CHAPTER 10
Noise and vibration

BRISBANE METRO
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Contents
Noise and vibration ...................................................................................................................................... 1
10.1

Assessment methodology ........................................................................................................................... 1

10.1.1 Noise and vibration monitoring .................................................................................................................... 1
10.1.2 Noise and vibration terminology .................................................................................................................. 3
10.1.3 Noise assessment method .......................................................................................................................... 3
10.1.4 Vibration and ground-borne noise assessment method.............................................................................. 4
10.2

Noise and vibration criteria .......................................................................................................................... 5

10.2.1 Internal noise criteria (construction and operation) ..................................................................................... 6
10.2.2 Construction noise criteria ........................................................................................................................... 6
10.2.3 Construction vibration and ground-borne noise criteria .............................................................................. 7
10.2.4 Operational noise criteria ............................................................................................................................ 8
10.3

Existing environment ................................................................................................................................... 8

10.3.1 Existing noise environment ......................................................................................................................... 9
10.3.2 Existing vibration levels ............................................................................................................................. 10
10.4

Construction impacts ................................................................................................................................. 10

10.4.1 Rochedale to Upper Mt Gravatt................................................................................................................. 11
10.4.2 Mt Gravatt to Greenslopes ........................................................................................................................ 11
10.4.3 Woolloongabba to St Lucia ....................................................................................................................... 12
10.4.4 South Brisbane .......................................................................................................................................... 14
10.4.5 Brisbane CBD ............................................................................................................................................ 16
10.4.6 Kelvin Grove to Herston ............................................................................................................................ 18
10.5

Operational impacts................................................................................................................................... 18

10.5.1 Brisbane Metro alignment ......................................................................................................................... 18
10.5.2 Metro depot ............................................................................................................................................... 19
10.6

Mitigation and management measures ..................................................................................................... 19

10.6.1 Construction measures ............................................................................................................................. 19
10.6.2 Operational measures ............................................................................................................................... 20
10.7

Summary ................................................................................................................................................... 21

Noise and vibration
This chapter assesses potential noise and vibration impacts for the construction and operation of Brisbane
Metro. In particular, it provides an overview of the existing ambient noise and vibration environment, changes to
noise and vibration as a result of Brisbane Metro and identifies mitigation and management measures to
manage potential impacts.

10.1

Assessment methodology

The study area for this assessment is described in Chapter 1 and includes the Brisbane Metro alignment with a
250 metre buffer on either side of the alignment. The majority of the Brisbane Metro alignment utilises existing
busway infrastructure. As such, the assessment of potential construction impacts focuses mainly on those areas
of new or modified infrastructure.
The methodology for the assessment involved:


reviewing and identifying applicable noise and vibration criteria relevant to the construction and
operation of Brisbane Metro



undertaking monitoring of existing noise and vibration levels at selected sites that were considered to
be representative of the receptor communities in the study area



describing the existing noise and vibration environment in the study area including the results of
monitoring at representative sites



identifying noise and vibration sensitive receivers, such as residential uses, health and medical
facilities, childcare and education facilities, and heritage buildings



identifying noise and vibration sources during construction and operation



assessing potential noise and vibration impacts, including modelling predictive noise and vibration
levels associated with the construction and operation of Brisbane Metro and assessing predicted
levels against the adopted noise and vibration criteria



identifying management and mitigation measures to manage identified impacts.

10.1.1

Noise and vibration monitoring

Continuous unattended noise and vibration monitoring was undertaken at selected locations along the Brisbane
Metro alignment to collect information on ambient and background noise and vibration levels. The monitoring
sites are shown in Figure 10.1 and include:


Holmead Road, Eight Mile Plains (noise monitoring only)



Holland Park State High School at Bapaume Road, Holland Park (noise monitoring only)



PA Hospital Early Education Centre at O’Keefe Street, Woolloongabba (noise monitoring only)



Mater Private Hospital, adjacent to the Mater Hill station at South Brisbane



QPAC at South Brisbane



City Hall in the CBD



Hotel Jen near to Roma Street station (noise monitoring only)



RBWH.

