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Introduction

This Construction Noise and Vibration Management Plan (CNVMP) has been prepared
for works associated with the deconstruction of Willow Grove as part of the
Powerhouse Parramatta project.
The report outlines the relevant assessment criteria, assessment of impacts and the
management techniques that should be used to manage noise and vibration impacts from
the works, of which the most significant noise and vibration generating activities are
demolition of the existing structures.
A Noise and Vibration Impact Assessment Report (NVIA) [1] was prepared by Arup on
22 April 2020 for the project application, which presented preliminary assessments of
construction noise and vibration impacts along with establishment of background noise
levels utilised in this CNVMP. A CNVMP for the early works demolition was prepared
by Arup on 23 April 2021 [2].

1.1

Scope of this document

This CNVMP has been developed in accordance with Condition of Consent of
Application SSD-10416, Powerhouse Parramatta.
Individual requirements which have been addressed in this CNVMP are outlined in
Section 4, along with the corresponding CNVMP section.

1.2

Responsibilities

The Contractor will be responsible for adhering to the construction noise and vibration
mitigation measures outlined in the NVIA.

1.3

Qualification

This CNVMP was prepared and reviewed by suitably qualified and experienced
acousticians from the Arup Acoustics team, who hold good working knowledge of the
relevant standards, specifications and conditions applicable to this project.

REP 0003 | Issue 3 | 22 April 2020 | Arup
PHM-ARP-REP-AC-0003 V3 WILLOW GROVE CNVMP.DOCX

Page 4

Infrastructure New South Wales

2

Powerhouse Precinct Parramatta
Willow Grove Construction Noise and Vibration Management Plan

Project Description

Powerhouse Parramatta will be an active working precinct and include the Powerlab,
which will enable researchers, scientists, artists and students from across regional NSW,
Australia and around the world to collaborate and participate in Powerhouse programs.
Powerhouse Parramatta building shall include:
•
•
•
•
•
•
•
•

2.1

seven major public presentation spaces for the exhibition of Powerhouse
Collection;
front and back-of-house spaces;
studio, co-working and collaboration spaces comprising the ‘Powerlab’,
supported by 30 residences (serviced apartments) for scientists, researchers,
students and artists, and 60 dormitory beds for school students;
education and community spaces for staff, researchers and the Powerlab
residents, the community, and education and commercial hirers;
commercial kitchen comprising the ‘Powerlab Kitchen’ used for cultural food
programs, research, education and events;
film, photography, and postproduction studios that will connect communities
with industry and content that will interpret the Powerhouse Collection;
public facing research library and archive for community, industry, students and
researchers to access materials; and
a mix of retail spaces including food and drink tenancies with outdoor dining.

Site vicinity and nearby noise-sensitive premises

The site is located at the northern edge of the Parramatta CBD on the southern bank of
the Parramatta River. It occupies an area of approximately 2.5 hectares and has
extensive frontages to Phillip Street, Wilde Avenue and the Parramatta River. A small
portion of the site extends along the foreshore of the Parramatta River to the west, close
to the Lennox Street Bridge on Church Street.
The site boundary is identified in Figure 1 and Figure 2. The site excludes the GE
Office Building at 32 Phillip Street.
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Figure 1: Aerial photograph of the site and its context Source: Mark Merton Photography

Figure 2: Site boundary, key existing features, and immediate local context Source: Ethos Urban

The immediate context of the site comprises a range of land uses including office
premises, retail premises, hotel, serviced apartments and residential apartments. To the
north is the Parramatta River and open space corridor, beyond which are predominately
residential uses. The Riverside Theatre is located to the north-west across the
Parramatta River.
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Noise sensitive receivers

In accordance with the Noise Policy for Industry (NPfI) [3] the reasonably mostaffected receivers have been identified. Table 1 presents the most-potentially affected
residential receivers and mixed-use receivers, while Table 2 resents the non-residential
noise sensitive receivers within the study area. Mixed-use receivers are defined as
residences located in the same building as a commercial premise.
Figure 4 shows the receivers where noise and vibration impacts were assessed within
this report.
Table 1: Reasonably most-affected residential receivers
Receiver
ID

Address

No. of
floors

R1

14 Lamont Street, Parramatta

6

R2

3 Sorrell Street, Parramatta (Solace apartments)

16

R3

330 Church Street, Parramatta (Meriton suites)

49

R4

12 Phillip Street, Parramatta (Coronation – Under construction)

41

R5

5 Elizabeth Street, Parramatta

4

R6

1 Robertson Street, Parramatta

3

M1

66 Phillip Street, Parramatta

4

M2

302 Church Street, Parramatta

2

M3

295 Church Street, Parramatta

2

Table 2: Non-residential receivers
Receiver
ID

Name

Address

No. of
floors

Commercial
C1

Meriton Suites

330 Church Street, Parramatta

32

C2

Parkroyal (Hotel tower)

