M1

Advanced
Construction
Information
Development Ltd.

BIM MEP Model Audit



‘ Good Industry Practice

Current Industry Workflow  vs BIM workflow

Client <«——>» Architect Client Architect

/ \

Contractor Engineer

\ /

Building Building
Manufacturer services services

Consultant Consultant

- Cross communication channels - Centralised model and information

- Different versions sent to different teams - Live updates

- Duplicate designs - Parametric data to aid future phases
- Duplicate and overlapping data creating - Better coordination and collaboration

confusion across consultants - Shared risk




‘ MEP Checklist
- Model Segregation

Independent models for each discipline Combined disciplines models for each floor
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‘ MEP Checklist

- File Naming

[Discipline]:
[ACO [ - | AcouslicEngineering




‘ MEP Checklist

- View Preparation

Floor Plan
Floor Plan: ISD_PLAN_DR_Checking
Floor Plan: ISD_PLAN_DR_Checking (Roof)

: ISD_PLAN_DR_Construction
ISD_PLAN_EL/ELV_Checking
ISD_PLAN_EL/ELV S
ISD_PLAN_EL_Checking
ISD_PLAN_ELV_Checking
ISD_PLAN_FS_Check
ISD_PLAN_FS
ISD_PLAN hecking
ISD_PLAN_MVAC_Checking
ISD_PLAN_MVAC_Checking (Part Plan for Working
ISD_PLAN_MVAC_Checking AirGrill

Floor Plan: ISD_PLAN_MVAC_Checking Fan coil Copy 1
Floor Plan: ISD_PLAN_MVAC_Checking Linus
Floor Plan: ISD_PLAN_MVAC_Checking Part Plan

Floor Plan: ISD_PLAN_MVAC_Checking pipe

ecking

PO to

Floor Plan: ISD_PLAN_MVAC_Construction

Floor Plan: ISD_PLAN_MVAC_Constructiont

Floor Plan: ISD_PLAN_PL/DR_Checking

Floor Plan: ISD_PLAN_PL/DR_Gnd 2-G Pipe Duct Checking

Floor Plan: ISD_PLAN_PL_Checking




‘ MEP Checklist

- View Template

View Templates

View templates Vieve properties

Discipline fiter: Number of views with this template assigned: 0
<all>

|View Scale 1:

View type filter:
|

<all> “[‘..;pla.r Model Normal

| Detail Level ‘Fine

{Parts Visibility ‘Show Both

|V/G Overrides Model | Edit...
es Annotati | Edit...

Names:

Coordination

ubmission s Import Edit...
Edit...

Norksets Edit...

|V/G Overrides RVT Links Edit...
|Model Display Edit...
Shadows Edit...
‘iSket:h:, Lines Edit...
Lighting Edit...
Photographic Exposure Edit...

9
G
hecking |V/G Ove es Analytica Edit...
G
G
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‘ MEP Checklist
- View Set

Rename, ..

Delate

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT I IEI: I




MEP Checklist

- Families
- System Family

- System Type
Pipe
Duct
Cable Tray

- Type
Pipe
Duct

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT I IEI: I :ﬂ___(;




‘ MEP Checklist

Project Browser - PWH-WSP-MEP-MDL-0000-1PB-ALL

Air Termir

Cable Tray Fitting

Cabie Trays
s Cable Tray v

Cable Tra

Horizontal Bend
rtical Inside Bend
Vertical Outside Bend

Tee

Transition

Value

CableTrayFittings_HerizontalBend: GEN
CableTrayFitting linsideBend
CableTrayFitting: 10 utsideBend:
CableTrayFittings_HorizontalTee: GEN
ableTray

CableTray

CableTrayFittings_Union: GEN

Filled

DVANCED CONSTRUCTION
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‘ MEP Checklist

YEPE Imag)c
Abbreviation
Type Co

URL i System Family: Piping System
BDR-PWP Duplbcate...

Rename. ..

-.F urm F.jl-.il:l. W

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT




‘ MEP Checklist

STANDARD APPROACH OF MODELLING (SAM)

Create Piping System

DM-P 02 -
plpe Rename Piping Systems according to

Piping System (System Classification)
Table

Discipline Plumbing and Water Services

Air Conditioning and Mechanical Ventilation
Fire Services and Pump " o Select All instance Set Rise/ Drop Sybmol

Utility Services
g |Rise / Drop
Drainage and Sewage Services nte Two Line Drop Symbol

Two Line

| Depend on the function and system of the pipework Profies

Kingle Lin

Fam"y | Sysxem Fam!{y In Project Browser » Piping pingla Uing K

Category Piping System System. n : e ?:a.;n:”\’b:
[ . Duplicate suitable Pipe system to
Workset ; Extemal Envelop — for External Pipework create a new Piping System.

