2 g

SURVEYORS
z

A& A

%
%

Measurement

ﬁ

L INNNENRANENRIEE | -__-__._iiu

R T L T . ' |

_Zr//f/ﬂﬁ?;—

/Z ...................

___:__ I

Ji

et

November 2023



PUBLISHER

Published by The Hong Kong Institute of Surveyors

Address: Room 1205, 12th Floor, Wing On Centre, 111 Connaught Road Central, Sheung Wan, Hong Kong
Telephone: (852) 2526 3679

Facsimile: (852) 2868 4612

E-mail: info@hkis.org.hk

Web Site:  www.hkis.org.hk

PRINTER

Printed in Hong Kong SAR, China
ISBN: 978-988-12282-6-0

COPYRIGHT

You may use this publication for your own purposes and distribute this publication partly or wholly in a different file format to
other persons, provided that you attribute this publication as having been generated by The Hong Kong Institute of Surveyors.
This publication can be downloaded free of charge from The Hong Kong Institute of Surveyors’ website.

DISCLAIMER

While every effort has been made to ensure the accuracy and quality of the information contained in this publication, The Hong
Kong Institute of Surveyors, its officers, office bearers, council members or industry partners take no responsibility for the use
of this publication, nor for any errors or omissions that it may contain.

FEEDBACK

As Building Information Modelling (BIM) and related digital technologies are developing rapidly, it is expected that the Quantity
Take-off practice may also undergo an evolutionary change. The Hong Kong Institute of Surveyors welcomes comments
and proposed changes to this publication and encourages readers to notify us of any apparent inaccuracies for further
improvements in the subsequent revision.




ACKNOWLEDGEMENT

The Quantity Surveying Division of The Hong Kong Institute of Surveyors would like to thank the following members of the
Digitalisation Sub-committee for their contributions to this publication:

Mr. CHOI Shing Lam, Sunny (Chairman)

Miss CHAN Ka Li, Lily

Mr. CHENG Seng Yip, Felix
Dr. HO Hok Keung, Paul
Mr. HUI Put

Mr. KUO Fung, Kelvin

Mr. LEUNG Man Kong, Ken
Mr. LI Xiao Xiang Mike

Mr. LO Kin Fat, Kenneth
Ms. OR Ching Sze, Sundy
Ms. SHUM Kai Sum, Katherine
Ms. SZETO Cynthia

Mr. TANG Ki Cheung

Mr. TSE Tung, Anthony

Mr. YAN Stanley

Ms. YEUNG Sau Fung, Ellie
Mr. YING Chung Sau, Rex
Ms. YU Mei Ping, Rachel




CONTENTS

Page
Part A - Introduction

Section 1 = GENEIral PriNCIPIES .....ooiiiiiiiiiii e e e 4
1.1 Background
1.2 Aim and approaches
1.3 Caveat

Part B - BIM Model Information Requirements for Quantity Take-off

SECHION 2 = EXCAVATION ....coiiiiiie e e 8
2.1 Site and foundation excavation
2.2 Excavation and lateral supports

SECHION 3 = FOUNAAIONS. ...ttt ettt e e e 17
3.1 Raft foundations

SECHION 4 — PiliNg .. oo e 19
4.1  Steel sheet piling
4.2 Bored piles
4.3 Steel H-piles
4.4  Rock-socketed steel H-piles
4.5  Mini-piles
4.6 Diaphragm walling

SeCtion 5 — RC SUDSIIUCTUIE ... e 38
5.1 Pile caps
5.2 Basement perimeter walls
5.3 Substructure columns
5.4 Substructure beams
5.5 Substructure slabs

SeCtion 6 — RC SUPEISIIUCTUIE ..........oiiiiiiiiii e e e e e e e e e e e e 49
6.1 Structural columns
6.2 Structural walls
6.3 Structural beams
6.4  Structural slabs
6.5 Staircases
6.6 Curbs
6.7 Lintels (normally this will not be modelled)
6.8 Mass concrete filling
6.9 Surface water channels
6.10 Non-structural walls

SECHION 7 — PreCast CONCIEIE . ..........i i 70
7.1 Fagade panels
7.2 Precast slabs
7.3 Precast staircases
7.4 Volumetric precast concrete units

BIM Measurement Information Requirements




SECTION 8 = IMASONIY ...ttt 78
8.1  Brickwork and blockwork

Section 9 - Structural Steelwork
9.1 Steel columns

9.2 Steel beams
9.3 Steel bracings
9.4 Connections to framed members
9.5 Metal profiled sheet decking
SeCtion 10 — WaterPrOOTing ........oiiiiiiiiiiiiiii et 91
10.1 Waterproofing
Section 11 - Curtain and Glass Walling, Cladding and COVEINGS ..................uuiiiiiiiiiiiiiiii e 98
11.1 Curtain walling
11.2 Glass walling
11.3 Wall cladding
11.4 Skylights
11.5 Glazed covered walkways
Section 12 - Windows, Louvres and Shop Fronts
12.1 Windows
12.2 Louvres
12.3 Shop fronts
Section 13 — Doors, Gates, Shutters and IrONMONGEIY..........ccooiiiiiiiiii e 117
13.1 Timber doors
13.2 Metal doors
13.3 Glazed doors
13.4 Gates
13.5 Rolling shutters
13.6 Ironmongery
SECHION 14 — PartitioNs ..o 133
14.1 Sliding and folding partitions
14.2 Toilet and shower cubicle partitions
Section 15 - Raised Access Floors
15.1 Raised access floors
Section 16 — Handrails, Balustrades, Ladders and Stairs...................cooiiiiiiiiiiii e 139
16.1 Handrails
16.2 Balustrades
16.3 Cat ladders
16.4 Stairs
16.5 Suspended walkways
Section 17 - Metalwork
17.1 Skirtings
17.2 Gratings and frames to floor channels
17.3 Step irons
17.4 Manhole covers and frames
17.5 Hinged covers and frames
17.6 Drying racks

BIM Measurement Information Requirements




SECHION 18 = JONNEIY ...ttt 163
18.1 Wood flooring
18.2 Wood false ceilings and bulkheads

Section 19 — Furniture, Fittings and Equipment..............o 168

19.1 Furniture
Section 20 — SUITACE FINISNES .........oiiiiiii e 170
20.1 Floor, Wall and Ceiling Finishes
20.2 Roof tile finishes
20.3 Tactile

SECHION 21 = PaINTING.....coiiiiiiiiii e 182
21.1 Painting

SECHION 22 — GlAZING. ..o i ii it e e a e e e e e e e e e 183
22.1 Mirrors

Section 23 — Drainage@ BeIOW GrOUNG ............uuiuuiiiiiieiie et e e e e e e e e e e 185

23.1 Manholes
23.2 Drain pipes
Section 24 - Water Supply Systems and Disposal SyStemMS.............oooiiiiiiiiiiiiiiiii 191
24.1 Sanitary fittings and ancillaries
24.2 Equipment
24.3 Water supply pipework
24.4 Above ground drains
24.5 Pipe fittings
24.6 Pipe accessories
Section 25 — MeChaniCal SYSTEMIS...........uiiiiiiii s 205
25.1 Ductwork
25.2 Duct fittings
25.3 Duct ancillaries
Section 26 — EIECHICAl SYSTEIMS ......iiiiiiiiiiiiit e 212
26.1 Cable trays
26.2 Tray fittings
26.3 Trunking
26.4 Trunking fittings

Part C - Essential Skills in Creating Schedules, Quantity Extraction and Generation from BIM Models

Section 27 - Schedules and Material Take-off Schedules
27.1 Create schedules
27.2 Create material take-off schedules
27.3 Functions of schedules / material take-off schedules
27.4 Add data information in the schedules
27.5 Generate schedule templates
27.6 Copy schedules
27.7 Export data information from Revit

Section 28 - Introduction to Dynamo
28.1 Dynamo in Revit
28.2 Extract model data to Excel
28.3 Calculate Data from Geometry

BIM Measurement Information Requirements




Part A - Introduction

SECTION 1 - GENERAL PRINCIPLES

1.1 BACKGROUND

Building Information Modelling (BIM) has been implemented in Hong Kong for several years. At the early stage of development,
BIM was only voluntarily adopted by some well-established developers, design consultants and contractors. Since 2019, cost
estimation has been specified by the Development Bureau as one of the mandatory BIM uses in government capital works
projects. According to CIC BIM Standards — General (Version 2.1 — 2021):

Cost Estimation / 5D modelling is a process in which BIM can be used for cost estimates throughout the life cycle of a

project.
(@) Quantity Take-off and cost estimating

In the design stage, the Information Models can generate more accurate quantities for project cost budgeting, project
cost control and cost evaluation on design options, etc. as far as practicable.

In the tender stage, the Information Models can be used for extracting quantities in the preparation of pricing documents
[and the Information Models shall form part of tender information to indicate the design intent layout and the material
quantities for the tenderers’ information].

(b) 5D modelling / cash flow forecasting

In the construction stage, the Information Models can be used for extracting quantities for project cost control, cost
evaluation on the variation of works, cash flow forecast, spending analysis, interim payment, etc. as far as practicable.
The 5D Model shall be adopted in the regular project progress meetings to indicate and compare the current cash flow
status with the baseline forecast to facilitate project management.

(Note: the term “information model” is defined under ISO 19650-1:2018.)

In fact, Quantity Take-off (QTO) is the first and foremost essential task for the preparation of pre-construction cost estimates,
cost plans, bills of quantities, quotations, schedule of quantities and rates, and bills of materials for ordering, programme
planning, progress payment valuation, post-contract cost estimating, re-measurement of provisional quantities and variations,
etc. With the advent of BIM, the traditional meaning of QTO, whereby the dimensions of work and materials are measured from
the drawings one by one and further calculated to give the quantities, should be updated to mean extraction and generation
of quantities from the BIM models for various cost management needs. Such needs are applicable to any person (not
just quantity surveyors) who is required to determine the quantities of work to be done (or already done) or materials to be
ordered, and the quantities so extracted or generated must suit the established practice of classification and itemisation for

cost management needs.

The quantity surveying discipline has been proactively exploring how to adopt BIM in quantity surveying practices throughout
the project life cycle. Projects utilising BIM models for QTO, cost estimating and other cost management functions are
growing. However, there are still many issues to be resolved to achieve a higher degree of collaboration with other disciplines.
While several BIM standards have been released in the industry, these standards and most of the BIM models being produced
in projects have not adequately prescribed or been modelled in such a way to enable extraction and generation of quantities
according to the established practice of classification and itemisation.
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The Digitalisation Sub-committee of the Quantity Surveying Division (QSD) of The Hong Kong Institute of Surveyors (HKIS),
therefore, took an initiative to prepare this publication listing the QTO information requirements on model elements / objects,
and QTO guidelines. It is anticipated that this publication will contribute not only to the best practice of BIM-based QTO, but
also facilitate the collaborative practice among stakeholders. For full automation of QTO, further standardisation or coding
system has to be explored.

The persons carrying out BIM-based QTO are called “quantity surveyors” in this publication, irrespective of their positions or
employment in their organizations.

1.2 AIM AND APPROACHES

BIM models of inadequate quality will impair using BIM information for cost management and procurement. Benefits from
efficient model-based cost advice or budget monitoring cannot be achieved.

This publication aims to give guidelines to be used by quantity surveyors to share and communicate with the designers
and modellers to ensure that the information provided in BIM models can enable the extraction and generation of quantities
according to the established practice of classification and itemisation in the pre- and post-contract stages.

The general principles are described in this Part A.

The naming of any specific software or brand name is for explaining the origin of the specific content and does not aim at
promoting any proprietary product.

Part B presents the common work and trade sections, and describes under each section:

1. Basic modelling approaches: this publication does not mandate the modelling approaches™; most of the models
included are taken from existing projects and the information for QTO is highlighted for illustration. Geometric modelling
relationships have been suggested such that the quantities directly generated from the model can represent the
quantities required for QTO with minimum adjustments. Schedulable parameters should be used as much as possible
such that the model is truly parametric to avoid the occurrence of a mismatch between the geometry and the input
parameter value.

To enable smooth workflow and effective data management across the built asset life cycle, standardisation of
naming and data format must be agreed upon among different parties. The solution for digitalised workflow is full
collaboration among different disciplines to explore the appropriate way.

In a BIM project, the full information required for tender pricing and construction should be given in the model, and
supplementary 2D drawings of construction details and specifications should be provided for study in conjunction (except
for the design or development to be further done by the contractors, fabricators and suppliers).

2. Information requirements for QTO: the essential information to be included in a specific model element / object /

specification / drawing / installation detail. The quantity surveyors are also reminded of what is generally not included in
a model element / object. Please also refer to point 4 below.
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3. QTO guidelines: brief guidelines on how to extract the relevant dimensions or quantities in compliance with the Fifth
Edition of the Hong Kong Standard Method of Measurement (HKSMM5) to compile schedules for measurement.

Note: The HKSMM5 has been drafted but not yet been released when this document “BIM Measurement Information
Requirements” is published; quantity surveyors should alert for any final revisions in the HKSMM5 to be launched
and make necessary adjustments in the BIM QTO based on this document.

Preambles to Part B:

a) All the information highlighted in red rectangular frames in the properties palette (on the left) of model objects has
to be provided for QTO;

b) Dimensions and locational levels of model objects, which are required as the minimum information for
construction purposes and thus for QTO, are not repeatedly mentioned again under information requirements for
QTG;

C) All the information required for the fields in the schedules illustrated in the QTO guidelines have to be provided for
QTO; and

d) However, the quantities of the modelled objects are subject to further positional, orientation or shape classifications
with adjectives like internal, external, deep, high, straight, curved, horizontal, vertical, sloping, battering, etc.,
which have not all been detailed in Part B, but should be reflected in the models or schedules as far as possible.

Some essential scheduling, quantity extraction and generation skills for QTO are described in Part C for the reference of
quantity surveyors.

1.3 CAVEAT

While BIM models can be built progressively (whether by the design consultants, contractors or their BIM consultants), the
modelling should be appropriate from the very beginning to avoid abortive work. Therefore, the requirements mentioned in this
publication should be observed at the very beginning.

Quantity surveyors should recognize that preliminary models received for cost estimating are mostly not completed yet.
Allowances should be made for work reasonably required for the final design but not yet modelled.

The BIM models should be modelled according to the standards, such as those published by the Construction Industry
Council (CIC), Housing Authority (HA) or Architectural Services Department (ArchSD), prescribed by the services agreements
or works contracts. The scope and fineness of BIM models as required at different project stages are usually defined in the
agreements or contracts in terms of the Level of Information Need (LOIN) as defined in the CIC BIM Standards — General
(Version 2.1 — 2021), which comprises three components: Level of Graphics (LOD-G), Level of Information (LOD-I), and
Documentation (DOC). LOD-G has four generic levels of graphical representation: LOD-G 100, LOD-G 200, LOD-G 300, and
LOD-G 400, and LOD-I has five levels, namely LOD-I 100, LOD-I 200, LOD-I 300, LOD-I 400 and LOD-I 500.
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Quantity surveyors should refer to the services agreements and works contracts and other relevant documents such
as the BIM Execution Plan (BEP) to understand what level of model details could be obtained at each stage of work. It
should be noted that notwithstanding the specified standards and LOIN, the fundamental principle is that the BIM models
should be adequate for the intended purposes at different points in time. If they are not, the designers and the modellers
should be informed of any errors or omissions, if found by the quantity surveyors, for supplement or corrections. For good
BIM implementation in a project, it is necessary to involve quantity surveyors from the outset to agree on the information
requirements for cost management purposes in different stages of work.

The Ideal BIM model should ultimately represent the work to be done or already done, sufficiently and accurately, with no

errors or omissions.

However, BIM models prepared by the design consultants or their BIM consultants may be intended for design authoring,
design review and drawing generation only and, if given to the tenderers / contractors, are intended to be for reference only
without any contractual implication. Care should be exercised when using such BIM models for preparing bills of quantities or
schedules of quantities and rates. This situation is not ideal for the implementation of BIM in construction projects. The HKIS
BIM Contract Conditions (First Edition, April 2020) has a provision to include “Design Model” as part of contract documents.
The Development Bureau (DEVB) Technical Circular (Works) No. 2/2021 and its updates dated 13 June 2023 mention that
it is the goal of DEVB to include BIM models as part of tender information and make them contractually binding, and Works
Departments shall work towards the goal.

On the other hand, BIM models prepared by the contractors or their BIM consultants may serve different purposes from
those prepared by the architects or engineers, and these models may contain fabrication details and as-built work which are
not a measurable item for payment according to the methods of measurement used for the bills of quantities or schedule of
quantities and rates. Care should be exercised when these BIM models are the only available models for QTO in the post-
contract stage of a project.

When BIM models are built according to the agreed approaches and LOIN, and the BIM models are reviewed by model
authors to remove errors or omissions, then quantity surveyors should be able to do BIM QTO by extracting information and
quantities for cost management, effectively from the BIM models. While it may not yet be ideal that the deliverables may be
generated from the click of a single button, the whole BIM QTO process will be benefited from the automated collection and
categorization of data, thus facilitating quantity surveyors to provide clients with more active cost advice against any design
changes in a project.

BIM Measurement Information Requirements
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Part B - BIM Model Information Requirements

forQuantity Take-off
SECTION 2 - EXCAVATION

2.1 SITE AND FOUNDATION EXCAVATION

(A) Model comparing existing and new toposurfaces:

Create two toposurfaces, one representing the profile of existing / commencing levels and another representing the

profile of excavated levels. Cut and fill volumes will be generated when the two toposurfaces are compared.

If no existing toposurface object is available, import drawings of existing toposurface for creating the existing

toposurface object in the model.

By using the building pad approach, quantities of excavation could be derived. Unless otherwise agreed with

modellers, quantity surveyors will carry out the building pad approach as illustrated in Section 2.1.3.

For site formation:

Figure 2.1.1 — Commencing levels

Froperties x
K

Topography (1) M

Mlaterials and Finishes 2
Matesial

Dirmengions. A

Idderitity Dta 2
Imege
Commants
Hame
Mark

Phasing R
Phite Created Phage 1
Phese Demolished Mene
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Figure 2.1.2 — Excavated levels

Figure 2.1.3 — Combined profile



—

(B) Model with building pad in existing toposurface:

Create a system family type for each type and thickness of building pads, and place the individual object in the design
location to the required boundary. If different levels of foundation are encountered, create separate building pads.

Foundation 2 5

—
|EZ1B.002 m#

TIETRA22 mt
[1oFos 418 m?

Foundation 1

1 fil

Topography : Surface

Methods on how to create toposurface and building pad:

1. Create toposurface

Create New Project.

Open Site Floor Plan.

BIM Measurement Information Requirements 9
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Import CAD “SiteTopo.dwg”, select “meter” for import units:

A oot LD I ¥ £

el € SR
: 3 BaaXNe

8

Click “Massing & Site” > “Toposurface”:

Crentes a toposurfsce based on 30 cantous data imporied in

LT

10
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Select the dwg, click “OK” > “Finish Surface”:

W
3

e | [ e

Open 3D view, turn to Top plan view.

Click “Graded Region” under Massing & Site tab:

N 4 DD\ o @
et eyt e ey S e )

Model Site | Medify Site.

Cx

Click “Create a new toposurface exactly like the existing one”:

Edit Graded Region
Select a toposurface to grade. How would you like to edit the
toposurface?

The euisting toposurface is demolished, and a matching toposurface is created in the
currant phass.

Edit the new toposurface to create the desired grade.

-3 Create a new toposurface exactly like the existing one

—> Create a new toposurface based on the perimeter points only
Internal toposurface area is smocthed.
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Click the toposurface > “Finish Surface”:

2. Create building pad

After having a toposurface, create the Building Pad by drawing the boundary line and clicking “Finish Surface”:

¥ Mamnghies
|

L 'I'M

i Offset the pad top level to 40000, when the required reduced level is 40300, with the difference of 300mm
— being the pad thickness. Blinding layer is not included for simplicity.
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Dhhierdanns x
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Commenms.

N
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a) Site formation and excavation requirements.

b)  Foundation layout and profile with levels and dimensions.

BIM Measurement Information Requirements 13



2.1.3 QUANTITY TAKE-OFF GUIDELINES

Create Topography Schedule:

MNew Schedule x
Frtes [ |
Category: Name:
i/ Strectural Internal Loads & | Topography Schedule |
fH- Stractural Loads
~ Swuctural Path Reinforce... Schedule bullding components
~— Stractural Rebar @
Structoral Rebar Couplers () Schedule keys
- Strectural Stffensrs key name
Structural Trosses |
—— Switch m
Fhase:
b
« I
o [ e || e |
B
Select “Family and Type”, “Cut”, “Fill”, and “Net cut/fill” fields:
Schedule Properties *®
Select available fislds from:
Fvailable fietds: Scheduled fields (in order:
Description LT Family and Type
Family Cut
HeGLID = Fill |
rrags frercuin ]
Keynote
Manufactuser
Mark
Model
Mame
Phase Demolished h
Frojected Area P
Surface Area
Type -
Type Comments w
> o M
[ansclucte elemerits in ks
[ ox || cwmest || wHap L
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For measurement of the volume of excavation, create a schedule with the following fields:

=Topography Schedule>
A B | C | D
Mark Cut Fill Nt cut/ill
Foundation 1 _3215 36 m* .4245? T9m 3921243 m*
Foundation 2 10395 42 m* 1161342 1218.00 m
Grand lotal: 2 1364076 " 5407121 4043043

The use of Building Pad for measuring quantities of excavation can be done in two ways:

Option 1: Model Building Pad to bottom level of pile cap to give total bulk excavation volume:

Option 2: Model Building Pad to required depths in 2 m depth stages according to HKSMM5:

Adjust for the following as necessary:
° Nil.

BIM Measurement Information Requirements
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2.2 EXCAVATION AND LATERAL SUPPORTS

Excavation and lateral support should be modelled in two major parts. One is supporting wall and the other is strutting

system.

For supporting wall, such as sheet piles, soldier piles, interlocking piles, etc., the modelling approaches and information
required should refer to “Section 4.1 — Steel Sheet Piling” for details.

For strutting system, including struts, walings, king posts, bracings, etc., the modelling approaches and information
required should refer to “Section 9 — Structural Steelwork” for details.

Figure 2.2.1 — 3D View of Excavation and Lateral Support (Engineer’s design)
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SECTION 3 - FOUNDATIONS

3.1 RAFT FOUNDATIONS

3.1.1 BASIC MODELLING APPROACHES

Based on the structural foundations template, create a system family type for each type and thickness of foundation
slabs, and place the individual object in the designed location to the required boundary / profile.

The relevant information that can be extracted from the parameters includes perimeter, area, volume, width, length,
thickness, etc.

ﬁwm il

SHD- DN -POS- RE_Pafds0-00 [

Struchural Foundations 1] ~ [ Edit Type:
e o =T

o B F_ril'lh‘\'.ﬂ-_ﬂ_

“elated Bo Mgy

=

Snectasd [ ]

Enable Anshytcal Model @) |
Frebur Cover - Top Face Rebiar Cover 1 <23 mma
Febar Cover - Botiom - Febar Cover 1 <23 mm>
Eebar Cover - Other Fa. Bebar Cover 1 <24 mms

m@:\x ] L PR e o = A TR e -.;:E

Figure 3.1.1 — 3D View of Foundation Slabs with
Level Difference

In case there is a level difference, through Structure > Slab > Floor: Slab Edge, create a system family type for slab
edge (soffit step):

BIM Measurement Information Requirements
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3.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Foundation marks.

Mixes or strengths of concrete.
Types and extents of specified admixtures, e.g., waterproofing.
Thicknesses of blinding layer.

ok~ 0N =

Formwork — left-in (if any).

This sample model has not included:
a. Reinforcement.
b. Formwork.

3.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of foundations, create a schedule with the following fields:

=Structural Foundation Schedule= I
A | B || o | ) [ e ) [ e e | 3
T Wak | Conciwle Mix | Welth | Thickraas | Peimete | Ares | Volums | Side Fwk Ares
i 5000 R 120 0 A0
Coundabon Slab | SFOFONPOSRC Aabision  FONGZ 0 oD 00 450 .’iﬁ'r_!'ﬁi_gﬁ 810

Set the following formula in the schedule:
e  Side Fwk Area = Perimeter * Thickness
e Volume of blinding layer = Area * Thickness of blinding layer, not shown above

For measurement of slab edges (soffit steps), create a schedule with the following fields:

<Slab Edge Schedule>
A B [ D E
Fa Mark Concrete Mix L Volume
Siab Edge FON-03 c80 5000 152

Adjust for the following as necessary:
e Formwork at intersected areas of foundations.
e  Formwork and blinding layer at steps.

18 BIM Measurement Information Requirements




SECTION 4 - PILING

4.1 STEEL SHEET PILING

4.1.1 BASIC MODELLING APPROACHES

Based on one of the generic model templates, create a loadable family type for each type and cross-section size of
steel sheet piling by extruding the specified cross-sectional dimensions and profile, and place the individual object in
the designed location to the required alignment and top and bottom levels, which may vary depending on the design
requirements and actual ground conditions.

Set the steel sheet piling length as an instance parameter to enable the adjustment of individual piling depth, while its
cross-sectional profile is fixed as a type property.

Where there are corner, junction, closure, taper or other special sheet piles, create separate loadable family types for
them.

The existing ground or formation levels should be created in the model so that there are reference levels for placing the
sheet piles. When precise existing ground or formation levels are unavailable, tentative levels should be given.

Depending upon the design, sheet piles may be projected above or sunken below the commencing levels.

The relevant information that can be extracted from the parameters includes cross-sectional size, length, depth,

various levels, etc.

EXL-SOI-PQS-SheetPiles-00 o T T HT T
A400mm
Pran
Generic Models (1) - [ ek e
Level [Existing Ground Level | |
“Host |Level : Existing Ground L. |
Offset Gomm
Moves With Nearby Ele— [C)
Bottom level 6000 |
Busting Ground Level |0 i
| Top Level 600 |
AboveGround Length  6000mm |
Pile Length |6600.0 mm |
e R |
e L R R i k- I W 1
.-. -.. .- e *
Image ' ] HU
Vo | || FUL iy
Mark 'SPO1 | L

Figure 4.1.1 — 3D View of Steel Sheet Piling
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BL +0.00
i o v Existing Ground Level

BL -6.00
g - __ .z Bottomlevel

Fig 4.1.2 — Elevation View of Steel Sheet Piling

Width = 400
i

Fig 4.1.3 — Profile of Steel Sheet Piling

4.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Sheet pile marks.

Cross-sectional sizes (i.e., widths, heights and thicknesses) and section modulus of sheet piles.
Supply (or design) lengths of sheet piles, if designed by the engineer.

Commencing levels (which may be existing ground or formation levels) and bottom levels of sheet piles.
Any cutting-off surplus lengths be indicated or specified.

o K~ N =

This sample model has not included:

a. Initial trenching, temporary strutting, waling and other guides for driving.
b. Pre-boring for sheet piles.

c. Temporary lateral supports to sheet piles.

d. Corner, junction, closure, taper or other special sheet piles.

20

BIM Measurement Information Requirements




4.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of steel sheet pilings, create a schedule with the following fields:

<Sheet Pile Schedule>
A B [ D E F G
F. Mak | Widh | Pie Top Level Ground Level | _Bottom Levsl
EXL-SOI-POS-SheetPiles-00 |SF10  [400mm 6200 mm 200 ] 5000
EXL-SO-PQS-SheetPiles-00 [SP11 [300mm 6200 mm (200 0 5000
EXL-SO-PQS-ShestPiles-00 |SP12 400 mm 6200 mm 1200 0 5000
EXL-SO-PQS-SheetPiles-00 |SP13  |400mm (6200 mm 1200 0 5000
EXL-SOLPQS-SheetPiles-00 |SP14 (400 mm  (6200mm 200 0 -6000
EXL-SOI-PQS-SheetPiles-00 |SP15 (400 mm (6200 mm 200 0 -6000
EXL-501-PQS-SheetPiles-00 |SP16 400 mm ]m mm 200 0 G000
ENL-S01-PQS-SheetPiles-00  SP17 400 mm |6200 mm 200 0 -G000
EXL-SOIPUS-SheetPiles00 |SP18 (400 mm (6200 mm 200 0 5000
EXL-SOIPQS SheetPiles-00 |SP0S 400 mm  (6400mm 400 0 5000
EXL-SO-PQS-SheetPiles-00 |SPO8 (400 mm 6400 mm 400 0 5000
EXL-SOI-POS-SheetPiles-00  SPOT 400 mm ]Hﬂﬂ mm 400 2 G000
E.'ﬂ.m-ﬁnm SPOB 400 mm jsm mim 400 i} -G000
EXL-SO-PQS-SheetPiles-00 |SP05 400 mm  (6400mm (400 0 5000
EXL-SOI-PQS-SheetPiles 00  |SP04 400 mm 1‘@39 mm 600 (] |-6000
EXL-SOI-PQS-SheetPiles00 |SP03  [400mm (6600 mm  [600 0 5000
EXL-SOI-PQS-SheetPiles-00 [SP02  [400mm (6600 mm  [600 (] 5000
EXL-SOIPQS-SheetPiles00 |SP01 400 mm (6600 mm 600 0 5000

Adjust for the following as necessary:

Nil.

BIM Measurement Information Requirements
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4.2 BORED PILES

4.2.1 BASIC MODELLING APPROACHES

Based on the structural foundation template, create a loadable family type for each type and cross-sectional size of
bored piles by extruding the specified cross-sectional dimensions and profile, and place the individual object in the
designed location to the required top and bottom levels, which may vary depending on the design requirements and
actual ground conditions.

Set the relevant bored pile dimensions as instance parameters to enable the adjustment of individual length, diameter,
permanent steel lining, and bell-out.

The existing ground or formation levels should be created in the model so that there are reference levels for placing the
bored piles. When precise existing ground or formation levels are unavailable, tentative levels should be given.