30 Phillip Street, Parramatta

10

C3

Parkroyal (Lobby/Entrance/Hotel)

30 Phillip Street, Parramatta

8

C4

GE Building

32 Phillip Street, Parramatta

14

C5

Himalayan Fusion

81 Phillip Street, Parramatta

3

C6

Rotary South Pacific & Philippines
Office

60 Phillip Street, Parramatta

5

Child Care Centre
CC1

MindChamps Early Learning Centre

330 Church Street, Parramatta

1

CC2

Reggio Emilia Early Learning Centre

100 George Street, Parramatta

2

Riverside Theatres

353-353 Church Street, Parramatta

5

E1

Apex Institute of Education

2 Sorrell Street, Parramatta

3

E2

Parramatta Marist High (Middle of
Grounds)

3 Marist Place, Parramatta

4

Theatre
CU1
Education
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Receiver
ID

Name

Address

No. of
floors

E3

University of New England

211 Church Street, Parramatta

3

Prince Alfred Square

0

Passive Recreation Area
P1

Prince Alfred Square

Place of Worship
W1

Parramatta Mosque

150 Marsden Street, Parramatta

8

W2

All Saints Anglican Church

27 Elizabeth Street, Parramatta

2
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Figure 3: Assessment location
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3

Assessment

3.1

Construction noise management levels

Noise Management Levels (NMLs) have been established based on measured
Rating Background Levels, detailed in the NVIA [1].
Project NMLs have been reproduced in Table 3 and Table 4 for residential and
non-residential premises respectively.
Table 3: Residential Noise Management Levels during intended working hours

Name

Assess.
location

R1

14 Lamont St

R2

Rec. ID

External NML,
dBLAeq 15minute
Standard
hours

Out of
standard
hours

Highly
noise
affected

External

61

56

75

Solace Apartments, 3 Sorrell St

External

61

56

75

R3

Meriton Suites (Apartment)

External

61

56

75

R4

Coronation (Under Construction) External

61

56

75

R5

5 Elizabeth St (Apartment)

External

61

56

75

R6

1 Robertson St (Apartment)

External

61

56

75

M1

66 Phillip St

External

61

56

75

M2

Coco Cubano

External

61

56

75

M3

Mad Mex

External

61

56

75

Residential

Table 4: Non-residential Noise Management Levels during intended working hours

Rec. ID

Name

Time period

Assess.
location

External
NML,
dBLAeq
15minute

Commercial
C1

Meriton Suites

When in use

External

70

C2

Parkroyal (Hotel tower)

When in use

External

70

C3

Parkroyal (Lobby/Entrance/Hotel)

When in use

External

70

C4

GE Building

When in use

External

70

C5

Himalayan Fusion

When in use

External

70

C6

Rotary South Pacific & Philippines
Office

When in use

External

70

CC1

MindChamps Early Learning Center When in use

External

652

CC2

Reggio Emilia

External

551

Child Care
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Time period

Assess.
location

External
NML,
dBLAeq
15minute

Educational institution
E1

Apex Institute of Education

When in use

Internal

551

E2

Parramatta Marist High (Middle of
Grounds)

When in use

Internal

551

E3

University of New England

When in use

Internal

551

When in use

External

60

When in use

External

603

Passive recreation area
P1

Prince Alfred Square

Community Use
CU1

Riverside Theatres

Place of worship
W1

Parramatta Mosque

When in use

Internal

551

W2

All Saints Anglican Church

When in use

Internal

551

Note:
1. External noise levels have been determined by assuming a 10dB reduction through an open window.
2. MindChamps Early Learning Center does have doors on the eastern façade facing the construction area,
however these doors are only used to access the outdoor play area. During sensitive times, such as rest
times, these doors are closed. A 20dB reduction has been assumed through a closed door.
3. AS2107 recommends an internal noise level for a drama theatre of 25-30 dBA. A loss of 30dB through
the building fabric into the theatre has been applied, based on the assumption a theatre building would
require reasonably high performing building envelope.

3.2

Activities

The Works to be delivered by the Contractor is for the Site establishment
(including temporary services), decommissioning of existing services,
deconstruction of the buildings and structures. Works are anticipated to occur for
up to 3 months. Assumed construction equipment to be used for redevelopment
works are provided in Table 5.
Equipment sound power levels have been determined by reference to AS2436 [4],
BS5228 [5], and Arup’s measurement database. The equipment below has been
assumed to operate concurrently however equipment sound power levels have
been adjusted according to its usage in a worst case 15-minute period, and penalty
corrections for impulsive noise characteristics.
The locations of equipment have been based on the locations of the construction
works around the site.
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Table 5: Construction equipment usage and associated sound power levels (Lw)
Number of plant
items

Plant Item

Sound power
% of use in
level per
Penalty1,
worst case
item - Lw,
dB
15 mins
dB(A)

Excavator (7t)

95

0

100

1

Concrete Saw

122

0

50

1

Jack Hammer

121

5

50

1

Sledgehammer

97

5

10

1

Demolition of rear
section of Willow
Grove

Note:
1. 5dB penalty applied for impulsive nature of noise.

