12 June 2017

N\
\

Tempory Works




Temporary Works

Why do we need a TW forum?

= 60% of the deaths in the industry are TW related
= As an industry we are not improving
= We are not learning from accidents

= We repeat the same thing over and 2

over hoping for a different outcome

Temporary Works are the biggest single risk in construction
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Temporary Works are the biggest single risk in construction
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Who oversees good practice Temporary Works
In permanent works design
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Code of practice for TW design i

= TW Procedures
= BS5975




Tempurary Warks

Inadequate data on TW a5

= How to design platforms for plant access?
= How to brief the designer?
= How to use a safety by design approach?
= How to believe the supply chain?

= How to check falsework?

= How to train front line staff and
subcontractors?




Temporary Works

Causes of failure

What leads to failure?

= |nadequate design, construction and/or maintenance
of TW

= Poor communication

* |nadequate checking

= Unauthorised changes to design

= |mproper use of materials

= |nadequate site investigations

= Failure to control loading

* |nadequate foundations

= Absence of or inadequate application of TW Procedure



Consequences of failure
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= The result?

= Collapse or failure of TW

= Collapse of permanent works

= Ingress or egress of materials, spoil and water
= Significant delay and increased costs

=  Fatalities and serious injuries




Temporary Works

SCL project 11 July 2016. Fatality!!
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Working Groups

= Control & Management of TW
= Falsework & Formwork

= Rebar Cage Stability

= Temporary Platform
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Control & Management Procedures
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Control & Management Procedures
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Control & Management Procedures S wt

Inadequate design brief

Lack of design

Inadequate checking (Designer / ICE / Contractor)

Poorly constructed works

Inadequate on-site checking

Inadequate communication / lack of awareness of assumptions
Unauthorised changes to approved designs

. Inappropriate use of materials

© o N oo gk W D e

. Inadequate temporary foundation systems

10.Failure to control loading in line with design assumptions
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Review of Contract Requirements
Client Contract Requirements Dle(s:iin :E: TWC
CEDD Design for specified elements to be certified by ICE Y Y Y
Highways Design for specified elements to be certified by ICE Y Y Y
WSD Design for specified elements to be certified by ICE Y Y -
ASD Varies (Liantang — RPE) / (Columbarium — as above) Varies  Varies Varies
MTR Design for ‘non-minor’ elements to be certified by ICE Y - Y
Buildings Department Code of Practice for Site Supervision 2009 (TCP’s) RSE RSE -
Airport Authority Design to be certified by ICE Y - -
WKCD Design to be certified by ICE Y - -
Science Park Design for specified elements to be certified by ICE Y - -

CLP / HKJC

Private Developer

No specific requirements (BD requirements) -

No specific requirements (BD requirements) -
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Review of Contract Requirements ]

Buildings Department

Do the temporary works require BD
approval ?

Y — AP/ RSE to supervise the works
Do the temporary works cause any
effect on the permanent works ?

Y — RSE to give permission to proceed
N - RC to carry out the works
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Review of Current Industry Practice

Current Challenges in HK
1 No commonly adopted code of practice or standard procedures for temporary works
2 No consistency in temporary works requirements across different Clients

3 A general focus on design rather than control procedures

Building Department SSP requirements focus on permanent works and don’'t adequately
address or control temporary works

5 Permanent works design seldom address construction methodology / temporary works



Temporary Works

Review of Current Industry Practice

Current Challenges in HK
6 General lack of experience in temporary works designers
7 Lack of involvement of Operations Team in temporary works process inc. Design Brief
8 Design briefs are often inadequate — constraints, access, erection, dismantling

9 Change process for temporary works schemes is typically poorly managed on projects
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~ Temporary Works

The challenges of falsework

= Lack of appreciation that falsework Is the
niggest of all the temporary works risks

= Lack of understanding of how falsework
nehaves

= The supply chain




Why does falsework collapse?

