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Stormwater Detention Systems



• Paver with aggregate

• Underdrain

Research & Development 
- Past Innovations

• REDAC, USM

• Bio-Ecological Drainage System

• Pre-cast 
Concrete Unit

• Industrialized 
Building System
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Storage Facilities Under the Road

VS



• StormPav
System and Method of 

Green Pavement

+ Concrete Technology 

+ Stormwater Detention

+ Soil Stabilization

Single Unit:

Top Cover

Hollow Cylinder

Bottom Cover

The Innovative Solutions

Differences with Past Studies :

1. StormPav is more mobilized / less 

dependent on heavy machineries

2. StormPav is of high strength concrete 

meant for heavy loading up to 100 kN/unit

due to its small & compact size

3. Low risk compared to Past Studies 

Dr. Darrien Mah Yau Seng





Investigation

• SWMM Modelling • Physical Modelling



• Research Monograph 
by UNIMAS Publisher 
(Kota Samarahan)

• Published in 
November 2016

• ISBN 978-969-2008-
05-7



Salient Features

o Hollow cylinder acts as water storage to hold water at
capacity of 0.19 m3/m2 pavement area

o Service hole in hexagonal block acts as orifice for draining
surface water downward at about 10,000 mm/hour

o Hollow cylinder acts to trap pollutant and low risk of subsoil
pollutant thus it provides potential water cycle benefit
through infiltration

o Hollow cylinder having empty space of 0.19 m3/m2

pavement area acts to lower heat island effect

o Hollow cylinder acts to accelerate melting of snow due to
internal air circulation space of 0.19 m3/m2 pavement area



Green Technology

• StormPav has the potential to earn the credit points in U.S. Green 
Building Council’s Leadership in Energy & Environmental Design 
(LEED) on Green Building Rating System (Sustainable Sites Credit 6.1), 
IBS concrete products for other environmental benefits, such as 
reducing heat island effects (Sustainable Site Credit 7.1) and regional 
materials (Materials and Resources Credit 5). 

• StormPav has also the potential to earn credit points in Malaysian 
Green Building Index, GBI, for Township on (i) Heat Island design 
principles (CEW1, 4), (ii) Flood management and avoidance (EEC4, 1), 
(iii) Sustainable stormwater design and management (EEC8, 2) (iv) 
Health design (CPD6, 2) (v) Low impact material (BDR1, 1), (vi) Regional 
material (BDR3, 1), (vii) Quality in construction (BDR4, 2), (viii) Site 
sedimentation and pollution control (BDR6, 1), (ix) Sustainable 
construction practice (BDR7, 2), and (x) Innovation (BSI2, 6).



Prototypes

Idea first surfaced in 2012



5 Urban Area

Until end of 2014 to have enough moulds



First mass casting in February 2015



Until September 2016 to have enough units for pilot project



• Pilot Study – a collaboration with JKR Sarawak Research Centre

Infiltration about 10mm/hr to underlying peat

Saturated

Kpg Mang

Paya 

Paloh*

NO overflow        NO stagnant water inside

10mm peat

15mm clay

Decayed peat



• Layout of Pilot Study

2 Transition Zone

Pilot project completed in mid February 2017



• Appointment as 
Research Fellow

• 3rd MoU with JKR 
Sarawak           

(2015-2019)



• Presentation
to Director
of JKR 
Sarawak on 
6 July 2017



• Kpg Mang pilot project is on 
shallow peat

• Courtesy visit to JKKK (Community 
Leaders) Kpg Mang on 8 April 
2017

Community



Wireless Rain Gauge

Receiver: use power bank as power 

source & wi fi from handphone

Wireless Water Level Indicator

R2 = 0.73

SWMM based on Horton’s equation,

Surface Permeation = 10,000 mm/hr

Bottom Infiltration = 10 mm/hr

Rising limb poorly 

represented

Hydrological Monitoring



UNIMAS Innovation Technology Exposition InTEX 2016 – May 2016



1 – 4 December 2016



UNIMAS Innovation Technology Exposition InTEX 2017 – May 2017



Patent Filing Number

• StormPav
Pending MyIPO 

patent filing



Commercialization

• StormPav
Licencing with
Syarikat Faajar
(local company)



Costing

StormPav                      Conventional

RM120/m2 RM240/m2

- Labour ~ Simple                                         ~ Layer by layer

~ Modular IBS                               ~ Aggregates

- Time                    ~ Rapid                                           ~ Weather

~ Distance of site



Research Acculturation Grant 

Scheme (RAGS) :

Individual Lot Stormwater 

Detention Underneath 

Residential Car Porch

Other Application (1)







Investigation

• Physical Modelling • CFD Modelling



Road Intersection as Stormwater Detention Basin

Other Application (2)





 

 

Investigation

Permeability 0.0067m/s or 24,120mm/hr

0.0036m/s or 12,960mm/hr

0.0025m/s or   9,000mm/hr

• Physical Modelling
• CFD Modelling

Rainfall 90mm/hr (Red Alert)

55mm/hr (Heavy)

30mm/hr (Light)
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