3.3

Assessment methodology

Noise emissions from construction activities associated with the Powerhouse
Parramatta have been assessed to criteria outlined in Section 3.1.
Noise emissions have been modelled using SoundPlan 8 in accordance with
ISO9613-2 algorithms. The model included:
•

Construction noise sources listed in Section 3.2;

•

Surrounding buildings;

•

Receivers listed in Section 2.2; and

•

Ground terrain and absorption.

Noise emissions have been modelled on the following assumptions:
•

Equipment, staging and durations are based on information provided by Haus
Builders

•

The location of equipment will be spread evenly across the site.

3.4

Noise prediction results

Predicted construction noise levels at surrounding residential receivers along with
the relevant NML for the intended working hours are presented in Table 6.
Table 6: Predicted demolition noise levels – Residential receivers, dBLAeq (15 min)
NML
LAeq,15min

Daytime
Noise Levels

R1 - 14 Lamont Street

61

74

R2 - 3 Sorrell Street

61

71

R3(Upper) - 330 Church Street

61

65

R3(Lower) - 330 Church Street

61

66

R4(Upper) - 12 Phillip Street

61

51

Receiver
Residential receivers (including mixed use developments)
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R4(Lower) - 12 Phillip Street

61

54

R5 - 5 Elizabeth Street

61

67

R6 - 1 Robertson Street

61

65

M1 - 66 Phillip Street, Parramatta

61

69

M2 - 302 Church Street, Parramatta

61

56

M3 - 295 Church Street, Parramatta

61

48

Notes:
Levels shaded in grey indicate a notional exceedance of NMLs based on the worst-case assumptions noted
above.

Results indicate that the largest exceedances are predicted at the residences along
the north of the Parramatta River, opposite the site (R1 – 14 Lamont Street, R2 – 3
Sorrell Street), with exceedances of up to 13 dB predicted.
Noise levels are not predicted to reach ‘highly affected’ levels of 75
dBLAeq(15minute) or above.
The residential Meriton Suites on Church Street (R1 - 330 Church Street) are
located to the west of the Meriton serviced apartments (C1 - 330 Church Street,
assessed in Table 7), therefore are shielded from the highest construction noise
impacts.
Highest predicted noise levels are attributed to high noise equipment including the
concrete saw and the jackhammer.
Predicted noise levels at non-residential receivers are presented in Table 7.
Table 7: Predicted demolition noise levels – Non-residential receivers, dBLAeq (15 min)
NML
LAeq,15min

Daytime
Noise Levels

C1(Lower) – Meriton Suites, 330 Church Street, Parramatta

70

79

C1(Upper) - Meriton Suites, 330 Church Street, Parramatta

70

76

C2 – Park Royal Lobby 30 Phillip Street, Parramatta

70

74

C3 - Park Royal Tower 30 Phillip Street, Parramatta

70

75

C4 - 32 Phillip Street, Parramatta

70

79

C5 - 81 Phillip Street, Parramatta

70

79

C6 - 60 Phillip Street, Parramatta

70

77

W1 - 150 Marsden Street, Parramatta

55

46

W2 - 27 Elizabeth Street, Parramatta

55

46

CC1 - 330 Church Street, Parramatta

55

79

CC2 - 100 George Street, Parramatta

55

56

E1 - 2 Sorrell Street, Parramatta

55

71

E2 - 3 Marist Place, Parramatta

55

48

Receiver
Commercial receivers

Places Of Worship

Childcare Facilities

Educational Facilities
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55

43

60

51

60

62

Passive Recreation
P1 - Prince Alfred Square
Community Use
CU1 - 353-353 Church Street, Parramatta

Notes:
Levels shaded in grey indicate a notional exceedance of NMLs based on the worst-case assumptions noted
above.

Results indicate that the largest exceedances are predicted at receivers
immediately adjacent to the site (CC1 - 330 Church Street), west to the site and
across Parramatta River (E1 - 2 Sorrell Street), with exceedances up to 24 dB
predicted.
Exceedances of up to 9 dB are predicted at surrounding commercial premises,
which are located immediately adjacent to the proposed site.
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CNVMP requirements

The specifications outlined in this CNVMP have been based on the requirements outlined
in the Consent.

