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About the Speaker...

e 20 years of design and CAD experience

e Establish Autodesk Industry Advisory Board (AIAB) in April 2005

e Implementing Revit® in real projects since August 2005

e Head of BIM, WSP HK Limited (since 2007)

e Author, Quick Start Revit Structure 2008

e Chairman, Hong Kong Institute of BIM (HKIBIM) (2009 — 2011)

e BIM Projects extracts

Huawei Beijing Environmental and Technology Park, Beijing, PRC
Hotel & Office Dev. in Business Bay, Dubai

Hotel Dev. in Ulaanbaatar, Mongolia

Shangri-la at the Fort, Manila, Philippines

Singapore CCRC Vista Xchange, One-North, Singapore
(Hong Kong Revit BIM Experience Award 2008)

CSD for Broadcast Drive, HK
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Audience Summary

Francis LEUNG Revit Talk Accumulative Audience Number
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5 Projects with Complex Geometry

e Ocean Heights I, Dubai

(With courtesy of Aedas Ltd.)

e Dancing Tower, Abu Dhabi

(With courtesy of Aedas Ltd.)

e Empire Tower, Dubai
(With courtesy of Aedas Ltd.)

e Ocean Heights Il, Dubai

(With courtesy of Aedas Ltd.)
e Singapore CCRC Vista

Xchange, One-North,

Singapore
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What is BIM?
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Productivity Index

Construction 8 Mon-Farm Labor Productivity Index {1964-2003)

The NIST (National Institute
of Standards and Technology)

report on the

P cost to society ($15.8

st Billion yearly) due to
PRI the lack of information

Interoperability within

the construction industry

992 199 2000 2004 2008 201 2014 2018 2022 I

Historical information courtesy of Bureau of Labor Statistics; iuture projection
courtesy of DKS Information Consulting, LLC

The rate of improvement depends on how seriously

WE view the crisis and come forward with necessary resources.
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Presenter
Presentation Notes
BIM is an integrated process built on coordinated, reliable information about a project from design through construction and operation.

Autodesk building information modeling (BIM) solutions make sustainable design practices easier, more efficient, and less costly by enabling architects, engineers, builders, and owners to
Easily create coordinated, digital design information and documentation
Use that information to more accurately visualize, simulate, and analyze performance, appearance, and cost
Deliver the project faster, more economically, and with the potential for reduced environmental impact
With the BIM process, the information required for sustainable design, analysis, code compliance, and certification becomes routinely available as a by-product of the standard design process, saving time and money.
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US General Service Administration
GSA BIM Guide

: “@GSA

BIM Guide Overview

GSA BIM Guide Series
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U.5. General Services Administration
Public Buildings Service
Office of the Chief Architect

This version of the G54 Building Information Modeling Guide Series 01 - Overview is identified as Version 0.6 to indicate its
provisional status. With its publication, the G54 BIM Guide, for the first time, becomes available for public review and comment.
As its provisional status denotes, however, it will continue to serve as the basis for further development, pilot validation, and
professional editing. All readers of this provisional guide are encouraged to submit feedback to the Hational 3D-4D-BIM Program.
Updated versions will continue to be issued to address and incorporate on-going feedback in an open and collaborative process.

Currently, G54 Building Information Modeling Guide Series 02 - Spatial Program Validation, version 0.96 is also available for
review and comment.

For further information about GSA’s Mational 3D-4D-BIM Program, additional BIM Guide Series, or to submit comments or
questions, visit the National 3D-4D-BIM webpage at http://www.gsa.gov/bim.

The Hational 30-4D-BIM Program
Office of the Chief Architect

Public Buildings Service

.5, General Services Administration
1800 F Street HW, Suite 3341
Washington, DC 20405
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GSA BIM Guide Series 01

www.gsa.gov/bim

table of contents

foreword

introduction

section 1: G5A’s national 3d-4d-bim program
1.1 What are 3D, dD), and Bl .ottt et e e et e e e a s aeee s s ee s se e san s nn e s e aa e et e raaeraann 3
1 OCA’s Business Need for 3D-4D-BIM ...ttt eaaaaaaaaan 5
1 Benefits of 3D-40-BIM Program for GSA

1. OCA Status Report
1
1
1

Current Program Areas
: OCA’s Vision and Strategy for the National 3D-4D-BIM Program
.7 OCA's “One-stop Shop” for the National 3D-4D-BIM Program

section 2: 3d-4d-bim projects --the basics
2.1 Overview
2.2 What are the project opportUunities? ... . e e e 16
2.3 Exploring candidate 3D, 4D, and BIM solutions
2.3.1  BIM Information Exchange Standards
2.3.2 Software and Hardware Requirements
Scope Definition
2.4.1 Contractual Language
2.4.2 Ownership and Rights in Data
2.4.3  Metrics

Implementation and evaluation

table of contents

Hong Kong Institute of Building Information Modelling




Foreword

The construction industry is ripe for fundamental changes enabled
by the same virtual, smart object modeling technology now
prevalent in aerospace, automotive, and other industry practice.

