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Section A: BIM Project Execution Plan Overview

A1: Introduction

BIM Project Execution Plan (BEP) is a digital work plan documentation that supports the project working
procedure and governance the organization information management (organization refers to DTGO
Corporation) for enhancing the organization's efficiency and standard. This comprehensive documentation
applies the principles of ISO 19650 for the Organization Information Requirement (OIR) , in , at a stage of
maturity to implement the whole life cycle of project feasibility, strategic planning, initial design, design
development, construction, and operation-maintenance according to residential and mixed-uses development

project. To define the information management in the three main stages are follows;

OIR “DTGO”

Organizational Information Requirements

Asset Information Requirements

“Quality Control & Facility Management”

EIR

Exchange
Information

Requirements

Project Information Requirements

“Product Design Requirement
& Quality Control”

Figure A1: DTGO Organization Information Requirement

1. Asset — Project Management is the process of organizing and planning the digital assets and information
across a project under DTGO Corporation who identifies the information exchange procedures and usages
that respond to design standards, life-safety, and environment as follows below;

- PIR (Project Information Requirement) is to identify the key significant information that acquires to use
from the initial stage towards design, construction, and operation maintenance. Therefore, to achieve

the identified BIM goals mentioned in C1: BIM Goals and Objectives

- AIR (Asset Information Requirement) is to identify specific information on the graphical and non-
graphical data, information, and documentation needed for the lifetime operation and management of

a built asset. Therefore, to achieve the identified AIR mentioned in the BEP Construction.

2|Page



Information Management is to manage all information exchanges, technical aspects and uses information
that responds to all stakeholders and parties for identifying the exchange information requirement (EIR)
protocol relevant to the regulation, cost control, management of the risk of design, and construction during

the project procedure. Therefore, to achieve the identified the EIR in Section F4: Information Manangement

Project Deliverables is to identify the details of project deliverables for the whole project lifecycle are

below;

- PIM (Project Information Model) is to identify the project deliverable details in both geometries of the
level of details (LOD) and non-geometry of the level of information (LOI) and including the model
ownership according to PIR. Therefore, to achieve the identified PIM mentioned in Section F2.1

Project Deliverables and Section F5.6: DTGO LOD-LOI

- AIM (Asset Information Model) is to identify the level of details and geometry that responds to AIR for
information needed for instance; the equipment registers, records of installation, maintenance dates,
lifetime operation, and management of a built asset. Therefore, to achieve the identified AIM

mentioned in Section H: Asset Information Management
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SECTION

Project Information
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Section B: Project Information

General information describes the project information, ownership, stakeholders, project location — coordination

point, and project schedule. This session is a placeholder for project modification.

B1: Project Information

Project Owner Magnolia Quality Development Corporation Limited (MQDC)
Project Shareholder (Project Shareholder)

Project Name (Project Name)

Project Type (Project Type)

Table B1: Survey point
Project Coordinates N/S E/W Elevation
Survey Point 0.00 0.00 0.00
(By Project Owner)

B2: Project Schedule

Table B2: Project Schedule Rev.0 Date: dd/mm/yy

Estimated
Estimated Start

Project Phase / Milestone Completion Designer Deliverables
Date

Date

Construction Phase

Piling (Date: mm/yyyy) (Date: mm/yyyy) (Company Name) (2D Drawing)
Excavation (Date: mm/yyyy) (Date: mm/yyyy) (Company Name) (2D Drawing)
Substructure (Date: mm/yyyy) (Date: mm/yyyy) (Company Name) (2D + 3D)
MEP (Date: mm/yyyy) (Date: mm/yyyy) (Company Name) (2D + 3D)
Superstructure (Date: mm/yyyy) (Date: mm/yyyy) (Company Name) (2D + 3D)
Architecture (Date: mm/yyyy) (Date: mm/yyyy) (Company Name) (2D + 3D)
Facade (Date: mm/yyyy) (Date: mm/yyyy) (Company Name) (2D + 3D)

Note - The schedule would be updated and confirmed by owner and CM/PM
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B3: Key Project Contacts
Owner — MQDC / QSHE

Role \Contact Name \E-Mail \Phone
PM (Name) (Email) (Tel.)
PD (Name) (Email) (Tel.)
Project BIM Mgr. (Name) (Email) (Tel.)
QSHE / FM (Name) (Email) (Tel.)

Construction Manager (CM/ PM)

Role \Contact Name \E-Mail \Phone
Project Mgr. (Name) (EmaiI) (Tel.)
Project Architect (Name) (Email) (Tel.)
Project Engineer (Name) (Email) (Tel.)
Project BIM Co. (Name) (Email) (Tel.)

BIM Consultant

Role \Contact Name \E-Mail \Phone
BIM Magr. (Name) (Email) (TeI.)
BIM Co. (Name) (Email) (Tel.)
BIM Project Support (Name) (Email) (Tel.)
Designer

Role \Contact Name \E-Mail \Phone
Project Mgr. (Name) (Email) (Tel.)
Designer (Name) (Email) (Tel.)
BIM Modeler (Name) (Email) (Tel.)

Fagade Consultant

Role Contact Name \E-Mail \Phone
Project Mgr. (Name) (Email) (TeI.)
Designer (Name) (Email) (Tel.)
BIM Modeler (Name) (Email) (Tel.)
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Main Contractor

Role \Contact Name \E-Mail \Phone
Project Mgr. (Name) (Email) (TeI.)
Designer (Name) (Email) (Tel.)
BIM Modeler (Name) (Email) (Tel.)

Sub-contractor

Role \Contact Name \E-Mail \Phone
Project Mgr. (Name) (Email) (Tel.)
Designer (Name) (Email) (Tel.)
BIM Modeler (Name) (Email) (Tel.)
Supplier

Role \Contact Name \E-Mail \Phone
Project Mgr. (Name) (Email) (Tel.)
Designer (Name) (Email) (Tel.)
BIM Modeler (Name) (Email) (Tel.)
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SECTION

Project Goals and BIM Uses
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Section C: Project Goals and BIM Uses

C1: BIM Goals and Objectives
With regards to ISO19650, It is necessary to setup the Project Information Requirement at the initial state in

accordance with the BIM goals and objectives as follows;

Table C1: BIM Goals and Objectives

Project Phase BIM Goals and BIM Uses Check
Construction 1. 3D Coordination and Design Review
Phase 1.1 Construction-level coordination ]
1.2 Development of Shop and Fabrication Document (]

2. Construction Planning (4D Modeling)

2.1 Construction Planning and Monitoring O

Note — The details of 4D scheduling implementation are in BIM Handbook — Section5: 4D Scheduling

3. Return on Investment ]

4. Asset Management (7D)
4.1 Recorded Asset Model L

4.2 Asset Information Management L

Note - This table is only suggestions and may be modified according to specific demand.
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SECTION

Software Agreement
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Section D: Software Agreement

D1: BIM Platform

D1.1: BIM Software and Working Platform

Table D1: BIM Software and Working Platform

Usage Vendor Software/ Product ‘ Version ‘ File format
Document Management Oracle Conzol Up to date
Autodesk BIM360 Docs
Cloud Collaboration Autodesk BIM360 Design Up to date
3D modelling (All discipline) Autodesk Revit (2021 or as agreed) | .rvt
3D coordination Autodesk Navisworks Manage | (2021 or as agreed) | .nwc, .nwf,
.nwd
Construction simulation (4D) Autodesk Navisworks (2021 or as agreed) | .nwc, .nwf,
Manage/ Simulation .nwd

Note - Autodesk Revit® has a pop-up reminder on every update. The program shall always be updated to the latest release (on

the project start date). The product build can be in each product’s Help menu by clicking on About Revit.

D1.2: Possible Upgrades to the Project for As-built Model Submission

A construction project could be operated throughout the construction phase two years for the minimum duration.
In order to prevent technical issues from possibly updating Revit model version, the Revit model version shall
be updated to the latest released version yearly.

In compliance with DTGO policy, the As-built models shall be gradually developed as constructed. Contractors
are required to upgrade the approved Revit models to the lastest Software Version at each submission
milestone, in order to archive and further use as hard evidences. The archiving procedure shall be manipulated

throughout As-built as shown in figure D1.

For the Project Closed-out, contractors must do the final upgrade and submit the latest Software Version of

the whole building models, according to Section F2.2 Model Submission.
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D2: BIM360 Seats
Regarding Autodesk BIM360 Platform accessibility, a member limit is typically set for each BIM360 service
associate with a BIM360 account. Therefore DTGO strategizes BIM360 account management as described in

table D.2

Table D2: DTGO BIM360 Seats Policy

BIM360 Usage License Type Task Team Amount
Document Control, Document | BIM360 Docs PD 2 Licenses
Review and Approval (Provided licenses) PMC 4 Licenses
Cloud Collaboration/ BIM360 Design Designers/ Equal to accessing
Information Exchange (Bring one’s own Contractors project member

subscription)

Document Management/ BIM360 Design BIM Consultant Equal to accessing

Project Admin (Bring one’s own project member

subscription)

For the additional task teams e.g. QS, QSHE, or specialist consultant as necessary, which are not identified in
the table D2 above, are to separately request the access from DTGO BIM manager. However, Project BIM

consultant is responsible for monitoring and managing project members, which affect project’'s BIM360 seats.
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Project Hub

- BIM 360 Docs: Document Management

Hub Owner (BIM MQDC)

Reserved BIM360 Seats
provided by Hub Owner

External 1 (e.g. PD, PMC/CM, QS, etc.)

BIM Consult. BYOS

External 2 i.e. BIM consult., Designers, and Contractors

Designers/ Contractors
*BYOS - Bring your own subscription

BIM360 Design License

Non-License

Figure D2: Example of BIM360 Seat Management System
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D3: Unit Measurement
The unit measurement of all project models shall be in the metric system with 2 decimal places. This shall be
applied to all relevant file drawings and models embodying the 2D CAD linked file. The project unit can be set

with regards to Table D.3

Table D.3: Project Unit

Type Unit Example
Length m 1.23 m

mm 1235 mm
Area m? 1235.00 m?
Volume m® 1235.00 m®
Angle ° 12.35°
Slope ° 12.35°
Mass Density kg/m® 1234.57 kg/m®
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SECTION

Organizational Structure and Staffing
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Section E: Organizational Structure

E1: Organizational Structure

This section demonstrates an organization chart to underline the relationships and hierarchy of all parties in
the project and describe the roles of all stakeholders to clarify their responsibilities in the project. Moreover, the
implementation of the project must follow the BIM Execution Plan (BEP) as the recommended standards. Each
party should have skilled person who has an expertise in BIM use. Besides, it is their responsibility to complete

the project deliverables. In response, each team shall have the staffs as follows:

OWNER
@ Q@

H MQDC / PD FM / QSHE / RISC / VDC
dih dh

1
1
% A | % ]
N CM/PM
Quantity Surveyor Construction Manager

® | s |
w
rDEI DESIGNERS ‘ ! ‘CONTRACTORS

Figure E1.1: Organization Chart

Note — For dash line == == == = CM shall revise organization chart depending on project’s contracts and argeeements.

17|Page



DTGO BEP Construction Version 6.00

E2: Role Descriptions

Table E2: Role Descriptions

Project Member Role Description

Owner / MQDC A person who is responsible for setting goals and objectives.

PD A person who is responsible for advising, review and approval design and

construction process.

QSHE / RISC A person who is responsible for QA/QC of design and construction process
with regards to MQDC Standard.

VvDC A person who is responsible for advising and QA/QC for BIM process with
regards to MQDC Standard.

Qs A person who is responsible for estimating cost of construction.

CM/PM A person who is responsible for directing the project schedule, advising for

construction review and planning for construction process.

BIM Consultant A person who is responsible for BIM implementation and project coordination

with regards to project’s BIM uses.

Designers A person who is responsible for creating the design and model with regards

to the project standard and responsible for a request for information (RFI).

Contractors A person who is responsible for correcting design package used for
construction process together with collecting all relevant information for asset

and facility management.
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Section F: BIM Project Process

F1: BIM Master Workflow

H
H
H
z
2
8
-
g

Dosign Transfarring

HINMO
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Table F1.1: BIM Workflow for Construction Phase

Activities

Description

Action By

Construction Phase

TO Design Handover

building components corresponding to actual project

coordinates

TO Design Handover Workshop Arrange a workshop to allow clarification and All (including For-construction
discussion for design handover deliverables designers) package
Minutes of Meeting
T1 Shop Model and Drawing
T1.0 BEP Revision & Modification Modify DTGO BEP Template to create new Project BIM Consult. Project BEP
BEP. (Construction)
T1.1 Approval Project BEP Review and approve Project BEP Owner Project BEP
(Construction)
T1.2 BIM Kick-off Arrange a meeting for BIM Kick-off to announce the BIM Consult., CM/ Project Information
BIM execution plan and model standard in PM, Owner Model/ Model
Construction Phase. Responsibilities
T1.3 Shop Model Authoring Develop a shop model to represent constructible Contractors Shop Models
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Activities Description Action By

T1.4 Model Combine Review and combine models to allow clash detection Main Contractor, BIM | QC Report,
and visualization review and create QC Report, as Consultant ROI
well as, initiate Clash Detection Report used for T1.5
Shop Model Approval

T1.5 Shop Model Approval Review and manage construction coordination issues | CM/ PM
and public clash report to allow further completion
shop drawing details.
If the model is rejected, responsible person must
revise and resubmit the model again.

T1.6 RFI (Request for Information) Should there be critical conflicts or subtle ambiguities | Contractor RFI Document
corresponding construction documents, contractors
shall submit RFI to allow providing clarification.

T1.7 Review and Reply RFI Review RFI and provide final queries answered. CM/ PM, Owner, RFI Respondance

Designer
T1.8 Shop Drawing Approval Review and Approve Shop Drawing Package. CM/ PM, Owner Review Report
(BIM360 Approval Workflow) If the package is rejected, responsible person must

revise and resubmit the package again.

T1.9 Shop Drawing Approval Approved Shop Drawing (BIM360 Approval) will be CM/ PM

(Conzol) submitted to Conzol system for official approval
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Activities

Description

Action By

T2 Build

T2.0

Build and Prepare Model (for inspection)

Prepare model Navisworks with saved viewpoint
corresponding to RFS (Request for Inspection) to

facilitate site inspection for T2.1.

BIM Consult.

T2.1

Inspection Test

In order to submit RFS (Request for Inspection), the
construction qualification and equipment performance
must be inspected corresponding to QSHE Inspection

Test Checklist,

Contractors

QC Models and

Drawings

Inspection Report

T2.2

Site Inspection

Inspect construction quality regarding Section G3:

QA&QC Site Inspection.