The relevant information that can be extracted from the parameters includes cross-sectional size, length, depth,
various levels, etc.

| ElevationatTop  (1300.0
Elevation at Bottom

Lgmrents :

Marik BP1

Concrete Mix CEO |
e e ——— =

Fig 4.2.1 — 3D View of Bored Pile
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Fig 4.2.2 — Profile of design dimensions
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4.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Bored pile marks.

2. Nominal diameters of piles and enlarged bases.

Commencing levels (which may be existing ground or formation levels), cut-off levels, top levels of bedrock and
bottom levels of bored piles.

Bottom levels of specified pile sleeving and permanent linings.

Mixes or strengths of concrete fillings to pile holes.

Socket lengths in bedrock.

N o o o~

Internal diameters and thicknesses of permanent linings.

This sample model has not included:

a. Reinforcement and couplers to piles.
b. Non-destructive integrity tests.

¢. Driling and coring tests.

d. Load tests.

4.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of bored piles, create a schedule with the following fields:

=Bored Piles Schedule>
A |[E==E] € I D [ E | F
Fi and Mark_ | Concrele Mix | Commencement Level | Cut off lewel of Pils | Permanent stesl
|1225 0 16000
[z ] (6000
(1225 o 5000
[z ] 6000

Set the following formula in the schedule:
e Volume of Piles = Net length of Pile * m * (Pile Diameter / 2) 2

Adjust for the following as necessary:
e Nil
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4.3 STEEL H-PILES

4.3.1 BASIC MODELLING APPROACHES

Based on the structural foundation template, create a loadable family type for each type and cross-sectional size of
steel H-piles by extruding the specified cross-sectional dimensions and profile, and place the individual object in the
designed location to the required top and bottom levels, which may vary depending on the design requirements and
actual ground conditions.

Set the relevant steel H-pile dimensions as instance parameters to enable the adjustment of individual length, member
size, raking angle, etc.

The existing ground or formation levels should be created in the model so that there are reference levels for placing the
steel H-piles. When precise existing ground or formation levels are unavailable, tentative levels should be given.

The relevant information that can be extracted from the parameters includes cross-sectional size, length, depth,
various levels, etc.

Structural Foundations (1)~ 8 EditType

|Layers [

Fig 4.3.1 — 3D View of Steel H-Pile
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Fig 4.3.2 — Profile of Steel H-pile

s

Fig 4.3.3 — Elevation view of Steel H-pile

4.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Steel H-pile marks.

Ea B

Pile head details.

Cross-sectional sizes and weights per unit length.
Commencement levels, cut-off levels and bottom levels of steel H-piles.

This sample model has not included:

a. Pre-boring.
b. Drilling test.
c. Load tests.
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4.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of steel H-piles, create a schedule with the following fields:

=5teel H-Piles Schedule>
A | C 1] E | F G
T Mark Commencement Level | Cot off level of Pile | Bottom Level of Pile Plale
SFD-FPL-POS-UC_HPies-00 Tx3379 PLM 11!.'0 Tj -3000
SFDFPL-POS-UC_HPSes-00 |25 Tu3IT 9 PLOZ 1000 5 ~3000 E
SFO-FPL-POS-UC_HPdes-00 | 325 Tx33T 9 PLO3 1000 5 -3000 620
SFO-FPL-POS-UC_HPdes-00 Tx337 9 FL4 1000 i 3000
= 0 &

Set the following formula in the schedule:
e Weight (of Piles) = Pile Length / 1000 * Unit Weight per Linear (Length)

Adjust for the following as necessary:
e Nil

BIM Measurement Information Requirements
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4.4 ROCK-SOCKETED STEEL H-PILES

4.4.1 BASIC MODELLING APPROACHES

Based on the structural foundations template, create a loadable family type for each type and cross-sectional size of
rock-socketed steel H-piles by extruding the specified cross-sectional dimensions and profile, and place the individual
object in the designed location to the required top and bottom levels, which may vary depending on the design
requirements and actual ground conditions.

Set the relevant rock-socketed steel H-pile dimensions as instance parameters to enable the adjustment of individual
length, member size, raking angle, etc.

The existing ground or formation levels should be created in the model so that there are reference levels for placing the
rock-socketed steel H-piles. When precise existing ground or formation levels are unavailable, tentative levels should

be given.

The relevant information that can be extracted from the parameters includes diameter, length, depth, various levels,
etc.

SFD-FPL-PQS-UC_SHPiles-00
325.7x337.9 ;
Structural Foundations (1) ~ | BB Edit Tyg
b jaeay |4
L= 3579 i
£ Jis0 1
I3 — s
t 304
Copping Plate Length 6500 o i
Commencement Level 1000.0
et length OF Pile &3780
Raking angle 90,00 i
Pile Length in Rork o —
Pily chamater in rock [0 A
Elelengthinsed i ;
Copping Mate THE. 0 i
Pile mm 750
Bile Length 6300.0
Pile dsmeter {5500 K
Rock socket length 1000.0
Tievanon at Top FEAT]
Elevation at 53000 S
Cut of bavel of Pile 750 X
Bottom Level of Pile 63000
| Gertity Data.
| fmage
sonmat '
Mark |sHo1 i
Concrete Mix CE0 ]
Faking ple 1T —

Fig 4.4.1 — 3D View of Rock-Socketed H-Pile
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Fig. 4.4.3 — Plan View of Rock-Socketed H-Pile

Fig. 4.4.2 — Elevation View of Rock-Socketed H-Pile



4.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

1. Rock-socketed steel H-pile marks.

2. Nominal diameters of sockets.

3.  Commencing levels (which may be existing ground or formation levels), cut-off levels, top levels of bedrock and
bottom levels of rock-socketed H-piles.
Internal diameters and thicknesses of permanent casings.

Socket lengths in bedrock.

4
5. Mixes or strengths of concrete fillings to pile holes.
6
7.  Pile head details.

This sample model has not included:
a. Reinforcement to piles.

b. Pre-boring and drilling tests.

Cc. Load tests.

4.4.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of rock socketed steel H-piles, create a schedule with the following fields:

=Rock Socketed Steel H-Piles Schedule>

Set the following formula in the schedule:
e Drilling Length = Commencement Level — Bottom Level of Pile

Adjust for the following as necessary:
e Nil

30
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4.5 MINI-PILES

4.5.1 BASIC MODELLING APPROACHES

Based on the structural foundation templates, create a loadable family type for each type and cross-sectional size
of mini-piles by extruding the specified cross-sectional dimensions and profile, and place the individual object in the
designed location to the required top and bottom levels, which may vary depending on the design requirements and
actual ground conditions.

Set the relevant mini-pile dimensions as instance parameters to enable the adjustment of individual length, diameter,
raking angle, etc.

The existing ground or formation levels should be created in the model so that there are reference levels for placing the
mini-piles. When precise existing ground or formation levels are unavailable, tentative levels should be given.

The relevant information that can be extracted from the parameters includes diameter, length, depth, various levels,
etc.

'SFD-FPL-PQS-RC_MiniPiles-00  _
| 200mm Dia
Structural Foundations (1)~ E Edit Type ...;

ol Rod

i v i 4

2000
Diameter of deformed steel bar  50.0

LEmbegimen leagth

Fig. 4.5.1 — 3D View of Mini-Pile
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Commencement Level

1000
Cut off Level

200
el
0

Cap Bottom

Bottom Level of Pile
-6300

9

Fig. 4.5.3 — Plan View Of Mini-Pile

Fig. 4.5.2 — Elevation view of Mini-Pile
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4.5.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Mini-pile marks.

Nominal diameters of piles.
Diameters of steel bars.

Ea R

Commencing levels (which may be existing ground or formation level), cut-off levels, top levels of bedrock and
bottom levels of mini-piles.

Internal diameters and thicknesses of permanent casings.

Mixes or strengths of concrete fillings to pile holes.

Socket lengths in bedrock.

Pile head details.

© N o o

This sample model has not included:
a. Load tests.

4.5.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of mini-piles, create a schedule with the following fields:

B C 1] G H
__ Famiy | Typs | Mk | Concrste Moc | Commenceswnt Livel | Cut of level of Ple | Bottorn Livel of Pils | Delling Langt

[1000 6500 4 500 I

Set the following formula in the schedule:
e Drilling Length = Commencement Level — Bottom Level of Pile

Adjust for the following as necessary:
e Nil

BIM Measurement Information Requirements
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4.6 DIAPHRAGM WALLING

4.6.1 BASIC MODELLING APPROACHES

A diaphragm wall consists of two 3D segments: (1) panel lengths in soil and (2) panel lengths in rock.

Based on the structural foundations template, create a loadable family type for each type of “panel lengths in soil” by
extruding the specified cross-sectional dimensions and profile, and place the individual object in the designed location
to the required alignment and top and bottom levels, which may vary depending on the design requirements and actual

ground conditions.

Set the cut-off level of the diaphragm wall panel as the top level of diaphragm wall panels. Set the panel width,
thickness and length as instance parameters to enable the adjustment of individual dimensions where necessary.

Create the second 3D segment (i.e., panel length in rock (bedrock)) in the same way as the first segment.

Lock the two segments together. Where there are corner or other non-standard panels, create separate loadable family
types for them.

The existing ground or formation levels should be created or indicated so that there are reference levels for placing the
guide walls and diaphragm wall panels.

Create guide walls separately based on the wall system family.

Unless otherwise designed or specified, excavation trenches for diaphragm wall panels are commenced at the bottom
levels of guide walls (instead of the cut-off or top levels of panels).

The relevant information that can be extracted from the parameters includes thickness, length, depth, volume, etc.
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Enable Analytical Madel [

e e 1 r s

Rebar Cover - Bottom F.. Rebar Cover 1 <25 mm>

Rebar Cover - Other Fa.. Rebar Cover 1 <25 mm>

Total panel length 1100000 |

Panelwidth 30000 ||

Panel thickness 110000

Panellengthinsoil 180000

Panel lengthinrock (20000

Elevation at Top l0.0 |

ElevationatBottom 100000 || T ——

'Ed.ﬁ" i e ) _.I;“.'T | e e L ---"""—-..-"'
"-—-__-_--_

--_-_‘-\—-.#"

Figure 4.6.1 — 3D View of Diaphragm Wall
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Pansl thickness = 1000
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Figure 4.6.2 — Cross-Section View of Diaphragm Wall
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Figure 4.6.3 — Elevation of Diaphragm Wall
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4.6.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Diaphragm wall marks.

ok~ 0N =

Mixes or strengths of concrete.

Commencing levels for excavation of guide walls and diaphragm walls.
Dimensions of guide walls (if not modelled); required on one side or both sides.
Top levels of bedrock.

This sample model has not included:

a.

©® a oo

Guide walls.

Reinforcement to diaphragm walls.
Waterproof joints between panels.

Pre- and post-construction drilling tests.
Temporary lateral supports.

4.6.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of diaphragm walling, create a schedule with the following fields:

Set the following formulae in the schedule:

Concrete volume = Panel width * Panel thickness * Panel length
Excavation volume = Excavation depth * Panel width * Panel thickness

Adjust for the following as necessary:

Nil.

BIM Measurement Information Requirements
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SECTION 5 - RC SUBSTRUCTURE

5.1 PILE CAPS

5.1.1 BASIC MODELLING APPROACHES

Based on the structural foundation templates, create a system family type for each type and thickness of pile caps,
and place the individual object in the designed location to the required boundary / profile.

The relevant information that can be extracted from the parameters includes perimeter, (horizontal) area, volume, width,
length, thickness (height), etc.

Model pile head embedment to cut through pile caps, i.e. the piles should take precedence over pile caps.

Rebar Cover - Top Face | Rebar Cover 1 <25 mm> |
Ratbar Coner - Bottom F_ Rebar Coner 1 €25 """"“hl_|

 Rebar Cover - Fa_ Rebar Cover 1 <2% mma|

Area

| Velume |20.250 mt
EHevation af Top |-800.0

| Elevation at Boom |-24000

27000
| S000.0

L~
- - i L~
dmage ! !
Mark [PC-o1 | »
Concrete Mix i l =

Figure 5.1.1 — 3D View of Pile Cap
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5.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Pile cap marks.

Mixes or strengths of concrete.
Types and extents of specified admixtures (if any).

Ea R

Formwork — left-in (if any).

This sample model has not included:
a. Reinforcement.
b. Formwork.

5.1.3 QUANTITY TAKE-OFF GUIDELINES

For the measurement of pile caps, create a schedule with the following fields:

<Pile Cap Schedule>
A | B [ ¢ | D | E | F [ G ] H | 1

Set the following formulae in the schedule:
* Pijle Cap Side Fwk Area = Perimeter * Thickness (depth of pile cap)
® Volume of blinding layer = Area * Thickness of blinding layer, not shown above

Adjust for the following as necessary:
e  Omit formwork at intersections of pile caps and other pile caps or footings.
e Omit areas of blinding layers overlapped with piles.

BIM Measurement Information Requirements
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5.2 BASEMENT PERIMETER WALLS

5.2.1 BASIC MODELLING APPROACHES

Based on the structural walls template, create a system family type for each type and thickness of basement perimeter
walls, and place the individual object in the designed location to the required alignment and top and base levels.

The relevant information that can be extracted from the parameters includes thickness, unconnected height (height),
length, area, volume, etc. The parameter “area” may only be useful if the wall is a straight wall, otherwise, the area
represents the largest area of the wall.

Model basement walls to cut through attached beams, slabs and staircases.

Generally, the structural top levels of the basement bottom slabs should be the base levels of the perimeter walls, and
the structural top levels of the basement top slabs should be the top levels of the perimeter walls.

Set the corner wall joint method consistently as this will affect the allocation of wall type, concrete volume and
formwork areas between different wall thicknesses joined together.

{l
Bitic Wall _ =
It STW-BPW-POS-RC_500-00 g
|
{Walls (1) ~ 8 Edit Type
Location Line ore Face: Exterior
Location
Base Constraint LEx2/F -5FL 1
Base Offset [-150.0 |
Base is Artached |
Base Extension Dista |00
Top Constraint |Up 1o lewvek LG1/F -5

TINCONNECTeD e | SEi
| B e H

Top is Attached ]
Top Extension Dista— (00
Room Bounding I.

Related to Mass. |

: o i |
Structural a

Enable Analytical M. 7]

Rebar Cover - Exteri_

Rebar Cover 1 <25 m..

 Rebar Cover - Interi..

Rebar Cover 1 €25 m..

 Rebar Cover - Other.

Rebar Cover 1 <25 m.|

H

Length

[15200,0

Area

|
1135960 m2 ]
I

i _'g'r;ide'_

e
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5.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Wall marks.

Wall types — structural / retaining / vertical / sloping / curved.
Mixes or strengths of concrete.

Ea R

Formwork type — left-in (if any).

This sample model has not included:
a. Reinforcement.
b. Formwork.

5.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of basement perimeter walls, create a schedule with the following fields:

Set the following formulae in the schedule:

e fwk_Sides of wall = Area * 2, only for straight walls without turns since Area = external face area.

e Fwk_Sides of wall = Volume / Width (i.e. thickness) * 2, more accurate based on average centre line area whether
it is a straight or turned wall and whether it has varying widths or heights.

Adjust for the following as necessary:

e Omit formwork at intersections of walls with slabs, beams or columns as appropriate (except ends of beams and
non-structural walls).

e Left-in formwork or one-sided formwork.

BIM Measurement Information Requirements
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5.3 SUBSTRUCTURE COLUMNS

5.3.1 BASIC MODELLING APPROACHES

Based on the structural columns template, create a loadable family type for each type and cross-sectional size of
substructure columns, and place the individual object in the designed location to the required top and base levels.

The relevant information that can be extracted from the parameters includes b (column breadth), h (column depth),
length (column height), volume, etc.

Model columns to cut through attached beams, slabs and staircases, i.e. the column geometry should take precedence
over them.

Generally, the base levels should be the structural top levels of the footings (or pedestals) on which the columns rest,
and the top levels should be the structural top levels of the lowest floor slabs above.

Properties W
SCL-RCL-PQS-RE_SubStr-00 .
1500(B)x1500(D)

‘Structurs! Columns (1) - B EditType

Constraints =5

Column Location ki _BF!:-JDDOPH‘\;'
sae v
_Base Offse L. L. 1

oaniSaunding IS

Rebar Cover - Top .. Rebar Cover 1 <25m...
Rebar Cover - Botto.. |Rebar Cover 1 <25 m._
Rebar Cover - Other.. Rebar Cover 1 <25 m..| |

i
ColumnBreadth 115000

ColumnDepth {15000

Length 61000

Valume 113,725 m?
Image

emment;

Mark Bv2

ol T

Column Type |Vertical

Figure 5.3.1 — 3D View of Substructure Column
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5.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Column marks.

Column types — vertical or inclined (or slanted).
Mixes or strengths of concrete.

Shapes and cross-sectional sizes of columns
Types and extents of specified admixtures (if any).

R e

Formwork type — left-in (if any).

This sample model has not included:
a. Reinforcement.
b. Formwork

5.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of substructure columns, create a schedule with the following fields:

Sidas of Colermn |

Set the following formulae in the schedule:
e Fwk_Sides of Column = Length * (ColumnBreadth + ColumnDepth) * 2, for rectangular columns
e Fwk_Sides of Column = Length * m * ColumnDiameter, for round columns, not shown above

Note:
e Refer to Part C for how to set ColumnBreadth and ColumnDepth as schedulable shared parameters.

Adjust for the following as necessary:

e Omit formwork at intersections of columns with slabs or structural walls as appropriate.

BIM Measurement Information Requirements
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54 SUBSTRUCTURE BEAMS

5.4.1 BASIC MODELLING APPROACHES

Substructure beams can be divided into ground beams, strap beams and tie beams.
Based on the structural template, create a loadable family type for each type and cross-sectional size of ground
beams, strap beams and tie beams, and place the individual object in the designed location to the required alignment

and length.

The relevant information that can be extracted from the parameters includes b (beam width), h (beam depth), cut length
(beam length), volume, etc.

Model substructure beams to be cut through by structural walls and columns.
The substructure beams should be modelled to the full structural size of the width and depth*.

*The submissions to the Buildings Department require slabs to be modelled between beams.
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Properties X

| SFM-RCB-PQ5-RC_TieBeamn-00
TE1-1500x1500dp

s e <A
Syuctaal Framing (Othe) (1 )

i 1

1
—.ﬂ:'r--

-

¥
i
E
i
%
:
-

Robar Cover - Top P Rebar Cover 1 <25 mma

FRebar Coves - Botto_ | Febar Cover 1 <35 mm>

Rl Copogr - Other ... Rebar Cover 1 <25 mma
ax -

i _oezen
Volure | 20,475 m?
“TTETEUAR AT QL
Elevation at Bottiom | -15100.0
i
Eon2n

Figure 5.4.1 — 3D View of Substructure Beam

o

o
S
Beam depth g us
under slab o -
— _\r S

1500

Figure 5.4.2 — Elevation of Substructure Beam
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5.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Beam marks.

Beam types — ground beam / strap beam / tie beam / horizontal / sloping / curved / cranked / tapered.
Mixes or strengths of concrete.

Cross-sectional sizes of beams.

Types and extents of specified admixtures (if any).

Formwork type — left-in (if any).

o0k N~

This sample model has not included:
a. Blinding layer.

b. Reinforcement.

c. Formwork

5.4.3 QUANTITY TAKE-OFF GUIDELINES

For quantity take-off of on-grade substructure beams, create a schedule with the following fields:

<Siruchural Framing Schedules
[ T F s |
38 Cuf Lencah | Beamiiich | Baam Baam 8

E100 00 1580 100
asazr 1500 150 1000
o] | T 1000
B0 500 1500 1000
BOD 500 1500 10
w00 500 150 10e
) a0 L T
900 00 [0 0
a2 T 50 00
%00 2000 1500 00
i & = e
LN B
141 e [t e
A I ) 1000

For volume of beam, set the following formulae in the schedule:
e Volume (of Beam) (m3) = Cut Length * BeamWidth * BeamDepth.

For an edge beam as illustrated in Figure 5.4.2, set the following formulae in the schedule:
e  Fwk_Sides of Beam (m2) = Cut Length * (BeamDepth + BeamDepth under slab).

For beams with slab concrete cast between beams, set the following formulae in the schedule:
o Fwk_Sides of Beam (m2) = Cut Length * (BeamDepth under slab*2).

Note:
e Refer to Part C for how to set BeamDepth (h) and BeamWidth (b) as schedulable shared parameters, otherwise
they are not obtainable using Schedule by default.

Adjust for the following as necessary:
e  Omit formwork at intersections of beams with slabs or structural walls as appropriate (except ends of beams).
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5.5

SUBSTRUCTURE SLABS

5.5.1 BASIC MODELLING APPROACHES

Substructure slabs (called “floors” in Revit) can be divided into basement slabs, on-grade slabs and suspended slabs.

All slabs can be built up based on existing structural floors families.

Create a system family type for each type and thickness of substructure slabs, and place the individual object in the

designed location to the required boundary.

The relevant information that can be extracted from the parameters includes perimeter, thickness, area, volume, etc.

Substructure slab is defined as horizontal element. The slab is bounded by beams or vertical elements (e.g., structural

columns and walls).

Model substructure slabs to be cut through by beams*, walls and columns.

*The submissions to the Buildings Department require slabs to be modelled between beams.

Faor ) )
FLR-SRS-POS-RC_GND_S00-00

'

Aedatnd to My

-

nq&m-rqpﬁpﬁlmm 1425 mm>
Fgbar Cover - Bostom . labas Caver 1 €25 mm3
Fopbe Conmr - Othee 5 Fpbiae Conmr 1 235 mm

Dimensions o

—pt

Penmeter 1208815
drea 271%2m?
Wolume 140556 m"

a5
136000

Figure 5.5.1 — 3D View of Substructure Slab
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5.5.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Slab marks.

Slab types — suspended / on-grade / ground slab / sloping.
Mixes or strengths of concrete.

Thickness of slabs.

Types and extents of specified admixtures (if any).

S N

Formwork — left-in (if any).

This sample model has not included:
a. Blinding layer.

b. Hardcore bed and building paper.
c. Reinforcement.

d. Formwork.

5.5.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of substructure slabs, create a schedule with the following fields:

=Floor Schedule>

A B C D E F G H 1
Family Type Mark | Concrete grade Perimeter Thickness Area Volume | Fwk_Sides of Slab

Floor FLR-SR5-PQS-RC_GND_500-00 {SB01 60D/20 126662 500 29713 i148.60 63.33
Floor FLR-SRS-PQS-RC_GND_500-00 {SB02 60D/20 142696 500 297585 14878 71.35

Set the following formula in the schedule:
e Fwk_Sides of Slab (i.e., area of edges of slabs) = Thickness (i.e. height) * Perimeter

Adjust for the following as necessary:
e Omit formwork at intersections of slabs with structural walls and columns, beams, footings or pile caps as
appropriate.
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SECTION 6 - RC SUPERSTRUCTURE

6.1 STRUCTURAL COLUMNS

6.1.1 BASIC MODELLING APPROACHES

Based on the structural columns template, create a loadable family type for each type and cross-sectional size of
structural columns, and place the individual object in the designed location to the required top and base levels.

The relevant information that can be extracted from the parameters includes b (column width), h (column depth), length
(column height), volume, etc.

Model columns to cut through attached beams, slabs and staircases, but not to cut through transfer slabs and beams.

Generally, the structural floor levels should be used as the top levels of columns below and the base levels of columns
above, except that the base levels of transfer slabs and beams should be used as the top levels of columns below.

acation Mark | B(-4512)-6(-76000) |1

Base Level [i5F ]
| Base Offset a0 8|
Top Lével 16F 11
1 O I

oumnSiyle ____ Vertical il

Column De';-l"h 1200.0
Column Width (8600 |
Salume AR m? g
al : ik
ca
-]

Figure 6.1.1 — 3D View of Structural Column
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6.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Column marks.

Column types — structural / vertical / sloping / rectangular / circular.
Mixes or strengths of concrete.

Cross-sectional sizes of columns.

Types and extents of specified admixtures (if any).

R e

Formwork — left-in (if any).

This sample model has not included:
a. Reinforcement.
b. Formwork.

6.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of structural columns, create a schedule with the following fields:

<Structural Column Schedule>

A | B C [1] E F G H [
T Mark | Concrate Cahimn ‘Caluma Width | Vo Sidts of Column

060
=N
(2]
cs0
[e]

Set the following formulae in the schedule:
e Fwk_Sides of Column = Length * (Column Width + Column Depth) * 2, for rectangular columns
e fwk_Sides of Column = Length * m * Column Diameter, for round columns not shown above

Note:
e Refer to Part C for how to set Column Width and Column Depth as schedulable shared parameters.

Adjust for the following as necessary:
e  Omit formwork at intersections of columns with slabs, beams or structural walls as appropriate (except ends of
beams).
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6.2 STRUCTURAL WALLS

6.2.1 BASIC MODELLING APPROACHES

Based on the structural walls template, create a system family type for each type and thickness of structural walls, and
place the individual object in the designed location to the required alignment and top and base levels.

The relevant information that can be extracted from the parameters includes length, width (thickness), unconnected
height (height), area, volume, etc.

Model structural walls to cut through attached beams, slabs and staircases, but not to cut through transfer slabs and
beams.

Generally, the structural floor levels should be used as the top levels of structural walls below and the base levels of
structural walls above, except that the base levels of transfer slabs and beams should be used as the top levels of
structural walls below.

Set the corner wall joint method consistently as this will affect the allocation of concrete volume and formwork areas
between different wall thicknesses joined together.

; L
0P AT, i
Tap Extension Distance |00

Figure 6.2.1 — 3D View of Structural Wall
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6.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Wall marks.

Wall types — structural / retaining / vertical / sloping / curved.
Mixes or strengths of concrete.

Wall thicknesses.

Types and extents of specified admixtures (if any).

R e

Formwork — left-in (if any).

This sample model has not included:
a. Reinforcement.
b. Formwork.

6.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of structural walls, create a schedule with the following fields:

<Wall Schedule>
A B C D E F G H 1
Famil Type Mark | Concrete grade @ Width Length Area Volume Fwk_Both sides of Wall
Basic Wall STW-__ -PQS-RC_450-00 W1 C45 450 6775 32.55 14.65 65.10
Basic Wall STW-__ -PQS-RC_450-00 w2 C45 450 6350 29.53 1329 59.06
Basic Wall STW-__ -PQS-RC_450-00 W3 C45 450 6775 30.46 131 60.92
Basic Wall STW-__ -PQS-RC_450-00 W4 C45 450 6775 32.55 14.65 65.10
Basic Wall STW-__ -PQS-RC_450-00 Ws C45 450 6350 29.53 1329 59.06
Basic Wall STW-__ -PQS-RC_450-00 We C45 450 6775 30.46 131 60.92

Set the following formulae in the schedule:

e fwk_Both sides of Wall = Area * 2, only for straight walls without turns since Area = external face area

o Fwk_Both sides of Wall = Volume / Width (i.e., thickness) * 2, more accurate based on average centre line area
whether it is a straight or turned wall and whether it has varying widths or heights

Adjust for the following as necessary:

o Omit formwork at intersections of walls with slabs, beams or columns as appropriate (except ends of beams and
non-structural walls).

o Edges, breaks and ends of walls.
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6.3 STRUCTURAL BEAMS

6.3.1 BASIC MODELLING APPROACHES

Based on the structural framings template, create a loadable family type for each type and cross-sectional size of
beams, and place the individual object in the designed location to the required alignment and length.

The relevant information that can be extracted from the parameters includes cut length (beam length), b (beam width),
h (beam depth), volume, etc.

Model beams to be cut through by structural walls and columns.
The structural beams should be modelled to the full structural size of the width and depth*.

*The submissions to the Buildings Department require slabs to be modelled between beams.

16F

[P Covec T <2 o |
‘Ralnar Cower 1 £35 mms
Rebar Cover 1 <25 mma |
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€4t Lengey,
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Figure 6.3.1 — 3D View of Beam
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6.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Beam marks.

Mixes or strengths of concrete.
Cross-sectional sizes of beams.
Types and extents of specified admixtures (if any).

R e

Formwork — left-in (if any).

Beam types — horizontal / sloping / curved / cranked / tapered / upstand / transfer beam / tie beam.

This sample model has not included:
a. Reinforcement.
b. Formwork.

6.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of beams, create a schedule with the following fields:

<Structural Framing Schedule=

F G

1=

B 7 g
Mark | Concrete Gt L Boam Width | Baam Beam under slab | ‘olsme | Fak & Soffi

_{Ponastmm e il g m i ) JE0 ;:'g E-g:,
“T886:3%0mm E e e — — L
S00n1550mm B4 (G35 | &200 s00 '!'1 ] st Eas 1716
WnToomm  (BS |3 300 300 ;:'woo 400 108 0% 7]
[BdIxEEImMm  BE  |C35 4800 |00 {950 &80 365 10.08
BOLESOmm (BT | _jumon 180 i’? R 368 10.08
BObS5imm B (035 5200 a0 L] 50 395 082
o — i CMIAL
hT00mm =S 5200 300 400 108 572

[=]

A

o

o wy

D o

w

Beam depth 5
under slab aw
P
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Set the following formulae in the schedule:

For volume of beam:
e Volume (of Beam) (m3) = Cut Length * BeamWidth * BeamDepth.

For formwork to beam:

e Beam depth under slab = Beam Depth — Slab Thickness, where Slab Thickness, not shown in the above schedule,
is a field entered manually

e  Fwk_Sides & Soffit = Cut Length * (Beam Depth under slab* 2 + Beam Width)

Note:

e Refer to Part C for how to set Beam Width and Beam Depth as schedulable shared parameters.

e There is an alternative rule under HKSMM5 that the volumes of slabs and beams can be measured and grouped
together if they are of the same mix or strength. The alternative rule applies only if expressly so stated.

Adjust for the following as necessary:
e Omit formwork at intersections of beams with slabs or structural walls as appropriate (except ends of beams).
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6.4 STRUCTURAL SLABS

6.4.1 BASIC MODELLING APPROACHES

Based on the structural floors template, create a system family type for each type and thickness of slabs, and place
the individual object in the designed location to the required boundary.