Just as today’s major manufacturers use computer technology to
model their products virtually before production, in the future
we will first build our buildings virtually on a computer
before attempting to build them physically in the field.

In titling this guide, OCA has adopted the now predominantly
used name, Building Information Modeling, or BIM. BIM is a
data rich digital representation cataloging the physical and
functional characteristics of design and construction. Its
purpose is to make the design information explicit, so that the
design intent and program can be immediately understood and
automatically evaluated.

Hong Kong Institute of Building Information Modelling



This Series O1 guide iIs divided Into ...

e Section 1: GSA’s national 3d-4d-bim

— This section introduces the GSA’s National 3D-4D-BIM Program as well
as provides background information on concepts, definitions,
and expectations underlying 3D, 4D, and BIM technologies,
modeling, and models.

e Section 2: 3d-4d-bun projects —the basics

— This section provides guidance on best practices regarding the
implementation of 3D, 4D, and BIM technologies in different parts of
the project lifecycle, and reviews the factors that must be
considered before implementing BIM on a project. For specific

applications of 3D, 4D, and BIM technologies, please see additional
Series Guides.
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section 1: GSA’s national 3d-4d-bim
program

GSA’s initiative has led other federal agencies to adopt BIM,
elevated the case for open standards, and encouraged the
iIndustry and peer owners to establish an owner’s BIM and
Its requirements.

A BIM-based approach supports ‘on demand’ generation of
documents (e.g., drawings, lists, tables, and 3D renderings)
from a consistent BIM. In a sense, these documents present
views of the current BIM. A BIM model, therefore, can live
longer, contribute more to process efficiency, and provide
superior accuracy than traditional 2D CAD drawings.

As a shared knowledge resource, BIM can reduce the need for
re-gathering or re-formatting information. This can result in
an increase in the speed and accuracy of transmitted
information, reduction of costs associated with a lack of
interoperability, automation of checking and analysis, and
unprecedented support of operation and maintenance activities.
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Definition of BIM

Building Information Modeling is the development and use of
a multi-faceted computer software data model to not only
document a building design, but to simulate the construction and
operation of a new capital facility or a recapitalized (modernized)
facility. The resulting

Building Information Model is a data-rich, object-based,
intelligent and parametric digital representation of the facility,
from which views appropriate to various users’ needs can be
extracted and analyzed to generate feedback and improvement of
the facility design.
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Distinguishing 3D models and BIM

3D geometric models contain very little intelligence. BIM models
contain a high level of intelligence.

A 3D model includes a three-dimensional geometric
representation of the building, whereas a BIM is organized as a
prototype of the building, in terms of building floors, spaces,
walls, doors, windows and a wide array of information associated
with each of these elements.

A BIM can normally be viewed in 3D, but the model also
includes information used by other building analysis
applications, such as cost estimating, energy simulation,
daylighting, computational fluid dynamics (CFD), and
building code checking.
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OCA Status

OCA’s 3D-4D-BIM Program has given guidance and assistance to
over 50 GSA capital projects in the past 3 years. In
particular, OCA has completed 10 pilot projects. It has 11
pilot projects underway in its current capital program, while
assessing and supporting 3D, 4D, and BIM applications in over 25
ongoing projects across the nation. This section gives a program
overview and elaborates on specific 3D-4D-BIM initiatives the
program currently supports.

Currently, for all projects receiving design funding in Fiscal
Year 2007 and beyond, a spatial program BIM will be the
minimum requirement for all major (new and
modernization) projects submitted to the Commissioner of
the Public Buildings Service for Final Concept approvals. For
additional information, see the BIM Guide Series 02- Spatial
Program Validation.
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Spatial Validation

The National 3d-4D-BIM Program has chosen to focus first on
using BIM for spatial validation because spatial validation is a
universal problem on all projects. For all projects receiving
design funding in Fiscal Year 2007 and beyond, a spatial
program BIM will be the minimum requirement for all
major (new and modernization) projects that will be
submitted to the Commissioner of the Public Buildings Service for
Final Concept approvals.