Establish Type Properties (Fluid =
Types, Calculations, Abbreviation,

Rise/Drop Symbol).

Establish your own abbreviations for Piping
System by Abbreviation for Drawing Production
(After all systems have been modelled and before
= . ) producing drawing)

| Short form | Description ‘ S — %

Functional Type | FRWP | Fresh Water Pipe
(System) | FLWP | Flushing Water Pipe

Naming Convention (Functional_Type)-HAB

Different sub-category piping system contain unique settings

HWP | Hot Water Pipe in Revit. Duplicate and edit suitable Pipe system (Sub-

| RwP Irigation Water Pipe Category) according to Piping System (Sub-Category) Table.

RWP Rain Water Pipe

M) Modelling

In Revit, Pipe, Piping System and Pipe Type are defined as System Families, while Pipe Fittings and Pipe

Piping System (Sub-Cateqory) Table

1 | ilies.
Acoessaries are Loadatle Familes | Sub-category | Functional type (System) | Functional Type (short form)

Most of the parameters and functions for system family cannot be edited or modified by users, except by below

Domestic Cold Water ‘ Fresh Water Pipe FRWP

Snge: | Sanitary | Flushing Water Pipe FLWP
Before starting the plumbing project, Piping System and Pipe Type should be well established. Domestic Hot Water ‘ Hot Water Pipe | HWP

Piping System indicates the function of the complete pipework. \ Other | Irrigation Water Pipe IRWP

Pipe Type indicates the matenal of the pipe. Other ‘ Rain Water Pipe | RwP

\




‘ MEP Checklist

Assembly Code

Type Mark

Cost

MC Mational Code
MC Product Variable 1
MC Product Vanable 2
MC Product Vanable 3
M Vanable 4

AT Dirmrdas :

Project Browser - PWH-W5P-MEP-MDL-0000-IPB-ALL

Mechanical Equiprent
Murse Call Devices
Pattem

Pipe Accessories

Pipe Fittings

Pipe Insulations

Pipes

Pipes_GenencPipe
Piping Systems
Piping System
BDR-FRWP
BDR-PSWP
BDR-PWP
BDR-RWP
BDR-5WP
BDR-VP
BDR-WP
BFS-ARA
BFS-FSR

Family: System Family: Pipe Types

Type: Bipes_GanericPips

Type Parameters

Pararmeter

Dupbcate...

Rename. ..

=~

Segments and Fittings

Routing Preferences
Identity Data
Type Image
Keynote

Maode
Manufacturer
Type Comments
LURL
Description
Assembly Code
Type Mark

Cost

MC Product Variable 1
MC Product Variable 2
MC Product Variable 3
MC Product Variable 4

MC National Code

]

DVANCED

Routing Preferences

Pipe Type: Pipes_GenericPipe

Segments and Sizes...

Load Family...

Content

|M|r.'5|:-':| Max, S5ize |~

Pipe Segment

Genenc - Generic

Elbbaree

Preferred Junction

Cross
Transition

Unign

ONSTRUCTION INFORMATION DEVELOPMENT

Type

6.000 mirm { 2000,000 mm

PipeFittings_ElbowGeneric: Stan LAll
All

PipeFittings_TeeGeneric: Standar All

PipeFittings_CrossGeneric: Stand All

PipeFittings_TransitionGenenc: 5 All

rnci3d |




‘ MEP Checklist

URL I Routing Preferences
Description I TRUNKING

blv [ Family: System Family: Rectangular Duct - Duct Type: Duct_ElectricalTrunking

Assembly Code iPr_65 70 11_18 -~ :
Tume Mark Type: Duct_BlectricalTrunking Duphcate. .. Duct Size... Load Family...

Cost

Rename,.. -
MC Connection Size 1 Content

MC Connection Size 2 i Type Parameters Flbow

MC Material Code

Parameter DuctFrttings_ElectricalTrunkingSquareElbow: Electrical

M'- '-.|.1+ a-u-\-qu'--\-'lc i 11 18 n Frﬂerredhmq:ﬁonﬁrpe
: Roughness L
Fitti Junction
Duct Accessones Routing Preferences DuctFittings_ElectricalTrunkingSquareTee Electrical
Duct Fittings Cross
Identity Data
Duct Insulations Mone
Type Image
Duct Linings
_ Keynote Transition
Duct Systems
Ducts
4] Owal Duct