The monitoring was undertaken in July-August 2017 over a minimum of seven days at each location.
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Figure 10.1: Noise and vibration monitoring locations
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10.1.2

Noise and vibration terminology

Sound (or noise) consists of minute fluctuations in atmospheric pressure capable of evoking the sense of
hearing. The unit for sound pressure level, the decibel (dB), is logarithmic to demonstrate the wide range of
sound pressures that the human ear detects.
The frequency response of the human ear (i.e. the de-emphasis of low and high frequency noise) is the
‘A-weighted sound pressure level’ represented by the symbol ‘LA’ and measured in dBA.
A change of up to 3 dBA in the level of a sound is difficult for most people to detect, whilst a 3-5 dBA change
corresponds to a small but noticeable change in loudness. A 10 dBA change corresponds to an approximate
doubling or halving in loudness. Common noise sources and their average noise levels include 20 dBA for
inside a bedroom with windows closed, 70 dBA for a busy city street at kerbside and 90 dBA for a jackhammer
near the operator1.
Noise level descriptors used in this report include:


LAmax – the maximum A-weighted noise level associated with a sampling period



LA10 – the A-weighted noise level exceeded 10% of a given measurement period and is utilised
normally to characterise average maximum noise levels



LAeq – the A-weighted average noise level, is defined as the steady noise level that contains the same
amount of acoustical energy as a given time-varying noise over the same measurement period



LA90 – the A-weighted noise level exceeded 90% of a given measurement period and is
representative of the average minimum background noise level (in the absence of the source under
consideration), or simply the ‘background level’.

Vibration is the term used to describe the oscillating or transient motions in physical bodies. This motion can be
described in terms of vibration displacement, vibration velocity or vibration acceleration. Assessments of human
response to vibration or building damage risk mostly use measurements of vibration velocity, expressed as:


‘peak’, i.e. the maximum instantaneous velocity, sometimes referred to as ‘peak particle velocity’
(PPV)



‘rms’ velocity, incorporates ‘root mean squared’ averaging over a defined time period.

The common units for velocity are millimetres per second (mm/s). Vibration has similar level descriptors to those
presented for noise, Vmax and V1, V10, Veq and V90.
Ground-borne noise refers to noise that is first transmitted to the ground by machinery as vibration that then
travels to a sensitive location (e.g. house) through the ground and foundations, where the walls, floor and ceiling
radiate this vibration as audible noise. Typical sources include excavation plant (e.g. rockbreakers) and building
services plant (e.g. fans and generators). The units for ground-borne noise are dBA.
10.1.3

Noise assessment method

Construction and operation noise modelling for this assessment was undertaken in accordance with the TMR
Transport Noise Management Code of Practice Volume 1 – Road Traffic Noise (Code of Practice – Road
Traffic) and Volume 2 – Construction Noise and Vibration (Code of Practice – Construction).
A 3D SoundPLAN (v7.4) model of the study area was developed to predict noise emissions from the
construction and operation of Brisbane Metro. This incorporated data on topography, meteorology, road design,
buildings, traffic volumes, mix and speed, road surface and noise barriers.

1

NSW EPA (2012) Noise Guide for Local Government, May 2013, State of NSW
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Construction noise
Construction noise was modelled for works associated with:


bus turnaround and layover facility at Griffith University station



extensions of the existing Buranda station platforms (and tunnel under O’Keefe Street)



new underground Cultural Centre station



cut-and-cover tunnel at Adelaide Street.