OCA has developed a “GSA Concept Design View” of the
requirements for spatial data management. The GSA Concept
Design View is a model view of the IFC BIM modeling data
standard that was developed and published by the 1Al. The GSA
Concept Design View of IFC is currently supported by Autodesk
Revit and Architectural Desktop, Bentley Architecture,
Graphisoft ArchiCAD, Onuma Planning System, and Solibri
Model Checker. These applications have gone through four
rounds of validation testing using a GSA test case building.
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Experience from HK Developers

e Henderson Land Development (Autodesk Revit®)

— Trial Project: Beijing World Financial Centre

e MTR Corporation (Autodesk Revit®)

— Existing Stations
— Trial: New lines

e Housing Department (No preference; start with Autodesk Revit®)

— In-house trial projects
— Full strength implementation

e Hong Kong Science & Technology Parks (Autodesk Revit®)
— Pilot Project: Building 20

e Swire Properties (Digital Project™)

— One Island East

Hong Kong Institute of Building Information Modelling



Implementation of BIM Iin HK

Users In-house External
In-house Operator i External BIM
: . Project
Design Team (Facility Consultant
Consultant
Developer Management)
Henderson
Land n/a °
Development
MTR ° °
Corporation
Housing
Department ¢ ¢
Hong Kong
Science &
Technology n/a ¢
Parks
Swire
: ?
Properties n/a ! ® ®
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Development
Potential and
Massing in REVIT
reports floor area
real-time
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Elevation/Section
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Central Building
Information Model

Detall

3D study

A better way to draw Design led documentation

Hong Kong Institute of Building Information Modelling


Presenter
Presentation Notes
Work sharing means multiple users can be working concurrently on the one file.
Faster/smaller/more efficient teams.
Drawings and views extracted from the building model.
Greater range of documents can be easily produced with greater detail. 
Less housekeeping and catch-up in the drawings.
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Finie Element

ings

Vertical and Wind load
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Presenter
Presentation Notes
The model was exported to Strand7 for finite element analysis of the structural design. 
The Strand model was used to analyse vertical and wind loadings and refine to the structural design. 


Finite Element Analysis
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Presenter
Presentation Notes
The model was exported to RAM Concept for finite element analysis of the structural design. RAM was used for the analysis and design of post-tensioned and reinforced concrete floor systems with their substantial cantilevers and high structural efficiency. 
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Presenter
Presentation Notes
The facade system consists of an inner skin of performance glass and an outer skin of clear glass separated by an accessible cavity which is externally naturally ventilated. The cavity contains a fully automated blind lowered to pre-set positions depending on sun angles. The blinds can remain in the horizontal position providing optimum solar control and daylight reflectance while maintaining views. 
Overall the facade system will achieve a shading coefficient of 0.15 which is approximately twice as efficient as a standard best practice facade solution.


Bligh Street Sydney
CFD analysis of double skin facade

ADVANCED

BUILDING TECHNOLOGIES DE = PLA N

. Impact of lamellas and deflectors
The aim is to analyse the impact of obstructions and deflectors at the inlet and outlet openings on the
ventilation of the facade cavity and to verify the proposed solution.

Boundary conditions:
- solar radiation:

- outdor temperature:

- indoor temperature:

- wind:

- glazing outer skin:

- glazing inner skin:

- shading:

Case 1: Case 2:

opening hight 150 mm, opening hight 250 mm,
ne barriers lamellas (rain protection)

(no rain protection)

B azacc
220 m*/h

1
9

39.0" C
~ | 190 m¥h

= 730 W/m? on outside surface (autumn/spring, midday, NE, NW)

»>32*C
224 C

< no wind [worst case)

= white glas 2x8 mm

= sun protection glazing 68/34, Ug=1.8 W/mzK
- lamella blinds: RAL $006 (silver)
{solar absarptien: 46%:, solar reflection: 54 %)

Case 3:

opening hight 250 mm,
lamellas (rain protection),

deflector at lower lamella

43.5° C
260 m¥'h

40.8" C
260 m2h

37e* C
240 m*h

428" C
270 m¥'h

40,2 C
300 m>'h

| 378" C
250 m3/h

Case 4:

opening hight 230 mm,
lamellas (rain protection),
deflector at upper lamella

mean air temperature
volume flow rate per m

|40.5° C

37.8" C
240 m>/h

/n

290 m3fh |

48.0
4r.2
454
45.6
44.8
44.0
13.2
42.4
41.6
40.8
40.0
38.2
38.4
37.6
36.8
38.0
35.2
34.4
33.8
328
32.0

air temperature

(|

ancurance i)

~HEEBEEEE

. Impact of wind
The aim is to analyse the impact of wind speed on the temperature increase
due to recontamination. The results are valid for direct wind expeosure, i.e. right
angle between wind direction and facade.

wind speed wind speed wind speed
0mfs about 0.5 m/s greater 1.5 m/s
wtheoretical case" ~calm™ Hlittle wind™

Result:

mean air temperature
5K above outdoor,

i.e. very good result!