CM/ PM

QC Report

T2.3

Site Inspection Approval

Approved construction quality.
If defects are detected, responsible person must

remedy the defects and resubmit the RFS.

Owner (QSHE)

T2.4

Solution and Agreement

The detected defects shall be resolved regarding

DTGO Quality Control Standard

Contractors

T2.5

Photo Recording

To ensure As-built drawing reliability, as-constructed
photos recording is required after each Site Inspection

Approval.

Contractors

Site Photos
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Activities

Description

Action By

Deliverables (refer to Section H2: Asset Information

Deliverables) and clarify the usage.

PM, Owner

T3 As-built
T3.0 As-built Model Authoring Develop As-built model to illustrate as-constructed Contractors As-built Models
component and add asset required data in
accordance with Section H1: Asset Information Model
(AIM) Input.
T3.1 Model Quality & FM Information Check Review As-built models and asset information | BIM Consult. QC Report
according to Model LOD-LOI and Model Validation
Checklist the create QC Report used for T3.3 Approval
T3.2 As-built Model & Spec./ Manual Check Review As-built model and all relevant documents to CM/ PM QC Report
ensure data quality for asset management
T3.3 As-built Approval Review and Approve As-built Package. CM/ PM Review Report
(BIM360 Approval Workflow) If the package is rejected, responsible person must
revise and resubmit the package again.
T3.4 As-built Approval Approved As-built Package (BIM360 Approval) will be | CM/ PM As-built Package
(Conzol) submitted to Conzol system for official approval
T3.5 As-built Handover Workshop Arrange a workshop to announce Asset Information BIM Consult., CM/ Asset Information

Deliverables

Minutes of Meeting
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Activities

Description

Action By

T4 Closed-out

T4.0

Summary Project Lesson Learned

Summarize project lesson learned to allow improving
DTGO quality control standard throughout project life

cycle

Owner (QSHE), CM/

PM, BIM Consults

Project Lesson
Learned

Minutes of Meeting
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F2: Information Transmittal Milestone

Information Transmittal Milestone represents the construction operating procedures of BIM

between design handover and projected closed-out by combining all relevant disciplines consisting of
architecture, structure, building services, landscape and interior design. This intends to reduce time spent on
communication by gathering information delivery obligation from all relevant factors required for pursuing

work. These result in the sequential submission as shown in Figure F2.1.
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F2.1: Project Deliverables

According to the previous diagram, the project deliverables of the construction phase shall be allocated as

follows;

Table F2.1.1: Project Deliverables

Drawing Model

Document

Activities

Deliverables

Construction Phase

Design Handover Shop Construction (Build) As-built (FM) Closed-out

- Design Handover BQC4 BQC5 BQC6 BQC7

Workshop - Fabrication and - QA&QC Site - As-built Review - Summary Project
- BIM Kick-off Construction Inspection - Model Validation Lesson Learned

Coordination Review
- Model Validation
Check

- 3D Coordination

- Return on

Investment (ROI)

- Model Validation
Check (for Site
Inspection)

- Site Photo

Recording

Check

- Asset Information
Review

- Asset Information

Handover

- Evaluation and
Impact

Assessment

- For-Construction

Model Package

- All models
(combined) with
ZERO regulation and

maijor clash free.

- All models as per
Request for

Inspection (RFS)

- All models as-
constructed (As-built

models)

- For-Con. Drawing

- Shop Drawing

- Request for

- As-built Drawing

Package - Installation Details Inspection (RFS) Package
Package
- Model Handover - QC Report - QC Site - Manual and - Evaluation and
Report - ROI Inspection Report Specification Impact
- Design Specification | - Site Photos - FM Inventory List Assessment
Report
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Table F2.1.2: BIM Deliverables and Validation

BIM Submittal Item

Approximate

Due Date

Design Phase

Architectural Model EIA - .rvt/.nwc
Structural Model
Tender .rvt/.nwc
MEP Model
Interior Model
Landscape Model
For-Con. .rvt/.nwc
Fagade Model
Automated Parking Model
Room data sheets by
Architect Design Xlsx To include material
Area Summary (CFA, GFA, Develop .rvt and area
NFA)
QC Report Every Stage End of Stage
Model Report Every Stage End of Stage .pdf
Tender —
Clash Detection Report Every month .pdf
For-Con.
QTO Report Tender End of Tender .pdf
End of Pre-
ROI Report For-Con. .pdf
Construction
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F2.2: Model Submission

BIM Deliverables during construction phase are distinguished regarding model uses, as shown in Figure 2.2

1. Clash Model — 3D coordination and construction review require Navisworks models, including
architectural, structural and MEP models representing each typical combined area/zone.

2. Site Inspection Model — Main contractor shall provide .NWD combine models with saved viewpoints
of request for inspection areas, to facilitate BIM utilization on site.

3. As-built Model - After the As-built approval process all approved BIM deliverables package shall be
combined into one single file by linking all typical linked model into main model before publishing
and archive the package at the end of As-built stage. Additionally, contractors must separate and
duplicate model element by level to complete the whole building and then export into Navisworks file

format to submit at the end of Construction Phase.
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F3: Meeting Procedure

Table F3: Meeting Procedure

Project Stage - T9n3eLiuaulasenis

Meeting Type —

szannissegu Shop Model & Drawing As-built Project Closed-out
Design Handover
Workshop
Frequency Once at the end of the
design phase - -
Objective Discussion about For-Con. - -
Package
Participant Designers, BIM Consult., - -
CM/ PM, Contractors and
Owner Representative (PD
and PM)
BIM Kick-off
Frequency Once before the project
start - -
Objective BEP announcement and - -
BIM model agreement
Participant Owner, Contractors, CM/ - -
PM, BIM Consult.
Site Meeting
Frequency Weekly Weekly -
Objective QC1: Review QC3: Review Asset -
Construction, Clash/ Information
Issues review
QC2: Review QC Model
Participant Owner, Contractors, CM/ Owner, Contractors, CM/ -
PM, BIM Consult. PM, BIM Consult.
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Meeting Type —

ﬂi:Lﬂﬂﬂ’]‘iﬂ‘iz‘]qj&J

Project Stage - T9n3eLiuaulasenis

Shop Model & Drawing

As-built

Project Closed-out

Monthly Meeting

Support Meeting

Frequency

Objective

Participant

As required

As required

Frequency Monthly Monthly -

Objective Track and report project Track and report project -
progress progress

Participant Owner, QSHE, Designers, | Owner, QSHE, Designers, -
CM/ PM, BIM Consult. CM/ PM, BIM Consult.

BIM Technical

As required

Clarification and
discussion BIM technical

issues

Clarification and discussion

BIM technical issues

Clarification and
discussion BIM technical

issues

BIM Consult., CM/ PM,

Contractor

BIM Consult., CM/ PM,

Contractor

BIM Consult., CM/ PM,

Contractor

Asset Information
Deliverables
Handover

Frequency

Objective

Participant

Prior to Asset Information

Handover

Clarification of Asset

Information Deliverables

BIM Consult., CM/ PM,

Owner

Summary Project

Lessen Learned

Frequency

Objective

Participant

Once before project closed

-out

Summarize and evaluate
project execution
throughout its life cycle to
improve organizational

quality control standard

Owner

Note - The schedule would be updated and confirmed by the owner.
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F3.1: BIM Kick-off

During the transition stage from design handover to construction phase, project stakeholders shall participate

the two relevant workshops as follow;

1.

2.

Design Handover Workshop

Construction BIM Kick-off

The agendas of individual workshop is identified (but not limited to) in table F3.1.

Table F3.1: BIM Kick-off for Design Phase

Agenda

Description

BEP reference

Key Person

1. Design Handover
1.1. Model Structure Clarify model structure to allow - BIM Consultant
further developing of delivered
design models.
1.2. Model Integrity Clarify model integrity which - Designers
facilitates contractors to strategize
one’s model development plan.
1.3. Coordination Clarify the remaining coordination - CM/ PM
Issues issues as well as clash issues from
design phase for contractor
consideration.
2. BIM Kick-off (Construction Phase)

2.1. BIM Goals and

Objectives

BIM Goals and Objectives
BIM Uses

Section C: Project Goals

and BIM Uses

BIM Consultant

2.2. Organization Chart ¢ Roles and Responsibilities Section E: Organizational | All
Structure
2.3. BIM Software o BIM Platform and Software Section D: software All
Agreement Version Agreement
e« BIM360 Seats Policy
2.4. Project Timeline & e Project Deliverables Section F2: Design All

Deliverables

Model Submission

Milestone

2.5. BIM Master
Workflow and

Construction

Timeline

Shop Model & Drawing
QA/QC Site Inspection
As-built

Project Closed-out

Section F1: BIM Master
Workflow

BIM Consultant
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Agenda
2.6. Information

Management

Description
BIM360 Docs Folder
Structure and Permission
Information Exchange
Protocol
Shop drawing approval
process agreement

(Conzol/ Conzol + BIM360)

BEP reference
Section F4: Information

Management

Key Person

BIM Consultant

2.7. Model

Management

DTGO Naming Convention
Model Structure
Project Coordinates

Model Responsibilities

Section F5: Model

Management

All

2.8. Quality Control
Check

Coordination Target &
Clash Zoning

Clash Workflow

Clash Management
Clash Report and ROI
MQDC Top 20 Issues

Section G1: Quality
Control and Section G2:

Clash Detection Protocol

BIM Consultant
and CM/ PM

2.9. Asset Information

Requirement

Asset Information
Management

FM Inventory Format

Section H: Asset

Information Management

BIM Consultant
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F4: Information Management

F4.1: Information Exchange

The diagram shown in figure 4.1 represents the project information management and information exchange

which can be divided into 3 main parts, as follows:

1.

BIM360 Design is Revit cloud worksharing used for model collaboration between the Revit program and
the BIM360Docs platform.

BIM360 Docs is a cloud-based storage for the project information management. All project stakeholders
shall use this central platform to collect, review, share, and publish the project information.

CONZOL is cloud-based project management system used as official document submission and approval
platform throughout construction phase.

NOVADE is a field management software for construction quality, safety, and progress monitoring under
QSHE authorization.

QNAP is the internal cloud-based storage used to archive and back-up the published design package of
each stage. This allows only the team project owners.

Goodwill is the internal database used to collect BIM issues and ROI report after the project closed-out.

38|Page



NOILD3dSNI 3LIS

lonuo) Anjenp

pue asueinssy Ajjenp
uononIIsuoy 10}
Pazinn aq im [ppow
pue Guimelp paroiddy

aperoN )

NOILVINHO4NI
JAIHOHY

NOILVINHO4NI
FIVHS

abueyox3 uonewlol| ;| 4 8inbi

AVAOAddY

f—
aleysg

dVND 031 p2AIya.e 39 |Im
uopewoyul |je ‘aseyd Jo
abejs yoes jo pua ay} 1y

00Q

393foud peojdn

ddND

A ——

‘uoneuuoyul Buueys
1o} 19pjoj paysiiqnd o}
papeojdn aq |jim [apow
pue Buimesp paaoiddy

PaUSIANG e

*sainpasoid jeaoidde
|e19140 Mmo|je 0} I8plo
ul [oZuo) o} Iwgns aq
Iim Buimesp panosddy

leacaddy

JOZUOD) —mx

10} 1sanbay

IVAOYddY
® M3IATY

NOILVINHO4NI
123roydd

uswnoop anoidde
puE MalAal 0} MOPYIOM
leaocidde pue sdnyiew
Buisn ~joeq|ol pue
|OJIUOD UOISISA YHM
anssi Joaloid yoen pue
uBisse ‘malA ‘sjear)

Malnay

sanljiqisuodsal

pue sajoul

Aq auyap |im jonuoo
$5322€ ay] "09cNIg
ul 1apjoj papiaoid o}
uonewlojul s joaloid
ay) peojdn pue ywgng

ONIFJOHLNY
13dON
171ng-SV 8 dOHS

‘wiogje|d

09ENIF Ul [spow
8jeloqe||od pue sjeald
siojoenuogysiaubisag

{___~
sa|ld

A ——— |

joafoug -
- 4

ysiiand / peojdn —

SHHUOMSIAYN
As3iaoLny
.09€ NIg LIATY
AS3A0LNY AS3doLny

39|Page



DTGO BEP Design Version 6.00

F4.2: BIM 360 Docs Folder Structure
BIM360 Docs is the central platform used to collect and share all the project information since the design

phase to the project closeout at the end of the construction phase. This can be divided into 2 main parts as

follows:
) AUTODESK
BIM|360"
|
Published Files Folder @-ﬂ Project Files Folder
| | |
D 01_EIA& BMA I:—_] Design Phase D Construction Phase
D 02_Tender D 00 Project Standard D 00_Project Standard
—] 03 For-Con T o1 wip ] o1 wp
[ 04_Shop Drawing O 02_Quality Control O 02_Quality Control
~ ] 03 Report "] 03 Report
D Shared D 04_Site Inspection
D 05_Shop Drawing
] 06_As-Built
D 07 AssetInformation Deliverable

Figure F4.2.1: BIM 360 Docs Folder Structure

For the large project which consists of many multiple buildings, it is vital to create sub folder accorading to

project name.