The assessment considered potential staging of construction works at each location with the main construction
activities and construction equipment identified. The assessment considers the works likely to have the greatest
potential for impacts on sensitive receptors. The assessment was based on a ‘typical worst case’ phase of
construction (i.e. a stage that is likely to produce the highest construction noise emissions on a recurring or
prolonged basis, rather than an absolute worst case stage that may occur very infrequently).
Operational noise
The CoRTN prediction technique was used within SoundPLAN to calculate and predict operational road traffic
noise levels, consistent with the Code of Practice – Road Traffic. These calculations account for the existing
topography, buildings and noise barriers.
Operational noise was modelled with and without Brisbane Metro for day one of operations (2023) and 10 years
following construction (2033)2. As indicated in Chapter 4, Council is investigating potential metro vehicles and
the preferred metro vehicle is still to be determine. Publicly available noise measurement data for possible
metro vehicles is unavailable. As such, this assessment is based on noise emissions estimated from past
measurements of Council’s existing bus fleet, adjusted to account for the additional length of vehicle and
different vehicle type. The outcomes of this modelling will be confirmed when more detailed noise emission data
from the selected metro vehicle is available.
Noise emissions from the tunnel portals (e.g. at Cultural Centre precinct and Adelaide Street) were also
assessed. These have been modelled as vertical area noise sources covering the tunnel portal openings. The
propagation of tunnel portal noise emissions was modelled using the Concawe industrial noise model within
SoundPLAN. This methodology has been applied to both LAeq and LA10 traffic noise emissions from the
Brisbane Metro alignment. The LAmax sound power level for the portals was not considered, as the reverberant
noise escaping from the tunnel is expected to be below the pass-by noise outside the tunnel.
Operational noise relating to the metro depot at Rochedale has been based on a qualitative assessment.
10.1.4

Vibration and ground-borne noise assessment method

Predicted vibration and ground-borne noise levels were estimated based on existing measurement data. The
following provides a summary of the assessment method.
Construction vibration and ground-borne noise
Vibration levels from surface or in-tunnel excavation is a function of many variables, including the excavation
method, rate of advancement, depth below surface and ground conditions. Indicative vibration levels relating to
the proposed construction activities (e.g. rockbreaking, bored piling, concrete sawing and hand-held
jackhammering) have been determined from previous measurement data. This is based on the highest levels of
vibration recorded and represents a conservative approach, with actual vibration levels expected to be lower
than indicative levels.
Ground-borne noise levels were predicted based on previous measurement data, including for bored piling and
concrete sawing.
2

Brisbane Metro Transport Model provided transport information for 2021 and 2031 which was used to represent day one of operations and 10 years
after commencement respectively.
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Operation vibration and ground-borne noise
Regenerated noise and vibration from individual vehicle movements are not considered to result in any impacts
on roadways that are well maintained. Based on operational road tunnel vibration and ground-borne noise
measurements previously undertaken for projects in Brisbane and Sydney, vibration and ground-borne noise
levels from the operation of Brisbane Metro are expected to be below the threshold of human perception. As
such, operational vibration and ground-borne noise impacts from the tunnel sections of Brisbane Metro are not
anticipated, provided the road surface is well maintained and free of discontinuities.

10.2

Noise and vibration criteria

Noise and vibration criteria (or planning levels) adopted for the operation and construction of Brisbane Metro
have principally drawn on the Code of Practice – Construction and Code of Practice - Road Traffic which are
used for major transport infrastructure in Queensland. Compliance with the code is a means of demonstrating
compliance with the general environmental duty under the EP Act.
Consideration has also been given to the following standards as recommended by the Code of Practice –
Construction and Code of Practice – Road Traffic or where criteria are not provided:


Australian Standard (AS) 2107:2016 Acoustics – recommended design sound levels and reverberation
times for building interiors (AS 2107)



British Standard (BS) 5228.2:2009 Code of practice for noise and vibration control on construction and
open sites – Part 2: Vibration (BS 5228)



German Standard DIN 4150.3:1999 Structural Vibration – Part 3: Effects of vibration on structures
(DIN 4150)



BS 7385-2:1993 Evaluation and measurement for vibration in buildings. Guide to damage levels from
ground-borne vibration (BS 7385).

The Code of Practice – Construction contains defined work periods for construction activities including
construction traffic. These include standard and non-standard construction hours as shown in Table 10.1.
Table 10.1: Work periods for construction activities and traffic
Work period

Day

Time

Standard hours

Monday-Friday

7am-6pm

Saturday

8am-1pm

Monday-Friday

6pm-10pm

Saturday

1pm-10pm

Sunday

7am-10pm

Monday-Sunday

10pm-7am*

Non-standard hours (evening)

Non-standard hours (night-time)

* Code of Practice – Construction does not specify the applicable work period for 7am-8am Saturday. The non-standard hours (evening) work period has been
adopted for this hour