The relevant information that can be extracted from the parameters includes perimeter, thickness, area, volume, etc.
Model slabs to be cut through by beams*, walls and columns.

*The submissions to the Buildings Department require slabs to be modelled between beams.
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Figure 6.4.1 — 3D View of Slabs
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6.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Slab marks.

Slab types — suspended / sloping / curved.
Thickness of slabs.

Mixes or strengths of concrete.

Types and extents of specified admixtures (if any).

R e

Formwork — left-in (if any).

This sample model has not included:
a. Reinforcement.
b. Formwork.

6.4.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of slabs, create a schedule with the following fields:

<Floor Schedule>
A B C D E F G H 1
Famil Type Mark Concrete grade | Thickness | Perimeter Area Volume Fwk_Soffit of Slab
Floor FLR-SRS-PQS-RC_300-00 51 C35 300 42000 66.21 19.86 66.21
Floar FLR-SRS-PQS-RC_300-00 52 C35 300 42000 66.21 19.86 66.21

Set the following formula in the schedule:
e Fwk_Soffit of Slab = Area

Note:

e HKSMMS5 stipulates that slab concrete volumes are measured across beams. According to the above modelling
approach, the default parameters Volume and Area of slabs do not include the portions over beams. Adjustments
of Volume to give slab concrete volume are required to follow the HKSMM5 rules.

e There is an alternative rule in the HKSMMS5 that the volumes of slabs and beams may be measured and grouped
together if they are of the same mix or strength. The alternative rule applies only if expressly so stated.

Adjust for the following as necessary:

e  Omit formwork at intersections of slabs with columns, structural walls or beams as appropriate (except ends of
beams and non-structural walls).

e Add formwork to edges and breaks in slabs if required.
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6.5 STAIRCASES

6.5.1 BASIC MODELLING APPROACHES

Based on the stairs template, create a system family type for each type and cross-sectional size of staircases, and

place the individual object in the designed location to the required length and top and base levels.

The relevant information that can be extracted from the parameters includes actual number of risers, actual riser height,

actual tread width, etc.

Create In-place models to complete the connections to structural elements.

Top Level
Top Offset
Deesired Stasr Height

Acteal Mumber of Risers
Actual Riser Height
Artual Tread Dapth
Srair Width

N

Stair Connection 01
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6.5.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Staircase marks.

Staircase types.

Ea R

Mixes or strengths of concrete.
Formwork — left-in (if any).

This sample model has not included:

a. Reinforcement.
b. Formwork.

6.5.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of concrete staircases, create a material take-off schedule with the following fields (refer to Part C for
how to create material take-off schedules):

<Stairs Conc. Volume=>

A B C D E
Famil Type Mark Concrete grade Material: Volume
Cast-In-Place Stair  STA-__ -PQS-RC_16R-00 :Staircase 02 C35 :1.00

For measurement of the in-place models of stair connections, create a schedule with the following fields:

<Stair Connection Schedule=

A B
Famil Volume
Stair connection 01 0.001
Stair connection 02 0.025
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For measurement of formwork to open strings and soffits of stairs, use the “Paint” tool to assign different material
surfaces.

Fwk open string

Fwk soffit

Figure 6.5.2 — 3D View of Staircase 01

After using the Paint tool, create a material take-off schedule with the following fields (refer to Part C for how to create
material take-off schedules):

<Stairs - Formwork>

A B C D E
Family Type Mark Material: Name Material: Area
Cast-In-Place Stair STA-__ -PQS-RC_16R-00 | Staircase 01 Fwk open string 0.
Cast-In-Place Stair STA-__ -PQS-RC_16R-00 | Staircase 01 Fwk soffit 4.36
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For measurement of formwork to risers of stairs, create a schedule with the following fields:

<5tair - Formwork Schedule=

Set the following formula in the schedule:
e Fwk_Riser of Stair (area) = (Actual Number of Risers — 1) * Stair Width * Actual Riser Height, 1 riser subtracted
when the upper landing edge is modelled as 1 riser

Note:
e Open string and riser measured in m?; formwork < 300mm or > 300mm high should be stated separately
according to HKSMM5.

Adjust for the following as necessary:
e Nil
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6.6 CURBS

6.6.1 BASIC MODELLING APPROACHES

Based on the walls template, create a system family type for each type and thickness of curbs, and place the individual
object in the designed location to required alignment, length and height.

The relevant information that can be extracted from the parameters includes length, width, unconnected height (height),

area, volume, etc.

CUB-CLW-POS-RC_150H-00
~ i Edit Type
Location Line iCo Exteno |
| B CONS I |16 !
Base Oifset o ]
o idl. s I |
i T T T
Unconnected Height  |150.0 :
op ] |0 |
Top is Attached I |
Teop Extension Distance. [0.0 11
wwing a | -
Related 1o Mass : |
Seructural =]
Enable Analytical Meded i
" Structural Usage |Non-bearing |
Length [15000.0
Area [2250 ™
Volume |3338.m" |
. CUBO1 .
Concrete Mix |c20 |
" GUB TypR 1
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6.6.2

1. Curb marks.

2. Mixes or strengths of concrete.

INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

This sample model has not included:

a. Reinforcement.
b. Formwork.

6.6.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of curbs, create a schedule with the following fields:

<Curb Schedule>
A B [ D E
Family Type Mark Concrete Mix Volume

Basic Wall CUB-CUW-PQS-RC_150H-00  CUBD3 C30 0.06
Basic Wall CUB-CUW-PQS-RC_150H-00  CUBD2 Cc30 0.17 |
Basic Wall CUB-CUW-PQS-RC_150H-00  :CUBO1 Cc30 034
<Curb - Formwork - Sides of curbs>
A B C D E

F

G

Family

Basic Wall

Type

Mark

Unconnected Height

Length

Area

Formwork - Sides of curbs

Set the following formula in the schedule:

e  Formwork — Sides of curbs (area) = Length * Unconnected Height* 2, or
e  Formwork — Sides of curbs (area) = Area * 2

Note

CUB-CUW-PQS-RC_150H-00 CcuUB03 150 2500 0.38 0.75
Basic Wall CUB-CUW-PQS-RC_150H-00 cuB02 150 7600 1.14 2.28
Basic Wall CUB-CUW-PQS-RC_150H-00 CuUB01 150 15000 225 450

e Measured in m?; formwork < 300mm or > 300mm high should be stated separately according to HKSMM5.

Adjust for the following as necessary:

e Nil
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6.7 LINTELS (NORMALLY THIS WILL NOT BE MODELLED)

6.7.1 BASIC MODELLING APPROACHES

Based on the walls template, create a system family type for each type and cross-sectional size of lintels, and place
the individual object in the designed location to the required alignment and length.

For detailed illustration, refer to Section 8.1.

6.8 MASS CONCRETE FILLING

6.8.1 BASIC MODELLING APPROACHES

Based on the floors template, create a system family type for each type and thickness of mass concrete filling, and
place the individual object in the designed location to the required boundary.

The relevant information that can be extracted from the parameters includes perimeter, thickness, area, volume, etc.

==

Figure 6.8.1 — 3D View of Mass Concrete Filling
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6.8.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

1. Mass concrete filling marks.

2. Mixes or strengths of concrete.

This sample model has not included:
a. Formwork.

6.8.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of mass concrete filling, create a schedule with the following fields:

<Mass Concrete Filling Schedule> I
a B C b E F G |
Typ Concrte Gradie Thickniss Pt Vilurmie Fwk_Sides of Mass cone bl

Set the following formulae in the schedule:
e Fwk_Sides of Mass Conc. (area) = Thickness * Perimeter

Note:
e Measured in m?; formwork < 300mm or > 300mm high should be stated separately according to HKSMM5.

Adjust for the following as necessary:
e Nil
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6.9 SURFACE WATER CHANNELS

6.9.1 BASIC MODELLING APPROACHES

Based on the railings template, create a system family type for each type and cross-sectional size of surface water
channels by editing the rail and baluster components of the railing to become a channel, and place the individual object
in the designed location to the required alignment. Pick a host for automatic alignment.

This sample model is just one of the different modelling approaches for surface water channels. The reason to create
the object based on railings is that it will be easier to draw the channel alignment which can be straight or curved.

The relevant information that can be extracted from the parameters includes cross-sectional size, length, etc.

- B EditType
o ' i
[Fo.o0 mPD ]
0] |
‘00 [
[10000.0 |
3
Mark [Channel-01
Channel cover [N
Sub |
Concrete grade (= |
Figure 6.9.1 — 3D View of Surface Water Channel
N

100 230 85
/

|~
—
a

Figure 6.9.2 — Cross-Sectional Profile of Surface Water Channel
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6.9.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Surface water channel marks.

Shapes, widths and average depths.
Mixes or strengths of concrete.
Cover details, if any.

ok~ 0N =

Curved.

6.9.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of surface water channels, create a schedule with the following fields:

<Surface Water Channel Schedule>
A B C D E
Type Mark Concrete grade Channel cover Length
SUP-DSC-PQS-RC_300W230D-00  iChannel-01 c20 Mo 10000
SUP-DSC-PQS-RC_300W230D-00  iChannel-02 c20 Mo 7854
SUP-DSC-PQS-RC_300W230D-00  iChannel-03 c20 Mo 5000

Note:
e When creating the relevant schedule, while the family name “railing” is still being used, the schedule title should be
revised from “Railing Schedule” to “Surface Water Channel Schedule”.

Adjust for the following as necessary:
e Nil
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6.10 NON-STRUCTURAL WALLS

6.10.1 BASIC MODELLING APPROACHES

Based on the walls template, create a system family type for each type and thickness of non-structural walls, and place
the individual object in the designed location to the required alignment and top and base levels.

The relevant information that can be extracted from the parameters includes length, unconnected height (height), width
(thickness), area, volume, etc.

Model non-structural walls to the areas bounded by structural members.
Set the top attachment levels of the non-structural walls up to beam or slab soffits.

Set the corner wall joint method consistently as this will affect the allocation of concrete volume and formwork areas
between different wall thicknesses joined together.

walis (1)

 Location Line
Base Constraint
Baje Offset
Base is Attached ;
Base Extension Distance |00

i - sz meal AL
| Unconnected Height  (3700.0 |
o .

Top is Anached [

Top Extension Distance :B.U

Room Bounding (-]
Related to Mass |

Structural (]

Emable Anahgical Model |
Etructural L.Isaga iNnnabﬂring

1

LEﬂ?ﬂ‘l :mu
Area 117760 m?
Wilu IJSE ml
m i
Image [
~Lomments '
Mark A0
Cancréte grade |C30
Suk Type ! L]

Figure 6.10.1: — 3D View of Non-structural Walls
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6.10.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

1. Wall marks.

2.  Wall types — non-structural.

3. Mixes or strengths of concrete.
4.  Formwork — left-in (if any).

This sample model has not included:
a. Reinforcement.
b. Formwork.

6.10.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of non-structural walls, create a schedule with the following fields:

‘ <Wall Schedule>
A B C D E F G H 1
Family Type Mark | Concrete grade @ Width Length Area Volume Fwk_Both sides of Wall
Basic Wall AWL-__ -PQS-RC_200-00 AW-01 :C30 200 4800 17.76 3585 35.52
Basic Wall AWL-__ -PQS-RC_200-00 AW-02 C30 200 3300 12.10 242 2419
Basic Wall AWL-__ -PQS-RC_200-00 AW-03 C30 200 320 16.41 328 3282
Basic Wall AWL-__ -PQS-RC_200-00 AW-04 C30 200 2600 9.25 1.85 18.50

Set the following formulae in the schedule:

e  Fwk_Both sides of Wall = Area * 2, only for straight walls without turns since Area = external face area

e  Fwk_Both sides of Wall = Volume / Width (i.e., thickness) * 2, more accurate based on average centre line area
whether it is a straight or turned wall and whether it has varying widths or heights

Adjust for the following as necessary:
e Edges, breaks and ends of walls.
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SECTION 7 - PRECAST CONCRETE

7.1 FACADE PANELS

7.1.1 BASIC MODELLING APPROACHES

Based on the generic model templates, create a loadable family type for each type and size of precast facade panels
complete with all the components, and place the individual object in the designed location.

For modelling surface finishes, refer to Section 20.1.1 for details. For modelling built-in fixtures and fittings, refer to
relevant sections for details.

The dimensions stated in the Type Name should be the overall dimensions of the object.

PCT-PFP-FOS-FRO02-00 A
2390245 AIZMm
~ [ Edit Type:
PR ﬁ
[Lavel 1 ]|
[Level : Lewvel 1
[2T10.00
Menses With Mearby Ele.- [
: B
Owverall Height |2855.00 ||
Crverall Length 1 2390.00 I
Cherall Width 124500
‘olurme 0837 m* |
aentit LB
Im_oge
Il-l'.ll‘!r.' FFOOZ
Conerete grads | GBS content 3.

Figure 7-.1.1 — 3D Precast | Panel
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7.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Facade panel marks.

Facade panel types.

Overall sizes including thicknesses. Required shapes including recesses, sleeves and boxouts.
Mixes or strengths of concrete.

Surface finishes.

Any built-in fixtures and fittings including doors, windows and building services, etc.

N o ok~ Db

Any cast-in accessories.

This sample model has not included:

a. Reinforcement. Pre/post-tensioning. Lifting inserts.
Structural connections. Joint details.
Weatherproof systems and joints.

Requirements on moulds.

® a0 o

Building services connections.

7.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of precast facade panels, create a schedule with the following fields:

<Precast Facade Schedule>

A B C D E F
Famil Type Mark Level Concrete grade Count
PCT-PFP-PQS-PF002-00  2390x245x2856mm  {PF002 ‘Level 1 :45/20; GGBS content 35% 1

The precast facade panel is deemed to have included, apart from others, surface finishes and built-in fittings and
fixtures.

Note:
e For measurement of built-in fixtures and fittings separately, refer to the relevant sections for details.
e For measurement of surface finishes separately, refer to Section 20.1.3 for details.

Adjust for the following as necessary:
e Nil

BIM Measurement Information Requirements 71




7.2 PRECAST SLABS

7.2.1 BASIC MODELLING APPROACHES

Based on the generic model templates, create a loadable family type for each type and size of precast slabs complete
with all the components, and place the individual object in the designed location.

For modelling surface finishes, refer to Section 20.1.1 for details. For modelling built-in fixtures and fittings, refer to

relevant sections for details.

The dimensions stated in the Type Name should be the overall dimensions of the object.

Figure 7—.2.1 — 3D View of Precast Slab
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7.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Precast slab marks.

N o ok~ Db

Precast slab types.

Overall sizes including thicknesses. Required shapes including recesses, sleeves and boxouts.
Mixes or strengths of concrete.

Surface finishes.

Any built-in building services, etc.

Any cast-in accessories.

This sample model has not included:

a.

® a0 o

Reinforcement. Pre/post-tensioning. Lifting inserts.
Structural connections. Joint details.
Weatherproof systems and joints.

Requirements on moulds.

Building services connections.

7.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of precast slabs, create a schedule with the following fields:

<Precast Slab Schedule>
A B E D E
Family T Mark Concrete grade Count
PCT-FP_-PQS-PS17-00  1215x3200x215mm  PS17 45720 1

The precast slab is deemed to have included, apart from others, surface finishes.

Note:

For measurement of surface finishes separately, refer to Section 20.1.3 for details.

Adjust for the following as necessary:

Nil.
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7.3 PRECAST STAIRCASES

7.3.1 BASIC MODELLING APPROACHES

Based on the generic model templates, create a loadable family type for each type and size of precast staircases
complete with all the components, and place the individual object in the designed location.

For modelling surface finishes, refer to Section 20.1.1 for details. For modelling tactile, refer to Section 20.3.1 for

details.

The dimensions stated in the Type Name should be the overall dimensions of the object.

<
=

Figure 7.3.1 — 3D View of Precast Staircase
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! i

i £
I
1 | F—
Figure 7.3.2 — Plan View of Precast Stairéase Figure 7.3.3 — Sectional View of Precast Staircase

74 BIM Measurement Information Requirements




7.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Precast staircase marks.

Precast staircase types.

Overall sizes including thicknesses. Required shapes including recesses, sleeves and boxouts.
Mixes or strengths of concrete.

Surface finishes.

R e

Any cast-in accessories.

This sample model has not included:

a. Reinforcement. Pre/post-tensioning. Lifting inserts.
b. Structural connections. Joint details.

c. Weatherproof systems and joints.

d. Requirements on moulds.

7.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of precast staircases, create a schedule with the following fields:

<Precast Staircase Schedule>

A B E D E
Famil Type Mark Concrete garde Count
PCT-STA-PQS-PST1-00 :3320:1100x1570mm {PST1 4520 1

The precast staircase item is deemed to include, apart from others, surface finishes and tactile.

Note:
e For measurement of surface finishes separately, refer to Section 20.1.3 for details.
e For measurement of tactile separately, refer to Section 20.3.3 for details.

Adjust for the following as necessary:
e Nil.
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7.4 VOLUMETRIC PRECAST CONCRETE UNITS

7.4.1 BASIC MODELLING APPROACHES

Based on one of the generic model templates, create a loadable family type for each type and size of volumetric
precast concrete unit complete with all the components, and place the individual object in the designed location.

For modelling surface finishes, refer to Section 20.1.1 for details. For modelling built-in fixtures and fittings, refer to
relevant sections for details.

The dimensions stated in the Type Name should be the overall dimensions of the object.

¥

R — J

A

N
== 1 | <

Figure 7.4.1 — 3D View of Volumetric Precast Concrete Unit
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Figure 7.4.2 — Elevation View of Volumetric Precast Concrete Unit
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7.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Volumetric precast concrete unit marks.

Volumetric unit types.

Overall sizes. Required shapes including recesses, sleeves and boxouts.

Mixes or strengths of concrete.

Surface finishes.

Any built-in fixtures and fittings including doors, windows, sanitary fittings and building services, etc.

N o ok~ Db

Any cast-in accessories.

This sample model has not included:

a. Reinforcement. Pre/post-tensioning. Lifting inserts.
Structural connection. Joint details.

Weatherproof systems and joints.

Requirements on moulds.

® a0 o

Building services connections.

7.4.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of volumetric precast concrete units, create a schedule with the following fields:

<Volumetric precast concrete units Schedule>

A B [ D E
Famil Type (Overall size) Mark Concrete grade Count
PCT-VPB-PQS-__ -00 {1790x1690x2830mm V1 145/20 1

The volumetric precast concrete unit is deemed to include, apart from others, surface finishes and built-in fixtures and
fittings.

Note:
e For measurement of built-in fixtures and fittings separately, refer to the relevant sections for details.
e  For measurement of surface finishes separately, refer to Section 20.1.3 for details.

Adjust for the following as necessary:
e Nil
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SECTION 8 - MASONRY

8.1 BRICKWORK AND BLOCKWORK

8.1.1 BASIC MODELLING APPROACHES

Based on the walls template, create a system family type for each type and thickness of brick walls / block walls /
panel walls, and place the individual object in the designed location to the required alignment and top and base levels.

The relevant information that can be extracted from the parameters includes wall type, length, unconnected height
(height), width (thickness), area, etc.

The top of the brick wall / block wall / panel wall is below the horizontal elements (e.g., beam, slab, etc.).

Set the top attachment levels or switch the join-order with beams and slabs such that the wall brick or block area is up

to beam or slab soffits only.

Set the corner wall joint method consistently as this will affect the allocation of brick or block areas between different

wall thicknesses joined together.

Base i Arlached
Base Extension Distance 0.0

= . .
'éunnuud Hesght |3700,0 1
o BELLL

Top is Attached
Top Extension Distance |D.l.'.l |
| RoomBounding @
ielatod to Mass [
Structural [a] ,%t
Enable Anatytical Model | | [
Structural Lisage |Non-bearing 1|
|3500.0 |
[12550 m? |
7285 mt 1]
| |
] ! |
BW-01 ]
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Figure 8.1.1 — 3D View of Brick / Block Wall




Lintel, if created on top of the door opening, would be overlapped with the brick/block walls. If lintel is modelled,

information on the details for respective openings or locations shall be provided.

Basic Wall

T AWL-LTL-PQS-RC_100-00 1

Walls (1) - B EditType
Lacation Ling T Centaring 1]
SesecomaE Lol -
Base Offeet 20000 8 e e
Base is Attached [ __-_l
Base Extension Distance (0.0 ! [ _-
Top Conatraint 10 leval; Level 1 _-__l
Unconnected Height 1000 I -—-_-
oo zTouD 4| -___-'
Topisdisched | | L]
Top Extension Distance 0.0 __-_-
[ --__I
__—-.
I gy e
N R i e |
B0 -__-|
o017 F m S
' T
- I

Figure 8.1.2 — Lintel on Top of Door Opening
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8.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

e Wall marks.

e  Wall types.

e Materials, qualities, construction and laying methods.

e Wall thicknesses.

e  FRP and insulation properties.

e Damp-proof courses (if any).

e Reinforcement (if any).

e  Stiffeners for walls exceeding a specified height (if any).

e Lintels, with cross-sectional sizes, lengths of end laps, concrete mixes and reinforcement details (if any).

8.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of masonry, create a schedule with the following fields:

<Blockwall Schedule> I
A B C D E F |
Famil Type Mark Length Unconnected Height Area
Basic Wall AWL-__ -PQS-BRICK_100-00 BW-01 3550 3700 12.95
Basic Wall AWL-__ -PQS-BRICK_100-00 BW-02 6200 3700 20.96

For measurement of lintels, create a schedule with the following fields:

<Lintel Schedule>

A B [ D E F
Famil Type Mark Length Unconnected Height Count
Basic Wall [AWLLTL-PQS-RC_100-00  LTLO1 (1100 100 1

Adjust for the following as necessary:
e Nil

80 BIM Measurement Information Requirements




SECTION 9 - STRUCTURAL STEELWORK

9.1 STEEL COLUMNS

9.1.1 BASIC MODELLING APPROACHES

Based on the structural columns template, create a loadable family type for each type and cross-sectional size of steel
columns, and place the individual object in the designed location to the required top and base levels.

The relevant information that can be extracted from the parameters includes cross-sectional size, length, unit weight
per linear length, volume, etc.

Calumn Location Mark

Structural Material |Primer |
‘Structural .

i ' LS

TECe ™

Unit weight per inear__ 94,000 ka/m l;'

-\.i-m;.-\. - !-.'{

Comments 1 —_—

Wark STC.01 B —

Figure 9.1.1 — 3D View of Steel Column
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Steel column marks.

Cross-sectional sizes and unit weights per length.
Types and grades of materials.

Surface treatments and finishes.

ok~ 0N =

Castellated/tapered/curved/cambered.

9.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of steel columns, create a schedule with the following fields:

<Structural Column Schedule>
A B C D E F
Family Type Mark Length Unit weight per linear Weight

SCL-STC-AEC-SYS HC  {300x300x94kg/m STC_01 2960 94.00 kg/m 278.24 kg
SCL-STC-AEC-SYS HC  {300x300x94kg/m STC_02 2960 94.00 kg/m 278.24 kg
SCL-STC-AEC-5YS HC  :300x300x94kg/m STC_03 2960 94.00 kg/m 278.24 kg
SCL-STC-AEC-SYS HC  :300%300x94kg/m STC_04 2960 94.00 kg/m 278.24 kg
Grand total: 4 11840 1112.96 kg

Set the following formula in the schedule:
e Weight = Length * Unit weight per linear (length)

For measurement of painting, create a material take-off schedule with the following fields:

<Structural Column Material Takeoff>
A B C D E F
Family Type Mark Length Material Name Material: Area
SCL-STC-AEC-SYS HC  :300x300x94kg/m STC_01 2960 Primer 520
SCL-STC-AEC-8YS HC  i300x300x94kg/m STC_02 2960 Primer 520
SCL-STC-AEC-8YS HC  1300x300x94kg/m STC_03 2960 Primer 5.20
SCL-STC-AEC-SYS HC  1300x300x94kg/m STC_04 2960 Primer 5.20
Grand total: 4 20.81

Or base on a specially defined surface area parameter for the structural steel objects.

Note:

e According to HKSMM5, the mass of structural members is measured based on their overall lengths with no
deduction for splay cuts or mitred ends, notches and holes, and no addition for mass of weld fillets, bolts, nuts,
washers, rivets, rolling margins, galvanising or other protective coatings.

Adjust for the following as necessary:
e Nil.
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9.2

STEEL BEAMS

Based on the structural framing template, create a loadable family type for each type and cross-sectional size of steel

beams, and place the individual object in the designed location to the required alignment and length.

The relevant information that can be extracted from the parameters includes cross-sectional size, cut length (beam

length), unit weight per linear length, volume, etc.

Properties

SEM-5TB-POS-HB-00
200x20kA9.9ka m

Structural Framing (Other) (1) B8 Edit Type
Canstraimls ®
Beference Level erl 1 ]

Start Lovel Offsat 20000
End Leved Offzet 30000
Cress-Section Rotation  10.00°
Geometric Position i
Text ¥
Materials and Finishes »
Structyral &
Stick Symbol Location Center of Geomelry
Start Conmection Mone
End Canngction P
Cust Langth 20041 |
Structural Usage Crthigr
Start Attachmient Type  End Elevation
End Amtachrant Typs End Elgnvation
Cambser Size
Muember of studs
Enable Analytical Model B
Diimsrigians ®
viodume 0018 m
Luinit weight per finear 48.900 kg/m |
Eeyiataon at Tos o
RGN &1 Bemom
Identity Data ®
Irage
Comments
| Hark STE._01 |

Figure 9.2.1 — 3D View of Steel Beam

Figure 9.2.2 — Connection details of Steel Beam
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Steel beam marks.

Cross-sectional sizes and unit weights per length.
Types and grades of materials.

Surface treatments and finishes.

ok~ 0N =

Castellated/tapered/curved/cambered.

9.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of steel beams, create a schedule with the following fields:

<Structural Framing Schedule>
A B C D E F
Family Type Mark Cut Length Unit weight per linear Weight
SFM-STB-PQS-HB-00 200:200x49 Ykg/m STB_M1 2904 4990 kg/'m 144 91 kg
SFM-STB-PQS-HB-00 200x200x49 9%kg/m  (STB_02 2904 49 90 kg/m 144.91 kg
SFM-STB-PQS-HB-00 20020049 Ykg'm STB 04 3000 49.90 kg/m 149.70 kg
SFM-STB-PQS-HB-00 200x200x49 9kg/m  (STB_03 3000 49 90 kg/m 149.70 kg
Grand total: 4 11808 589.22 kg
Set the following formula in the schedule:
Weight = Cut Length * Unit weight per linear (length)
For measurement of painting, create a material take-off schedule with the following fields:
<Structural Framing Material Takeoff>
A B C D E F
Family Type Mark Cut Length Material Name Material: Area
SFM-STB-PQS-HB-00 200x200x49.9kg/m  STB_01 2904 Primer 337
SFM-STB-PQS-HB-00 200x200x49 9kg/m  iSTB_02 2904 Primer 3.37
SFM-STB-PQS-HB-00 200x200x49 9kg/m  STB_04 3000 Primer 349
SFM-STB-PQS-HB-00 200x200x49.9kg/m  (STB_03 3000 Primer 3.49
Grand total: 4 13.72

Or base on a specially defined surface area parameter for the structural steel objects.

Note:

e According to HKSMM5, the mass of structural members is measured based on their overall lengths with no
deduction for splay cuts or mitred ends, notches and holes, and no addition for mass of weld fillets, bolts, nuts,
washers, rivets, rolling margins, galvanising or other protective coatings.

Adjust for the following as necessary:
e Nil
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9.3 STEEL BRACINGS

9.3.1 BASIC MODELLING APPROACHES

Based on the structural framing template, create a loadable family type for each type and cross-sectional size of steel
bracings, and place the individual object in the designed location to the required alignment and length.

The relevant information that can be extracted from the parameters includes cross-sectional size, cut length (beam
length), unit weight per linear length, volume, etc.

f SFM-BRA-PQS-HC-00 =
150xT5x18
Structural Framing {Other) (1) ~ | B Edit Type
[Level T |
|1500.0
. 25000 ]
Cross-Section Rotation | 0.00* {
e %;!
iy
B i
|Certer of Geormetry |
Nore
Mone
Cut Length [31215 K
End Atachrnent Type  End Elevation
Camber Size [
Enable Analytical Model @)
- L Figure 9.3.1 — 3D View of Steel Bracing
[unit weight per finear | 17.900 kg/m I
Elevation at Top CYAMIES >
 Elevation at Boltem | Svaries
o et
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9.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Steel bracing marks.

ok~ 0N =

Types and grades of materials.
Surface treatments and finishes.

Cross-sectional sizes and unit weights per length.
Castellated/tapered/curved/cambered.

9.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of steel bracings, create a schedule with the following fields:

<Structural Bracing Schedule>

Set the following formula in the schedule:

e Weight = Cut Length * Unit weight per linear (length)

For measurement of painting, see example for steel beams.

Note:

e According to HKSMM5, the mass of structural members is measured based on their overall lengths with no
deduction for splay cuts or mitred ends, notches and holes, and no addition for mass of weld fillets, bolts, nuts,
washers, rivets, rolling margins, galvanising or other protective coatings.

Adjust for the following as necessary:

e Nil
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A B C D E F
Family Type Mark Cut Length Unit weight per linear Weight
SFM-BRA-PQS-HC-00 160xT5x18 BRA-02 1530 17.90 kg/m 27.38 kg
SFM-BRA-PQS-HC-00 160xT5x18 BRA-01 3122 17.90 kg/m 5588 kg
SFM-BRA-PQS-HC-00 180x75x18 BRA-03 1540 17.90 kg/m 2757 kg




9.4 CONNECTIONS TO FRAMED MEMBERS

9.4.1 BASIC MODELLING APPROACHES

Based on the structural connections template, create a loadable family type for each type and size of connection plates
by sketching the profile of the steel plates/stiffeners or brackets etc., and place the individual object in the designed

location.