Project Browser - PWH-W35P-MEP-MDL-0000-IPB-ALL

Maode DuctFittings_ElectricalTrunking5quareConcentric Taper: El

Manufacturer n'a Multi-shape Transition Rectangular to Round
Type Comments TRUMKING Meone
URL Multi-shape Transition Rectangular to Oval

. . Description TRUMNKING :
Duct_ElectricalTrunking - - Mone

- Rectangular Duct
Duct_ElectricalBusbar

P e . N 1 " . . P (T =
_.tht_Fic..tzl gularDAW1 44 RadiusBendSliploint Assembly Code Br 6570 11 18
tound Duct

Duct_Round[AW144PressedRadiusBendSliploint Coet “
MC Connection Size 1

=}

Duct_RoundDW144SegmentedBendSliploint
Electncal Equipment - P
Flec FHIF:‘LIFI = MC Connection Size 2
S lecEneal Frures MC Material Code

Fire Alarm Devices
Flex Ducts
Flex Pipes

Floors

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT I EI: I




MEP Checklist

- Discipline Color Legend
- Filter
- Line Pattern

- System Color Legend

< & & &K KR R R R

ELISD

B10TRK_EL_FCL

=
v
v/
C
v
v
=
]
v
v

ELVISD

R EEEEE EE

rnci3d |



7 Model Audit Checklist
7.3 Standard Check

7.3.6 View and Sheet Set up

« EMSD has published BIM-AM Standards and Guidelines on 2017.
« There is a list of indication on MEP system color legend.

Building Information Modelling for
Asset Management (BIM-AM)
Standards and Guidelines

Version 2.0

2019

HBTES
EMSD

rnci3d |




‘ MEP Checklist

- Drawing Reference

T PLAN FOR EIGHTH F
WJOUT PLAN FOR DOR able p 417 F Cable Containment
TING Lk FLAN
FOWER LAYOUT PLAN

OR EIGHTH FLO
OWER LAYOUT FLAN FOR ETITCHEN EQ1
LE CONTATRMERT LAYOWT PLAN FOE ETGHTH F.
EM LAYOUT FLAK FOE ELGH
LA PLAN FOE SEVENTH FLI
WATIC FIEE DETECTION & FIEE ALAEM SYSTEM LAYOUT FLAW FOR ETGHTH FLOOE
LATOUT FLAN FOR EIGHTH FLOOE

rnci3d |




‘ MEP Checklist

- CAD Import Standard
- “Link CAD” or “Import CAD" ?
- Workset
- CAD Template

IS HVCE-ImponCAD-ElevationTemplate
S HVCE-ImportCAD-Template Ceiling

‘} HVCE-ImportCAD-Template

S+ {VCE-ImportCAD-Template LB

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT I IEI: I




MEP Discipline Links

=
—
=
m
o
nl.“.
=

&
=

1t Plans

MEP Checklist
- Drawing Preparation

"
LV




‘ MEP Checklist
- Drawing Preparation - CSD

032 - B/F PLAN
[i% Floor Plan: CSD_BF_PLAMN_E!

i Structural Plan: RF Bean

Model Categores  Annotation Cat & 2 C Fiters
: 90 1o Model Cate ota Categ ; by tic tegories  Imported Categories  Flters

Halftone Undeslay Half Undes!
alftone Underlay

 Linked View

Model Cate Annotation Categories  Analy Model Categories  Import Cateqories  Desig ns  Worksets

Linked vi

Model Categories  Annotation Categories  Analytical Model Categories  Import Categories

-HL




MEP Checklist
- Drawing Preparation - CBWD

Slab Opening & Beam Opening

& SP7_HH W _HVCE STR.nvt

RVT Link Display Settings

Medel Categones

(1B hox

Linked view:

Anmotaton Categones  Analytical Mo Bgonies

() By inke

Structural Plan: C30 8/F LAYOUT PLAN WEST-LL

CB1046 - 8/F PLAN (WALL OPENING)

Flear Plan: CBY

Model Categories

(_)By host view

Linked wiew:

=

Annotation Categories  Analytical Model Categories

! By linked view () Custom

Structural Flan: CSD 8/F LAYOUT PLAN WEST - HL

mked View

Impart Cat

By Linked View

Import Categories

Worksets

-0 SP7_HH W_HVCE_STR.nvt

RVT Link Display Settings

Model Catego

Annotation Cate

(®) By linked view

Structural Plan:

rncid
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MEP Checklist

- Drawing Preparation

As Revit cannot recognize the finishing floor level (FFL), therefore, all MEP routing should be modelled based on
the Datum (0 mPD) level as Reference Level.

Preparing for Combined Builder’s Work Drawing (CBWD), opening families should be modelled basked on the
Datum (0 mPD) level.

