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Traditional GCC Contract

Contractor: Tsun Yip Waterworks Construction Co. Ltd.
HRIKFRERRAT

Designer and Employer: Drainage Services Department

Commencement Date: 21 July 2015

Contract Sum: HK$156M

Advance Works for SWHSTW Further Expansion Phase 1A

+ Conversion of one existing bioreactor to membrane
bioreactor (MBR) for increasing capacity by 20,000m3/day

Ping Che Road Sewerage

¢ Construction of 1.5km rising main of 200mm diameter at
Ping Che Road
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~ Bird View of Membrane Facilities Building
under Construction




Me Works

Modification of existing Bioreactor BR1
Demolition of two existing Final Sedimentation Tanks Nos. 1 & 2
Construction of Membrane Facilities Building (MFB) & Membrane Tanks (MT)

Pipeworks, roadworks, cable trench and drawpits, ancillary structures
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Membrane Facilities Building
— External View




Membrane Facilities Building
— Internal View




% 29/062016

Excavation of Basement

Blinding Layer for Pile Cap Bar lemg for Basement Falsework Erectlon at Basement




General Guideline
and
Code of Practice of Metal Scaffolding



General Guideline and Code of Practice
of Metal Scaffolding

DSD Safety Manual
Code of Practice for Metal Scaffolding Safety (LD)

Code of Practice for Temporary Works Procedures
and the Permissible Stress Design of Falsework

(BS5975)



General Guideline and Code of Practice

of Metal Scaffolding

= DSD Safety Manual 5.31,
5.32

= Temporary Works and
Working Platforms

= Checking guideline

= http://www.dsd.gov.hk/EN/FI
les/Technical_Manual/techni
cal_manuals/Safety_Manual

pdf

5.32.6 Suitable personal protective equipment such as safety helmets, safety belts and
harnasses with lifelines ar laryards praparly anchared to sscured paints, or safaty rate
shall be provided.
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General Guideline and Code of Practice
of Metal Scaffolding

Code of Practice of Metal Scaffolding Safety
Labour Department
FIUO and CSSR

Safety Management System at Metal Scaffoldmg Works

+ Design and planning |
+ Method statement

+ Selection of subcontractor

+ Competent person and trained workmen
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General Guideline and Code of Practice

of Metal Scaffolding

Code of Practice for Temporary Works Procedures and the
Permissible Stress Design of Falsework (BS5975)

Guidance on design, specification, construction, use and
dismantling of falsework

Material properties and selection (e.g. steel, timber)

Procedure control of temporary works
+ Organization
+ On site checking

15



Design Consideration of Metal Scaffolding

Purpose of the scaffolding (Platform, access, falsework for
canopy, beam or slab)

Location of the Falsework (slope, soil ground, structure)
Loading to falsework (e.g thickness of slab, free fall of concrete)
Construction joint (e.g. height of platform, concrete pressure)
Conservative approach - Safe Side

16



Rounder Standard
Rounder Ledger
Rounder Diagonal Brace
Rounder Head Jack
Rounder Base Jack
Rounder Base Sleeve Short
Rounder Joint

Catwalk 300/500
Toe-Board

Scaifold Rolling Wheel
Medium Catwalk Bearer
Toe Board Connector
Double Coupler
Walkway Bracket

Wall Ties Connector

Aluminum Stair

Scaffolding and Falsework Design
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Rounder Ledger &+ (pim. 48.30 x 3.2mm thickness)

Praduct Code #RT8 Specification #4& L=X x Y(mm) Weight (kg/unit) lilk (F52/3)
RS100600 1095=1000 x 600 5.60
R$100900 1248=1000 x 900 6.31
RS101200 1448=1000 x 1200 7.02
RS101500 1678=1000 x 1500 7.70
RS101829 1952=1000 x 1829 860
RS102400 2459=1000 x 2400 10.40
RS103658 3645=1000 x 3658 148
R$150600 1565=1500 x 600 744
RS150800 1676=1500 x 900 7.83
RS151200 1829=1500 x 1200 8.38
RS151500 2016=1500 x 1500 9.04
RS151829 2249-1500 x 1829 9.87
RS152400 2702=1500 x 2400 11.30
R$153658 3813=1500 x 3658 155
RS200600 2049=2000 x 600 9.16
RS200900 2135=2000 x 900 9.46
RS201200 2257=2000 x 1200 9.90
RS201500 2411=2000 x 1500 1045
RS201829 2610=2000 x 1829 11.15
RS202400 3008=2000 x 2400 1257
RS203658 4036=2000 x 2658 16.23

Allround in standard testing configuration up to 7 meters in height is rated for the
following permissible loadings:

With ledger lifts of 2.0 metres intemal — up to 40kN per standard;

With ledger lifts of 1.5 metres intemal — up to 50kN per standard;

With ledger lifis of 1.0 metres intemal — up to 60kN per standard.
(All above safety factor 1.6)

Permissible loadings can be increased considerably further by:
Using reinforced base jacks and head jacks (U-heads);
Additional bracing (ledgers and diagonals), and/or;
Joining standards with our unique twin wedge couplers.

