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Application of BIM (3D, 4D and 5D)
in Quantity Surveying

X : EE BRENR

The use of Building Information Modelling (BIM) is a relatively new and innovative approach to the building
design and construction. The consideration of adopting BIM in the building projects is now the trend in Hong
Kong. Fortunately, one of our projects involves the whole BIM cycle through 3D, 4D and 5D for the project
development in respect of the Construction of Departmental Quarters for Customs and Excise Department at Po
Lam Road (the “Contract”).

1. Objectives of BIM application

The objectives of the application of BIM for the Contract are to create a digital building information model and
to use BIM as a platform to facilitate the project planning, site administration, safety planning, minimization of
abortive works, waste reduction and efficient asset management in order to achieve the following beneficial
purposes:

(@) To minimize design discrepancies, improve design co-ordination and deliver a clash-free design through the
use of 3D modelling technique;

(b) To enhance visual communication between the Contractor and all stakeholders, improve mutual
understanding of the design intent and facilitate design review and vetting process;

(c) To support efficient delivery of the relevant drawing;

(d) To support the development of 4D modelling construction sequence during the construction stage to
enhance communication, predict and manage construction process; and

(e) To support the development of asset management by using BIM with an as-built BIM model for effective
operation and maintenance of the buildings.

2. Characteristics of 3D BIM, 4D BIM and 5D BIM

As referred to above, the questions will be raised out whether [ E G EETRES =
the BIM can be applied comprehensively for the project :
development. The followings briefly illustrate the characteristics
of 3D BIM in Model, 4D BIM in Time and 5D BIM in Cost:-

2.1 3D BIM - Model

3D BIM is a digital geometric model and which can be
generated from 2D views of geometric information to 3D views
for different levels of detail. In 3D BIM, the schedule with the
related quantities can be generated for reporting on the objects
of the different types of the element. The multiple 3D models
can be combined to report on the geometric clashes. All these
features may benefit in improving the accuracy and efficiency,
and also reduce the risk of errors occurring on the projects.

TR CE LT PR L

The clash analysis will be carried out weekly during the
construction period based on the different BIM models created and updated at different stages in order to resolve
all major system clashes prior to construction by identifying and resolving clashes among different disciplines.
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Clash analysis shall include the checking of the headroom requirements and working spaces for building services
operations and maintenance activities. In particular, for major equipment which must provide the services
operations without any break, dynamic envelope model showing the estimated dimension of physical space
sufficient for equipment delivery and maintenance is required as well as installation sequence.

The above example shows the element clashed with other elements highlighted in colours

2.2 4D BIM -In Time

4D BIM is adding scheduling information to the model construction sequences. Through adding the dimension
of time which allows the project team to better visualize how the construction will be sequenced. The schedule
data may help in outlining how much time will be involved in completion of the project and how will the project
evolve overtime. The information can provide elaboration about the time taken for installation or construction.
For Contractor, it is vital and which may assist to demonstrate the collaboration between the design and
construction teams through coordination and sharing with the 3D models.

The benefits of 4D BIM are:-

* Improvement on the site planning and scheduling g 3
optimization;

* Inseparable coordination among the architects,
contractor and other on-site members;

» Better preparation for the next steps during every
construction stage;

» Through enhance information sharing to avoid costly
delays; and

» Enhanced safety and efficiency due to documentation of an entire plan with specific timelines.

2.3 5D BIM - In Cost

The function of 5D BIM is to integrate the data from 3D-BIM and foster it to 4D (in Time) and 5D (in Cost). It is
generally considered to be adding the cost information to the model. It is useful in cases where budget analysis
and cost estimation will be conducted from the beginning of the project. It enables the project coordinators and
the client to analyze the costs that will be incurred in the overtime in the project activities.

According to the Specification under the Contract, implementing the 5D BIM based upon the developed 3D
and 4D BIM is required to fulfill the client’s perspective for carrying out on the construction development. It is
intended to:-

e Use the BIM for cash flow forecast and payment simulation; and

» Identify the problems with current modelling approach.

The benefits of 5D BIM are:-
* Real-time cost visualization with notification on the change;
* Automatic count for the components in the project;
« Simplified cost analysis and budgetary analysis with the predicted and actual expenses spent; and

» Minimization of budgetary offshoot due to regular cost reporting and budgeting.

LCHEL #%4x#



Therefore, it comes out the following workflows in order to generate with 5D simulation:-

2.3.1 Proposed 5D BIM Workflow

Define 05
Parameters

Verified

Initial
Models

Verified 0%
Parameters

Generate Compare
Schedules / I BO Qty, vs
Cuantities

Muodel Cty,

The above illustrated the workflow for executing the 5D BIM. The Contractor’s Quantity Surveyor will first
define the related extends and the requirement in the QS parameters. Through the verified initial models and
parameters, the schedule with the quantities will be generated (see below) for comparing the quantities between
Bills of Quantities (“BQ") and the Model.