The relevant information that can be extracted from the parameters includes connection type, length, width, thickness,

volume, unit weight per volume, etc.

Figure 9.4.1 — 3D View of Connection Detail
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9.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Connection marks.

Connection types.
Types and grades of materials.

Ea R

Surface treatments and finishes.

9.4.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of connections to framed members, create a schedule with the following fields:

i
Pice_& Sloss ] ] ) :

SCN-CE3-FOE-Plate_dHole 0 %El ] £00 20 0.004 m* THEQLDD iy'rr® .04 kg
SCN-CES-POE-Plate_aHole-D0 jSIﬂll ]LE 380 20 E] m MMW 2581 kg
SCH-CBS-POS-Plate_4Hols-00 Eﬁ 15“ D 20 0.00d m* THED OO kg'm® 004 kg
SCHN-CBS-PO5-Plate_AHghe-{0 Gifferar B0 B0 20 0.003 m* THRL0D kylm® 25,01 kg

e 500 A 20

Shnar o 80 ]

., o il

Set the following formula in the schedule:
e Weight = Volume * Weight per volume

Note:

e According to HKSMM5, the mass of structural members is measured based on their overall lengths with no
deduction for splay cuts or mitred ends, notches and holes, and no addition for mass of weld fillets, bolts, nuts,
washers, rivets, rolling margins, galvanising or other protective coatings.

Adjust for the following as necessary:
e Nil
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9.5 METAL PROFILED SHEET DECKING

9.5.1 BASIC MODELLING APPROACHES

Based on the structural floors template, create a system family type for each type and thickness of metal profiled sheet
decking, and place the individual object in the designed location to the required boundary.

The relevant information that can be extracted from the parameters includes thickness, perimeter, area, etc.

m— Flo0f .
FMW-DEK-POS-Profiled_120-00
Floors (1) ~ B Edit Type
fE _i'- 5 *
Height Offset From... 0.0
Room Bounding @
Related 1o hass [
(B B | .
Structural g
Enable Analytical M| 8

R Bt B bt ot |

Febar Cover - Oth.. Rebar Cover 1 <25

S

| .Sdnpe |

Perimeter 151650

Arga ;I._‘:Hi md

Velume {0787 m?

Elevation at Top 100

Elevation at Bottom |-120.0
[Thiciness 1200 |
dentity Data *

image

Comments

Mark |

Concrete grade (€30

Figure 9.5.1 — 3D View of Metal Profiled Sheet Decking
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9.5.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Steel decking marks. (if any)

Materials, qualities, construction, surface finishes and fixing methods.
Profiles and thicknesses of decking.

Ea R

Horizontal/sloping/curved.

9.5.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of metal profiled sheet decking, create a schedule with the following fields:

<Metal Profiled Sheet Decking Schedule>

A B E D

Family Type Thickness Area

FMW-DEK-PQS-Profiled_120-00 (120

Note:

e Add a field to enter the soffit heights from finished floor level below < 5.00 m, and thereafter in 1.50 m stages,
according to HKSMM5.

e According to HKSMM5, metal decking area is measured based on the finished area of concrete cast onto the
decking.

e There is an alternative measurement rule of no deduction for voids < 1.00 m?2.

Adjust for the following as necessary:
e Nil
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SECTION 10 - WATERPROOFING

10.1 WATERPROOFING

10.1.1 BASIC MODELLING APPROACHES

Waterproofing includes roofing, tanking and damp-proofing, and related work. There can be three modelling
approaches for waterproofing as follows:

1) Create Rooms;

2) Apply Paint; or

3) Create separate layers by modelling Floor and Wall as waterproofing layers.
Refer to Section 20.1.1 for details of the modelling approaches.

1) Create Rooms:

Example of waterproofing modelled by Rooms:

Rooms (1) ~| B3 Edit Type
Caonstraints S
Level Level 1
Llopec Lot Leuall .
Limit Offset 2750.00 |
“Base Offset [oX]y
Dimensions a
Area 2931 m?
Perimeter 6940.00
Unbounded Height 2750.00
Volume Mot Computed
Computation Height 0.00
Identity Data A
Mumber 7
Name Bathroom Figure 10.1.1 — Plan View of Bathroom with Rooms
Image
Comments
Occupancy
Department
Base Finish
Ceiling Finish
Wall Finish
Floor Finish H: Horizontal
~Occupant . .
B V: Vertical
Phase
Waterproofing Type (H)A/ Liquid membrane
Waterproofing Type (V) Liquid membrane
Mos. of Coats (H) Two coats
Mos. of Coats (V) Two coats
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2) Apply Paint:

Example of waterproofing by applying “Paint”:

Figure 10.1.2 — 3D View of Area Applying “Paint”
for Waterproofing Layer

BIM Measurement Information Requirements
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3) Create separate layers by modelling Floor and Wall as waterproofing layers:

Example of waterproofing modelled by separate layers of walls and floors:

Properties *x

Basic Wall
FIN-WTP-PQS-LiquidMem-00

-

Walls (1) ~ | Bg Edit Type
Constraints ¥
Structural ¥
Dimensions A

| ength 146000

Area 2.593 m2

Volume 0.026 m3

3

Identity Data
Image

Comments

Mark

Phasing 3
Phase Created New Construction

Phase Demolished None

Other B
Waterproofing Type ...

Waterproofing Type ...

Nos. of Coats (H)

Mos. of Coats (V)

Nos. of Coats Two coats

Figure 10.1.3 — 3D View of Waterproofing on Walls
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Properties X

Floor
FIN-WTP-PQS-LiquidMem-00

Floors (1) ~ | Hg Edit Type
Constraints ¥
Structural ¥
Dimensions A

Elevation at Top 55.00

Elevation at Bottom  40.00
Thickness 15.00

Identity Data
Image
Comments
Mark

Phasing &
Phase Created New Construction
Phase Demolished None

Other

Waterproofing Type ...

»

Figure 10.1.4 — 3D View of Waterproofing on Floors

Waterproofing Type ...
Nos. of Coats (H)
Nos. of Coats (V)
Nos. of Coats Two coats

Waterproofing Type iLiquid membrane
Sloging ]
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10.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Waterproofing marks. (if any)

Waterproofing types.

ok~ 0N =

Kind and quality of waterproofing materials.
Thicknesses and number of coats or layers.

Horizontal/sloping (> 15° from horizontal)/vertical/curved.

Depending on the modelling approach, the model may not have included all the information as listed above.

10.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of waterproofing, create relevant material take-off schedules or schedules depending on the

modelling approach.

1) Create Rooms:

For measurement of waterproofing by Rooms, create a schedule with the following fields (details referring to

Section 20.1.3):

<Waterproofing Schedule - Horizontal by Rooms>

A B [ D E
MName Waterproofing Type (H) Mo. of Coats (H) Area Count
Bathroom ‘Liquid membrane ‘Two coats 2930 1
Example of Waterproofing Schedule — Horizontal by Rooms
<Waterproofing Schedule - Vertical by Rooms:
A B C D E r G |
MName Waterproofing Type (V) | No. of Coats (V) Perimeter Height Wall Area (Perimeter x Height) | Count
Bathroom ‘Liquid membrane ‘Two coats 6940.00{  2330.00: 1617 1

Example of Waterproofing Schedule — Vertical by Rooms
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2) Apply Paint:

For measurement of waterproofing by applying “Paint” with split function, create a material take-off schedule to

include “Material: Area” (details referring to Section 20.1.3):

=Waterproofing Schedule by Paint=
A B C D
Material: Name Waterproofing Type Mo. of Coats Material: Area
Liguid membrane waterproofing (Horizontal) Liguid membrane Two coats 1.98
Liguid membrane waterproofing (Horizontal) Liguid membrane Two coats 0.68
Liguid membrane waterproofing (Horizontal): 2 2.66
Liguid membrane waterproofing (\Vertical) Liguid membrane Two coats 3.32
Liguid membrane waterproofing (\Vertical) Liguid membrane Two coats 2.
Liguid membrane waterproofing (\Vertical) Liguid membrane Two coats 259
Liguid membrane waterproofing (\Vertical) Liguid membrane Two coats 455
Liguid membrane waterproofing (Vertical): 4 13.18

Example of Waterproofing — Schedule by Applying Paint

3) Create separate layers by modelling Floor and Wall as waterproofing layers:

For measurement of waterproofing layers modelled by Floor and Wall, create material take-off schedules to include
the following fields (details referring to Section 20.1.3):

<Waterproofing - Horizontal Schedule>
A B C D E F
Family Type No. of Coats Material: Name Material: Area Sloping
Floor FIN-WTP-PQS-LiquidMem-00 Two coats Liquid membrane waterproofing (Horizontal) 1.98 1
Floor FIN-WTP-PQS-LiquidMem-00 Two coats Liquid membrane waterproofing (Horizontal) 0.68 C]
Grand total: 2 2.66

Example of Waterproofing — Horizontal Schedule (created by “Floor”)
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<Waterproofing - Vertical Schedule>

C

Basic Wall FIN-WTP-PQS-LiquidMem-00 Liquid membrane waterproofing (Vertical)

Basic Wall FIN-WTP-PQS-LiquidMem-00  iTwo coats Liquid membrane waterproofing (Vertical) 271
Basic Wall FIN-WTP-PQS-LiguidMem-00  :Two coats Liquid membrane waterproofing (Vertical) 259
Basic Wall FIN-WTP-PQS-LiquidMem-00  {Two coats Liquid membrane waterproofing (Vertical) 455

Example of Waterproofing — Vertical Schedule (created by “Wall”)

Note:
e According to HKSMM5, waterproofing area is measured based on that in contact with base.

Adjust for the following as necessary:

e Doors and windows (for the approach adopting “Rooms”, the quantities given are based on the overall dimensions
without deduction of openings).

e Voids and openings if required.

e Skirtings and turn-ups, curbs, channels, cesspools, sumps, etc.

e As required based on the SMM rule chosen.
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SECTION 11 - CURTAIN AND GLASS WALLING, CLADDING AND COVERINGS

11.1 CURTAIN WALLING

11.1.1 BASIC MODELLING APPROACHES

Based on the walls template, create a system family type for each type of curtain walls, and place the individual object

in the designed location to the required alignment and top and base levels.

The relevant information that can be extracted from the parameters includes length, unconnected height (height), area,

etc.

Structurad Lsage  |Non-bearing

s =
Length TBS0.0 Figure 11.1.1 — 3D View of Curtain Walling
Area 0,850 md
! p =

Mark w01 |
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Length is determined by the profile setting.

Example 1 shows the profile cut at centre of mullion:

1000

850

99
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Example 2 shows the profile at internal side of mullion:

1000

700

B
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11.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

R e

11.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of curtain walls, create a schedule with the following fields:

Curtain wall marks.

Materials, qualities, construction, and surface finishes of framing members.

Types and thicknesses of vision and spandrel glass panels.

Mullion and transom spacings.

Vertical/horizontal/sloping (> 15° from horizontal)/curved.

Opening types — openable windows/glazed doors/louvres/protective bearers/others.

<Curtain Wall Schedule=

C

D

E

Curtain Wall

CUW-__-PQS-Panel_T25-00

Length

Unconnected Height

Curtain Wall CUW-___-PQS-Panel_T25-00 Cw-02 850 1000 0.85
Curtain Wall CUW-__ -PQS-Panel_T25-00 Cw-03 850 1000 0.85
Curtain Wall CUW-__ -PQS-Panel_T25-00 Cw-04 850 1000 0.85
Curtain Wall CUW-__ -PQS-Panel_T25-00 CWw-05 850 1000 0.85
Curtain Wall CUW-__ -PQS-Panel_T25-00 Cw-06 850 1000 0.85
Curtain Wall CUW-__ -PQS-Panel_T25-00 cw-o7 850 1000 0.85

Curtain Wall

Note:

CUW- P8 Panel T25-60

According to HKSMM5, curtain walling area is measured based on its exposed faces.

Adjust for the following as necessary:

Length, depending on whether the profile setting matches the method of measurement.

BIM Measurement Information Requirements
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11.2 GLASS WALLING

11.2.1 BASIC MODELLING APPROACHES

Based on the walls template, create a system family for each type of glass walls, and place the individual object in the
designed location to the required alignment and top and base levels.

The relevant information that can be extracted from the parameters includes length, unconnected height (height), area,
etc.

" Hase it Attached = n
Top Constraint Unganngctied
[Unconnected Height 9904.2 ]
Top O t J[5Ks)
“Top s Attached. || §
a
¥
¥
!.
Structural : L
Enable Anahaical b
“Struciural Usage  |[Non-bearing
Length [1m350 .
Area (100379 m : = D Vi f Glass Wall
entiy Data ) igure 11.2.1 3D View of Glass Walling
Image
[ 008 ]
Sul-type l
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11.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Glass wall marks.

o o~ W N =

11.2.3 QUANTITY TAKE-OFF GUIDELINES

Materials, qualities, construction and surface finishes of framing members.

Types and thicknesses of glass panels.

Mullion spacings. Typical heights of glass panels.
Vertical/horizontal/sloping (> 15° from horizontal)/curved.

Opening types — openable windows/glazed doors/louvres/protective bearers/others.

For measurement of glass walls, create a schedule with the following fields:

<Glass Wall Schedule>

A B & D E F
Family Type Mark Length Unconnected Height Area
Curtain Wall CUW-GSW-PQS3-__ -00 009 10135 9904 100.38
Curtain Wall CUW-GSW-PQS-__ -00 010 2623 9904 2598

Note:

Adjust for the following as necessary:

should be revised from “Curtain Wall Schedule” to “Glass Wall Schedule”.
According to HKSMM5, glass walling area is measured based on its exposed faces.

Length, depending on whether the profile setting matches the method of measurement.

BIM Measurement Information Requirements

When creating the relevant schedule, while the family name “curtain wall” is still being used, the schedule title
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WALL CLADDING

11.3.1 BASIC MODELLING APPROACHES

Based on the walls template, create a system family type for each type of wall cladding, and place the individual object
in the designed location to the required alignment and top and base levels.

The relevant Information that can be extracted from the parameters includes length, unconnected height (height), area,

| Curtain Wall |
' CUW-WCL-PQS-ALUM_TS0-00  ~ T
"Walls (1) - ER EditType
m_;_\\ .—~.'r.-——5—u-'r | ::"/
Baze Constraint Level 1
Base Offset ‘00 ;
el = i
Top Constraint it.lnccnn_clbed
I Unconmnected Height | 3720.0
Top O a0
Top is Attached || |
Room Bounding @

Redated 1o Mass

B

‘Il:!'DOQ.EI
137.200 m*

MWD |
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11.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Wall cladding marks.

Materials, qualities, construction and surface finishes of claddings, and backings (if any).
Dimensional descriptions of claddings.
Vertical/horizontal/sloping (> 15° from horizontal)/curved.

ok~ 0N =

Opening types — openable windows/glazed doors/louvres/protective bearers/others.

11.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of wall cladding, create a schedule with the following fields:

<Wall Cladding Schedule> I
A B C D E F |
Family Type Mark Length Unconnected Height Area
Curtain Wall . CUW-WCL-PQS-ALUM_T50-00 MWO1 10000 3720 3720
Curtain Wall | CUW-WCL-PQS-ALUM_T50-00 MWO1 10000 3720 3720

Note:

e When creating the relevant schedule, while the family name “curtain wall” is still being used, the schedule title
should be revised from “Curtain Wall Schedule” to “Wall Cladding Schedule”.

e According to HKSMMS5, wall cladding area is measured based on its exposed faces.

Adjust for the following as necessary:
e |ength, depending on whether the profile setting matches the method of measurement.

BIM Measurement Information Requirements
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11.4  SKYLIGHTS

11.4.1 BASIC MODELLING APPROACHES

Based on the windows template, create a loadable family type for each type and bay size of skylights, and place the
individual object in the designed location to the required area.

Adopt parametric modelling such that the model geometry will be changed accordingly when the dimensional values
are modified. This can avoid inconsistency between geometrical and non-geometrical information.

The relevant information that can be extracted from the parameters includes number, length and width of skylight
panels, overall length, width and area of skylight, etc.

§ E

lar.. ]
Siodight Area | 23,658 m
Crverall Width |31524

[ Gverall Length [7587:0
IM__

| Commarnts

Mark 5

Figure 11.4.2 — Plan View of Skylight
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11.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Skylight marks.

Materials, qualities, construction and surface finishes of framing members.
Overall sizes.

Types and thicknesses of glass panels.

Structural glazing system.

R e

Horizontal/sloping (> 15° from horizontal)/curved.

This sample model has not included:
a. Fixing details to host.

11.4.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of skylights, create a schedule with the following field:

<Skylight Schedule>

A B c D E 7
Famil Type Mark Owverall Length Owerall Width Skylight Area
WDW-SKY-PQS-ALUM-00 iPanel_1000x1200mm  :SKL-01 7581 13152 2390

Note:

e When creating the relevant schedule, while the family name “window” is still being used, the schedule title should
be revised from “Window Schedule” to “Skylight Schedule”.

e According to HKSMMS5, skylight area is measured based on its exposed faces.

Adjust for the following as necessary:
e Nil

BIM Measurement Information Requirements
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11.5 GLAZED COVERED WALKWAYS

11.5.1 BASIC MODELLING APPROACHES

Based on one of the generic model templates, create a loadable family type for each type and size of covered
walkways, and place the individual object in the designed location.

Adopt parametric modelling such that the model geometry will be changed accordingly when the dimensional values
are modified. This can avoid inconsistency between geometrical and non-geometrical information.

The dimensions stated in the Type Name should be the overall dimensions of the object.

The relevant information that can be extracted from the parameters includes overall length and width, etc.

i Figure 11.5.1 — 3D View of Glazed Covered Walkway
%
i
|
L I I
[ I | |
[ I

- — _.l..- —_ = =
Width = 4150

e S

|
| Length= 25250
|
'|
!
|

e L = =
|

E

I

|

I |
1 |' i
! | |
ERREEE
T T "

Figure 11.5.2 — Plan View of Glazed Covered Walkway
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11.5.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Covered walkway marks.

Materials, qualities, construction and surface finishes of framing members.
Overall sizes.
Types and thicknesses of glass/polycarbonate panels; flat or curved.

ok~ 0N =

Structural glazing system.

This sample model has not included:
a. Foundation details of supports.

11.5.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of glazed covered walkways, create a schedule with the following fields:

‘ <Covered Walkway Schedule>

A B ) D E F
Famil Type Mark Overall Length Overall Width Count
MW _-CVW-PQS-ALUM-00 252501 x 4150W [CWY-01 125250 4150 |

Note:
e According to HKSMM5, glazed covered walkway is measured along its centre line if measured by length.
Otherwise, they are measured by numbers.

Adjust for the following as necessary:
e Nil
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SECTION 12 - WINDOWS, LOUVRES AND SHOP FRONTS
12.1 WINDOWS

12.1.1 BASIC MODELLING APPROACHES

Based on the windows template, create a loadable family type for each type and size of windows, and place the
individual object in the designed location.

The relevant information that can be extracted from the parameters includes width, height, sill height, etc.

—

~

\,

Figure 12.1.1 — 3D View of Window

‘080021

oshl

"

Figure 12.1.2 — Elevation View of Window
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12.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Window marks.

Materials, qualities, construction and surface finishes of framing members.
Structural opening sizes.

Overall window sizes.

Types and thicknesses of glass panels.

[ronmongery.

N o ok~ Db

Fire resistance rating.

12.1.3 QUANTITY TAKE-OFF GUIDELINES

For the measurement of windows, create a schedule with the following fields:

<Window Schedule>
A B C D E F G
Level Family Type Mark Width Height Count
2F(T1) ‘WDW-CSM-PQS-ALUM-00 (W16_950x1150mm ‘W16 (1000 mm {1200 mm 1

Note:
e Overall window size is used for describing the window.
e  Structural opening size is used for measurements related to the opening size.

Adjust for the following as necessary:
e Nil

BIM Measurement Information Requirements
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12.2 LOUVRES

12.2.1 BASIC MODELLING APPROACHES

Based on the windows template create a loadable family type for each type and size of louvres, and place the individual
object in the designed location.

The relevant information that can be extracted from the parameters includes width, height, sill height, etc.

|

‘....._..q.....q.._.,q../
i

|

Figure 12.2.1 — 3D View of Louvre (external side)

2500

Figure 12.2.2 — Elevation View of Louvre
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12.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Louvre marks.

Structural opening sizes.
Overall louvre sizes.
[ronmongery.

N o ok~ Db

Fire resistance rating.

Louvre types: weatherproof/fixed/adjustable.

12.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of louvres, create a schedule with the following fields:

Materials, qualities, construction and surface finishes of framing and blading members.

<Louvre Schedule>
A B C D E F
Fami Type Mark Width Height Count
WDW-LVR-PQS-ALUM-00 §9I)l] x 1180mm §LOU—I]1 EBDD §115I)

Note:

e OQverall louvre size is used for describing the louvre.

e  Structural opening size is used for measurements related to the opening size.

BIM Measurement Information Requirements
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For measurement of paint/finishes around sides of openings, use paint tool:

7 _—
<Painted Area>
A B
Material: Name Material- Area
Paint 042 m?
’'y

Figure 12.2.3 — 3D View of Louvre (internal side)

Adjust for the following as necessary:
e Nil
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12.3 SHOP FRONTS

12.3.1 BASIC MODELLING APPROACHES

Based on the curtain panels template, create a loadable family type for each type and height of shop front, and place
the individual object in the designed location to the required length.

The relevant information that can be extracted from the parameters includes panel width, height, shopfront length,
area, etc.

wais ) - BesTpe T

Unconnected Hesght 30000
oF Ay

Top is Atached B \“"-

['
mm,- . 1 \__\ [I

Figure 12.3.1 — 3D View of Shop Front
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12.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Shop front marks.

Materials, qualities, construction and surface finishes of framing members.
Overall shopfront sizes.

Types and thicknesses of glass panels.

Any glazed doors or other openings.

[ronmongery.

N o ok~ Db

Any sloping/curved surfaces.

12.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of shop fronts, create a schedule with the following fields:

<Shop Front Schedule> I
A B [ D E F |
Fami Type Mark Length Unconnected Height Area
Curtain Wall  {AWL-SFT-PQS-GLS_Shopfront-00  |SFT01 16400 13000 19.20

Note:
e The descriptions of the quantities should be clear as to the meaning of the shop front heights when there are false
ceilings and supporting frames above false ceilings.

Adjust for the following as necessary:
e Extra over shop fronts for glazed doors.
e |ronmongery for glazed doors if measured separately.
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SECTION 13 - DOORS, GATES, SHUTTERS AND IRONMONGERY

13.1  TIMBER DOORS

13.1.1 BASIC MODELLING APPROACHES

Based on the doors template, create a loadable family type for each type and size of timber doors, and place the

individual object in the designed location.

The relevant information that can be extracted from the parameters includes structural opening width and height, door
overall width and height, door panel width and height, sill height, etc.

Door Crerall Height
Dastsr Croprall Width

21420 mm
10460 mm

Door Panel Height
Door Panel Width

S.0. - Height

2065.0 mm
SDjIJ._Gmm
21070 mm

WO

Figure 13.1.1 — Front Elevation of Timber Door

BIM Measurement Information Requirements

117




AL
T

7

il

Wi

i

I 2142
T
25
45 ] 2065 (DOOR PANEL)
T
M3 425 I 530 |24 504
T T T T
uw
T
o o —
z
|~ 9
[ T=]
=5 /
- =
=2
j—]
2
i o
—f —4— 4
2

Door Details

Figure 13.1.2 -

BIM Measurement Information Requirements

118




13.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Timber door marks.

Door types — single-leaf/double-leaf/swinging/sliding/folding.
Materials, qualities, construction, and surface finishes of doors.
Structural opening sizes.

Overall sizes.

Sizes and thicknesses of door panels.

Cross-sectional sizes of door frames/linings and architraves.
Glazed panels and louvres (if any) and their dimensions.
Wicket doors (if any) and their dimensions.

Fire resistance ratings and sound reduction ratings (if any).

- 2 ©® N o o s~ 0Nd =

- O

l[ronmongery or, if specially specified, ironmongery schedule and marks.

13.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of timber doors, create a schedule with the following fields:

<Door Schedule>

A B € D E F G
Family Type Mark Door Overall Width | Door Overall Height S5.0. - Width S5.0. - Height
DOR-SGL-PQS-WD1-00  Door Panel_900x2065mm :\WD1 1046 mm 2142 mm 1976 mm 2107 mm
= @
H 1 J K
Door Panel Width | Door Panel Height | Fire Rating Count

1900 mm :2065 mm :60mins i1

Note:
e The descriptions of the quantities should be clear as to the meaning of the overall size.

Adjust for the following as necessary:
e Nil
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13.2 METAL DOORS

13.2.1 BASIC MODELLING APPROACHES

Based on the doors template, create a loadable family type for each type and size of metal doors, and place the
individual object in the designed location.

The relevant information that can be extracted from the parameters includes structural opening width and height, door

and frame overall width and height, door panel width and height, sill height, etc.

o

W

5.0, - Width

e

¥

Dogr Cverall Height 30930
Door Cverall Width 124500
Door Panel Height 30260
Door Panel Width 23840
Door Panel Thickness 500

S.0. - Hiight 3100.0

\

MD-1
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13.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

1
2
3
4
58
6
7
8
9
1

Metal door marks.

Door types — single-leaf/double-leaf/ swinging/ sliding/folding.

Materials, qualities, construction and surface finishes of door and frames.

Overall size.

Sizes and thicknesses of door panels.

Cross-sectional sizes and thicknesses of door frames/linings and architraves.

Glazed panels and louvres (if any) and their dimensions.

Wicket doors (if any) and their dimensions.

Fire resistance ratings and sound reduction ratings (if any).

13.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of metal doors, create a schedule with the following fields:

0. Ironmongery or, of specially specified, ironmongery schedule and ironmongery marks.

<Door Schedule>

A B C D E F G
Famil Type Mark | S.O.-Width | 5.0. - Height | Door Overall Width { Door Overall Height
DOR-DBL-PQS-MD1-00  {Door Panel_2384x3036mm  :MD-1 12500 13100 12490 {3093
p—
= =
H | J K
Door Panel Width ;| Door Panel Height Fire Rating Count

2384

13036

p to 240 minutes

T

Note:
The descriptions of the quantities should be clear as to the meaning of the overall size.

Adjust for the following as necessary:

Nil.
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13.3 GLAZED DOORS

13.3.1 BASIC MODELLING APPROACHES

Based on the doors template, create a loadable family type for each type and size of glazed doors, and place the
individual object in the designed location.

The relevant information that can be extracted from the parameters includes structural opening width and height, door
panel width and height, sill height, etc.

Panel Height |2200.0 k

Doer Panel Width [1700.0
Image
Mark [GD-1 |

Figure 13.3.1 — 3D View of Glazed Door
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Figure 13.3.2 — Elevation View of Glazed Door
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13.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Glazed door marks.

Structural opening sizes.
Overall sizes.

Fire resistance ratings (if any).

© ® N o g kDN

Door types — single-leaf/double-leaf/swinging/sliding/folding.
Materials, qualities, construction and surface finishes of doors.

Sizes and thicknesses of glass door panels.

13.3.3 QUANTITY TAKE-OFF GUIDELINES

[ronmongery or, if specially specified, ironmongery schedule and marks.

For measurement of glazed doors, create a schedule with the following fields:

Cross-sectional sizes and thicknesses of door frames/linings and architraves (if any).

DOR-ETY-PQS-GD1-00  Door Panel_1700x2300mm  :GD-1

Adjust for the following as necessary:

e Nil
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13.4  GATES

13.4.1 BASIC MODELLING APPROACHES

Based on the doors template, create a loadable family type for each type and size of gates, and place the individual
object in the designed location.

The relevant information that can be extracted from the parameters includes structural opening width and height, gate

and frame overall width and height, door panel width and height, sill height, etc.

Frame Creerall Height |2175.0
Frame Cverall Width 1824.0
Gate Panal Hight [z0600
“Gate Panel Width |g180
Wall Recess Thickness | 1000
5.0 - Height (21800
118300
'mi

o 2

\J

Figure 13.4.1 — 3D View of Grate
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13.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Gate marks.

Gate types - single-leaf/double-leaf/swinging/sliding/folding.

Materials, qualities, construction and surface finishes of gates and frames.
Structural opening sizes.

Overall sizes.

Sizes and thicknesses of gate panels.

Cross-sectional sizes and thicknesses of sliding tracks and frames.

© N o ok~ DN =

Glazed panels and louvres (if any) and their dimensions.

©

Wicket doors (if any) and their dimensions.

10. Manually operated or electrically operated.

11. Fire resistance ratings and sound reduction ratings (if any).

12. Ironmongery or, if specially specified, ironmongery schedule and marks.

13.4.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of gates, create a schedule with the following fields:

<Metal Gate Schedule>

A B C D E F G
Family Type Mark S.0_-Width | 5.0 -Height | Frame Overall Width | Frame Overall Height
DOR-OTR-PQS-5G01-00 :Gate Panel_918x2060mm  :SG01 1830 2180 11824 2175
=0 %
H | J K L
Gate Panel Width | Gate Panel Height |  Frame Material Finish Count

'S5 Grade 304 ‘Mirror Finish 1

Adjust for the following as necessary:
e Nil

BIM Measurement Information Requirements

127




13.5 ROLLING SHUTTERS

13.5.1 BASIC MODELLING APPROACHES

Based on the specialty equipment template, create a loadable family type for each type and size of rolling shutters, and
place the individual object in the designed location.

The relevant information that can be extracted from the parameters includes clear opening width and height, shutter,
frame and hood overall width and height, etc.

| DOR-OTR-POS-SHO1-00

Clear Opening_3000x3000mm = i
Specialty Equipment (1) v B Edit Type N
ints. = & )
Level {Level 1

Asterials and Finishes
Waterial GMS

Frame Overall Height  [3250.0
rame Overall Width  |3150.0

| -

Figure 13.5.1 — 3D View of Rolling Shutter
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Figure 13.5.2 — Elevation of Rolling Shutter
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13.5.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

1. Rolling shutter marks.

2. Shutter types.

3. Materials, qualities, construction and surface finishes of shutters, frames and hoods..
4. Clear opening sizes.

5. Shutter, frame and hood overall sizes.

6. Cross-sectional sizes and thicknesses of shutters, frames and hoods.
7. Access/pass doors (if any) and their dimensions.