Appropriate static calculations should be performed to prove the appropriate
configuration of Rounder components for each individual situation.

17



~~Scaffolding and Falsework Design

Design Brief:

50kN capacity scaffolding system

design code: BS59/5, BS5268

Code of Practice for Metal Scaffolding Safety
1.2m(separation) x 0.9m(span) grid support

Twin 50mm x 100mm Timber Joist as Main Bearer
50mm x 100mm Timber Joists, 300mm c/c



caffolding and Falsework Design
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~Scaffolding and Falsework Design

MAIN BEARER

STANDARD LEG

SECTIONE -E

I I o
LEDGER -
WA, EXT. 300mem
5
D AMAX 1200mm CC.
CONNECTION DETAIL 41 FoRazEmELE
- =1 HEAD JACK
o DiEG =
" STAMDARD LEG E
Y L
B k=
H i SRACE
BASE SLEEVE —
H ? - LEDCER
- 1] .
+H= JOINT PIN — R BASE JACK 3 | ]
i o
MAX. 300mm EXT. BAEZ IAcK.
H 200 | 120 | _1o00 | 1o | oo
- Emm THK. STEEL PLATE
DETAIL 3: F
STANDARD LEGS
CONNECTION BASE SLEEVE -
AL 'CONNECTION SECTIONF -F
] [ 1] I
S
FIFE °E-
R ;
H v SHTTH
1P 11
ITH =
i
- FOR0.25m SLAE.
+'_ “J MAIN BEARER
| |l L] [T 1] O |
42 4
I E E E E H H 4
A 5 B § A LT ETANDARDLES
- . S0 BRACE
3 | : INRE W E E 9| H E
] [l e il d 111 1
I I = 1 I —| L1 | i g
P I T 200 | =00 son | =0 | zop [sog | zoo 200 | =0 | 1zoo | oo szon | 1200 | sooo | szo0 [ scn[zog] BAZE 3LEVE
. BASE JACK

PLAN VIEW
FROUNDER TOWERS

Timbar
E - Timber

Me, 307 th Slais T B Powed Eact Tine
‘Seaffold Towers With a Heignt 1o Width Ratio of
Mara Than 3:1 Should be Tied Togemer Wih
Scaffold Tube & Double Coupler.

L e e

[

Lt Lomimine smver

Lt [ srs

et lepamia sm e
B B A D

Amendments

GENUINE TREASURE ACGESS AMD SCAFFOLDING LM

mmngﬂwﬁmﬂa

Satus

Proposal
Mot checked for erection

Drawing Descrgtion
ROUNDER SCAFFOLD SYSTEM OF
FALSEWORK FOR GROUND LEVEL S5LAB
SHEK WU HUI SEWAGE TREATMENT WORKS
TSUN YIP WATETWORKS CONSTRUCTION CO., LTD

Drawing Numaer

G102/ 0174 -01/004

Reviakan

L

20




1623 g 1329 1623 1525 1329 1629 g 1623
W= 22 W R | R —F—
H H T o
1 1 T
| |
T — T — — — — =
1525 1329 1623 é 1525 1329 B: 1623
§ TTTIT I T T :
i TTTTTTTTT T ; L.
g
1 = CER -
__] Lz e Lz L % a2 Lz Lz e I |
‘;] TTTIT - -
T | |
= | |
8 * *
I T
o B - M = ke o B M J522 !
L L
| |
T I !
i T &R
T ] L 5l
i - B *. - SR - P | i 152 o]
| | THHHH g |
T T “
! T
Il # Il E = Il }J
v, R - M -# - PR B | 1522 ' 122 =
| | |
T T T o
N N T o
| |
! ! E
| # | |
! S TEE
| o |
: 8 :
B c o
O

O

GROUND FLOOR PLAN

arp |
i les| | |
[N E les] |omge |
R e
Amenamenss "

mmmmnunmﬂﬁ
GEMUINE TREASURE ACCESS AMD SCAFFOLDING LIMITE

Status
Proposal
Mot checked for erection
Bl 110 |Coewnty ES [—
Bkl 1230 Duie

Drawing Descrigtion
ROUNDER SCAFFOLD SYSTEM OF
WORKING PLATFORM & FALSEWORK
SHEK WU HUI SEWAGE TREATMENT WORKS
TSUN YIP WATETWORKS CONSTRUCTION CO., LTD

