SgTank

Sectional Water Storage Tank

Introduction to FRP Sectional Water Tank

Highlight of changes from SS245:1995 to $S245:2014
PUB concerns

Safety concerns

Storage capacity concerns

FRP Sectional Tank Specification

Introduction to Pressed Sectional Steel Tank
Amendments to SS22:1979

Why SgTank?

Advantages of SgTank



SgTank

Introduction to FRP Sectional Water Tank

Simplest definition
- A plastic pail.

Advantages:

- Space saving.

- Easy to handle.

- Easy to transport.
* Quick to install.

Disadvantages:

- Raw material quality differs.

(Good quality ingredients are not cheap)

- Requires moderate experience to
install.

- Don't last forever.

Singapore application — it can be used for all water storage applications
except fire protection systems (ie. hosereel and sprinkler tank = No, No.
FSB say so.) 2



SgTank
s it GRP or FRP? (FYI only)

http://jmccomposites.co.uk/2015/09/what-is-the-difference-between-frp-and-grp/

* In practice, the vast majority of “composites” are fibre reinforced plastics, hence the term FRP.
The type of fibre could be glass, carbon, aramid etc. and the type of matrix would be resins such
as polyester, vinyl ester, epoxy. If the reinforcing fibre is glass, the composite can also be
referred to as glass reinforced plastic or “GRP”.

* Although the terms ‘Composite’ and ‘FRP’ are generally synonymous, i.e. they are both taken to
mean fibre reinforced plastic or polymer, the term “composite” tends to imply the use of carbon
fibre reinforcing fibres and to be associated more with the high performance end of the market,
e.qg. aerospace. “FRP” is a term more likely to be used when referring to engineering materials
used in industrial applications.

* “GRP’, glass reinforced plastic, on the other hand is rarely used for high performance
applications and although can refer to true engineering composites, “GRP” is a term usually
reserved for low performance applications such as swimming pools, shower cubicles, etc.

In real world sense, “FRP” or “GRP” for sectional water tanks
mean the same.
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What is $S2457?

* Applicable to all fibreglass sectional
water tanks used for storing
Potable water, Cooling tower
makeup, Newater and Process L .

- - Specification for glass reinforced
water In Slngapore. | polyester sectional water tanks

‘a STANDARDS SS 245 : 2014
@ COUNCIL (1CS 223020 10)

* Revision history |
* SS245:1981 — First version |
where it all started (by SISIR).
* SS245:1995 — Second revision.
» SS245:2014 — Third revision.

* So what changed from 1995 to 2014
version? -

* No change to tank panel chemical, L SPRING

mechanical or dimensional ;

composition and its test methods.
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SS245:2014

What changed?

* Concrete Plinth Considerations
In 1981 & 1995 version,
Plinth span was not specific.
Plinth length was not specific.
Plinth leveling was not specific.

A




SgTank
$S245:2014 -
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* Concrete Plinth Considerations [~ il i

Length = Min 300mm longer than tank
Width = Min 300mm

Height = Min 700mm

Level = Within +/- 5mm e
Single direction layout

Plinth to Plinth Span = One or Two panel
width apart.
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SS245:2014

* Concrete Plinth Considerations

EG. TANK SIZE 5.5m x 3m x Height
EG. TANK SIZE 5m x 3m x Height

Centre To Centre

Centre To Centre
1500mm 1000mm 1000nm 1000nm 1000mm

1000mm 1000mm 1000mm 1000mm 1000mm

3300mm End To End
3300mm End To End

300mm

T ]

700mm
700mm




SgTank
SS245:2014

* Concrete Plinth Considerations (Odd Shape Tank)

v v x

v ‘ v | ) 4 *——— Too short

‘ | No access

8




SgTank
SS245:XXXX

* Objective is to establish a safe and stable foundation support for the tank.
o s ol .

