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FOREWORD

This Explanatary Handbook ta the Code of Practice for Demolition of Buildings Year 2004 (“the Code”) published by the
Buildings Department is prepared for use by practitioners in the design, planning, management and implementation
of demalition works, and as a very useful reference for undergraduate students and young engineers,

The Explanatory Handbook is a technical complement to the Code with an aim to help practitioners better understand
and make full use of the Code.

The Explanatory Handbook follows the format of the Code to facilitate easy cross reference. It provides worked
examples of good practice from real demolition projects. Most importantly, the worked examples have demonstrated
on how to minimize the risks of causing injury and damage to adjoining building structures, the health and safety of
site personnel, and the damage to the neighbourhood environment. Where appropriate, the Explanatory Handbook
also gives the rationale behind various clauses of the Code to elucidate its intended reguirements,

| believe the Explanatory Handbook will also enable new ideas and approaches in carrying out demolition works
in much proper and safe manner,

Lastly, on behalf of the Structural Division of the Hong Kong Institution of Engineers, | would like to express my
heart-felt gratitude to the Working Committee, led by Ir Thomas WONG Kam-chuen, for his team's dedication and
professionalism in writing up the Explanatory Handbook which | believe would be of great benefit to everyone in
various perspectives of the industry in demolition works.

Ir Dr KOON Chi-ming
Chairman

Structural Division, HKIE
(2070/2011)




EXPLANATORY HANDBOOK to

e

ACKNOWLEDGEMENT

The Explanatory Handbook (referred to as the 'EH’) was compiled by a working committee consisting of the following
members:

Ir Thomas K C Wong - Chairman
Ir Prof 5 L Chan

Ir ST Chan

Ir CK Lau

Ir Ken K 5 Ng

Ir Y'Y Shiu

Ir Aldows H C Tang

Our gratitude goes to each experienced committee member's valuable input and contribution to this publication.
Special thanks must also go to Ir Benjamin Wong for assisting with the preparation and arrangement of this
Explanatory Handbook.




O OF PRACTICE FOR DEMOLITION OF BUILDINGS YEAR 2004

h,.

CONTENTS

1. GENERAL

1.1
1.2

Scope
Definitions

1 PLANNING

2.1

2. |
2.1.2
.13

1.2

2.2.1
2.2.2
223
2.24

1.3

2.3.1
2.3.2
233
234

Building Appraisal and Demolition Plan

Building Survey

Structural Survey

Demaolition Plan and Stability Report including Calculations

Utilities

Termination of Utilities

Effects of Demalition on Utilities
Comman Utilities

Maintenance of Certain Utilities

Hazardous Material

Asbestos Containing Material

So0il Contamination Material
Radioactive Contamination Material
0il Contaminated Material

3. PRECAUTIONARY MEASURES

3.1

3.2

3.2
3.2.2
3.23
3.2.4
3.2.5
3.2.6

3.3
3.3
3.3.2

3.4
3.4
3.4.2

3.4.3

General

Hoarding and Covered Walkway

Requirements for Hoarding, Covered Walkway and Catch Platform
Dimensions

Design Criteria

Proper Use of Covered Walkway

Construction

Lighting

Scaffolding and Screen Covers
Scaffolding
Screen Covers

Catchfan

Requirements
Bamboo Catchfan
Steel Catchfan

Page

1
1
1
z
3

=231 LS T T S T I - B - R M - Y

L=a)

o B e md - S SR

13
13
13
13




EXPLANATORY HANDBOOK to

-
"

1! —

3.5 Temporary Supports 16

3.5.1 General 16

3.5.2 Materials and Types 19 |

3.5.3 Loads 19

3.5.4 Structural Analysis and Design 19

3.5.5 Temporary Propping System 19

3.5.6 Erection and Dismantling 27

3.6 Protection of Properties 27

3.6.1 General 27

3.6.2 Party Walls and External Walls 27 ]

3.6.3 Foundation Support 27

3.7  Protection of Traffic 27

3.7.1 Adjacent Traffic 27

3.7.2 Traffic Impact Assessment 27

3.7.3 Site Access 27

3.8  Special 5afety Considerations 28

3.8.1 Training and Communication 28

3.8.2 Equipment Maintenance 18

3.8.3 Electrical 5afety 28 |

3.84 Fire 28

3.8.5 Occupational Health 29 |

3.8.6 Emergency Exit Requirements in Demolition Sites 19 |

3.8.7 Vibration 29 |
|

3.9  Environmental Precautions 29

3.9.1  Air Pollution 29

3.9.2 HNoise 29

3.9.3 Water 29

3.9.4 Hazardous Materials 29

3.10 Debris and Waste Handling

3.10.1 Chutes

3.10.2 Debris Recycling

3.10.3 Dust Minimization

3.10.4 Debris Accumulation

3.10.5 Debris Disposal and Management System
3.10.6 Debris Loading

3.10.7 Waste Management




0 JE OF PRACTICE FOR DEMOLITION OF BUILDINGS YEAR 2004

CONTENTS

3.11 Inspection and Maintenance
3.12 Post-Demolition Precautions

4 METHODS OF DEMOLITION
4,1 General

4.2 Top Down - Manual Method

4.2.1 General

4.2.2 Demolition Sequence

4.2.3 Cantilevered Structures and Balconies
4.2.4 Exterior Walls, Beams and Columns
4.2.5 Floor Slabs

4.2.6 Interior Beams

4.2.7 Interior Columns

4.3 Top Down - Mechanical Method

4.3.1 General

4.3.2 Demolition Sequence

4.3.3 (antilevered Canopies and Balconies
4.3.4 Exterior Walls, Beams and Columns

4.3.5 Floor Slabs

4.3.6 Interior Beams

4.3.7 |Interior Columns

4.4 Mechanical Method by Hydraulic Crushers with Long Boom Arm
441 General
4.4.2 Application Criteria

4.5 Wrecking Ball
4.6 Implosion

4.7  Other Methods

4.7.1 MNon Explosive Demolition Agent
4.7.2 Saw Cutting

4.7.3 Cutting and Lifting

5. SPECIAL STRUCTURES
5.1 Precast Concrete Structures
5.1.1 General
5.1.2 Simple Precast Construction
5.1.3 Continuous Precast Construction

Page

32
32

33
33

38
38
ik
39
39
40
40

52
54
52
53
53
54
54
54

66
b
b6

69

69

69
69
&9
69

70
70
70
70
0




EXPLANATORY HANDBOOK to

B -

CONTENTS

5.2 Prestressed Concrete Structures

5.3  Statically Determinate Structures

5.4  Composite Structures and Steel Structures
54,1 General

5.4.2 Demolition Method

5.4.3 Shoring of Slender Member

5.5 (Cladding Walls

5.6  Hanging Structures
5.6.1 General

5.6.2 Demolition Method
5.6.3 Guidelines

5.7  0il Storage Facilities

5.8  Marine Structures
5.8.1 General
5.8.2 Demolition Method

5.9  Underground Structures
5.9.1 General

5.9.2 Demolition Method
5.9.3 Guidelines

5.10 Structures Supporting Ground or Sitting on Slopes
5.10.1 General

5.10.2 Demolition Method

5.10.3 Guidelines

5.11 Demolition of Precast Concrete Building by Cut-and-Lift
5.11.1 General
5.11.2 Demolition Method

SITE SUPERVISION AND INSPECTION
6.1  General
6.2  Resident Supervision of Demaolition of Complex Structures




ODPTOF PRACTICE FOR DEMOLITION OF BUILDINGS YEAR 2004

| "

APPENDIX i
DEMOLITION CHECKLIST 1

Appendix B DEMOLITION PLAN CHECKLIST 81
PRESTRESSED COMCRETE AND GUIDELINES a1
FOR IDENTIFICATION

f [ REGULATIONS RELATING TO DEMOLITION PROJECTS 82
NOTIFICATIONS AND PROCEDURES 83
EXAMPLE OF DEMOLITION PLAN AND STABILITY REPORT FOR 85
TOP DOWMN MANUAL METHOD
EXAMPLE OF DEMOLITION PLAN AND STABILITY REPORT FOR 90

TOP DOWN METHOD BY MACHINES




EXPLANATORY HANDBOOK to
|
=

LIST OF FIGURES

Double-row Bamboo Scaffold with Recommended Erection Standards

General Practice of & Double-row Bamboo
with Arrangement of Standards in Demalition Works

Typical Details for Bamboo Catchfan and Screen Cover

Typical Details for Bamboo Catchfan
Demolition of Cantilevered Reinforced Concrete Slab {Manual Method)

Demaolition of Cantilevered Reinforced Concrete Slab and Beam
(Manual Method)

Demaolition of External Beam without Infill
Perimeter Concrete Wall / Brick Wall {(Manual Method)

Demaolition of External Beam without Infill
Perimeter Concrete Wall / Brick Wall {(Manual Method)

Details for Securing External Beams before Dismantling (Manual Method)
Pre-weakening and Dismantling of Column {Manual Method)
Felling of Reinforced Concrete Wall (Manual Methad)

Felling of Reinforced Concrete Wall Separately
From the Cross Beam (Manual Method)

Demolition of Two-Way Slab (Manual Method)
Demolition of Secondary Beam (Manual Method)
Details for Securing Secondary Beams before Dismantling (Manual Method)

Typical Sequence of Top Down Method with Mechanical Equipment
(Sheet 1 of 3)




FPRACTICE FOR DEMOLITION OF BUILDINGS YEAR 2004

LISTOF FIGURES (CONT'D)

Typical Sequence of Top Down Method with Mechanical Equipment
(Sheet 2 of 3)

Typical Sequence of Top Down Method with Mechanical Equipment
(Sheet 3 of 3]

Demolition of Cantilevered Slab by Mobile Machine {Conventional Method)
(Sheet 1 of 2)

Demolition of Cantilevered Slab by Mobile Machine {Cut-and-Lift Method)
(Sheet 2 of 2)

Demolition of Cantilevered Slab by Mobile Machine for Excessive Floor
Height (Facing Street}

Demolition of Reinforced Concrete Frame by Excavator with Cable
Demolition of Reinforced Concrete Wall by Excavator (Sheet 1 of 3)
Demolition of Reinforced Concrete Wall by Excavator (Sheet 2 of 3)
Demolition of Reinforced Concrete Wall by Excavator (Sheet 3 of 3)
Suggested Alternative Method for Demolition of External Brick-in-Fill-Wall

Demaolition by Hydraulic Crusher with Long Arm Boom




EXPLANATORY HANDBOOK to

LIST OF EXAMPLES

Telescopic Tubular Props with Horizontal Tubular Bracings by Couplers or
Steel Angle Bracing by Welding

Tubular Module Frame System - Demaolition of overhead structure at
excessive height showing platform under structure

Tubular Module Frame System
Scaffold Frame System for Demolition of Structure at Excessive Height

Timber Catch Fans Installed between Scaffolding and Face of Building at
Every Three Floors

Wall Demolition by Manual Method Using Chain and Block
Cut-and-Lift Wall Demolition by Manual Method Using Mobile Crane

View Showing Tower Crane and Mobile Crane for Hoisting, Bamboo Catch
Fans and Fire Retardant Tarpaulin

Demolition of External Column / Beam Frame with Machine
Cut-and-Lift Demolition of Precast Buildings using Tower Crane
Demalition of Wall by Mechanical Plant in Conjunction with Wires
Debris RAMP

Demalition of Beam / Slab by Mechanical Crusher

Demolition of Internal Beam by Mechanical Crusher

Demolition of Internal Column by Mechanical Crusher

Demalition of Internal Column by Mechanical Breaker

Demolition of Internal Beam / Slab by Mechanical Breaker

Long Span Truss with Propping Remaining under at Mid-span

Demalition of Cantilever Structure by HRDR




1. GENERAL

1.1 Scope
i This Explanatary Handbook (hereafter referred to as the ‘EH') serves as a practical suggestion and interpretation of
the Code of Practice for Demalition of Buildings Year 2004 (hereafter referred to as the ‘Code’).

The materials presented contain background Information and considerations taken into account during the
preparation of the Code, The EH aims to provide quidance on the practices used for the planning and implementation
of demaolition works.

.| Users should exercise their professional judgment in the application and use of the Code and EH, based on engineering
approach.

1.2 Definitions
a Please refer to the Code.

2. PLANNING

2.1 Building Appraisal and Demaolition Plan
Unauthorized Building Works ("UBW’} are generally constructed without the engagement of the Authorized
Ferson{AP)/Registered Structural Engineer(RSE) and the approval of the Bulldings Department. The presence of
UBW should therefore be identified in the building survey for further assessment of their structural= integrity and
method of removal.

2.1.1  Building Survey
{4}  Record Drawings
If record drawings are not available, an on-site survey and, if necessary, material testing shouid be
conducted, A structural appraisal and check should be carried out to assess the structural adequacy
for the method of demolition. For pre-stressed concrete work (either post-tensioning or pre-
tensioning), a site investigation of the tendon details may be required to identify and confirm the
strength of the structure, Drainage records should also be included If available,

(B Survey ltems
The survey should include a check list for items {1} to (13) as described in the Code, and other items
the AP / RSE may consider necessary.
(3) A log record identifying areas inaccessible for inspection should be made.

{51 The presence of chimneys or illegal structures, if any, should be recorded.

(C)  Hazardous Materials
{2} In particular for industrial buildings, the study of the business nature of the eccupants in
the various building units could give an indication of the possible presence of hazardous
materials, such as halan or other chemical or toxic gas cylinders.

(3) Refer also to PHAP APP-10 ie. DIl Storage Installation-Building{0il Storage Installations)
Requlations.
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2.1.2  Structural Survey
(A} Record Drawings
The presence of UBW should be identified and recorded.

(B}  Survey Items
Apart fram the items described in the Code, the following should also be covered:
(12} The presence of chimneys with or without supporting frames, and external frames
supporting air conditioners or cooling towers in industrial and commercial buildings,

(13} The presence of UBW should be surveyed and checked for structural stability. A method
statement for removal of the illegal structure should be prepared and accompanied with
the submission.

(14} Special architectural features, if any.

Special Structures

(5] Chimneys with or without supporting frames, and external frames supporting air
conditioners or cooling towers, particularly in industrial and commercial buildings, should
be identified and included in the survey.
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F 2.1.3  Demolition Plan and Stability Report including Calculations
' A Demolition Plan
The Demaolition Plan should include the fallowing:
(1 A plan showing:
id) The distances from the building to be demolished to its adjacent bulldings, streets,
stroctures and significant street furniture.

Consider also:-

i. If building to be demolished is on boundary line abutting adjacent
buildings:- Check if adjacent buildings have their external walls
remaved illegally. The intrusion of neighbour's property into the site or
vice versa may involve commercial issues reguiring unexpected long
periods of negotiation.

ii. If building to be demolished is on or near boundary line but not abutting
adjacent buildings:- Check if the owners of adjacent buildings would permit
the trespass or projection of scaffolding / catch fans into their bullding lots
during the course of demalition .

{3) egal structures, chimneys with or without supporting frames, large air conditioner or
cooling tower supparting frames, sign boards, etc. should be |dentified and their structural
| condition assessed. A method statement of removal should be included.

{5) The number and capacity of mechanical plants should be specified. Having the brand name of
these mechanical plants along with a catalogue containing technical and physical information
| fram the manufacturer would be useful to the engineers.

The lifting of mechanical plants to the roof or tap level of a building can generally be carried out
by a mobile crane or derrick system, If a derrick system is used, it may require the strengthening
of the roof structure for the transfer of the forces generated by the demick system during the
haisting. The strengthening system, if proposed by the contractor, should be submitted to the
RSE for checking and approval befare putting inte operation, The system should be testad and
certified by a competent registered professional engineer.

Structural alterations are often required to facilitate the demolition, e.q. temporary structural
| strengthening to allow early removal of any cockloft, mezzanine or first-floor structure to permit
wehicular ingress and egress movement at ground floor fevel. A temporary transfer structural
| system to support the propping loads from the upper floers should be designed and incorporated
in the Demaolition Plan, if necessary. The design should also take into account of the maneuvering
of vehicles at the gantry.

The disposal route of concrete debris through elther [ift shaft or refuse chute should be planned
carefully when preparing the Demalition Flan. The location of the gantry should be determined
ta give the best routing for vehicular ingress and egress, In some cases due to unavoldable site
conditions, the hoarding gantries have to be located in front of walls that blocking the columns
or transformer room of a building, access to the site. Access to the site would then require the
planning and design of a transfer system immediately above the ganting for vehicular movement
as mentiened in the paragraph above.

The removal of part of a building structure at ground level in the above situtaticn would generally
be carried out at a very early stage after receipt of approval and consent of the Demalition Plan
from the Buildings Department. With careful planning, this allows for better site management for
the delivery of materials for temporary safety precautionary work and removal of debris off-site
before actual demolition starts,
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2.2 Utilities

2.2.1

2.2.2

1.2.3

Termination of Utilities

(El Drainage
The Building {Demalition Warks) Regulations, specifies that the |ast manhole shall be properly
plugged. For the disposal of wastewater, a separate means of discharge of surface and foyl
water should be arranged with the relevant license obtained fram the Environmental Protection
Department (EPDR). For a large open site or site with slopes and/or different levels, special attentions
should be paid to the provision of temparary site drainage system far disposal of waste water,

Effects of Demolition on Utilities
Please refar to the Code.

Common Utilities
Please refer to the Code.

Maintenance of Certain Utilities

The Building (Demalition Works) Regulations, specifies that lifts and escalators are to be demolished
in compliance with the requirements of the Electrical and Mechanical Services Department on removal of
lifts and escalators,

Lifts may be removed before or in conjunction with the demalition works.

Hazardous Material

2.3.1

Asbestos Containing Material (ACM)

Referring to the Factories & Industrial Undertakings (Asbestos) Regulation and Alr Pollution Control
Ordinance, ashestos consultant shall prepare and submit to the Environmental Protection Department a
proposal for removal of high-risk ACM, including precautionary measures, handling, storage, dispasal, etc,,
for agreement prior to asbestos removal works.

Accarding to the PHAP ADV-1 - Asbesto, the requirement of the further services of an asbestos consultant
may be exempted for some asbestos abatement works involving only low-risk and readily-identifiable, nan-
friahle ACM upon confirmation of each by the specialist consultant.

The AP should ensure that the Asbestos Investigation Report (AIR} and Asbestos Abatement Plan (AAF}
reports prepared and submitted by the asbestos consultant have been approved by the EPD before a
demolition contractor starts to carry out any safety precautionary works, including the removal of fixtures
in the building such as piping, air conditioning ducts, other fixtures, etc., that may disturb or affect the
removal of asbestos materials later. In some cases, the EPD may stop all activities of removal in a demolition
site for further investigation if the contents of the AIR and AAP submission do not meet EPD's requirements
for approval, It Is always a good practice to have the AIR and AAP reports submitted and approved by the
EPD prior to the commencement of demaolition works if the existence of ashestos in a building would very
[ikely ta be found.