GT02/ 0174 -02/001 H

Drawing Humber ‘ Revaion

21



— Scaffolding and Falsework Design
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Scaffolding and Falsework Design
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Construction Arrangement of
Metal Scaffolding
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Requirement in Code of Practice:

Platform width >40o0mm, gangway for movement of material >65o0mm
28



29



%on(Working Platform)




Site Enhancement Measures During

Erection

Normal Practice:

Form 5 issued by Competent Person
ICE Construction Check Certificate

Enhanced Measures:
Enhanced Organization for the Temporary Works
Specific Daily Checklist for the Condition of Falseworks
Additional Bracing or Ledge for Structural Integrity
Additional Diagonal Bracing
Use Triple Timbers at Joist where appropriate
Review of checklist and falsework condition during weekly
safety walk and coordination meeting
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Enhanced Organization for the Temporary Works
BS5975:2008 Section 6.3.1 — Organization Aspect

d
Supervise

Contractor

TWC
(Temporary Works Coordinator)

TWS TWD
(Temporary Works Supervisor) (Temporary Works Designer)

32
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Enhanced Organization for the Temporary Works

Roles and Responsibilities of Contractor/ ER
Temporary Works Coordinator (TWC)

Rol

e

Appointed by Contractor
Point of contact between the designer and the site team

Responsibilities

Co-ordinate all temporary works activities
Ensure :

a temporary works register is established
a design brief is prepared

a satisfactory temporary works design

IS constructed before loading

changes are managed

checks are managed
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Enhanced Organization for the Temporary Works

Roles and Responsibilities of Contractor/ ER
Temporary Works Supervisor (TWS)

Role
= Responsible to TWC
= Assist TWC in the supervision and checking of the temporary works

Responsibilities

= Supervise the erection, use, maintenance and dismantling of the temporary
works

= Carry out checks of the scheme during construction / demolition of falsework

= Record and report to TWC to ensure any modifications to the scheme /
changes in site conditions are drawn to the attention of the designer
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ﬁ)ra ry Works Safety

Roles and Responsibilities of Contractor/ ER
Temporary Works Designer (TWD)

Role
= Appointed by TWC

= Advice and assist TWC with the production of Temporary Works schemes
and methods of construction

Responsibilities

= Provide Temporary Works schemes and construction information

= Ensure a Design Risk Assessment is carried out and mitigation responses are
known to all parties

= Provide onsite inspection of temporary works where necessary

= Ensure that the design is independently checked for structural adequacy and
compliance with relevant standards

35



Site Enhancement Measures During

Erection
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Tailor Made Checklist for

Falsework Safety

Does the ICE issue the construction check certificate after the completion of the erection of

”
“ | scaffolding?

. Does the Form 5 display on site and certified by competent person for specified

- location/scaffolding?

4. | Do the drawings of scatfolding display on site?

5. | Is the thickness of slab smaller or equal as specified in the scaffolding design/calculation?

Checking the condition of bottom and top supports

Quality of all the base jacks. head jacks and base sleeves are in good condition.

6 (e.g. damaged/exhaustive rusting was found = poor condition)
7. | Do all the legs support with base jacks and head jacks?
8. | Are the extension of all the base jacks and head jacks not exceeding 300mm?
9 Do the screw of head jacks are tightly installed to match with the main bearer and the
) timber formwork?
10. | Do all the base plates sit on solid ground?
1 Do the secondary bearers continuously place underneath the slab formwork according to

the scaffolding design?

Checking the Condition of Vertical Standard Legs

12.

Qualities of all the vertical standard legs are in good condition.
(e.g. damaged/exhaustive rusting was found = poor condition)
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Site Enhancement Measures During
Erection
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Site Enhancement I\/Ieasures Durlng

Erection
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Additional Ledge
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Site Enhancement Measures During
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Site Enhancement Measures During

Erection AR

—

T

Triple Timber at Joist

Additional Ledge
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Site Enhancement Measures During

Erection JL 1

Additional Diagonal Brace

Provide wireless portable lighting inside the falsework
41



Awareness During Inspection

Trained Workmen and Competent Person for Metal Scaffolding

TR RIS A

Holder's Name A S :

Referance No. i ' B193968
Trade and Year of Certification

Please turm overisaf to read the imfsrmation W& AR

Immusd by & B ST

DJATRY COUNGL,  THimsstess

Conatruction Ind

Poist Boamorder BRI T -2016

B122200 lmulrrnilﬂi zmim
. KONG, Ho Yin LA

3

CONSTRUCTION INDUSTRY COUNCIL

BEXHEE

This is to certify that

has satisfactorily completed

a 3-day
METAL SCAFFOLD ERECTING AND DISMANTLING
SUPERVISION TRAINING COURSE

in the training year 2014/2015.