[ZINE]
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ockl 1L j
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I L Y L i 7100
ock k i I
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R — o e
or ) A A r |
brickBlock 3|06 [k [ 1) 5477 i)
Trickibiock 3._ |08 E% 1374 ) RX ] 707
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e
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309 E% kY] 7485 0503

2.3.2 Interim Payment Workflow

CHEC's OS5
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workdone

Update
payment

parameter
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Module

Export
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Cost
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When apply the 5D BIM to the interim payment, the related record for the element workdone will be provided
from the site for further updating in the Revit Model

The schedule will be exported to indicate the related monthly progress in the payment application for the Cost
Consultant QS Assessment.

§5 F509 -- from Initial BIM Model

of for Cust and Excise Department at Tseung Kwan O Area 123 (Po Lam Road)
t Piling - Structural Column Schedul rIP-020 - u 2021
Element Famil Pile Height | Volume B.Q. Bl Interim ‘Workdone
it Toe (m) @ | "No. | PavmeatNo. | Perccatiee |
3187375 | FELS-STR-AEC-SHEETPILE |  SCL-CCL-AEC-SHEET PILE-FSP IV 16.90 01615 | 1 9 1P-020 0%
| 3187392 | FLS-STR-AEC-SHEETPILE |  SCL-CCL-AEC-SHEET PILE-FSP IV 17.08 01629 | 1 9 1P-020 0%
|3187549 | ELS-STR-AEC-SHEETPILE | SCIL-CCL-AEC-SHEET PILE-FSPIV 1825 01744 | 1 3 1P-020 0% |
| 2187639 | ELS-STR-AEC-SHEET PILE SCL-CCL-AEC-SHEET PILE-FSP IV 16.82 01608 1 9 IP-020 0%
| 3187656 | ELS-STR-AEC-SHEET PILE SCL-CCL-AEC-SHEET PILE-FSP IV 16.97 0.1622 1 9 IP-02 0%
3187851 ELS-STR-AEC-SHEET PILE SCL-CCL-AEC-SHEET PILE-FSP IV 18.20 01740 | 1 9 1P-020 0%
3367673 | ELS-STR-AEC-SHEET PILEWALL|  SCL-CCL-ARC-SHEET PILE-FSP IV 10.36 0.0941 1 9 1P-020 100%
3399533 | ELS-STR-AEC-SHEET PILEWALL|  SCL-CCL-AEC-SHEET PILE-FSP IV 10.08 00915 | 1 9 1P-020 100%
3399699 | FI.S-STR-ARC-SHEET PILE WALL|  SCI-CCI-ARC-SHEET PILE-FSF IV 10.64 0.0967 | 1 9 1P-020 100%
3399716 | FIS-STR-ARC-SHEET PILE WALL|  SCI-COCI-ARC-SHEET PILE-FSP IV 10.93 0.095 | 1 9 1P-020 100%
3399718 | ELS-STR-AEC-SHEET PILE WALL C1-CCL-AEC-SHEET PILE-FSP I\ 21 1.1019 IP-020 100%
3399719 | ELS-STR-AEC-SHEET PILE WALL CL-CCL-ABC-SHEET PILE-FSP I\ S0 L1044 1P-020 100%
3399741 | FLS-STR-ARC-SHEET PILE WALL C1-CCT-ARC-SHEET PILE-FSP I\ T8 1070 TP-(20 100%
3399743 | ELS-STR-AEC-SHEET PILE WALL CL-CCL-AEC-SHEET PILE-FSP IV 12.07 11096 | 1 IP-020 100%

2.3.3 Cash Flow Simulation

Based onthe
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nf{!E ramime
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LCHEL #%4x#

Grouping

the 4D

programme

Allocate the
COsting over

Generate 5- -
Curve -t

Same
approach for

actual
Brogramime



When implementing the 5D Cash Flow simulation, the Contractor’s Quantity Surveyor will base on the activities
which indicated in the 4D programme, grouping the BQ with the relevant item and allocate the costing over the
4D programme.

Sl P § ey 0w TN g SO S e | s BT

T

- s . = . - - - - -

Although the benefits of BIM implementation have long been recognized, the adoption of BIM in 5D is still
limited due to the various challenges foreseen by the Contractor’s Quantity Surveyor. It can be summed up as
below:-

» 5D BIM is still at the early stage development in Hong Kong
» Role ambiguity on information responsibility amongst the project team
o Lack of fit between BIM and measurement methods

e Lack of competent professionals who are capable in both BIM and QS

3. Further Development

In the light of the above, 5D-BIM is a useful tool to quantity surveyors. Although 5D-BIM is now commonly used
and trendy in the construction industry, it is still at the early stage of development. The main obstacles hindering
the BIM development and implementation are the lack of support from the construction industry and the high
running cost. Therefore, if the Hong Kong government takes the lead to promote the use of BIM in the public
sector projects and provides further support to the users, it will be the strong driving force to expedite the BIM
development and the stakeholders are able to gain more and better benefits therefrom.
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