Temporary Works

wf)

= The unbraced canti

ever

= Lack of node to node diagonal bracing
= Eccentric loads.
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The supply chain

G hitps;//www.google.com.hk/search?q=ringlock- scaffolding + manufacturersisource O @ @ | & ringlock scaffolding manuf.. %

File Edit View Favorites Tools Help
»

52 |3 Suggested Sites » £ Gammon Intranet [7] TW Assurance Library - Al... £ Web Slice Gallery = - v [ dm v Pagev Safety~ Toolsv @~
Go gle ringlock scaffolding manufacturers H [+] o "~
b

All Images Maps Videos More » Search tools

Google works better with Chrome
About 165,000 results (0.49 seconds) : Yes, get Chrome now

Ringlock Scaffolding - Automatic weld, high precision

www jiuweigroup.comiringlock_system/manufacturer ~

Assembling easily and quickly, greatly reduce the time and labor cost.

Easy to transport - Factory price - Industry leaders - Delivery fast - Global supply - OEM service
U head scaffelding frame scaffolding
adjustable shoring prop scaffolding walk plank

Supply layer ringlock system. - Professional supplier. Quote.
www.adtomall.com/Ringlock/ChinaSupplier v +86 731 8970 3059

SGS Testing Galvanized & HDG Steel Q235 & Q345 Ringlock System Scaffolding
Safe Packing - Scaffolding Champion - One-stop Service - Wholesale Price

ADTO Scaffolding material - Ringleck Scaffolding - Scaffolding Planks

Ring Lock Scaffolding - Provide High Quality & High Safety
www.shanghaimetal.com/ ~
Professional Scaffolding System

Ringlock Scaffolding Supplier - GlobalSources.com
www.globalsources.com/Hardware ~

Choose Verified Ringlock Scaffolding Supplier Source Smarter with Global Sources
Effective Sourcing - Wide Range Of Products - Reliable Exporters

China Ringlock Scaffold, Ringlock Scaffold Manufacturers, Suppliers ...
www.made-in-china.com » Construction & Decoration » Scaffolding

5018 preducts - China Ringlock Scaffold - Select high quality Ringlock Scaffold products varied in
Material, Type and Structural Style from certified Chinese ..

Images for ringlock scaffolding manufacturers Report images

—

More images for ringlock scaffolding manufacturers

China Scaffold, Scaffold Manufacturers, Suppliers | Made-in-China.com
www_made-in-china.com » Construction & Decoration » Scaffolding ~

25575 products - Steel Plank for Ringlock Scaffolding System. Wuxi Friends International Business
Co,, Ltd. China Supplier - Gold Member Gold Member.

Idina from china - YouTube
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HK-TWTf proposed response it

4. Baslc Information

This guideline note |s based on the MODERM — ARMS scaffoiding sysiem catsiogue (atached in
Apperdis A& - ARMZ Catakogue) and akso the curment design code In HE — COP for the Sirecharal

Use of Steel 2011,

8. System Componsnt

Main Component oo

Wertical Fost 48.3mm
Dizponal Bracing 48. 3mm
Horzontal Ledger 48.3mm

. Recommend Working Load Capaciy

Ha
MATERLAL

SAFE WOR
LOAD FER

The above recommended load ks bassd on the sysiem component sze and stesd grade as
specfied in the cafalogos and design according io the COF for the Stecural Use of 3tesl 2041,
F.0B. of 1.5 was applied fo develop B sale working load. Please noie that the abose WL Is also
based on the criteria as spulabed In S=cion E. (Mo - - limbed i0 45KN Z8WL)

D. EBracing & Ladger Arrangsment

Below k= the proposed ledger and bracing amangement. Al verfical post should be conrect v
i=dger and bracimg m 2-girecion unisss 3 detsll desion JussTication conskidensd all sdverse loading
conditions incleding windiosd, member imperfection, out-ofFplumbriess and consinucion ioksranos

eic., submitied for revies. Falsework fowers shoukd be conmecied gether fo Sufll the heighi-widsh
ratic of 3 m 1.
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Training and training materials A

Top Restraint
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Formwork — In Reality
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Formwork — Failure
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Formwork — Industrial Issues

IN-SITU WALL FORMWORK THROUGH TIES
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Formwork — What Caused Failure?