For these buildings, the EPD may require the submission of the existing E & M drawings, which will be used
to identify the layout details of services and utilities to determine whether any asbestos materials may
have been used far insulation and fire-proafing purpeses, particularly in jainting, in the building's original
design.

Illegal structures and chimneys usually contain asbestos materials. Removal of the structures should not be
carried out until an AIR has been conducted and approved by the EPD.
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The existence of vinyl floor tiles with mastic adhesive in a building may have an asbestos content exceeding
1%. Although the removal of vinyl floor tiles with mastic is an EPD-exempted asbestos work item, it is
gaod practice to test the ashestos content of the existing floor tiles to ensure that the percentage of asbestos
content is at proper levels. When removing a large quantity of vinyl floor tiles, warkers should ensure the
tiles are not being broken into pleces, Breaking the tiles may emit and spread dust containing asbestos.
This is harmful to the health of waorkers who breathe in the dust, Proper protective gear should be warn by
workers to avoid breathing in harmful dust, Adequate water-spraying is also a means of reducing the spread
of dust generated during the removal process, Proper low or non-toxic selvents should be employed for the
de-bending of floor tiles and removal of mastic. Removed floor tiles should be bagged and treated properly
and disposed of as chemical waste.

2.3.2 5oil Contamination Material
Attention should be paid te material with seil contamination caused by the presence of il tanks or other
activities invalving the use of industrial oil.

Soil underneath factory buildings has a high probability of being contaminated.

Firstly, a Contamination Assessment Plan (CAP) including the criteria for identifying contamination hotspots,
syspected areas of potential contamination, investigation methods (e.g., trial pits, borehales, etc.), soil
and ground water sampling procedures and proposed testing parameters for laboratory analysis should be
submitted by specialist for EPD's review.

Subsequently, a Contamination Assessment Report with Remediation Action Plan (CAR & RAP) including the
location of contaminated soil, method statement for treatment of organic and/or heavy metal contaminated
sail, laboratory testing requirements of soil sample for confirmatory test, etc. shall be submitted to EPD for
approval prior to the implementation of remedial warks.

The whole process from submission of CAP to approval of CAR & RAP by EPD may take as long as six to nine
months. This should be allowed for in the programme and planning of the entire demaolition works,

In most cases, remedial action takes place after the completion of demolition of all super-structureas,

2.3.3 Radioactive Contamination Material
A specialist contractor should be appointed to remove radisactive installations/equipment such as smake
detectors designed at early years. These products were generally registered with the Radiation Board under
the Radioactive Substance License and must be disposed of In accordance with the requirements of the
Health Department.

Dealing with radivactive smoke detectors should be the responsibility of the licensee, who normally is the
owner or management of a building. A specialist contractor should be assigned to remave and dispose these
items.

2.3.4 0il Contaminated Material
| Far the demalition of ail tanks, the Inside surface of the oil tank would generally have te be cleaned with
chemicals to remove residual oil. A license for the dumping of contaminated waste is required for the
disposal of the demelished tank il it contains traces of oil.

Demolished concrete structures such as ground slab, tank base, and oil collection manhale, etc. should be
treated and handled as chemical waste,
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3. PRECAUTIONARY MEASURES

3.1 General
Please refer ta the Code,

3.2 Hoarding and Covered Walkway

3.2.1

Requirements for Hoarding, Covered Walkway and Catch Platform

In case of open area {e.q. feothall court, etc,) adjacent to the site, designer should pay special attention to
provide proper hoarding and covered walkway for the protection of the public. Consideration of temporarily
closing the apen area may be required if high risk activities are anticipated. Such closure may be required
for the period of hoarding construction, demalition of some critical structures at the facade of the building
ta be demolished, ar thraughaut the entire process of demolition operatian.

In general, hoarding for demolition work should be closed-board type to prevent the spreading of dust,
Consideration should be glven to the gap between the upper and lower deck. Single-layer bamboo
scaffolding with tarpaulin sheet and heavy duty net or a layer of corrugated sheet may be installed to
separale the building to be demaolished from outside.

{A) to (E) Please refer to the Code.

However, special consideration should be given to the following conditions.
{a} When the building to be demolished is not abutting or near the boundary line and the buildings of
the adjacent sites are also not abutting or near the boundary lines:-
i Hoarding between two building lots where a fence wall from each lot is present.
i) Hoarding between two building lots where only a fence wall is present;
a. a commaon fence wall belonging to bath sites, or
b. a fence wall belonging to the demaolition site, ar
C a fence wall belonging to the adjacent site.

Pre-war or post-war buildings

i) With cantilevered balcony built over pavement and edge of balcony alongside curb line of
pavement,

i} With balcony built over pavement plus columns supporting balcony and built along curb
line of pavement.

Consideration should be given to the method of demolishing the columns at ground level and

structures above the covered walkway.

Narrow pavement where the provision of a covered walkway Is not possible.

In this case, part of the covered walkway may have to be constructed over the carriageway.
However, In some cases, the carriageway may be so narrow that the construction of part of the
hoarding on the carriageway would not be permitted by the Highways Department under such

circumstance. Therefore, the catch platform may have to be erected at a higher level as a cantilever
with a protective enclosure layer as vertical fence boarding / cladding underneath it.




3.2.3

3.2.4

Dimensions
Please also see PHAP APP-23 for reference.

Performing a Temporary Traffic Impact Assessment (TTIA) Is suggested if reduction of the width for covered
walkway is required; implement a Temporary Traffic Management System (TTMS) if necessary.

Table 3.1 - Width of Covered Walkway

Although exemption may be considered if the pavement is of insufficient width, due consideration should
be given to the fact that the clear width of a walkway should provide adequate passage for pedestrians,
bearing in mind that the required minimum reference width is 1.5m. In some cases, permission may be
granted to extend the hoarding anta the carriageway based on the TTIA,

In extreme cases where the minimum width of a passage cannot be provided, diverting pedestrians to the
opposite side of the road may be implemented in the TTMS,

Design Criteria
Design criteria are also stipulated in PHAP APP-21. Design examples of covered walkway, catch platform and
gantry are given in Appendix B of PNAP APP-21.

A wind load of 0.67kPa (i.e., 37% of the design wind pressure of 1.82kPa, as given in the Code of Practice on
Wind Effects in Hong Kong 2004) can be adopted for checking the stability of tempaorary structures.

For a covered walkway with a clear width of 1.5m or [ess, in order to satisfy the safety factar governing
overturning under the requirements of the current Code of Practice on Wind Effects in Heng Kang, the dead
weight of the hoarding would have to be increased to achieve the balance requirement ar the hoarding
would have to be tied back to the bullding structure, One method that has been commaonly used is to place
concrete blocks or steel plates on top of the lower deck of the hearding. This, however, is not recommended.
The Factor of Safety (FOS) of the hoarding against overturning with the raised centre of gravity of the load
pattern is much redieced when taking into account the side sway of the hoarding due to any horizontal
impact load generated. It would be more effective if the hoarding is tied back to the structure of the
building, The hoarding may then be modified to suit site conditions when the demaolition work has reached
the mezzanine or first-floor level,

Unless unavoidable, breaking up the existing pavement to construct a hoarding footing below pavement
level is not recommended. It is likely that there are considerable utility services underneath the pavement.
The diversion of any one type of utility would take substantial time, not to mention the regquired co-
ordination with each utility company and related government departments. Applying for an excavation
permit is also time consuming.

For scaffolding facing a street or back lane and sitting on top of a covered walkway, the engineer must take
inte account the estimated loading of the scaffolding that would be transferred to and supported by the
covered walkway. Consideration should be given to constructing additional catch fans within and between
the scaffolding and the face of the building to collect any debris that may fall onte the deck of the covered
walkway. The noise generated from falling debris anto a steel deck may cause a nuisance and is hazardous
to pedestrians walking under a covered walkway.

Proper Use of Covered Walkway
Consider providing waterproofing over the deck, particularly in busy areas with high volumes of pedestrian
flow.




3.2.5 Construction
In some cases, provision of waterproofing for the roof deck of covered walkway may be required.

3.2.6 Lighting
Lighting in public area at a height less than 2.21m should be of 170 velts.

The lighting standard for covered walkway is also stipulated in PNAP APP-23,

feferring to the Code of Practice for the Electricity {Wiring) Requlations, lighting operating at 110 volts may
be obtained by the use of an isolating transformer having the centre tap of the secondary winding earthed
such that the normal voltage of circuit to earth does not exceed 55 volts.

3.3 Scaffoldings and Screen Covers

3.3.1 Scaffoldings

(A)

Scaffolding Construction and Wark Platform Requirements

For building in excess of 15m, it is recommended to include the supporting system of the scaffolding
in the Demalition Plan submission, indicating details including spacing of anchor / tie and brackets,
eic.

Bambae Scaffold
Labour Department has issued a Code of Practice for Bamboe Scaffolding Safety. The Buildings
Department has also issued a publication known as the Guidelines on the Design and Construction

of Scaffolds. For safety issue, the Labour Department’s Code of Practice should be referred to. For the
Design and Construction of Scaffolds, the Bulldings Department's Guidelines should be followed.

Figure 1 {extracted as LD-Figure 1 below) of the Code of Practice for Bamboo Scaffolding Safety
issued by the Labour Department shows a typical arrangement of a double-row scaffold with
recammended erection standards for scaffolding in the construction Industry. This fiqure provides
4 safe approach to bamboo scaffolding from safety point of view. However, the Guidelines on the
Destgn and Construction of Scaffolds issued by the Buildings Department stipulates the detailed
structural design and requirements of each structural element of the scaffelding,

Far demolition works, an alternative suggestion of arrangement of the bambaoo standards generally
adopted is shown in EH-LD-Figure 1.
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Extract from
Cadde of Practice far Bamboo Scafiolding Safety

Standard Building
lwith effective
diomeler equal
lo or grealer T |
than 75mm) PR , |
ledger ! | = less than or equal o 1.2m
{with effective . |
diameter equal : i ...
fo or grealer | _ '
Inan 40mm] ' : : _ ' W
2 W e Height of each boarded
; : litt should be belween
] ' i
I!. | :'I . \
fr"~ : ..-'Lif‘. | | \'\\
J."'r‘ :‘,'_"i‘.-' | \\

ledger on the first if - Lless than  less than or  Tonsom
with ellective  orequalic egqualio 1.3m  (effective diameler equal
diameter equal o or 0.75m lo or greater than 40mm]

greater than 7 Smm

MNote:
For oll siandards and the ledgers on the first it of the scoffold, the woll thickness of

these bomboo members should nat be less thon 1 Omm.

LD-Figure 1
Doable-rew Bamboo Scaffeld with Recommended Erection Standasds {not ta scale}
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Extract from
Code of Praciice for Bamboo Scaffolding Safery

Siondard
|with effective
diameler equal

o or gren’r&r H‘"x
than 7 5mm| ~

ledger / Standard i ! ) I less than ar equal 18 1.2m
(with effective i

diomeler equal

lo or grealer

than 40mm|

Height of each boarded
lift should be belween
1.9m o 2m

i | ;
| i ="
P 4

7 4
e —

ledger on the first i~ less than Less than or  Transom

wilh elfeclive crequalla  equalie 1.3m  |effective diameler equal
diometer equal loor 0.7 5m Io or greater than 40mm)|
greater than 7 Smm

Mote:
For oll siandards and the ledgess on the firgl lifi of the scofiold, the wall thickness of
these bomboc members should nat be less thon 10mm.

EH-LD-Figure T
General Practice of & Double-row Bambaa with Arrangement of Standards in Demolition Works




Clause 4 5.3.2(n) of the Code of Practice for Bamboo Scaffolding Safety issued by the Labour Department is
repeated as follows:

3.3.2 Screen Covers
The Code specifies that two layers of protective screen, tarpaulin sheet and nylon net, shall be placed over
the scaffolds to completely enclose the building structure.

Requirements

Please refer to the Cade.

(A}

(B)

*For a scaffoid greater than 15m in height, it showld be designed and appraved by professional
engineer.”

The last paragraph of Section 2.1 for Double-layered Bamboo Scaffolds of the Guidelines on the
Design and Construction of Scaffolds issued by the Buildings Department (s also repeated as follows:

“For o scaffold greater than 15m in height, it should be designed by a design engineer. Diagram 4
shows far the design engineers’ reference the layout of o 19m high double-layered bomboo scaffold
with a post spacing of 3m."

The above, however, should not be interpreted to mean that for a building 40m high, for example,
scaffold can be split into three separate sections of less than 15m each so that design by a
professional engineer is not required.

The Buildings Department’s Guideline alse permit deviation from the prescribed details subject to
professional engineer's justification with a performance-based design approach.

The Technical Report No.23, Design of Bamboo Scaffolds by the Hong Kong Polytechnic University
may also be used as a reference.

When designing the fixing bracket and wall ties for the scaffold, attention should also be paid to
the requirements described in the Guidelines on the Design and Construction of Scaffolds,

Details of anchor balts for steel wire and wall tie should be clearly specified on the demolition plan.
The anchor balts shewn in Figure 3.3 of the Code is an indicative intent of purpose. For shear wall-
type perimeter wall thickness of say 500mm, the details shown in Figure 3.3 should be adjusted
to reflect the actual site conditions. However the use of a U fixing bolt drilled through the wall as
the fixing eye for the wall-tying wire should be used when situation warrants. EH-Figure 3.3-1 and
3.1-2 show some alternative suggested details of bamboo catchfans.

{C}

(o

Ties
Please refer to the Code.

Please refer to the Code. An amendment to the Code of Practice for Metal Scaffolding
safely will be issued in the near future,

Dismantling

In practice, temparary guy ropes are used ta replace the wall ties in the portion of structure
under demolition, followed by removal of tarpaulin sheets and scaffald. This is particularly
the case where the fagade has heavy cladding panels.
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Hets

Table 3.3 of the Code stipulates that minimum requirements for polyethylene net shall be of Tmm
string diameter 16plys and 20mm mesh grid opening. Such requirements may not be applicable for
heavy duty net, PNAP APP-102 = Superstructure Works Measures for Public Safety mentions that
heavy duty nylon net should have thread diameter not less than 3.5mm and a maximum centre to
centre spacing of S0mm.

As a good practice, an additional layer of heavy duty nylon net, say, of minimum 3.5mm diameter
with mesh grid opening 50mm may be provided at the inner face of the scaffold,

Tarpaulin

The Code specified that fire retardant tarpaulin should be used in demolition warks, The risk of fire
hazard in a demolition site Is extremely high both during the preparation of safety measure and
the demalition period with the frequent use of oxygen and acetylene hot work cutting for remaval
of metal warks including scrap steel reinforcing bars.

Fire retarding tarpaulin is approximately two times the weight of ordinary tarpaulin sheets, Fire
retarding tarpaulin sheet for construction industry are generally not readily available in the market.
Allow ample time for erdering if required.

When designing the scaffold supporting system, the weight of the heavy duty nets, fire retardant
tarpaulin, and possibly concrete debris accumulated on the catch fans should be considered. The
use of heavy duty nets and fire retardant tarpaulin sheets should be specified on the demolition
plan with description of requirements,

The Code specifies that fire retardant characteristic of the tarpaulin shall meet either one of the
following requirements:
(1 Class B material as specified in British Standard 5867; may be tested on site in
accordance with the recommendation of British Standard 5852

This standard was issued many years ago and intended for the testing of indoor
domestic fabrics for curtains and drapes. This is generally used indoar for domestic
purpose in small quantities and thus has a different degree of safety requirement,

Flame retardant test for certain items, light weight ¢loths methods, provided by
the Fire Retardant Regulations for Protective Canvas for construction, Japan
Ministerial Ordinance of the Ministry of Home Affair; or

[3) Any equivalent standard criteria or testing.

When specifying the standard of test to be carried out, care should be taken to assess the approprlate
test to be chosen because the standard issued and required from different countries varies. Other
countries or places such as PRC, USA, Canada, Australia and Europe also have standards on tarpaulin
sheets.
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3.4 Catchfan

3.4.1 Requirements
The Code states that catchfans shall be used only as precautionary measures and shall not be used as
temporary support for any anticipated loads. In the industry, generally additional temporary timber catch
fans are provided inside the bamboo scaffolding and the gap between the scaffolding and building face to
collect and safe guard of falling debris generated during the cutting of slots through the external walls and
trimming at the bottom of the columns far felling.

3.4.2 Bamboo Catchfan
(A Framing
When the bambaoo cannat be extended inte the building in the case where there is no window or
wall epening, additional means of supporting the catchfan should be included and shown in the
demolition plan. EH-Figure 3.3-2 shows some alternative suggested detalls,

{B)  Decking
Please refer ta the Code,

3.4.3 Steel Catchfan
Consideration shauld be given to prevent falling objects when openings are to be punched or cored through
the external wall, particularly abutting the boundary line, for the installation of the cantilever steel
sections. Bamboo scaffolding may need to be erected as a temporary protection measure for the erection
af the steel platform,

13
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3.5 Temporary Supports

3.5.1

General
(A)

Requirements

Demolition work by hand-held breakers may not require propping of the roof floor if the fleor is
structurally sound and not supporting any leading mare than its designed lead, This would be the
situation where there Is no bullding structure above the roof floor, and 2t the time of demalition,
the debris would fall directly onta the floor below.

The dead weight of a roof floor is, in general, heavier than a typical floor due to the waterproofing
and heat- insulation layers on top of the structural slab. When designing the propping system for
the ather lower floors, give consideration to the excess debris loading created by the roof floor
demaolition. Please also refer to notes in clause 3.10.4 below. However, this may not be the case
for industrial bulldings, which usually have high live loads on typical floor slabs {e.g., warehouse,
cantainer terminal building, etc.).

If a structure Is capable of resisting the residue debris loading from the floor above during
demalition, props may nat be required for the manual method of demolition. However, props may
be required along the perimeter of the bullding to take up and resist the impact load caused by the
falling impact of the perimeter wall panel during its demolition.

For demolition work by mechanical plants, the possible accemulated debris loading from the
demalition of the floor above should be considered in the design calculations of the propping
system. Apart from the bulk volume of concrete debris formed from beams and slabs, including
screeding, the amount of debris generated from columns, external walls and partition walls, either
in brick or concrete with plaster finishes, should be considered. In some cases, the bulk volume of
debris could accumulate to 600mm high or more with voids between the demolished debris.