AUTODESK
BIM 360

Published Files Folder El—]j Project Files Folder

D Project X.1 D Project X.1
"] 01_EIA/Permission T DesignPhase
D 02_Tender D Construction Phase
D 03 For-Con D Project X.2

D Project X.2 D Project X.3

D Project X.3

Figure F4.2.2: Folder Structure for the Large Project
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@I Published Files Folder
t] 01_Permission
[=__| 02_Tender
[=__| 03_For-Con
D 04_Shop (Approved)
[ o1 AR
— B3 RVT
152_1502_R19_AR_Commercial_P2_Permission.rvt
[ PDF
.t A1-10 — B1-B2_FLOOR-PLAN pdf

Bt A1-11 — B3-B4_FLOOR-PLAN.pdf

lt A3-02 — SECTION-LONG paf
— [0 pwG

a‘ A1-10 - B1-B2_FLOOR-PLAN dwg
E- A1-11 — B3-B4_FLOOR-PLAN.dwg
E‘ A3-02 — SECTION-LONG.dwg

—[ o2 sT

—[C 03 MEP

[ 04 LN

—[J o5 N

) ProjectFiles

3 construction Phase

7@ 00_Project Standard
[ o1_BEP
[ 02_Handbook
[ 03_Templates
[ 04_rFamilies
‘2__] 05_Design Standard
£ 06_Quality Control Checklist

71 02_Nwe
(| 01_Zone1
B 152_1502_N19_AR_Commercial_P2_Zonel.nwc
M) 152_1502_N19_ST_Commercial_P2_Zone1.nwe

E 152_1502_N19_MEP_Commercial_P2_Zonel.nwc

(] 02_Zone2
E 02_Quality Control

—0 01_Clash Detection
[ NWF
152_1502_N19_COMBINE_Commercial_P2_Zone1.nwf
[ NWD

E 152_1502_N19_REPORT_Commercial_P2_Zonel.nwd

—O 02_As-built Recording

£ NWF
£ NWD

7@ 03_Report

7‘:‘__] 01_Minutes of Meeting
——[C] 02_QC Report
——[] 03_BIM Report
L—[7) 04_Others

—[j 04_Site Inspection

[ 01_Qct

L 0 yymmdd
152_1502_N19_COMBINE_Commercial_P2_Zone1l.nwd
l?: A1-10 - B1-B2_FLOOR-PLAN.pdf
"% A1-11 - B3-B4_ FLOOR-PLAN.pdf
? A3-02 — SECTION-LONG.pdf

—— [ 02_ac2

—— [ 03_acs

— D 05 Shop Drawing

£ Submitted
L[] Approved

——[] 06_As-built
[ Submitted

7] Approved

— t] 07_AssetInformation Deliverables

Figure F4.2.3: BIM 360 Docs Folder Structure
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Published Files Folder is used for submitting an approved Drawing & Model Package according to the project

deliverables and project schedule.

Table F4.2.1: Publish Files Folder

Folder Name Sub-Folder Sub-Folder Description Resp. Party

Published Files Folder

01_Permission Published and shared document of EIA PM/CM
Package

02_Tender Published and shared document of Tender PM/CM
Package

03_For-Con Published and shared document of For-Con. PM/CM
Package

04_Shop Published and shared document of Shop PM/CM

Drawing & Model Package

01_AR BIM Summary BIM Summary Report BIM Consult.
01_RVT 3D Revit Model Package PM/CM
02_PDF 2D Drawing Package PM/CM
03_DWG 2D AutoCAD Files Drawing PM/CM

02_ST

03_MEP
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Project Files Folder is used for storing all relevant information in the project which includes model, drawing,

and related document.

Table F4.2.2: Project Files Folder

Folder Name Sub-Folder Sub-Folder Description Resp. Party

Project Files Folder

00_Project Standard

01_BEP Project BEP and Appendix All
02_Handbook DTGO BIM Handbook All
03_Template DTGO Standard Template Contractors, BIM
Consult.
04_Family MQDC Family Standard Contractors
05_Design Standard MQDC Design Standard Designers
06_Quality Control BQC Checklist PD, CM/ PM,
Checklist Designers
01_WIP Work in Process files folder for designers
01_RVT 01_AR Revit Model Contractors
02_ST
03_MEP
02_NwC 01_Zone1 NWC Navisworks Model Contractors
02_Zone2
03_Zone n
02_Quality Control Clash Detection and As-built model and report

01_Clash Detection Clash Detection Report

01_NWF NWF Navisworks Model used for Clash BIM Consult.

02_NWD NWD Navisworks Model Report CM/ PM

02_As-built Recording As-built Model Report

01_NWF NWF Navisworks Model used for As-built review BIM Consult.

02_NWD NWD Navisworks As-built Model Report CM/ PM
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Folder Name Sub-Folder Sub-Folder Description ‘ Resp. Party
03_Report Project Report
01_Minutes of Meeting Minutes of Meeting CM/ PM, BIM
Consult.
02_QC Report Quality Control Report Contractors, CM/
PM, BIM
Consult.
03_BIM Report BIM Report BIM Consult.
04_Others Other relevant information BIM Consult.

04_Site Inspection

Site Inspection model

01_QC1 Above Ceiling

Above ceiling recorded photos Contractors, BIM

Consult.

02_QC2 Wet Work

Wet work recorded photos Contractors, BIM

Consult.

03_QC3_End Product

End product recorded photos Contractors, BIM

Consult.
05_Shop Drawing Shop Drawing Package submitted for approval
Submitted Submitted shop drawing Contractors
Approved Approved shop drawing CM/ PM
06_As-built As-built Drawing Package submitted for approval
Submitted Submitted As-built drawing Contractors
Approved Approved As-built drawing CM/ PM

07_Asset Information Deliverables

Asset Information Deliverables Package
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This section shall describe the steps of the design collaboration through the use of BIM360 Design and BIM360

Docs as follows:

Table F4.3.1: Design Collaboration Process

Task No. Activities Description

1 Collaborate Model Collaborate model from a local server into BIM360Docs via

could server of the Revit program.

2 View/Sheet Sets Create View/Sheet sets according to the project deliverables.

This shall include both 2D sheets and 3D view.

3 Synchronize to Central Relinquish and synchronize model to update model central via

Revit Could Worksharing.

4 Export NWC Model Export NWC Navisworks model for the clash detection process

5 Publish RVT Model Publish model to update and submit a model to BIM360Docs

6 Upload NWC Model Upload exported NWC model to folder “02_NWC”

7 Create & Share Package Create and share a package model in the Design Collaboration
window.

8 Link Model Model coordination can be done by these 2 methods as follows

1. Link Live — selecting live model from folder “Shared”
2. Link Non-Live — selecting model package from folder

“Consumed”.
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F4.4: BIM360 Docs Approval Workflow
During Construction Phase, shop and As-builts are essentially required reviewed in BIM360 Docs system, i.e.,
BIM360 Docs Approval Workflow. The official approval will be proceeded in Conzol system, once the status of
submitted drawings in BIM360 Docs is changed to approved. BIM360 Docs Approval Workflow allows creating
single source cloud-based review processes for the project, which reviews, markups and issues on document
or set of documents can be archived and called out anytime on the platform.
The drawing approval processes (figure F4.4) include the following steps;

+ Contractors must submit drawings for approval in both platforms, BIM360 Docs and Conzole, once at the

time.
* The processes of review and comment are manipulated via BIM360 Docs Approval Workflow.
* Once the BIM360 Docs review procedure is completed, only documents with the status “Approved” will be

officially approved in Conzol system and allowed futher construction steps.
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D4.5: BIM360 Issue Workflow
2D & 3D markups with thumbnail views, notifications, and open/close workflows in BIM360Docs shall be used
to create, view, assign and track project issues for the exchange information requirement. The process shall

be followed instruction in Figure F4.5 and more details can be found in BIM Handbook — Section 1: BIM360
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F4.6: QNAP Folder Structure

QNAP is the project’s owner central platform to archive and backup the project’s information by Owner. The

Project’s data and deliverables will be uploaded into the appropriate folders with regards to project deliverables.

QONAP

Project Document

01_EIA / Permission

BIM Summary
01_AR
RVT

152_1502_R19_AR_Commercial_P2_Permission.rvt

02_ST
03_MEP

- 02_Tender
— 03_For-Con
— 04_Shop Drawing

05_As-Built

Figure F4.6.1: Example of QNAP Folder Structure

For the large project which consists of many multiple buildings, it is vital to create sub folder according to

project name.

QNAP

Project Document

Project X.1

01_EIA/ PERMISSION
02_Tender
03 For-Con

Project X.2

Project X.3

Figure F4.6.2: Folder Structure for the Large Project
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F5: Model Management

F5.1: Model File Type

R

.RFA | .RTEI.RVT

Revit Template File
. DTGO Standard Family
* DTGO Schedule

R

.RVT

Revit Project File
. Working File

.NWC

Navisworks Cache File
. Model for 3D

Coordination

.NWF

Navisworks File Set
¢ Combined Model for

Design Review &

.NWD

Navisworks Document File

. Report File

Template Clash Detection
PROJECT PROJECTFILE COORDINATION CLASH REPORT
STANDRAD (Created by Designers) MODEL DETECTION (Provided by BIM Consultant
and CM)

(Provided by DTGO)

(Exported by Designers)

(Provided by BIM
Consultant)

Figure F5.1: Model file type

File Type

Description

.RFA Revit Loadable Family File

.RVT /| .RTE DTGO Standard & Schedule Template File. This shall be used as a reference
template for creating model in Revit.

.NWC Model cache file which is exported from Revit. This shall be combined in
Navisworks for 3D Coordination.

.NWF All cache models shall be attended to create Navisworks File Set. This working file
is used for visual check and clash check.

.NWD Navisworks Document File is known as publishing a Navisworks file where all

loaded models are all saved to a single file. This shall include information of clash

report and saved viewpoint.
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F5.2: Model Structure
To avoid large file size which is difficult to manage and revise, modelers are encouraged to:

+ Create a Grid & Level file separately to be a reference for all modelers. This Grid & Level file shall have
the correct coordination, so the modeler can Copy Monitor grid lines and levels as well as Acquire
Coordinate from this file.

+ Create a model in the correct level using Grid & Level file as the reference.

- Divide the model into different parts to be compiled in a separate file. However, try to avoid links within
links. Each party shall identify model structure description while submit the model

Example of the linked model structure report can be found in Appendix Q3.1: Model Management

COORDINATED MODEL

AR GRIDS & LEVELS LINKED MODEL MAIN MODEL
ZONE / FLOOR WHOLE BUILDING

o O
o Copy/Monitor grid g

g{' a\Td level from A.R o- Link all models into

o Grids & Levels File o Main Model

o _— _—

Q.0

k=

S SY

All model shall be in the correct location

Figure F5.2.1: Project Coordinates
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5.2.1 Project Coordinates
Coordinate System in Revit compiles of these 2 main points:
+ Survey Point - Represents a known point in the physical world such as a geodetic survey marker.

+ Project Base Point — Represents a position of the building/design element on the site project.

These points relate to each other since the survey point is the common point used for all buildings within the
project while the project base point used to identify the location and orientation of each building based on the
project’s survey point.

In the construction phase, the main contactor has to set up project coordination of the Grids & Levels file. This
shall include a survey point and project base point at the gridline A-1 or as agreed. With regard to this, all
project models shall acquire the project coordination from this file model. On the contrary, for the project with
multiple buildings, each building shall acquire the project base point from the master layout.

Example of the project coordination report can be found in_Appendix Q3: - Model Management.

The master layout or site layout shall include the following
* Project Gridlines

+ Site Boundary includes adjacent property lines, town subdivision, parking areas, ingress & egress to the

site

Building Boundary and A-1 Gridlines illustrate building outline and orientation aligned to real-world coordinates

at Gridlines A-1 each subdivision.

Table F5.2.1: Project Coordinates

Project Angle to

Elevation Gridline
Coordinates True North

Design Phase

Single Building - 1asam3taien
Survey Point 0.00 0.00 0.00 - - -
Project Base Point 0.00 0.00 0.00 0.00 A-1 -

Multiple Building - N§»1a13

Survey Point 0.00 0.00 0.00 - - -
Project Base Point *Refer to *Refer to *Refer to *Refer to A-1 -
Master Master Master Master
Layout Layout Layout Layout

Note — The Survey Point (SP) and Project Base Point (PBP) are required modification according to actual value measured on site.
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Single Building — All designers shall acquire project coordination from Grids & Levels file which has been set

the coordination by AR Designer

Multiple Building — Each Grids & Levels file of isolated building shall acquire project coordination from master

model with regards to master layout plan.

Buiding1 | BUIGINgZ

‘ &

I

Building5

Builging11 e
Building6

B”“‘” Buiding7
Gy
Building13

[:] Buiing14

Building8

=i

Figure5.2.1.1: Example of Project’'s Master Layout
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5.2.2 Workset Management

Workset management largely benefits the following procedures:

1. Facilitates visibility control of components and any further model revisions.

2. Controls edibility in each workset, subject to the management. However, all worksets shall be relinquished
before submission for the next responsible parties to revise.

Workset Management can be found in Appendix Q3.2: Workset Management

Table 5.2.2: Example of model workset management

Workset Color — Workset Name — Type of work in Architectural and Structural Model —

§U89 Workset %8 Workset nuaUszinnuesInEnUa Uﬂ’iillLLa:d’]uIﬂida%ﬁd

Shared Grid & Level

(128,128,128) Level and Grids

(124,51,132) Workset1 Default

(144,0,25) Structure Column, Floor Slab, Core Elevator, Shear wall and Stair

(0,0,255) Facade Facade and Envelope

(0,128,0) Sitework Other external building elements such as paving

(148, 128, 48) Landscape Landscape Works

(255,128,0) Interior Interior Works

58| Page



F5.3: Model Responsibility

This section shall describe the state of being an owner of model elements, also known as Model Ownership.
This shall allocate roles and responsible parties for those who needs to provide, create, or use those information
model. Moreover, this section shall assign ownership of elements within a model to avoid ambiguity when the

information model being unclear.

IN/LN IN/LN
- s
< INJLN :
FINISH )
== g
-2 iy
INFLN- CORE - o z
o) FINISH | .. ' STRUCTURE - g .
i o
CORE STRUCTURE st |AR '
ST | ST
L e ¥ < >
FLOOR SECTION 5 AR § AR 4
COLUMN LAYOUT WALL SECTION

Figure F5.3.1: Example of Model Responsibility
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Model Element Author (MEA)
AR  Architecture Design
M st stucture Design
M MEP MEP Design
. IN Interior Design
LN

Landscape Design

Figure F5.3.2: Example of Model Element Author
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Table F5.3: Model Ownership

Model Ownership M : Model Owner  isuiazaulaiaa

Info.