» Absolute level can be retrieved for construction.

Center

Middle

|
/- SECTION 41

y — - -
“__/ MEP-SP07-HVCE-CB1046




MEP Checklist

Are the review warning in the project under 507

2110

Autodesk Revit 2018

Warnings
Ref Plane is gightly off axis and may cause inaccuracies
The flex duct length of .. exceeds the maxamum specified length of
No Loss Defined
k is not possible to calculate the flow since all the components in this system
have the flow configuration set to Preset or
required to have the corfiguration set to Calculated
t i3 not possible to calculate the flow since the flow drection mismatch
Please check flow dire on al equipment in this system
3 not possible tc » | since there 18 nine egupment the
corfigured as end of ine. Please check equipment in this system and make
sure that the equpment connectors used Inline have a gioba system
lass? n and a calculated flow configuration. Global equipment conn
used nine should always be linked to each other

are not connected in a single physical network due to one or
"a

To highlight an element in the graphics window, select it in this tree.

Most standard view commands work without exiting this dialog.

DVANCED CONSTRUCTION

NFORMATION

EVELOPMENT
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THANK YOU !



‘ 1. BIM Modelling Standard

Building Information
Modelling (BIM) Guide
for Facilities Upkeep

(Version 1.0)
Objective

The primary purpose of this Guide is to provide a

common reference on the adoption of BIM in

As-built Modelling for Facilities Upkeep in building

projects including  capital works  projects,

Property Services Branch entrustment works, subvented capital works

Architectural Services Degartment projects and works that are undertaken by private

parties with project estimates more than $30 million

and will be handed back to ArchSD for maintenance

according to Development Bureau Technical Circular
{Works) No. 7/2017 or the latest version.

Disclaimer

tural Services Department endeavours to

y of the contents in this Guide, no

ied warranty is given on the accuracy of any

of its contents and there are no representations, either

expressed or implied, as to the sui f the said

information and data for any particular pur It is

hereby stated expressh t the department does not

approve, recommend, endorse or certify the use of any of

the information and technologies contained in or in
connection with this Guide.

Users are responsible for making their own assessments and
judgement of all information contained in or in ¢

with this Guide and are advised to seek

verification as 10 its accuracy, cufrency of com

The department accepts no liability for any use of the
information and data or reliance placed on it. The
department does not accept any responsibilities for any
special, indirect or consequential or damages
whatsoever arising out of or in connection with the use of

this Guide.

The Architectural Services Department reserves the th( to
omit, edit or update the Guide at any time in its absolute
discretion without any prior notice.

Building Information Modelling for
Asset Management (BIM-AM)
Standards and Guidelines

Version 2.0

2019

BETES
EMSD

EMSD for BIM - AM

Building Information Modelling (BIM)
Standards Manual
for

Development and Construction Division
of
Hong Kong Housing Authority

£3

(Version 1.0)
November 2009

Prepared by Business Information Technology Unit
Development & Construction Division
Housing Department

CHong Kong Housin,
The Government of the Hong Kong Special Admimstrative Region

BIM Standards Manual for Development
and Construction Division of HKHA

rnci3d |

ASD BIM Guide for Facilities Upkeep S B




6. Model Audit Procedure

At the beginning of the project, check the model have to be checked ... the following are the items that we need to
concern... *We need to check the model at least twice to make sure the model is comply with standard.

Families Naming follow

Project information loaded, FLIP guideline

Project organization, file size

Gridline, Reference level
setting up, share coordinate

Setting of drawing
Model Audit production

Checking

Wall joint Connection,

slab, beam connection See whether the model

can meet the requirement
of LOD or not

DVANCED CONSTRUCTION INFORMATION® DEVELOPMENT = N




5. Model Audit Procedure

5.4 Navisworks checking

Navisworks is a tool for checking the model. The “Clash Detection” function in Naviswork can assist user to implement interference
check. Not only interference check, BIM Manager and BIM Discipline can also override the color of model to implement visual check.
For example, we can override ARC model is blue in color and STR model in yellow is color, using the “Enable Section” to cut the
section of model. It is easier for them to discover the problem that no related to clash.

Example of interference check

Visual Check
DVANCED CONSTRUCTION INFORMATION DEVELOPMENT nEI: I @




5. Model Audit Procedure

5.5 Clash Detection, Prioritization, Visualization and Elimination

Clash detection in Naviswork can only implement detection and reporting. It is suggested to use C-DRIVE (Programming by
A.C.I.D) to implement Clash Detection. For C-DRIVE, C means clash, D means Detection, R means Reporting, | means
Prloritization, V means Visualization and E means Elimination.

