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Top-Down v.s. Bo om-Up

‘Top-Down’ Agency Driven Applied Research
Aim for knowledge crea on & building capability

‘Bo om-Up’ Industry-Focus Applied Research
Aim for test bedding & actual applica on



Three Pillars of Collabora on and Ac vi es

8
And more….
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Priori zing Our Efforts

40% lighter S690 built-up king posts 
Source: DPM Heng Swee Keat’s Facebook

Securing the quality of welds (HAZ)

Posi oning and ver cality control system 
(under development)Conven onal labour intensive 

installa on of king posts

• Project 2: High Performance Plunge-in 
King Post for Top-Down Building 
Construction 

Fabrica on of the 1st S690 King Post in SG

Sensor box
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Priori zing Our Efforts

approximately 5500 kg/m

approximately 1320 kg/m2 Photo by Woh Hup: Prof. Chiew and Asst/P Zhao 
supported Woh Hup during DPM’s Visit on 13 Feb 23

Photo by Prof Yang Bo: tes ng of full scale 
HPCB at Chongqing University

, 11.4m height,  live load

BU 600x140/200x99 kg/m
S460

High strength C55/67 
green concrete slab (165 mm)

op miza on

0 20 40 60 80 100 120 140
Mid-Span Deflec on (mm)

SLS limit (L/360, 20 mm) Concrete Crushing Concrete Slab failure Buckling of steel

• 60% lighter • 5-10% cheaper• 10% higher produc vity • 40% less embodied carbon



Priori zing Our Efforts

• P5: Waste Valorisation in Concrete 
Production via CO2 Sequestration
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Change the Way to Build

Design for manufacturing and assembly (DfMA) 
• A key strategic thrust to raise construction productivity (Construction Industry 

Transformation Map).
• Buildings are designed for ease of off-site manufacturing and efficiency of on-

site assembly.
Conventional labor-

intensive construction site

Construction 
Industry 

Transformation
High-productivity and efficiency 

DfMA construction site

DfMA for mul storey inland 
container depot

JTC logis cs hub @Gul

Prefabricated prefinished volumetric 
construc on (PPVC) for student hostel 

@NTU
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Source: OECD HIGHLIGHTS (2018). Global Material 
Resources Outlook to 2060. Economic drivers and 
environmental consequences

(2) Reduce input of virgin 
materials

Construc on is responsible for
• 50% of resource consump on
- expected to double by 2060

(1) Tackling the embodied 
carbon (a.k.a. eCO2, CO2e, CO2eq)

WGBC: New developments and major 
renova ons to reduce and compensate 
embodied carbon emissions by 2030

(3) Improving 
productivity

Source: 
BCA (2022). Built Environment Industry Transforma on 
Map (ITM). Building a world-class and resilient sector.
BCA (2021). Green Mark 2021 Carbon Technical Guide.

• Electricity=0.41 kg CO2/kWh
• Diesel = 3186 kg CO2/tonne

How to make Construc on more Sustainable?
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Technology Readiness Level – Transla on Speed 

Level Stage Descrip on 

9 Produc on Actual system, proven through successful mission 
opera ons

8 Full-scale 
development

Actual system completed and opera onally qualified 
through test and demonstra on

7

Exploratory 
development

System prototype demonstra on in an opera onal 
environment

6 System/ sub-system model or prototype 
demonstra on in a relevant environment

5 Component and/ or basic sub-system valida on in 
relevant environment

4

Technology 
development

Component and/ or basic sub-system technology 
valida on in laboratory environment

3
Analy cal and laboratory studies to validate 
analy cal predic ons

2
Technology concept and/ or applica on formulated

1 Basic principles of technology observed and reported

ASAP

Blue sky
Capability building 

for future
Fundamental research 
(knowledge crea on)

ASAP
Industry’s Cri cal 

Needs
Applied research 
(proof of concept)

ASAP
Trial and test bedding

(proof of value)
Deployment and 

commercializa on 
(ASAP!)
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Integrated Work-Study Programme and Industry Capstone Project

• Showcase IWSP posters from Woh Hup 
students

• 11 students taken in 2020
• 14 students taken in 2021
• 17 students taken in 2022
• 11 students taken in 2023
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Manpower Upli ing

• Designed to develop talent pipeline at 
postgraduate level 

• To equip professionals with applied research skills
• Facilitate the test bedding and accelerate 
technology adoption

Mr. Chua Guan Feng
8 years working experience before joining IM 
Research topic: High performance pre-
engineered steel-concrete composite beams 
for sustainable industrial buildings

Ms. Cong Yuxiao
10 years working experience before joining IM 
Research topic: Zero cement geopolymer 
concrete for sustainable coastal protec on

Industrial Masters and Industrial 
Doctorate Programme (IM/ID)

Annual CTIL Technical Seminar for 
disseminating the research findings






