Ir. Dr. Teo Fang Yenn

Department of Drainage and Irrigation Malaysia
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Urban Stormwater Design References for Malaysia :

Planning and , - = ST
Design URBAN STORMWATER MANAGEMENT
Procedures No. 1: MANUAL FOR MALAYSIA Govemment of Malaysia

' Department of Trnigation and Drainage

(MANUAL SALIRAN MESRA ALAM MALAYSIA)

Urban Stormwater Management Manual
Jor Malaysia

Urban Drainage
Design Standards
and Procedures for

Peninsular Malaysia

VOLUME 4
DESIGN FUNDAMENTALS

S

OEMITILNT OF IMAICATION AND DRANAGE
s

MSMA 2w Edition
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Paver with aggregate

Underdrain
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(www invisblestructures.com)

(www.usdrainage.co)

Pre-cast
Concrete Unit

Industrialized
Building System

REDAC, USM
Bio-Ecological Drainage System

(www _precast.org) (www_ih_constantcontact.com)

(www_terrestorm.com) (www_construction.com)
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TYPICAL FULL DEPTH

ASPHALT PAVEMENT

1172 TOP COURSE HWA

Z BINDER COURSE HMA

£" BASE COURSE HMA
(TWO LIFTS)

12" SUBBASE GRAVEL
8° SUBBASE GRAVEL

SUBGRADE EMBANKMENT

VS

Typical Permeable Paver Installation
3/8" aggregate in openings

olland Grand Permeable

Bedding course:

3/8" aggregate 1 1/2" S CEES Curb/edge restraint
to 2" deep layer. . ]

Open graded base:
clear crushed 1”
to 1 1/2” aggregate.

Non-woven geotextile
on bottom and sides
of open graded base.

Soil subgrade - zero slope

Malaysian roads not 'flood-friendly'

“Clouds come floating into my life, no longer to carry rain or usher storm, but to add

colour to my sunset sky.”

NST.COM.MY

30% evapotranspiration

10% shallow
infiltration

75%-100% Impervious Surface
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» -
« 5% deep =
infiltration
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-
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40% evapotranspiration

" 10%
runoff

25% shallow
infiltration

Natural Ground Cover

25% deep
infiltration
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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

e StormPav

System and Method of
Green Pavement

+ Concrete Technology
+ Stormwater Detention
+ Soil Stabilization

Single Unit:

Top Cover
Hollow Cylinder
Bottom Cover



StorrnPaV

0.30 m

Total of
0.40 m

Top Cover
0.075 m

Hollow
Total of Cylinder

0.45m 0.30m

Bottom Plate
0.075 m

Geotextile

Dimension of
Hexagon

Dimension of
Hollow
Circle

b

a=025m
b=05m
c=0.04 m
h=0.433 m
Area = 0.1624 m?

Inner Diameter = 0.28 m

Thickness of Wall = 0.06 m
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Research Monograph
by UNIMAS Publisher
(Kota Samarahan)

Published in
November 2016

ISBN 978-969-2008-
05-7

POTENTIAL OF
ROAD SUBSURFACE
ON-SITE

DMMATCD
) 1| .
DETENTION SYSTEM
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DARRIEN MAH YAU SENG
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Hollow cylinder acts as water storage to hold water at
capacity of 0.19 m3/m? pavement area

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

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

Hollow cylinder having empty space of 0.19 m3/m?
pavement area acts to lower heat island effect

Hollow cylinder acts to accelerate melting of snow due to
internal air circulation space of 0.19 m3/m? pavement area
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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 (EECS, 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).
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Until end of 2014 to have enough moulds
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First mass casting in February 2015
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1 Preparation of site

"

.

- Pilot Study — a collaboration

Ry

3 Laying of cylinders

\

Univers Universiti Paya Paloh Station, Rainfall Data for Paya Paloh Station,
/sia Saraw§ Teknologi Kota Dally Rainfall From 11-02-2017 To From 11-02-2017 T0 17-02-2017
ara Samarahan Paya 17-0: 400 mm
K | 28min * paloh =m| Saturated /
o alo .