PO Mo B3 -4t PISO-P- 170337 04-12-2010

Cross Discipline Clash Detection Reporting by Naviswork Prioritization by using scoring

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT I IE': I




5. Model Audit Procedure

5.5 Clash Detection, Prioritization, Visualization and Elimination

Clash Marker generated in BIM Model which contained the information of location of clash, clash number, clash with higher score
(Major clash). User can visual check the clash on floor plan, part plan, 3D model in sheet. The schedule can show the information of
clash marker. For elimination, discipline coordinator can changed the color of clash marker from red (New clash) to green (Resolved
clash).

Visualization Elimination
DVANCED CONSTRUCTION INFORMATION DEVELOPMENT n EI: I .':"i“;




‘ 6. System Audit

Five checking should be performed by each discipline before issue:
6.1 Fundamental Checking

Checks

Visual check

Interference check, Clash
detection

Standards check

Model data check

Model Audit

Definition

Ensure there are no unintended model
components and the design intent has
been followed.

Detect problems in the model where two
building components are clashing including
soft and hard.

Ensure that the project BIM standards
have been followed (e.g. fonts,
dimensions, line styles, levels, file and
object naming, classification, room
numbering.

Process used to ensure that the project
data set has no undefined, incorrectly
defined or duplicated elements and the
reporting process on  non-compliant
elements and corrective action plans.

See Appendix F “BIM Model Audit
Checklist”

Responsible

Discipline BIM Coordinator

Discipline BIM Coordinator

Discipline BIM Coordinator

Discipline BIM Coordinator

BIM Manager

Software

Revit /
Naviswork/
Fuzor/ A360

Revit /
Naviswork/
Fuzor

Revit

Revit /
Naviswork/
Fuzor

Frequency

Weekly or before WIP
exchange and end of each
workstage

Weekly or before WIP
exchange and end of each
workstage

Weekly or before WIP
exchange and end of each
workstage

Weekly or before WIP
exchange and end of each
workstage

Bi-weekly

DVANCED CONSTRUCTION INFORMATION
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7. Model Audit Checklist
7.1 Visual Check

Visual check the model to ensure that there are no unintended model components and the design intent has been
followed. For example, structural column clashes with escalator, this is obvious to discover when BIM Manager and
discipline coordinator visual check the model. It is suggested that to visual check the model by using Autodesk
Nawsworks Manage and Fuzor

wn\!"\*‘\




‘ 7 Model Audit Checklist

7.2 Interference Check
Interference Check is used to detect problems in the model where two building components are clashing including soft and hard.
For interference check, clash detection will be run with using Autodesk Navisworks Manage software throughout with a
concentration on resolving clashes prior to submission of the models.

st Detect

Cross Discipline Clash Detection in Navisworks

Clash result in Navisworks

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT I IEI: I




7 Model Audit Checklist
7.4 Data/ Information integrity Check

Describe the QC validation process used to ensure that the Project Facility Data set has no undefined, incorrectly defined or
duplicated elements and the reporting process on noncompliant elements and corrective action plans .

«Data/ Information integrity check define some optional item shal r————Ual for Facilities Up keeping.
Modelling (BIM) Guide

for Facilities Upkeep
esior i8] Building Information Modelling for

«Clients’ BIM Standard/ Requirements o SoosFHlhogeer IR
*Government BIM Standards ”

BIM MODELLING
MANUAL

First Edition, Dec 2017

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT




‘ 8. Drawing Production Capability and Standard

8.1 Statutory Compliance
1.A combined model should be divided by different discipline

2. Drawing can be generated from BIM model. Drawing Generation from 3D model is mandatory.

Design Presentation
Architectural Design
Structural Design
MEP Design
Landscape Design
Civil Design...

BIM Uses

Statutory Submission -

General Building Plan

Curtain Wall Submission,

Demolition Plan,

Site Formation Plan, Structural Submission,
Drainage Submission, Utility Submission...

Construction -

Tender Drawing, Construction Drawing,
Shop Drawings,

0- 0 Combined Services Drawings (CSD),

bEBTCH NS ol Combined Builder’s Work Drawings (CBWD),

As-built Drawings... o | e s ]




12. Update and Change Management

12.3 Record Comparison
In Design stage, we used CAD drawing to mark up when design changes.

In BIM workflow, we can use A360 to collaborate with each other and version control can help the parties to identify the model
version and its information.

In Construction stage, contractor and sub contractor used site sketch to do collaboration.

In BIM workflow, we can use BIM Collab and BIM Track to do collaboration that can control the version and review mark up.