2016 Toyota Vios = 1045kg

A typical tank of size size 6m x 3m x 3m height with
operating water stored is about 49,000kg. That’s....
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S$S245:XXXX

* Other Concrete Plinth Consideration

- Tank and skid base ~\&

" by tank supplier

Additional steel support
required by builder.

10
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 PUB Consideration

* Still SS245:1995

5

STIPULATED STANDARDS AND REQUIREMENTS

WATER STORAGE TANKS —

Fibreglass Integral Water Storage Tank

5.1 Standards to comply Tests
with
S5 245 ; 1995 Full compliance

The water storage tank shall be certified by a Professional Engineer to be
structurally sound with regard to hydrostatic, deflection and leakage.

In addition, product shall also comply with the stipulation standards and
requirements in pages 8 & 9, where applicable.

FRP / GRP Secctional Water Storage Tank

5.2 | Standards to comply | Tests
with
58 245: 1995 Full compliance:

-Construction

-Dimensions

-Visual Defects

-Physical properties of GRP panels
-Hydrostatic test

-Leakage test

-Deflection test

-Luminous transmittance test
-Marking

In addition, product shall also comply with the stipulation standards and
requirements in pages 8 & 9, where applicable,

PUB — Stipulation of Standards for Water Fittings
Updated as at 18 Jan 2016

Page 10 of 64

11
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* PUB Consideration

 CP48:2005 — Code of Practice For Water Services

* Clearance requirement

33 3 Storage tanks shall be fixed in such positions that will enable the interiors to be readily

pectetrarg cleaned, and where they will not be exposed to high temperature. Adequate spacing of
at least 0.6 m ¥hall be provided all round the tank for maintenance and inspection purposes.

12
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Storage Capacity
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* WSH Safety Considerations.

All FRP sectional tanks are not designed to act as a supporting structure or
platform. The roof loading is designed only for occasional, short-term
maintenance and cleaning jobs.

e G|

Fragile roof surfaces account for about half of fatal falls from roofs from 2009 to 2011. Falls
through fragile roof surfaces are a particular problem in both roof and building maintenance
works. Everyone respansible for this type of wark, at whatever level, should treat such falls as a
priority. This is also important for small, short-term maintenance and cleaning jobs.

in general, fragite roof surfaces refer to parts of the roof which are not designed to bear load
and thus are unable to support a person’s weight. Persons standing on fragile and brittle roof
surfaces, including skylights, are at risk if the roof breaks and gives way under their weight. These
roofs typically include those that are constructed from moulded or fabricated materials such as
. cellulose cement roof sheets, glass, fiberglass, acrylic or other similar synthetic materials.

The following are likely to be fragile:
roof skylights;
glass (including wired glass), fiberglass, polycarbonate roof;
old ceramic roof slates and tiles;
corroded metal roof sheets; and

rotting or termite-infested wooden roof structure or similar.

CAUTION!

FRAGILE ROOF

Do not step

J

* N WS HEOUNCT

14
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* WSH Safety Considerations.

Unlike steel or concrete, FRP impact and tear resistance are weaker.

Where operation or
service platform is Te
necessary, it has to be §§
built and supported '
independently from
the tank.

Let’s not give anyone a false sense of workplace
safety...... because......

15
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* WSH Safety Considerations.

.....sometimes, life is really unpredictable.

16
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* WSH Safety Considerations.

5/26/2014 Workplace Safety and Health Council

8. Ensure thateach WorreT oo™ o Braved ade quatesafetyandh "
training and is familiar with the (i) hazards of working at height, and (i) precautions to be taken.

9. Ensure that Safe Work Procedures (SWP) are being established for WAH.

10. Provide adequate supenision by a competent person for all WAH activities to ensure that workd
to the SWP at all imes.

17
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fety Considerations.

No further work done so
no need for installers to
enter tank interior after
closing last wall panel.
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* WSH Safety Considerations

No hot works. No chemicals used. Only
electrical hand tools (eg. wrench, jigsaw,
drill) used.

No Confine Space concerns in our
installation as there is sufficient air
ventilation, even indoors and basement
location.