Ta work out the allowable height of the debris far the design, a reduction factor of 0.7 may be used
for the bulk density of the debris to allow for a 30% void, However, debris should be removed as
frequently and as soon as possible to aveid overloading the floor. When working out the propping
system with the designed accumulated debris load, the superimposed load due to the mechanical
plant sitting on the debris should also be considered. This would occur when the mechanical plant
descends to the floor below after completing demofition of the majority floor area. For a large Moor
area where more than ene mechanical plant is used, a smaller-sized mechanical plant could operate
in conjunction with other bigger machines. The smaller mechanical plant could first descend to the
floor belaw and clear away the debris to make room for the bigger machine to descend and without
sitting on top of the debris. In this case, the calculated load of the debris and the smaller-sized
meachanical plant may be considered in the design of the propping system. However, in addition to
the specifications stated in the drawings, on-site supervision is necessary to ensure that the design
assumptions are adhered to.

The Code states that "Temporary supports shall not be removed until its supparting loads are
completely removed.”

The meaning of “its supporting load” in the above clause should not be misinterpreted. The
propping system is deslgned to support extra loading generated from demolition activities, such
as load from the demolished debris or the operation of the mechanical plant sitting on the floar,
Where there is no extra loading imposed an the floor panels to be demolished (area where there
i5 no excess debris on top or the access of mechanical plants), the props under the floar panels
to be demalished should be removed so that the floor can be demolished in a proper manner,




-JFEROF PRACTICE FOR DEMOLITION OF BUILDINGS YEAR 2004

fi= ] ] il

The praps are meant to support excess loading generated by the activity of demolition and not
meant to sepport the beam and slab structural elements themselves li.e., beams or slabs during
the process of demolition if they were not overloaded and where they are self-supparting as part of
the structural system). The props immediately under the structure elements would be damaged and
could not be re-used if they were not removed locally during the process of demolition. There are,
however, certain situations, such as the demolition of a large span beam, in which part of the beam
would need to be supported by propping during the time of its demalition. In such cases, the props
would be arranged in locations under the beam so that sections of the beam can be demolished
in a way that also minimizes damage to the props underneath, The use of a mechanical hydraulic
crusher for demolishing a large span beam by its biting and crushing actions would reduce the
possible impact load Induced to the beam compared to the use of a mechanical hydraulic breaker.

(B} Cantilevered Structuras

This refers to all the structural elements supported by cantilever elements such as beam and / or
slab.

Anchorage or holding down load of the cantilevered structure:

This refers ta the support of the cantilever elements which could be in the form of an anchorage
such as column and/or beam, or other holding down loads, which could be in a form contributing
to form part or all of the supporting system for the cantilever element.

The Code requires special attention to be given to the demolition of external cantilevered
structures facing public streets, which have a height mare than 4m above ground and offset from
the site boundary at a distance less than one half of the height of the building to be demolished
because such demalition may affect the safety of the public. In demolishing these external
cantilevered structures, the avea under them shall be protected by temporary platforms designed to
resist both the anticipated demolition and construction loading, unless the cantilevered structures
are demolished by cut-and-lift or other similar technigues.

Cantilevered structures may be in the form as described in the following paragraph. The AP and RSE
should, however, distinguish between external cantilevered structures facing public streets and
ather types of cantilevered structures.

= Cantllevered 5labs
When preparing the Demolition Plan design, the engineer should distinguish between a
cantilevered slab and a slab spanning between cantilevered beams, or perimeter beams
which are supported by the cantilevered beams.

a. A slab projecting from the face of the building, designed as a canopy over
public pavement at the mezzanine or first-floor level of a building, wsually
has a span in the 1.0m to 2.0m range. The canopy is generally accessible for
maintenance and cleaning purposes anly, The edge of the cantilever generally
only has an upstand curb.
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A slab projecting from the face of the building, designed as a corridar for public
circulation, wsually has a span in the 1.2m to 1.8m range. The edge of the
cantilever generally has an upstand parapet wall. This design is generally found
in early public howsing buildings or early post-war buildings.

Cantilevered Beams

Cantilevered beams are commaon aleng the perimeter In most buildings. The edge of a
building is generally designed and constructed with curtain wall/fascia, window with
parapet or external wall, This arrangement is also found in post-war domestic buildings
built with peripheral, large open balconies projecting over public pavements and later
cavered up with an external wall as an UBW.

The span of cantilevered beams may vary from 1.5m to 4.0m.

a. Flat slab structures with end bay designed as cantilevers,

For the demaolitien of external cantilevered structures facing public streets,
careful attention must be given to assess the possible impact load arising from
the demolition process to lower floors, particularly for floor-to-floor heights in
excess of 4m, The perimeter wall must be demolished first with all debris being
cleared away befare any demolition of the cantilevered structure can proceed.
The impact load on the floor due to the demolition of external wall on the floor
must not be overlooked, For external wall of excessive height, it may be more
appropriate to demolish the wall in two or more |ifts. In such a case, pravision
of staging scaffelding may be required in the front, on the same floor where the
external wall is to be demaolished.

The stability of the platform erected under cantilevered structures and the loading
imposed onto the floors below must be included in the demaolition design,

Catch Platform

A design justification should be provided if the catch platform provided on top of the covered
walkway is to also serve as the temporary platform to support the debris created by the demolition
of the cantilevered structural elements. It should be noted that the Code is very specific In stating
that catchfans shall be used anly as precautionary measures; therefore the design justification
should show that the demolition work has now progressed to a stage in which the hazards which
require these precautionary measures, and the debris foad, will not co-exist, For the comfort of
peaple using the covered walkway, measures should also be taken to reduce the noise of concrete
dehbris.

Adjacent Building
Flease refar to the Code.

In complete Demaolition Projects
Please refer to the Code.
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Materials and Types
(A} Materials
Please refer to the Code,

(B} Pre-manufactured System
The supervising engineer should ensure that the pre-manufactured components being used are
capable of sustaining the design capacity.

Verifying that pre-manufactured components are in compliance with the manufacturer's
specifications by «carrying out laboratory testing to determine their ultimate capacity is
recommended. Please also refer to notes an factor of safety of props in clause 3.5.5 below.

(Q Existing Structure
Please refer to the Code.

{m Used Timber
Please refer to the Code.

{E) Used Structural Stesl
Please refer to the Code,

Loads
{A) Gravity Loads
Please refer to the Code.

(B) Lateral Loads
With engineering justification, existing or remaining structures may be considered able
te contribute to withstanding the lateral loads stipulated in sub-clause 3.5.1 and 3.5.2
The engineer should specify and check the minimum number of bays 1o remain at the time
befare the forming of an access ramp for the descent of the mechanical plant to lower floors.
The remaining structure, in conjunction with the propping system, should be checked and
capable of withstanding the lateral load gensrated during the movement of the mechanical
plants. In such a case, the remaining structure should only be demalished by the mechanical
plants after they have descended to the lower floar. Refer also to notes for clause 3.5.5 below,

(C) Design-Consideration for Temporary Support
Flease refer to the Code.

Structural Analysis and Design

Depending on the structural condition of the building to be demolished, it is suggested that the engineers
may, at their discretion, allow an increase of 25% of the structural capacity of the structural elements under
temporary loading conditions.

Temporary Propping System

For the case of buildings less than eight storeys high and in poor andfor dilapidated condition, with
uncertain structural perfarmance and response to the demolition method adopted, providing full propping
fram top floor to ground floar is recommended.

However, this may be based on engineering judgment and checking. Some buildings, such as factories or
warehouses, may have been designed for heavy live loads. In this case, the number of storeys required to be
propped during demelition may be fewer than eight storeys.
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The propping arrangement as shown in Table 3.4 of the Code is for reference purposes. Structural justification
should be provided for the propping where required.

There are various propping systems being used for demolition. These systems are very similar to false work
systems used in building construction. The most common systems used are adjustable telescopic steel props,
individual tower frames braced in groups and scaffolding tubes and fitting systems with bracings.

The capacity of a prap would be subject to the arrangement of the bracing and its effective length, plus the
condition of the prop, Carrying out a loading test of the propping system to check and justify its specified
capacity is recommended. Please refer 1o B55975 — Code of Practice for Falsework.

For a propping system supporting a floor with a high flear-to-floer height, such as the hallway of a shapping
mall or theatre, one could refer to Section 6.4.4 of B55975 — Code of Practice for Falsework for details
on lateral stability and bracing of a propping system. One could also refer to Section 6.6 of B55975 —
Code of Practice for Falsewark , which discusses the design considerations of using a propping system with
independent towers in groups or using scaffolding tubes and fittings.

Props used in the market are generally of the following types:

1. Adjustable telescopic steel props
These are generally used for floor heights of less than 3.3m. For higher floar heights, the efficiency
of the prop strength is much reduced due to the increased slenderness. Due to the height limitation
of adjustable telescopic steel props, bracing to the steel props should be simple for the purposes of
the application. This type of prop is generally placed at 1.2m centre-to-centre. There is often over-
provision of bracing in both the X and Y directions horizontally, plus vertical cross bracing to the
top and bottom of every single prop diagonally. It is actually impartant ta check that the props are
being properly tightened and fixed during their erection and throughout the period of demolition.
The over-provision of bracing makes erection and dismantling of the props impractical.

Steel bracings, either in the form of a tube or an angle, are generally provided in the horizontal
¥ and Y directions at mid-height, ar the weaker section of the prop. The weaker section of the
adjustable telescopic steel prop generally occurs where the top and bottam tube sections connect
near the pin. When properly performed, bracing stabilizes the prop from buckling and thus increases
the load bearing capacity of the prop. When steel tube (generally 48mm in diameter, 2mm thick)
is used for bracing, a clamping device is used to lock the tube against the prop. When steel angle
(generally 30 x 30mm, 2.5 to 3 mm thick) is used, the connection is achieved by welding the angle
to the surface of the tube.

Providing only vertical diagonal bracings te the top and bottom of the two props next to each
other would fix the positions of the props at the top and bottem enly. This method of bracing is not
effective when considering individual props under loading. For best effectiveness, the mid-height
of the length of a prop should be the point for bracing. However, vertical cross-bracing may be
provided to a group of props, say 4 to & within a typical structural bay between calumn grids. This
arrangement is recommended for perimeter bays where an external wall is to be demalished. The
impact from the falling down of a wall during demalition generally causes a momentary vibration
to the structure and propping system underneath.

Vertical diagonal bracing provided for a full bay would minimize the disturbance of the propping
system of adjacent bays when the props of a particular bay are being remaved immediately befare
the demolition of that bay. Vertical diagonal bracing may also be required in those cases where
at the time immediately before the descent of the mechanical excavators to a lower floor, the
remaining part of the structure of the building and the propping system are meant to be integrated




o0 E"IF PRACTICE FOR DEMOLITION OF BUILDINGS YEAR 2004
| & " - H

and acting togather to resist the minimum lateral load (3% of vertical lead) plus the traction load
of the mechanical excavators. Refer also to related notes for clause 3.5.3 above and 3.5.5 below,

Reference should be made to:

«  B55975 — Code of Practice for Falsework

«  BSEN 1065 - Adjustable Telescopic Steel Props — Product Specifications, Design and Assessment
by Calculations and Tests

«  Section 3.9.6 of B55975 = Code of Practice far Falsework is repeated here as follows:-

“Steel props should comply with the requirements of BS 4074 - Specification for Steel Trench Struts
{now replaced by BS EN 1065 — Adjustable Telescopic Steel Props — Product Specifications, Design and
Assessment by Calculations and Tests), In which the construction and sizes of adjustable steel props
are specified. A prop comprises telescopic tubular section with top and battom plates 150mm (100 mm
in BS EN 1065). The transfer of load between the two parts s by an adjustable collar and g pin. The pin
is of high tensile steel, and should anly be replaced with one of the appropriate type.”
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An extract from BS EN 1065 appears as Table 2 below listing the nominal characteristic strength for
class A, B, C, D and E props at various lengths of extension, without any bracing.

4 Classification - (extracted from Page 8 of EN 1065:1998)
An adjustable telescopic steel prap shall be classified according fo its naminal characteristic strength
Ry.k and its maoximum length / max given in Table 2 below.

For classes A, 8 and € props the nominal characteristic strength given i Table 2 shall apply ta the
maximum extension length. For closses D and F props the nominal characteristic strength given in
Table 2 shall apply ta il passible extension lengths.

Table 2 - -‘.‘Iassr'ﬁmtin S
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BS EN 1065 Section % recommends a method for verifying the actual characteristic strength of a
prop by calculation or by tests at the manufacturer’s discretion. The method is reprinted below,

BS5 EN 1085 Table § — Verification steps

11| Actual characteristicstrength | Determined| by :almlatlnn i acoondance with 2 !
g B Determined by testing in accordance with 9.3
21 Pinand its sepport | Pin: Strength | Prop conforms to 7.3.5 Determine the shear
resistance by caloulation in
accordance with 9.4.2
| 22 Prog does not conform to 7.3.5 Test in accordance with 103
23 bnmer tishe: Determine by calculation in accordance with 9.4.2
Pin bearing
| apiy
| 3l Unintentional disengagement | Test according to 10.4

The verification of BS EN 1065 is based on the condition of a single prop without any bracing,
In demalition works, bracings are generally provided for tubular props in the X and Y directions
horizontally within the mid-section partion, to achieve a reduced effective length and provide an
integrated system of group of props.

Tubular props braced may be formed in groups of 4, 9, 16, 25, 36, 4% or more. When providing
horizontal bracings to the props in groups, give consideration to access during the period of erection
and demolition. |deally, a group of preps should be provided to a full bay betwesn column grids or
beam grid in a way such that as demolition proceeds, the props under the area to be demolished
can be removed without disturbing the other structural bays where an excavator might be sitting
on the floor carrying out demaolition work.

Annex € of B55975 desceibes the initial testing, guality control and inspection of falsework
equipment. It is reprinted below:

Annex

Initial testing, quality control and inspection of folsework equipment

1 Introduction
Many falsework equipments in use are of a proprietary design that has been purchased or
hired. Detailed information, such as that provided by the supplier, is of greal importance in
inspecting such equipment if the inspection is to be carrled out by those nat fully experienced
in its pse,

(.2 fests on falsework eguipment

Very often, technical information relating to the performance of such materiol has been
compiled from tests carried out during the development of the equipment. It is desirable that
test procedures far similar systems or components should be standardized in such a way o to
make the criticel properties comparable. Work has commenced on the production of suitable
test procedures (BS 5507-1 - Methods of Test for Falsework Equipment. Floor Centres) for
certain items of equipment and where they exist should be used by suppliers in compiling
the necessary design data. If no standard test procedure exists the following paints should be
considered when establishing o test method.
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a) The test should, as near as is practicable, simulate the conditfons and manier i
which the equipment is vsed on site.

b} Test methods and conditions should be easily repeatable and should be as simple
as possible,

¢} Testing should be carried out or supervised by an independent tesl house using

suitable test machinery and recording eguipment.
d) The test report showld show:
1 descriptions of components to be fested with drawings of items and
relevant dimensions;
2 the arrangement of an ftem or system to be tested, with details of test
rig, leading paints, ete.;
3) a description of the test method or reference fo a standard Test proceduire;

4] tabulation of test results, with rest measurements;

5) a summary of the rest and conclusions;

&) tensile or compression test results of samples cut from the tested items
tagether with the strepgth range of the material from which the tested
ftems will be made.

3 Frototype and initlal testing
Where the strength of @ manufactured companent cannof be ascertained by applying design
eriteria recommended in this Code, testing should be carried out af the protatype stage of
development in order to obtain results, including ultimate behavior, on which design data for
the component or system can be based.

Because of the variability in the sizes and forms of falsework equipment, BS 5507 does
nat attempt to provide any data on test procedures. The reader should refer to recognized
methods of test and assessment for further information when the testing of equipment i
reguired, including the BS5507 series of standards.

4 Quality control of manufacture
Good quality control and inspection during manufacture should generally make further
destructive testing vnnecessary, although it may be advisable to carry out check fests af
further intervals,

Where necessary, test certificates should be obtained ta ensure the raw material supplied for
manufacture is in accordance with requirements. Where any doubt may exist, sampling and
testing of materiol supplies should be undertaken.

For the demolition of a floor by a mechanical hydraulic breaker/crusher, give consideration to the
design of the propping system for lateral stability as a whole when acting tegether with the floor
structural system. Please refer also to related notes for lateral loads in clauses 3.5.3 and 3.5.5.1
above. The worst case would be a single or double bay of column grids being left after most parts
of a floor have been completely demolished and the breaker/crusher is ready to descend to a lower
floor, If the floor structural system is not strong enough to resist the minimum of 3% of the total
vertical loads, or a minimum of 1.5kN per metre length of the supparted structure, whichever
Is greater, the propping system, together with the existing structure, should be checked as an
integrated system ta resist the lateral load. In some cases, diagonal bracing, together with fixing af
the propping system to the columns, may be considered as a whale for these particular bays. If the
leftover system were not strong enough to take up the lateral force, the number of bays to be eft
intact before the descending of the machine to a lower flear may have to be increased te achieve
the requirements. Alternatively, the propping system could be integrated with the structural
flaor system by the provision of end fixity of the horizontal bracings to the vertical surface of the
columns by fixing plates and bolts, Diagonal bracing may alse be provided to increase the overall
stability of the propping system together with the building structure to achleve the overall 3%
stability resistance requirement,
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If acting only as a bracing to the prop, 1.0% of the prop capacity may be adopted as the strength
far fixing by tack-welding of steel angles or couplers for steel tubes fo the prop.

Providing bracing (may be in the form of vertical diagonal directions) in addition to the horizontal
hracings along the perimeter bay of props of the building where external walls are ta be demaolished
is recommended, This would strengthen the integrity of the propping system to resist the impact
force caused by the falling of the wall panel onto the floor at the moment of wall demalition. The
props underneath the floor should be checked for damage after each wall has been demolished.
Re-prop if the props have loosened or replace with new props if they have been damaged.

2. Tubular Module Frame System with Adjustable Base Jacks.

The following European Standards may also be referred to:

EN12810-1 (2003) Fagade scaffolds made of prefabricated components -
Part 1: Product specifications

EN12810-2 (2003) Facade scalfolds made of prefabricated companents -
Part 2: Particular methods of structural design

EN12811-1 (2003 Temporary works equipment - Part 1; Scaffolds - performance
requirements and general design

EN12811-2 (2004} Temporary works equipment - Part 2: Information on materials
EN12811-3 (2002} Temporary works equipment - Part 3: Load testing
BS 5975: 199 Code of Practice for Falsework

BS EN12812 (2004) Falsework - Performance requirements and general design
(BS 5975: 1996 exists in parallel with this standard and provides
recommendations on the design of falsework using permissible stress
methods and on procedures for the successful management of work an
site, including the appointment of a falsewark coordinator)

Bracings are generally provided in horizontal X and ¥ directions at medular nodal jeints. The
height of the frame system can be formed by a combination of medules of various increments. The
horizontal spacing between the vertical props is formed by tubular bracings In modules of various-
lengthed increments, attached to the nodal joints te form a frame system.