Factors Likely to Affect the Formwork Performance & Stability

Basic, Retarded or Heavily retarded concrete 9.

Concreting Temperature 10.
Quality of Plywood, grades of timber joist 11.
Spacing of primary / secondary bearer 12.
Rate of concrete pour 13,
Concrete pour methods 14.
Design of through steel ties 15.
Quality and workmanship of steel ties 16.

Common Industrial Issues.......

Erection sequence of double sided wall forms

Omission of uplift forces in single sided wall form

Excessive wind load

Factor of Safety (FOS)

Design assumption of concrete fluidity

Formwork designer lack of experience

Irrelevant Code of Practice for formwork design and implementation
Site representative lack of understanding in Formwork

Neglect the importance of designed concrete rate of rise during concrete pour.

Young Engineer / Frontline staff understating / not understanding rates of pour in conjunction with

concrete delivery.

Due to common procurement strategy practices among rebar fixer & formworker, welded ties is the

only option.

Non-Standardize of Formwork material properties by different designers.
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Rebar Cage Stability

Sep 2015, Hong Kong
Steel fixing in progress... After collapse...
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Rebar Cage Stability

= July 2011, Hong Kong

Two killed
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Rebar Cage Stabllity

= Dec 2014, China
= 10 killed
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Rebar Cage Stabllity
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Rebar Cage Stability
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... related accidents ... (2007 — 2016)

- NI

[ )

Foundation

Building Foundation Civil Foundation
Type of Accident Type of Accident Type of Accident Type of Accident

. Type of Accident Type of Accident
Fall from height Trapped by slewing plant Working piatform colapsed Fall from height Fall from height Fall from height

O—O—0O0—0O0—0O0—0O0—0O0—0—0O—0

Civil Foundation

Type of Accident Type of Accident Type of Accident Type of Accident

Falling object Unknown Fall from height Fall from height




Collapse of working platform ... e rhROM

... uncontrolled loadings ... ?

Section
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... edge protections gave way ...




Dismantling of the platform ...

. went wrong ...
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Openings were not captured ... Temporary Works
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... In the planning and designs ...




Failure at connections ... i

... corrosions ... fatigue ...

S— |-= == _‘.'. A\ ADVISORY - BOlt fa' due tO
WWUT = Zv;I i e - ;&mm AlloH wTH T .

._ - | pr——— bending + shear (No
e K : _ L - grout between base
i .. .._< < €3 S i ) 8 T T _\ir ~ o — _ — T
los e /1, /& @ @ =N wie— e\ | plate and abutment)
H . TYPICAL LAYOUT PLAN gig RECOMMENDATION
: s SEALENZ00
H MEMEER SIJE SCHEDULE
i T | S
Y| ALL THE INFORMATION PROVIDED HERE 1S INDICATIVE. =-w.wﬁu e

A DETAIL DESIGN OF THE STRUCTURE DESIGN SHALL BE CARRIED ] o [ o
OUT BY THE ENGINEER FOR THE SPECIFIC APPLICATION. T T e ] e
%H:I—l:‘f




Unplanned logistics underneath ... Temparary Works

... sk to platform stability ...