8. Horizontal or vertical.

9. Manually operated or electrically operated.

10. Fire resistance ratings (if any).

11. Ironmongery or, if specially specified, ironmongery schedule and marks.

13.5.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of rolling shutters, create a schedule with the following fields:

<Ralling Shutter Schedule>
A B C 1] E F G
F T Mark Frame Crprall Wicdth | Frame Overall Hes Frame Matgral Count
DOR-0TR-PO5-5H01-00 | Clear Opening_3000:3000mm | SH-01 EIET] 2250 GMS 1

Note:
e  The descriptions of the quantities should be clear as to the meaning of the overall size.

Adjust for the following as necessary:
e Nil
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13.6 IRONMONGERY

13.6.1 BASIC MODELLING APPROACHES

Based on one of the generic model templates, create a loadable family type for each type and size of ironmongery, and

place the individual object in the designed location.

The relevant information that can be extracted from the parameters includes size, etc.

Han

Figure 13.6.1 — 3D View of Handle

|
dle Length = 120

|
Figure 13.6.2 — Plan View of Handle
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13.6.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

[ronmongery marks.

Sizes.
Brands and model numbers (if available).

ok~ 0N =

Materials, qualities and surface finishes of ironmongery.

Fixing backgrounds: timber/metal/glass/others (including door marks).

13.6.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of ironmongery, create a schedule with the following fields:

<lronmongery Schedule>

A B C D
Fami Type Mark Count
IRM-DOA-PQS-ALU_DoorCloser-00 Heavy Duty 200mm DC-01 1
IRM-DOA-PQS-55_PullHandle-00 Handle 150mm PH-01 1
IRM-DOA-PQS-55_Staplelock-00 300mm SL-01 1
IRM-DOA-PQS-55_LeverHandle-00 Handle 120mm LH-01 1
IRM-DOA-PQS-ALU_DoorGuard-00 100mm DG-01 1

Adjust for the following as necessary:
e Nil
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14.1 SLIDING AND FOLDING PARTITIONS

14.1.1 BASIC MODELLING APPROACHES

Based on one of the generic model templates, create a loadable family type for each type and size of sliding and
folding partitions, and place the individual object in the designed location.

Adopt parametric modelling such that the model geometry will be changed accordingly when the dimensional values
are modified. This can avoid inconsistency between geometrical and non-geometrical information.

The relevant information that can be extracted from the parameters includes length (clear width of opening to fill up),
height (up to false ceiling or structural ceiling), panel number, etc.

.i_-__ ""-;1
P PAR-POS-SldPartintion-00 J
Cverall 5000 L x 2500mm H —ry
Ganaric Modls (1) ~ B Edit Type
_qumwidumm'mm 7
a
—

Figure 14.1.1 — 3D View of Sliding and Folding Partitions

e G e

SLP-01
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14.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Sliding and folding partition marks (or location identifications).

Materials, qualities, construction and surface finishes of panels.

Overall sizes.

Overall height including open framing or unfinished partitioning above ceilings.
Access doors and pocket enclosures (if any) and their dimensions.

Manually operated or electrically operated.

© N o ok~ DN =

Fire resistance ratings and sound reduction ratings.

14.1.3 QUANTITY TAKE-OFF GUIDELINES

Required suspension systems, guide rails, floor guides and other accessories and fixings.

For measurement of sliding and folding partitions, create a schedule with the following fields:

<Sliding and Folding Partition Schedule>

A B C D

Fami Type Mark Clear Width

SPQ-PAR-PQS-SldPartiotion-00 ‘Overall 5000 L x 2500mmH  SLP-01 {5000

Adjust for the following as necessary:
e Nil
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14.2 TOILET AND SHOWER CUBICLE PARTITIONS

14.2.1 BASIC MODELLING APPROACHES

Based on the specialty equipment template, create a loadable family type for each type and size of toilet and shower
cubicles, and place the object in the designed location.

Adopt parametric modelling such that the model geometry will be changed accordingly when the dimensional values
are modified. This can avoid inconsistency between geometrical and non-geometrical information.

The relevant information that can be extracted from the parameters includes overall size, number of bays, etc.

| SPG-TOO-POS-WEParti-00 -
G15W x 15000 x 2200mmH

Specialy Equipment (1 - BditType
i ]

_vaﬂ Lmvel T
Elevation | ]

Panel i
Circuit Numiber [

Cwerall Pantition Width |240.0
Partition Height 22000
Stall Door Width |&20.0
| Stall Clear Widhh 4150
Stall Clear Depth 15000
Pilaster Shoe Height  |75.0

::::v.ﬁ_dm 250 i
--mﬁ,mm e :“ESDD.D i Figure 14.2.1 — 3D View of Toilet and Shower Cubicles
Location 1F Male |
e " |
Mark P01 ]

915 . ]

Y

1500

820

2200

2820

& &

Figure 14.2.2 — Plan and Elevation View of Toilet and Shower Cubicles
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14.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Toilet/shower cubicle marks (or location identifications).

Cubicle partitions or back wall panels type.

Materials, qualities, heights, thicknesses and surface finishes of cubicle partitions or back wall panels and doors.
Overall sizes.

Number of bays in cubicles or access panels in back wall panels.

Whether recessed/corner units.

N o ok~ Db

Required accessories like indicator locks, knobs, hinges, coat hooks, door stoppers, toilet roller holders, trays and
other fixings.

14.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of toilet and shower cubicles, create a schedule with the following fields:

=Toilet Cubicle Schedule=

SPO-TOQ-POS-WCParti-00  |515W 2 15000 x 2200mmH

Note:
e The descriptions of the quantities should be clear as to the meaning of the overall size.

Adjust for the following as necessary:
e Nil
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SECTION 15 - RAISED ACCESS FLOORS

15.1 RAISED ACCESS FLOORS

15.1.1 BASIC MODELLING APPROACHES

Based on the floors template, create a system family type for each type and height of raised access floor, and place
the individual object in the designed location to the required boundary.

The relevant information that can be extracted from the parameters includes raised height, perimeter, area, etc.

Figure 156.1.1 — 3D View of Raised access floors

s

mop

Level 1 Q
[ p.oo
Elevation at Tep 250.00

Fievation at Bottom 35000 Figure 15.1.2 — Elevation View of Raised access floors

Thickmess S0L00
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15.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Raised access floor marks.

Materials, qualities and construction of raised access floors.
Thicknesses and modular sizes of panels.
Cover/top finishes of panels.

ok~ 0N =

Heights of cavities from the top surfaces of subfloors to the underside of panels.

15.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of raised access floors, create a schedule with the following fields:

<Floor Schedule>
A B C D E F G H
Famil Type Mark Level Perimeter Thickness Height of Cavity Area
Floor ‘FIN-FLR-PQS-RAF_250-00 ‘F09 Level 1 :30000.00 :50.00 :200.00 50.00 m*

Note:
e According to HKSMMB5, raised access floor area is measured net based on its exposed faces.
e There is an alternative measurement rule of no deduction for voids < 1.00 m?.

Adjust for the following as necessary:
e Nil

138 BIM Measurement Information Requirements




SECTION 16 - HANDRAILS, BALUSTRADES, LADDERS AND STAIRS

16.1 HANDRAILS

16.1.1 BASIC MODELLING APPROACHES

Staircase handrail is automatically generated when a stair is created or it can be placed on existing stair object.

Based on the railings template, create a system family type for each type and cross-sectional size of staircase
handrails, and place the individual object in the designed location to the required alignment and length.

The relevant information that can be extracted from the parameter includes length (the total length includes both end

extensions is required), h

eight, etc.

| Mark HEIS-R |
Phasing _ E
Phase Created ‘heew Construction
Phase Demalished Mo L
mﬁw “Wall Mounted |
Roction 573 |

Figure 16.1.1 — 3D View of Handrail and Stair

Figure 16.1.2 — Section of Handrail and Stair
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The top and bottom end extensions of 300 mm are set by clicking Top Rail: Type box in the Railing Type Property pallet
to go to the Top Rail Type Property pallet, and defining as follows:

The “Plus Tread Depth” is also clicked so that the sloping part of the handrail is extended by one more tread depth to
meet the design.

16.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Staircase handrail marks (or locational references).

Materials, qualities, construction, surface finishes and fixing methods.
Railing height and cross-sectional sizes of members.

Straight/curved.

Secondary handrails (if any).

Removable/openable portions (in any) including associated ironmongery.
Tactile indicators (if any).

N o ok~ 0D
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16.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of staircase handrails, create a schedule with the following fields:

Note:
e When creating the relevant schedule, while the family name “railing” is still being used, the schedule title should be
revised from “Railing Schedule” to “Staircase Handrail Schedule”.

Set the following formula in the schedule:
e TJotal Length = Measured Length (of rail) + Extended length at both ends.

Note:

e When modelling staircase handrail using the above settings, the reported “Length” of the railing or handrail is
based on the sloping length of the stair from the lowest riser to the highest riser only (1425 mm as shown above),
excluding the lengths of the end extensions and the sloping length due to one more tread depth.

e The “Measured length” of 1710.3 mm is the sloping length measured and entered manually.

e The “Extended length at both ends” is set as a constant.

e The “Measured Length” can in fact be calculated by “Length/No. of treads x (No. of treads + 1)” (i.e. 1,425.2 / 5 x 6)
=1710.24 mm and called “Sloping Length”.

e |f the staircase handrail length is adjusted by clicking the handrail modelled then clicking Modify > Edit Path, then
the reported “Length” will be adjusted accordingly but still excluding the above. If the lengths of the end extensions
are set to 0 and the one more tread depth is disabled, then the “Length” will be the correct total length.

Adjust for the following as necessary:
e Nil
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16.2 BALUSTRADES

16.2.1 BASIC MODELLING APPROACHES

Based on the railings template, create a system family type for each type and height of balustrades, and place the
individual object in the designed location to the required alignment and length.

The relevant information that can be extracted from the parameters includes length, height, etc.

Tent z TrJ )

ih

A

Figure 16.2.1 — 3D View of Balustrade

L e e 2
|
Phase Demelished N #
Fixing method Flear mounted
Location Maintenance Flal Roof
2T
=

P
4
- o
- .
o - .
pa s
&

Figure 16.2.2 — Section of Balustrade
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16.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Balustrade marks (or locational references).

Materials, qualities, construction, surface finishes and fixing methods.
Balustrade height and cross-sectional sizes of members.
Straight/curved.

Secondary handrails (if any).

Removable/openable portions (in any) including associated ironmongery.

N o ok~ Db

Tactile indicators (if any).

16.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of balustrades, create a schedule with the following fields:

<RalsTaces Schedulax

A | B I [ [ [0 | E [ F I & ] H [
F L] i Linvll Lodatte bk

Paing PAL-BAL-POR-OME_Tubular-20 &l v ik COMRS Mo Fioor mounied T [HIGH BLOCK) Marienancs Flat Fool HEIZ-R 5] 22800

Note:
e The effect of the lengths of the end extensions as described for staircase handrails still apply here because they all
use the same Railing family.

Adjust for the following as necessary:
e Nil
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16.3  CAT LADDERS

16.3.1 BASIC MODELLING APPROACHES

Based on the specialty equipment template, create a loadable family type for each type and height of cat ladders, and

place the individual object in the designed location.

The relevant information that can be extracted from the parameters includes dimensions of fabrication of component

members, height etc.

—
o

A

7577

/__f
- = S
gty ___/J
L
e P
“\HH /;_,f"'

Figure 16.3.1 — 3D View of Cat Ladder
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16.3.1 BASIC MODELLING APPROACHES

LU 009V Wi 00¢
”-IIIIIII: 7
LT 11 = =T
LI - N
e
ww 0oL | W 00GE |

550 mm

Figure 16.3.3 — Elevation of Cat Ladder
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16.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Sizes of members.

ok~ 0N =

Cat ladder marks (or locational references).
Materials, qualities, construction, surface finishes and fixing methods.
Widths and heights of cat ladders.

16.3.3 QUANTITY TAKE-OFF GUIDELINES

For the measurement of cat ladders, create a schedule with the following fields:

Any openable gates, hoop guards, lockable access doors, and rest platforms, with details.

MW _-CAT-PQS-GMS-00

4600mm H

Adjust for the following as necessary:

e Nil
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16.4  STAIRS

16.4.1 BASIC MODELLING APPROACHES

Based on the stairs template, create a system family type for each type and size of assembled stairs, and place the
individual object in the designed location to the required length and top and base levels.

The relevant information that can be extracted from the parameters includes actual number of risers, actual riser height,
actual tread depth, etc.

| Asembled Stair
| MW_-STA-POI5-GMS-00

Stairs (1) ~ B EditType

o5

Dres Mmbu'uﬂtls..llﬁ
Actual Number of Risersi13
Actual Riger Height |183.68

Actual Tread Depth 250,00 1

Idanti . 4

Image | |

il i

| Mark 51 |

TR il ]

Figure 16.4.1 — 3D View of Metal Stair
I |
1801000180
-

s v e oo e .___ﬂlllﬁ!
| ! Tl
| L, » [l |

n g W
| 3 8 P i
1 .8 e 3
s P
| =i !./
of o
I_ —.n--ni.'r = L o L rrr— = #l‘r'
| i ] = !
Figure 16.4.2 — Plan View of Metal Stair Figure 16.4.3 — Section View of Metal Stair
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16.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Metal stair marks (or locational references).

Materials, qualities, construction, surface finishes and fixing methods.
Sizes of stairs and members.
Numbers of flights between landings and floors.

ok~ 0N =

Fire resistance coatings (if required).

16.4.3 QUANTITY TAKE-OFF GUIDELINES

For the measurement of metal stairs, create a schedule with the following fields:

<Metal Stair Schedule>
1] E

[Asssrtied S |WW_-STAPOS-OMI-00 | LEVELOA-PLANT | LEVELDA-PLANT |Tomsrisnanceplstom | 130smwceOMSsss | W3 | 19 | 1 |

Note:
e According to HKSMM5, handrails and balustrades are measured separately from stairs unless otherwise stated.

Adjust for the following as necessary:
e Nil
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16.5 SUSPENDED WALKWAYS

16.5.1 BASIC MODELLING APPROACHES

Based on the railings template, create a loadable family type for each type and cross-sectional size of suspended
walkways, and place the individual object in the designed location to the required alignment and length.

The relevant information that can be extracted from the parameters includes walkway length, width, height, etc.

Fropedties
juw_-ﬂm-msfﬁus-m
1 200mem_clear_width
Raiiogs (1)
. |12035.04
|Lewed  LEVEL 08 - PLANT
| R
Comaments et 1o south maint..
|M|ﬂ: ISW-1 |
Modifed Time | | &
Created by . B
Q_Length |12035.04
Design Option :Maln Maodel
; 12035 |
R |
a I
- . LEVEL 8- PLANT
i L 426850 m

Figure 16.5.2 — Elevation of Suspended Walkway
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16.5.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Walkway marks (or locational references).

Materials, qualities, construction, surface finishes and fixing methods.
Widths of walkways and height of railings.
Sizes of members.

ok~ 0N =

Fire resistance coatings (if required).

16.5.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of suspended walkways, create a schedule with the following fields:

<Supsended walkway Schedule>

Adjust for the following as necessary:
e Nil.
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SECTION 17 - METALWORK

SKIRTINGS

Basic Wall i
FIN-SKR-POS-Alu_100x30-00
Viaks (1) ~ £ Edit Type

_

e = :
Base is Attached il il
Base Extension Distance (0.0

Top Constraint Up to level: 4/F

Uncennected Height 1000 I
TUT d

Top s Attached
Top Extension Distance (0.0
Room Bounding @]
Related 1o Mass =
Text. *
Location Name ' 1§
Curtain Wall Location | L]
Structural i
g ) _
Enable Analytical Model |
Structural Usage .Ncll'lrbﬁdlil:lg

Length 15000 |
Tea RLTS |
L o
Idemtity Data ik
Image '

Mll‘k_ .

o Pt “n
Vo . B

P - E D —
]

]
E._. i abig hlda issasswiait |1

17.1.1 BASIC MODELLING APPROACHES

Based on the walls template, create a system family type for each type and cross-sectional size of skirtings, and place
the individual object in the designed location to the required alignment and length.

The relevant Information that can be extracted from the parameters includes length, unconnected height (skirting
height), width (thickness), etc.

Figure 17.1.2 — Detail of Metal Skirtings
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17.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Skirting marks (or locational references).
Materials, qualities, construction, surface finishes and fixing methods.
Overall heights and thicknesses of skirtings.

Ea R

Straight/curved.

17.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of skirtings, create a schedule with the following fields:

1. 5thik slum sionting ; coadized dark hairkna finish | 15thic plywoed backing
| 1.51hk abum skorling _ owdized dark hairire finish . 158K plywood Backing |
| 15tk alum skanting | ouidized dadk haidine Rnish ; 15tk plywood Backing |
1.5thk alum shirting ; aixded dark haiine finish - 15thk pywood backing
'IMMM" mummﬁum 15thi:
e ot -
1 5thik aurm giceting : ooodized dark hairkine finish . 155hi plywood bac
1.51mk slum siorling ; soadized dask haifine finish ; 15&**“&“
T.51Rk slurm skortneg ; Godieed daeh harres finiah . 180K phywoed
|1 Stk akum sl g wadizsd ””"Hhuuhﬁ“iﬂ“pw“” mﬂq“ |
1 5ibik aluim siarting ; soodized dark hairine finish | 154hic plywood backing

|
CEERD

Adjust for the following as necessary:
e Nil
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17.2 GRATINGS AND FRAMES TO FLOOR CHANNELS

17.2.1 BASIC MODELLING APPROACHES

Based on the generic models template, create a loadable family type for each type and cross-sectional size of gratings,
and place the individual object in the designed location to the required alignment and length.

Comments
Mark EF-1 _ Figure 17.2.1 — 3D View of Gratings
Lacation 5T-2 landng +7.80
Iy et *
——
" ——
o g L) T
e Lo o
e j‘
] o
s e {
g i
I :J
| Vbt £ v, L
fitinSofe i gy e e W g v ﬁ
S P ————
s P o) e .
-
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17.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Grating marks (or locational references).

Materials, qualities, construction, surface finishes of gratings and support channels.
Cross-sectional sizes and typical lengths of gratings. Sizes of slots/holes and spacings.
Cross-sectional sizes of support channels.

ok~ 0N =

Straight/curved.

17.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of gratings and frames, create a schedule with the following fields:

<Channel Cover Schedules
A B 3 D E F
Locaton Mari
WN_-GRA-PCS-GMS_Sur Cha-00 200 With | SO0 L x Thme ik matching cower wih B ok 55 supgeoeig bamb [I3E] EF-1 3=
WN_-GRA-PCS-GMS_Sur Cha00 200 With | SO0 L x Thme ik mtching cower wih B ok 55 supgeoeig bamp AFSTL EF1 L20m
WN_-GRA-PCS-GMS_Sur Cha00 200 With | SO0 L x Thme ik mtching cower wih B ok 55 supgeoeig bamp AFSTL EF1 180m
WN_-GRA-PCS-GMS_Sur Cha00 200 With | 500 L x Tk matching cower wih e ok 85 supporieg barme | (4F acimission kot EF-1 180,
WN_-GFAPOS-GMS_Sur Cha-00 200 With | 500 L x T ik ratching cower wih e ok 55 supgeorieg barmp | (/F gckmission kobiby EF-1 12,
WW_-GRABOS-CAS_Bur Cha-00 200 Wikh | 500 L x Thewn hk matching cover wih B Bk 55 suppoeing bamg | 5T-2 linding +12.00 EF-1 1,
WW_-GRABOS-CAS_Bur Cha-00 200 With | 500 L x T ik matching cowir wih B ok 55 suggeoring bamg ET-2 larsing -T.80 EF1 0.
WW_-GRABOS-CAS_Bur Cha-00 200 With | 500 L x T ik matching cowir wih B ok 55 suggeoring bamg aFera EF1 2=
WN_-GFAPOS-GMS_Sur Cha-00 200Width | 500m L = Tk v wih Bk 55 b LE] EF-1 18:m

Adjust for the following as necessary:
e Nil
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17.3  STEP IRONS

17.3.1 BASIC MODELLING APPROACHES

Based on the generic model templates, create a loadable family type for each type and size of step irons, and place

the individual object in the designed location.

11.000000

S T

Image |

Comments |

Mark Type 1

Location For SPR water tank

Troe Sragartn ®
L LS L T ] T P
e 28 Ot

L T e en—

Figure 17.3.2 — Plan View of Step Iron

/ MMM(MM/

Figure 17.3.1 — 3D View of Step Irons

Mgt 3000

RRRRRRRER !

-
Figure 17.3.3 — Front Elevation of Step Irons
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17.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

1. Step iron marks (or locational references).
2. Materials, qualities, construction, surface finishes and fixing methods.
3. Overall sizes and thicknesses.

17.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of step irons, create a schedule with the following fields:

<Step Iron Schedule>
A B C D E = G
Family Type Descripion Level Count Locafion No of siep
MW_-OTR-PQS-GMS_Steplron-00 Type 1 55 grade 304 step iron ; 100mm tail castinio concrele ROOF 1 For SPR water tank "
MW_-OTR-PQS-GMS_Steplron-00 Type 1 55 grade 304 step iron ; 100mm tail castinio concrele ROOF 1 For FS water tank "

Note:

e Step irons are only measured independently where they are not specified and included as part of another object of
other section, e.g., manhole.

e With sufficient reference marks and location reference, the number of step irons in individual locations can be
extracted; or designers/modellers provide a schedule on the same.

Adjust for the following as necessary:
e Nil
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17.4 MANHOLE COVERS AND FRAMES

17.4.1 BASIC MODELLING APPROACHES

Based on the generic model templates, create a loadable family type for each type and size of manhole covers, and
place the individual object in the designed location.

FMC-DT_-DSD-DH-5755G.AD .
Stormwater Cover 875 x 675mm
Generic Madels (1) ~ [ Edit Type
: o L e e _%-ir
Host l.uwl : Ground Level |
Elevaticn oo I
| Cover lﬂﬂﬂﬂi iiis.n i |
Cower Width 6750 |
Crverall Length |g75.0 .
Choerall Width |a7sn
Velume 000 m |
idenuity Data ) &
Imnage | |
Comments
Mark |SMC-0 |

(=51 g s]

)[

)
o

i N K| [
L lCar D C ol 7%
675
i | 1
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17.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Manhole cover marks (or locational references).

2. Manhole cover types: light duty/medium duty/heavy duty/single seal/double seal/recessed pattern/finished to

match surrounding.

3. Materials, qualities, construction, surface finishes of manhole covers and frames.

4. Clear opening sizes.

17.4.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of manhole covers, create a schedule with the following fields:

<Manhole Cover Schedule> |
A B C D E F |
Family Type Cover Length Cover Width Mark Count
FMC-DT_DSD-DI-67565Q_AD | Stormwater Caver 675 x 6756mm 675 675 SMC-01 1

Note:

e Manhole covers and frames are only measured independently where they are not specified and included as part of

another object of other section, e.g., manhole.

Adjust for the following as necessary:

e Nil
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17.5 HINGED COVERS AND FRAMES

17.5.1 BASIC MODELLING APPROACHES

Based on the generic model templates, create a loadable family type for each type and size of hinged covers, and

place the individual object in the designed location.

| MW_-CF_-PQS-Hinged-00 4
| 690 x 680mm IJ
Eﬁeneﬁcudefsm - EREdinType

Level

Elevation from Level 400.0 {
Host {Floor ; FLR-FIN-ADA-EF4-...
Offset frem Hest 1300.0

Mioves Wi Nesrby Ele. |0

|
=

mem thic GMES shest coverng trap door

Figure 17.5.1 — 3D View of Hinged Cover
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Figure 17.5.2 — Plan View of Hinged Cover
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17.5.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Hinged cover marks (or locational references).

Clear opening sizes.

> B =

[ronmongery like hinges, lock plates and padlocks (if any).

17.5.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of hinged covers, create a schedule with the following fields:

Materials, qualities, construction and surface finishes of hinged covers and frames.

<Hinged Covers and Frames to Water Tanks Schedule>

MW_-CF_-PQS-Hinged-00 690 x 690mm

2mm thk GMS sheet covering frap door

SPR water tank

MW_-CF_-PQS-Hinged-00 690 x 690mm

Adjust for the following as necessary:
e Nil
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17.6 DRYING RACKS

17.6.1 BASIC MODELLING APPROACHES

Based on one of the generic model templates, create a loadable family type for each type and size of drying racks, and
place the individual object in the designed location.

OTRAOS S Dk 0 \
| Typa 1 - T50'Wx 1500mm L

Figure 17.6.1 — 3D View of Drying Rack

1500

Figure 17.6.2 — Plan View of Drying Rack
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17.6.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Drying rack marks.

Overall sizes.

> B =

Canvas covers (if any).

17.6.3 QUANTITY TAKE-OFF GUIDELINES

Materials, qualities, construction, surface finishes and fixing methods.

For measurement of drying racks, create a schedule with the following fields:

<Drying Rack Schedule>

A B C D E
Fami Type Mark Location Count
MW_-OTR-PQS-GMS_DryRack-00  {Type 1-750 W x 1500mm L iDRK-01 ‘Flat Type A 1

Adjust for the following as necessary:
e Nil
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18.1

18.1.1 BASIC MODELLING APPROACHES

Based on the architectural floors template, create a system family type for each type and thickness of wood flooring,
place the individual object in the designed location to the required boundary. Set the height offset from base level equal

SECTION 18 - JOINERY

WOOD FLOORING

to the overall thickness of floor finishes.

The relevant information that can be extracted from the parameters includes thickness, perimeter, area, etc.

Properties. X
- FIN-FLR-PQS-WOOD_50-00

'Elw:\{i!

A LS RrAIHS

[E

Structural (=]
Enable Anahdical Medel |
Sloge

Perimeter 824939
Area 338325 M7
Vo TG M
Elevation at Tep iqﬁmu
Elevation at Boflom |4450.0
Thickness [soo
Image

T Comments

[Location Multi-purpose Hall |

-3

Figure 18.1.1 — 3D View of Wood Flooring
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Figure 18.1.2 — Details of Wood Flooring

BIM Measurement Information Requirements

163




18.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Flooring marks (or locational references).

Materials, qualities, and surface finishes.
Typical sizes and thicknesses, pattens and top layers.
Moisture resisting membranes, underlays, sub-bases, batten systems or and sub-floor systems.

ok~ 0N =

Methods of jointing and bedding materials.

18.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of wood floorings, create a schedule with the following fields:

F1 = Hasd wood fooring fdouble basem win #x7a undesiary) and non-sip cosing and ine marieg on sammecol and seibiewsing cement sand scesedeg
agh F1 - Hied wid Sotrng | Boubit balm e 40 urObiay) 400 f0n-4g 0B 400 ik RArkeg on saiteodl dnd Sefien] cemen 5and scsdng
agh F1 - Hied wd Sotrng | Boubit BIm e 40 urObaay) 800 f0n-Sg S0BN] 40 i RArkeg on saiteodl dnd Sefien temen 5and sosdng
agh F1 - Hied wid Botrng | B0ubit balm e 4 urObaay) 800 f0n-4g 0BN] 400 Ik RArkeg on saiteodl dnd Seliein temen sand scssdng

Note:
e According to HKSMM5, wood flooring area is measured based on the net area covered.
e There is an alternative measurement rule of no deduction for voids < 1.00 m?.

Adjust for the following as necessary:
e Nil
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18.2 WOOD FALSE CEILINGS AND BULKHEADS

18.2.1 BASIC MODELLING APPROACHES

Based on the architectural walls template, create a system family type for each type and cross-sectional size of
bulkheads to ceilings, and place the individual object in the designed location to the required alignment and length.

Based on the ceilings template, create a system family type for each type and thickness of compound ceilings, and
place the individual object in the designed location to the required boundary.

The relevant information that can be extracted from the parameters includes length, unconnected height (bulkhead
height), width (bulkhead thickness), area, etc.

Properties X Properties X
Basic Wall ,‘ Compound Ceiling
FIN-WAL-PQS-GYPSUM_Bkh_13-00 FIN-CEI-PQS-GYPSUM_Bkh_25-00

|Wal|s () - | EditType |Cei|ings (1 v | Edit Type

Constraints : Constraints &

Location Line \Wall Centerline -

Location Quick reference section E II:Im"m i =
R RS —F eight Offset From Level :3800.0 i
Base Offset 34150 l: Eoeation QuiclefefereneeSeetion—

| B A achad =) Room Bounding O

Base Extension Distance |0.0 Text ¥

Top Constraint Unconnected Dimensions &
| Unconnected Height ~ 410.0 | Slope

Top Ottset 0.0 Perimeter 16100.0

Top is Attached O | Area 5.906 m?

Top Extension Distance 0.0 VT AN AE

Room Bounding O Identity Data A

Related to Mass O Image

1(_::}:8‘“”'0“ : Comments QTO

Structural g Mark -

Dimensions . Room Data Sheet [:

EVA Length . Remarks
...... T— - Acoustic Designation

Area 2931 m? Fire Designation [ ]
~Volume D038 m? Fix to ceiling ; horizontal |

Identity Data 2 Main Model

Image

Comments QTO

Mark

Room Data Sheet E
Remarks B
Acoustic Designation

Fire Designation ]
Fixing method Fix to ceiling ; vertical
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Figure 18.2.1 — 3D View of Bulkheads to ceiling
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Figure 18.2.2 — Section of Bulkheads to ceiling




18.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

1.

o K~ ® N

Location reference (fix to walls and columns, ceilings and sides and soffits of beams, pipe and service ducts or
other).

Materials, qualities, construction, surface finishes and fixing methods.

