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• Time and Cost Analysis – Value Stream Mapping (VSM)

• Real Case of Application and FSD’s Approval

• Takeaway … …



Introduction

• Hong Kong have more than 7.5 million citizens.

• To provide office space for corporations and accommodation for citizens, 
many buildings are constructed in both public and private sectors each 
year.

• In 2019, the total gross value of construction work performed by Main 
Contractor at construction sites exceeded 135 billion Hong Kong Dollars.

• Construction industry in Hong Kong is facing 3 major obstacles:-
• High Costs;
• Short Construction Period; and
• Unsatisfactory Performance.

Source: DEVB - Gross Value of Construction Work... (168)

https://www.devb.gov.hk/en/publications_and_press_releases/figures_and_statistics/gross_value/index.html


Modular integrated Construction (MiC)
Design for Manufacture and Assembly (DfMA)

MultiTrade integrated MEP (MiMEP)

Source: “Construction 2.0” 2018



Core challenges facing
the Industry
Refer to “Construction 2.0” published in 2018, 
the following core challenges are identified –

Significant future construction volumes;

High costs;

Unsatisfactory mega-project performance;

Unsatisfactory site safety performance;

Declining productivity; and

A lack of creativity & innovation.

Source: “Construction 2.0” 2018, pp.4



The impact of the
Industry in Hong Kong

Source: “Construction 2.0” 2018, pp.8

Quality of infrastructure

Economic contribution

Employment



What is DfMA?

DfMA stands for Design for Manufacture and Assembly.

DFMA is the combination of two methodologies –

Design for Manufacture - the design for ease of manufacture of the parts that will 
form a Product; and

Design for Assembly - the design of the Product for ease of assembly.



Government Policy

Continuous improvement is 
mandatory in construction 
industry, not just a policy.

DfMA has become a practice 
guide and a way of work for E&M 
as well as other construction 
activities. 



Client Driven

Building Department (BD), 
Environmental Protection 
Department (EPD), Electrical & 
Mechanical Services Department 
(EMSD), Water Supplies 
Department (WSD) and Fire 
Services Department (FSD) had 
published some guidelines for 
stakeholders to follow.



Unchanged Demand for Improvement

MiC
DfMA

MiMEP



Unnecessary Costs



Lean Timeline of 
Manufacturing
Toyota Production System (TPS)

• Muda (無駄,), Waste
• Non-value added

• Lean Manufacturing
• Value (why am I doing it?)
• Pull instead of Push
• Value Stream
• Continuous Improvement

• Value Stream Mapping (VSM)
• A set of activities, operations and 

associated information made up the 
final product

Source: Womack, Jones, ‘Lean Thinking”, 2003, pp. 15-17; Carreira, “Lean 
Manufacturing That Wworks”, pp.1-5





Flexible Sprinkler Drop



• Long product lift-cycle

• Ease of installation

• Eliminate non-valued steps
• No need for measuring 

• No cutting/ threading

• Standardization of pipe layout

• Reduce installation time

• Improve construction cycle

Potential Benefit



Approvals and Limitations

• Dia. 25mm “flexible sprinkler 
connection” obtains the 
following approval
• LPCB approval M.S.P. 16 bar

• UL listing M.S.P. 12 bar

• HKFSD acceptable letter

• Dia. 32mm
• Same as above except item (iii), 

this is to be followed up.

• Pre-calculated
• Town-main, up to 1220mm

• Pumped, up to 1880mm

• Fully-hydraulically calculated
• up to 3220mm



What the Case Study 
will Tell You?
• A common case

• From Manufacturing Engineering 
perspective

• Process and workflow

• Waste identification 

• Value Stream Mapping (VSM)
Reference: Arbulu, Tommelein, “Value Stream Analysis of Construction Supply Chain: Case Study on 
Pipe Supports Used in Power Plants, 2002



Case Study

Objectives:

• To compare the difference in waste 
elimination between applying VSM 
and traditional measurement 
through:
• Mapping the process of installation of 

flexible sprinkler connection through 
a sample installation at a job site.