These requirements, along with the corresponding section of this CNVMP where
the requirements are addressed, are detailed in Table 8.
Table 8: CNVMP requirements
Condition
D11. Management plans required under this consent must be prepared
having regard to relevant guidelines, including but not limited to the
Environmental Management Plan Guideline: Guideline for Infrastructure
Projects (DPIE April 2020).
Note: The Environmental Management Plan Guideline is available on the
Planning Portal at:
https://www.planningportal.nsw.gov.au/majorprojects/assessment/postapproval
Note: The Planning Secretary may waive some of these requirements if they
are unnecessary or unwarranted for particular management plans

Addressed in
CNVMP
Section
This document

D14. The Construction Noise and Vibration Management Sub-Plan
(CNVMSP) must address, but not be limited to, the following:
be prepared by a suitably qualified and experienced noise expert;

Section 1.3

incorporate recommendations of the noise report titled ‘Noise and Vibration
Impact Assessment’ Issue 02, prepared by ARUP and dated 22 April 2020–
as amended by letter ‘Powerhouse Parramatta SSDA Acoustic Response
Submissions’ prepared by ARUP and dated 26 August 2020;

Throughout

describe procedures for achieving the noise management levels in EPA’s
Interim Construction Noise Guideline (DECC, 2009);

Throughout

hours of construction in accordance with Conditions E4 to E7;

Section 9.1

outline how noise and vibration impacts would be monitored during
construction

Section 6 and 7

describe the community consultation undertaken to develop the strategies;

Community
Consultation
Strategy,
Appendix A

describe the measures to be implemented to manage high noise generating
works, in close proximity to sensitive receivers;

Section 6, 9.2
and 9.4

include a complaints management system that would be implemented for the
duration of the construction; and

Community
Consultation
Strategy,
Appendix A

include a program to monitor and report on the impacts and environmental
performance of the development and the effectiveness of the management
measures in accordance with condition D11.

Section 6 and 7
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Condition
E4. Construction, including the delivery of materials to and from the site,
may only be carried out between the
following hours:
(a) between 7am and 6pm, Mondays to Fridays inclusive; and
(b) between 8am and 1pm, Saturdays.
(c) No work may be carried out on Sundays or public holidays.

Addressed in
CNVMP
Section
Section 9

E5. Construction activities may be undertaken outside of the hours in
condition E4 if required:
(a) by the Police or a public authority for the delivery of vehicles, plant or
materials; or
(b) in an emergency to avoid the loss of life, damage to property or to
prevent environmental harm; or
(c) where the works are inaudible at the nearest sensitive receivers.
E6. Notification of such construction activities as referenced in condition E5
must be given to affected residents before undertaking the activities or as
soon as is practical afterwards.
E7. Rock breaking, rock hammering, sheet piling, pile driving and similar
activities may only be carried out between
the following hours:
(a) 9am to 12pm, Monday to Friday;
(b) 2pm to 5pm Monday to Friday; and
(c) 9am to 12pm, Saturday.
E15. The development must be constructed to achieve the construction noise
management levels detailed in the Interim Construction Noise Guideline
(DECC, 2009). All feasible and reasonable noise mitigation measures must
be implemented and any activities that could exceed the construction noise
management levels must be identified and managed in accordance with the
management and mitigation measures identified in the approved CNVMSP.

Throughout

E16. The Applicant must ensure construction vehicles (including concrete
agitator trucks) do not arrive at the site or surrounding residential precincts
outside of the construction hours of work outlined under Conditions E4 to
E7.

Section 9.1

E17. The Applicant must implement, where practicable and without
compromising the safety of construction staff or members of the public, the
use audible movement alarms of a type that would minimise noise impacts
on surrounding noise sensitive receivers.

Section 8.2

E18. The Applicant must ensure that any work generating high noise impact
(i.e. work exceeding a NML of LAeq 75dBA) as measured at the sensitive
receiver must only be undertaken in continuous blocks of no more than 3
hours, with at least a 1 hour respite between each block of work generating
high noise impact, where the location of the work is likely to impact the
same receivers. For the purposes of this condition 'continuous' includes any
period during which there is less than one hour respite between ceasing and
recommencing any of the work the subject of this condition.

Section 9
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Condition

Addressed in
CNVMP
Section

E19. Any noise generated during construction of the development must not
be offensive noise within the meaning of the Protection of the Environment
Operations Act 1997 or exceed approved noise limits for the site.

‘Offensive
noise’ is
considered
addressed by the
correction for
annoying
characteristics in
accordance with
Fact Sheet C of
the NPfI [3],
applied in
Section 3

E20. Vibration caused by construction at any residence or structure outside
the site must be limited to:
(a) for structural damage, the latest version of DIN 4150-3 (1992-02)
Structural vibration - Effects of vibration on structures (German Institute for
Standardisation, 1999); and
(b) for human exposure, the acceptable vibration values set out in the
Environmental Noise Management Assessing Vibration: a technical
guideline (DEC, 2006) (as may be updated or replaced from time to time).