Everything is finished from the outside at
the end stage after closing last wall panel.

If required during installation stage, our
trained installers will remove adequate wall
panels to access the tank interior and not
by the manhole.

When in doubit, it is the duty of the site
occupier safety team to access tank
surroundings for adequate air and safety.
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SgTank panel design — No other panel design beats us in piping versatility.

Test Report No, 7191046483-MEC12-0KB
dated 25 Fab 2013

Test Report No. 7131046478-MEC12-0KB i
i doted 25 Feb 2013 @ |
APPENDIX 1
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Different tank brands deploys different tie-rod system.
Our tie-rod - Minimum of 2 tie-rod. Minimum size of @12mm.

21
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Raw plastic resin and Glass fibre
Different manufacturer = different raw material & different process controls.
Our resin = 100% OEM Japan formulation and 100% continuous x-ray QC by

computer to ensure 100% resin consistency.

“ . - ¥ & l‘. ’L— -: &
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Gasket Sealant

We use Saint-Gobain Norseal as standard for all wall and base panel seal.

Tested to SS375.
—
‘e

Saint-Gobain Performance Plastics Foams

Categorias
0 Familles

All Products A-Z

= Printer Friendly

Remarks

ome Produrts > Famiges = NORS Morseai Firm Foams

NORSEAL® PVC Foams - Firm Foams

MORSEALE: firm foams are idesl for nigher comprassion gs
wbration dampening and appications requiring good abrasi
resistancs.

Product range:
NORSEALR VTG0, Vaal

Features & Benefits:

» High-density foam offers excellent abrasion resistance

* Closed-cell foam - excellent for dust and moistuse seai

» High density offers good vibration dampening and cushsonng

+ High internal strength provides sdiiional foughness for extreme sealing sppboation

Applications:

» Conorete foms

*+ Truck trailer joint seals

» Export shipping contamer seals
= Wiater tank sealing tape

+ Metor mount pads

* Apphance seals

Related Documents

TEST REPORT. T191042340-CHM12-01-LYP_CR1

18 DEC 2072
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CHEMICAL & MATERIALS

The above results show that the sample complies with the requirements of SS 375 2001 Part 1 and i
Part 2 and is deemed suitable for use in contact with water intended for human consumption.

Muterial Safety Data Sheet

MSDS Na. lll\i
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Phome (513) 642,220, Fax(318) 6421702

Bmergewey Telg ue Namber: ChemTel (B 1934
| aEEdd Emcrpency Overview s I

Section 2 - Composition / Information on Ingredients
Exempn from eegrulation beauss oo i an “amcle” that does ot releass o otherwise sailt in exposaco b 1 hazrdoas
chemical under normal me.

Section 3 - Physical and Chemical Properti

Phipsical Saste:

£ it
Appearanceuod Odar: — Satt Salls e v
Water Solubifiey Insobusle 1

1

0, V3 121h
VTG0, VESD VIED, V950 15 bR

Section 4 - Fire—Fightmg Measures

% Volatile: MR
Evaporation Rate 7y

Extinguissing Media: Winer, T, 40 dry chémicals

Unusust Fire o Explosion Hagards:  Generation of HCI fames

Hirzardons Combustion Produces: 0 and HT

Fire-Fighting Equigraeat: Self-comained reathing apparatas (SCBA)

Section 5 - Stability and Reactivity

Seshility: Stnie
Haesrd s Tecumpeition Froducts: O ond HCY
Section § - Health Hazard Information
Potentinl Health Effects

Carchssgeniciy I\R’_. NTP, sad DRHA db pel it ax o carcinagen
le Md

Section 7« =Sp
Spill (Lesk Procsdiires:

Leak, and Disposal Procedures

Senull Spals;
Large Spills:
Biegulntary Requiremoats:
ispisal:
— Section § - Exposure Contrals | Personal Pmlechon
Tespleutory Prafection: Wik Protectlve Clothing Lquipment:
Comments: Niever ext, Gk or smoke n wok aress. Pracsso pood gersonl hygiens fiecusirg e ssperially before

cat ing, smiking. using the

Hasdiing Precautions: Do Storage Ruqmn-mm Score uncter | 1IFF far hest pearience

The infoemation aed
heren: Rawenr,
infrrmation o7 su
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It's in the quality.