Presenter
Presentation Notes

Computational Fluid Dynamics analysis has been used to optimise the façade design.



Daylight Analysis

Caylight factor-(with-40% -VLT-on-inner-pane)= No-breakout-spacex

iiiiiiii :Eé

i nirnurr- dasdight-factar-of 2 5% 10 30 % of the- hLA o Minimum: dayiight factor of 2 5% 10 358 % of the MLA =

r.

UNDALL
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Presenter
Presentation Notes
Daylighting: Within Cundall’s derivative of the BIM model parameters such as geometry, materials, luminaires, time, date and sky conditions allowed the simulation of daylighting effectiveness using Radiance software. 
Calculated values include spectral radiance (ie. luminance + color), irradiance (illuminance + color) and glare indices. Simulation results may be displayed as color images, numerical values and contour plots. 



CUNDALL Bent St, Stage 2 DA

IP 12 Glare Summary

We have calculated the number of hours of direct solar onto each panel of the fagade for a typical weather year (total 3650 hours). For ease of visualising the whols facade we have unwrapped the fagade and prasanted
the results on a flat projection as demonstrated below. Lewels 1, 7, 14, 20 and 27 have been assessed in detail.
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The results have been
summaris=d with
column graphs for each

G selected floor for the
east, north and west
sectors as shown in the
k=y plan tothe left.
Q37135 - Benl Street Stage 2\Comes pondenc 'R eporist 57128 1P12 Glare Summary.dos Report 37135 Rovision Revi Date 2382007 Page 2
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Introduction of HKIBIM
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HKIBIM

e The Hong Kong Institute of Building Information Modelling

e Established in Winter 2008

e Developed from AIAB

e Members include engineers, architects, project managers, ...

e Founding Board Members:

Chairman: Ir Francis Leung (WSP)

Vice Chairman: David Fung (Aedas)

Honorary Secretary: Wendy Lee (Autodesk)
Honorary Treasurer: Felix Chan (Summit Technology)
Alex Ho (HK Housing Authority)

Dr Andy Wong (HK PolyU)

Elvis Li (Tecton)

Hermann Fong (ASD)

YY Yip (Henderson Land Development)
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ODbjectives

e To promote and advance the general education, understanding, appreciation and interest of and in
building information modelling management for benefit of the member and general public;

e To foster general awareness, understanding and concerted efforts in the community of Hong Kong
towards the advancement of the Objects and the issues thereof;

e To establish an identity for the Institute within Hong Kong and overseas;
e To establish and maintain standards of building information management practice in HK;

e To establish links with relevant institutes of tertiary education, Government Bureaus/Departments,
Statutory bodies and other organizations;

e To research, facilitate and promote the means of better management of building information for
improving communication, co-ordination, management, productivity, delivery time, cost, and
quality throughout the whole building life cycle;

e To improve understanding of the range of professional competence of fully qualified members;
e To provide guidance on careers in building information management profession;

e To establish and maintain a Code of Conduct for practitioners of Building Information Modelling in
HK;

e To attract membership of the Institute to support the objects; and

e To do such other lawful things as may be conducive to the attainment of the Objects.

Hong Kong Institute of Building Information Modelling



Urgent tasks

e Establish membership acceptance criteria
— Professional Exam?
— Software specific?

e Develop BIM Standard & Specifications

e Promotion to the youths

— Undergraduates?
— Secondary School Students?