• Measuring the potential saving on 
using  flexible sprinkler connection to 
replace traditional G.I pipe dropper.



Case Study 1 – Traditional Method

Step 1 Step 2 (10 mins.) Step 3 (8 mins.)

Step 4 (9 mins.)Step 5 (11 mins.)Step 6 (2 mins.)

Total Required
40 mins



Case Study 2 – Flexible Sprinkler Drop

Step 1 Step 2 (1 min.)

Step 3 (1 min.)

Step 4 (1 min.)

Step 6 (5 mins.)

Step 7 (2 mins.)

Step 5 (5 mins.)

Total Required
15 mins



Time Saving Analysis

Traditional Sprinkler Dropper Installation Time 

(Unit in min.)

Flexible Sprinkler Dropper Installation Time 

(Unit in min.)

Step1 0 Step1 0

Step2 10 Step2 1

Step3 8 Step3 1

Step4 9 Step4 1

Step5 11 Step5 5

Step6 2 Step6 5

Step7 2

Total Installation Time 40 Total Installation  Time 15

Time Saving 25



Time Saving Analysis

How about a project have 10,000 sprinkler droppers?

10,000 sprinkler points x 25 mins

250,000 mins or 556 mandays



Time Saving Analysis Using VSM



Revisit Time Saving Analysis

Traditional Sprinkler Dropper Installation Time 

(Unit in min.)

Flexible Sprinkler Dropper Installation Time 

(Unit in min.)

Step1 0 Step1 0

Step2 10 Step2 1

Step3 8 Step3 1

Step4 9 Step4 1

Step5 11 Step5 5

Step6 2 Step6 5

Step7 2

Total Installation Time 40 Total Installation  Time 15

Time Saving 25

36 hours 51 minutes 24 hours 23 minutes

12 hours 28 minutes

Wait time for 
False Ceiling 

Level
12 hours

Wait time for 
False Ceiling 

Frame completed
24 hours

Wait time for 
False Ceiling 

Frame completed
24 hours



Revisit Time Saving Analysis

Saving 33% of Construction Time



Other’s Findings

Wilson D., (Reference: Womack, Jones, “Lean Thinking”, 2003, pp. 51)

• 84% of construction time 
occupied by 
• Waiting
• Rework

Arbulu & Tommelein (Reference: Arbulu, Tommelein, 

“Value Stream Analysis of Construction Supply Chain: Case Study on Pipe 
Supports Used in Power Plants, 2002)

• 96% of time in supply chain of 
pipe support in non-value added

• Redesign accounted for 20% of 
time



Application to FSD for Approval

This was a “Fast Track” project.
4 months construction period.



Application to FSD for Approval



Application to FSD for Approval

We took 6 weeks 
(from application) 

to get approval.



Application to FSD for Approval



Real Case Application

Two type of “L” angle 
bracket c/w Threaded Rod 
is required and to suit 
leveling adjustment (for 
horizontal adjustment) 

Local “L’ Bracket” 



Real Case Application

Traditional G.I. Pipe work and fittings need occupies a 

larger space 

Easy and small place to store the flexible sprinkler 

(say: 180 pcs  flexible sprinkler need 1.5 x 1.5 area)  



Standardization of Pipe Length



Takeaway … …

Find Find invisible waste “wait time”

Identify
Identify workflow through applying Value 
Stream Mapping

See See things from outside

Understand
Understand the opportunity for improving 
process cycle through waste elimination



Takeaway … …

Improvement

• Productivity 
improvement

Competency

• Technical 
competency

Supports

• Government 
support

We see our future through DfMA … …

To apply DfMA, we shall fully understand the 
Ecosystem of DfMA –



Thank You!
5 March 2021

Application of Flexible Sprinkler Drops

DfMA MiMEP Tradeshow 2021 – MiC & MiMEP Webinar Forum