: Information Fﬂﬁ'ﬁaﬂaﬂﬁuﬁuﬂ

AREA / ZONE
Corridoor, Swimming
General Area, Lobby, Lift Unit Room, Pool, Roof Site, Front of | Site, Back of MEP Room,

Parking
Building Shell |Back of House | Lobby, Facility | Rental Area Garden, House House Machine Room

Model Elements

Model Ownership

Qutdoor Area,

Architectural Wall, Floor
AR IN IN LN LN AR AR AR
Finish, Ceiling, Railing
Door, Window, Opening
AR IN IN LN LN AR AR AR
Grille, Louver
MEP MEP MEP MEP MEP MEP MEP MEP
Area Boundary, Layout LN LN AR
AR AR AR AR AR
AR AR MEP
Room Boundary, Room AR AR LN LN AR
AR AR AR
Space IN IN AR AR MEP
Road Surface
- - - - AR AR - -
Water Tank, Retention Pond ST
MEP
Power Outlet, Switch, Plug,
MEP IN IN LN LN AR MEP MEP
Lighting Fixture
Plumbing Fixture, Sanitary
AR AR IN LN LN AR AR -
Ware
FHC, Extinguisher MEP MEP MEP
- - - - MEP
AR AR AR
Fire Alarm System, Smoke & MEP IN
MEP - - - MEP MEP
Heat Detector IN MEP
Air Terminal, FCU, AHU, CDU MEP IN
MEP - - - - MEP
IN MEP
Constructed Concrete ST ST
Planter LN LN

F 5.3.1: Asset Information Model Clarification
Regarding DTGO Asset Information Requirement (AIR), some assets are separately assigned modeling and
information specifying to two different responsible parties. In order to satisfy asset manager and allow

practically utilizing Revit FM Schedule Template (refer to Section H1: Asset Information Model (AIM) Input),

the asset information shall be managed as follow (table F5.3.1)
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Table F5.3.1: Example of Asset Information Model (AIM) Responsibilities

Item Ownership Remark
1. Fire Alarm
1.1 Fire Exist Door Model AR Architectural modelers must identify asset parameters, i.e.,
System and Item of fire exist doors. The asset information
Info. MEP will be specified by MEP modelers using FM Revit Schedule
Template by linking AR models.
2. Access Control
2.1 Magnet Lock Model AR Architectural modelers must identify asset parameters, i.e.,
System and Item of doors with magnet lock. The asset
Info. MEP information will be specified by MEP modelers using FM
2.2 Gate Barrier Model AR/LA Architectural modelers to identify asset parameters, i.e.,
System and Item of gate barriers. The asset information will
Info. MEP be specified by MEP modelers using FM Revit Schedule
Template by linking AR models.
3. Tank Structure Structural Tanks, e.g., septic tanks, aeration tanks, sludge
tanks, surge tanks, etc.
e.g. Septic Tank, Model MEP MEP modelers to create a generic placeholder form in
Aeration Tank, Plumbing Fixtures category, representing tanks, to identify
Sludge Tank, Surge Info. MEP the specification and orientation of the tanks. The models
Tank, etc. shall be precisely placed at the structural tank location.
4, Lift Structure
Model MEP MEP modelers to create a generic placeholder form in
Mechanical Equipment category, representing lift machines,
nfo. MEP to identify the specification and orientation of the machines.
The models shall be precisely placed at the core wall lift
location.
5. Others 2D Information Assets provided by suppliers, e.g., swimming pool system,

etc.

Model

MEP

Info.

MEP

MEP modelers to create a generic placeholder form in
suitable category, i.e, Mechanical Equipment or Plumbing
Fixtures, to identify the specification and orientation of the
equipment. The models shall be precisely placed within the

provided areas.

Note The details of Asset List and Asset Naming Convention can be found in Appendix Q6.1:FM Inventory Format Attachment.
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F5.4: MQDC Family Standard

With regards to the basics of the MQDC standard, responsible parties shall consider and apply MQDC Family
Standard to create the project model. The model elements shall be allocated based on the model category
mentioned in Model LOD-LOI. In response, the model standard and template can download from the folder

“00_Project Standard” on BIM360Docs. For further information please see BIM Handbook Section 2.1: MQDC

Family Standard

g)] ProjectFiles

D Construction Phase

T D 00_Project Standard

——[] 01_BEP

—— ] 02 Handbook

—— [ 03_Templates

——[] 04_Families
DTGO_Door_SS_Single-Swing_R20.rfa

—— "] 05_Design Standard

— D 06_Quality Control Checklist

T o1 wip

D 02_Quality Control
D 03_Report
—D 04 Site Inspection
A— D 05_Shop Drawing
] 06_As-built

D 07 _AssetInformation Deliverables

Figure F5.4: MQDC Family Standard File Folder
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F5.5: Naming Conventions
Naming Conventions aim to create understanding between parties through naming and data management. It

consists of two main conventions; File Naming and Family and Type Naming.

1. File Naming

<Project Code>_<Project Name>_ <Discipline><Zone>_<Software Version>

Discipline Abbreviations

Abbreviations Disciplines

AR Architecture

ST Structure
MEP Mechanical

AC Air Conditioning System
EE Electrical System

FP Fire Protection System
SN Sanitary System

IN Interior

LN Landscape

AP Auto-Parking

FC Facade

Example of Revit Model

XXX-XXXX_ProjectXX_AR_Prodium_V20.rvt

Example of Navisworks Model

XXX-XXXX_ ProjectXX_AR_Prodium_V20.nwc
XXX-XXXX_ ProjectXX_Combine_V20.nwf
XXX-XXXX_ ProjectXX_Report_V20.nwd

* Project Code: Project number providing by the owner.
+ Project Code: Project name providing by the owner.

+ Discipline: 2 letter abbreviations for design discipline.

+ Zone: Additional detail to specify floor level or zoning as appropriate. Using the symbol underscore or

underline in the sentence instead of pressing the spacebar.

- Software Version: Software code name and its version such as Version 2020 is V20 or Version 2021 is

V21
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2, Family Naming

<Publisher>_<Category Code>_<Sub-Category Code>_<Description>

Example of Revit Family Name
MQDC_Door_SS_Single-Swing_R20.rfa
DTDESIGN_Door_SS_Flat-Panel-with-Handle.rfa.

* Publisher: Designer name or model maker
+ Category Code: The Revit category name without “s” at the end and instead of pressing the spacebar, it
requires using the symbol dash “-“ to separate words.

* Sub-Category Code: Please refer to the standard acronym list in BIM Handbook Section 2.1: MQDC

Family Standard
* Description (If any): Additional description and detail of the model element. To press the spacebar, it

requires to use the symbol dash “-* to separate words.

3. Type Naming

<Type Mark>_<Function>_<Function Description>_<Type>_<Type Description>

Example of Type Name
IDO1_EN_900x2400_Digital-Door-Lock
D04_CO_LOBBY_2100x2200

* Type Mark: Material and model type mark

* Function (If any): The area or zoning code of the model, please refer to the standard acronym list in

Appendix: Family and Type Naming Convention.
* Function Description (If any): Additional description and detail of the model function.
* Type: Type or sizing of the model.

* Type Description (If any): Additional description and detail of the type. To press the spacebar, it requires

“ o«

to use the symbol dash “-“ to separate words
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F5.6: DTGO LOD-LOI
For thorough modeling, both physical and information of elements, to serve design and construction goals,
DTGO specifies the model’'s detailed requirements with designated responsible parties. The requirements are
divided into:

* Level of Details (LOD) — physical details i.e. shape and size.

* Level of Information (LOI) — information details of the elements that cannot be seen in the physical model.

More details of DTGO Model LOD-LOI can download from Appendix Q3.3: DTGO Model LOD-LOI

LOD400
LOD300 . Object Geometry
. Level & Location
. Object Geometry . Clearance
LOD200 . Level & Location . Specification
LOD100 . Object Geometry . Clearance . FM Data Requirement
. 2D Layout . Level & Location ¢ Specification . Supplier Contact
Non-Geometric Generic Specific System Specific System
Representation Placeholder Designed Model Fabricated Model

Figure F5.6: Model LOD Definition
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Table F5.6: Example of DTGO LOD-LOI

CATEGORY

LOD-LOI
DATA REQUIREMENT
EA | TENDER [FOR-CON] SHOP |AS-BULT|

MODEL INCLUSIONS ‘

NO. MODEL ELEMENTS AUTHOR DTGOCATALOG HOTE
coDE
JARCHITECTURE AND INTERIOR WORK
22 Achitectual Wall 0 ar * Arhiecurl Wall Geameiry 200 200 300 400 300-400
AR modd includes wall and finish
s w Architeciure Wal Omw * Level & Locason 200 200 300 400 300-400
o 1N model only g material
; = ewericr Wall = Arhiscural Wall Finishes 300 400 300-400
Y A v wals
\’) . 211 = Parition Wall = Layer of Insulason ( any) 300 400 300-400
£ & fR Twisamwn i assaii
7/ * Finishing Material ® Layer of Wall Core Structure 300 400 301-400 .
y ™ sz g Damis
Z Specification (Mamwsial) v v v
23 Architectural Floor O ar = Aschimetural Floor Geomety with Shatt Opeding 200 200 300 400 300-400
= Intencr Floor Omw * Level & Locason 200 200 300 400 300-400 MR model includes Soor and finish
= Finishing Material P = Archisecural Floor Finishes (¥ any) 300 400 300-400 Jhile IN model only finishing material
Floors
DTGO Gbject Sandard v v v 4 v
l:’ Specication (Matsrial) v v v R Tussnuamumodilanai
N Tueaiaw Tas Dadafu
24 Cailing 0 ar = Cading Geomaty with Recassed Caiing (Vefical Element) 200 300 400  300-400
= Cailing Stud Ow = Level & Locason 200 300 400  300-400 fRocel thickness includes cailing sud
’ = Droppad Caling = Coding Finishes 300 400 300-400
= Finish Mawral v Caiing | Loyer of sutaton (f ary) 300 40 300-400
I:| ; DTGO Object Sandard v v v v Tuwatmusnuminlasieih
Specification (Material) v v v wm
25 Door O ar * Docr Geomany 200 200 300 400 300-400
= Exterior Door Om v = Level & Locaton 200 200 300 400 300-400 |odel ownership depands on area,
| = irtencr Door * Door Giearance 200 300 400 300-400 || sunction and zoning of uilding
= Fira Exit Door * Residenial Zona = Door Masrisls ol 300 400 300-400
= Door Companent - Enyance Door Door = Docr Componant 300 400 300-400
L ) WG Deor DTGO Object Standard v v v v v )
a2 Mocs! ownership wra A
- Slide Door System Name (Door Assembly) v v v .
il dnuues Zoning vs0903
- Bathoom Door Specification v v v
Supplier Conaact v

\[o} ‘ Keyword ‘ Description

N

Model Elements

Model Element Lists

Author

Model Element Author

DTGO Catalog

DTGO Standard family used to create each element

Category Code

Category Code used to create each element

Model Inclusion

Model Inclusion

Data Requirement

Non-BIM Information

LOD-LOI

Level of Model LOD-LOI

Model Geometry

Model Sizing and Dimension

O |l | N[Ol || w|DN

Level & Location

Model Area, Room, or Zone

-
o

Model Finish

Model and Material Finishing

Model Clearance

Model Clearance

12 | DTGO Object Standard

Refer to DTGO Standard Family

13 | Specification

Detail of Design Specification

14 | System Name

Detail of System Name

15 | FM Data Requirement

FM Data Requirement

16 | Supplier Contact

Detail of Supplier Contact
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F5.7: Model Exclusions
Not all elements are required to be modeled as each project has different goals. In this case, the elements that

can exclude are as follows:

* Any elements detailed to a scale lower than 1:50 will be drawn in 2D drafting with/without cross-referencing
from the actual Revit model.
Unless specifically instructed to do so, level 5 assets are not to be included in the models. If the modeler is
unsure into what category level an asset belongs to, confirmation should be sought from the BIM Manager
responsible for that model. All assets in category levels 1 — 4 to be included. See the table below for asset-

level definitions.

Table F5.7: Level of Asset for Model Exclusions

Asset Level  Description — finatung Examples — @884
1 Total Built Asset Project Site
2 Individual Buildings Tower, External Services, Driveway, Drop-off, Landscape, ...
etc.
3 Systems Ventilation Systems, Fagade Systems, Structural System

(Core wall, Slabs, Columns)

4 Systems Components FCU’s, Ducts, Windows, Window Frames, Core wall, Slabs,
Columns
5 Sub-Components Hangers/Unistrut, Brackets, Handles, Door Hardware, Rebar

68|Page



SECTION

Quality Control Check

69| Page



DTGO BEP Design Version 6.00

Section G: Quality Control Check

G1: Quality Control

The quality check procedure aims to ensure the basic of the design and model management with regards to
the project’s BEP. This shall focus on 2 parts as follows;

1. QC Checklist is used in review and approval process of the project’s design and model standards.

2. Clash Detection is the process of finding any conflict between element in the 3D model.

Table G1: QC Checklist

Construction Phase

Shop Model and Drawing Build As-Built
BQC4 BQC5 BQC6
% - Model Validation - Model LOD-LOI - Model Validation
% - Model LOD-LOI - QC Model Validation for Site - Model LOD-LOI
S - Shop Drawing Protocol Inspection - Asset Information Transmittal

The checklist can be downloaded from BIM360 Docs from folder “00_Project Standard”

Project Files Folder

D Construction Phase

_ D 00 Project Standard
——[] 01_BEP

£ 02 Handbook

=:] 03 Templates
——[ 04 _Families
— =__| 05_Design Standard

: L[] 06_Quality Control Checklist
: B3 QC Checkist 1.xIsx
I B3 QC Checklist 2.xIsx
I B3 Qc Checkist 3.xlsx

Figure G1: QC Checklist File Folder
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G1.1: Model Validation Check

Model quality check largely affects model transfer. The model's completeness, accuracy, and connection of
information reduce interferences caused by modeling errors. This allows the next responsible parties to handle

the model to proceed immediately.

Quality check procedure shall use Model Validation Checklist in Appendix Q4: Quality Control

Project Name - Falasons:

Discipline - ANQ9W : Approval Status:

File Name - vf‘j'a”lwa’: |:| Approved |:| Resubmit
Inspector - @339 :

Date - 1471 :

QC: Model Validation Checklist - mimmaaumwaugmﬁuma

Description - a5 Qc1-ac3

1  Information Management
BIM Information Exchange
1.1 BIM360 Design Collaboration

1.1.1 Collaborate model in BIM360

L%au&ia“ﬁayaiutﬂa;iﬁus:uu BIM360 .
1.1.2 Create View/Sheet sets with regards to project deliverables in BEP Section F2: Design Milestone
O
a9TABYA View/Sheet éﬁ%%’uﬂﬁz&ﬁa;Jnmuﬂumm’mauh BEP %218 F2: Design Milestone
1.1.3 Relinquish model for authorizing revision back and synconize model to Central File
Relnnquisn moael LWl PIE TID LI LT L“Ll“l.lﬂﬁu LR LDFI IR Synconize moael LWL‘UWLVITI“JJPJ}F.‘IIN 3] D
2 Model Management
Model Structure
2.1 Project Coordination Check - N30 32982 UG ATNNA
2141
Single Building - 81913082 0O
Project Coordination
%1798 Project Coordination
2.12 Multiple Building - nguenans
All models shall acquire or publish project coordinate from master file O

Tuiaatauiins Acquire W38 Publish Anduniiinaa1a13an IWaluieasaa (Master Model)
Figure G1.1: Example of Model Validation Checklist

Note - This checklist only covers information of the model accuracy but does not cover design validation. Thus construction

manager shall validate the design through the model, in addition to the model check.
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G1.2: Model LOD-LOI Check
It is vital to ensure the level of detail and information of the model, according to the LOD-LOI standard of
DTGO, to accomplish the project goals in each stage.