Our production system:
* 800tonne PLC controlled (by Hirata Corpn, Japan)
hydraulic press. Can'’t cheat in our process cycle.

 Just added another press and production line in 2016.
* Automated drill jig to ensure accurate drill positioning.

In house testing facilities. We kiasu. Our factory kiasi.
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Pressed Steel Sectional Tank

Singapore Standard
SS22:1979

Amendment No. 3 dated
December 2012

* Updates all BS xxxx
standard references to
BS EN xxxxxx

* Nothing else changed.

SINGAPORE STANDARD

SS 22 : 1979 MASTER COPY

(ICS 23.020.10)

SPECIFICATION FOR
Pressed steel sectional
rectangular tanks

Published by

Singapore Productivity and Standards Board
1 Science Park Drive

Singapore 118221

Singapore Standard SS 22 : 1979

Specification for pi steel i r tanks

AMENDMENT NO. 3

December 2012

Page 7, Note of Clause 3(f)

In the first sentence, replace 'BS 5493' with 'the relevant standards'.
Page 7, 5.1, Materials

Replace the entire subclause with the following:

The steel used in the manufacture of the plates, stays, cleats and pads for connections shall
conform to the requirements of the following standards

BS EN 10024 (Grade L275)

BS 7668

BS EN 10113-1 |
BS EN 10113-2

BS EN 10113-3

BS EN 10210-1

BS EN 10130

BS 1449 Sections 1.1 to 1.15

B 48 g o

Page 9, Clause 13, Connections
In the second sentence, replace 'BS 4504' with 'the BS EN 1092 series’.
Page 9, Clause 14, Welding of connections

In the second line, replace 'BS 5135' with 'BS EN 1011-1 and BS EN 101 1-2'.
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ressed Steel Sectional Tank

§.5. 22 : 1979

SINGAPORE STANDARD

ik o not recommended for depth SPECIFICATION FOR P_RESSED STEEL SECTIONAL RECTANGULAR TANKS
greater than 4880mm”

EOREWORD

Thig Singapore Standard was prepared by the Technical Committee on Pressed Steel
Sectional Rectangular Tanks under the authority of the Building and Construction | ndustry
Standards Committes.

This Standard was orginally based on BS 1564 : 1949 and was first published
in 1970. The prasent revision based an BS 1564 : 1975 (revised) was undertaken
to provide tank sizes in metric units and to cater in narticular for plates which are now being

{ supplied in metrie thicknesses. It is Dointad out however, that the sectional dimensions in
this ravision are interchangeatle with the imperial dimensions in the 1970 edition of the
standard.

Sectional tanks provide a convenient means for the bulk storage of a variety of liquids

. not subject to pressure other than static hesd. As with all sectional assemblies, the
companents are readily transportable and, subject o unit multiples, can be erected to give
varying propartions of lemath to breadth and depth. It is also possible, by arrangement
between the purchaser and the manufacturer at the time of the enguiry and order, to make
provision for futurs extension in capacity by increase in floor area or [within limits] depth,

Tanks with internal flanges to the bottom are suitable for use where they ars to be
sracted an a solid level floor or with intemal flanges throughaut where access to the exterior
far erection is precluded by reasans of space inside a building.