Thicknesses and typical sizes of facing panels.

Sizes and spacings of members of supporting frames.

Horizontal/(sloping > 15° from horizontal)/vertical/curved.

18.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of bulkheads, create wall and ceiling schedules with the following fields:

<Bulkhead Schedule - vertical>

A B C D E F G
Fami T Basa Constraint Fixing method Unconnected Hei Area
Basic Wall  |[FIN-WAL-PQ5-GYPSUM_Bkh_13-00 2F Fit to cailing ; vertical 7162 410 293
Basic Wall |FIN-WAL-PQS-GYPSUM_Bkh_13-00 2F Fix to ceiling ; vertical T.162 365 281
Baswe Wall  [FIN-WAL.PQS.GYPEUM_Bkh_13.00 3F Fx lo & . wertical 10.912 50 0.55

<Bulkhead Schedule - horizontal>

A [ B | c
' Matanal Hamns

» 4 coms of VOG free + anti-mould smulsion paint with skim coat on sealess parforated gypsum boand ceding
FR-CE-POS-GYPSUM_Bkh_25-00 | 001 - 4 conls of VOC frew + setr-mould smuliess pasd with alom coml on Sealens pedorsted gypsum Boand ceding
FIN.CELPOS-GYFEUM_Bkh_25.00  [C01 - 4 coms of VOC fres + anti-mould emulsion paint with skim ool on sealess perforated gypsum board ceding
C01 - d conts of VOC fres + anti-moukd smulsion pamt with skim coat on sealess parforated gypsum Eoand ceding
G071 - 4 coms of VOG free + asti-mould emulsion part with skim oot on Sealess pedorated gypsum boand ceding
C01 - 4 coats of VOG frew + anti-mould smulsion paint with skim coat on sealess perforated gypsum Ecand ceding
-4 copls of VOC fres + seti-mould amulsion pamd wiih siom comt on 34alass partorsted gypaum Board cafing
« 4 coms of VOU free + anti-mould emulsion paint with skim coat on sealess pedorated gypsum baard ceding

Note:
e According to HKSMM5, wood false ceiling and bulkhead areas are measured based on the net area covered.

e  There is an alternative measurement rule of no deduction for voids < 1.00 m2.

Adjust for the following as necessary:
e Nil
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SECTION 19 - FURNITURE, FITTINGS AND EQUIPMENT

19.1 FURNITURE

19.1.1 BASIC MODELLING APPROACHES

Based on the furniture template, create a loadable family type for each type and size of furniture, and place the
individual object in the designed location.

The relevant information that can be extracted from the parameters includes size, etc.

FUR-SIT-PQS-Dining_ Chair-00 =
Chair_ 800300
Furniture (1) | B EditType
R - o
B |
Elevation from Level ]
Host |Lewel:leweld
' Offaet from Host 00 .
Maves With Nearby Ee.
_ Outer Uphclitery Finlgh Haeorth _ Leather _PF.. |
Inner Upholitery Finish | Haworth | Leather _ PF..
Idantity Data : %
Image | |
Camments
| Bark Type & 1

Figure 19.1.1 — 3D View of Fixtures and Furnishings

168

BIM Measurement Information Requirements




Furniture marks.

19.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

> B =

Materials, qualities, construction and surface finishes.

Overall sizes.

Manufacturers’ reference marks (if any).

19.1.3 QUANTITY TAKE-OFF GUIDELINES

For the measurement of furniture, create a schedule with the following fields:

Adjust for the following as necessary:
Nil.

<Furniture Schedule=

Family

BIM Measurement Information Requirements
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SECTION 20 - SURFACE FINISHES

20.1 FLOOR, WALL AND CEILING FINISHES

20.1.1 BASIC MODELLING APPROACHES

(A) Internal Finishes

Internal finishes include plastering, stone, tiling, painting, etc. There can be three modelling approaches for internal
finishes as follows:

1) Create Rooms;

2) Apply Paint; or

3) Create separate layers by modelling Floor and Wall as internal finishes layers.

A1 Create Rooms:
Based on the room template, tag each room bounded by room-bounding elements, including walls, columns,

floors, roofs, ceilings, curtain systems, etc. Where no room-bounding elements exist, add room separation lines.

When a tagged room is highlighted, the properties pallet will show the room perimeter, area and volume.

& |
y_[ F8 Edit Type [*
Constraints - : E
Level Level 1 | _ -+
Upper Limit. JLevel 1 o o
Limit Offset 2590.00 =|’
Base Offset 0.00
Area [23.247 m2
Perimeter ~124566.00
Unbounded Height 2590.00 -
T 1
Computation Height 0.00
T i
Number 6
Living Room -
- —
Ceilling Finishn ~~ coo1 ) . .
Wall Finish WT02 1 Figure 20.1.2 — Plan View of model (assigned Room)
FTo1 '
|I§l'ew-c'6nstruc.t.|'bn | ]

| -_.a

Figure 20.1.1 — Properties of Rooms
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A2 Apply Paint:
Create a material parameter by applying a Material to the face of an object with the “Paint” function. The whole

surface of the selected face of the object or family will be painted. For applying different materials to the same
surface, use the “Split” function to divide the surface into different regions. The finishing areas with Paint applied
can only be extracted using the material take-off schedule.

Material Browser - Internally; anti-mould emulsion paint; on fair faced concretesu.. 7 x

Transparency |
Ir Surface Pattern

Pattern Solid fill |:|

Color |RGB 249 252177 |

Algrment Toru Al

I Cut Pattern

Internally; anti-mould .. faced concrete s

Internally; anti-mould i...; on panel wall surface

Internally; anti-mould i..t; on plastered =

Internally; maisture sealer; on panel wall surfac
Pattern <none’

Laminate - hvory Matte

Liquid membrane waterproofing

Masonry - Brick

Masonry - Brick Soldier Course

o1 e |1 |

Figure 20.1.3 — Select Material for “Paint”

|
@ 3
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Figure 20.1.4 — 3D View of Finishing Works with Paint Applied

A3 Create separate layers by modelling Floor and Wall as internal finishes layers:
Create an additional layer of floor and/or wall on the designed surfaces to the required boundary to serve as
finishes layer.

The relevant information that can be extracted from the parameters includes length, height, perimeter, area, etc.

172 BIM Measurement Information Requirements




Base is Anached i :
Base Extermsion Distance itr.m ]
Top Constraint Llp to bivel: Level 2 ||
Uncormected Height | 2543.00 l f
i dl
Top is Attached I : | |
Top Extension Distance | 0,00 1l
Room Bounding (8] ]
Related to Mass Bl
Structural il
Sl 0 f
Enable Analytical Model |
“Structural Usage |Mon-bearing ,
e : =
Length [1450.00 '
Area |2859 m? ]
o o ,
g |
Commenis |
Mark |
HACEMS |66010:141:1 30147 %

=)

il

Figure 20.1.5 — Properties of Wall Finishes Figure 20.1.6 — 3D View of Bathroom modelled
with Wall Finishes

(B) External Finishes

External finishes include plastering, stone, tiling, painting, etc. There can be two modelling approaches for external
finishes as follows:

1) Apply Paint; or

2) Create separate layers by modelling Floor and Wall as external finishes layers.

The steps described in 20.1.1(A) above can be followed for these two approaches.
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20.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

(A) In-situ finishes (e.g., screeds, granolithic, terrazzo, plaster, mix-applied coatings, excluding those types of
finishes stated in (B) & (C) below):
Finishes type/mark.

Compositions and mixes of materials.

Thicknesses, numbers of coats and surface finishes.

Works laid in complicated colours and/or patterns.

Admixtures including bonding agents, waterproofing agents, air entraining agents and the like.
Surface dressings including carborundum grains, stone chippings and the like.

Sealers including waterproofers, hardeners, dust-proofers and the like.

Whether laid monolithically in one operation with concrete base.

Methods of bedding/fixing and supporting frames (if any).

= © @ XN @ @ 5 @ =

0. Fire resistance ratings/sound reduction ratings (if required).

(B) Tile-like finishes (Stone facing, tiling, rubber/plastic sheet, carpet, etc.):
Finishes type/mark.

Thicknesses, sizes and shapes of units.

Methods of bedding/fixing and jointing.

Admixtures including bonding agents, waterproofing agents and the like. (if required)
Surface treatments including wax polishing, sealing coats and the like. (if required)
Horizontal/sloping (>150 from horizontal)/curved work.

N2 e s e =

Works laid in complicated colours and/or patterns.

(C) Painting:

1. Finishes type/mark.

2. Types and numbers of priming or sealing coats.

3. Types and numbers of undercoats and finishing coats.
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20.1.3 QUANTITY TAKE-OFF GUIDELINES

(A) Create Rooms:

For measurement of finishes by Room tags, create schedules with the following fields:

<Room Schedule - Floor finish= I

A B [ |
Floor Finish Mame Area
FTO01 Living Room 23.25
FT01 Kitchen 3.39

Example of Room Schedule for Floor Finishes

<Room Schedule - Wall Finishes=

A B E D E
Wall Finish Name Perimeter Unbounded Height Wall Area
WT01 :Bathroom 6940.00 2590.00 17.97
WT02 iLiving Room 24566.00 2590.00 63.63
WTO03 iKitchen T7417.23 2590.00 19.21

Example of Room Schedule for Wall Finishes

Set the following formula in the schedule:
e Wall Area = Perimeter x Unbounded Height

Note:

e “Area” is for floor and ceiling finishes. It is the overall bounded area without deduction of any void and opening.
Deduct voids and openings.

e Add sides of beams with finishes to ceiling areas.

e  “Perimeter” is for skirting. Deduct lengths at openings.

e  Check that the “Unbounded Height” represents the designed wall finish height, otherwise adjust.

e Deduct wall areas occupied by skirtings.

e Deduct openings, wants and ends of beams within the wall areas lower than the Unbounded Height.

e Adjust areas to sides and soffits of perimeter beams sitting over walls to either wall or ceiling finishes as designed.

BIM Measurement Information Requirements
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(B) Apply Paint:
For measurement of finishes by applying Paint, create a material take-off schedule with the following fields:

<Floor Finishes Material Takeoff=

A B C D
Famil Matenal: Name Finishes Mark Matenal: Area
Floor Floor tiling 200x200x7 FT01 3.39
Floor Floor tiling 200x200x7 FT01 2325

Example of Material Take-off Schedule for Painting for Floor Finishes

<Wall Finishes Material Takeoff>
A B C D
Famil Material: Name Finishes Mark Matenal: Area
Basic Wall Wall tiling 200x200x7 WTO01 3589
Basic Wall Wall tiling 200x200x7 WTO01 491
Basic Wall Wall tiling 200x200x7 WTO01 2.86
Basic Wall Wall tiling 200x200x7 WTO01 3m

Example of Material Take-off Schedule for Painting for Wall Finishes

Note:

e The areas should be net of unfinished areas already.
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(C) Create separate layers by modelling Floor and Wall as internal/external finishing layers:
For measurement of finishes modelled by Floor and/or Wall, create relevant schedules with the following fields:

Set the following formula in the schedule:

Example of Wall Tile Schedule

Wall Area = Perimeter x Unbounded Height

Note:
The areas should be net areas of the layers.

Refer to (A) for any similar issues for necessary adjustments.

Adjust for the following as necessary:
Doors, windows and beams (for modelling approach adopting Room tags).

Voids and openings if required.

Overlaps of skirting and wall areas.

Steps, curbs and channels.

Beware that the measurement should be based on the “net area to be covered (i.e., the net background)”, while

the models may give the areas along the centre line or the front face.

BIM Measurement Information Requirements

<Floor Tile Schedule>
A B C D
Family Type Finishes Mark Area
FIN-FLR-PQS-Tile-00
Floor FIN-FLR-PQS-Tile-00 FTO1 339
Floor FIN-FLR-PQS-Tile-00 FTO1 2325
Grand total: 2 26.64
Example of Floor Tile Schedule
=Wall Tile Schedule=
A B = D E F
Family Type Finishes Mark Length Unconnected Height Area
Basic Wall FIN-WAL-PQS-Tile-00 WT01 1460 2462 3.59
Basic Wall FIN-WAL-PQS-Tile-00 WT01 2000 2462 4.91
Basic Wall FIN-WAL-PQS-Tile-00 WT01 1460 2543 2.86
Basic Wall FIN-WAL-PQS-Tile-00 WT01 1980 2462 3.01
Grand total: 4 14 37
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20.2 ROOF TILE FINISHES

20.2.1 BASIC MODELLING APPROACHES

here can be two modelling approaches for roof tile finishes as follows:

1) Apply Paint; or
2)  Create a relevant layer by floor as roof tile finishes.

See Section 20.1.1(A).

Example of roof tile modelled by a separate layer of floor:

Floor i
Precast concrete tiling-400x400x35mm

Phase Created Phase 1

Phase Demolished Mone

Finishes marks RTO1

External =) |
Sloping = |

Figure 20.2.1 — Properties of Roof Tile
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Figure 20.2.2 — 3D View of Roof Tile



Finish marks.

Types, thicknesses, sizes and shapes of tiles.

Method of fixing including any batten systems.
Horizontal/sloping (> 15° from horizontal)/vertical/curved.
Work laid in complicated colours and/or patterns.

20.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of roof tile finishes, create a relevant material take-off schedule depending on the modelling
approaches.

@ & @ Pd =

(A) Apply Paint:

For measurement of roof tile finishes by applying Paint, create a material take-off schedule with the following fields:

<Roof Tile - Material Takeoff Schedule>
A B C h] E F
Family Material: Name Finishes Marks Sloping External Material: Area
Floor Precast Concrete Tiles-400x400x35mm RT01 a a 35.00
Floor Precast Concrete Tiles-400x400x35mm RT01 B B 35.00
Grand total- 2 T0.00

Example of Roof Tile Material Take-off Schedule (created by “Paint”)

(B) Create separate layers by modelling Floor as roof file layers:
For measurement of roof tile finishes modelled by Floor, create a schedule with the following fields:

<Roof Tile Schedule>
A B C D E F
| Family Type Finishes Marks Sloping External Area
Floor FIN-ROF-PQS-PCTiling-00 RT01 ] ] 35.00
Floor FIN-ROF-PQS-PCTiling-00 RT01 ] ] 35.00
RT01: 2 70.00

Example of Roof Tile Schedule (created by “Floor”)

Adjust for the following as necessary:
e Voids and openings if required.

e Beware that the measurement should be based on the “net area to be covered (i.e., the net background)”.
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20.3 TACTILE

20.3.1 BASIC MODELLING APPROACHES

Based on the generic model templates, create a loadable family type for each type and size of tactile, and place the
individual object in the designed location.

Create shared parameters “Tactile Length” and “Tactile Width”, otherwise only volume is given.
The relevant information that can be extracted from the parameters includes tactile type, size, etc.

Another option for modelling tactile is to create a separate layer by Floor. Refer to Section 20.1.1(A).

[ [
| FIN-FLR-PS-Tactile-00
| Warning Strip_300x300

. I

Generic Models (1) - B EditType

£l
-4

e

Offset

<not associated s

Figure 20.3.2 — 3D View of Tactile

Mark

Phase Created New Construction
Phase Demolished  |None

ScheduleLevel  1F(TY)

Figure 20.3.1 — Properties and
Type Properties of Tactile

r—

Figure 20.3.3 - Plan View of Tactile
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20.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Tactile marks.

Tactile types: warning (or stop)/direction (or go)/turning (or positional).
Materials, qualities, surface finishes and fixing methods.
Sizes.

> B =

20.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of tactiles, create a schedule with the following fields:

<Tactile Schedule>

A B C D E F
Tile Length Tile Width

FIN-FLR-PQS-Tactile-00 Warning Strip_300x300
FIN-FLR-PQS-Tactile-00 Warning Strip_300x300
FIN-FLR-PQS-Tactile-00 Warning Strip_300x300

Set the following formula in the schedule:
o Tile Area = Tile Length * Tile Width

Adjust for the following as necessary:
e Nil
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SECTION 21 - PAINTING

21.1 PAINTING

21.1.1 BASIC MODELLING APPROACHES

The model information requirements for painting are similar to those for other types of finishes. Similarly, the approach
to extracting quantities of painting is the same as that for finishes.

The basic modelling approaches, the information requirements for quantity take-off, and the quantity take-off guidelines

are not repeated here.
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SECTION 22 - GLAZING

22.1 MIRRORS

22.1.1 BASIC MODELLING APPROACHES

Based on the furniture template, create a loadable family type for each type and size of mirrors, and place the individual
object in the designed location.

The relevant information that can be extracted from the parameters includes width, height, etc.

_\—\\_\—
FUR-GLZ-PQS-Mirror-01 - ¢ .
400 x 1010mm
Furniture (1) v | Edit Type
Constraints A
Level Level 1
Host Level : Level 1
Offset 500.0
Moves With Nearby ... (]
Dimensions A
Mirror Height 10100
Mirror Width 400.0 [ |
Identity Data 2
Image
Comments
I Mark MIR-01
&>
L]
i\—\—‘—‘

Figure 22.1.1 — 3D View of Mirror

1010
g

8| Level1
eVEOG

Figure 22.1.2 — Front Elevation of Mirror
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22.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Mirror marks (or locational references).

Type, quality, overall sizes of mirrors. Thicknesses of glass.
Any bevelled edges, backings and edge frames.

Ea R

Framing support details.

22.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of mirrors, create a schedule with the following fields:

<Mirror Schedule>
A B C D E F
Famil Type Marlk Mirror Width Mirror Height Count
FUR-GLZ-PQS-Mirror-01 {400 x 1010mm {MIR-01 400 1010

Adjust for the following as necessary:
e Nil
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SECTION 23 - DRAINAGE BELOW GROUND

23.1 MANHOLES

23.1.1 BASIC MODELLING APPROACHES

Based on the generic model templates, create a loadable family type for each type and size of manholes, and place the
individual object in the designed location.

Adopt parametric modelling such that the model geometry will be changed accordingly when the dimensional values
are modified. This can avoid inconsistency between geometrical and non-geometrical information.

The relevant information that can be extracted from the parameters includes system type, manhole type, cover level,
invert level, internal length/width, depth to invert, etc.

FMH-0_-DSD-CONC-CO o
375mm

Generic Models (1) - ER EditType
Consesis
Host <not associated > ']
| Elevation 102650.0 | ]
DESD 12438 '
IG¥LTS) 2813

Depth [13500 ]
Internal Length 7500

Internal HeadRoom 3188 :
Internal Width 7500 |
“Wia Crep TIo00 | |
Radies 1875

Volume 1261 m?

Image |
L ommants 1
Mark FMH 1.1 ¥
Lmasé':reumd ] .Newtmition

Phase Demaolished MNane

Figure 23.1.1 — 3D View of Manhole
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PLAN
Figure 23.1.2 — DSD Standard Drawing DS 1004C

Note: D is the diameter of pipe.
For this example, D = 3756mm.
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23.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

System types.
Manhole types.

Internal finishes
Internal sizes.
Cover levels.

- 2 ©® N o o s~ 0Nd =

- O

Invert levels of manholes.

Manhole covers and frames

Sizes of main and branch channels.

Construction details of base slabs, walls and cover slabs.

Accessories like backdrops, step irons, access ladders, etc. (if any)

23.1.3 QUANTITY TAKE-OFF GUIDELINES

Manhole marks.

For the measurement of manholes, create a schedule with the following fields:

<Manhole Schedule>
A B C 1] E F G
F T D50 FiiH Manhole Mark DS0.FMH Internal L S0 FMH. Intemal Width | D50, FMH Cover Level
%D P 11750 = 102650
—osocoiecs T — 10 s
—DSDCONED HmD P13 T80 5 02650
_-DSD-CONCCl o O 14 |18 750 102 650
= W 2
H 1 oJ
D50, FvHLInvert Level m.Fm% Count
101.30 1350 1
101,22 1430 1
101.18 1470 1
101.11 1500 1

Measurement of similar items such as drain pits, gullies, sump pits, grease traps, and petrol interceptor can be done

by creating similar schedules.

Note:

e According to HKSMM5, manholes are to be classified by depth < 1.00 m, and thereafter in 0.50 m stages. The

depth is measured between the cover level and the invert level.

Adjust for the following as necessary:

e Nil
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23.2 DRAIN PIPES

23.2.1 BASIC MODELLING APPROACHES

Based on the pipes template, create a system family type for each type of drain pipes with routing preferences set for
different diameters and fittings, and place the individual object in the designed location to the required alignment and
length.

The relevant information that can be extracted from the parameters includes system type, pipe type, size, length, etc.

Figure 23.2.1 — 3D View of Drain Pipe

Start and End Offset should align with the manholes schedule.

However, Revit defaults the pipe level (the vertical justification) at the centre line of the pipe, while the invert level is the
level of the internal bottom of a pipe. Therefore, half of the internal diameter should be deducted from the default pipe
level to give the invert level. For the above example, the start level of FMH1.1 (i.e., the start end) at 101407.5 should
minus half of the internal pipe diameter of 187.5 (= 375/2) to give the adjusted start invert level of 101220. For the
other end at FMH1.2, the adjusted end invert level is 101300.
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23.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF
)

System types.

NS

Pipe types: cast iron/vitrified clay/precast concrete/ductile iron/polyvinyl chloride/concrete porous/unglazed
clayware/perforated plastic/other pipes.

Bedding type: bed/bed and haunch/bed and surround (for pipes in soil only).

Wrappings or linings to pipes (if any).

Painting to pipe (not for pipes in soil).

Pipe accessories.

Connecting to which manholes.

© N o o A~ ®

Methods of jointing.

9. Nominal diameters of drain pipes.

10. Bedding dimensions.

11. Commencement levels for drain pipe excavation (for pipes in soil only).
12. Invert levels of drain pipes at both ends.

23.2.3 QUANTITY TAKE-OFF GUIDELINES

For the measurement of drain pipes, create a schedule with the following fields:

<Pipe Schedule>
A B = D E F G H
Comments Type System Type Material Size Bedding type | Bedding thickness ;| Length
FMH1.1-FMH1.2 {FWD-__ -PQS-CI-01 DR-FOUL Castlron 375 mme iCS 200 7726
FMH1.2-FMH1.3 {FWD-__ -PQS-CI-01 DR-FOUL Castlron {375 mms CS 200 4380
FMH1.3-FMH1.4 {FWD-__ -PQS-CI-01 DR-FOUL Castlron 375 mme iCS 200 6900

Note:

e According to HKSMM5, pipes are measured along the centre lines of pipes over all bends, junctions and other pipe
fittings, which are not separately measured.

e There is an alternative rule that all pipe fittings are enumerated, and pipes are still measured along the centre lines
of pipes but not through pipe fittings.

e There is another alternative rule in HKSMM5 that drain pipes laid to or fixed to different backgrounds are not
measured separately, but are grouped together.

e The alternative rules apply only if expressly so stated.

Adjust for the following as necessary:

e According to HKSMMB5, the length of pipes entering manholes are measured to the inside surfaces of manholes. A
special preamble is required for measuring drain pipes up to the external walls of manholes if this is the modelling
practice of the project.
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SECTION 24 -

24.1

D
A S—
2 —

WATER SUPPLY SYSTEMS AND DISPOSAL SYSTEMS

SANITARY FITTINGS AND ANCILLARIES

24.1.1 BASIC MODELLING APPROACHES

Based on the plumbing fixtures template, create a loadable family type for each type and size of sanitary fittings, and

place the individual object in the designed location.

WCO1

L 4

PLM-WCS-PQS-___-01

Plumbing Fixtures (1)

Constraints
Level

~ | Edit Type

1F(T1)

Host

Level : 1F(T1)

Offset

50.0 mm

Maves With Mearby ...

()

Materials and Finishes

Seat Material

Plastic - W.C. Seat & Cover

Water Closet Material

Ceremic - Sanitary Fitting

echanical
System Classification

System Type

System Name

System Abbreviation

Identity Data
Image

Comments

Mark

Type 01

Figure 24.1.1 — 3D View of Sanitary Fittings

24.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Sanitary fitting marks.
Types, materials, sizes, surface finishes and capacities.

1.
2.
3.

Specification references.

BIM Measurement Information Requirements
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24.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of sanitary fittings, create a schedule with the following fields:

‘ <Sanitary Fittings Schedule>
A B C D
Family Type Mark Count

PLM-TUB-PQS—__-01 BT Type A Type A
PLM-SHR-PQS- 03 K] Type 03 i |
PLM-WCS-PQS 01 WCG1 Type 01 i

Adjust for the following as necessary:
e Nil
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24.2

EQUIPMENT

24.2.1 BASIC MODELLING APPROACHES

Based on the plumbing fixtures template, create a loadable family type for each type and size of equipment, and place

the individual object in the designed location.

PLM-WHT-PQS-Gas-01
Type 1

v | Edit Type

Plumbing Fixtures (1)

Constraints

Level

2F(T2)

Host

Lewvel : 2F(T2)

Offset

14500

Moves With Nearb...

()

Mechanical
System Classification

System Type

System Name

System Abbreviation

Image

e

Figure 24.2.1 — 3D View of Gas Water Heater

1450

BL +115.00

v 2F(T2)

Figure 24.2.2 — Front Elevation of Gas Water Heater
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24.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

Equipment marks.

R e

Specification references.

Types, sizes, surface finishes and capacities of equipment.

Fixing methods including any backings and supports.
Thermal insulations to equipment (if any).
Sound insulations to equipment (if any).

24.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of equipment, create a schedule with the following fields:

<Equipment Schedule>
A B C D
Fami! Type Mark Count
PLM-WHT-PQ5-Gas-01 Type 1 EQ01

Adjust for the following as necessary:

e Nil
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24.3  WATER SUPPLY PIPEWORK

24.3.1 BASIC MODELLING APPROACHES

Based on the pipes template, create a system family type for each type of pipes with routing set for different diameters

and fittings, and place the individual object to the required alignment and length.

The relevant information that can be extracted from the parameters includes system type, pipe type, material, size,

length, etc.

Fipe Segment Deco Copper - A

Diameter 220 mm |

Connection Type Generic |
0 71 erpn I

Fatarial Dieca Cappar ]

Schedule/Type A | |

| Segment Description |
Ervert Ebevation I'I'I‘fS&?.l‘.l L

Figure 24.3.1 — 3D View of Pipework

24.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

System types.

ER I

Painting to pipes (if any).

Types, materials and nominal diameters of pipes.
Wrappings or insulations to pipes (if any).
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24.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of pipes, create a schedule with the following fields, sorted by system type, pipe type & size, and

summed up by groups:

\.-

Figure 24.3.2 — 3D View of Pipework

196 BIM Measurement Information Requirements

<Pipe Schedule>
A B C D E F
Type System Type Material Size Count Length

PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 35 17343
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 28 mma 2 1903
PPE-FWP-PQS-PVC-01 PL-FWP Plastic 20 mme 5 506
PPE-FWP-PQS-PVC-01 PL-FWP Plastic 32 mme 9 8239
PPE-HWP-PQS-CU-01 PL-HWP Deco Copper 22 mma 19 10779



Also, a detailed schedule without summing up can also be created:

<Pipe Schedule>
A B C D E F
Type System Type Material Size Count Length

PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mma 1 453
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 1 249
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 1 442
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 1 2333
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 1 1387
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mma 1 408
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 1 330
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 1 53
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 1 789
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 1 82
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mma 1 431
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 1 194
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mme 1 506
PPE-CWP-PQS-CU-01 PL-CWP Deco Copper 22 mma 1 T2

*The above image only shows part of the schedule.

Note:
e As an alternative rule in HKSMM5, pipework fixed to different backgrounds is not measured separately, and can be
grouped together.

For pipework diameter > 110 mm

e The HKSMMS5 stipulates that pipework is measured along the centre lines of pipes over all bends, junctions and
other pipe fittings. Pipe fittings > 110 mm nominal diameter are enumerated as extra over pipework.

e There is an alternative rule in HKSMM5 that all pipe fittings > 110 mm nominal diameter are enumerated (instead
of as extra over) for water supply systems, and pipework is measured along the centre lines of pipes only (i.e. not
measured through pipe fittings).

For pipework diameter < = 110 mm

e For projects with full BIM information for pipework and fittings, the pipe lengths generated by Revit are the net
lengths with gaps at fittings while HKSMM5 measures the pipe lengths through the fittings without deducting the
gaps. Therefore, the Revit quantities for pipework < = 110 mm nominal diameter have to be adjusted to suit (e.g.
adding the length of gaps x number of fittings by type).

e As an alternative, for measurement of pipework of size < = 110 mm nominal diameter, a special preamble should
be given to measuring pipework along the centre lines of pipes only (i.e. not measured through pipe fittings), and all
pipe fittings are enumerated.

Adjust for the following as necessary:
e See Note of 24.3.3 above.

BIM Measurement Information Requirements
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24.4

ABOVE GROUND DRAINS

24.4.1 BASIC MODELLING APPROACHES

Based on the pipes template, create a system family type for each type of pipes with routing set for different diameters
and fittings, and place the individual object in the designed location to the required alignment and length.

The relevant information that can be extracted from the parameters includes system type, pipe type, material, size,

length, etc.

W

2] e e e
Justification W
Reference Level 2F(T2)
| Offset 2189
Start Offset 2189
End Cffset 1867
lope 1:40.00 %
Outside Diameter 42.2 mm T
[neide Diamater 351 mm
Size 32 mme
Lengtl 12804
g

tem Classification _|Other
m
oy

Shtem Ak bewviation o |
Diameter 320 mm
Connection Type Generic
Roughness 13,935 mm
Material Steel, Gahvanized
© 3
Segment Description
Invert Elevation 1151692

Figure 24.4.1 — 3D View of Drain Pipework

24.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

1.
2.
3.

System types.
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Types, materials and nominal diameters of drainpipes.
Painting to drainpipes (if any).