In some systems, apart from horizontal bracings, diagonal bracings are also provided to the nodal
paints to increase their stability stiffness far higher floar helghts.

There are various Tubular Module Frame Systems in the market, with manufacturers from UK, Europe,
lapan, Korea, USA, etc. Systems are also produced in PRC, generally as imitations or modifications
of the systems fram overseas,

Tubular Module Frame Systems are more suitable for use for floor-to-ceiling heights exceeding
3.5m.

The top and bottom of the frames formed are also mounted with adjustable screwing shoes to make
up the required height of the frame.

The conditions mentioned in paragraph ‘1" above are also applicable to the Tubular Module Frame
System,
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3, Scaffold Frame System with 121%mm {4'- 0°) Grid Generally
Please refer also to the European Standard as mentioned in paragraph ‘2’ above.

The scaffold frame system is formed by the connection of two-leqged single-plane frames connected
ta each other by vertical cross-bracings at pre-fixed nodal points. The frames are manufactured in
various height modules to suit various height requirements. The frames are stacked on tap of one
another to farm the required height of the propping system. The top and bottom of the frames are
also mounted with adjustabie screwing shoes to make up the required height of the frame.

Because the system is formed by pinned joints stacked on each other and with the cross-bracing
connected to two frames by pinned joints, it must be used with due care. With excessive floor-
to-ceifing height, linking up each of the four-leqged frame madules to the other modules by
horizontzl bracings to form a group of modules is recommended. Vertical cross-bracing is required
for excessive heights, such as the demolition of a cinema hall, to increase the stability of the
system. The system should be braced effectively to avaid side-sway during the demolition process
if the propping system has an excessive height-to-width ratio.

Factor of Safety for Props

For temporary works, EN12811-1 specifies o single load factor of 1.5 and o material factor of 1.7,

Annex B - BS5975§
Table 82 of BS5975 also shows the permissible axial compressive stress and load to be used for as new
tubes ond used tubes of varipus effective length and slenderness ratio. The reduction factor for used tube is
approximately 0.9,

B55975 also states that where the strength of o manufactured component connal be ascertained by applying
the design criterio recommended, it should be either determined by applying a minimum factor of safety against
collapse of 2.0 when tested in a condition described in its section 7, ar the actual site canditions fikely fo apply,
or in o condition eguivalent to the worst acceptable condition described in its Section 3.9.4. An appreciably
farger factor of safety will be more appropriate for materials thet have a wider scatter of strengths,
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3.5.6 Erection and Dismantling
On-site centrol of the adequacy of propping installations and compliance with the appraved plans are
crucial during the course of demolition. The following are some recommended practices:

- Maintain proper Inspection routes on the floors with propping.

«  Use horizontal ties at mid-height and about 1.8m high along emergency access routes; or use steel
scaffolding frame systems which provide convenient and safe access.

«  Have supervisory staff endorse removal schedule before warkers remove prapping.

- Set up system of access control of on-site personnel for bullding under demolition after obtaining
cansent for demalition.

1.6 Protection of Properties

3.6.1 General
Flease refer to the Code.

3.6.2 Party Walls and External Walls
For two abutting buildings without party wall, prior to demolition, investigate and determine if an external
wall once existed in the adjacent bullding. The adjaining owner may have to carry out remedial work ta
reinstate a missing external wall if one had been present.

| 3.6.3 Foundation Support
Please refer to the Code.

1.7 Protection of Traffic

3.7.1 Adjacent Traffic
In some cases, temporary closure of part of a lane may be required for the demolition of pre-war
or immediately post-war buildings where columns had been constructed along and at the edge of the
pavement. The hoarding may have to be constructed directly under the portion of the building overhead
along the pavement. It is possible to close part of the street and to construct the hearding on the street if
the width of the street permits this kind of arrangemeant,

3.7.2 Traffic Impact Assessment
Ta accomplish the above, carry out a Traffic Impact Assessment (TIA) at an early stage to avoid delay.

Individual activities such as the halsting of mechanical plant or construction of hearding would also reguire
a TIA to conform to the requirements of the Transport Department and the police. A nofse permit from the
EPD would also be required if the activity is being carried out beyond permitted warking hours.

3.7.3 Site Access
Flease refer to the Code.
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3.8 Special Safety Considerations

In preparing precautionary safety measures, do not gverlook the issue of the safety of debris disposal. There is
generally a lot of left-gver rubbish and lpose furniture, fixtures and decoration, wooden partitions, overhead air
conditioning ducts with insulation, ceiling bearding, piping and electrical cables, etc. These have to be remaoved
and disposed of in such manner as to allow asbestos abatement and arection of props to be carried out accordingly.
Far multistorey buildings, such as ones with more than 12 storeys, it is often the case that at the same time that a
building is being handed over to a cantractor, the developer cuts off all services such as electricity, water and [ifi
for account management reasons. By deing this, management is creating a hazard for contractor, who has to face
the risk of fire outbreak before it can reinstate the functien of these services in arder to maintaln the safety of the
building. For electricity supply, a temporary generator may be installed but its operation beyond permitted hours
would require a noise permit from EPD. Application for water supply can take as long as three months, which would
make the site incapable of spraying down dust generated and fighting fire using the existing fire-fighting system
for an unnecessarily long period of time. The ability to use the lifts would assist and enable the efficient disposal
of unwanted materials and debris from the site, thus avoiding the accumulation of inflammable materials in the
building, and facilitate the delivery of materials to the site.

3.8.1 Training and Communication

The site conditions of a demolition praject change as work progresses. As good practice, carrying cut a daily,
pre-wark risk assessment (PWRA) of each trade in the morning briefing or tool box before work starts, so
that each worker is aware of his/her daily duties and scope of work, is recommended.

kpart from (A) to (H) as described in the Code, items sh ould also include the following as far as practicable:
- Prop or steel scaffolding erection and dismantling

- Bambaoo scaffolding work

- Tawer crane, crane lorry and mabile crane operation, if applicable

- Demalition method and procedure

Masthod statement for and risk assessment of each type of work should alse be prepared beforehand with
briefing to site personnel and workers,

Providing daily safety briefing/meeting to demalition warkers 1o enhance their safety awareness both
befare the start of and during the waorks, in addition to reqular site safety inspections and meetings, |s
recammended,

3.8.2 Equipment Maintenance
Please refer to the Code,

3.8.3 Electrical Safety
Please refer to the Code.

3.8.4 Fire
The Fire Services Department (F5D)'s guidelines on the provision of firefighting systems an a construction
site shall be followed.

Make a plan with method statement and risk assessment, particularly for the removal of combustible
materials such as timber fixtures and partitions, pipe duct with insulation and any leftover inflammabie
materials including chemicals. Also address fire hazards created by hot works and smaoking.
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1.8.5 Occupational Heath
Please refer to the Code.

3.8.6 Emergency Exit Requirements in Demolition Sites
Providing daily safety briefing/meeting to demolition warkers before the start of work to maintain their
safety concept and vigilance is recommended. Workers should be briefed of any changes to the emergency
exit route caused by the demolition progress.

Incorporate emergency-lighting system and fire extinguishers into the exit route.

3.8.7 Vibration
Vibration limits specified in the relevant regulations would not generally be exceeded in demalition work.
However, in sensitive areas such as MTR protection zones, old buildings and designated antiquities sites, it
is good practice 1o measure vibration far manitoring and record purposes.

For demolition work using mechanical plants, the movement, impact ar crushing of the machine would
generate minor vibrations to the structure, As mentioned above, records of vibratory menitoring during the
course of demolition are helpful, particularly for the demolition of a building abutting anather bullding
with continuity of the structural system or bullding abutting another alder building with party walls.

1.9 Environmental Precautions

3.9.1 Air Pollution
Air pollution on a demolition site are caused in a number of ways: dust and fumes {due to acetylene-flame
cutting or welding) generated during the process of remaval of fixtures, piping and air conditioning ducts
at the safety precautionary measures stage; dust and fumes generated during demolition by breakers or
crushers; discharge of concrete debris through refuse chutes; and transpartation of debris onto lorry trucks.
The maost practical way of dust control is a well-planned strategy of using water sprays, including jets and
propulsion boosted by electrical appliances.

The contral of fumes generated by mechanical machines such as air compressors, generators, lorry
trucks and mechanical plants wauld anly be passible through the regular and effective maintenance and
replacement of the equipment being used on site. Fumes generated from flame-cutting and welding
require appropriately-arranged exhausts with blowers to divert and discharge the fumes, as well as close
attendance and monitoring.

3.9.2 MNoise
Please refer to the Code.

3.9.3 Water
Please refer to the Code.

3.9.4 Hazardous Materials
Please refer also to clause 2.3,
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3.10 Debris and Waste Handling

3.10.1 Chutes
In general, designer should pay attention to the structural members adjacent to the chute, especialy
cantilevered slabs.

Plastic chutes are generally used for small scale of demalition activity, such as alteration and addition work
or single unit of building, with small quantity of debris generated for disposal.

{A) Lift Shaft
When using lift shaft far holsting materials and disposing of waste materials, a site management
system should be implemented to avoid the risk of accident of people falling at height and injury
due to falling objects at height. Keep close communication between supervisory person nel at the
top and bottom of the refuse chute direct and simple.

All door apenings must be propery and securely blacked to prevent against the possible escape of
debris generated by the discharge of the cancrete debris dropped from above. Thin lift shaft walls
chould be checked for their structural adeguacy to resist impact forces and their integrity after §
heing repeatedly impacted by small to large pieces of broken concrete debris during the period of
demalition. The discharge outlets must be reqularly cleared to avoid excessive accumulation of
debris in the shaft, which may cause blackage.

The condition of the door openings should be checked and monitored frequently against damage.

(B) Light Well
Light well are generally enclosed with external walls, with window openings at typical floors and
door apenings at ground level. Where used as debris chute, the same considerations for a lift shaft
should be adopted.

Far light well not being fully enclosed, the exposed side should be properly designed to suit the site
conditions and structural requirements.

(4] Opening on Floar
% suitable position should be chosen without affecting the structural integrity. Openings are
generally formed with a size of 900mm x 900mm or larger with structural justification by the
removal of flocr slabs bounded by beams and/or structural walls.

The openings at each floor must be enclosed with robust material such as steel to resist the impact,
rebounding and frictional forces generated from the falling concrete debris. When designing the
enclosure system, take into consideration of the speed of the falling debris based on the height of
the building.

Consideration on safety issue similar to the use of a lift shaft should be adopted.

(o Exterior Chutes
Exterior chutes should be properly designed and used with close monitoring and inspection for
damage against risk of bursting out of debris during disposal. The location of the chute should be
chosen such that there would be no risk of falling ahjects fram height endangering the persennel
on site and the public,
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1.10.2 Debris Recycling
Please refer to the Code and the requirements for recycling for individual projects. The concept of HEBeam
Plus is becoming common and has been adopted by some developers in private sector construction.

In this respect, the stakeholder should budget extra funding for the project, unless the resale value of the
materials is sufficient to affset the extra time and resources required to sort them out,

3.10.3 Dust Minimization
Please refer to the Code and the latest legislation of EPD.

3.10.4 Debris Accumulation
Give consideration to the flaor immediately below the roof for the extra debris load from reof tiles, thermal
insulation and screed laid to fall. The engineer should correctly assess the possible height of debris loading
when checking the existing structure and working out the arrangement of props. Please refer also to notes
far clause 3.5.1(A) above. Due ta the transient nature of debris loading and movement of mechanical plants,
increasing the structural capacity of the existing structure by 25% could be considered, subject to the
engineer’s inspection and the structural condition of the building to be demolished.

Debris accumulation on the floors should be justified by engineering calculations, As mentioned earlier,
a void ratio of 30% may be allowed for the density of concrete debris. This should be incarporated in the
propping design.

In preparing the Demolition Plan, the engineer should estimate the anticipated weight and thus the average
height of debris that may be generated on the floor below after the demolition of a partial or entire floor,
If mechanical plants are used for demalition, the weight of the mechanical plants sitting on the debris
should also be included such that the debris can be removed practically by the mechanical plants after the
demalition of the floor, In this situation, there would be an allowance for the momentary increase of debris
height if there is na machine sitting on top of the debris,

In practice, any assumption of height of debris of less than 300mm would be impractical. It is, however,
advisable to post a written reminder ta remave debris exceeding the design height as soon as possible and
when safe te do so.

Knowing the lecation of the refuse chute and choice of mechanical plant would facilitate the haulage of
debris and reduce debris accumulation.

Debris must not accumulate against the hoarding or external wall.

3.10.5 Debris Disposal and Management System
Please refer to the Code.
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3.10.6 Debris Loading

(A} A structural transfer system may have to be incorporated for supporting the props from the floors
above, particularly at the ground floor level where extra space and headroom are to be provided for
the Ingress and egress of lorry trucks for the delivery of materials, disposal of concrete debris, ete,

3.10.7 Waste Management

Please refer also to PNAP ADV-19.

Since the implementation of the Construction Waste Dispasal Charging Scheme from January 2004,
transaction records of construction waste disposed of at Government Wastes Disposal Facilities can be
obtained on the Internet for a period of 14 days. It is advisable for the project administrator to check the
transaction records frequently to prevent any illegal dumping.

3.11 Inspection and Maintenance

(A)

(B}

(€}

Frequency
Please refer to the Code,

Unsafe condition

It is very important to check whether the structural arrangement on site matches that shown in the
Demolition Plan. On some occasions, the Demalition Plan was prepared by engineers before they had
access to the existing building. The appraisal report of the structure was based on existing drawings before
confirmation by inspection. Sometimes the existing structure may have been cavered up by deceration and
finishes, which prevent a thorough inspection of changes, gither legal or illegal, to be made, or, earlier
pccupants may not have made records of the building during its life time.

Scaffolding
Please refer to the Code.

3.12 Post-Demolition Precautions
Please refer to the Code,
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4, METHODS OF DEMOLITION

4.1 General
The typical methads of demolition used in Hong Kong are introduced below:

Method of demolition in Hong Kong

Use of hydraulic mechanical breakers:

Hydraulic breakers would generate a low
frequency of impact noise with a noise level of
about 105 to 120 dB next to the machine. This
method is the cheapest way of demalition but
annoying 1o the public

This methad of demolition is the mast commen one in Hong Kong. Depending on the type and usage of the building
to be demalished, hydraulic mechanical breakers of varlous sizes, from 3 to 23 tons (with a full tank), are being
used. The breakers generate a high, powerful energy output and produce a high noise level. For residential buildings
and depending on their structural condition, using a machine of mare than 15.5 tons (with a full tank] is not
recommended. When adopting the upper limit, use breakers with extreme care and close supervision. For industrial
and office buildings with a higher live loading capacity, heavier machines may be used with close supervision.
However, regardless of the type of building, using any machine with a weight of more than 23 tans (with a full tank)
for demolition works is not recommended unless the machine is sitting an solid ground.

Wite:- *
Kn index of 100 is used as the basic relative cost of using a hydraulic breaker for demolition. The cost of ather methads of
demulition are compared against the hydraulic breaker based on this index.
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Method of demelition in Hong Kong

Useof hydraulic mechanical crushers: | low | high | moderate | no 115 | becoming
This machine is becoming comman in Hong practice

Kong and generally specified for ASD and
Housing Authority projects. The crusher
generates a bow frequency noise with a naise
level of about 85 to 100 dB next to the machine,
mﬁrhudismmmm:nmpamdmﬁ

Public sectar projects generally specify crushers for demolition warks, Depending on the type and usage of the
building to be demolished, hydraulic mechanical crushers of various sizes, from 7 ta 23 tons {with a full tank},
are being used. Demalition works carried out by the use of crushers generate a lower nolse level, and thus less
disturbance to adjacent neighbors. For demolition, a machine equipped with crusher with a total weight of less than
7 tons would not be able to generate the required horse power to drive the crusher efficiently.

A crusher is normally equipped with a mini-cutter, which provides a secondary function of cutting reinfarcement
during the process of demolition. This helps to reduce, to a certain extent, the use of acetylene and oxygen flame-
cutting. Mechanical hydraulic machines equipped with crushers for demalition works are now widely used in other
countries,

A hydraulic machine, when equipped with a cutter, can be used for the demolition of steel structures. Unlike concrete,
steel structures have a higher degree of flexibility and ductility. With a goed understanding of its structural design
and behaviour, a steel structure can be demalished smoothly and efficiently within a shorter period as compared
with the traditional method of acetylene-oxygen flame-cutting and hoisting.




‘0DE OF PRACTICE FOR DEMOLITION OF BUILDINGS YEAR 2004

-

Method of demalition in Hong Kong

I € Useof pneumatic hand-held jack high high | maderate no 00 | common

|
' This equipment is applicable to old
 residential buildings in poor condition
o buildings with restricted room

- for the manewvering of a hydraulic
mechanic breaker / crusher. Hand-held
breakers have a high frequency of
noisa impact and are generally very
disturbing to surrounding neighbors.
The noise level generated next to

the machine is about 100 1o 120 dB.
This manual methad of demolition is
expensive,

This method of demelition is quite camman in Hong Keng. It is generally used for the demolition of old and partially
deteriorated residential buildings. Compared to methods A and B, the use of Jack hammers will be much mare
expensive because of the additional manpower resources required to carry out the works. It would also take a longer
time for the demolition works because of the limited power of jack hammers to break up concrete. This means a
longer period of noise, dust and vibration disturbance to the neighbourheod.

Unless there is no other more viable cheice, the use of jack hammers for demelition should be avoided. The manual
demolition of a perimeter wall by jack hammer is a high-risk activity because of the required increase in manpower
and because there is no machine to assist.

Despite the above shortcomings, design engineers often propose this manual method of demalition with full props
for all floors to BD and other autharities in order to abtain easy, first-time approval.
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Method of demolition in Hong Keng

D |Useofsawouttingmachine, | moderate | low | fow | yes W0 | common practice
mini breaker and crusher in small-scale

Concrete i cut by either chain wtks
 wiring of circular disc system into
small pieces and lifted away for
disposal. This method generates
|ess noise at the demolition site.
However when the disc is cutting
through steel reinforcement, it
miy generate a high frequency
noise. This method is the mast
expensive compared ta A, B and C
abave.