Tanks with extenal flanges are suitable for use where a
necessary, or where there are no restrictions as to external accesg
tha tank is to e lagged.

outside at intervals not greater than 12 months, At such pericdid

- be taken 1o examine the stays, stay cleats, through bolts and nuts,
of the pletes. Where there is excessive corrosion aiparent the componen
be replaced,

Water and other liquids vary in their corrosive action on the inside of the tank.
Corrosive action on the outside af the tank varies according to lecation and climatic and
other conditions, It has not therefore been found practicable to specify appropriate internal
ar external coatings; these should be the subject of mutual arrangement betwsen the
purchaser &nd the manufacturer at the time of the enquiry and order, who may refer to B5
5493 for details on use of ralevant protective wati?gs.
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Pressed Steel Sectional Tank

Available in Hot dipped galvanised (HDG) finish, SS304, SS316.

In Singapore,

* HDG, SS304 can be used for all water storage application except potable water
for drinking purposes.

* Only SS316 (and FRP sectional water tank meeting SS245) can be used for
storing drinking water (ref: PUB).



L) I |

SgTank

Pressed Steel Sectional Tank

Details Required From Buyer:
- Pipe Sizes (eg @100, etc) for ALL INDIVIDUAL OPENINGS.

MAIN WORK‘:
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MAIN WORKSHOP SECTION A-A

* Pipe Opening Location (eg. how high is it located, where is it location from the

panel edge, etc)

Note: Tank Manufacturer will not assume. No indication = No opening.
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Singapore first brandname FRP sectional water tank.

Singapore SISIR started SS245, now used globally by other countries to
define FRP sectional water tank for themselves. And we asked “Singapore
don’t have a tank to be proud for ourselves?”......... well, now we do.

We appoint our own SMC resin source.

Custom formulated resin to withstand hydrostatic loading of stored water.

Produced by an SMC manufacturer located in Taiwan. (OEM SMC resin
manufacturer for DaiNippon Ink Japan).

Uses Owens Cornings glass fiber.

Manufactured up to Singapore building & construction industry expectation
using Japan molding technology and hydraulic press system.

Manufactured to satisfy our own quality expectation on perfection (because
we weren’t happy with other makes)

29



J-EMS Enterprise Pte Ltd

Supplying and installing sectional water tanks since 1994.

iy m 2
é%’* v O Ee ﬁ
~
£ 2 CERTIFICATION I =
ERNATIO UKAS INTERMATIONAL .
MARACEMENT BS OSHAS 18001:2007

ﬁorﬁm 063 Cert No: CI1S/1 000290 ST ‘g‘z(/R A [1F13\ '_
2013

Professionalism. Quality Conscious. Reputation.
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J-EMS Enterprise Pte Ltd

SS 245: 2014

The Working Group, appointed by the Technical Commiltee to assist in the preparation of this
standard, comprises the following experts who contributed in their individual capacity:

Mame

Convenor : Mr Christopher Chua

Members : Er. Chng Kheng Peng
Mr Goh Sheng Jie
Mr Lee Cai Jie
Mr Karl Loh
Mr Muhammad Zaki Bin Mohamedzen
Mr Ong Khay Beng
Mr Tan Hong Kian
Mr Tong Kam Fei
Mrs Angelia Yang
Mr Glen Yang

The organisations in which the experts of the Working Group are involved are:

Asgsociation of Consulting Engineers Singapore
Housing & Development Board

Institution of Engineers Singapore

J-EMS Enferprise Pte Ltd

Folyline Pte Lid

PUB, the National Water Agency

SETSCO Services Pte Lid

TUV SUD PSE Pte Ltd

31



Reversed Osmosis Water Tank

CST INDUSTRIES, INC. AND (J-EMS) ENTERPRISE PTE LTD.

CST INDUSTRIES, INC. is pl dto e anew gic partnership agreement with
J-EMS ENTERPRISE PTE LTD. for the Republic of Singapore.

J-EMS Enterprise Pte Ltd

STRATEGIC PARTNERSHIP AGREEMENT BETWEEN

hip b
mutual

Sulphuric Acid Tank, Singapore Fertilizer Factory, Shah Alam

ﬁ-"--_..___
Phinary Syslems

Lid
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Honest tank manufacturer + proper installation + strict CP48
maintenance regime = healthy and problem free tank.

Thank You
Q&A
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