The Code of Practice – Construction notes that:


construction activities should generally be carried out within standard hours



where possible, the use of high-impact machinery (e.g. rock breakers, pile drivers and jackhammers)
should be avoided during non-standard hours for works occurring in residential or other noise and
vibration sensitive areas



the standard hours may potentially be extended into the non-standard hour’s period where
construction works are associated with major arterial roads exhibiting high ambient traffic noise levels
due to high traffic volumes.
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10.2.1

Internal noise criteria (construction and operation)

Table 10.2 outlines the recommended maximum internal LAeq steady-state noise levels for sensitive uses
relevant to Brisbane Metro. These internal noise criteria inform the development of external noise criteria and
where external noise criteria are exceeded, assessment against the internal criteria is undertaken.
Table 10.2: Maximum internal noise levels3
Room use

Recommended maximum LAeq noise level (dBA)

Residential – living areas

45

Residential – sleeping areas

40

Health building – wards

40

Health building – consulting rooms

45

Educational buildings – lecture theatres (with speech reinforcement)

40

Drama theatres (QPAC performance spaces)

30

Museums

45

Art galleries

45

Convention centres (with sound reinforcement)

45

Corridors and lobbies (public buildings)

50

10.2.2

Construction noise criteria

The noise level criteria adopted for the construction of Brisbane Metro based on Code of Practice –
Construction at each location are shown in Table 10.3. This includes criteria for both standard and non-standard
hours. For non-residential receivers, the external noise criteria are based on the internal noise criteria with an
assumed façade reduction. Measurement of the actual facade reduction will be conducted to inform more
detailed modelling undertaken during the detailed design phase.
Table 10.3: Construction noise criteria
Location

External noise level criterion LAeq,adj,15min1 (dBA)
Standard hours

Non-standard hours

Lower limit2,3
Residences near the Pacific Motorway (Buranda

1

Day/evening3

Upper limit

60

Night-time3

70

60

49

70

60

49

station)
Residences near the Pacific Motorway (other)
2

65

Holland Park State High School

55

4

Not in operation during these hours
5

3

Mater Private Hospital

70

4

QPAC – performance spaces

806
60-707

QPAC – foyer
708

Queensland Museum/Queensland Art Gallery

Not in operation during these hours

BCEC
Residences in the vicinity of the Cultural Centre
5

65

9

75

City Hall

6

3

64

75

8

50

Residences along Adelaide Street

65

75

64

59

Residences near Roma Street railway station

66

70

60

57

AS 2107:2016 Acoustics – recommended design sound levels and reverberation times for building interiors
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63

External noise level criterion LAeq,adj,15min1 (dBA)

Location

Standard hours
Lower limit2,3

Non-standard hours
Day/evening3

Upper limit

Night-time3

705

7

RBWH

8

PA Hospital Early Education Centre

554

Not in operation during these hours

1: Noise contribution from construction activity; 2: Where the lower limit value exceeds the upper limit value, the lower limit is taken to equal the upper limit
value; 3: Minimum lower limits are 50 dBA for standard hours and 45 dBA for non-standard hours. A maximum lower limit of 75 dBA applies to non-standard
hours; 4: Code of Practice – Construction internal criteria of 45 dBA LAeq for educational facility. External criterion based on a conservative 10 dB facade
reduction with windows and doors open; 5: Code of Practice – Construction internal criterion of 40 dBA LAeq for medical/health building. External criterion
based on a conservative 30 dB facade reduction with windows and doors closed; 6: AS 2107 internal criterion of 30 dBA LAeq for drama theatres. External
criterion based on a 50 dB facade reduction with windows and doors closed plus transmission through a foyer and internal wall. Testing would be undertaken
during the detailed design phase of Brisbane Metro to determine the actual noise reduction at QPAC; 7: AS 2107 internal criterion of 50 dBA LAeq for corridors
and lobbies (public buildings). External criteria based on a facade reduction of 10 dB with doors open and 20 dB with doors closed; 8: AS 2107 internal criteria
of 45 dBA LAeq for museums/art galleries and convention centres (with sound reinforcement). External criterion based on a conservative 30 dB facade
reduction with windows and doors closed; 9: Code of Practice – Construction internal criterion of 45 dBA LAeq for community building. External criterion based
on a conservative 20 dB facade reduction with windows and doors closed.