The details of the LOD-LOI checklist can download from Appendix Q3.3: DTGO Model LOD-LOI

CATEGORY Lop-Lol
MODEL ELEMENTS AUTHOR DTGO GATALOG MODEL INCLUSIONS DATA REQUIREMENT

CODE TENDER ancnul SHOP |AE£[IILT

ARCHITECTURE AND INTERIOR WORK

22 Architocural Wall J ar = Archiectural Wall Goomelry 200 200 300 400 300-400

AR mod incluses wall an frisn
e oo wal aOw + Lovels Losaton 20 200 00 400 300-400

N model o
= Imedor Wall = Archimcural Wall Finishes 300 400 300- 400
v Walls
= Partion Wal * Layer of ksulaton it any) 300 a0 300-400
AR Tuesmowmamisisisa b
Finishing Matesal * Layar of Wall Gors Stucture 30 a0 301-400 N
N TuaiamzTandnioAn
* Specifcation (Matsrial) v v v
23 Architecnural Floor O ar = Anchiecural Floor Geomesy with Shat Opening 200 200 300 400 300-400
= o Floor Om ® Level & Location 200 200 300 400 300-400 AR model includes floar and finish
* Finishing Matoral * Architseural Floor Finishes (I any) 300 400 300-400 whiis I modsl cnly finishing material
v Floos
® DTG0 Objest Standard v v v v v

|:_ . = * Specifcation Material) v v ¥ arTweamusmnuweiulesats

IN Tuavawte-rada i il

24 Cailing 0 ar = Ceiling Goomery with Recassed Cailing (Varical Element) 200 300 400 300-400
* Cailing Swd Omw * Level & Logation 200 300 400 300400 Modsl thickness includes cailing stud
Es— v Galing = Lager of batr 300 a0 300-400
. = DTGO Object Standard v v v Y Tusehsmusmumwiasseiih
- ’ = Specifcaiion Marial) v v v v
25 Door ] ar * Door Geomety 200 200 300 400 300-400
= Exerior Door Ow v « Lovel & Logaton 200 200 300 400 300-400 Model ownership Gapends o wes.
= srior Door * Do Clsarance 200 300 400 300-400 iuncion and zoning of building
= Fire Exit Door ® Residential Zone * Doar Marials 300 400 300-400
= Duor Component Entrance Daor Docr * Doa Camponent 300 400 300-400
" - WC Door + BTGO Objoct Sendare v v v v v
b P ————— FTT Ty ekl oot s
— P = = o= futtrd e Zoning w3107
= Supplier Contace v

Figure G1.3: Example of Model LOD-LOI Checklist

Note - This checklist only covers the level of detail and information of the model but does not cover design validation. Thus, the

construction manager shall validate the design through the model, in addition to the model check.
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G1.3: Shop Drawing Protocol
Shop drawings generated in terms of Revit Sheeting enhance preventing discrepancies between drawings by
referencing single source information, i.e., model. However, some drawing details can be omitted (refer to

Appendix Q4: Quality Control), considering to BIM vital benefits and time consumption.

DTGO Drawing Register Checklist v Yes

O Potential Use

Construction Drawing Lists Revit Model | 2D AutoCAD

Architecture Works

1 Architecture Drawing Index v
styuuusnaenyIw
2 Architectural Legend, Abbreviation & General Notes v
syanwol / Mensdsznauuuy / Terwuadeg
3 Existing Site Location amd Site Plan v
HaLaa I UATaNaslaTIng
4 Architectural Floor and Roof Plans v
& 4
wlaununenny
5 Architectural Reflected Ceiling Plans v
ulaudiwann
6 |FF&E Layout
&' 14 J
NI Wasiaes
7  |Overall Building Sections
v
3w Elevation 21A13
8 Door & Window Schedule o refer to model layout
wunp e UsEguaznineng gradsdumuazawaluluiaa

Figure G1.3: Example of Shop Drawing Checklist

G1.4: QC Model Validation Checklist for Site Inspection

Contractors are expected to effectively utilize BIM as part of site inspection. Approved Shop models shall be
prepared according to DTGO QA/QC Standard specified in QC Model Validation Checklist as shown in figure
G1.4. In order to ensure model accuracy modified as constructed with acceptable tolerance.

The QC Model Validation Checklist can be downloaded from Appendix Q4: Quality Control.
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mﬂm‘smmaaumwauym‘maa'[zumaa“*m%’nmnqmma”mn'aa%’n - QC Model Validation Checklist)

Project Name - zalasens:

Discipline - @3 : Approval Status:
File Name - T2 lnd : |:| Approved |:| Resubmit
Inspector - ;‘Jj"mn : Date - 1071 :

[Jac1 Above Ceiling [Jac2wetWork [ ] QC3 End Product [ As-built

Description - A1aduNY

Site Inspection

Qc1 Qc2 Qc3 As-built

1 Model Management - n139an1slaLaa (for check)
Model Integrity - mmaanmwauymﬁmaa asadsznavluiaa

1.1 Building Services : Review and correct the connection of pipework and ductwork
JINBIEUL: m’mﬁaumwauyinimirﬁlamia"ua\i‘ﬂ'a

1.2 Building Services : Review and correct slope of pipework
IINIEUL: mnaaumwgﬂﬁaa"uadmw”ﬁzu (Slope) Yia

1.3 Review and correct model included all the required elements mentioned in Model LOD-LOI
\ﬂi’ﬁ]ﬁai_Iﬂ?l’]&lﬂillﬁl’JW].Ia\‘l“]]‘aQai’]Hﬂ’liLLNt“lJW]@adﬁﬂitﬂaU (i]’]SJ“lIa‘LIL“IIV‘Iﬂ’ﬁﬁ{’]OI&JLﬂN (57\15\‘110’”1 BEP
Section G1.2: LOD-LOI check)

1.4 Review required model elements and information as specified Model LOD-LOI (refer to BEP Section
ATIIXOUAWYNADY/ATLIIUYBITOYAAWANATF I (61989970 BEP Section G1.2: LOD-LOI check)

1.5 Model elements are in the correct Workset according to BEP Section F5.2: Workset Management
aaditlaznaulanandng g aglu Workset gndasanuanasgin 8198930 BEP Section F5.2: Workset

Management

Figure G1.4 Example of QA Model Validation Checklist

G2: Clash Detection Protocol

G2.1: Clash Detection

Clash Detection is the process of finding any conflicting, overlapping, or interference between elements in the
3D space to identify any design errors before the actual construction. This process reduces risk associate
with CO/VO using 3D model simulation to discover the overlapping rather than 2D imagination. It increases
the efficiency and accuracy of the process but requires the model’s precision.

Clash Detection Protocol explains the process in the Navisworks program to detect any clashes in the model
and how to deal with them as well as explains data management and record after the detections. These
record data could be used to enhance the design process and facility management. Detail of how to archive

the process is in BIM Handbook — Section3: Clash Management
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G2.2: Clash Workflow
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Table G2.2: Clash Responsibility

Task No. Activities Description ‘ Action By
T1 Model Authoring Create Model Designers /
Internal Clash Detection Contractors
Provide NWC Model for Clash Detection
Revise model as per clash issues or design
changes
T2 Clash Detection Recheck NWC Model, Search Sets and update | BIM Consult.
®37388Y Clash Clash Tests
Prepare NWF Model for grouping and running
clash
T3 Model Validation Review RVT Model in accordance with DTGO | BIM Consult.
Check Model LOD-LOI and Model Validation Checklist
AFIIFIUAIIY Create Model QC report
auyntluien
T4 Clash Management Review design standard and constructability CM/ PM
9on13 Clash Manage group clash with regards to the DTGO
Standard and Top 20 Issues.
Create Clash Report and prepare relevant
document needed for project meeting
Summarize the meeting outcomes and create
Clash Tracking
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G2.3: Color Coding for Inter-Discipline Combination
Distinguish between each discipline while managing clash helps speed up the process, therefore the suggested
color codes are chosen to not be the same as Navisworks default color.

Color Code Template, provided in Appendix Q5.1: Color Appearance Ta ¢, is setup in the basis of Search

Sets. The details can be explored in BIM Handbook — Section 3.3: Color Appearance

Table G2.3: Color Coding for Inter-Discipline Combination

Color Code

Color Name

@ A ¢; =
INdd Dad

Grey

Search Set

STR

Structure Model

(255, 255, 255) White ARCH Architectural Model
Brown ARCH-DW Doors and Windows
Red FIRE/FP Fire Protection Model
(255,255,128) Cream AC EXHAUST A/C Exhaust Duct
(0,0,255) Bright Blue AC SUPPLY A/C Supply Duct
Pink AC RETURN A/C Return Duct
(0,255,255) Light Blue AC DRAIN A/C Pipe Drain Model
(0,128,0) Dark Green COLD Coldwater
Orange HOT Hotwater
(0,64,128) Dark Blue SOIL Soil Waste
(128,64,0) Brown WASTE Wastewater
(150,99,196) Violet KWASTE Kitchen Waste
(255,255,0) Bright Yellow VENT Ventilation
Bright Green RAIN Rain Leaders
Moss Green POWER Power
Red Brick COMM Communication
Orange Brick ELEC Lighting
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G2.4: Clash Matrix
Clash test is the selection of two Sets of elements to be analyzed whether they are overlapping one another.
Selected sets to be analyzed according to the below table.

Details of roles and find item settings are in BIM Handbook — Section 3.2 Search Sets and Find Items

Table G2.4: Clash Matrix

-n
v

AR IN LN AP ST EE AC SN
10 11] 12| 13| 14| 15| 16 1819|2021 22|23 25|26 28| 29| 30 31

AR = Architectural FC
ST = Structural 1 2] 3] 4 5/ 6

LN = Landscape

\‘
)
©
N
3
N
S
N
~
w
R

IN = Interior

EE = Electrical

AC = Air Conditioning
ME = Mechanical

[¢]
quipment
quipment

ME_Fixture & E
quipment

g Fixture

y

pe
g & Shear Wall

(MEP)
ST_Column

LN_Hardsca
g

g
AR_Door and Window

FP = Fire Protection

pe

pe
SN_Plumbin

pe
FP_Fixture & E

SN = Sanitary

EE_Conduit
AC_Pi
SN_Pij

EE_Fixture & E

AR_Curtain wall
AR_Column
AR _Stair
AR_Ceilin,
ST_Slab
ST_Framin
ST_Stair
ST_Foundation
AC_Duct

AR_Floor
IN_Ceiling
IN_Door & Window
LN_Plantin

AP_All

ST_Site
EE_Duct&Tra

IN_Fixture

AR_Speacialty Equipment

IN_Floor Finishin
SN_Equipment

FC_AII**
FP_Pi

AP = Automated arking

FC_AI**

AR_Floor

AR_Curtain wall
AR_Column

AR_Stair

AR_Ceiling

AR_Door & Window
AR_Speacialty Equipment
9|IN_Floor Finishing
10|IN_Ceiling

11{IN_Door & Window 1
12|IN_Fixture (MEP) 10
13|LN_Hardscape 1 1
14|LN_Planting 1 1
15|AP_All
16|ST_Slab 0 10 111 [10 1011
17|ST_Framing & Shear Wall 1 10 1 1111
18|ST_Column 0 1 1011
19|ST_Stair 0 1 101]1
20|ST_Foundation 1 101]1
21|ST_Site 1 101]1
22|EE_Duct&Tray 1 5 5 101 (1[1[1]1
23|EE_Conduit 1 1 1 101 (1[1][1]1
24|EE_Fixture & Equipment
25|AC_Duct 1
26|AC_Pipe 1 110 1 (10 111111
27|ME_Fixture & Equipment 5|10 5|10 111 [1]1]1
28|SN_Pipe 1 1|10 1 (10 101 111111
29(SN_Plumbing Fixture 5 (10 5 (10 111 ]1[1]1
30[SN_Equipment 5 (10 5 (10 10111 1]1
31|FP_Pipe 1 110 1 (10 1111 ]1]1

32|FP_Fixture & Equipment 10 10| 10 11 (1{1[1]1

[N [ [N |WIN |

Clash Tolerance Legend (cm) Hard Clash Clearance Clash Internal Clash & Visual Check

Note — more details of the selection of two Sets of elements in model can be found in Appendix Q5.2: Clash

Search Sets and Appendix Q5.3: Clash Tests
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G2.5: Clash Management

G2.5.1 Clash Zone

Clash Zone is a clash model management with regards to zoning of the building, typical floor, and project’s

design milestone. This clash zone aims to avoid those kinds of an unnecessary clash number and use to

facilitate clash management and issue tracking.

However, the criteria distinguishing each zone and the zone’s naming convention need to be discussed and

agreed in the BIM Kick-off meeting according to F3: Meeting Procedure — BIM Kick-off

CROWN
PENTHOUSE Zone
TYPICAL Piling
Basement
PODIUM
Podium
BASEMENT Typical
Penthouse
PILING
Crown

Example of Naming
152_1502_Commercial_P2_AR_PL_V20.nwc
152_1502_Commercial_P2_AR_BM_V20.nwc
152_1502_Commercial_P2_AR_Podium_V20.nwc

152_1502_Commercial_P2_AR_Typical_V20.nwc

152_1502_Commercial_P2_AR_Penthouse_V20.nwc

152_1502_Commercial_P2_AR_Crown_V20.nwc

Figure G2.5.1: Example of Clash Zone and Naming

G2.5.2 Clash Status

Clash status uses to determine the hierarchical classification of clash issues which allows responsible teams

to track the changes of each clash group and to quickly identify the issues that still need to be managed.

After managing clash group, it shall be issued in Saved Viewpoint window with regards to type of issues as

follows;

* Regulation — Issues that conflict with MQDC design compliance strategies on the statutory and regulatory

requirement

* Major — Issues that are considered critical to the project in accordance with MQDC Standard and

Constructability. The major issues must be reviewed and approved a solution in the meeting to allocate a

roles and responsibilities.

* Minor - Issues that slightly affect design compliance and constructability or are about modelling techniques.

In sense the responsible teams can be spontaneously assigned to the clear solutions.

80|Page



& | AUTODESK

NAVISWORKS
Save Viewpoint Unresolved folder stores issues that remain
active and have not been resolved since the
01_REGULATION previous combine loops.