Daly Raintail (mm)

2-2017
02 -
52 mm
Kpg Mang
Siburan
s 1N-02- 12-02 13-02 14-02 15-02 6-02 17-02

Date (dd-mm-yyyy) Date (dd-mm-yyyy)

4 Laying of surface ° - i earan - comsmamit
nexagonal plates 28 min (23 km)

& -

e

)
-"‘E".""" LN RN RE RS

10mm peat

\

15mm clay 3 Lo <
Infiltration about 10mm/hr to underlying peat

Decayed peat NO overflow NO stagnant water inside



ilot Study

Layout of P

~Wearing Course
/-Binder Course

~250mm=550mm Ground Beam
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~Precast Honeycomb Pavement Unit
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\_Native Subgrade

—Geotextile

Geoterile

Pilot project completed in mid February 2017



* Appointment as
Research Fellow

e 3rd MoU with JKR
Sarawak

(2015-2019)

Telefon  : 082-203100
Kawar : "WORKS KUCHING"

JABATAN KERJA RAYA
IBU PEJABAT

Teleks . JKR KG MA70112 WISMA SABERKAS
Telefeks 1 082-429679 JALAN TUN HAJI OPENG
: 082-429789 93582 KUCHING
SARAWAK
MALAYSIA

Ruj. Tuan :

Ruj. Kami : PWD/CML/151 ( (€0 ) 14™ January, 2016

Dr. Mah Yau Seng

Department of Civil Engineering
Faculty of Engineering
Universiti Malaysia Sarawak
94300 Kota Samarahan

Re: Appointment Letter of Fellow Researcher for JKR Research Centre

With the signing of the extension of Memorandum of Understanding (MoU) between JKR
Sarawak and UNIMAS on 6™ November 2015, we are very pleased to appoint your good self as
a Fellow Researcher for our JKR Sarawak Research Centre. The appointment is effective from
6™ November 2015 for two (2) years.

Your contribution in research collaboration between JKR Sarawak and UNIMAS is very much
appreciated. We hope that our research initiatives will bring much benefit to the ‘rakyar’, state
and country.

Thank you.

“BERSATU, BERUSAHA, BERBAKTI"
“AN HONOR TO SERVE”

w (Ir. Haji in Haji Sabki)
Pengarah Kerja Raya,

Sarawak. ?#9




Presentation
to Director
of JKR
Sarawak on
6 July 2017

BNCCRAILRT V0 VL MR 5 W,

ot 182203100 # JABATAN KERJA RAYA
Kawar WORKS KUCHING L IBU PEJABAT
IKR KG MATOL WISMA SABERKAS
8242067 JALAN TUN HAJI OPENG
N242078 P A1 93582 KUCHING
“—‘"7 %= SARAWAK
T—

MALAYSIA

Ruj Kami. PWD OML 151 LR ((O) w\ 0 4 Ju 2oV 19 June 2017
Dean N X
D )

Faculty ot Engmcecening
Universit Sarawak (UNIMAS)

Q4R

Associate Professor Dro Al-Khalid Hai Othman

Presentation on StormPay to JKR Sarawak

Reterence is made o the above subject matter

Fhis otfice would The o myite your team ol esteemed rescarchers o present the lindings
and recent achievements of StormPay 10 our upeoming Rescarch Board 10 be chaired by our
Directon

Date: 0" July 2017 (Thu)
F'ime: 0900
Venue: Bilik Muhibbah. 18" Floor. Wisma Saberkas

We ook forward o welcoming your team

I'hank

“Cepat, Ekonomi dan Betul” J\s/

BERSATU, BERUSATA, BERBAK R A l—%ﬁ
. . (\ Fax Sent an. 90f o/ °f
|\Ill/\‘/I( Ill \l I(II \ J