e Promotion to the Industry

— Developers
— Architects

— Consultants
— Contractors
— Government

Hong Kong Institute of Building Information Modelling



Experience in Real Projects (Architectural)

e QOcean Heights I, Dubai

Hong Kong Institute of Building Information Modelling



Bird-eye’s View
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Objective for BIM/ReviIt®

e Rationalize Geometry

e Rebuild Floor Plate Profiles

e Set-out Mullions (based on specific rules)

e Work out Certain Wall Panels geometry and setting out

e Add Certain Wall Panels to Revit Model

— For visualization
— For documentation (elevations and schedules)

e Produce AutoCAD drawings for Curtain Wall Penal Elevations

Hong Kong Institute of Building Information Modelling
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74 Autodesk Revit Structure 4 - [Ocean Heights 1 R4 Local 2.rvt - Schedule: Multi-Category Schedule]
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Curtain Wall Panel 2 LOSF01 Wo3 Level § 123567 =527 -63.53
Curtain Wall Panel 2 LOSFO1 MO4 Level 125367 -53.33 -7d.354
Curtain Wall Pangl 2 LOSF01 MoS Lewvel & 129567 -74.34 -85.16
Curtain Wall Panel 2 LOSF01 MOG Level § 125567 -85.16 -95487
Curtain Wall Panel 2 LOaF01 Wo7 Level § 125567 -85487 -106.79
Curtain Wall Panel 2 LOSFO1 MOS Level & 128567 10679 117 60
Curtain Wall Panel 2 LOgFo1 Mog Lewvel § 125567 -117 60 -117 60
Curtain Wall Panel 2 LOaFa3M0g Level § 122413 2.3 566
Curtain Wall Panel 2 LOSFOSMT0 Level 122413 266 5.1
Curtain Wall Pangl 2 LOSFO3M11 Lewvel & 122413 [=Ain)] 536
Curtain Wall Panel 2 LOSFD1 M0q Level 9 125572 -28.00 -38.77
Curtain Wall Panel 2 LOSFO1 MO2 Level 9 125572 -38.77 -50.324
Curtain Wall Panel 2 LOSFOMOZ Level 9 128572 -50.54 -B1.31
Curtain Wall Panel 2 LO3F01 o4 Level 9 125572 -B1.31 -r207
Curtain Wall Panel 2 LO3F01 WoS Level 9 123572 7207 -52.84
Curtain Wall Panel 2 LOSFO1 MO Level 9 128572 -52.84 -93 61
Curtain Wall Pangl 2 LOgrFo Mo7 Lewvel 9 129572 -9361 -104.38
Curtain Wall Panel 2 LOSF01 MOS Level 9 125572 -104.38 11515
Curtain Wall Panel 2 LOSFOSM09 Level 9 122413 0.64 0.74
Curtain Wall Panel 2 LOgF0sM10 Lewvel 9 122413 074 054
Curtain Wall Panel 2 LOSFO3M11 Level 9 122413 054 054
Curtain Wall Panel 2 LA0FD1 k01 Lewel 10 123577 2ETT -37.48
Curtain Wall Panel 2 L10FO1 MO2 Lewel 10 128877 -37.49 -48.21
Curtain Wall Pangl 2 LA0FD MO3 Lewvel 10 122577 -45.21 -28.93
Curtain Wall Panel 2 L10F01 MO Lewel 10 123577 -55.83 -6964
Curtain Wall Panel 2 L10FO1 MOS Lewel 10 125377 -55 .64 -50.36
Curtain Wall Pangl 2 LA0FD1 MOG Lewvel 10 129577 -80.36 -91.08
Curtain Wall Panel 2 LA0F01 WO7 Lewvel 10 125577 -91.08 -101 .80
Curtain Wall Panel 2 L10FO1 MOG Lewel 10 125377 -101 .50 11252
Curtain Wall Panel 2 L10FO3M09 Lewel 10 122413 -4.06 -4
Curtain Wall Panel 2 LA0FO3M10 Lewvel 10 122413 -4 -4.35
Curtain Wall Panel 2 LA0FD3M11 Lewel 10 122413 -4.35 -4.50
Curtain Wall Panel 2 LE181RMO1 Lewel 81 122410 000 000
Curtain Wall Pangl 2 LE2B1RMNM Ll 82 122410 0.0 0.0
Curtain Wall Panel 2 L&3B1 RN Lewel 83 122410 0.00 0.00
Curtain Wall Panel 2 L5481 RMO1 Lewel G4 122410 000 000
Curtain Wall Panel 2: 38
Curtain Wall Panel 3 LO4F035M01 Level 4 122413 -1.53 -0.35
Curtain Wall Panel 3 LO4Fa3sM02 Level 4 122413 -0.35 076
Curtain Wall Panel 3 LO4FO3MOZ Level 4 122413 0.76 1.91
Curtain Wall Panel 3 LO4F03M0S Lewvel 4 122413 1220 13354
Curtain Wall Panel 3 LO4Fa35M06 Level 4 122413 1220 1334
Curtain Wall Panel 3 LO4FO4m01 Level 4 1200.00 -137.36 -137.36
Curtain Wall Pangl 3 LO4F04r02 Lewvel 4 120000 -137.36 -137.38
Curtain Wall Panel 3 LO4F04r03 Level 4 120000 -137.38 -137.40
Curtain Wall Panel 3 LO4FO4m04 Level 4 1200.00 -137.40 13742
Curtain Wall Panel 3 LO4FO4M05 Level 4 1200.00 13742 13745
Curtain Wall Panel 3 LO4F 0406 Level 4 120000 13745 13747
Curtain Wall Panel 3 LO4F04r07 Level 4 1200.00 -137.47 -137.49 ™
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Level 20
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Level BO
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= 3D Wiews
30 Yiew 1
30 Yiew 2
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A0 Yiew 4
A0 Yiew 5
A0 Yiew B
Copy of 300"
Wiew 1 - Ane
{30}
= Elevations [Build
East
MHarth
South
West
= Sections [Buildin
Section 1
Section 2
Section 3
Legends
- Schedules/Quan
tulti-Categaory 5
tulti-Categaory 5
R Sheets [al]
= B Families
Annatation Symk
Ceilings
Curtain Panels
Curtain System:
Curtain ' all kul
Detail ltems
Doorg
Floors
Furriture