10.2.3

Construction vibration and ground-borne noise criteria

This section outlines vibration and ground-borne noise criteria adopted for the construction of Brisbane Metro.
They include criteria relating to human comfort/health, building damage and services (e.g. buried pipes,
electrical and telecommunication cables). The human comfort vibration criteria and ground-borne noise criteria
relevant to Brisbane Metro are presented in Table 10.4. Exceedance of the upper limit has potential to cause
significant annoyance and is a trigger for consultation with affected parties and mitigation.
Table 10.4: Human comfort vibration criteria and ground-borne noise criteria
Work period1

Building

Vibration criteria PPV (mm/s)2
Lower limit

Upper limit

Ground-borne noise
criteria
LASmax (dBA)

Dwellings (including hotels and motels)

Standard hours

1.0

2.0

40

Non-standard hours

0.3

1.0

35

All

0.3

1.0

35

Educational facilities

While in use

0.3

1.0

35

Commercial (offices)

While in use

1.0

2.0

40

While in use

1.0

2.0

45

While in use

0.3

1.0

30

– evening/night-time
Medical/health buildings (wards, surgeries,
operating theatres, consulting rooms)

Retail areas
QPAC performance spaces

3

1: Refer to Table 10.1 for work periods; 2: Code of Practice – Construction; 3: The AS 2107 ground-borne noise criterion for drama theatres and the most
stringent vibration criteria from the Code of Practice – Construction for the QPAC performance spaces were adopted.

Vibration criteria relevant to building damage is presented in Table 10.5. This is based on the potential vibration
levels likely to result in a minimal risk of cosmetic damage to residential and industrial buildings.
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Table 10.5: Transient vibration guidelines for cosmetic damage to buildings4
Type of building

Peak component particle velocity in frequency range of predominant pulse
4 Hz to 15 Hz

Reinforced or framed structures – industrial and heavy

15 Hz and above

50 mm/s at 4 Hz and above

commercial buildings
Non-reinforced or light framed structures – residential

15 mm/s at 4 Hz increasing to 20 mm/s

20 mm/s at 15 Hz increasing to

or light commercial type buildings

at 15 Hz

50 mm/s at 40 Hz and above

Vibration due to the construction process has the potential to affect services such as buried pipes, electrical and
telecommunication cables. Recommended vibration goals for electrical cables and telecommunication services
(e.g. fibre optic cables) range between 50 mm/s and 100 mm/s. While the cables may sustain these vibration
levels, the services they are connected to (e.g. transformers and switch blocks) may not. Assessment of
potential vibration impacts on individual services will be carried out as part of the detailed design phase.
10.2.4

Operational noise criteria

The Code of Practice – Road Traffic categorises assessment criteria for transport modes of roads, busway/light
rail and multi-modal corridors. These are shown in Table 10.6.
The section of the Brisbane Metro alignment adjacent to the Pacific Motorway between Eight Mile Plains and
Woolloongabba stations is assessed against the operational noise criteria for both busway/light rail and a
multi-modal corridor, as the alignment is located adjacent and parallel to a State-controlled road (Pacific
Motorway). The remaining sections of the alignment not in tunnel are assessable against the operational noise
criteria for busway/light rail only, which are more stringent. This assessment does not consider other transport
noise sources.
Table 10.6: Operational noise criteria
Category

Criteria (dBA)
Existing residences (facade

Educational, community and

Outdoor educational and

corrected)

health buildings (facade

passive recreational areas

corrected)

(including parks) (free field)

Busway/light rail (Brisbane Metro assessment in isolation)
Upgrade existing busway/light rail

Upgrading existing busway/light rail –
no roadworks

60 LAeq(1hour) (day and

60 LAeq(1hour) (operation

57 LAeq(1hour) (day)

evening)

hours)

66 LAmax (day)

55 LAeq(1hour) (night)

69 LAmax (night)

N/A

69 LAmax (night)

Multi-modal corridor – Type 1 (cumulative assessment – Brisbane Metro and Pacific Motorway)
Upgrade existing road

68 LA10(18hour)

Existing road – no roadworks

65 LA10(1hour)

63 LA10(12hour)
N/A

Note: The 18-hour period is 6am to midnight, the 12-hour and day periods are 6am-6pm, evening is 6pm-10pm and night is 10pm-6am.