02_MAJORISSUE
Resolved folder stores issues that are completely

Unresolved resolved from the previous combine loops.
Resolved
@ 200305_BM_MEP_Rain leader clash with ST beam_Major New issues detected from the latest combine loop
[D Viewpoint

03_MINORISSUE

Figure 2.5.2: Clash Management Folder Structure

Saved Viewpoint Naming

<Date>_<location>_ <Responsible Party>_<Description>_<Type of Issue>

For Example
200305_Podium_MEP_Rain leader clash with ST beam_Major

Clash Status (Unresolve/ Resolved) requires to be update after each BIM meeting and issued as minutes of

meeting’s attachment in .nwd file format shown in Figure 2.5.2.

Saved Viewpoints ¥ X

-] Floor Plan

1 Archive

=-(3 For-Con. Rev.1

--£3 01_REGULATION
(3 Unresolved
{3 Resolved
5-(2 02_MAJOR

{3 unresolved
(0 Resolved
ﬂj 200304_8FL_AR_wat@uitiau Landscape uas Facade_Major
CD 200304_ALL_ID_nsauuazuvuwani_Major
(D 200304_B2-B4FL_AU_vaasn Auto-Parking sutaniaseasia_Major
CD 200304_9~12FL_ST_uumhiasms=1w’u Tower_Major
CD 200304_3FL_ST_arugunsauaimis_Major
@ 200304_12FL_ID_uuuu'auJ1§u-sfmnus:uut7u 12_Major
CD 200304_Tower_ID_szaudhluvasni&u Tower_Major
(D 200304_3FL_LA_q'uhf£;'u 3 nzanulassasio_Major
CD 200304_3FL_SN_via Rain Leader suaulassasis_Major
(D 200304_B2_AUSST_Recheck anugenaaasn Auto-Parking_Major
CD 200307_2FL_ARSMEP_s1un$rzhausu_Major
(D) 200307_1FL_SN_szuusehassuazaguuituiiaaainseu_Major
G] 200307_9FL_ST_sawiulifouws Facade_Major
(D 200307_12FL_AC_sustuuiduaasasdanulasasie_Major
(D 200307_3FL_ST_svissnine Lift iarztasdaniuuvy AR_Major
(D 200307_4FL_AR_gulunumsdududdudsiuaru_Major
ﬂ] 200307_1FL_SN8AR _shuvia RL Tuanunlyaas_Major
@ 200309_1FL_AR&ST_siu ramp Laifusunia_Major
(D 200309_1FL_SN_vianzgastiuaiu_Major
G] 200309_1FL_ST_addunulassaseinssdunugianidad_Major
(D 200309_B4FL_SN_shumisimnestuudalszgmattnamilad_Major

Figure 2.5.3 Example of Clash Issue
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G2.6: Clash Report
After the clash detection process and grouping are done, the clash report will be produced as a guideline for
model revision or as an approval document when the model is clash free. The reports consist of
1. DTGO Project Dashboard (.xIsx) — a report in excel file format, which illustrate BIM coordination
progress and issue to project owner (VDC) on date 15" and 30" each month or as agreed dates.

DTGO Dashboard Template can download from Appendix Q5.4: Clash Report Template

2. Navisworks Document File (.nwd) — a report in 3D model file format, which presents coordination

issues in terms of 3D Save Viewpoints.

No. c atiod W 0N Statfifrate Clofl Note /| Remark
1200304 8FL Major AR LA H"Hlﬂ'ul'ffilll Landscape Wax Facade AR Resolwed 200507
2200304 Zone Tower Major N nsauuszanutash N Resohed 200507
3|200304 9-12FL Major ST wwu e natdi Towsr ST Resohed  [200507
4|z00304 12FL Major N wutashdutamuenudy 12 N Resohed  [200507
5|200304 Zone Tower Major N MEP  [zzudbutasddu Tower Resohed 200507
8|200307 1R Major SN LA ruumihauuszaguwiiuie aadhoom SN Resohed  [200507
7|200307 9FL Major sT LA umu el fauma Facade sT Resohed 200507
a|z00307 12 FL Major AC Tz iuee pdaad mitulaTadn AC Resched 200507
9200307 3R Major &R sT rfEnd Ut iaesaadanmuy AR sT Resohed 200507

Regulation

Major & Regulation

30
25
20
x
=
_E 15 mUnresolved M Resolved  m New Issue
2
10 Major
5 I
; I - N
ST | AR | MEP AU SN A AC EE D L'ggt'”
M Regulation 0 6 1 0 17 10 13 6 0 0
= Major 5 2 o 2 8 1 - 1 0 o W Unresolved M Resolved New Issue
Figure G2.6.1 Example of Clash Tracking Report
Minor | Action | Quantity Status
Minor
Unresolved 59
Resolved 28
New Issue 0
Minor Issue Summary 87
Cost Saving (THB) 0 W Unresolved M Resolved  New Issue

Figure G2.6.2 Example of Minor Issues report
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DTGO Top 20 Issues

DTGO Top20 issues are the most detected issues in according with DTGO design standard and
constructability, as specified in table G2.6. Therefore, these issues also require solely recording as shown in
figure G2.6.2.

Example of DTGO Top 20 Issues Report can be download from Appendix Q5.4: Clash Report Template.

Table G2.6: DTGO Top 20 Issues

No. Description

Regulation issues

1 The minimum clear height below MEP/ Structural works is 2.1 m.

The minimum Corridor width is 1.5 m

2
3 The minimum width of narrowest side of a bedroom is 2.5 m.
4

The minimum helipad size is 10m.*10m.

5 The minimum of street width surrounding site is 6 m.

Major issues

6 Discrepancies between the orientation of architectural and structural columns

7 Discrepancies between the orientation of architectural and interior partitions

8 Discrepancies between the orientation of architectural, structural, and MEP shaft openings
9 Ensure efficient space above ceiling for MEP work

10 Combine the sizing of main riser and shaft opening

11 Exhaust duct works clash with fagade

12 Rain lead pipework clashes with structural framings

13 Clarify wall specification: low wall, double wall, etc.

14 Necessary structural assembly details are required to model for combining

15 MEP designers to identify and confirm the lift pit level with suppliers

16 MEP designers to provide dimension of MEP room for architects

Minor issues

17 Discrepancies between the orientation of architectural and MEP FHC

18 Discrepancies between the orientation and dimension of architectural and MEP grill exhausts

19 Discrepancies between the orientation of MEP and interior AC in unit rooms

20 Discrepancies between the orientation of architectural and MEP outlets
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TOP ISSUE CHECK LIST
REGULATION Action | Quantity Status. Cost Time
1) Clearance Istmiszuulasoasis i 2.1m =] 1
5) arumesasouusa Tasamssnm 6m
2) a27un s Gorridor dhns 1.5m [u] 0
) dnwnuiigalwiosuoudini 25m =] 3
4) w4 Helipad daslaidanih 10m x 1om =] 2
2) enunina Corridor N1 1.5m
5) aunfwosnuwsaylasemisdan 6m o 0
yaearance tmantsans s 2.1 |
Summary 6 0 05 1 15 2 25 3 35
MAJOR Action | Quantity Status.
1) dukain ARST liasariie = 0
- o 11) MEP Confirm masiasswsEL A AR
2) dumsiaenionas ARIN Tainsariu &) 1
=] 10) MEP Confirm A4 Lif pit i Supplier
3) diumshs Shaft vas ARISTMEP lajmssrii 0
95T dagufiou Details ftaudulinsudy
P fiau Combine tuTuiunfy Discipline Su
4) Clear shazsuimilashliisaweriusmiszuy =] 0
8)Clary - Lowwal/ Double wll
5) Combine 1319 Main riser w1 Shaft “
0
W20 Transfer floor 7) Wi Rain leacer sutumuTasang
6) Exhaust duct nzqui Fagade @ o 6) Exhaustduct WU Fagade
7)via Rain leader wuiunlnsasina M 1 5)Combine 118 Main risr At hat
3001 Transier floor
8) Clarify - Low walll Double wall n} 0
— ———— ) Gear sz taihbiusesELY
o) ST douuiiuu Detais A dulnruion .
- 0
Tiaw Combine Tulmusiugriv Discipline 8w 3) éumio Shaft wag AR/ST/MEP Lisartu
10) MEP Confirm 613241 Lift pit il Supplier =] 0 2 R
. I =] N
1) MEP Confirm wwawassmiazuuriis AR 1) downioun AR/ST bissat
‘Summary 2 0 02 04 06 08 1 12
MINOR Action | Quantity Status.
1) sumtleg FHC 989 ARMEP Yaimsaris o 4) sumiio Plug/Switch uTauaa IN/MEP
o
2) waviuniis Grill Exhaust ARMEP ainsariis 1
3) s AC T Unit AR/ isary
3) dnumsia AG 11 Unit ARIN liasariu 0
2) mna/shunis Grill Exhaust AR/MEP iasa
4) éumia PlugiSwitch Tulian INMEP o
0
oot 1) siuwiod FHCuaa AR/MEP himsaffu
Summary 1 0 02 04 06 08 1 12
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Figure G2.6.3 Example

of Top 20 Issues Report




G2.7: Return on Investment (ROI)

To allow evaluation the efficiency of an investment, ROI will be used as a rudimentary gauge of the investment’s
profitability. DTGO Top20, regulation, and major issues are account for ROI calculation by multiply each issue
with its unit cost (including material, labor, and time). CM takes responsible for completing the ROI report and

summarizing the total cost and total duration.

* REGULATION
* MAJOR

ROI

CLASH Report DTGO TOP 20 ISSUES

UNIT COST
by CM

- = | iy L

faeAUl# Sprinkler fanda

£).7 Regulation
2.1m o2
FunmiaEues AR/ST T

15 = Major
nsafiu

16 uilvuod AR/IN lingafiu Major
#UMA Shaft 403 AR/ST

17 linsadu Major

Figure 2.7 Example of ROI Calculation Diagram
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G3: QA&QC Site Inspection

One way of controlling construction quality is utilizing BIM to support the inspection or verification of finished
products.

The main contractors shall prepare BIM models, according to Section G1.4 QC Model Validation Check for
Site Inspection, and submit to BIM360 Docs using for virtual reference navigating throughout site inspection
processes.

BIM360 Docs helps providing single source, approachable and verificative information for site inspectors, i.e.,

CM/ PM and QSHE.

DTGO QA/QC standard for site inspection consists of 4 inspection processes;

1. Inspection Test is performed to ensure that the quality level of product is within acceptable
design and construction standard, i.e., commissioning test. If the test results do not meet the
expected criterias, inspectors (QHSE) will issue NCR (Non-Conformance Report) and inform
responsible parties for amendment. The issues reported as NCR are account for the major
effect for the project, e.g., pilling eccentric, walls/ columns plumb, pipe pressure, etc.

2. QC1 Above Ceiling is performed to inspect the orientation of pipe/ductwork, fixtures and
devices such as lighting, sprinklers, fire alarms, etc., above ceiling and low wall areas.

3. QC2 Wet Work is performed to inspect shaft openings and blockouts as well as space
dimension according to QSHE QA/QC Standard, e.g., door/window openings, switch/outlet
blockouts, floor drain orientation, etc.

4. QC3 End Product is performed to verify quality of finished product such as paintwork, wall/floor
finishes, built-in furniture, etc.

Contractors are assigned to record photos of the approved inspection’s areas to futher used for As-built

model inspection (refer to Section G3.1: Site Photo).

G3.1: Site Photo
Site photos is essentially required as a part of As-built information recording. In order to allow stakeholders
being on the same page as the photos are collected by many parties and passed on to others, guideline for
photo taking is necessary.
The guideline indicates photo angle and position in order to facilitate smooth transition for the Asset
Information Management process.
The photos taken by 360 Camera or recording gadgets regard to QSHE agreement, shall be considered the
following points;

* Sufficient light in the areas

* Obstacles or unwanted stuffs in the areas

*  Proper perspective and clear sight of the photos
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Table G3.1 Site Photo Recording Protocol

Construction Process
\ Objectives Participants Floors Require Photos
B9 nm‘lums

' Yo a < A &
Lﬂ'\“&l'\ﬂﬂ'liﬂ'lﬂﬂ'lw Ei'ﬂﬂﬁ“ﬁa'ﬂ DHNADILAUAIN

1 v
na&Ivg

Before installing ceiling

MEP
1. QC1 Above Ceiling : Observe pipework above : Every Floor
Contractors
ceiling
Before plastering MEP
2. QC2 Wet Work : Every Floors
: Observe pipework in walls Contractors
Final Approval Main
3. End Product : Every Floor
: Complete work Contractors
4. Construction : Observe construction : As per construction progress
All Contractors
Progress progress report

To facilitate manageable documents, contractor shall define the location of recording area by specifying level,

room/area name and recording date, as suggested in figure G3.1 below.

7 : Floor 1
i T v il i LOBBY
] gy s Date 8 Jan 2019

Figure G3.1 Example of Site Photo (Location identified)
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G3.2: Photo Folder Structure
Photo Folder Structure is necessary for organizing and accessing the recorded data. Regarding DTGO

information management standard, the folders are provided as shown in figure G3.2.