This method of demolition is widely used in indoor alterations and addition warks (A & A) to reduce nuisance.
Technology nowadays has made saw cutting quite a powerful means of demolition. However, for outdoor demelition,
saw cutting is much more expensive compared to the other methods of demolition. It also has the disadvantage
of requiring and discharging large amounts of waste water, which needs to be monitored and collected to avoid
flooding, leaking, or causing other damage to facilities. In addition to saw cutting, the market also has other small
tools with various ways of splitting or breaking up concrete elements, which work in conjunction with saw cutting.
There are alsa mini-breakers or crushers weighing 0.5 to 1.0 ton available in the market, some with remote control,
for small, indoor, concrete-hreaking jobs. This type of machine can be used on its own or in conjunction with saw
cutting and other hand tools for indoor demolition.

Saw cutting Is also used in the demalition of bridge warks, where the cut-and-lift methed is applied,
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Method of demolition in Hong Keng

: e . _ . 150 | lmitedappliction

| mmnng,
equipped with crusher, nibbler or
Less wﬂnna_w work
& shorter period of
An HRDR is designed to sit and demolition
I operate on the ground. bt requires
| room outside the to-he-demolished Heeds high degree
building for maneuvering. One of planning &
advantage of an HRDR is that its i
operation requires minimum human e
resources during demedition, [tis
ideal for demalition of structures and ,
buildings which are salated or with
three sides exposed. | |

This methad of demolition is quite commen in Hong Kong. [t is generally used for the demolition of old and partially
deteriorated residential buildings. Compared to methods A and B, the use of jack hammers will be much mere
expensive because of the additional manpower resources required to carry out the works. [t would also take a longer
time for the demalition warks becawse of the limited power of jack hammers to break up concrete. This means a
langer period of noise, dust and vibration disturbance to the neighbourhood.

Unless there is na other more viable choice, the use of jack hammers for demolition should be avoided. The manual
demolition of a perimeter wall by jack hammer is a high-risk activity because of the required increase in manpawer
and because there is no machine to assist.

Despite the above shortcomings, design engineers often propose this manual methed of demolition with full props
for all floors to BD and other authorities in order to obtain easy, first-time approval.
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4.2 Top Down - Manual Method

4.2.1

4.2.1

General
Checking the condition of the rope ar wire each time before use is recommended,

As the top down manual method involves workers working at heights with heavy tools, paving particulys
attention and vigilance at all times to maintain all safety protection measures. Where required. the
pravision of temporary supports and working platforms should take into account the structural conditions
of buildings, particularly those showing signs of deterioration. If using this method, props supporting the
structure should not be removed until the structure is completely demalished.

Referring to Section 17.2.1 of B56187 - Code of Practice for Demolition, risk assessments will usuafly
demonstrate that using remote demolition technigues (e.g., machines) would be more appropriate,
However, fram a practical point of view, thisideal approach may not be suitable for all day-to-day demolition
activities. This suggests that at the time of planning a demaolition project, the engineer should plan to use
minimum human resources for carrying out the wark to reduce the risk of human injury.

Instead of manual method, small-scale plants, such as a bobcat with a weight of 1.5 to 2.0 tonnes, is an
alternative for clearing debris. The engineer should check the propping arrangements to ensure that they
are adequate to support the maneuvering of small-scale plants,

Fram the points of view of safety, environment, cost and time, adopt the manual method far demolition
wark is not recommended unless it is unavoidable due to site restraints and the building layout. The
use of mechanical crushers in demolition is becoming more commaon and popular based on safety and
environmental considerations.

Demolition Sequence

(A This implies that for the demolition of a typical floor, all cantilever structures, canopies, verandahs
and features shall first be demolished prier to demelition of main building and its internal structures
an that floor. If the demalition activity of a typical floor would affect any cantilever structure, etc
of the floor below, then the cantilever structure, etc, of the floer below shall also he demelished
first. Only in very specific cases, in order to avold misunderstanding, would it be required that all
cantilever structures, ete, of the whole bullding be demolished prior to the commencement of
demalition wark, If such a case arises, the engineer must specify in the drawings that the particular
cantilever structures, etc, shall be demalished prior to the demolition of the ather members of the
building.

(E) This refers to internal non-load-bearing walls and load-bearing walls. For external wall construction,
the non-load-bearing walls are often constructed in reinforced concrete and cast integral with the
external columns and load-bearing walls. Wherever conditions permit, it would be more appropriate
that they are demolished together with an acceptable width.

(F) This refers to internal columns and load-bearing walls. For external wall construction, the non-
|oad-bearing walls are often constructed in reinfarced cancrete and cast Inteqral with the external
colemns and load-bearing walls. in such a case, [t may be more appropriate for the external beam
te be demolished together with the columns and non-load-bearing walls in one piece with an
acceptable width,

In small bulldings, after demolition by hand-held machines down to the secend-floar level, if
planned with & proper sequence of demolition and debris removal cycle, the building, with just
the second and first floors remaining, may be demolished with @ machine mounted with a crusher
sitting on the ground level. In this case, anly a work out portion of the secand floor and floor slab
need be demolished by the manual method to create room for operation of the machine.

TUS LR T




Cantilevered Structures and Balconies

Pay attention to the inspection frequency requirements stipulated in Table 5.1 of Code of Practice far Site
Supervision 2005; cantilevered structures over or abutting a street are generally regarded as complex
structures requiring more stringent supervision during demolition. EH-Figures 4.1 and 4.2 show alternative
suggestions for the demaolition of cantilevered structures and balconies.

Exterior Walls, Beams and Columns

Exterior walls, beams and columns are generally demolished by the cut-and-pull down method. The cutting
of vertical slots through walls should be minimized to reduce the risk of spilling and consequently, the
falling of excessive debris down through the edge of the building. However, the engineer should also judge
the width of the wall panel or frame to be demaolished to ensure operational safety.

(A}

Brick In-fill Wall

Fatal accidents have occurred during the removal of building fixtures and partition walls. Recard
drawings of layout and details are often not available or inaccurate. During removal of a brick wall,
the verticality of the brick wall and signs of local disintegration should be checked constantiy
and precautionary measures taken to avoid sudden collapse. Provide full-time supervision by a
technically competent person.

Exterior Beam

Figures 4.3 and 4.4 of the Code show that tie wires are used to secure the beam befare demalition.
This is for demolishing a beam with the manual method. In practice, the reinforcement of the
beam may serve the same purpose to keep the beam under control when lowering. But ancharage
of the reinforcement at the supports should be verified first, EH-Figures 4.3 and 4.4 show the
alternative suggestions for the demolition of cantilevered structures and balcanies.

Exterior Column
EH-Figure 4.5 shows an alternative suggestion for the demalition of cantilevered structures and
balconies.

Exterior Reinforced Concrete Frame

{1} For manual demolition, depending on the height of the column and the span of the external
beam, the frame may be demalished as a single bay of two columns with the linking
external beam. In this case, the demolition of the frames must be supervised and carried
out by experienced, competent personnel.

Reinforced Concrete Wall

(1) Load Bearing Wall
Load bearing reinforced concrete wall is generally of thickness greater than 125mm. For
wall helght of less than 3.5m, the width of the wall panel may be increased to 3m at the
discretion of the engineer.
EH-Figure 4.6 shows an alternative suggestion for the demolition of load-bearing
reinforced concrate wall,
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4.2.5

4.2.6

4.2.7

(2] Hon-Lead Bearing Wall
Felling of non-load bearing reinforced concrete wall separately from integral heavy cross
beams over the wall, by manual methed of demolition, is quite uncomman and impractical,
The engineer should aveid the use of manual method for demalition if heavy reinforced
beams exist in a building structure.

For external non-load bearing brick wall constructed under heavy cross beams, it may be
necessary to demolish the brick wall first to avold the danger of collapse of the brick wall
during the demolition of the heavy cross beams. The engineer should assess this possibility
in the design with consideration of the panel width, height and thickness of the brick wall,

Floor Slabs

(C) Flat Slab
It is important that the sequence of demolition of flat slab is clearly stated in the method statement
of demolition. Exterior panels with cantilever must be treated with care to ensure that the concept
of “cantilever portion to be demolished first” is not being wrongly applied to the column strip along
the perimeter of the building.

Interior Beams
EH-Figures 4.9 and 4.10 show some suggested alternative details for demelition of internal beams by
manual method,

Interior Columns
Please reler ta the Code,
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Mote: I. Frior to demelibian of tha Floor alah, perimecer wall above fioor devel mest be demolished, and all
Ehe dabris <0 che £loor ghall ba cloared away.

2. Depending on the floor to floor he=dght of cthe rantilever strochbucs (copasting flesr te floor), b
platform immediatelyr urder may be omibbed. The Saxign of che propping yscen showld howaver fneliude
the affect dus Eo Che dapect of the fRlling debris.

7. Dapending arm the span of the beamn, In geoeral less than 1.0m; after demolishing the slab panels
adjacent to the beans, che beams may be dessolished with the propa under baing removed.

DEMOLITION OF CANTILEVERED REINFORCED

EH- 4.1
FALRE CONCRETE SLAB (MANUAL METHOD)

Ey harnd held jack bapmer or posumabic hamner.
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Mote: 1. Prior to demolifica of the floor Slab, perimeter wall above [loor leavel mosrt be danplighed, apd s11
the debris on the floor shall be cleared away.

2. Degerding oa the floor to flocr height of the cantilever structuore (Tepeacing floor co Fleor), Ehe
platiorn inmediacely under nay be omitbed. The design of the propping syscen should Bowewer fnciude
tha affect dde Co Ehe lepace of che Falling debris

3, Depending oo the &Span of Che bedn, (o geferal Tear Lthan 3, 0m, #fter demplishing the siab panels
adjecent ta the heana, the boans may be demolighed wibh Ehe prape whdey belng removed.

DEMOLITION OF CANTILEVERED REINFORCED

EH-FIGURE 4.2
CONCRETE SLAB AND BEAM (MANUAL METHOD)

Eyv hand held jack hammer or pnegmatic hammer.
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SysCem may be omitted,
wire IIOHLM al
rubber Liren winch or imbermal
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ELEVATION
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Anfill wall ooder, Provido propa Co all spana if the bean Sannok support des self weight with
emiridaration of strirctural fntegrity when the adiacent span of beam has bheen danclisbad.
2. Tie the span of beam to be demolished.
(details the connection may refer to figure 4.4)
4. Remove props at span to be demolished.
4. Expose all reinforcement.
6. Cul reinforcement st cut 1, eut B, and cut 3.
8. Lower the end at eut 1 & cut 2,
7. Cul reinforcemenl al cul 4.
B. Lower the beam.
Note :The tie wire is indicative. If there are permanent anchers or lifling
machines available tie wire arrengemente may be simplified Lo suit,
i CEMOLITION OF EXTEERNAL BEAM WITHOUT INFILL
EH-Figure 4.3-1 pppimeres coMCRETE WALL / BRICK WALL (MANUAL METHOD]

By hard helid jack hsmmwer or posumatbic hammer,
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to figure 4.5 for colum demolitico

DEMOLITION OF EXTERMAL BEAM WITHOUT IMFILL
EH-FIGURE 4.3-2 FERIMETER CONCRETE WALL / BRICK WALL (MANUAL METHOD]

Ay kand fAald jack hammer ar poeumatic hasmer,
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DETAILE FOR SECURING EXTERNAL EBEAMS
BEFORE DISMANTLING (MANUAL METHOD)

8y hand held fack hdmmer or ppeumstic bammer.

EH-FIGURE 4.4
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{ of colieimn
Ellmched La Lk wire and winch

direclian
" =B o oo of Tall
i—l—b
s o
EXTERIOR | INTERIOR
] (=]
H = [= I

|
SECTION A

LEGEND: ;
[} Eeinfercing bar to remnio
[E Bninforoing bar in be oul

Lis wire in ekisling sblruclirs
for additlomsl

{exinrior oolumne anly]

— ralnloraing
BEF#
]
Py ing v gpize of the colom, the
intermrdbcent bare may have to b= cut in
order the column couid be pulled Sown i

an gffisient and fafe manpar.

Tt de bhowerar pot reacomended to
demolish & column mamaally with size
exceeding 500 x 02

NOTES :

1, Becure the column by wire & winch Lo existing structure or excavalor arm.

1A. Wich the presence of an excavator the column may be pulled down directly by the excavators
Arm witkort the cie wirg.

2. Pre—weakening &t the bottom of column
i} Bresk away the conmcrete to expose the reinforcing bare.

ii) out the reinforcing bars at the exterior half

of the column, Cutling shall be performed
immediately prior to pulling.

3. Fulling down the column in a controlled motion,

PRE—WEAKENING AND DISMANTLING OF COLUMN
EH-FIGURE 4.5 (\sNUAL METHOD)

By band held jack hamrer or poneomatic hamner.
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FELLING OF A REINFORCED CONCRETE WALL
EH-FIGURE 4.6 ()(sNUAL METHOD)

By hand held jack hammer or pneugeatilc hamomer.
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EH-FIGURE 4.7 FELLING OF REINFORCED CONCRETE WALL SEPARATELY
FROM THE CROSS BEAM (MANUAL METHOD)

By hand held fack kammer or preumatic hamme=r.
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EH-FIGURE 4.8 DEMCLITION OF TWO WAY SLAB (MANUAL METHOD)

By hand ksld fack hesmer or preomadic hammer.
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SECTION A

1. Ensure no load on the beam.

2. Tie the beam to he demolished.
{refer to figure 4.10 for details of conpecticon)

3. Expose reinforcement at bolh ends of the beam.
4, Cul reioforcement al positions cul 1, cut 2, and eul 3.

5. Lower the beam at external end.
6. Cut reinforcement at cut 4 and lower the beam completely.
Mote :The tie wires are indicative. If there are permanenl anchors or lifling
machines available, tie wire arrongements may be simplified to suit.

DEMOLITION OF SECONDARY BEAM
EH-FIGURE 4.9 \{yNUAL METHOD)

By kand held jack hamrer or premazcic hamser.
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EH-FIGURE 4.10 DETAILS FOR SECURING SECONDARY BEAMS
BEFORE DISMANTLING (MANUAL METHOD)

Hy hand hald jack hammec of poesmal ic hammer.
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4.3 Top Down — Mechanical Method

4.3.1 General
The details shown In the Code refer generally to the method of demalition by hydraulic breakers and
crushers, Some of the details shown are applicable to the use of a hydraulic breaker but not necessarily to
the use of a hydraulic crusher.

The use of a hydraulic crusher for demolition work has become more popular for environmental reasons.
Depending on the type and conditien of hydraulic plant and the crusher attachment being used, the
background noise level produced by a hydraulic crusher for demalition can be controlled within a range of
85 to 95 db. This noise level would be reduced even more at a distance.

The use of a hydrawlic crusher for the demolition of beam, slab, calumn and wall is different in cancept from
the use of a hydraulic breaker. A hydraulic crusher is more versatile compared ta a hydraulic breaker, The
former can efficiently demolish a beam or slab panel from the same floor level ar from a floar level befow.
When demalishing a typical floor, a hydraulic crusher would start demalishing the slab and beam panel
at the same floor level with props under the machine. As soon as space allows for it, the machine can
descend to the |lower floor and start clearing a part of the debris generated through the refuse chute. At
the same time, warkers can start removing the props for each bay, making the beam/slab panels ready for
demolition by the hydraulic crusher from the floor below. This kind of work flow improves safety during
demolition because it avoids the situation whereby workers are approaching a floor immediately abave
which a machine is operating.

In general, with this work flow, the hydraulic crusher can start demolishing a beam at mid-span and work
inward or outward and remaove the slab panel immediately. The hydraulic crusher would then repeat the
action of biting and crushing the remaining parts of the beam and slab accardingly, with the beam and slab
reinforcement cut in stages by the cutting action of the crusher.

The concrete of the slab and beam could be crushed completely and allowed to fall freely to the floor below.
The lowering of a beam by cutting slots at each end of the beam is therefore not required.

(A} Supparts for Machines
The 2m edqge distance is an arbitrary practical design figure. It is suggested for extreme cases due
to site constraints; the engineer may specify a marginally smaller dimension if additional safery
precautionary measures are taken.

(B} Lifting of Machinery
Where tower cranes are engaged for demolition work, refer to the Code of Practice far Safe Use of
Tower Cranes (hereafter referred as CoP}, issued by the Commissioner for Labour under section 7A
of the Factories and Industrial Undertakings Ordinance (Cap. 59). CoP provides practical guidance
ta the industry as to how tower cranes may be used safely and properly with a view to assist duty
halders in preventing accidents. This CoP has special legal status. Failure to observe any guidance
contained in the CoP may be taken by & court, in criminal proceedings, as a relevant factor In
determining whether or not a person has breached any of the provisions of the requlations to which
the guidance relates.

4.3.2 Demolition Sequence
(D) An excavator equipped with a crusher would perform more efficiently under this condition.

EH-Figures 4.11-1, 2 and 3 show suggested alternative details to Figure 4.11.




4.3.3

4.3.4

Cantilevered Canopies and Balconies

Propping is designed to transfer loading from plants and debris during the demolition process. If site
conditions permit, EH-Figures 4.12 - 1, 2 and 3 show some suggested alternative details for demaolition of
cantilevered suspended floor slabs by mobile machines,

Hoisting facilities are generally limited on a demolition site. An excavator equipped with hoisting hooks
should be operated by a licensed operator who Is authorized to carry out both demolition and hoisting
work. The hoisting hook of an excavator should be tested and certified by a qualified registered professianal
engineer prior to use, As an alternative, a tower crane, If available, may be used for lifting,

In case there is no platform provided, one must consider the impact load caused by free-falling debris
generated fram the floor slab / beam being demolished to either the top of the temporary platform or the
floor below.

Debris mest not accumulate against the hoarding or external wall.

Exterior Walls, Beams and Columns
(A} Brick in-fill Wall
Fatal accidents have occurred during the demolition of brick-in-fill walls by the manual method.

These fatal accidents were mainly caused by the unexpected, free falling of the brick-in-fill wall
during demolitian. Considering both the public's and warkers’ safety during preparation of the
method statement is recommended.

For working overhead, a temporary steel platform should be provided for demalition of the wall
from top to bottom. Demalishing the foot of a brick-in-fill wall and letting it fall freely should be
strictly prohibited.

Suggested details by excavator are shown in EH-Figure 4.14-4,

(B} Exterior Column
With the use of a mechanical plant, exterior columns are generally demolished in the form of
a frame with the columns being linked together by beam or wall. Depending on the number of
machines emplayed, the height of the columns and the span of the linking beam, the frames may
be demalished in a group of either one bay, or, two and three bays.

