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Over 20 years working as QS

Over 7 years working in BIM 

Expertise in BIM implementation
Integration of BIM and QS practice 

Provide training in HK, Macau, 
Malaysia

Kelvin Kuo

1st 5DBIM project for HKHA
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Building Information Modeling & Quantity Surveyors

BIM is key to future of quantity surveying ...

Building Information Modeling (BIM) can help quantity surveyors to 
speed up the estimating process ...

http://www.rics.org/uk/knowledge/news‐insight/press‐releases/bim‐is‐key‐to‐future‐of‐qs‐profession/
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Building Information Modeling
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Culture Difference
Measurement Classification and Measure rule

Item / element base measurement 
approach 
• Better framework for economic analyses of 

building projects

America, Uniformat 

Work / trade base measurement 
approach 
• Better framework for prepare Bills of 

Quantities (subletting)

Hong Kong, HKSMM4
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Current Challenges

×Design intent and cost data are often separated 
and isolated in different digital environments

×Extremely difficult and time consuming to extract 
data for cost management.
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BIM Challenges

×Extract quantities according to the Hong 
Kong Standard Method of Measurement of 
Building Works (HKSMM)

×Different methods of building up BIM models 
will generate different sets of quantities
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BIM BIG DATA
An integrated 5th Dimensions Approach
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Why Native BIM software QTO? 
Native vs. Export / Publish
No Interoperability or Integration Issue.
No Information inconsistence Issue
Minimize impact on design revision 
Minimize data interfaces among other cost solution
Minimize corporate training requirement
Maximize corporate knowledge management
Support pre-measurement Model Auditing 

Our perspective
◦ Aim to develop BIM based QTO, not QTO on 3D files.
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Taking off procedure in drawings

Taking manual 
measurement from 
drawings 

Transferring 
dimensions to sheets
or spreadsheets

Carrying out cost 
estimates or interim 
payment 
assessments
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Taking off procedure in BIM

► BQ Information automatically 
extracted from BIM model according 
to the SMM measurement rules.

► Quantity Surveyors examine the 
models and input the BQ 
requirements via labeling the CEMS 
code on every BIM objects need to be 
measure using QIM5D.

► Design team’s modelers create BIM 
models according to modeling 
approach guideline.
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BIM based QTO Tools – QIM5D

Revolutionary Approach to Quantity‐takeoff for integrated 
5D simulation

Re‐engineered the entire BIM based quantity‐takeoff workflow by customizing traditional 
workflow with a new yet simple approach: Labeling.

The idea is as simple as shop keepers sticking price tags onto their goods. 

QIM5D
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QIM5D Workflow

Drawing BIM model Codes labeling
Manual 

Measurement 
adjustment

Export BQ

Drawing 
checking

Model 
checking

Code 
checking

Adjustment 
checking

Model 
checking

Modeller QS

Code 
auditing

Adjustment 
auditing
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QIM5D Taking off framework
Pre‐measurement

• Code standard 
development (CEMS)

• SAM development
• Project code 
management 

• Model quality check 
/ audit 

Measurement

• Attach 
measurement code 
into BIM element

• Automatic coding
• Measurement 
adjustment

Post measurement

• Taking off trail 
• Taking off report
• Pass current 
measurements / 
codes to revised 
BIM file

• Comparing 
quantities of 
different design 
options
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Measurement

Attach Quantity Code
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Attach Quantity Code
Select and code (single or multiple)
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Attach Quantity Code
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Attach codes for 200mm thick slab
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Attach Quantity Code
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Measurement

Auto Coding
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Auto Coding
Auto coding, define rules and code attached automatically
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Auto Coding
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Auto Coding

Instant for slabs and beams basic coding
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Auto Coding
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Code Labeling
Depends on the nature of items, A‐B‐C‐D approaches applied to all BQ items

Apply
to modeled objects

Borrow
e.g. formwork & ironmongery to door

Calculate
e.g. rebar & glass pane to window

Describe
to prelim. & provisional items



MESGROUP

Measurement

Measurement Adjustment
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Measurement adjustment
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Measurement adjustment
Blk 9 – Wing A; TB55
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Measurement adjustment
TB55 – Plan View

300mm slab, 
Corridor

160mm slab, 
Flat

185mm slab, 
Flat

525 x 200 beam Corridor side view

Flat side view
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Measurement adjustment
Concrete Adjustment

Suit for SMM

Concrete of beam count in slab (blue)
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Measurement adjustment
Formwork Adjustment

Deduct over‐measured

Formwork of beam (blue)
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Measurement adjustment
Suit for SMM

Formwork of beam (blue)

Formwork of wall (yellow)
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Measurement adjustment
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QIM5D Taking off framework
Pre‐measurement

• Code standard 
development (CEMS)

• SAM development
• Project code 
management 

• Model quality check 
/ audit 

Measurement

• Attach 
measurement code 
into BIM element

• Automatic coding
• Measurement 
adjustment

Post measurement

• Taking off trail 
• Taking off report
• Pass current 
measurements / 
codes to revised 
BIM file

• Comparing 
quantities of 
different design 
options
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Post measurement

Taking off trail 
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Taking off Trail (Element by element) 
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Post measurement

Taking off reports
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Taking off reports
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Extract Quantities
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Extract Quantities
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Export to Excel
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Export to BQ



MESGROUP

Post measurement

Variation Order and Design Changes
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Variation Order / Design Changes

Model  rev. A Model  rev. B
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Compare File
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Select previous file
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Copy codes from previous file
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Compare results
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Export compare results
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QIM5D Taking off framework
Pre‐measurement

• Code standard 
development (CEMS)

• SAM development
• Project code 
management 

• Model quality check 
/ audit 

Measurement

• Attach 
measurement code 
into BIM element

• Automatic coding
• Measurement 
adjustment

Post measurement

• Taking off trail 
• Taking off report
• Pass current 
measurements / 
codes to revised 
BIM file

• Comparing 
quantities of 
different design 
options
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Pre‐measurement

Construction Electronic Measurement Standard (CEMS)
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Construction Electronic Measurement Standard (CEMS)

•HA Construction Electronic 
Measurement Standard 
(HACEMS)
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HACEMS – Phraseology 
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HACEMS ‐ Quantification Rules
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Pre‐measurement

Standard Approach of Modeling (SAM)
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Modeling Approach vs. QTO
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Standard approach of modeling (SAM)

Defining how to model each work in Revit 
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Pre‐measurement

Project code management 
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Project code management

1, Develop code library based on CEMS in Excel format

2, Load CEMS code
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Pre‐measurement

Model Audit
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Model Audit

Model Quality Audit
◦ Check whether model data is 

sufficient for taking off

Procedure
◦ Prepare audit rules in excel.
◦ Upload
◦ Report
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QIM Practice

Drawings and Doc

SMM4

Phraseology 

BQ

Measurement 
process

Cost control

Li
br
ar
y 
of
 c
os
t d

at
a

Estimates

Variation estimate

Cost reporting

Payment 

Contractual advice 

Final Account 

BIM
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5D Applications
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5D Applications
Cash flow simulation has been created by the integration of extracted quantities from BIM 
model, construction programme and cost information.

 Reveals actual and 
predicted cash flow of 
the project.

 Better understanding of 
project cash flow.
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Cost Analysis
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Value Engineering
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Infrastructure
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Highway
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MEP
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MEP
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Rebar
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Interior Design
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