Section 7

E21. Vibratory compactors must not be used closer than 30 metres from
residential buildings unless vibration monitoring confirms compliance with
the vibration criteria specified in condition E20.
E22. The limits in Conditions E20 and E21 apply unless otherwise outlined
in a Construction Noise and Vibration Management Plan, approved as part of
the CEMP required by Condition (a) of this consent.
E23. The Applicant shall refer to the minimum working distances in Table
25 of the document titled ‘Noise and Vibration Impact Assessment’ Issue 02,
prepared by ARUP and dated 22 April 2020, and undertake vibration
monitoring at the nearest potential affected building where vibration
intensive works are required within these minimum distances. Vibration
monitoring should be capable of real-time alerts where measured vibrations
exceed criteria.
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Site personnel – Responsible Person

A member of the site staff will act as the Responsible Person with respect to noise
and vibration.
Identification of all reasonable and feasible noise mitigation methods will be
conducted by the Responsible Person on a daily basis during noisy works. The
Responsible Person will have the authority to modify work practices in response
to complaints, where this is considered appropriate
They will be responsible for implementing the measures within this CNVMP.
Specifically, the Responsible Person is to:
•

Regularly train workers and contractors (such as at toolbox talks) to use
equipment in ways to minimise noise, including discussion of noise and
vibration mitigation, monitoring and assessment. These topics will also be
covered under induction processes;

•

Ensuring good work practices are adopted to avoid issues such as noise from
dropped items and noise from communication radios is kept as low as is
practicable;

•

Ensure the use of radios or stereos outdoors is avoided;

•

Ensure the use of two way radios at the minimum effective volume, and avoid
shouting or whistling at the site; and

•

Ensure shouting, talking loudly and slamming vehicle doors is avoided.
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Noise monitoring

This Section outlines a noise monitoring programme to monitor construction noise
levels at critical locations around the site.
Short term attended noise monitoring (15 minutes duration) is to be conducted at
the following nearest residential and non-residential premises:
•

14 Lamont Street, Parramatta

•

Meriton Suites, 330 Church Street, Parramatta

This monitoring shall be conducted at the commencement of a new stage of works
which involve ‘High Noise Impact Works’, which are defined as:
•

jack hammering, cutting of concrete or steel or other work occurring on the
surface that generates noise with impulsive, intermittent, tonal or low
frequency characteristics that exceed the NML; or

•

continuous noisy activities where ‘continuous’ includes any period during
which there is less than a 1-hour respite between ceasing and recommencing
any of the work that is the subject of this condition.

6.1

Reporting

Monitoring results shall be recorded in a monitoring report which includes:
•

Time and date of monitoring

•

Monitored levels

•

Activities taking place during monitoring

•

Identification of any exceedances and likely equipment attributed to
exceedances.

6.2

Equipment specifications

All monitoring equipment must comply with AS IEC 61672.1 2004
“Electroacoustics - Sound Level Meters” and designated as Class 1 for attended
monitors.

6.3

Maintenance

All equipment to monitor the performance of the development must be:
a)

maintained in a proper and efficient condition;

b)

maintained and checked by a suitably qualified acoustician; and

c)

operated in a proper and efficient manner.
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7

Vibration management

7.1

Criteria

Vibration criteria for construction works are established in the following sections.

Human comfort
Human comfort vibration criteria are established in accordance with NSW EPA’s
Assessing Vibration – A Technical Guideline [6]. The guideline recommends
‘preferred’ and ‘maximum’ weighted vibration levels for both continuous
vibration sources, such as steady road traffic and continuous construction activity,
and for impulsive vibration sources. The weighting curves are obtained from
BS 6472-1:2008 [7].
For intermittent sources such as construction, the guideline uses the vibration dose
value (VDV) metric to assess human comfort effects of vibration. VDV considers
both the magnitude of vibration events and the number of instances of the
vibration event. Intermittent events that occur less than 3 times in an assessment
period (either day, 7 am to 10 pm, or night, 10 pm to 7 am) are counted as
‘impulsive’ sources for the purposes of assessment.
The recommended vibration limits for maintaining human comfort in residences
and other relevant receiver types are given for continuous/impulsive and
intermittent vibration in Table 9 and Table 10 respectively.
Table 9: Preferred and maximum weighted root-mean-square (rms) values for continuous
and impulsive vibration acceleration (m/s²) 1-80 Hz
Preferred Values
Location

Period

Maximum Values

z-axis

x- and
y-axes

z-axis

x- and
y-axes

Daytime 0700-2200h

0.010

0.0071

0.020

0.014

Night-time 2200-0700h

0.007

0.005

0.014

0.010

Day- or Night-time

0.020

0.014

0.040

0.028

Daytime 0700-2200h

0.30

0.21

0.60

0.42

Night-time 2200-0700h

0.10

0.071

0.20

0.14

Day or Night-time

0.64

0.46

1.28

0.92

Continuous Vibration
Residences

Offices, schools,
educational institutions
and places of worship
Impulsive Vibration
Residences

Offices, schools,
educational institutions
and places of worship

1. Criteria for sensitive areas are only indicative, and have been provided as guidance to acceptable
vibration levels for the use of sensitive equipment.
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Table 10: Acceptable vibration dose values for intermittent vibration (m/s1.75)
Daytime 0700-2200 h

Night-time 2200-0700 h

Location

Preferred
Value

Maximum
Value

Preferred Value

Maximum
Value

Residences

0.20

0.40

0.13

0.26

Offices, schools,
educational
institutions and places
of worship

0.40

0.80

0.40

0.80

1. Criteria for sensitive areas are only indicative, and there may be a need to assess intermittent vibration
against impulsive or continuous criteria.