] ] ] ] O O O O O

|=hding Doar Larguabd Lewvel #1 Aaalud L.
Sliding Door Ly1B0abs Lewvel 71 2550.00 0.00
Sliding Door Lyz2B01 D02 Level 72 2400.00 0.00
Sliding Door Lyz2B02002 Level 72 2500.00 0.00
Sliding Door Ly2B04001 Level 72 1800.00 0.00
Sliding Door Lyz2B0aD0s Level 72 2550.00 0.00
Sliding Door Ly2B0a005 Level 72 2550.00 0.00
Sliding Door Ly2B0aD0s Level 72 2550.00 0.00
Sliding Door Lyz2B0sDi0 Level 72 2550.00 0.00
Sliding Door Lyz2B0abd 2 Level 72 2550.00 0.00
Sliding Door Lyz2B0aDs Level 72 2550.00 0.00
Sliding Door Ly3B01 002 Level 73 2400.00 0.00
Sliding Door Ly3B02002 Level 73 2500.00 0.00
Sliding Door L73B04001 Level 73 1700.00 0.00
Sliding Door Ly 3B0ab0s Level 73 2550.00 0.00
Sliding Door Ly 3805005 Level 73 2550.00 0.00
Sliding Door Ly 3B0aD0s Level 73 2550.00 0.00
Sliding Door Ly3B0sbio Level 73 2550.00 0.00
Sliding Door Ly3B0abd 2 Level 73 2550.00 0.00
Sliding Door Ly3B0abs Level 73 2550.00 0.00
Sliding Door L74B01 002 Level 74 2400.00 0.00
Sliding Door Ly4B0200z2 Level 74 2500.00 0.00
Sliding Door L74B04001 Level 74 1600.00 0.00
Sliding Door Ly4B0a005 Level 74 2550.00 0.00
Sliding Door L74B05005 Level 74 2550.00 0.00
Sliding Door L74B05005 Level 74 2550.00 0.00
Sliding Door Ly4B0sD10 Level 74 2550.00 0.00
Sliding Door Ly4B0a01 2 Level 74 2550.00 0.00
Sliding Door Ly4B0a015 Level 74 2550.00 0.00
Sliding Door LysB01 D02 Level 73 2400.00 0.00
Sliding Door LysB0z2D02 Level 73 2500.00 0.00
Sliding Door LyEB01 D02 Level 76 2400.00 0.00
Sliding Door LyeB0200z2 Level 76 2500.00 0.00
Sliding Door Ly7B01 D02 Level 77 2400.00 0.00
Sliding Door Ly7rB020m Level 77 242617 0.00
Sliding Door LyaB01 D02 Level 75 2400.00 0.00
Sliding Door LysB020m Level 75 22050 0.00
Sliding Door LyaB0 Doz Level 79 2400.00 0.00
Sliding Door LyaB020m Level 79 197415 0.00
Sliding Door: 649

Sliding Doar to Replace O Pan | L10OFOIMI0 | Level 10 125577 | 123241
Sliding Door to Replace CW Panel: 1

Grand total 9740
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Combined Services Drawing (Basement 2)
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Combined Service Drawing (Basement 1)
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