A B N\ Jf\
ViR D) \R \ )
AN

==ae. \j | |
thr- Chin Mo Siny NY,
b.p. Pengardh Kerja Raya, \\\ ),‘,”

Sarawak, ' {\I\n

ﬁﬁbjmx | l)r/yhuhd Hj Othman

\{ u){ul v of Engineering
VERSMT\MALAYSIA SARAWAK
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Kpg Mang pilot project is on
shallow peat

* Courtesy visit to JKKK (Community
Leaders) Kpg Mang on 8 April
2017
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Comparison of Field Measurement & SWMM Output
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” - , . == == Modeled
SWMM based on Horton’s equation,
Surface Permeation = 10,000 mm/hr
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23-24 May 2016
DeTAR PUTRA, UNIMAS

AbAY
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GOLD MEDA

This Certificate of Award is pre

T'his Certificate of Award is presented to
Mah Yau Seng

Md Abdul Mannan
FJ Putuhena

Noor Azalina Rosli

FJ Putchena

for the mvention of

for the invention of ,.‘ & StocmPav
StormPav Composite Pavement

A Green Pavement Technology From

The Aspects Of Hydrology . ‘
K=
et O

DeTAR PUTRA UNIMAS

DeTAR PUTRA UNIMAS ~ = . 23%- 24 May 2016
23%- 24° May 2016

< '\.\;-_/
e 713 Prof De Lo May Chisn

Dernosex:
Rescarcd & Imacvance Mamagese: (oo

UNIMAS Innovation Technology Exposition INTEX 2016 — May 2016
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COMPOSITE PAVEMENT »
“._ GOLD PRIZE

presentid 10

VAU SENG MAH

from
MALAYSIA
in weogasion of excellers 4nd cresiive effats 10 fmvent

SILVER PRIZE

e—
MOHAMMAD ABDUL MANNAN
STORMPAY: A GREEN PAVEMENT TRCHNOLOGY FROM THE
ASPECTS OF HYDROLOGY

extibiid at the
Sooul Intersatomal Lavension Fair 2016
the

BANGLADESH
oeganizod
Korea Invention Promation. Associatian

{n Secal, KOREA
Degenber 16 - December 4th. 2016

O excellcn 10 creative effonts 1o inves
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[F Fw: RE: PROPOSED PATE! X — X
& C' @ https://dominomail.unimas.my/mail/feng/adm/ysmah.nsf?OpenDatabase e v ¢

Mah Yau Seng ~

24 Mail

Mah Yau Seng
DominoMail/lUNIMAS

I
Inbox
Drafts
Sent
Follow Up
All Documents
Junk (2)

Trash

» Views
» Folders
» Tools

» Other Mail

%4 Mail-Inbox X i Fw: RE: PRO... X

Reply - ReplyToAll - Forward - [ - % - 8 E 1T More - &= New - [l 4 & Show -
Fw: RE: PROPOSED PATENT APPLICATION [OUR REF: U015-1608-05597-CASE/IRF/HKM ; YOUR REF: UNIMAS/RIMC2014/IPMCU/1-1]

MD Abdul Mannan Tuesday, November 29, 2016 03:44PM
To: Mah Yau Seng Show Details
-----Forwarded by MD Abdul Mannan/ADM/FENG/UNIMAS on 11/29/2016 03:43PM ----- -

To: "'MD Abdul Mannan™ <mannan@unimas.my>
From: "Muhammed Abdul Hakim Azman" <hakim@pro-ip.com.my>
Date: 11/29/2016 03:37PM