Structural damage
German Standard DIN 4150 - Part 3 'Structural vibration in buildings - Effects on
Structure' (DIN 4150-3) [8] presents the recommended maximum limits over a
range of frequencies (Hz), measured in any direction, and at the foundation or in
the plane of the uppermost floor of a building or structure. The criteria are
presented in Table 11.
Table 11: DIN 4150-3 structural damage criteria
Group

Type of structure

Vibration velocity, mm/s
At foundation at frequency of

Plane of floor
uppermost
storey

1 Hz to
10 Hz

10 Hz to
50 Hz

50 Hz to
100 Hz

All frequencies

1

Buildings used for
commercial purposes,
industrial buildings and
buildings of similar design

20

20 to 40

40 to 50

40

2

Dwellings and buildings of
similar design and/or use

5

5 to 15

15 to 20

15

3

Structures that because of
their particular sensitivity to
vibration, do not correspond
to those listed in Group 1 or
2 and have intrinsic value
(eg buildings under a
preservation order)

3

3 to 8

8 to 10

8

Condition E20. requires structural damage criteria be applied in accordance with
the German Standard DIN 4150.3 1999, which considered more conservative than
the British Standards (BS7385.2 and BS5228.2) which are also commonly used in
Australia.
International Standard ISO 4866 2010 Mechanical vibration and shock –
Vibration of fixed structures – Guidelines for the measurement of vibrations and
evaluation of their effects on structures defines the following categories of
building damage:
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•

Cosmetic damage is formation of new or growth of existing hairline cracks in
lightweight walls, mortar joints, plaster surfaces etc

•

Minor damage is formation of large cracks, loosening and falling of plaster
or drywall surfaces or cracking of bricks/blocks

•

Major damage is damage to structural elements including cracks in support
columns, loosening of joints, opening of masonry cracks etc

DIN 4150.3 provides thresholds to prevent “minor damage”, however the
description of the effects of this damage is actually more consistent with ISO
4866’s definition of “cosmetic damage”.
Discussions on appropriate criteria for the heritage section of Willow Grove to be
retained is presented below.

7.1.2.1

Willow Grove

Willow Grove is very similar in construction to the residential “dwelling”
structures covered by DIN 4150.3 [8] Group 2 structures.
No vibration sensitive heritage finishes were identified within Willow Grove
beyond the structural masonry walls.
DIN 4150.3 [8] Group 3 criteria is recommended for structures that are vibration
sensitive structures that are of great intrinsic value such as ‘listed buildings under
a preservation order’. Heritage listed structures local to the site are not identified
as more vibration sensitive than other residential dwelling buildings, hence the
more stringent criteria are not necessarily appropriate.
DIN 4150.3 provides criteria for building foundation and top floor. The
foundation vibration criteria are frequency dependent, with more stringent criteria
applied at lower frequencies. This is due to the increased risk of damage due to
resonance of structures or finishes to low frequency harmonic vibration. The
criteria given for top floor of the structure are not frequency dependent.
Significant low frequency harmonic vibration is not expected to occur due to the
planned demolition works . Jackhammers can produce vibrations typically down
to 25-50 Hz, which correspond to Group 3 foundation vibration criteria curve at
approximately 5mm/s and 8mm/s respectively, as shown in Figure 3.

REP 0003 | Issue 3 | 25 August 2021 | Arup
PHM-ARP-REP-AC-0003 V3 WILLOW GROVE CNVMP.DOCX

Page F22

Infrastructure New South Wales

Powerhouse Precinct Parramatta
Willow Grove Construction Noise and Vibration Management Plan

Lowest frequency range of vibration
impacts from jackhammer (in the
order of 25Hz – 50Hz)

Figure 3: DIN 4150.3 vibration limits and Arup proposed limits for selected receivers

An orange ‘warning’ limit of 5 mm/s and a red ‘stop work’ limit of 7.5 mm/s has
been proposed for Willow Grove. These limits are shown against DIN 4150.3
foundation criteria in Figure 3.
The proposed limit of 7.5mm/s is considered appropriate as it:
•

meets DIN 4150.3 Group 3 building top floor criterion of 8mm/s

•

meets DIN 4150.3 Group 3 foundation criterion for vibration frequencies
>50Hz

•

meets DIN 4150.3 Group 2 foundation criterion for expected range of
vibration frequencies caused by demolition works (>20Hz)

•

BS7385.2 [9] applies a vibration limit of 15mm/s at 4Hz to ‘Unreinforced
or light framed structures - Residential or light commercial type
buildings’. A 50% reduction of this limit to provide a conservative safety
factor is commonly adopted criteria for heritage structures in NSW.

Vibration management levels are summarised in Table 12.