AR

RoF—M/=F-LEEER

=X
& MR R BRI E SRR

usz,sﬂi«f;%

LEE Shing See, GBS, OBE, JP, Chairman
Fkit SHMEE OBE KF#HL EF

Issue Date : 25 March 2015

MZAW  —F-ng=A=+TA Serlal Mo S-MYF-1410-00134
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~~ Awareness During Inspection

&

i U e

Within 300mm as
design requirement ?

30/12/2016
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~— Awareness During Inspection

Base jack sit on solid ground ?

The amount and location of
diagonal bracing inline with the
design drawing?
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—Awareness Duri

Form 5
(Under CSSR)

o T

Form 5 displayed at entrance of
platform and regular check by CP
every 14 days
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|ICE Inspection




Form 5 Certificate

CONSTRUCTION CHECK CERTIFICATES FOR TEMPORARY WORKS

THE GOVERNMENT OF THE HONG KONG SPECIAL ADMINISTRATIVE REGION
DRAINAGE SERVICES DEPARTMENT

Contract No. DC/2013/09
Advance Works for Shek Wui Hui Sewerage Treatment Works - Further Expansion
Phase 1A and Sewerage Works at Ping Che Road
Construction Check Certificate No. DC/201309/CA10

Deseription of Temporary Works:
Structural Wall from -+1 3mPD to +3.9mPD & 3.5m and §.5m height Column

(ICE Design Check Certificaie No. DC/201309/Dv01 1&014}

(full description including drawing reference, if any)

We certify that the Temporary Works described above has been properly comstructed and the

has been checked

¥ g

Forand on behalf of the Contractos on 25 May 20/]6(date) and by the checking engincer on 25 May 2016 (ale)

Date; 15 December 2016 Signed:

¥ame)
Forand on behalfof ~ Sitc  Age of Tsun  Yip Waterworks
Canstructi . Ltd.

(Name of

We certify that the Temporary Works described above bk beefl properly and safely constructed and we
using it kil and and found satisfactory.

Date: 15 December 2016 §i

(lsdependent Checking Enginees)
Name:  Simon Ng Pak Hung

CEng RPE MiStructE MHKIE MICE
MCIArb Bi LMADR

For and on behalf of ~ Mannings (Asia) Consultants Lid.
5/F, Winning Commercial Building, 46-48
Hillwood Road, Tsim Sha Tsui, Kowloon
(Name and address of Independent Checking Enginose)

*Person signing shall be duly authorized by the Contractor

ICE Construction Check Certificate

Dioas tha deage of cafoldang chtaunad ICE ducign chack cartificate™

o the ICF 1170 the rommrmin fharl sermasans 3ber the fammplensn of the srarmsa af

wman e paries

Do the draweg of waffelding dioplay oo =

umu‘ummm,mnm-mn-ﬁm
L

s[=[=]~]=

| o all i ase plates s o s g™

Do tha sacendar [——————
the v aaldirg dwap”

[ 10 ¢ damapadtase aftunge enwenve rusnag wan foumd = poar randinan)

16 | Thm [Epy—
17, | A o wnd o o Ldgors s bracars arw ghity foved o he sandand b
12| The saciag bermven b sk bracers e cocapled with o v

efractos on decgn dumngs
Fadorad by
Fiwed osber | Lotica:
M e Saguanen Sim Avar (Ram WONG)
o Safery Officar (Carmen TANG)
Bagioser o s repeeaiative

Checklist
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~ Conclusion — Falsework Safety

Work Cycle

Construction

Modification

Demolition

OO0 EEER

OO

Falsework scheme (incl. layout, spacing & bracing)
Design calculations and assumptions

Method statement to illustrate process step by step
Risk assessment

Briefing / training to workers

Regular inspections to identify any non-conformances
Final inspection and if satisfactory, permit to load issued by
Competent Person (CP)

Designer to review the non-conformances / requests for
changes to the design (if any)

After concrete strength is achieved

Carried out according to approved method statement and
sequence of dismantling

Filing of documents, incl. design brief, drawings, method

statement, check certificates, risk assessment, permits, etc.




Design, Construction and the Enhanced Safety Measures for
Metal Scaffolding

~END~
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