Cc: "'Siti Emalia Merzuki™ <msemalia@unimas.my>, "'Siti Emalia Merzuki"" <msemalia@rimc.unimas.my>, <msemalia@cttc.unimas.my>, "'Roziah Bt Bojey'" <broziah@unimas.my>, "'Lo
May Chiun" <mclo@unimas.my>, "'Irfan Mustagim" <irfan@pro-ip.com.my>, <mannan@feng.unimas.my>, <yuszaini@pro-ip.com.my>
Subject: RE: PROPOSED PATENT APPLICATION [OUR REF: U015-1608-05597-CASE/IRF/HKM ; YOUR REF: UNIMAS/RIMC2014/IPMCU/1-1]

Assalamualaikum dear Dr. Mannan,

We wish to inform that we have filed the patent application for your invention. Your patent application has been assigned with an application no. [glF4s Gy ZEF IR

Our formal report will follow soon.

Best regards,

Hakim Azman
Patent Engineer

PRO IP SDN BHD (Member of APAA, INTA, AIPPI, FICPI, MIPA, ITMA)
Lot C9-3, Jalan Selaman 1, Dataran Palma, 68000 Ampang, Selangor, Malaysia
Tel:+603-42701819 Fax:+603-42701821 WWW.Pro-ip.com.my

(Our brand new website is now live!)

F@OIP

Your Trusted 1P Experts. 20 Years of Excellence

managing intellectual assets
CONFIDENTIALITY CAUTION: This message is intended only for the use of the individual or entity to whom it is addressed and contains information that
is privileged and confidential. If you, the reader of this message, are not the intended recipient, you should not disseminate, distribute or copy this
communication. If you have received this communication in error, please notify us immediately by return email and delete this original message. Thank

m ﬁ q" g A Cﬁ ENG 546 PM |-\_,-|

us 29/11/2016



e StormPav

Licencing with
Syarikat Faajar
(local company)

A N s T R S S ) v

SYARIKAT FAAJAR SM.D o)

AND BT AsE
NO. ‘9013 3 FLOOR BLOCK O

SYNERGY SQUARE MATANG JAYA
93050 KUCHING
SARAWAK
TEL/FAX : 082-648714

RUJ : FAAJAR/11/16/17
TARIKH : 11 JANUARI 2016

MOHD JAFFAR BIN JULAIHI
SYARIKAT FAAJAR S.M.D.

No 40 TB 3“ floor Block o,
Bangunan Syneray square,
93050 Matang Kuching,Sarawak.

KETUA JABATAN

FAKULT! KEJURUTERAAN (AWAM)
UNIVERSITI MALAYSIA SARAWAK
94300 Kota Samarahan,Sarawak

TUAN,

MEMOHON MEMASARKAN PRODUK STORM PAV SECARA KOMERSIAL

Dengan segala hormatnya perkara di atas adalah dirujuk;

2. Untuk makluman pihak tuan,Syarikat kami berminat untuk memasarkan produk STORM-
PAV yang telah di hasilkan oleh pihak tuan ( Profesor Dr. Muhammad Abdul Manan )

3. Di sini juga,kami ingin memaklumkan,Syarikat kami telah sama-sama terlibat menghasilkan
produk STORM-PAYV ini,sejak dari permulaan,iaitu dari penghasilan Mould dan Casting.
Sehubungan dengan itu juga,setelah produk ini tetah siap dipasang sepenuhnya,kami ingin
berjumpa dengan pihak tuan untuk mengetahui prosedur untuk menjalinkan kerjasama dengan
pihak tuan, seterusnya berbincang dengan iebih ianjut iagi kebenaran untuk memasarkan
produk STORM-PAV.

4. Diharap pemeberitahuan saya ini mendapat pertimbangan dan memudahkan urusan kerja
pihak tuan.

Sekian.Terima kasih.