7.1.2.2

Summary

A summary of vibration limits for sensitive building structures are presented in
Table 12.
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Table 12: Vibration management levels for vibration sensitive receivers
Trigger Level
Category

Response1

Vibration limit, Peak Particle Velocity, mm/s
Willow Grove

Green

3 mm/s

Orange

Review
methodology

5 mm/s

Red

Stop work

7.5 mm/s

Note:
1. See Table 15 for number of exceedances which trigger a response

Buried services
DIN 4150-2:1999 [8] sets out guideline values for vibration effects on buried
pipework and reproduced in Table 13 below.
Table 13: Guideline values for short-term vibration impacts on buried pipework
Pipe material

Guideline values for vibration
velocity measured on the pipe, mm/s

Steel (including welded pipes)

100

Clay, concrete, reinforced concrete, pre-stressed
concrete, metal (with or without flange)

80

Masonry, plastic

50

Note:
For gas and water supply pipes within 2m of buildings, these limits should be applied. Consideration must
also be given to pipe junctions with the building structure as potential significant changes in mechanical
loads on the pipe must be considered.

In addition, specific limits for vibration affecting high-pressure gas pipelines is
provided in the UK National Grid’s Specification for Safe Working in the Vicinity
of National Grid High Pressure Gas Pipelines and Associated Installations –
Requirements for Third Parties (report T/SP/SSW/22, UK National Grid, Rev
10/06, October 2006). This specification states that no piling is allowed within
15 m of a pipeline without an assessment of the vibration levels at the pipeline.
The PPV at the pipeline is limited to a maximum level of 75 mm/s, and where
PPV is predicted to exceed 50 mm/sec the ground vibration is required to be
monitored.
Other services that may be encountered include electrical cables and
telecommunication services such as fibre optic cables. While these may sustain
vibration velocity levels from between 50 mm/s and 100 mm/s, the connected
services such as transformers and switchgear may not. Where encountered, site
specific vibration assessment in consultation with the utility provider should be
carried out.
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Mitigation measures
Minimum working distances

The minimum working distances in Table 14 are based on international standards
and guidance. They pertain to the established red vibration limit under typical
geotechnical conditions.
Table 14: Recommended minimum working distances for vibration intensive plant
Minimum working distance
Plant Item

Rating / Description

Cosmetic damage
Red limit – 7.5mm/s

Demolition of structures separate from heritage listed structures 1
Jackhammer

Hand held

2 m (nominal)

Drop loads

(Up to 2t 12m drop)

12m

Note
1. Minimum working distances do not apply to activities when connected to heritage listed structures.
See Section 7.3.

Vibration monitors
Vibration monitors are required to be installed at locations are shown in Figure 4.

Figure 4: Vibration monitoring locations

All equipment used for monitoring shall be at least Class 2 as defined in ISO 4866
2010.
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Table 15: Trigger levels frequency and response
Trigger Level
Category

Frequency of exceedances

Response

Green

N/A

N/A

Orange

PPV (2 minute peak) exceeds orange
criteria in excess of:

Review methodology and implement
vibration mitigation measures
(Section 7.2.2.1)

•
•
Red

3 times within one hour
10 times over a day

PPV (2 minute peak) exceeds orange
criteria in excess of:
•
•

Twice within one hour
5 times over a day

Stop work
Review methodology
Ensure additional measures (Section
7.2.2.1) are implemented to maintain
compliance with limit.

The vibration monitors shall be calibrated to generate real-time alerts (SMS
messages and/or flashing lights) when vibration criterion is exceeded. Should the
number of exceedances reach the frequency outlined in Table 5, the corresponding
response shall be implemented.
Vibration monitors shall operate throughout the duration of the demolition works.
Once demolition works are completed and dismantling of the remainder of the
Willow Grove heritage listed building commences, damage to the building
elements shall be managed by the Contractor.

7.2.2.1

Vibration mitigation measures

This will necessitate a change in demolition management and methodology to
maintain compliance with established limits. This could include:
•

Saw the slab connecting heritage structures to be retained and the structures to
be deconstructed to disconnect common elements and limit vibration
transmission.

•

Maintain vibration monitoring throughout works.

•

Locate demolition material drop zones away from heritage structures.

•

Reduce the size of demolition and construction equipment and conduct more
passes to minimise vibration.

•

Use less vibration intensive demolition methods such as sledgehammers.

•

Use rubber tracked excavators and machinery.

•

Balance variable speed vibrating plant and operate at speeds that do not
produce resonance.

•

Ensure all fixed plant at the site are appropriately selected (on a risk
assessment approach), and where necessary, fitted with vibration mitigation.
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•

Position vibrating plant and equipment as far apart as it is practicable from
each other and consider whether orientation and location of the plant can
reduce vibration impacts at the nearest receivers.

•

Maintain machinery and equipment.