[E]—'_lj Published Files Folder

03 Photo . Protocol

Project Based
1 ] 03.1_QC1Above Ceiling B Project Base

. . 1
. | 03.1_Common Area :
1 1
| _—
: 1.1 L3 FL :
1
1 1
: 111 Lobby :
: Control Room 1
1
: Corridor :
1 1
! (Function) 1
1 . 1
. L] FL2 :
1 —— 1
! I FL n 1
1 1
1 . 1
| _ 03.1_Residential Unit !
! |
: 1.2 [0 rLs |
1 1
1 1
: 121 Unit/ Zone1 .
1 Living Area :
1 — 1
! 7L || Pantry 1
: 1
1 | (Function) :
: _ : The folders in orange are vary based
1 Unit/ Zone2 |
1 1 . P .
! Unit/ Zone n A on project. Specific zoning must be
| B FLn ! discussed and identified before start
1 B 1
1 P | . .
: 03.1_Office ! recording site photo.
. !
L e e e e e e e e e e e e e e e e e e e e e e e == 1

:_‘j 03.2_QC2Wet Work (Pre-plastering)
] 03.3_QC3End Product

2 _“*| 03.4 Construction Progress

[ -

2 —| | 03.4 Building Construction

21 O 200830
] FL_B1_ZoneA

[] FL_B1_ZoneB

yymmdd
03.4 Site Construction

Figure G3.2 Site Photo Folder Structure
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Table G3.2 Site Photo Folder structure

Criteria
Description

Naming Remark

QC Photo Recording Recorded photos regarding QC processes
(QC1, QC2, QC3)

03.1_QC1 Above Ceiling Protocol
03.2_QC2 Wet Work

03.3_QC3 End Product

1 Common Area/ Facility Project Base  Type of common areas/facilities

<Area Function>
Example

03.1_Common Area

03.1 Facility
1.1 Level Project Based Floor level
<FL_No.>
Example
FL_B1
FL_7

1.1.1 Room/ Area Function Project Based Usage functions of rooms/areas

<Room/ Area Function>
Example
Lobby
Corridor

NOC Room

1 Residential/ Rental Unit and Office Project Based Unit types

<Area Function>
Example
03.1 Residential Unit

03.1 Rental Unit

1.2 Level Project Based Floor level
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Criteria
Description
Naming Remark
<FL_Level>
Example
FL_B1
FL_7
1.2.1 Unit/ Zone Project Based Unit/ Zone’s name

<FL_Level_Unit Name>
Example
FL_7_BA02

FL_1_F305

1.2.1.1 Room/ Area Function Project Based Rooms/ Areas’ function
(if necessary)
<Room/ Area Function>
Example
Living Room
Pantry

Bedroom

Construction Progress Recorded photos of construction progress

03.4_Construction Progress Protocol

2 Construction Type
03.4_Building Construction Protocol

03.4_Site Construction

2.1 Record Date Project Based

<YYMMDD>
Example
200826

190910

2.1.1 Zone (if necessary) Name of construction area

N|Page



Criteria
Description

Naming

<FL_Level_Zone_Zone
Name>
or
<Site_Construction Type>
Example
FL_B1_ZoneA
Site_Excavation

Site_Fence
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SECTION

Asset Information Management
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Section H: Asset Information Management

The goal of asset management primarily is to capitalize on BIM and its information, which capture and
present in a structured manner and digitally accessed and managed more conveniently compared to
hardcopry documents.

The asset information management aims to enhance effective operations and maintenance that are accurate

and completely built into the BIM.

H1: Asset Information Model (AIM) Input

A proper amount of information in terms of quality and quantity, according to facility manager requirement, is
the key of effective BIM for asset management to understand the asset information requirements (AIR) which

are critical for operations and maintenance (O&M) phase.

To achieve DTGO specific asset information requirements, Asset Information Model (AIM) can include
structured, i.e., geometrical models, schedules and databases, and unstructured information, i.e., additional
documentation.

The asset information would include the following;

1. Model Information Input

2. Specific Information Input

The asset information must conform to FM inventory format described in Section H1.1: FM Inventory format.
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H1.1: FM Inventory Format

<FM_Mechanical Equipment Schedule>

A | B | [ | 0 | E | F | G H | ] | J | K
S — _Generalformation _ ~ 2 | Specifcaton
Location | | Suppber Contact
Rtem Type System Level Space:Name | Quantty | Brand Model | Manufacturer (company) Manual

COU ) v Arr Condtioner System v R-1-7 1

cou - CDU - For 12000 BTU FCU 2 TAlr Condtioner System sulue_R-2 1

cou COU - For 12000 BTU FCU 2 |Air Condtioner System sulu_R-2 1

COU CDU - For 24000 BTU FCU TAir Condtioner System (sulue_R-2 1

Engine Firepump  |Fire Pump {Fre Protection | 1

Fan Coi Unit FCU - Exposed Wal-lMount - 12000 | Air Condtioner System Woiudu_R-2 1

FanCodUnk  |FCU - Exposed Waklount - |2000Ar Condtioner System s Womou R-2 1

Fan Col Unt FCU - Exposed Walk-Mount - 24000 | Air Condtioner System Woldusen R-2 |1

Fan Cod Unkt FHC_02-8 2 i TAr Condtioner System L 1

Fan Cod Unit FHC_02-8 2 Air Condtioner System e 1

Fan Cod Unit FHC_02-8 2 Air Condtioner System nniu 1

Warranty Preventive Maintenance
Manufacturer Contractor | Warranty ownership I | Maintenance Period | I I Next Maintenance
Warranty Warranty (company) Warranty Date Warranty Expire | Warranty Contact Life time Period Unit Maintenance Cost | Maintenance Date Date

% []

M C

% []

% u

% []
M [
% []
[l M
[] M
[ %
n M

Figure H1.1 Example of FM Revit Schedule Template

The FM Inventory format facilitates contractors to manage Asset Information Model (AIM), which captured

and represented in a structured manner and can be digitally accessed and managed more convenient

compare to hardcopy document.

Regarding DTGO Asset Information Requirement (AIR) and facility manager’s demand, required asset

information consists of the following;

1. General Information is structured information inherently related the model, i.e., physical asset

data, embodying name description, technical characteristic of the asset, as well as location and

spatial data.

2. Specification and Warranty are details contributing asset identities and its guarantee include

brand, model, manufacturer, supplier contact, and warranty details.

3. Preventive Maintenance is information refers to routine operation and maintenance of asset,

embodying life expectancy, maintenance period, maintenance cost and maintenance schedule.

FM Revit Template, i.e., FM Inventory Format template, can be downloaded from Appendix Q6.1: FM

Inventory Format.

94 |Page




H1.2: Model Information Input

The Project Information Model (PIM) supports the delivery of the project and contributes to the Asset

Information Model (AIM). The PIM contains details of project geometry, location and primary performance

requirements in terms of model parameters, which require quality control to ensure both geometric and non-

geometric data are well-qualified. Model Validation checklist (refer to Section G1.1 Model Validation

Checklist) and providing Revit Template help guiding inspectors to easily verify the model information (figure

H1.2) according to DTGO quality control standard.

Properties

Mechanical Equipment (1)

w % Edit Type

Tl ere Lo R
Host Level : ROOF
Offset 60.0
Graphics &
UV Filters
Fan Model
Text E
Label
Aur_Ref FHC
Electrical S
Variable Speed
Electrical - Loads ®
%
Y% Hame
Economy Unit. (Y/N)
Variable Valume Unit. (Y/N)
Mechanical - Flow &
. w
<DTGO Mechanical Equipment Schedule=
A | B | C [ D [ E | F | 6 | H f i J [
Level Space: Name System tem Famiy i Type iType Mark System Ci System Hame Description ___Quantty
g Fire Protection Engine Firspump Fire Pump . Fire Pump Fire Protection Wet,Oth 1
i AURE_MEG]ACU OO CEILING ™FCUI-C 800 3Tl Fiydronic Return, Hydro i
Fire Protection Fre Hose Carbinet  TE_FHC-2 FHC_02-82 Fire Protection Wet Fire Protection et 4 1
Fire Protection Fire Hose Carbinel  TE_FHC-2 FHC_02.8 2 Fire Protection Wel  Fire Protection et 4 i
et Fire Protection Fire Hose Carbinel  TE_FHC-2 FHE 0287 Fire Protection Vel Fire Protection /et 5 i
sufuduia Air Conditioner System Condensing Unit Gutdoor_Condenser_Unit_Singie_Fan_:COU i
St Air Conditioner System Condensing Unit €50 "15000 - 30000 BTU €500~ For 13000 BT FCU S Fiydronic Return Hydro : Hydronic Return 1,Hydron i
sifuduia Alr Condtioner System Condensing Unit CDU 10000 - 30000 BTU CDU - For 12000 BTU FCU 2 Hydronic Return,Hydro - Hydronic Return 2, Hydron 1
sufiuduia Air Conditioner System Condensing Unit CDU 10000 - 30000 BTU CDU - For 24000 BTU FCU Hydronic Return, Hydro . Hydronic Return 3,Hydron i
SR Air Conditioner System Condensing Unit FEU WAL MOUNTED FCli “Exposed Wail Mount - 12000 81U FCU1 iSaniary Hydronic Retu | Sanitary 6, Hydronic Retur i
seufudui Alr Conditioner System Condensing Unit FCU_WALL MOUNTED EXPOSED "IFCU Exposed Wall Mount 12000 BTU ;FCU1_ " Sanftary Hydronic Retu _Hydronic Return 2,Hydron 1
sl Air Conditioner System Congensing Uinit FEU WAL MGUNTED BXPOSED ™ FEli “Exposed Waikhount - 34000 BTU :FCU3 i Saniary, Hydronic Retu :Hydronic Return 3,Hydron i

Figure H1.2 Example Model Validation Schedule template
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H1.3: Specific Information Input

The specific information of asset reflecting the information requirements for operation and maintenance

embodies;

1. Specification

2. Warranty

3. Preventive Maintenance

as described in table H1.3.

Table H1.3 Description of Asset Information Input

Asset Information Description Remark Responsibility

1. Specific Information

1.1. Brand Equipment/ product’s brand Contractors

1.2. Model Equipment/ Product’s model

1.3. Manufacturer Manufacture/ Supplier

1.4. Supplier Supplier’s contract, i.e. phone
Contact number and email address (required

company’s contact)

1.5. Manual URL for access to manual and URL has to be the link of
related document the document storage folder
according to BEP Section

H2.3 Deliverable Package

Management

2. Warranty
2.1. Warranty Company Name Contractors
Ownership - Manufacturer Warranty

Contractor Warranty

2.2. Warranty

Date

2.3. Warranty

Expire

2.4. Warranty

Contact
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Asset Information  Description

Responsibility

3. Preventive Maintenance

3.1. Lifetime Usage’s lifetime of Data provided/suggested by Contractors
product/equipment supplier/ contractor
3.2. Maintenance Maintenance schedule e.g. daily, Data provided/suggested by FM
Period weekly, yearly, etc. suggested by supplier/ contractor
supplier or contractor
e Period A number of maintenance period Data provided/suggested by
per schedule supplier/ contractor
e Unit A unit of maintenance period per
schedule such as day(s),
week(s), month(s), year(s), etc.
3.3. Maintenance Maintenance cost per Data provided/suggested by Contractors
Cost maintenance turn regarding supplier/ contractor
required materials and labor cost.
3.4. Maintenance Recorded lastest maintenance Data provided by FM FM

Date date

3.5. Next Next maintenance schedule
Maintenance

Date

Data provided by FM

H2: Asset Information Deliverables

The key purpose of identifying asset information procedure is to avoid over-specifying and enhance asset

operation and maintenance.

It is important to have a process to ensure the collection and management of good quality, well-organized, and

accurate data.
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H2.1: BIM Deliverables

BIM Deliverables represents the models (e.g., structural, architectural, landscape, interior, and MEP model,
etc.), which consists of the geometric elements and non-geometric data, i.e., attributes to be tagged as
parameter in the geometric elements.

Although it is possible to model all asset but not all facility information has to be captured within BIM model.
The more detail an object means the bigger file size to be organized that might effects the future utilization.
Hence, it is important to identify the particular asset requirements and their level of details (LOD), in order to
scope the curtain objects that facility manager actually need to manage.

In accordance with DTGO Asset Information protocol, contractors take responsible for preparing asset

information as identified in Section H1: Asset Information Model (AIM) Input.

Asset Information Management
The accuracy of Asset Information Model (AIM) is essential for facility manager, as well as the asset model
management for further operation and maintenance.
Asset model views enables user and/or inspectors to jump directly to the preset views without having to
navigate each time to reach an item. The main contractor is assigned to provide asset models’ Save
Viewpointed (Navisworks) according to area usage as following;

Common Area

Retail/ Residential Unit

Office

In order to enhances efficiently utilizing BIM, label links are required for all approved As-built models. A label

link provides accessibility to non-BIM deliverables via an asset information index.

Details of asset model management, Saved Viewpoint and Label Link, are described in Handbook Section

4.1 Asset Model Management.

Y|Page



DTGO BEP Construction Version 6.00

juswabeuely [9poN 1ossY Jo ajdwex3 :1'gH ainbi4

V3HV NOWNOD

518090 (3 @
¥1-8890 0} ®
£1-82-90 ()&
R
80-0v-90 O} #
L0-9v-90 €3 &
S0v2-90 ) @
S0-¥>90 03 @
yovv-90 0 ©
£0-vW-90 3 @
20v>90 03 ®
10-v890 0}

0wy
@

mnzen |60-8V |

100|Page



Model Inspection with Photo

Model Inspection with Photos demonstrates the comparative feature between As-built construction (represent

in photos) and building model used for revision and verification of As-built Model.

The comparison between model and photo should verify position, completeness, top and/or bottom constrain

and geometry of model elements according to Section G1.4 QC Model Validation Checklist of Site Photos.

Guideline for site photo recording can be found in Section G3.1 Site Photo.

H2.2: Non-BIM Deliverable

Non-BIM deliverables is additional asset information such as documents and databases to be handed over
with asset information deliverables, e.g., manual book, site photo, As-built drawing, etc. These information
are not part of BIM model but essential for facility managers, which can be accessed through an asset
information index in terms of particular links. Non-BIM deliverables according to DTGO Asset Information

Requirement (AIR) embody;

1. As-built Drawing
2. Manual
3. Site Photo

Warranty Folder Organization

Warranty Organization allows project owners and/or facility managers to ensure assurance from responsible
parties to the asset. The warrantor shall repair of compensated by any defects or losses during the warranty
period.