A single exterior column, particularly a column of flat slab construction, must be demolished with
care. The use of a chain-and-block system to tie the column during pull-down to ensure stability
is recommended,

[C} Exterior Reinforced Concrete Frame
Suggested alternative details by excavator are shown in EH-Figure 4.13.

For mechanical demalition, the frame may be demalished in either one bay, or, two and three
bays between adjacent columns, depending on the available number of mechanical plants for
carrying out the support and pull-down operation dering demolition. The felling of the frames
must be supervised and carrled out by experienced, competent personnel and operators.

(D) Exterior Concrete Wall
With the presence of columns, exterior concrete walls are generally demolished together with the
calumns, The columns would provide a rigid frame for demolition.

Suggested alternative details by excavatar are shown in EH-Figure 4.13.
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4.3.5

4.3.6

4.3.7

&

Floor Slabs
For Internal one-way slab, the outer beam may be demolished first, followed immediately by the siah,
is generally the case when the siab is being demolished by a crusher, either sitting on the same level as the
slab or one floor below. In such a case, a temporary situation would exist where the slab is momentaril ,.
spanning and supported on three sides with anly self-weight loading.

A similar situation may accur for two-way slabs and flat slabs. The engineer should, however, consider every.
individual case separately after taking into account temporary local yielding conditions and ensure that g
debris on the floor Is cleared prior to commencement of demalition work.

Interior Beams
For large-span beams, the supparted slab panels adjacent to the beams should be demolished first, The
demalition of the beam would generally start fram the mid span, The engineer should check if all the prags
under the beam should be left in place during the demaolition. Sometimes it may be necessary to keep
the props either under the mid span or the 1/4-end span of the beam during demalition. In this case, the
engineer must also check il the beam element itsell is stable and able to support its own weight undErij
temparary, partially-supported condition during demalition. Far demelition by crusher, the reinforcement
cage left at the mid span during the demolition may provide extra rigidity for the demolition of the
remaining beam portions.

Interior Columns
Please refer to the Code.
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EH_Figure 4121 DEMOLITION OF CANTILEVERED SLAB BY MOBILE
MACHINE, (CONVENTIONAL METHOD)(SHEET 1 OF 2)
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'EH-FIGURE 4.12-3 DEMOLITION OF CANTILEVERED SLAB BY MOBILE
MACHINE FOR EXCESSIVE FLOOR HEIGHT (FACING STREET)
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EH-Figure 4.13 "o AME BY EXCAVATOR WITH CABLE
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1. Breaking awsy the concrete along vertical slols
to separate the wall section.
Width of wall section shall be determined by the RSE.
Reinforcing bars shall be left to stabilise
the section.
Breaking of concrete shall be done uauf.iuus‘l; 73]
minimise debris from falling cutside the building.

+-rioure 4.14.1 DEMOLITION OF REINFORCED CONCRETE WALL
gure 4141 By EXCAVATOR (sheet 1 of 3)
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2. Expavetor arm with wire to brace
the wall section while pre—weakening at
the bottom of columns. (see Figure 4.5)

* Alterpatively, the buckst / crusher / breaker of the sxcavator may be
placed directly on the stroucture for the purpose of atabdlization and
PUll down. Dee Cwe oF Mors excavanars wharever poagibile.

EH-Fiaure 4.14-2 DEMOLITION OF REINFORCED CONCRETE WALL
g ) BY EXCAVATOR (sheet 2 of 3)
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DEMOLITION OF REINFORCED CONCRETE WALL

EH-Figure 4.14-3 oy pyCAVATOR (sheet 3 of B)
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4.4 Mechanical Method by Hydraulic Crushers with Long Boom Arm

General

The Code suggests that for environmental reasons, a long boom arm (HRDR - high reach demolition rig)
crusher should be used wherever practical because of its ability to operate quietly. However, long boom arm
crushers require more space to aperate so their use during demolition is limited.

4.4.1

4.4.2

Application Criteria

Figure 4.15 shows a 7-storey building being demalished by a crusher with a leng arm boom. Depending on
the size of the long arm boom mechanical plant used, a 300-ton machine could have a woerking height of
about 60m for demolition works,

(A

(B

(€

The Code has specified a minimum and safe distance requirement for a mechanical plant to be kept
away from the building being demolished. For a 7-storey building with, say, a 3m floor-to-floor
height, the crusher would need to be kept away from the building's edge by a minimum distance
of 10.5m. For a building depth of, say, 10mand for a machine with a 4m front edge distance to the
center of the long baom arm, the long arm boem should have a horizantal reach of at least 25m.
The minimum length of the long arm beom required is {212 + 252)1/2 = 32.65m.

The HRDR machine is specially designed for use in demolition works. Its design concept is to create
a demaolition envirenment in which minimum manpower resources is required, thus reducing the
risk of injury to workers. The HRDR must be operated by an experienced operator under the strict
supervision of an experienced, competent person and engineer, The distance restriction of machine-
to-building specified in the Code provides 2 good safety margin. A lesser margin has been adopted
in other countries far HRDR and corvesponds o the manner in which a structure will collapse under
controlled conditions plus a buffer zone,

Due to the complicated design of the machine, having the mechanical plant inspected, tested, and
issued a valid certificate each time prior to use on site is recommended.

Using a long arm beom mechanical plant equipped with a hydraulic crusher is different from
the typical methods of demolition shown in the Code. In general, no propping is provided.
Scaffolding at the working front is omitted. The building would generally become inaccessible
during demolition. The demolition sequence should be planned in such a way that each stage
of the building would he demolished using the leng arm boom mechanical plant. T access were
required, inspecting the conditions of the site and first remaoving unstable elements with the
HROR is recommended. This type of demalition may require provision of an elevated platform or
an equivalent holsting facility for Inspection or other activities. For the demalition of a concrete-
frame building, the engineer should plan carefully how concrete debris would be removed from
each floor being demolished to avoid accumulation and overloading of the floors below. For the
demolition of a steel structure, the crusher/cutter could grip the steel members and lower them
in sections or small pieces to the ground. For the demalition of a concrete-frame building, part
of the concrete debris would free fall to the ground, and part of the debris would fall to the floer
immediately below or other lower floars via floor openings or vertical shafts.
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The contral of dust with hoses spraying water is required. The hose can be fixed to the arm of the HRDR or
held manually.

(0 If the space required for operation of an HRDR is not readily available, the space can be created by
splitting the demolition works within a lot into phases, in which case the initial phase would
have ta be carried out by more conventional mechanical plants. Another possibility is to occupy
space putside a lot. For public sector works, approvals can normally be obtained via communication
channels set up to involve relevant government departments and the local community. This method
of abtaining approval is less established for private sector works. However, given that the use of
HRDR may be a more environmentally-friendly solution overall, the AP and RSE can prepare an

assessment in this respect, plus a TIA ¢ TTMS referred to in 3.7 of the EH, and seek approval in a
manner similar to public sector warks.
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4.5 Wrecking Ball
, This methed is not being used commonly due to generally congested site conditions. Dering the use of a wrecking |
ball, the mode and timing of collapse of the building / structure is very difficult to control. Therefore, as a safety
precaution, the spatial requirement is much larger than that of the HRDR. If site conditions allow, this method of
demolition should be used carefully with a detailed method statement and procedure of aperation, including risk
assessment.

4.6 Implosion
The implasion method of demolition has been applied only cccasionally In Hong Kong. Ample site space is required )
|

for using this method of demolition. Specialists are generally engaged for the planning, design and execution of
the work and approvalis needed from various authorities. The control of dust generated as a result of the demalition
wiould require careful planning. ‘

4.7 Other Methods
4.7.1 Non Explosive Demolition Agent

4.7.2 Saw Cutting
Sawing operations usually generate noise of higher frequency when cutting through steel rebar, particularly |
if jamming occers. Providing a good sound insulation enclosure at the cutting location should be considered.
Warkers should wear equipment to protect ears during cutting operations.

' 4.7.3 Cutting-and-Lifting

' Priar ta cutting, adequate temporary supports or propping should be installed to the element to be removed
and its adjacent structures, in addition to tying to the lifting appliances, to avoid sudden jerking to the
lifting appliances. Placing wooden panels on top of temporary supports in order to minimize impact and
damage during cutting is recommended.

Once a cut-and-lift operation has commenced, for safety control, the whole operation should be completed
for a segment or an element without unnecessary stoppage.

When cutting a wall panel, vertical cuts should be made prior to the horizantal cut at the bottom of the
wall. For the external wall, in addition to tying to the lifting appliances, the wall should also be tied back
internally to the building.

Pay attention to the quality of the structural element when the lifting methad is used. A lifting beam
or frame to support or contain the cut segment during haisting may be required instead of tying with a
haisting chain.

A temporary platform should be properly designed by AP & RSE and its construction should be supervised
by a Competent Person appeinted by Registered Contractor or Specialist Registered Contractor in accordance
with PNAF ADY-010,
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5. SPECIAL STRUCTURES

5.1 Precast Concrete Structures

5.1.1 General

Fallure of connections may result in a catastrophic failure of the structure; therefore, the connection strength
and overall stability of the building and the temporary stability of individual members should be checked
at all demolition stages, If in doubt, take precautionary measures prior to carrying out demolition works.

5.1.2

5.1.3

Simple Precast Construction

Pay attention to the mechanism of building stability to resist lateral loads (e.g., wind load and soil load),
The types of ties to be provided for stability and interaction between precast units shall be clearly identified.
If possible, original structural design assumption should be ascertained prior to planning for demolition,

(A}

(B)

il

Dismantling
Adequate temporary supports {e.q., propping and bracing) should be provided at all stages of
demalition to ensure that the overall and local stability of the structure is maintained at all times,

Existing Lifting Points
When checking design, make reference to Code of Practice for Precast Concrete Construction 2003
ta verify the existing lifting points.

Lateral Support During Lifting
The connection details shall be carefully designed, Adequate supports/propping points should be
provided to restrain excessive sway movements during lifting.

Continuous Precast Construction
s the structural stability behaviour of a building may differ between its permanent condition and during
demolition, give consideration to vertical and lateral stability at all stages of demaolition works.

(A}

Dismantling

The order of construction shall be indicated to determine the correct demalition sequence. Far
example, the precast elements which provide lateral stability cannot be demolished prior to
removal of other in-situ alements.

Adequate temparary supports (e.g., propping and bracing) should be provided at all stages of
demolition to ensure that stability is maintained at all times.

A feasible temporary works scheme with sufficient details, including propping and bracing layout,
etc. as well as the sequencing of demolition to show how temporary stability is provided at each
demolition stage, should be produced,

5.2 Prestressed Concrete Structures
The engineer should carry out a trial panel to identify the behaviour of prestressed concrete structures prior 1o
commencement of massive demelition. The construction sequence shall be amended if the behaviour does not
match the design assumptions stated in the approved demolition plans. Cutting of tendans should be carried out
progressively hased on the residual, superimposed loads at the time, the capability of the structural member to
support Its own weight, the extent of proppings, and if the area has been fenced off to eliminate the hazards created
during the whele demolition works.




1. The presence of any pre-stressed concrete structures should be identified in the structural survey and
the details and record plan made available ta the demolition contractor.

1. It is the responsibility of the demolition contractor to inform all workers on the demeolition job site of the
presence of pre-stressed concrete members within the structure, The demaolition contractor should also instruct
waorkers on the safe work practices which must be followed to safely perform the demolition. Workers should
be informed of the hazards of deviating from the prescribed procedures and the importance of following the
sequence and method of demolition.

3. Pre-tensioned members usually do not have any end anchors, the wires being embedded or bonded within
the length of the member. Simple pre-tensioned beams and slabs of spans up to about 7 meters can be
demolished in a manner similar to ardinary, reinforced concrete. Pre-tensioned beams and slabs may be lifted
and lowered to the ground as complete units after the removal of any composite concrete covering to the tops
and ends of the units, To facilitate breaking-up, the members should be turned on their sides. Lifting fram the
structure should generally be done fram points near the ends of the units or from lifting point positions. The
reuse of lifting eyes, if in good condition, is recommended whenever possible. When units are too large to be
remaved, give cansideration to temparary supparting arrangements.

CATEGORIES OF PRE-STRESSED CONSTRUCTION

There are four main categories of pre-stressed members, The category or categories should be determined before
attempting demaolition, bearing in mind that any pre-stressed structure may contain elements of more than one
cateqory.

Category 1
Members are pre-stressed before the application of the superimposed loads and all cables or tendons are fully
bonded in the concréte or grouted within ducts.

Categary 2

Like Categary 1, but the tendons are left ungrouted. This type of construction can sometimes be recognized by
the access paints that may have been provided for inspection of the cables and anchaors. More recently, unbonded
tendons have been used in the construction of beams, slabs and other members; these tendons are protected by
grease and surrounded by plastic sheathing instead of the usual metal duct.

Category 3
Members are pre-stressed progressively as building construction proceeds and the dead load increases, using bonded
tendons as in Category 1.

Category 4

Like Categaory 3, but using unbonded tendons as in Category 2. Examples of construction using members of Category
3 or 4 are relatively rare. However, they may be found, for instance, In the podium of a tall building or some types of
bridges. These structures require particular care in demaolition.
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Precast Units Stressed Separately from the Main Frames of the Structure, With End Anchors and
Grouted and Ungrouted Ducts |
Before their demolition, units of this type should be lowered to the ground, if possible, In general, it would be safp |
to assume that there are ungrouted tendons because grouting is not always 100% effective. After lowering, the units
can be turned on their sides with the ends up on blocks after any compasite concrete is remaved. This may suffice
to break the unit and release the pre-stress; if not, erect a sand bag screen, timbers or 2 blast mat used as a screen
around the ends before the start of demalition, taking care to clear the area of any personnel, Bearin mind that the
end blocks may be heavily reinforced and difficult to break up.

Monolithic Structures
The tendons or anchorages of structures in which two or more members have been stressed together should be
exposed In the presence of an RPE. Erecting temporary supports is usually necessary so that the tendons and the
anchorage can be exposed carefully. In such situation, do not make indiscriminate attempts to expose and de-stress.
the tendons and anchorages.

Progressively Pre-stressed Structures
In the case of progressively pre-stressed structures, it is essential to demolish the structure in strict accordance.
with the approved method of demolition, The stored energy In this type of structure can be large. In some cases,
the inherent properties of the stressed section may delay failure for some time, but the presence of these large pre-
stressing forces may cause sudden and complete collapse with little warning.

5.3 Statically Determinate Structures
Dome, shell and simply supported structures are also considered statically determinate structures,

5.4 Composite Structures and Steel Structures

5.4.1 General

The sequencing of demolition shall be carefully studied in order to aveid disproportionate collapse, A
steel structure is mare versatile and elastic compared with reinforced concrete but with a lesser degree of
redundancy. The risk due to buckling, overturning, instability and yielding owing to an incorrect demolition
sequence may induce an unexpected event and variations In loads and lecked-in stress, This must be carefully
studied and assessed. Also in composite structures, the removal of one component, such as the breaking
of concrete in a composite slab, requires careful consideration of the reduction in buckling strength in the
remaining structere, This includes reduction in buckling strength due to the release of original compaosite
action and removal of restraints against buckling of beams, columns, whale structures et

5.4.2 Demolition Method
An adequate demolition method s to be reviewed for each individual building. However, the ariginal
structural framing (e.g. bracing of steel structures to provide lateral stability) has to be clearly identified
in order te avoid an incarrect demalition sequence. Please also refer to section 4 of this EH for the relevant
details.

Demalition of steel members may be carried out by the cut-and-lift manual method with hoisting system
such as the use of chain and blocks, derrick, mobile or tower crane. The cutting of steel beams by manual
methed requires special precautions against the risk of beam falling uncontrollably and possible impact
with other structural elements and workers.
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Demolition by machine may be carried out by the use of a hydraulic mechanical excavator or HRDR equipped
with a steel cutter, The advantage of using a mechanical cutter is that the elastic preperty and plasticity
of steel would allow the cutter to carry out the duty of lowering a cut steel member by slow bending of
the steel section using the cut and qrip action of the cutter. Where applicable, using machine method to
minimize human resources and to lower risk of human injury is recommended.

Shoring of Slender Member

When appropriate, Code of Practice for the Structural Use of Steel 2005 shall be adopted for the stability
analysis and buckling check, The effective fength of beams and columns may be increased significantly
when restraining members are removed and temporary restraints may be required for maintaining stability.
Secand-order analysis effects, notional force and imperfections to 3% of the span and helght should alsa be
considered in design, analysis and buckling checks.

Cladding Walls

Cladding walls are, in general, facing or architectural decoration fixed to external walls {e.q., aluminium or metal
cladding, glazing, polished granite slabs or limestone cladding, marble facing and the like). Claddings are, in general,
supparted and connected by a system of cast-in anchors, dowels, anchor belts and screws, Before demalition of
cladding, the sequence of support to, and connection between, ¢laddings shall be carefully examined, In case of
doubt, open up critical positions for inspection.

Hanging Structures

5.6.1

5.6.2

5.6.3

General
Hanging structures and associated supporting members must be carefully located in a building and clearly
shown in the demolition plans. This is particularly impartant for the top down demolition method,

Demaolition Method

A disaster may occur If the traditional top down method were used for demalishing hanging structures,
The pracedure and sequence of demalition of hanging structures must be well-planned and clearly shown
in the Demolition Plan. Pay special attentien to the supporting mechanism of the hanging structures. It |s
Important to train and brief supervising personnel and an-site workers.

If using the top down method (n demolishing hanging structures is inevitable, provide adequate temporary
supports to the hanged structures as described in Section 3.5 prior to commencement of any demolition
works,

Guidelines

1. Hanging structures are hung from other elements suspended at the upper portion of the structures
by tension forces. Overstressing particular structural elements or ties may constitute failure or even
collapse of the building.

2. The method of, and sequence in, destressing the hanging ties prior to cutting shall be studied and
specified in the plans.

3, The stability of main gravity structures and other elements providing lateral stability of the hanging
structure shall be carefully protected on site prior to complete refease of the hanging ties.

4. Studyand consider the stabllity of main gravity structures for all stages of demolition carefully. Bracing,
if any, shall be clearly shown in the plans.
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5.7 0il Storage Facilities
A sample quideline for precautionary measures to be taken before demolition of a fuel oil tank and underground
ail interceptor |s shown below:

A. Chemical waste shall be cleaned up prier to demolition and all ol starage facilities shall be thoroughly cleaned.
Tests should be carried out by specialist agents to ascertain the presence of any accumulated gases which
should be extracted and removed. The management of waste and waste water generated from the process must
conform te the Waste Disposal Ordinance and the Water Pollution Contral Ordinance. The management of any
waste which is classifiable as a chemical waste shall be in accordance with the Waste Disposal (Chemical Waster)
{General) Requlation. In the case where a license for dangerous goods storage has been previously issued, the
licensee should cancel the DG License with the licensing authority, i.e., Fire Services Department, Any risk of
fire explosion and exposure to toxicity shall be minimized and confirmed by tests, For works under the category
af “EIA Designated Project”, they shall be carried out in accordance with the recommendations in EIA Report.