24.4.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of drainpipes, create a schedule with the following fields, sorted by system type, type & size, and

summed up by groups:

Figure 24.4.2 — 3D View of Drain Pipework

<Pipe Schedule>

BIM Measurement Information Requirements

A B [ D E F

Type System Type Material Size Count Length
PPE-COP-PQS-PVC-01 DR-CDP Plastic 32 mmo 2 218
PPE-COP-PQS-PVC-01 DR-CDP Plastic 50 mma 10 13619
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 80 mma 3 1330
PPE-SWP-PQS-PVC-01 DR-SWP Plastic 100 mme 9 1714
PPE-SWP-PQS-PVC-01 DR-SWP Plastic 150 mme 9 6858
PPE-VP_-PQS-PVC-01 DR-VP Plastic 50 mmo 8 1866
PPE-VP_-PQS-PVC-01 DR-VP Plastic 100 mme 4 7059
PPE-SWP-PQS-GI-01 DR-WP Steel, Galvanized 32 mmo 15 5790
PPE-SWP-PQS-GI-01 DR-WP Steel, Galvanized 40 mme 15 3303
PPE-SWP-PQS-GI-01 DR-WP Steel, Galvanized 50 mma 8 1179
PPE-WP_-PQS5-PVC-01 DR-WP Plastic 40 mmo 1 9
PPE-WP_-PQS3-PVC-01 DR-WP Plastic 50 mma 1 "
PPE-WP_-PQ5-PVC-01 DR-WP Plastic 100 mme 6 4258
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Also, a detailed schedule without summing up can also be created:

<Pipe Schedule>
A B C D E F
Type System Type Material Size Count Length
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 32 mmo 1 97
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 32 mme 1 122
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 50 mme 1 1880
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 50 mmeo 1 881
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 50 mme 1 1691
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 50 mme 1 883
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 50 mmeo 1 1239
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 50 mme 1 470
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 50 mmeo 1 4542
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 50 mmeo 1 1943
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 50 mme 1 a7
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 50 mmeo 1 52
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 80 mmeo 1 1275
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 80 mme 1 16
PPE-CDP-PQS-PVC-01 DR-CDP Plastic 80 mmeo 1 40

* The above image only shown part of the schedule

It should be noted that:

e As an alternative rule in HKSMM5, drainpipe fixed to different backgrounds is not measured separately, and all pipe
fittings are enumerated.

e | engths of pipes are the actual inclined length, not the horizontal length (as measured on plan).

For pipework diameter > 110 mm

e The HKSMMS5 stipulates that the drainpipe is measured along the centre lines of pipes over all bends, junctions and
other pipe fittings. Pipe fittings > 110 mm nominal diameter are enumerated as extra over pipework.

e There is an alternative rule in HKSMM5 that for above ground disposal systems all pipe fittings > 110 mm nominal
diameter are enumerated (instead of as extra over), and drainpipe is measured along the centre lines of pipes only
(i.e. not measured through pipe fittings).

For pipework diameter < = 110 mm

e For projects with full BIM information for pipework and fittings, the pipe lengths generated by Revit are the net
lengths with gaps at fittings while HKSMM5 measures the pipe lengths through the fittings without deducting the
gaps. Therefore, the Revit quantities for pipework < = 110 mm nominal diameter have to be adjusted to suit (e.g.
adding the length of gaps x number of fittings by type).

e As an alternative, for measurement of pipework of size < = 110 mm nominal diameter, a special preamble should
be given to measuring pipework along the centre lines of pipes only (i.e. not measured through pipe fittings), and all
pipe fittings are enumerated.

Adjust for the following as necessary:
e  See Note of 24.4.3 above.
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24.5

24.5.1 BASIC MODELLING APPROACHES

PIPE FITTINGS

Based on the pipe fittings template, create a loadable family type for each type and size of pipe fittings to be placed

automatically when joining two pipes or turning a pipe, or placed manually in the designed location.

The relevant information that can be extracted from the parameters includes system type, pipe fitting type, size, etc.

. PPF-PEB-PQS-GI-01
SWP_WP
~ H Edit Type
L o
[Leed- 2F T2 { ‘
(1856 [
:II 53 |
il:l itl
[ 18 & mm %!
!tq.a mm |
| 16.0 mm |
|1&.0mm |
“Mominal Diameter 2 |30 mm |
Maminal Chameter 1 1320 mm |
ezl Thicknbss 2 |37 mm I
Matal Thickness 1 [37 mm 1
Insulation Aadius 2 |24.8 mm [
invsviation Radis | |24 5 mm [
| Fitting Gutside Clameter 1 (498 mm [
Fitting Outside Diameter 2 |43 6mem i
Fitting Inside Diamater 2 (422 mm |
' Firting Inside Diameter 1 412 mm [T
Center to End 2 415 mm |
Cgnber toEnd | 113 mm !
Eland Widith 2 # 7 mm |
Band Witth 1 a7 mm [
| Band Cuiside Diameter 1 T mm |
| Bana Outside Ciameter 2 547 mm |
Band Insulston Width 2 B7 mm [l
Band Insubation Width 1 8.7 mm |

24.5.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

. System types.

SR

Painting to pipe fittings (if any).

Types, materials, nominal diameters of pipe fittings.
Wrappings or insulations to pipe fittings (if any).

Figure 24.5.1 — 3D View of Bend
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24.5.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of pipe fittings, create a schedule with the following fields, sorted by system type, family & size, and
summed up by groups:

<Pipe Fitting Schedule>
A B = D E
System Type Family Type Size Count
DR-CDP PPF-PBD-PQS-PVC-01 CDP 50 mme-50 mme 6
DR-CDP PPF-PBD-PQS-PVC-01 CDP 80 mmas-80 mme 1
DR-CDP PPF-PRD-PQS-PVC-01 CDP 80 mma-50 mme 1
DR-CDP PPF-PTE-PQS-PVC-01 CcDP 50 mmg-50 mme-32 mme 2
DR-CDP PPF-PTE-PQS-PVC-01 CDP 80 mma-80 mme-50 mme 1
DR-SWP PPF-PBD-PQS-PVC-01 SWP_SWP 100 mms-100 mma 5
DR-SWP PPF-PBD-PQS-PVC-01 SWP_SWP 150 mms-150 mma 7
DR-SWP PPF-PTE-PQS-PVC-01 SWP_SWpP 100 mms-32 mma-100 mma 1
DR-SWP PPF-PTE-PQS-PVC-01 SWP_SWP 100 mme-50 mma-100 mma 1
DR-SWP PPF-PTE-PQS-PVC-01 SWP_SWP 100 mms-100 mme-50 mmae 1
DR-SWP PPF-PTE-PQS-PVC-01 VP 100 mms-100 mma-50 mmae 1
DR-VP PPF-PBD-PQS-PVC-01 VP 50 mma-50 mme 5
DR-VP PPF-PBD-PQS-PVC-01 VP 100 mms-50 mma 1
DR-VP PPF-PBD-PQS-PVC-01 VP 100 mme-100 mma 2
DR-VP PPF-PTE-PQS-PVC-01 VP 50 mme-50 mme-50 mme 1
DR-WP PPF-PBD-PQS-PVC-01 SWP_WP 100 mms-50 mma 1
DR-WP PPF-PBD-PQS-PVC-01 SWP_WP 100 mms-100 mma 4
DR-WP PPF-PEB-PQS-GI-01 SWP_WP 32 mmg-32 mme 10
DR-WP PPF-PEB-PQS-GI-01 SWP_WP 40 mme-40 mme 11
DR-WP PPF-PEB-PQS-GI-01 SWP_WP 50 mme-50 mme 2
DR-WP PPF-PTE-PQS-GI-01 SWP_WP 32 mms-32 mme-32 mme 1
DR-WP PPF-PTE-PQS-GI-01 SWP_WP 40 mms-32 mme-32 mme 1
DR-WP PPF-PTE-PQS-GI-01 SWP_WP 40 mmos-40 mme-32 mms 1
DR-WP PPF-PTE-PQS-GI-01 SWP_WP 40 mmoz-40 mme-40 mme 1
DR-WP PPF-PTE-PQS-GI-01 SWP_WP 50 mme-40 mme-50 mme 1
DR-WP PPF-PTE-PQS-GI-01 SWP_WP 50 mms-50 mme-32 mme 1
DR-WP PPF-PTE-PQS-GI-01 SWP_WP 50 mms-50 mme-40 mme 1

Note:

e There is an alternative rule in HKSMM5 that for above ground water supply and disposal systems all pipe fittings
> 110 mm nominal diameter are enumerated (instead of as extra over), and drainpipe is measured along the centre
lines of pipes only (i.e. not measured through pipe fittings).

e For projects with full BIM information for pipework and fittings, suggest adding a special preamble for measuring all
sizes of pipework along the centre lines of pipes only (i.e. not measured through pipe fittings), and all pipe fittings
are enumerated.

e Refer to sections 24.3.3 and 24.4.3 above.

Adjust for the following as necessary:
e See Note in 24.5.3 above.
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24.6 PIPE ACCESSORIES

24.6.1 BASIC MODELLING APPROACHES

Based on the pipe accessories template, create a loadable family type for each type and size of accessories, and place
the individual object in the designed location.

The relevant information that can be extracted from the parameters includes system type, pipe accessory type, size,

etc.

Crvnrall Size IS-EI 560 mmo %
Insulatson Thickness 0.0 mam |
Insulation Type |

Figure 24.6.1 — 3D View of P Trap

BIM Measurement Information Requirements
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24.6.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

1. System types.

2. Types, materials and nominal sizes of pipe accessories.
3. Painting to pipe accessories (if any).

24.6.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of pipe accessories, create a schedule with the following fields, sorted by system type, family & size,
and summed up by groups:

<Pipe Accessory Schedule>
A B C D E
System T Family Type Size Count
DR-WP PPA-ABT-PQS-PVC-00 32mm 32 mme-32 mme 1
DR-WP PPA-ABT-PQS-PVC-00 40mm 40 mme-40 mme 1
DR-WP PPA-DBB-PQS-PVC-00 40mm 40 mme-32 mms-32 mma 1
DR-WP PPA-MPT-PQS-PVC-00 32mm 32 mme-32 mma 1
DR-WP PPA-PTR-PQS-PVC-00 A0mm 50 mme-50 mme 2
DR-WP PPA-VFD-PQS-PVC-00 A0mm 50 mma 2

Note:
e According to HKSMM5, pipework is not measured through pipe accessories and ancillaries, and this matches
Revit's measurement.

Adjust for the following as necessary:
e Nil
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SECTION 25 - MECHANICAL SYSTEMS

25.1 DUCTWORK

25.1.1 BASIC MODELLING APPROACHES

Based on the ducts template, create a system family type for each type and cross-sectional size of ducts with routing
set for different sizes and fittings, and place the individual object in the designed location to the required alignment and
length.

The relevant information that can be extracted from the parameters includes system type, ductwork type, size, length,
etc.

Frogsiiey X
| Retancular Cipet P 1 =
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| e S L
etesd bataben dar {
Refenence Lol e L |
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| B le ] [ Figure 25.1.1 — 3D View of Ductwork
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25.1.1 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

System types.

on > @D =

Types, materials, qualities, cross-sectional dimensions and gauge or thicknesses of ductwork.
Wrappings & insulations/linings to ductwork (if any).

Painting to ductwork.

Specification.

25.1.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of ductwork, create a schedule with the following fields:

<Duct Schedule>

Rectangular Duct FB_W-RLN-PQS—GMS_E&D—_ 1305 mm 305 mm EAD Exhaust Air EAD 1 13843
Rectangular Duct | BDU-RUN-PQS-GMS_EAD-__ 1305 mm 305 mm EAD Exhaust Air [EAD1 4343
Rectangular Duct | BOU-RUN-PQS-GMS_EAD-__ 305 mm 305 mm |EAD Exhaust Air {EAD 1 342
Rectangular Duct | BOU-RUN-PQS-GMS_SAD-__ 305 mm 305 mm |SAD Supply Air 1SAD 1 11843
Rectangular Duct | BOU-RUN-PQS-GMS_SAD-__  [305 mm 305 mm SAD Supply Air 'SAD 1 2031
Rectangular Duct | BDU-RUN-PQS-GMS_SAD-__ 1305 mm 305 mm SAD Supply Air |SAD 1 13362
Round Duct Default SAD Supply Air |SAD 2 3843
Round Duct Default SAD Supply Air [5AD 2 3826

Note:

In HKSMM5, the rates for mechanical systems cover setting and fixing in position on any background.

Ductwork rectangular in section is measured the nett area of sheet material fabricated over all in-line fittings, short
running, and branches, but not through in-line equipment.

Ductwork circular or oval in section is measured along the centre lines of the duct and in-line fittings but not
through in-line equipment. In-line fittings are measured extra over the circular or oval ducts.

Where an in-line reduction in size occurs at a reducer or tee etc., the largest size shall be measured for the full
length of the fitting.

For projects with full BIM information for ductwork and fittings, suggest adding a special preamble for measuring all
ductwork along the centre lines of ducts but not through in-line fittings; and all in-line fittings are enumerated.

Adjust for the following as necessary:

See Note in 25.1.3 above.
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25.2 DUCT FITTINGS

25.2.1 BASIC MODELLING APPROACHES

Based on the duct fittings template, create a loadable family type for each type and size of duct fittings to be placed
automatically when connecting two ducts or turning a duct, or placed manually.

The relevant information that can be extracted from the parameters includes system type, duct fitting type, size, etc.

Properties X

Duct_Width
Duct Length 1

“AI-IHIQIE
Radius_Multiplier |
i 1305 mmx305 mm-305 mmx...

lassification | Exhaust Air

Syste

I System Type IEAD
System Name EADT
System Abbreviation {EAD

Figure 25.2.1 — 3D View of Duct Fitting

For Duct Width, Height, Angle and Center Radius
of the duct fittings, Shared Parameters should be

created for scheduling.
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25.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

System types.

@ @ B> @ =

Duct marks.

Types, materials, qualities , cross-sectional dimensions and thicknesses of duct fittings.
Wrappings & insulations/linings to duct fittings (if any).

Painting to duct fittings.

Specification.

25.2.3 QUANTITY TAKE-OFF GUIDELINES

A)

For measurement of rectangular duct fittings, create a schedule with the following fields:

Note:

“Centre Radius multiplier” is given in the type name, being 1.5 times of duct width (W).

“Duct Length” from default parameters should not be used to calculate the actual length of ductwork.

Based on HKSMM5, rectangular ductwork is measured the nett area of sheet material fabricated over all in-line
fittings, short running and branches.

For calculating nett area of sheet materials of this fitting, set the following formulae:

Duct Fitting Length (along centre line) = 2 * (1.5 * Duct_Width) * (Bend_Angle/360°)

Duct Fitting Nett Area = 2 * (Duct_Width + Duct_Height) * Duct Fitting Length
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(B) For measurement of circular or oval duct fittings, create a schedule with the following fields:

<Round Duct Fitting Schedule>
A | B | [ | D | E_ | F | G | H

Note:

e “Centre Radius multiplier” is given in type name, being 1.5 times of duct diameter.

e “Duct Length” from default parameters should not be used to calculate the actual length of ductwork.

e Based on HKSMMS5, circular ductwork is measured along the centre lines of ducts and in-line fittings, with extra
overs in-line fittings being enumerated.

e For calculating the length of fittings, set the following formulae:
Duct Fitting Length = 2 * (1.5 * Duct_Diameter) * (Bend_Angle/360°)

It is suggested that:
e For projects with full BIM information for ductwork and fittings, add a special preamble for measuring all ductwork
along the centre lines of ducts (i.e. not measured through in-line fittings), and all in-line fittings are enumerated.

Adjust for the following as necessary:
e Nil
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25.3 DUCT ANCILLARIES

25.3.1 BASIC MODELLING APPROACHES

Based on the duct accessories template, create a loadable family type for each type and size of duct ancillaries, and
place the individual object in the designed location.

The relevant information that can be extracted from the parameters includes system type, duct accessory type, size,
etc.

it L

— ' Figure 25.3.1 — 3D View of a Duct Damper

e mn'uani _mm-;l:li e 305 mm !
E‘_:!.G mim |

?i'ﬂ o 305 mmm- 208 meme308 mm
{20 mm
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25.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

System types.

@ @ B> @ =

Duct ancillary types.

Types, materials, qualities, and sizes of duct ancillaries.

Wrappings & insulation/lining to duct ancillaries (if any).

Painting to duct ancillaries.

Specification.

25.3.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of duct ancillaries, create a schedule with the following fields:

Adjust for the following as necessary:

<Duct Ancillary Schedule>

Nil.
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SECTION 26 - ELECTRICAL SYSTEMS

26.1 CABLE TRAYS

26.1.1 BASIC MODELLING APPROACHES

Based on the cable trays template, create a system family type for each type and cross-sectional size of cable trays
with routing set for different sizes and fittings, and place the individual object in the designed location to the required
alignment and length.

The relevant information that can be extracted from the parameters includes cable tray type, size, length, etc.

 Horizontal Justification [Center
 Vertical Justification Middle
Top Elevation 27932
Middle Elevation 27432

Bottom Elevation 12693.2
e e 2?3:32 IETHTETE ST ST TSTETETETRA b Iors]
T e A ‘m
m 300 mmx100 mm
300.0 mm
L100<Dmm Figure 26.1.1 — 3D View of Cable Tray
11475.0

ccv
Phase Created ‘New Construction
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26.1.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

System types.
Cable tray types.
Types, materials, qualities and cross-sectional dimensions of cable trays.

> B =

Painting to cable trays (if any).

26.1.3 QUANTITY TAKE-OFF GUIDELINES

For the measurement of cable trays, create a schedule with the following fields:

<Cable Tray Schedule>
A B | c D E F
Fami T | Senice T Width i

Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-_  |CCTV 300 mm 100 mm 11475
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-__  |CCTV 300 mm 100 mm 4013
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-__  |CCTV 300 mm 100 mm 1139
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-_  |CCTV 300 mm 100 mm 6713
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-_  |CCTV 300 mm 100 mm 1350
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-__  Telecom 300 mm 100 mm 1118
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-__  Telecom 300 mm 100 mm 750
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-__  Telecom 300 mm 100 mm 450
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-_  Telecom 300 mm 100 mm 3050
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100- _  Telecom 300 mm 100 mm B50
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-__  Telecom 300 mm 100 mm 3275
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-__  Telecom 300 mm 100 mm 1350
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-__  Telecom 300 mm 100 mm 1118
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-__  Telecom 300 mm 100 mm 818
Cable Tray with Fittings CTF-CHN-PQS-GMS_300x100-__  Telecom 300 mm 100 mm 1650

Note:

e According to HKSMM5, trays are measured along the centre line over all fittings, short lengths, and branches.

e Fittings > 200mm wide are measured as extra over trays. There is an alternative rule that such tray fittings are
not measured separately but are included under trays. Notwithstanding this, the measurement of trays remains
unchanged.

e For projects with full BIM information for trays and tray fittings, suggest adding a special preamble for measuring all
trays along the centre lines of the trays but not measured through tray fittings; and all tray fittings are enumerated
separately but not as extra over trays.

e Express statements required: The alternative rules apply only if expressly so stated.

Adjust for the following as necessary:
e Nil
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26.2 TRAY FITTINGS

26.2.1 BASIC MODELLING APPROACHES

Based on the tray fittings template, create a loadable family type for each type and size of tray fittings to be placed
automatically when connecting two cable trays or turning a tray, or placed manually in the designed location.

The relevant information that can be extracted from the parameters includes tray fitting type, size, etc.

| Image a i Figure 25.2.1 — 3D View of Cable Tray Fitting
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26.2.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

System types.

> B =

Materials, qualities and sizes of tray fittings.
Sizes of tray fittings.
Painting to tray fittings (if any).

26.2.3 QUANTITY TAKE-OFF GUIDELINES

For measurement of tray fittings, create a schedule with the following fields:

Note:

“Tray Length” from default parameters should not be used to calculate the actual length of tray.

For Bends, shared parameters “Bend Radius (Centerline)” & “Fitting Bend Angle” are added for scheduling.

Set the following formula to calculate the fitting lengths to be added to tray lengths:

Fitting Length (along centre line) = 2m * (Bend Radius (Centerline)) * (Fitting Bend Angle / 360°)

For Tees, shared parameters “Tee Straight Length” and “Tee-out length” are added to extract the length. See the
diagram below:
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Figure 26.2.1 — Plan cl)f Tray Fitting Family

e For projects with full BIM information for trays and tray fittings, suggest adding a special preamble for measuring all
trays along the centre lines of the trays but not measured through tray fittings; and all tray fittings are enumerated.

Adjust for the following as necessary:
e Nil
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26.3 TRUNKING

26.3.1 BASIC MODELLING APPROACHES

Based on the ducts template, create a system family type for each type and cross-sectional size of trunking, and place
the individual object in the designed location to the required alignment and length.

The relevant information that can be extracted from the parameters include trunking type, size, length, etc.

! Aectangular Duet ) l
.mwmm_ {

Figure 25.3.1 — 3D View of Cable Trunking
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26.3.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

System types.

on > @D =

Types of covers.

Numbers and sizes of compartments.

Painting to trunking (if any).

Types, materials, qualities and cross-sectional dimensions of trunking.

26.3.3 QUANTITY TAKE-OFF GUIDELINES

For the measurement of trunkings, create a schedule with the following fields:

<Cable Trunking Schedule>

A B (o D E
Family Type System Abbreviation System Name Length
Rectangular Duct ELE-CTR-PQS-GMS_150x150_TEL-__ ELV-Trunking ELV-Trunking 1 1565
Rectangular Duct ELE-CTR-PQS-GMS_150x150_TEL-__ ELV-Trunking ELV-Trunking 1 1525
Rectangular Duct ELE-CTR-PQS-GMS_150x150_TEL-__ ELV-Trunking ELV-Trunking 1 1516
Rectangular Duct ELE-CTR-PQS-GMS_150x150_TEL-__ ELV-Trunking ELV-Trunking 1 598

Note:

e According to HKSMM5, trunking is measured along the centre line over all trunking fittings, short lengths, and

branches.

e Fittings > 200 mm wide or high are measured as extra over trunking. There is an alternative rule that such trunking
fittings are not measured separately but are included under trunking. Notwithstanding this, the measurement of

trunking remains unchanged.

e For projects with full BIM information for trunking and trunking fittings, suggest adding a special preamble for
measuring all trunkings along the centre lines of the trunkings but not measured through trunking fitting; and all

trunking fittings are enumerated.

Adjust for the following as necessary:

e Nil
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26.4 TRUNKING FITTINGS

26.4.1 BASIC MODELLING APPROACHES

Based on the duct fittings template, create a loadable family type for each type and size of trunking fittings to be
placed automatically when connecting two trunkings or turning a trunking, or placed manually in the designed location.

The relevant information that can be extracted from the parameters includes system type, trunking fitting type, size,

etc.

o
< | B et Type
-
| Ll 1
| Edevation from Level 127432 |
i.
User Anncantion 52ale |
‘Shosider Length 250 mem
Tt e ;Eﬂfm Figure 26.4.1 — 3D View of cable trunking fitting
Theoat Length 1500
|[ Dot Heigee 2250 men
[ i
|. Sipe 1225 mimed 25 men 224 il 25 e
— L
Sysiem Type [ELE_Truriting
o= T T
| System Abbreviatan | ELY-Trunksing |
Loss Method ‘Ceedficient from ASHFRAE Tabhe |
T
| Presaare Drop |
Image |
Camenents |
Mk
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26.4.2 INFORMATION REQUIREMENTS FOR QUANTITY TAKE-OFF

System types.

Trunking fitting types.
Types, materials, qualities and sizes of trunking fittings.
Painting to trunking fittings (if any).

26.4.3 QUANTITY TAKE-OFF GUIDELINES

For the measurement of trunking fittings, create a schedule with the following fields:

> B =

‘ <Trunking Fitting Schedule>
A | B | E | D | E | F | G

ELV-Trunking
ELV-Trunking

ELV-Trunking 2

Note:

e According to HKSMMB5, the gap length at trunking fittings must be added to the Revit trunking lengths to get the
SMM compliant quantities.

Add shared parameters “Tee Straight Length” and “Tee-out length” to report the dimensions of the fittings. The
length calculated should be added to the trunking length.

1 1 I
1 TeeS&alﬂﬂlLerﬂﬁll-ﬂﬁ -

|
I
I
EQ | EQ |

Duct Width 3 = 225
-"r_|_"r

Figure 26.4.2 — Plan of fitting family

e For projects with full BIM information for trunkings and trunking fittings, suggest adding a special preamble for

measuring all trunkings along the centre lines of the trunkings (i.e. not measured through trunking fittings), and all
trunking fittings are enumerated.

Adjust for the following as necessary:
e Nil

220 BIM Measurement Information Requirements




—— =1l - ' =

SECTION 27 - SCHEDULES AND MATERIAL TAKE-OFF SCHEDULES

In Revit, Schedules/Material Take-off Schedules are used for extracting information and dimensions/quantities of model
elements. Only Material Take-off Schedules can extract the material quantities of the elements, e.g., the area applied by the
Modify > Paint tool.

27.1  CREATE SCHEDULES

27.1.1 Click View > Schedules > Schedules/Quantities:

-

TR 3

i © o B o e 2 |3
der| 3D _Section Callout Plan _ Elevation Drafting Duplicate  Legends |Schedules
lery  Wiew M Views M Wiew View M

Create

27.1.2 Select the required category of the new schedule, e.g., Select “Structural
Framing”:

Mew Schedule *

Fiter Bski | <show aliz -

[

BIM Measurement Information Requirements 221




27.1.3 Select available fields to be included in the schedule:

A.  Add/Remove parameters:

a.

Add the required parameters: Double click the required parameter in “Available fields” column

or click the required parameter in “Available fields” column and then click the E button.

Remove unwanted parameters: Double click the unwanted parameter in “Schedule fields”
column, e.g., “Volume” or select the unwanted parameter in “Scheduled fields” column and

then click the E button.

&0 S0 e

LG

B. Include elements in linked files:

If there are linked files in the model, select “Include elements in links” to include the elements from

the linked files into the schedule:
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Create a new parameter:

For a parameter that cannot be found in the “Available fields” column, it can be created in the
schedule, e.g., Add “Concrete grade” to the schedule.

a. Click the “New parameter” button ?-ll :

&0 SO H4E

b. Complete the information for the new parameter:

Parameter Type
(i) | ® Project parameter
(Can appear in schedules but notin tags)

(C) Shared parameter
(Can be shared by multiple projects and families, exported to ODBC, and
appear in schedules and tags)

Parameter Data - (Vi)

Name: <€4—— (ii)

|Cﬂnceteg'ade | () Type

Discipiine: <€4——— (iii) @) Instance

|C|—ll N v|

Type of Parameter: ¢——— (iv) (®) Values are aligned per group type

Text T T ————

Group parameter under: d—(V)

Text ~|

Tooltip Description:

<Mo tooltip description. Edit this parameter to write a custom tooltip. Custom tooltips hav...

Edit Tooltip. ..

{1 Add to all elements in the categary (vii)

oo | el Hep |

BIM Measurement Information Requirements

223




(i)

(iii)

(iv)

(vii)

Select the parameter type (project parameter or shared parameter).

Note: Project parameters are specific to a single project file and are used for scheduling,
sorting, and filtering in a project, but cannot be tagged. Shared parameters can be
used in multiple families or projects, and can be tagged and scheduled.

Input the name of parameter.

Select the discipline of parameter to be assigned.

Select the type of parameter.
Note: The type of parameter is chosen based on the selected discipline. For example,
“Text” is for data information.

Select the parameter to be grouped.

Select the type of properties.

Note: Type property is a value same to all elements in a family. Changing the value of a
type property affects all current and future instances of that family type. Instance
properties can be assigned to all elements of a particular family type, and the
values of instance properties may vary. Changing the value of an instance property
affects the selected element only.

Click the OK button to confirm. The new parameter will appear in the scheduled
fields:

oo

[Jerchuie slementsin inks.

o] el ] [T |
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Create calculated value:

In the schedule, parameters can be created with setting formula. To set up the formula, required

parameters have to be selected to the “Scheduled fields” column.

e.g., Create “Formwork of Beam” by setting formula “Cut Length * (Beam Width + Beam Depth * 2
- [q Slab Thickness (1)] - [q Slab Thickness (2)])". “q” is a prefix to denote a parameter set by QS.

'ﬂ- .

a. Click “Add calculated parameter”

25 g0 K.

o | [om ([ |

b. Complete the information of “Calculated Value”:

B Caleulated Value b

Hamas [Formmert ofbesm () |
@ (i) Owcentage

Decpes: | Common (iii) B

Troe: tesm (V) =

Eomuts: | (v) | [l

A

(i) Input the new name of the parameter, e.g., “Formwork of Beam”.

(i)  Click Formula (@ Formula

(i) Choose the suitable discipline, e.g., Select “Common”;

BIM Measu
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(iv)  Choose the suitable type, e.g., Select “Length”:

Type: Number -
Text
Integer
Formula: Mumber |
Area
Volume
Angle
S
2300 4eomency
2800 4Mass Density
2800 4@0

(v)  Input Formula:
e Click the button [=!:

ormie: | =]

o Select the required fields for formula set up. Only the fields added to the scheduled

fields can be selected for creating formula.

e.g., Select “Beam Depth”, “Beam Width”, “q Slab Thickness (1)”, “q Slab
Thickness (2)” and “Cut Length”.

Fields X

Select the field to be added ta the formula

Tk )| Concel

o Add corresponding symbol(s) e.g., “*”, “+”, “-“, to the appropriate positions:

s I|Q..|tLer‘|gﬂ’1*(Eea11W|dﬂ’1 +BeamDep’d1*2—[qSlabﬂidmess(l)]—[qSlabﬂidmess(ﬂ]}| e

o Once the formula set-up is completed, click “OK” of the Calculated Value.
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o The new parameter “Formwork of Beam” is created and shown in the scheduled
fields:

i

"

ol e B K&

[iothsde shamests = bnks

|t |
L

E. Change order of selected fields:

The order of parameters shown in the schedule is based on the order in the scheduled fields. To

change the order of selected fields, one can use “fE " and “I'E ” for movement. e.g., select “Formwork

to Beam” and move it to above “Volume”:

P #.b

Dlipehude slamensy inknkz

F. To complete the selection of fields, click “OK”.
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27.1.4 The new schedule, e.g., "Structural Framing Schedule” is created:

<Structural Framing Schedule:

27.1.5 Rename schedules:

The original naming of schedules is based on its category. After a schedule is created, the name of schedule
can be changed for specific usage.