COMMUNICATION o 11
Design Loading
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e R,

STEEL MEMBER SUMMARY @ @ Lo Amemi Lo
MEMBER WEMBER SIZE GRADE T :
AN BEAM (MB1 XX | s
rok PLATFOI(?M ) N 10005238 L s355 @ N ",' ot o e curvOn Lo o e
LEVEL AT +6.40 = o e
w—_y Bl 15w
SECONDARY BEAM STEEL PLATFORM s P L 8 SEEL
(S81) FOR TWIN 610x305x149 UC 82500 c/c MAX, | 5355 LAYOUT oA
PLATTORM LEVEL Ty .
AT +6.40 o |
e 2 g
LA M GOr
LEVEL AT +5,84 TN 305X305223 UC 5355 i ot e 11 e
SECONDARY BEAM - A R—
SB2) FOR -
(ngom L TWIN 305%305%223 UC @2500 c/c WAX, 5355 CRANE QPERATION - N
AT 1584 - SCIRORTT A
3054305x223 UBP
KING POST (KP1KPIB) | (pycep1 QTHERWISE STATED ON PLAY) | S95040 e v ar s AR
HORIZONTAL TIE 203x203x60  UC 5355 @ S o
- BRACING 102511062 CHANNEL 5275 posim e
Tk SIOI-M-?S SCAFTHLDe Ba e
s FSP Il SHEET PLE E=
‘ DECKING (EXCEPT OTHERWSE STATED ON PLAN) | o270
GUSSET PLATE,
STFFENER, VARIQUS SIZE & THICKNESS 5355
BEARING PLATE
L\
TABLE 1 @
MAXIMUM LIFTING LOAD FOR BMS1000 WITH ADJUSTED ;
COUNTERWEIGHT 26.8TON
Working Mox. Lilting Lood for Mox. Lifling Lood for —
Rodius | BM1000 (75 ft boom) | BM1000 (38 it boom) R T —
& -5 [ 1Y
. {m) (Ton) (Ton) PLATFORM LOADING ARRANGEMENT 1 - 750
/' 5 35054 - —
CRANE LIFTING OPERATICN ZONE
g Q v e bt geem 6 325 30.5@6.4 v (LFTING LOAD REFER TO TABLE 1)
7 29 285 MAX. LIVE LOAD FOR AREA WITHOUT CRANE = 25kPa
®_ 8 2 255 e CRANE MOBILIZATION ZONE | et (e[S fw o
le%%%! {NO LIFTING) - Sl = =
9 23.5 235 e
g TSELNG KWAN O
= 10 21.5 21 FROPERTY DEVELOFWENT 4T
THOTL MO B3
@_ " 19 18.5
i 12 16.5 16.5 T
ERLLCS 000
3 13 15 145 N i : B =
WAL TG (A | -
14 13.5 13 f TR e B
. gL 3 APsE A,
g ‘ 15 12 12 t @Eﬁ; L - —
16 1 " Thrrerrere TEMPORARY STEEL FLATFORM
: - LAYQUT PLAN
®__ i : ' 17 10.5 10 L0AD CASE 1 LOAD CASE 2 (STAGE 1)
g i | 0 | L | ]B 95 g UAX, DPIRATION SELF WEKGHT MAX, DPERATON SELF WEGHT :’_ T 11208 w1
@ — . . _ — [ - =96 0N FOR BUSIOO0 98 TON FCR BMSTON0 —_——
£ ! ?° ."!\ 19 9 85 - TRAVELLMNG SFEED UMITED 1D 2m/s. CRANE 5 NOT ALLOWED TO UDME — ED SUBMISSION
8 ] | | CRANE 1S NOT ALOWED 10 LFT DURNG TRAVELLING - DISTANCE EETWEEN 2 CRAMES SMAL BE e "
[ | | 20 8 8 LA Zam. 13583 TPL-1001
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Design Loading
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NOT PERMITTED IN ZONES C & D

7 N

SPOL / ROCK REBAR & OTHER WATERWLS

W NOT PERMITIED ON MAIN PLATFORM (ZONES A & B) WITHOUT DESIGN VERIFICATION:
[ :