B. Suggested Specific Protective and Precautionary Measures to be carried out:-
a. The tank shall be emptied of all fuel oil by a specialist contractor prior to commencement of works,
b. AP shall inform F5D and EPD before commencement of any warks on fuel oil tank, preferably before the tank
is emptied,
Provide adequate fire extinguishers.
Prepare adequate fuel oil containers (200 litres).
Clase or detach all associated valves fram inlet pipes and outlet pipes connected to the tank,
Disconnect any power supply and other utllities connected to the tank.
Drain the remaining oil inside the pipes.
Drain pipe from the sump of bund wall (below staircase) to oil interceptor to be capped and backfilled.
Open the manhole deor at top of the tank, and then open the other door near the ground.
Use Gas Monitoring Instrument to check whether toxic gases exist inside or noL. No fire work or hot works
shall be carried out before thoroughly checking and testing whether oll is present inside the tank. Setup a
blower at the ground manhole door; ensure there is good ventilation using Gas Menitering Instrument
check the inside conditions of the tank. |
k. Pump out the waste water by using waste water treatment car during cleaning. |
|, Further test the toxic levels of the tank and for presence of fuel oil and submit reports prepared by
independent engineers and client’s representative before starting any hot waorks,

- — R

5.8 Marine Structures

5.8.1 General
Marine demolition is the demolition of docks, piers or structures bullt over water and the removal of piles,

5.8.2 Demolition Method
In addition to the metheds used for demelition on land, methods utilizing barges, tug boats and support
craft along with specialized heavy equipment may be used for marine demolition. The lifting method is |
commaonly used. This involves less work salvaging the debris.

Sensitive water is the water quality that is sensitive to impact from pollution. The principal legislation for
protecting water quality in Hong Kong is the Water Pollution Control Ordinance, which defines Water Control
Zones, Water Quality Objectives for each Zone and standards for effluent discharges.
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5.9 Underground Structures

5.9.1 General
The adverse effects of demaolition works to any building, structure, land, street or service are to be studied.
A monitoring plan should be provided if necessary. [t may include, but not be limited to, the following: -

1. Monltering stations {including, but not limited to, settlement check peints, tilting and vibration check
points) for detailed monitoring of movement and vibration In any bullding, structure, land, street or
underground seryice should be provided throughout the demolition peried. Refer to PNAP APP-24 &
APP-131, Schedule Area No. 3 for the trigger levels of a monitoring statien. The vibration control can
make reference to PNAP APP-137;

2, Piezometers for the detailed monitoring of ground water conditions;

1. Inclinometer for the detailed monitering of lateral movement of existing retaining structures (e.g.,
screen wall, plle wall or diaphragm wall);

4. The frequency at which readings will be recorded or taken;

5. The alert, alarm and action levels of the monitoring stations and contingency measures to be taken
should be agreed upon with the Building Authority and concerned wtility undertakers.

5.9.2 Demolition Method
Refar to Section 4 of the EH for the demolition method of various structural elements, Effects on adjacent
structures are to be studied.

5.9.3 Guidelines
A Owerall Stability
In addition to maintain the stability of the remaining parts of the buildings, the uplifting checking
should fulfill the requirements as stated in Clause 10c) of Paragraph 15 Part [l of Building
(Construction) Regulations (CAP. 123}, Refer also to paragraph 2.5.4 (b} of Code of Practice for
Foundations.

(B]  Shoring
fissess the movement of adjacent building structures, land, street or services in early design stages
in order to determine a suitable demolition method and precautionary measures, The condition of
a building's structure shall be verified if the fleors or part of the building structure act as propping
to the retalning structures.

(C) Dewatering
Dewatering should be aveided during demolition works. In case dewatering Is required, the
engineer should submit a proposal with Excavation and Lateral Support Waorks or Foundation Works
for Building Autherity's approval,

Please also refer to PNAF APP-22 an dewatering.

() Existing Foundation
The re-use of existing foundations should be considered in the foundation submission if applicable.

{E) Site Security and Safety
AP/RSE/RSC shall plan and implement suitabie site security and safety.
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5.10 Structures Supporting Ground or Sitting on Slopes

5.10.1 General
Geotechnical assessment and relevant geotechnical calculations are to be implemented at early desigy
stages. Any relevant recommendations should be incorporated inta the suitable demolition methed,
Relevant geotechnical work and precautionary measures shall be provided if structures te be demalished
are supporting ground or sitting on slopes,

There may be cases where parts of buildings or structures need to be retained or additional sharing Installed
to avaid causing adverse effects to adjacent buildings, structures or slopes. Demalition Plan shall show
details with record plan properly maintained for future development reference (refer to Sketch 5A below),

FERE - STCTUAES W B MCTANID

B CBUSDE: ob OF OF SOFE B-OD B DEUOLENL]
FIEOH TO THC ADJACENT BULDIG 5T @O0 OF #0e

During demolition involving slope stability, provide supervision, including Techniczl Competent Persons of
Registered Geotechnical Engineer (RGE) stream.

16
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5.10.2 Demolition Method
For demalition methed, please refer to Section 4 of this EH. Effects on adjacent structures are to be studied.

Demolition sequences affecting slope stability must be explicitly stated in the Demolition Plan. Forexample,
far two linked blacks with one on the crest of slope and the other at the toe of slope serving as retaining
structure, the one on the crest would have ta be demolished first.

Sometimes, staged demolition is required and needs to be stated clearly in the Demolition Plan. There are
cases where a building is attached to a slope and partly used as a retaining structure. Slope stabilization
works in stages may be required and the scope of works can only be determined after exposure of the slope
floor-by-floor consecutively with the demolition works. Allow adequate time and resources to prioritize
works which invalve geotechnical assessment, design, approval and execution of slope stabilization works
floor-by-floor {refer to Sketch 5B).
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SKETCH 5B — BUILDING ABUTS TO SLOPE
(5

[EMOUITIEN SEQUENCES (F BURDING AETTMNG SLOPE

1, CONDLICT GEOTEGHNICAL ADSEESMENT 08 SLOFE STABLITY ARSED 0N AVALAELE INFORMATEIN,

4 DEWIDLISH THE SLOME FROM ROOF DOWH T0OME FLOOK BELCKY THE CREST OF THE SLOSE.

3 CLEAN THE EMPISED BLOPE FALK ARD CONDUGT GEOTECHMICAL INVEBTICATION AND ABEESSMENT.

&, Capgy CRIT SLOPE STABRILIEATION WORKE FOR THE EXPOSED SLOFE AT THE RODR WHERE THE
CEMCLITION FALSES IF MECEESARY,

5 N0 DEMTILIFHON OF THE FLOOE BELOW 15 ALLCWED USTE THE STASALZATION WORKE ARE COVMPLETED TO
THE BATEEFACTION OF ENGIMEER.

B DEMOLISH ARDTHER FLOGR DOWNWARDE,
7. REPEAT S1EPS 3 TOSUNTIL THE COMPLETION OF DEMOLMOM OF THE SAPSRETRUCTURES,

B CONDUCT OVERMLL BEOTECHHICAL ARSESSMENT O THE EXPOSED FL.OPE ahD CRRAY OUT TEMPORARY
ORLOWG-TORKM STABL EATION \WORHE IF MECERRARY.
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5.10.3 Guidelines
{A) Buttress/Shoring for Building Supparting Ground
in addition to maintain the stability of the remaining parts of a bullding supporting ground, the
stability of associated geotechnical features shall not be adversely affected by the demalition and shall

also be maintained.

{B) Retaining Wall 5ystem
if temporary or permanent support 1o stabilize the retaining wall or any geotechnical features is
required, site formation or temporary excavation and a lateral support plan should also be prepared for

the demolition warks.

{C) On-grade Floor Stab i
If the existing on-grade floor slab Is demelished, adequate temparary surface protection and surface
drainage system on the exposed ground surface during and after the demolition works should be.
provided in order to prevent and protect against rainfall Infiltration, which may affect the slopes.

(D) Surcharge on Slope and Retaining Wall
In case having a surcharge on top of slopes, such as the construction of hoarding and/or a temparary
platform, etc. is inevitable, geotechnical assessment should be carried out by a Registered Geotechnical
Engineer, The allowable surcharge should be stated in the Demolition Plan.

{E) Drainage
Please refer to the Code.

© 11 Demaolition of Precast Concrete Building by Cut-and-Lift

5.11.1 General
Prevention of progressive collapse of precast building during demolition is of paramaunt impaertance. Design
of demolition method should not rely solely on as-built recards, instead, comprehensive pre-demalition
structural investigation should be carried aut to ascertain the condition and formation of the precast joints.

5.11.2 Demolition Method
Demalition of precast building by cut-and-lift method employing tower crane or mabile crane Is effective
and environmental friendly. Safety provisions and measures to maintain the structural stiffness and to
assure the overall stability of the precast building as well as Individual precast panels through-out the
demolition process should be rigorously devised.

{A) Investigation at Planning Stage
Engineer should carry out comprehensive structural investigation, and as far as possible include open-
up Inspection to ascertain the location, condition and formation of the precast joints. Fabrication of @
structural mode! based an the findings of the investigation would facilitate the design of the demolition
method and corresponding safety measures, Carrying out of structural analysis to check the sta bility
of the building against the lateral wind load, dynamic effect and accidental impact load ar staged
demalition is recommended.

(B) Removal of Hon-structural Elements
Al non-structural elements and househald debris such as partition walls and fixtures should be remaoved
prior to dismantling the precast panels, This would eliminate the risk of falling of ohjects during the

cut-and-lift process.
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(€} Tower Crane
The tower crane employed for cut-and-lift demolition method should as far as possible be a standalone
type. If maunting of the tower crane to the precast building could not be avoided, the engineer shouid
theck and ensure that the existing building could withstand the lateral sway and dynamic effects
induced by the tower crane during its operation. Additional temporary support shall be provided to
the building to sustain such external forces induced. Special care should alse be taken on lowering and
dismantling of the tower crane,

(D) Temporary Support System
Adequate temporary supparts (e.q, propping and bracing) should be provided at all stages of demalition
to ensure that averall stability of the building and local stability of the precast panels are maintained
at all times. Prime consideration should be given when designing the temporary suppert system to
prevent potential progressive collapse of the precast building.

{(E] Trial Demaolition
Engineer should require the carrying out of trial panels or floor to test the proposed demolition method
prior te granting consent for commencement of mass demalition. All demelition details and sequence
should be reviewed and refined if the construction details of the precast panels do not match with the
design assumptions stated in the approved demolition plan.

(F) Demaolition Sequence
The sequence of removing the precast panels should tie-in with the structural analysis at staged
demolition and be indicated clearly in the demalition plan. In general, the sequence should best be
the reverse order of the construction sequence when the precast building was built, During mass
demalition, all procedures in particular the removal sequence and safety measures must be in strict
compliance with the approved demolition plan.

(G} Safety Measures
The cut-and-lift demolition method would in general involve considerable number of workers on
working floor for caring lifting heles, exposing grouted joints, cutting rebars, jacking up precast panels
and installing slings to the panels for hoisting etc, Safety measures in particular erection of rigid
barriers at building edges and wearing of safety belts by workers should be strictly enforced to prevent
workers from falling at height.
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6.SITE SUPERVISION AND INSPECTION

6.1

6.2

N " .'-|'Ir|

General
specified sequence and procedures of the demolition warks should be strictly followed {for example in accordance
with the approved plans), As operational conditions of demalition activities change and vary from time to time,
close site supervision by gualified and experienced personnel is very important. This would reduce the risk of
misunderstanding and improper management of the specified sequence and procedures by plant operators and
workers,

It is necessary to provide proper training and regular briefing to the demalitien team. For example, the AP, the RSE
and the RSC should hald daily briefings and weekly training workshops for plant operators and workers. This would
improve the communication channels and reduce the risk of injury or accident due to misunderstanding.

Far large-scale demolition works, demolition works invelving complex or special structures, or demolition works
invalving the use of special equipment or machineries, the entire process of work should be closely supervised by
experienced personnel of the AP, the RSE and the RSC.

Resident Supervision of Demolition of Complex Structures
For complex structures as described in the Code, apart from exercising the supervision by the RSC as required by the
Code, it would be beneficial to the demolition process for the AP and the RSE to provide full-time site supervision by
having independent, experienced and qualified personnel full-time on site,
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APPENDIX A
DEMOLITION CHECKLIST

For the general checklist, please refer to the Code.

1.2 Project Site and Building Structures To Be Demaolished
. Examine site and position gantry for a workable and efficient ingress and egress for site transport.
. Identify if UBW were present and verify condition of UBW, including existence of asbestos.
- |dentify and verify any trees present and make provisions for protection where necessary.

1.5 Testing and Removal of Hazardous Materials
- |dentify if underground asbestos pipes were present.
«  Identify if radicactive installations, such as smoke detectors, were present.
- Identifyif unused or disregarded chemical waste and high pressure toxic or non-toxic gas cylinders were present.

2. During Demolition
. For sites with basements, provide effective de-watering system with monitoring during demolition work.
Provide surface drainage system to prevent against flooding If required.

APPENDIX B
DEMOLITION PLAN CHECKLIST

For the general checklist, please refer to the Code.

5. Precautionary Measures
Use and test fire retardant tarpaulin sheets for scaffolding and catch fans,
- Provide de-watering system for basements.

7. Special Safety Considerations
«  Provide fire-fighting equipment and emergency-exit lighting.
- Provide proper packaging, labelling and storage for radicactive products.

APPENDIX C
PRESTRESSED CONCRETE AND GUIDELINES FOR IDENTIFICATION

For the general guidelines, please refer to the Code.
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APPENDIX

APPENDIX D
REGULATIONS RELATING TO DEMOLITION PROJECTS

For the general related requlations, please refer to the Code.
The AP/RSE/RSC should take note of and refer to the latest amendment of the regulations.

1. Building demalition is also subject to the following legislation and subsidiary documents administered by the
Labour Department:
(uxiv]  Code of Practice for Safe Use of Tower Crane under section 7A of the Facteries and Industrial Undertakings
Ordinance {Cap. 59);

4. Inthe design of hoarding, covered walkways, temparary works and possible modifications to the existing bullding
structure, the following documents may also be relevant:
(ix] Guidelines on the Design and Construction of Scaffolds issued by Buildings Department

The following European Standard may also be used as a reference for propping:-
(k)]  BSEN1065-  Adjustable Telescopic Steel Props;
[xi] EW 12810-1-  Fagade Scaffolds Made of Prefabricated Components;

Part 1: Product Specifications;
(xii)  EM12810-2-  Facade Scaffolds Made of Prefabricated Components;

Part 2: Particular Methods of Structural Design;

[xili)  EW12811-1-  Temporary Works Equipment - Part 1: Scaffolds — Performance Requirements and General
Design;

{xiv] EN12811-2-  Temporary Works Equipment - Part 2: Infermation on Materials;

{avi}  EN12811-3-  Temporary Works Equipment - Part 3: Load Testing;

[avii) BSEN12B12-  Falsewuork - Performance Requirements and General Design (BS 5975: 1996 exists in
parallel with this standard and provides recommendations on the design of falsework
using permissible stress methods and on procedures for the successful management of
wark an site, incleding the appaintment of a falsework coordinator.)

The following may alse be used as a reference for debris and waste handling:-
{uvlil)  Public Cleaning and Prevention of Nuisances By-Law (Cap 132);

{xx)  Public Health and Municipal Services Ordinance {Cap 132);

{xxi)  Land (Miscellaneous) Ordinance;

{xxil)  Dumping at Sea Ordinance;

{axiii)  Works Bureau Technical Circulars on debris and waste.
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APPENDIX

PPENDIX E
NOTIFICATIONS AND PROCEDURES

For the general checklist, please refer to the Code.

1. Asbestos Abatement Works
The contractor should take into account that EPD's inspectors may require asbestos materials to be removed prier to
the removal of other fixtures, including the provision of safety precaitionary works such as propping, etc., in the area
affected. The contracter may have to erect protective work such as scaffolding with tarpaulin sheets as a protective
medium and provide access for the removal of ashestos materials.

Apart from the removal of asbestos, the contractor should alse remave and deactivate hazardous products such as
gas cylinders for various functions off-site, Radioactive installations such as smoke detectors should be removed and
collected by a specialist acknowledged by the Radiation Board.

2. Hoarding Permit

The Authorized Person should monitor the expiry date of the hoarding permit and renew the permit accordingly. For
the erection of the hoarding, road traffic would normally be affected, resulting in the temparary closure of ane or part
of a road or street lane; the Contractor needs to study the effects on pedestrians and vehicular traffic. A Temparary
Traffic Management (TTM) proposal with a Traffic Impact Assessment {TIA) should be submitted to the Transport
Department and Police for approval, Upen approval, application shall be made to Road Management Office (RMO) for
approval in principle. For final approval and implementation, this would then be fellowed by an on-site trial run, if
required by the Police.

If construction wark affects the pavement, the TTM should also be submitted to the Highways Department for approval.

3. Excavation Permit
The requirements for the application of an Excavation Permit {(*EP") may change from time to time due to revisions to
the operation system of the Highways Department to match rural requirements,

Currently, an applicant of an EP would be the landowner with payment. Allow ample time for an EP application as the
process may take longer than expected due to other EP applications in the vicinity for road and/or pavement projects
by private-sector developers, utility companies and government.

4. Consent for the Demolition Works
Appendix B - Demaolition Plan Checklist of the Code requires that a Chinese version of the Demalition Plan be provided.
Although it is not a statutory requirement of the Buildings Department, consent for demalition warks may not be
granted under the autharity of the Buildings Department,

The contractor must ensure that all hazardous materials such as asbhestos have been completely remaved from the site
and that a report of completion is filed with EPD.

The contractor may commence demalition work after a 7-day notification under the requirements of Form BA10.
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APPENDIX

APPENDIX E
NOTIFICATIONS AND PROCEDURES

5. MNotification for Commencement
The principal contractar shall give notice to the EPD and Labour Department no less than 7 days prior to the
commencement of work onsite.

6. Posting of Information
Please refer 1o the Code.

7. Demolition Activities within the “Restricted Hours”
Please refer to the Code,

8. Discharge to the Waters of Hong Kong
Please refer to the Code.

9, MNotification for Completion
The specified form is Farm BAT4A.