7.3

Demolition of elements connected to heritage
listed structures

Demolition of elements connected to heritage structures shall be carefully planned
and undertaken with care to ensure the vibration limits are not exceeded.
The following mitigation measures are recommended for elements which are
connected to Willow Grove:
•

Elements shall be disconnected by saw cutting interconnecting slabs or joining
structures to prevent vibration transmission.

•

Following the saw cutting, the retained structure is to be inspected. Any
unstable elements must be stabilised prior to use of percussion equipment.
This may require the use of a temporary support system.

•

Prior to disconnection, no percussive demolition equipment shall be used on
the connected elements (eg. jackhammers).

•

Prior to disconnection, elements shall be dismantled as opposed to hammered
or smashed where possible.

•

Demolished materials should be removed from site in a controlled manner as
dropped material within ~12 metres of heritage structures may exceed
vibration limits.
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Demolition activities and equipment

The following site-specific treatments are proposed; however, these will be
updated as details about construction planning are available.

8.1

Equipment selection

Hammering should only be undertaken where non-percussive method is not
feasible or reasonable.
Where hammering is undertaken it should be performed according to the
following:
•

Using the smallest equipment as is practical

•

Using hammers with low-noise heads or wrapping the head to minimise
radiated noise.

8.2

Movement alarms

Audible movement alarms that would minimise noise impacts by reducing
annoying characteristics such as ‘tonal’ alarms, must be implemented. These may
include ‘quacker’ style reversing alarms in lieu of tonal beeping alarms.
These shall be used where practicable and without compromising the safety of
construction staff or members of the public.

8.3

Equipment condition

All plant and equipment used on site must be:
a) maintained in a proper and efficient condition; and
b) operated in a proper and efficient manner.
The Responsible Person is to ensure that the condition of the powered equipment
used on site is checked daily to ensure plant is properly maintained and that noise
is kept as low as practicable.

8.4

Equipment use and handling

All vehicles, plant and equipment should be turned off when not in use.
Consider using electric / hydraulic equipment where possible, such as hydraulic
pulverisers for demolition
Avoid dropping equipment/materials from a height or into trucks.
Where practicable, use sound dampening material to cover the surfaces on to
which any materials must be dropped.
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Stationary equipment location

Stationary equipment should be located to the south of the site as far from
receivers as possible.
Where possible, stationary equipment should be located behind structures such as
demountable buildings or stockpiles to maximise shielding to receivers.
Locate loud, stationary plant as far from noise sensitive receivers as possible.

8.6

Deliveries and access roads

Site access roads and site compounds shall be located as far away as possible from
noise sensitive receptors.
Truck movements shall avoid residential streets where possible.
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9

Hours of work

9.1

Permitted hours of work

Construction works, including the delivery of materials to and from the site, may
only be carried out between the following hours:
a) between 7 am and 6 pm, Mondays to Fridays inclusive;
b) between 8 am and 1pm, Saturdays; and
No construction work may be carried out on Sundays or public holidays.
Rock breaking, rock hammering, sheet piling, pile driving and similar activities
may only be carried out between the following hours:
a) 9am to 12pm, Monday to Friday;
b) 2pm to 5pm Monday to Friday; and
c) 9am to 12pm, Saturday.

9.2

Scheduling

High noise activities shall be programmed to occur during the middle of the day,
considered to be the least sensitive period, wherever possible and will be
scheduled with due consideration to the nearest sensitive receivers.

9.3

Activities outside of permitted hours

Activities may be undertaken outside of the permitted hours in Section 9.1 if
required:
a) by the Police or a public authority for the delivery of vehicles, plant or
materials; or
b) in an emergency to avoid the loss of life, damage to property or to prevent
environmental harm; or
c) where the works are inaudible at the nearest sensitive receivers; or
d) where a variation is approved in advance in writing by the Planning
Secretary or her nominee if appropriate justification is provided for the
works.
Notification of such activities must be given to affected residents before
undertaking the activities or as soon as is practical afterwards.

9.4

Respite periods

The following respite periods shall be maintained for works predicted to exceed
75 dBLAeq(15 mins), unless otherwise agreed with the identified sensitive receivers

REP 0003 | Issue 3 | 25 August 2021 | Arup
PHM-ARP-REP-AC-0003 V3 WILLOW GROVE CNVMP.DOCX

Page F30

Infrastructure New South Wales

Powerhouse Precinct Parramatta
Willow Grove Construction Noise and Vibration Management Plan

and evidence of the agreement provided to the Planning Secretary, prior to the
commencement of the works:
•

in continuous blocks not exceeding 3 hours each with one hour of respite
every three hours block;

•

scheduling of works outside of the examination time for educational
establishments; and

•

noise intrusive works commencing after 8am and be undertaken within the
approved standard construction hours.

For the purposes of this condition 'continuous' includes any period during which
there is less than one hour respite between ceasing and recommencing any of the
work the subject of this condition.
Respite periods shall be developed following consultation with the community as
part of the Community Consultation Plan, in Appendix A.
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Appendix A
Community Consultation
Strategy
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