Yang Benar
BYARTRAT oLy,

50 Kuching. Sarswas
(MOHd‘J&PFA"RWJm.AlHl)
PENGARAH

SYARIKAT FAAJAR S.M.D.
012-8916714
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StormPav Conventional

RM120/m? _ RM240/m?
- Labour ~ Simple ~ Layer by layer
~ Modular IBS ~ Aggregates
- Time ~ Rapid ~ Weather

~ Distance of site
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Water Practice and Technology

Browse Archive Advanced Search
About the Journal Subscribe For Authors For Librarians For Readers Help
Home / Archive / Volume 11, Issue 4
Flow characteristics of individual lot stormwater detention
Johnny Ong King Ngu, Darrien Yau Seng Mah, Charles Hin Joo Bong
Published December 2016, 11 (4) 721-727; DOI: 10.2166/wpt.2016.079
Article Info & Metrics Data B PDF SELECTED ISSUE

Abstract Volume 11, Issue 4

Table of Contents
In this paper the flow characteristics of stormwater are analyzed as it travels from a roof gutter Uncorrected Proofs

down-pipe and the turbulent flow generated on entering an individual lot on-site stormwater Browse Archive

detention (OSD) unit beneath a residential carport. Comparison was made between a full-scale
model and computational fluid dynamic (CFD) simulations to determine the flow characteristics.

These modular tanks with multi-unit chambers can capture the roof run-off from a 15-minute, 10-

year return period storm. The results from the physical and CFD models matched well, suggesting

that turbulent flow occurs when stormwater is directed to an individual lot stormwater detention tank.

However, turbulence in the OSD was concentrated around the inlet, after which the pattern changed Actions
from turbulent to laminar flow. This work implies that the use of modular underground storage tanks
) . ) % Email & Download Powerpoint
is practical for managing stormwater from a roof.
> Share (= Save to my folders

© IWA Publishing 2016 @ Citation Tools < Alerts
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* Physical Modelling

Water Tank
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Down Pipe

CutPlot 1: contours

OSD Storage Tank
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2
2165mm CutPlot 1: contours
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E-proceedings of the 36t IAHR World Congress
13 August - 18 August, 2017, Kuala Lumpur, Malaysia

2 0 1 7 |——A —250mm:<550mm Ground Beam

Supported by
Spain Water

and IWHR, China

ROAD INTERSECTION AS STORMWATER DETENTION BASIN

DARRIEN YAU SENG MAH™", SIEW LING LOH?® & GABRIELLA SABATINI ANAK POUL®)

|—Asphait Pavement

[

(! Department of Civil Engineering, Universiti Malaysia Sarawak, Kota Samarahan, Sarawak, Malaysia, ysmah@unimas.my
and also Research Fellow, JKR Sarawak Research Centre, c/o Central Materials Lab, Jalan Canna, Kuching, Sarawak, Malaysia| . . .

le v o o ¢ 4

LPrmsl Honeyeomb Pavement Unit

@ Department of Civil Engineering, Universiti Malaysia Sarawak, Kota Samarahan, Sarawak, Malaysia, ling92_1007@live.com
% Department of Civil Engineering, Universiti Malaysia Sarawak, Kota Samarahan, Sarawak, Malaysia, gab_iekey93@yahoo.com

ABSTRACT

This study is exploring the potential of transforming road junction with dual functions in supporting traffic flow
and accommodating stormwater detention. High loading capacity in specialist concrete could be used to
construct precast concrete modular units, as it could be strong enough to allow passing of vehicles. It could
also be molded to form hallow chambers that function as temporary stormwater storage. A modelling case
study is presented to showcase the application of such stormwater on-site detention system. Initial modelling
has indicated that the design could reduce the flow of urban runoff by 40-50% on road surface; and the
running water could be fully captured within a height 0.4 m of underground storage.

Keywords: flash flood, junction, road drainage, subsurface, pavement, urban runoff
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elocity [m/s]

55mm/hr (Heavy)
30mm/hr (Light)

Rainfall 90mm/hr (Red Alert) Permeability 0.0067m/s or 24,120mm/hr
0.0036m/s or 12,960mm/hr

0.0025m/s or 9,000mm/h
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