10. Waste Disposal

Under the Waste Disposal Ordinance (Chapter 354) and Waste Disposal (Charges for Disposal of Construction Waste)
Regulation, an application for waste disposal trip ticket chits must be made with EPD using Form 1 no less than 21 days
prior to actual waste disposal.
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APPENDIX F
EXAMPLE OF DEMOLITION PLAN AND STABILITY REPORT FOR TOP DOWN MANUAL METHOD

The example shown in the Code is a general guideline and may not be applicable to every case of demolition wark, The AP/
ASE/RSC should assess the special conditions and requirements of a project to determine whether the Demalition Plan and
Stability Report need to be modified. The general requirements of the Code are repeated here as follows:

1. DEMOLITION PLAN

1.1 The Demaolitien Plan shall censist of the following plans:
1.1.1  Fig F.1 Site Plan and Adjoining Site Conditions.
1.1.2  Fig F.2 Typical Floor Plan and Existing Building Infoermation.
1.1.3  Fig F.3 Elevation A.
1.1.4  Fig .4 Demolition Procedure and Sequence.
1.1.5 Fig E5 Precautionary Measures,
1.1.6  Fig F.6 Typical Support at Cantilever.
1.1.7  Fig k.7 Typical Detail far Party Wall Strengthening.

1.2 In the case of sloping ground, the following additional plans are required:
1.2.1  Plan Showing Adjoining Slopes, Buildings, Structures Utilities That May Be Affected by the Demolition.
1.2.2  Sections Showing the Stopes, etc.
1.2.3  Supports ta Slopes, Bulldings, ete, at Each Stage of Demalition,

2, STABILITY REPORT

2.1 The Stability Report of this project shall consist of the following:
2.1.1 A Stability Report to Justify the Safety of the Existing Building During All Phases of Demalition,
2.1.2  AStructural Check with Calculation on the Support of the Cantilevered Slab Between Gridlines A and B,
2.1.3 A Structural Check with Calculation on the Hoarding, Covered Walkway and Catch Platform,
2.1.4 A Structural Check with Calculation on the Strengthening of the Party Wall.

2.2 In the case of a sloping site, the Stability Repart shall include the fellowing:-
2.2.1  Stability Check of the Adjoining Slopes, Buildings, Structures and Utilities Which May Be Affected by the
Demelition, with Supporting Calculations.
2.2.2  Optional Structural and Geotechnical Checks on Any Remedial Measures to Strengthen the Slope.

Figure F.1-{1 0of 2):  Please refer to the Code,

Figure F.1-(2 0f 2):  Please refer to the Code.

Figure F.2-{1 of 2):  Please refer to the Code.

Figure F.2-(2 of 2):  Please also refer to the Code.

4, Hazardous materials

If other hazardous materials are found in the building, such as toxic or non-toxic gas cylinders, chemicals and
radioactive gas smoke detectors, their presence shall be decumented and they shall be removed from the site
accardingly.

Figure F.3:  Please refer to the Code.

Figure F.4-(10of 4):  Please also refer to the Code.
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APPENDIX F
EXAMPLE OF DEMOLITION PLAN AND STABILITY REPORT FOR TOP DOWN MANUAL METHOD

Figure F.4-(1 of 4):  Please also refer to the Code.
1.3 (1) Cantilever slab
For multi-storey building with cantilever structural abutting the street, and depending on the floor Lo floay
height, the following shaould be cansidered:-
1. No. of storeys of props
The Code specifies that all cantilever floors are to be propped. For multi-starey building, the engineers
may work out the debris lpading due to the demolition of the cantilever structure, plus the effect of
impact of the falling debris anto the lower floor, and design the number of floars with props required
ta distribute and support the sald loadings.

When props are provided for short span of cantilever structure, ensure that the props are properly
connected and braced to form a stable system.

2. Tempaorary platform
In traditional residential and office buildings with floor to floor height not exceeding 4.0 m and at the
discretion of the engineer, the provision of a temporary platferm may not be required if the cantilever
structures are being demalished by hand held breakers. The broken down pieces of debris generated
would be in small sizes and the effect of impact to the floor below would be of lesser magnitude. The
Code also specifies that cut and lift method may be applied.

[t is however very important that prior to the start of demalition of the cantilever floor, all the debris
accumufated on top shall be removed and cleared away.

If a temporary platform is required to be installed under the cantilever structure to be demalished, the
engineer must design the platform to be adeguately stable on its own, or being braced to the permanent
structure, or inteqral with tubular frame system with consideration of debris loading generated during
the demolition and remaval process apart from the construction load.

Figure F.5 (3 of 4):  Please also refer to the Code
HNotes on Precautionary Measures:-
3. Seaffolds, working platforms, screen and catchfans
3.2 Bamboo catchfans shatl be provided at vertical interval of no mere than 10m, measured form top
of steel catch platform of hoarding or from ground level if there is no catch platform,

When props are provided for short span of cantilever structure, ensure that the props are properly
connected and braced to form a stable system.

5. Debris Handling

5.1 Loose furniture, and other fixture including E&M waorks abstructing the preparation of safety
precautionary measure work such as propping erection, scaffolding and asbestos removal works
would generally removed. Itisnotrecommended to remove the window and glass unless unavaidable.
This would stll form a typhoon protection to the building before the erection of scaffolding. Even
during the demolition period, the windows would act as protection behind damaged scaffolding,
even functioning partially. In this case, windows should be checked for safety and in operation
function.
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APPENDIX

APPENDIX F
EXAMPLE OF DEMOLITION PLAN AND STABILITY REPORT FOR TOP DOWN MANUAL METHOD

With the latest eperation of the HE Beam plus for new building development, recycling and reuse
of scrap materials in demolition become a common practice. In such a case, records of materials
being removed and sent for recycling are being kept systematically for credit scoring achievement.

5.2 Building debris would be best conveyed through a lift shaft if present. Far manual
method of demolition, openings formed through slabs of each fleor may be in circular form to
match the traditional circular plastic chute available in the market. Depending on floor area of
building, opening for debris disposal can be bigger than 800mm x 800mm.

5.3 () Debris accumulation on the first floor or above shall not be higher than 100mm. The
specified “100mm’ is for demonstration as an example, The engineer should estimate and
work out the actual debris loading generated from the demaolished floor and design the
number and capacity of props and floors below required to support and distribute the
loading. Depending on the type of building, debris generated from the floar slab, beams,
walls and columns, plus internal partition walls and external walls might accumulate up to
400 - 600mm high in bulk with voids. For demalition using hand held preumatic breakers,

| the floor under demalition may be free of props if the structural of the building is of
reasonable condition.

l (B} Height of accumulation of debris on ground may also be worked out by the engineer. In
some case, stock pile of concrete debris may be necessary in open area. The RSC should
ensure that the stock pile of debris would not create a hazard and disturbance to the public
health without protection from dust generated. The RSC must also ensure that hoarding or
walls are nat being surcharged by accumulated debris.

5.5 In the demolition plan, the engineer should consider and study the route for the debris to be
conveyed to the ground floor. In most cases, a transfer system for props at 1st floor level to make
provision for the access of trucks and bull dozer ar bob cat for the removal of the debris at ground
level Is required. For 1ift core within shear wall structures, openings may be required to form part
of the wall at ground level for the discharge of the debris conveyed from above. There are also cases
that part of the structure at 1/F would have to be demolished first to form the required headroom
for the passage of vehicles and trucks.

When preparing the demolition plan, ensure that the gantry is not located right in front of a wall,
a column or even a transformer room.
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APPENDIX

APPENDIX F
EXAMPLE OF DEMOLITION PLAN AND STABILITY REPORT FOR TOP DOWN MANUAL METHOD

Alternatives for Precautionary Measures for Demolition of Cantilevered Beams over Pedestrian
Footpath - Sketch A: Fig. F.5-(2 of 4) refers
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SKETCH A - ALTERNATIVE PRECAUTIONARY MEASURES
FOR DEMOLITION OF CANTILEVERED BEAMS
OVER PEDESTRIAN FOOTPATH.
(Fig. F5 on Page F13 refers)
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APPENDIX

APPENDIX F

EXAMPLE OF DEMOLITION PLAN AND STABILITY REPORT FOR TOP DOWN MANUAL METHOD

a.

Temporary Platform —

It Increases loading to the cantilevered structure and incurs hazard to workers during erection. Installation
of temporary platform is suggested to be waived provided that the floors below demolition are properly
propped taking into account the impact load from the falling debris in the temparary work design, Extension
or strengthening to the catch platform on top of covered walkway would be 2 more effective means.

Catchfan -

All debris falling out the building Is in general caught by the nets and tarpaulin sheet, there should be no
debris falling an the catchfan outside the bamboo scaffolding. It is different from the scaffolding used in
building site where no tarpaulin sheet is provided. The protruded part of the catchfan from the bambog
scaffolding i suggested to be deleted. it will facilitate the maintenance of the scaffolding in particular in
taking precautionary measures for the imminent typhoon,

Steel Scaffolding Frames -
It is preferable to prop for provision of convenient and safe access and better stability.

Heavy Duty Nylon Net -
To be installed between the bamboo scaffolding and building facade which is effective in catching falling
debris.

Notes on Precautionary Measures - Figure F5-(3 of 4)

a.

b.

Para. 1 — It is advisable to design on-ground footing for the hoarding to avold excavation at footpath.

Para. 3.3 — Guidelines on the Design & Construction of Bamboo Scaffolds from Buildings Department
should also be referred to.

Para, 5.3 — Loader / Excavator / Backhoe may be used for picking up the debris, but not bull dozer.

Para. 5.3(A) — Depth of debris accumulation should be assessed by RSE adopting a suitable void ratio
(e.q., 30% voids).

Para. 5.3(C) — Depth of debris accumulation on cantilevered structures should also be assessed by RSE
in consideration with the propping system provided. However, debris accumulation should be avoided as far
as practical.
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APPENDIX

APPENDIX G
EXAMPLE OF DEMOLITION PLAN AND STABILITY REPORT FOR TOP DOWN METHOD BY MACHINES

The example shown In the Code is a general guideline and may not be applicable to every case of demolition work. The Apy
RSE/RSC should ascertain and modify as required to meet the special conditions and requirements that may occur in the
project. The general requirements from the Code are repeated as following.

1. DEMOLITION PLAN

1.1 The demalition plan shall consist of the following plans:
11,1 Fig 6.1 Site Plan and Adjeining Site Conditions,
1.1.2  Fig G.2 Typical Floor Plan and Existing Building Information.
1.1.3  FigG.3 Elevation A
1.1.4  Fig G.4 Demalition procedure and sequence
1.1.5 Fig 6.5 Precautionary Measures
1.1.6  Fig G.6 Typical Support (This drawing is not shown, and is similar to Fig F.6 in Appendix F)

2, STABILITY REPORT

2.1 The stability report of this project shall consist of the following:

2.1.1 A stability report to justify the safety of the existing building during all phases of demalition.

2.1.2  Astructural check with calculation on the support of cantiflevered slab and beams between gridlines 5
and 4.

2.1.3 A structural check with calculation on the support to typical floors catering for the loading due to
powered mechanical plants.

2.1.4 A structural check with calculation on the temporary ramp design te allow the descending of
the machines.

2.1.5 A stability report with calculation to justify the safety of lifting of the machine to the roof.

216 Astructural check with calculation on (ts hoarding, covered walkway, and catch platfarm.

The notes described in Appendix F are also applicable for use in this Appendix.

5. Debris Handling
The notes on the allowable height of for demolition by manual or machine method would both apply.

Refuse chute formed are generally bigger for demalition work by machine. A size of 2.0m x 2.0m is commaon,
Please also refer to Clause 3.10 of Chapter 3 - Precautionary Measures, for the protection required for refuse
chute,

When designing the allowable height of debris, the engineer should include the weight of the mechanical
hydraulic excavator equipped with breaker or crusher together with the concrete debris. However, at the
moment when the machine is nat sitting on the concrete debris, there is a surplus safety margin of the
allowable height of the debris that a floor can suppoert without the surcharge from the machine.

In the design, the engineer always assumes that the whole floor is fully loaded with the samé
allowable height of debris. This is generally not the case. Generally debris would be higher at
location of partition wall, either structural or non-structural, or larger size of beams and columns.




RACTICE FOR DEMOLITION OF BUILDINGS YEAR 2004

APPENDIX

APPENDIX G
EXAMPLE OF DEMOLITION PLAN AND STABILITY REPORT FOR TOP DOWN METHOD BY MACHINES

The number of excavators to be allowed for the demaolition work is based on the manouvre area
available for a typical fleor, such that the machine can demolish the floor in an efficient and safe
manner. The design is similar to the design concept of a car park, which a uniformly distributed
load has been assumed, such that the space occupied by each car would not be placed by another
one on top to overfoad a floor.

6. Special Site Safety
Emergency exit is very important in a demolition site. This is due to the fact that the site conditions are
changing everyday with the ongoing demaolition activities. Emergency lighting should be installed in the
exit route,

Generally during the demaolition of a typical floor, the staircase would be blocked momentarily during the
period of the staircase demolition. In such a case, an alternative exit route should be provided if possible
ta ensure exit safety. Prominent notice should be posted with daily briefing of the exit route of the day
for the warkers.
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LIST OF EXAMPLES

Example 1 Telescopic Tubular Props with Horizontal Tubular Bracings by Couplers or
Steel Angle Bracing by Welding
g

Progs with norizontal steel angle bracing by welding
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ST OF EXAMPLES

xample 2 Tubular Module Frame System - Demolition of overhead structure at excessive
height showing platform under structure

Prapping using tubular frame system for demolition of Erecting platform under structire 1o be demalished

ivertedd structune

3 ! F, o E s sl tnd B alsifrres
Close-up views of platform under (o-be-demalished structure Debris fram demoplition being collected by platherm
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LIST OF EXAMPLES

Example 3 Tubular Module Frame System

Frame system used a5 propping for excessive neight

Example 4  Scaffold Frame System for Demolition of Structure at Excessive Height




ST OF EXAMPLES

¢ample 5 Timber Catch Fans Installed between 5caffolding and Face of Building at
Every Three Floors

xample 6 Wall Demolition by Manual Method Using Chain and Block
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LIST OF EXAMPLES

Example 7 Cut-and-Lift Wall Demolition by Manual Method Using Mobile Crane
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LIST OF EXAMPLES

Example 8  View Showing Tower Crane and Mobile Crane for Hoisting, Bamboo Catch Fans and
Fire Retardant Tarpaulin

Lifting af mecharical plant by mobile crane

i i : I . i T
| o Tl Ty .

Lifting of demolished elemant By tower crane
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Lifting by mobile crane




LIST OF EXAMPLES

Example 9 Demolition of External Column / Beam Frame with Machine

|, Breaking the upper wall / beam 2. Breaking the lower fin / column 1, Twa excavators in place

4. [ne holding the wall with the
other breaking

7. Cutting outer layer of rebars of fins 8. Fire precaution G Cutting harizental rebars
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LIST OF EXAMPLES

Example 9 Demolition of External Column / Beam Frame with Machine

13. Pulling, wall coming down slawly 14, Cutting the inner eebar 15, Breaking the concrete afterwards
with column rebar yielding on ground




LIST OF EXAMPLES

Example 10 Cut-and-Lift Demolition of Precast Buildings using Tower Crane

1. Clearing Non-structural Partition Walls

o i = |

4. Securing Precast Slab Panel to Lifting
Framae

7. Lifting up Precast Slab Panel (1} 8. Lifting up Precast Slab Panel {2) 9. Exposing Joints of Precast Wall Pane




LIST OF EXAMPLES

txample 10 Cut-and-Lift Demolition of Precast Buildings using Tower Crane

10. Securing Precast Wall Panel to Lifting
Frame

13. lacking up Precast Wall Panel 14, Lifting up Precast Wall Panel (1} 15. Lifting yp Precast Wall Panel (2]
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Example 11 Demolition of Wall by Mechanical Plant in Conjunction with Wires
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1. Machine descending 4. Descend almost completed
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ST OF EXAMPLES

xample 13 Demolition of Beam / 5lab by Mechanical Crusher
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3. Crushing slab behing beam

islab temporarily supparted on 3 sides)
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& Crushing slab behind bear

(stab temperarily supported on 3 sides)
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LIST OF EXAMPLES

Example 14 Demolition of Internal Beam by Mechanical Crusher
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5 Crushing continues 1o other side of Deam
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! Crushing continues 19 0iney side of beam
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8. Crushing completed




LIST OF EXAMPLES

Example 15 Demolition of Internal Column by Mechanical Crusher

1. Crushing starts with surrannding 2. Crushing cantinues with water spraying
areq wacated

b, Crushing concrete off at bottom

7. Cutting rebass B. Crushing remaining concrete 8, Cutting remaining rebar and
finishing cperation
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Example 16 Demolition of Internal Column by Mechanical Breaker

1. Breaking starts with area vacated 4. Breaking continues with water spraying

L. Column falls down slowly with 8. Breaking up remaining concrete b Operation completed
rebars bending




LIST OF EXAMPLES

Example 17 Demolition of Internal Beam / Slab by Mechanical Breaker

|. Breaking beam at mid-span 2. Breaking continues 3. Breaking continues

7. Breaking of slab cantinues B, Breaking beam ¢ slab completed 9. Cleaning away se-bars




LIST OF EXAMPLES .

Example 18 Long Span Truss with Propping Remaining under at Mid-span
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1. Overyiew of lang span truss 2. Crushing top chord of truss 1. Crushing of top chord continees and }
[praps remaining in mid-span) removing rebars i

R

7. Crushing of bottem chords continues 8. Crushing of battom chords cantinues %, Removing rebars atter completion
of crushing i




LIST OF EXAMPLES

Example 19 Demolition of cantilever structure by HRDR
Spectator Stand = constructed with ane-way-span slabs supported on secondary beams spanning between main cantilever girders

1. Crushing slab panels bay by bay 2. Crashing internal secondary bieam 1, Crashing internal stab pame

4, Crashing frant pottion of main 5 Crushing internal slab panels and fi. Crushing remaining main cantitever
Cantiever gireer secandary beams qirder

! Crushing internal bays campleted 8. Demalishing end bay atter remaval of 9. Demalition of end bay completed
props
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LIST OF EXAMPLES

Example 19 Demolition of cantilever structure by HRDR

10, Demalishing oppasite end bay 11.Demalishing end calumn/wall 12, Demalishing spectater seating
after removal of props supporting main cantilever girder

13. Damollshing spectator seating 14. Clearing debris after seating demolitien 15, Finishing off semaining portien
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