Warranty documents are required to be scanned into Soft-copy and gathered in provided folders separated

by discipline and area usage as follow;
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@T_l Published Files Folder

04 Warranty . Protocol
- Project Based
1 04.1_Common Area M Po
P 1
1 _— 1
v [0 04.1_AR !
1 e 1
! 04 ANDSCAP ! .
! DATLLANDSCARE ! The folders in orange are vary based
! ()4 ) T .
: DaIn ! on project.
| N B cesewor !
1 — 1
L 12 04.1_MEP :
| |
1 —— Fommooel
! 1.21 04.1_Electrical System :
. _ Y
1 — 1
! 04.1_Mechanical System !
1 1
1 ) 1
: 1211 ] Magnet Door Lock :
: T Lift Machine :
1 1
= 1
: 04.1_Sanitary System :
1
: T o4 1_Fire Protection System :
1 1
e o o e o e e e e e e e e e e e e e = 1

04.1_Residential/ Retail Unit

04.1_Office

Figure H2.2.1 Warranty Folder Structure

Table H2.2.1 Warranty Folder Structure

Criteria Description
Naming Remark Description
1 Zone
04.1_Common Area Protocol Usage function of area/ zone

04.1_Residential Unit
04.1_Retail Unit

04.1_Office
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Criteria Description

Naming Remark Description
1.1 Discipline Project
based
04.1_AR

04.1_LANDSCAPE

04.1_ID
04.1_MEP
1.1.1 ltem Project Asset categories
based
<Asset Name>
Example
Casework
Cutain Panel
1.2 MEP System Project
based
04.1_Electrical system
04.1_Mechanical System
04.1_Sanitary System
04.1_Fire Protection system
1.2.1 ltem Project Asset categories under MEP subdisciplines
based

<Asset Name>

Example
Magnet Door Lock

Lift Machine

Manual Organization
For the ease of accessing information, contractors shall collect material or equipment manuals which they are
purchasing in soft file format. Organization of manual in digital formal should be the same as the organization

of paper-based manual, separated by discipline as follow;
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m 02_Manual
Material List (Approved)

1 I_‘-] 02.1_Common Area

1.4 071 021.aR
a7 021 ceiing

7] 02.1_Floor

7] 02.1_wal
7] 02.1_Door

T 021 Window

r_] 02.1_LANDSCAPE

T 024D
7] 02.1_MEP

1.1.2m 02.1_Electrical System

] 01_Electricity System

N

02_CCTV System
03_PABX System

04 _MATY System
05_Communication System
06_Fire Alarm System
07_Access Control System

08_Common Area Lighting

PEEFETEOEO

09_Conduit, Cable Tray and Wireway
m 02.1_Mechanical System
122 I“l 01_Air Conditioner System
7] 02_ventilation System
T7] 03 Vertical Transport, Lift
71 04_Piping and Duct
ﬁ 05_Grille and Damper

m 02.1_Sanitary System
1423 ™ 01 Cool Water System
r_—| 02_Wastewater Treatment

m 03_Swimming Pool

m 04 _Landscape, Pond Pool, Waterfall, Fountain

m 05_Drainage
ﬁ 06_Piping

r_] 02.1_Fire Protection System
1124 || 01_Fire Protection
[77] 02_Sprinkler Floor Plan
03_Fire Exist, Fire Barrier

04_Piping

2 7] 02.1 UnivRental

21— [ 021.AR
7] 02.1_LANDSCAPR

T 021D
) 02.1 MEP

211 7] 02.1 Flectrical System
m 02.1_Mechanical System
1 02.1_Sanitary System

[77] 02.1_Fire Protaction System
21141
|
|

"] 02.1_Office Area

7] 021 AR

7] 02.1_LANDSCAPR

7 021D

02.1_ MEP

771 02.1 Flectrical System

m 02.1_Mechanical System
m 02.1_Sanitary System

[77] 02.1_Fire Protaction System

[ 01 Typical
(] 02_Penthouse
(| 03_Zone xx

Figure H2.2.2 Manual Folder Structure
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Table H2.2.2 Manual Folder Structure

Criteria

Naming

Description

Description

1 Common Areal/ Facility

02.1_Common Area Protocol Types of common areas/facilities
1.1 Discipline Protocol
02.1_AR
02.1_LANDSCAPE
02.1_ID
02.1_MEP
1.1.1 AR Sub-discipline Protocol
02.1_Ceiling
02.1_Floor
02.1_Wall
02.1_Door
02.1_Window
1.1.2 MEP System Protocol
02.1_Electrical system
02.1_Mechanical System
02.1_Sanitary System
02.1_Fire Protection
system
1.1.2.1 Electrical System Protocol

01_Electricity System

Electrical power distribution’s equipment/
fixtures

- RMU

- Transformer

- Generator

- Busduct

- Outlet/ Plug

- DB
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Criteria

Naming Remark

Description

Description

02_CCTV System

03_PABX System
04_MATV System
05_Communication System

06_Fire Alarm System

07_Access Control

System
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Panel Board e.g. Load Center,
Auto Transfer System, Manual
Transfer System, etc.

Others

CCTV system’s equipment/ fixtures

CCTV camera

Digital Video Recorder

Monitor

System Control Panel e.g.
Workstation Computer, Graphic

Annunciator, UPS, etc.

Private Automatic Branch Exchange

Master Antenna Television

Networks

Fire alarm equipment/ fixtures

Smoke Detector

Heat Detector

Pull Manual Station

Bell/ Horn Alarm

Panel Board e.g. Workstation
Computer, Graphic Annunciator,

Control Panel, etc.

Access control's equipment/ fixtures

Card Reader
Exist Button
Magnet Door Lock
Gate Barrier

Control Panel



Criteria Description

Naming Remark Description
08_Common Area Common area lighting fixtures
Lighting - Lighting

- Switch

- System Control Panel e.g.
Workstation Computer, Relay

Control Panel, etc.

09_Conduit, Cable Tray, Wireway Conduits and wireways, excluding

busducts

1.1.2.2 Mechanical System Protocol

01_Air Conditioner System A/C equipment/ fixtures
- Air Terminal e.g. AHU, FCU, Air
Split Type
- CDhu

- Control Panel

02_Ventilation System Ventilation equipment/ fixtures
- Fan e.g. Exhaust, Fresh Air,
Make-ip, etc.

- Control Panel

03_Vertical Transport, Lift Vertical transport equipment/machine
- Lift e, g, Fire Man Lift, Passenger
Lift, Glass Lift
- Escalator

- Control Panel
04_Piping and Duct Pipe, Duct, Flexduct)

05_Grille and Damper

1.1.2.3 Sanitary System Protocol

01_Cool Water System Cold water system’s equipment/fixtures
- Pump e.g. Transfer Pump,
Booster Pump, Pressure Pump,

Sump Pump, Drainage Pump
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Criteria Description

Naming Remark Description

- Control Panel

02_Wastewater Treatment Wastewater treatment equipment/fixtures
- Tank e.g. Septic Tank, Grease
Trap Tank, Equalizer Tank,
Aeration Tank, Sludge Tank,
Sludge Return, Effluent Tank, etc.

- Control Panel

03_Swimming Pool Swimming pool system’s equipment/
fixtures
- Pump e.g. Pool Pump, Spa
Pump, Noise Pump, etc.
- Tank e.qg. Filter Tank, Surge Tank,
etc.
- Electrolysis

- Control Panel

04_Landscape, Pond Landscape’s water feature
Pool, Waterfall, Fountain - Pump e.g. Circular Pump,
Fountain Pump, etc.

- Control Panel

05_Drainage Drainage fixtures

06_Piping Sanitary pipes

1.1.2.4 Fire Protection Protocol  nauaUnIaiwananuszuuaanlwina
System

01_Fire Protection Fire protection system’s equipment

- Pump e.g. Engie Firepump,
Jockey Pump, etc

- FHC

- Pressurized Fan

- Control Panel
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Criteria Description

Naming Remark Description
- others
02_Sprinkler Floor Plan Fire protection’s sprinkler
- Sprinkler
- Valve
03_Fire Exist, Fire Barrier
04_Piping Fire protection system’s pipes

2 Residential/ Rental Unit and Office

<Area Function> Project
Example Based
02.2 Residential Unit

02.3 Rental Unit

2.1 Discipline Protocol
02.1_AR
02.1_LANDSCAPE
02.1_ID

02.1_MEP

03.4_Site Construction

2.1.1 MEP System Protocol

02.1_Electrical system
02.1_Mechanical System
02.1_Sanitary System
02.1_Fire Protection

system

2.1.1.1 Zone (if necessary) Project Construction areas/zones

Based

<Zone Name>
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Criteria Description

Naming Remark Description

Example
Typical
Penthouse

Zone A

H2.3: Deliverable Package Management

Deliverable Package shall be submitted at the end of the As-built stage consists of;

1.

3D Model: As-built Revit and Navisworks Models which are approved follow up the actual
construction.

2D Drawing: As-built CAD and PDF drawing followed up the actual construction.

Manual: Manual documents collected as Hard-copied are required to be scanned into Soft-copy
and gathered in provided Folder.

Site Photos: Actual construction photos such as piping taken as an As-built inspection tool. The
Photos are allocated by room and functional usage e.g. unit room and corridor.

Warranty: Warranty documents, which ensure quality assurance from warrantor, are required to

be scanned into Soft-copy and gathered in provided Folder.

This information shall be submitted in the following folder structure.
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Q_'_U Project Files Folder

| 07_Asset Information Deliverables

Asset Information Index
FM Inventory List

E Projectxx_N20_Commercial_P2.nwd

@ Projectxx_N20_Residential_Typical 07-26.nwd

—_—

| 01_As-built Model and Drawing
"] 01.1_3D Model

"] 01.1_Revit

"] 01.1_Navisworks

| 01.2_2D Drawing

T o012.sT
[ 01.2_LANDSACPE
T 012 AR
M 01.2_1D

=

| 01.2_ MEP

P

| 02 _Manual

Material List (Approved)

| 02.1_Common Area

| 02.1_AR

P

.| 02.1_LANDSCAPE
T 024D

"] 021 MEP

.H—-| 02.1_Residential/ Retail Unit
7] 024_AR
"] 02.1_LANDSCAPE
T 021D
T 021_MEP

Asset model (NWD) and FM
inventory format are stored
under the folder 07 Asset
Information Deliverable directly
to allow access to asset
information in Asset information

Index

Figure 4.2.3. Asset Information Deliverables Folder Structure
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Table H4.2.3 Asset Information Deliverables Folder Structure

Folder Name Sub-Folder Sub-Folder Description Responsible

Party

07_Asset Information Deliverables

01_As-built Model and Drawing As-built models and drawings Contractors
01.1_3D Model 01_Revit As-built Revit models
02_Navisworks As-built Navisworks models
01.2_2D Drawing As-built drawings
01.2_ST
01.2_AR

01.2_LANSCAPE
01.2_ID

01.2_MEP

02_Manual Manual and Specification Contractors

02.1_Zone
02.1_AR
02.1_LANDSCAPE
02.1_ID

02.1_MEP

03_Photo Recorded site photos Contractors

03.1_QC1 Above Ceiling

03.1_Common

Areas

03.1_Unit Rooms

03.2_QC2 Wet Work (Pre-plastering)
01_Common Areas

02_Unit Rooms
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Folder Name Sub-Folder Sub-Folder Description

Responsible

Party

07_Asset Information Deliverables

03.3_QC3 End Product
01_Common Areas

02_Unit Rooms

03.4_Construction Progress
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The integration of asset information deliverables is necessary to the overall success of BIM utilization. It is
important to contribute an asset information exchange system, which significantly improves efficiency and

saves the facility manager time and resources.

The Asset information exchange system consists of three types of information;
* BIM Models are Navisworks As-built models with preset viewpoints and label links of asset information
index.
- Asset Information Index is an index providing accesses to non-BIM deliverables, i.e., various asset
documents.
- Asset Documents are additional asset document or databases include As-built drawings, manual, and

site photo.
The Asset Information Index, a vital tool synchronizing BIM to non-BIM deliverables (figure H2.3), can be

downloaded from Appendix Q6.2: FM Revit Template.
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SECTION

Project Closed-out
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Section I: Project Closed-Out

I1: Project Lessons Learned

In order to achieve DTGO Organizational Information Requirement (OIR), Improving governance processes to
enhance effectively manage information, the project manager shall capture lessons learned throughout the

entire project life cycle with record them in a suitable knowledge store.

In accordance with the PDCA model (Plan-Do-Act-Check), the four-stage method that enables project’s

owner to continually improve people and processes and prevent recurring mistakes for future projects.

11.1: Project Top 5 Issues
Each particular project encounters different working conditions and obstacles, which possibly indicate to
various numbers of issues regarding individual project execution. The diversity of project-based data helps to

broaden organizational database.

The more amount of case studies, the more chances to interpret and work out lessen learned as well as

develop appropriate strategies to optimize BIM utilization.

Therefore, BIM consultant takes responsible for identifying top 5 issues detected each operation phase,
design phase and construction phase. The top 5 issues are not account for DTGO Top 20 Issues identified in

BEP Section G2.6 Clash Report.

12: Evaluation and Impact Assessment

Evaluation is a part of results-based project BIM management, which assesses how well planning and
managing for future outputs into outcomes.

The aim is to determine the relevance and level of achievement of project goals and objectives, development
effectiveness, efficiency, impact and sustainability. Evaluations also feed lessons learned into the decision-

making process of the project stakeholders.
Impact assessments determine the effectiveness of a project activities and judge the significant of changes
contributing to longer-term impact by those activities. The Impact should be seen as the contribution of the

intervention to the overall goal.

The Evaluation and Impact Assessment Template can be downloaded from Appendix Q7.1: Evaluation and

Impact Assessment.
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12.1: Project Return on Investment (ROI)
ROI (Return on Investment) is a performance measure used to evaluate the efficiency of an investment in

BIM implementation, in order to assess the value of BIM to the organization, DTGO.

ROI value reflects the cost that is anticipated wasting on construction activities to meet the requirement
according to quality and safety standard. ROI value is considered as cost representing amount of money and

time to deliver the project according to BEP Section G2.7: Return on Investment.

BIM consultant is assigned for delivering ROI report to project owner when the project closes out.
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Appendices and Attachment
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Section Q: Appendices and Attachment

No. Title File Location on BIM 360 DOCs File Type
Q1 Project Standard

Q1.1 DTGO OIR Template 00_Project Standard > 03_Templates

Q1.2  Information Management
00_Project Standard > 03_Templates
Responsibility Matrix

Q1.3  BIM Handbook 00_Project Standard > 02_Handbook .pdf

Q1.4  Asset Information Deliverable 00_Project Standard > 03_Template .zip

Q2 BIM Project Process

Q2.1 BIM Master Workflow 00_Project Standard > 01_BEP

Q3 Model Management

Q3.1 Model Management Report 00_Project Standard > 01_BEP

Q3.2  Workset Management 00_Project Standard > 01_BEP

Q3.3 DTGO Model LOD-LOI 00_Project Standard > 01_BEP

Q4 Quality Control

Q4.1 BQC 4 Checklist 00_Project Standard > 06_Quality Control Checklist
Q4.2 BQC 5 Checklist 00_Project Standard > 06_Quality Control Checklist
Q4.3 BQC 6 Checklist 00_Project Standard > 06_Quality Control Checklist

Q5 Clash Detection

Q5.1 Color Appearance 00_Project Standard > 03_Templates
Q5.2 Clash Search Sets 00_Project Standard > 03_Templates
Q5.3 Clash Tests 00_Project Standard > 03_Templates
Q5.4  Clash Report 00_Project Standard > 03_Templates
Q5.5 ROI Report 00_Project Standard > 03_Templates
Q6 Asset Information Management

Q6.1 FM Inventory Format 00_Project Standard > 03_Templates
Q6.2 FM Revit Template 00_Project Standard > 03_Templates

Q7 Project Closed-out

Q7.1 Evaluation and Impact
00_Project Standard > 03_Templates
Assessment
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