EQUIVALENT TO:

i '
o0
1 NO 20T EXCAWATOR 1 N0 30T DUMP TRUCK CONCRETE PuM® TRUCK SO0/ ROCK Exi
(CAT 3200 L OR SIMLAR) + WAL 5T BUCKET LOAD) Lersl e
ALLOWASLE LOADING
T
CONTRACT 704
WEST ISLAND LINE SAT YING PUN STATION
TRCNATOR ENTRANCE ©
Gamnon Nesbir gty NOISE COVER & PLATFDREM OVER & XCAVATIDN
WL Joint Verturm L LAMBETH ALLOWABLE LOADING
e A0 W LS CE
r P P R R i o ne L0A/C/SYR /LML T11 /306 A
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COMMUNICATION it
Construction sequence ...
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COMMUNICATION

Dismantling sequence
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=8 - B TR

I) Dismantling Sequence of Sheet Piling $7ER & BtiE

1. Fence off working Area

3. Installation of independent lifeline for installation of
safety harness

=R WR ZRBUMERBTAN L 228
2. Removal of concrete between sheeting piling 4. Removal of welding between Sheeting Piling
(by hand breaker/ backhoe) ERERZEaIRER
FREEXE/RRBRT IR BUA IR RN 2 89 B 5. Removal of railing & toe-board
YN 15 E 8 & B 8 K 55 iR
Dismantling
Sequence
Red Barrier FRIRT SRS

1 § ¥
’Tﬁﬁ-_--_____-----_---;;

lifeline

15 — ot
i gjl !n ; = 1\ +13 00{'+12 20

TFET00/412.20
- l G/F
Lo . ™ i S " " - ::_ b,
Red Bamer - - ] | e e v
fIE.IHH
DESIGNER'S NOTE - RESIDUAL RISK HOLD POINT (3.1)
CLEARANCE DISTANCE BETWEEN 2 CRANES SHALL BE AT .

LEAST 10m

A\
A

by LIERET AR - RORAIR

2 R L ML FURIFE A 1 0 3

Checklist:
3.1.1 Have the lifting points been inspected by Site Responsible Person? fRihAS T i HiERL
3.1.2 Is the lifting chain vertical? JB#EREE?

3.1.3 All personnel to be kept clear from the exclusion zone? i 1A BECER FillE

3.1.4 Sufficient chains to be provided? i1 8 B 2 £ 4?

3.1.5 Have checked the Independent lifeline secure the fixed point? B fE S EE CH EABHERE
3.1.6 Crane lorry support fully extended? fg%s %&Kﬁﬁ%ﬁﬁﬁ 2




STANDARDISATION
Barrier an Handrall |

HE—-HRIE
1

Plant and Worker Separation
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Working Groups Composition

Control & Management of TW Temporary Platform
Name Company Name Company
Stephen Lumb Leighton lan Askew Gammon
David Sein Leighton Paxson Chan Arcadis
Sacied Chun Wo Terence Lam CEDD
Scott Smith Aurecon - .
Tony Willis Benaim William Robinette Lambeth
Wing Law Jacobs DMt ST Leighton
Nick Southward Tony Gee
Rebar Stability Tommy Szeto Aurecon
Name Company Gavin Toh Lambeth
James Sze Arup
Anthony Chiy Arup Falsework & Formwork
Henry Shiu Arup
Kelvin Yeung Winfield Name Company
Alvin Lei Build King Benson Tang Leighton
Kelvin Ho Hsin Chong lain Mowatt Gammon
SS Chu Tysan William Robinette Lambeth

Chris Cheng Gammon
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/. Goals / Objectives

Objectives

1 Best Practice Guide (for Designers, Contractors & Clients?.....)

2 Training e.g. TW Awareness Course, TWC Training Course
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Temporary Works Forum — Contact Us

. |an Mowatt, Chairman and Champion of Falsework & Formwork
lan.mowatt@gammonconstruction.com

= Steve Lum
= Henry Shiu
= Gavin Toh,

O, Champion TW Management stephen.lumb@Ileightonasia.com

; Champion Rebar stability henry.shiu@arup.com

Champion TW platform gavin.toh@lambeth.com.hk

Thankyou
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