A. Select the new created schedule in the Project Browser:

o “Project Browser” > “Schedules/Quantities” > “Structural Framing Schedule”:

tions (Building Elevation)
Sections (Building Section)
Drafting Views (Detail)

o Lossoss

[—]-g Schedules/Quantities
------- B Upstand peam Loncrete and Formwork Sch
------- B3 Upstand Beam Concrete and Formwork Sch
. B4_Beam Concrete Adjustment for Precast Con

.. B3_Upstand Beam Concrete Adjustment for Pre
.. Ba_Upstand Beam Concrete Adjustment for Pre
------- B7_Soffits of Beam Formwork Adjustment Sche:
------- B_Summary of Beam & Upstand Beam

. C1_Column Concrete and Formwork Schedule
------- C2_Column Concrete Adjustment for Precast Ct
------- C3_Column Concrete and Formwork Adjustmer
... C4_Column and Slab overlapping Formwark (o
------- Floor Schedule

------- 51_Slab Concrete and Formwork Schedule

------- 52 _Slab Concrete Adjustment for Precast Conc
------- 53 Slab Edge Formwork Schedule

- 3T1_Stair Concrete and Formwork Schedule

------- Structural Foundation Schedule
------- Structural Foundation Schedule 2
—= ' ey

Crhadida 1 -
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B.

C.

.. B5_Upstand Bearr
Bﬁ_l_lpsiﬂnd Bean
.. B7_Soffits of Bear
- B_Summary of Be.
- C1_Column Concr
- C2_Column Concr
- C3_Column Concr
- C4d_Column and 5
... Floor Schedule
.. §1_Slab Concrete
- 52_Slab Concrete!

Right-click the rename button and select “Rename...”:

-2 Schedules/Quantities

.. B2_Upstand Beam Concrete and Formwork Sched
.. B3_Upstand Beam Concrete and Formwork Sched
... B4_Beam Concrete Adjustment for Precast Concre

[ R W AP RPEG J o F—

Open

Close

- Create View Template From View_.
Dupsceview .
et to rdeperderd wew '
Save b2 Frogest an Image.
Delete

--53_Slab Edge Fo

- Structural Founda

- 8T1_Stair Concret w1
- Structural Founda
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The schedule is renamed to “Beam_Concrete and Formwork Schedule”:

-0, Views (all)
#.- Structural Plans

Elevations (Building Elevation)
Sections (Building Section)
Drafting Views (Detail)

----- Legends
=3 Schedules/Quantities
... B2_Upstand Beam Concrete and Formwork Schedu
.- B3_Upstand Beam Concrete and Formwork Schedu
-.. B4_Beam Concrete Adjustment for Precast Concrets
.. B3_Upstand Beam Concrete Adjustment for Precast
. B6_Upstand Beam Concrete Adjustment for Precast
.. B7_Soffits of Beam Formwork Adjustment Schedule

- C2_Column Concrete Adjustment for Precast Concr

~

i

-
=

=

e |§ i
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27.2  CREATE MATERIAL TAKE-OFF SCHEDULES

27.2.1 Click "View” > "Schedules” > "Material Take-off":

View
F—a1 —
Q> 4 B s BB
@ L/ @ ), =
3D _ Section Callout Plan _ Elevation Drafting Duplicate _ Legends | Schedules
View N Views N View View T T

Create

L

27.2.2 Select the required category of the new Material Take-off, e.g., Select

"Structural Framing”:

Hew Matenal Takeoff x
s s oty ]

Lategery: - L

w‘m ~ [S¥uchural Frami Material Takeof! ]
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27.2.3 Select available fields to be included in the Material Take-off Schedule:

Add the required parameters from “Available fields” column to “Scheduled fields” column. At least one
material field must be selected to Material Take-off Schedule, e.g., Material: Name/Material: Area.

Double click the selected parameter in the “Available fields” column, or click the selected parameter in the

“Available fields” column and click the S button:

Wdgtarial TakeoH Proparies ®

[ o

Refer to Section 27.1.3 for details of selecting available fields, adding new parameters and Calculated Value
with formula.

After added/created the required parameters, click “OK”.

27.2.4 The new Material Take-off Schedule is created:

27.2.5 Rename Material Take-off Schedules:

The Material Take-off Schedule can be renamed for specific usage. Refer to Section 27.1.5 for details.
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27.3

27.3.1

Use “Filter” of Schedules:

FUNCTIONS OF SCHEDULES/MATERIAL TAKE-OFF SCHEDULES

Filter can be used to sort out the elements with specific parameters/requirements.

A.

B.

C.  Set the filter requirements for parameters in the schedule:

Select the desired schedule in project browser and open the schedule.

Click the “Edit” button against Filter in the Properties pallet of Schedule:

] schedule

Visibility/Graphics Overrides |

View Template

Schedule: Beam_Concrete and Formwork ¢ ~ Edit Type

Edit...

<Maone=

View Mame

Beam_Concrete and Formw...

Dependency Independent
Phase Filter Show All
Phase

Mew Construction

Schedule Properties

| Fields | Filter |Sorﬁng}Grouping | Formatting | Appea'ance|

Filter by: (a) ¥oat

o oo

Filter by “Reference Level”.

Select “equals”.
Select “8/F”.
“OK”.
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The schedule is filtered by “Reference Level — 8/F”:

B E iZ (-] E F G M
foamBeghh | BramWon | 3wt Prcinsss 1) | g ue Tocinaus i | Colenge | Formweetoffeum (v | Vobme (3

27.3.2 Use "Sorting/Grouping” of Schedules:
Sorting/Grouping can be used to sort/group the elements by the selected parameters:
A.  Select the desired schedule in project browser and open the schedule.
B.  Click the “Edit” button under Sorting/Grouping in the Properties pallet of Schedule:

Schedule -
i

Schedule: Beam_Concrete and Formwork $ ~ Edit Type

Visibility/Graphics Overrides | Edit...

View Template <Mone>

View Mame Beam_Concrete and Formw...

Dependency Independent

Phase Filter Show All

Phase Mew Canstruction

Fields Edit__ I
Eiltar ; -

ng i

Appearance Edit_ I

b e o
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C. Select a field for sorting/grouping (e.g., sort by “Reference Level” and calculate the total no. of
elements):

a. Sort by: “Reference Level” (for sorting).
b.  Tick “Grand totals:” (for grouping) > click “OK”.

D.  The schedule is sorted by “Reference Level” and the total number of elements is shown at the
bottom:

3 5 E L G H
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27.3.3 Use "Formatting” of Schedules:
Formatting can be used to set specific format/setting to the schedule:
A. Select the desired schedule in project browser and open the schedule.

B.  Click the “Edit” button under Formatting in the Properties pallet of Schedule:

Visibility/Graphics Overrides

;Beam_Concmte and Formw...
{Independent

Fields
Filter

236
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C.

Format the schedules:

a.

Hide unwanted field:

(e.g., fields used for creating formula only):

(i)

' | a4

(i) Select the unwanted field (e.g., “q Slab Thickness (1)”).
(i) Tick the box “Hidden field”.
(i) “OK”.

The selected field “q Slab Thickness (1)” will not show in the schedule:

<Beam_Concrete and Formwork Schedule=

A B | [5 | D | E | F | G
Reference Level] BeamDepth | BeamWidth | qSlab Thickness (2) | Cutlength | Formwork of Beam (m2) | Wolume (m3)

aF 400.00 300.00 1615.00 0.194
8F 400.00 300.00 1615.00 0.194
&F 1330.00 250.00 515.00 0171
&F 1330.00 250.00 515.00 0171
&F 1330.00 230.00 515.00 0171
&F 1220.00 250.00 500.00 0.153
&F 1330.00 250.00 515.00 0171
&F 1220.00 250.00 500.00 0.153
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b.  Align the field to center:

Cea

(i) Select the field(s) to be aligned (e.g., “Reference Level”).
(i) Select “Center” under Alignment.
(i) “OK”.

The “Reference Level” is aligned to “center”:

<Beam_Concrete and Formwork Schedules

L] c o L3 F

[Eotweece torer] Boamboge | Faomvion | ofueThcimsss () | Ctlongi | Formwort o/ Baam (nd] | Veloms (21
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27.3.4 Use "Appearance” of Schedules:

A.

Select the desired schedule in project browser and open the schedule.

Click the “Edit” button under Appearance in the Properties pallet of Schedule:
@ Feretlis -

Schedule: Beam_Concrete and Formwork ¢ ~ Edit Type

Visibility/Graphics Overrides | Edit...

View Template <Mone>

View Mame Beam_Concrete and Formw...
Dependency Independent

Phase Filter Show All

Phase

i
I FFEEF E

Properties help

Select appropriate appearance for the Schedules/Material Take-off Schedules:

Schedule Properties B
Geaphics
Build schedule ([ Tog-down

| Berkbogry g
m_ i ﬂ] DO Ggd in headenfoorern ypacen

(a)
ot R ot e
Taut
B shew Tite
[ show Headen

Tetet [SchadeDefaut x| ©)

R T W=

(i) Select the style of grid line/outline.
(i) Select the text style for the title, header and body.
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27.4 ADD DATA INFORMATION IN THE SCHEDULES

27.4.1 Add parameters to Individual Element:

Once the information of parameters is added in the schedule, the relevant fields shown in the Properties
pallet will be updated, e.g., add “Conc grade 60/20” for beam mark B8-01.

A. Click the beam Mark B8-01 in schedule.

B.  Type “60/20” under parameter “q Conc grade”:

The information of the parameter is updated to the Properties pallet automatically. Such kind of adding
information in models by QS should be done in the models for QTO only.

.
(Grigin i

Bt

|

|
e
(Conensta - CED

5

1e15.00

Gither l
Enable Analytical Model [ }
Fisbar Cerver - Tap Foce immmm_.
wcwmmmmm;

l.é::
5
£
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27.4.2 Add parameters to a Group of Element/Category:

A.  Select a beam and use short cut key “SA” to select all instances of beam:

B.  Add Concrete grade “60/20” under parameter “q Conc grade” in the Properties:

HD_Concrete-Rectangular Beam SES9V03
B400X300 TFB

-

Structural Framing (Other) (60) v| B8 Edit Type
Constraints 2 A
Reference Level
q Remark
qSlabth 1
qSlabth 2
qSlabth 3

abenmatar —
q Conc grade 60/20
G rioor nergmnt
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27.5 GENERATE SCHEDULE TEMPLATES

27.5.1

27.5.2 Select the desired schedules in

° “Project Browser” > “Schedules/Quanti
Take-off Schedule”).

27.5.3 Save the schedule by right-click

Once the schedules are created and developed, they can be saved as
template and copied to other projects.

existing project.

ties” > Desired Schedule (e.g., “Structural Framing Material

mouse and select "Save to New File...”:

=0 Schadules/ Tuantities e
e il Graund Ll l m_:
Bored Pile Scheduie 4
Natrisl Take O foe blindineg Lnyer of pile cap S
Mt Take-CAt fo Formmwork of pike cap Cancrete -8
 Material Take-Oif fi pie caps 5
Wptenal Take-Crff for pabes

= Ry Sheses (all} Cloge

- STST-ALISERO0T/C - e

® w;mmmm-‘. Apply Templale Propestis...

i STAT - BLS RO D - | Mmrmnmm_

§ STETALCSAROMC-1 :

s g "L Duplicate View »

242
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27.5.4

Select the desired location o save:

= B X e
Date rescbfond Tipe igm |
SUHISEITAM  Flefeide

WL RITAM g doider
STEGRITAM e foide
SVHISEITAM  Fiefeider

SN RITAM Ry doide
SLHNSEITAM  Flefeide

WL RITAM g doider
SLRGEIAM  Flefoide
IRt AM Py foide
SUHISEMAM  Fikefeidie

WU ERAN Py doide
VLHIGEMAM  Fefeier

VIR ERAM  Fedoide
SUHIGEMAM  Feleide
VIO AW Flpdoide -
Bt e e i i .

c|

— O |
e

27.6 COPY SCHEDULES

27.6.1

27.6.2

There are three options for copying schedules from template or project.
Once the schedules/schedule templates are copied to the new project,
the information shown in the schedule will be updated automatically
based on the new project.

Insert schedules from template (Option 1):

A. “Insert” > “Insert from File” > “Insert Views from File”:

Gy @

Point Coordination Manage Import Impord
Cloud  Model Links ~ CAD gbXM
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C.

Select the schedule template:

Select the saved template > “Open”:

File contains
schedule only

Select and tick the previous schedules to copy to the new project > “OK™:

Select draing e, schedules, o recorts b be sdded 1o the curment proect,
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The selected schedules have been copied to the new project:

-3 Schedules/Quantities

------- Bore Pile Ground Level

------- Bored Pile Schedule

------- Material Take-Off for blinding layer of pile cap
------- Material Take-Off for formwork of pile cap

------- Material Take-Off for pile caps

------- Material Take-Off for piles

------- Material Take-COff for tie beam

-} Pile Cap Cancrete Schedule

Schedules copied from the
template/previous project

27.6.3 Insert schedules from previous project: (Option 2)

A. “Insert” >

i@@ th ) 2]

Point Coordination Manage Import Impor
Cloud  Model Links ~ CAD gbXM

“Insert from File” > “Insert Views from File”.

Images  Famih

[
hsut‘lﬁrnsﬁumﬂe

b; Insert 2D Elerments from File

BIM Measurement Information Requirements

245




B.  Select the previous project:

Select the saved previous project > “Open”:

Loskin: || TOBOROT et tel Tl X E e
[ Tipe el

DIIGCR el AW Fils Feldar
B0 1050 &M File Felder

] TWRADEEDPM Fil Felder
Mg LEOOVESEPM P felder
TROROT_STER-DO-BLE-S-AA- AL Moot (One 1271272010 2O PM Rt Prcit

TAOR0T ST 074K M- ALL et (it T2A12O58 BT BN Revit Peopeet
180007 STE8-07-BLK-5-M-ALL faat (D 16712000 1180 AM. it Pegjuct
TAOSOT. STHS.0T-BLE-S-M-ALL bamet (Ot TA1/2030 12080 Revit Fecject
12201 HPM Rt Prtject
TN R | Revit Peogeet

File contains all

« »  information of project
Fie e [ ORI ST S LB et -] including schedules
e SR =

| EoEs T

C.  Select and tick the previous schedules to copy to the new project > “OK”:

Select draing e, schedules, o recorts b be sdded 1o the curment proect,
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The selected schedules have been copied to the new project.

- f8 Schedules/Quantities

....... Bore Pile Ground Level

....... Bored Pile Schedule

....... Material Take-Off for blinding layer of pile cap
------- Material Take-Off for formwork of pile cap

------- Material Take-Off for pile caps

Schedules copied from the
template/previous project
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27.6.4 Copy schedules from previous project (Option 3):
A.  Open the previous project.
B.  Select the required schedule(s) in Project Browser:

e.g., Select schedules named “B1_Beam_Concrete and Formwork Schedule, C1_Column
Concrete and Formwork Schedule, S1_Slab Concrete and Formwork Schedule and W1_Wall

Concrete and Formwork Schedule”:

-0, Views (all) A
i Structural Plans

[
- Floor Plans
[ .....

[ .....

[ .....

E .....

[

1 BZ Upstand Beam Concrete and Fornmrk Sched
.- B3_Upstand Beam Concrete and Formwork Sched

.. B4_Beam Concrete Adjustment for Precast Concre

.- B5_Upstand Beam Concrete Adjustment for Preca

4 B6_Upstand Beam Concrete Adjustment for Preca

4 B7_Soffits of Beam Formwork Adjustment Schedu
-B SummaryofBeam & Upstand Beam

umn Concrete and Fo

.- C2. Column Concrete AdJustmerﬂ for Precast Comni

.. C3_Column Concrete and Formwork Adjustment i

4. C4_Column and Slab overlapping Formwork (colu
Floor Schedule

: 52 Slab Concrete AdJustment for Precast Concret
4 53_Slab Edge Formwork Schedule
.- 5T1_Stair Concrete and Formwork Schedule
- Structural Foundation Schedule
.. Structural Foundation Schedule 2
Structural Framing

Mall Concrete and Fo
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C.  Right-click mouse and select “Copy to Clipboard”:

- B2_Upstand Beam Concrete and Formwork Sch
.. B3_Upstand Beam Concrete and Formwork Sch
.. B4_Beam Concrete Adjustment for Precast Con
- B5_Upstand Beam Concrete Adjustment for Pre
- BB_Upstand Beam Concrete Adjustment for Pre
.. B7_Soffits of Beam Formwork Adjustment Schec
- B_Summary of Beam & Upstand Beam

mn Concrete and Formwork Schedule

.. C2_Column Concrete Adjustment for Precast Cc
.. C3_Column Concrete and Formwork Adjustmen
.. C4_Column and Slab overlapping Formwork (cc
- Floor Schedule

f 51 _Slab Conc Formwork Sc g

.. §2_Slab Concrete Adjustment for Precast Concr
- §3_Slab Edge Formwark Schedule

.. §T1_Stair Concrete and Formwork Schedule

- Structural Foundation Schedule

- Structural Foundation Schedule 2

- Structural Framing

oncrete and Formwe

dule

D.  Open the new project.

E. Paste the copied schedules by “Modify” > “Paste” > Select “Paste from Clipboard”:
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The schedules have been copied to the new project:

o Views (all)

----- Floor Plans

Ceiling Plans
----- Elevations (Building Elevation)

-[E Legends

= Schedules/Quantities

e8 S Cned o

.. Ceiling Quantities by Type
. Door Quantities

. Electrical Equipment Quantities
... Electrical Fixture Quantities

- Floor Quantities by Assembly

- Furniture Quantities

. Furniture System Quantities

... Lighting Fixture Quantities Schedules copied from
.. Mechanical Equipment Quantities the previous projects

.. Parking Quantities

- Planting Quantities

. Plumbing Fixture Quantities
- Roof Quantities by Assembly
-. Room Area by Department

27.7 EXPORT DATA INFORMATION FROM REVIT

27.7.1 There are two common approaches to extract the data information from
Revit to other file types for further processing. The first one is to export the
Revit schedules as a CSV file, or a text file and then copy to Excel, and
the other one is using a plug-in, such as Dynamo.
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27.7.2 Export to Excel file

Once the schedules/material take-off schedules are created in Revit, the information in schedules/material
take-off schedules can be exported as a CSV* file and opened in Excel or as a text file and copied to
Excel for further manipulation. However, all formulae created in the schedule cannot be transferred to Excel
and all information is displayed as a text only.

#(PS.: Revit 2022 supports exporting information in schedules as CSV files)

A. Export the schedule:

@ |

- i
Resize Hide Linhide
Al
DOWEF/DWFx :
Creates DWF or DWFs files:  Colurmns
Building Site
Exports an ADSK exchange file.
Fax A | B

@

=
e ==
- o

®
L
®

family to 2t (e file.

ghEML

(b)

Saves the model as a ghxML file.

Pl

o2

o}

.

o5

PO

IFC PoT
Saves an IFC file Por
o3

P10

P11

P12

P13

P14

P15

ODBC Database
Saves model data to an ODBC
database.

T Images and Animations
| Seves animations or image files.

(@)  Click H at the top-left corner to open the application menu.

(b)  Select _ “Export” button.
(c) Select _ “Reports” in ribbon.
(d)  Select — “Schedule”.
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B.  Save the schedule as .txt file:

R ExportSchedule  (a)

? X
| | | |
in: | || Formavork } & B X B vews ~
HHE BuHA
EEERNEEE
>
File name: | QTO 52 - Slab Formwork - Soffits of Slabs Schedule. txt v|
Files of type: | Delimited text (*.txt) v|
© I _se | [ cona

(@)  Select the desired folder.

(b)  Add the file name. The file only can be saved as “txt” format.

(c) Click “Save” button.

(d)  Another window of “Export Schedule” will pop up. Click “OK”:

[¥]Export bde:
4 xport coken headere
4 e grouped cokmn henders

(d) o]
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Use Excel to open the .txt file:

(@)  Open a new Excel file.

(b)  Select “Open Other Workbooks”.

(c) Select “Browse”:

F= FUWN G L L

' - Slab Formmwork -

i Open Other Work

(d)  Click arrow at right bottom corner of the Excel window.

(e)  Select | Text Files [*prn;*ixt™.csv) “land “Open”:

@ pen
R B - |

2aEd - Ewlds

[~ £ 1]
1 SehddasDiaiign
i Autndeth dpsbiatee Masage

Butodeth Rt Seckitectuse 2011 b

g muiiri

Tookh =

E
| [eanatevseas ] (d)

A s 7}
BB Ergal Fibit ["a0"" b "l algly
Exel Fibes ("l alnc® e alal"all

|Te1ct Files (*.pro;*. et csv) w |

|i Open Iql Cancel

(e)

| Wi P " s vl " "

Mg rerelt Bt 41 Macros [ abm* 2l
Abcrosolt Eacel 4.0 Workbooks k]
Worksharts Cakg” clpm " xighc " slg]
‘Workapaces ["aka}
Tarnplates " ke sl 2k
Sidearnd [ abirrg® sl alf)
Teslbard (" afb)
.;':"LF.HI:II_".'IICI .

u intwrchange Farmat .04}
Bachup Pl " a8k bak)
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@

Select the saved “.txt” file for the Revit schedule:

B cpen

& o -4 o= Dwaid ¢ Tl v & EET

HEEd -
Pices
4
& Es
BEs
B ==
max
S onm
S Windewa (£
5 Coata (0}
[ AdwiPrs
iy
| Ehuabese
|| BQRetion
[l Coux
[ drgms

FaRtE B

()

[=

v < I
k- St of Subs Scheduterst | Tt el g ntiam) v

o -

Frle A | 110 52 - Sk

A window of “Text Import Wizard — Step 1 of 3” will pop up. It can use the default setting. Click

_ button to the next step:

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your data is Delimited.
If this is correct, choose Next, or choose the data type that best describes your data.
Original data type
Choose the file type that best describes your data:
@ Delimited - Characters such as commas or tabs separate each field.
O Fixed width - Fields are aligned in columns with spaces between each field.

Start import at fow: File origin: | Windows [ANSI)

[] My data has headers.

Preview of file D:\TrialQT O 52 - Slab Formwaork - Soffits of Slabs Schedule.bd.

QTO 52 - Slab Formwork - Soffits of Slabs Schedule™"mmmmm"™
Family""Iype""Level”"Default Thickness (mm)""Soffits of Slabs (m2)"
Floor™"S1e€0C35™™29/F""1e0""0.83"

Floor™"51&60C35""25/F""160""0_83"

1
2]
3]
4]
5]

g |
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A window of “Text Import Wizard — Step 2 of 3” will pop up. It can use the default setting. Click

button to the next step:

Text Import Wizard - Step 2 of 3

This screen lets you set the delimiters your data contains, You can see how your text is affected in the
preview below.

Delimiters
Iab
[ semicolon [] Treat consecutive delimiters as one

Comma
E; Text gualifier: | ~
Space

|:| DOther:

Data preview

TO 52 - 5lab Formwork - Soffits of Slabs Schedule

~
amily YEe evel Pefault Th
loor 1&0C35 RS/F &0
loor 1e0C35 pO/F &0 W
< >
Cancel < Back Finish

(i) A window of “Text Import Wizard - Step 3 of 3” will pop up.

button to finish the step:

It can use the default setting. Click

Text Import Wizard - Step 3 of 3

Advanced...
O Do not import column [skip)

Data preview

?
This screen lets you select each column and set the Data Format.
Column data format
® General
‘General’ converts numeric values to numbers, date values to dates, and
OIEH all remaining values to text.
() Date: |DMY v

seperal CeperzCeperal

chedule
Type Lewvel Default Th
ElE0C35 Led
FlE0C35 LED

Cancel < Back
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27.7.3

The file of Revit schedule in “.txt format” is transferred to Excel:

Page Layout Formulas Data Review View BLUEBEAM

iy o Calbr 1 &K ==E®  Swept
Paste

E® Copy ~ N
= = = | €= a= - - . 0 00
. ¥ Format Painter a === | E == Merge & Center $-% | 0 0 o
Clipboard ] Font e Alignment = MNumber ]
A6 4 B3

[ . S S 2 | E L L B
| 1 |QTO 52 - Slab Formwaork - Soffits of Slabs Schedule

|2 | Family Type Level Default Thickness (mm) Soffits of Slabs (m2)
3 |

4 | Floor 5160C35 29/F 160 0.83
ER Floor 5160C35 29/F 160 0.83
6 | Floor 5160C35 29/F 160 0.83
| 7 | Floor 5160C35 29/F 160 0.83
8_ Floor 5160C35 29/F 160 0.83
ER 160:05:00 4.14
10 | Floor 5180C35 29/F 130 1.83
11 | Floor 5180C35 29/F 180 1.92
12 | 180:02:00 3.74

Note: All information transferred to Excel is a text only. The formula created in Revit Schedule cannot be
transferred to Excel. Moreover, there is no linkage between the information transferred to Excel and
the original Revit Schedule.

Dynamo

Dynamo is a plug-in and an open-source visual programming language for Autodesk Revit. It is a program
created by code block, nodes and Python. Dynamo can be used for analyzing complex geometries,
automating repetitive processes and exporting data to Excel files and other file-types.

For BIM QTO, quantity surveyors can extract data from BIM models to Excel files by Dynamo. Once the
Dynamo scripts are created, they can be saved as templates and applied to another project. Updates on the

dynamo scripts may be required to suit individual project needs.

An introduction to the operation of using Dynamo for extracting information from Revit models is provided in
the following section — Section 28.
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SECTION 28 INTRODUCTION TO DYNAMO

28.1

28.1.1

28.1.2

28.1.3

DYNAMO IN REVIT

Dynamo is a Visual Programming add-on native in Revit. It was engineered for building designer to automate
the design process in a parametric way. Unlike the traditional add-on / plug-in development, Dynamo provides
an intuitive interface for ordinary user to automate their process while still retains its potential to high-level
programming using IronPython. The essential features are:

Nodes:

Nodes are pre-defined set of programming script. There are different types of nodes, e.g., Built-in Node, Custom
Node, Node from Packages:

A. Built-in Node refers to those came out-of-box with Dynamo and Revit.

B. Custom Node are built by users. It can be built by grouping Built-in Nodes, using code block, or using
IronPython at its core.

C. Packages are set of custom nodes prepared by Dynamo experts around the globe and shared on online
community.

By connecting various nodes to create complex algorithm, data are being extracted, calculated, interpolated and
re-structured to users’ requirements. Nodes usually are self-explanatory and further supplemented with explanatory
note. The Node approach save users from programming syntax and thus having a mild learning curve.

List:

Another fundamental concept of Dynamo is List management. All data are organized in list. With tiers of list, data
are grouped and chained for processing:

Watch

Logic A i——:-| Result A1 [—--:i LogicB i—+|mnu|

| Result AL-81
| Rt A2 | ResutALsz
—
* Result A3 -|*nemmz
| Result A2-81 |
" Result Ad4 ki
=5z Resutas|
Result A3-B1 |
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Users can specify the target tier of list for the function to act on. With combination of different tiers, users can

perform a function on all data in one list against data in another, thus vice versa.

28.2 EXTRACT MODEL DATA TO EXCEL

28.2.1 An Overview:

THITLLELELE

ERRRRREERARE

[Hasipiminas
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28.2.2

Procedure:

A.

Select Model elements by their Categories. For Piles in the sample RVT file, piles are drawn in Structural

Foundation Category.

Select Model Elements by Category

Categories

The result returned from the selection nodes contains elements other than piles. It is essential to filter out

All Elements of Category

R = e —

gy -———
3 Floor (851443

@20 Floor 8571452 |
BEE0 Floor  [BE1EET

& Floor 891470

BE50 Floor (851479

JEEN Floor (801488

&7 Floor [E0971408

I8 Floor [891507

[29 Floor |946206

280 sFD-FPL-HAS-Mini_Pi
E3l SFD-FPL-HAS-Mini_Pi
230 SFD-FPL-HAS-Mini Pi

@z @

{106}

un-intended elements before moving onto the next steps:

Bactiondry
| =Rl

PRI S50 ERL . mag MRk R e
BN EFD-FPL.AAL-HIAL Pils
B =F0-FpL-may-mint_rile
WS 2P0 PL-sAS.sind_Pile
EEE 3F0-FPL-masadnt_rile
BN SP0- 0 pL-sas-sim) Pile
B B0 EAL et sinl Pl
I SFD-FPL.HAS HARA P1LE
BN 360-FpLamag-nind_File
BB 5FOD-FPL-MAS-MIRL Pile
BN 5#0-FPL-nisanind File
RS SAD-PL-NAL-mind File

T
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C. After the filtering process, the element list on hand is a clean list of pile elements. Then, information stored
in different parameters can be located and extracted. Parameter names must be exacted and are case-
sensitive.
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E.

Each Get Parameter node will return a list of values based on the list of elements input. Multiple lists

must be merged into one list for exporting to Excel. Dynamo plots data in each list to Excel in a horizontal

manner. To get data presented in the comma fashion, we need to transpose the list before exporting.

NN s LeuRTion AT Top
W Eniating Sround Level
B Filr leaaths e sull
T T S

P
| . —eag
TR ]
BN AR, 3553993555

g

i

S riie. AEEERERIRIE

LLLEELL
i

i

f
:

T
TR

| s e

Finally, the data are directed into the export to Excel node:
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CALCULATE DATA FROM GEOMETRY

28.3

An Overview:

28.3.1
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Procedure:

28.3.2

Select and filter piles:

A.

geometry:

Get all horizontal surfaces

B.

ASNAA

AN
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Jini
g

Generate a line connecting the Center Point and Projected Point. The line is painted in RED:

F.

B

|
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