10.3

Existing environment

Existing noise levels within the study area are typical of many urban areas. It is largely dominated by
transportation (road and/or rail) noise during the day, evening and early night-time periods and other sources,
such as mechanical plant and people noise, during the late night-time/early morning period.

4

BS 7385-2:1993 Evaluation and measurement for vibration in buildings. Guide to damage levels from ground-borne vibration
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A range of noise and/or vibration sensitive receivers are located near to the alignment including:


residential receptors including lightly framed low-rise structures in suburban areas and reinforced
high-rise structures (e.g. apartment buildings) in the CBD



commercial and retail receptors in the CBD



educational receptors including Griffith University Mt Gravatt Campus



medical receptors including the Mater Private Hospital, Lady Cilento Children’s Hospital and the
RBWH



buildings sensitive to ground-borne noise, for example QPAC, the Queensland Museum and Art
Gallery and BCEC



heritage listed places which may include buildings, trees, natural formations or other structures of
cultural heritage significance.

10.3.1

Existing noise environment

The measured rating background level (RBL) at each of the monitoring locations are shown in Table 10.7. The
RBL is also known as the ‘average minimum’ background (LA90) noise level and typically represents the quietest
portions of each time period.
The LA10(18hour) is typically used to quantify road traffic noise as an ‘average maximum’ noise level between
6am and midnight. Measured LA10(18hour) noise levels at each of the noise monitoring locations are also
presented Table 10.7.
Table 10.7: Measured existing noise levels
Monitoring location

Rating Background Level1 (dBA)

Measured LA10(18hour) noise level (dBA)

Standard

Non-standard

Non-standard

hours (day)

hours

hours (night)

Minimum

Average

Maximum

(evening)
Holmead Road, Eight Mile

55

55

44

60.8

61.7

62.4

Holland Park State High School

57

54

45

63.8

64.6

65.5

PA Hospital Early Education

51

47

42

59.3

59.7

60.1

Mater Private Hospital

62

60

57

72.7

73.0

73.3

QPAC

59

58

45

65.0

65.8

68.3

57

56

51

68.7

68.9

69.2

Hotel Jen

56

55

52

67.8

68.5

68.8

RBWH

58

57

55

62.6

63.1

63.7

Plains

Centre

City Hall
2

1: Free-field noise level; 2: Noise measurement location was on the northern side of building, facing Roma Street railway station i.e. not road traffic.

The monitoring data reflects the noise levels (vehicles on the road and mechanical plant) of inner city locations.
The highest RBL and LA10(18hour) noise levels were recorded at Mater Private Hospital which adjoins the Mater
Hill station (South East Busway) and is located between Vulture and Stanley Streets near the Pacific Motorway.
It experiences LA10(18hour) noise levels of approximately 73 dBA i.e. typical of a busy city street at kerbside.
The lowest RBL and LA10(18hour) noise levels were at the PA Hospital Early Education Centre which is located
adjacent to Eastern Busway (PA Hospital station). However, this section of the busway experiences less
frequent bus movements than the South East Busway which may account for the difference in noise levels of
10 dBA. The PA Hospital Early Education Centre is also located further from the Pacific Motorway than the
Mater Private Hospital.
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The measured noise levels at QPAC are representative of a location exposed to elevated road traffic noise
during the day, evening and early night-time period. The lower night-time RBL reflects the lower traffic volumes
in the area during the early morning (pre-dawn) hours but is still representative of an inner city urban area.
10.3.2

Existing vibration levels

The unattended ambient vibration measurements were used to determine the average minimum background
level (V90), average maximum level (V10) and maximum level (V1) of the peak vector sum (PVS) for the daytime
(7am-6pm), evening (6pm-10pm) and night-time (10pm-7am) periods at each monitoring location. These results
are summarised in Table 10.8.
Table 10.8: Measured existing vibration levels
Monitoring

Average minimum background
1

location

vibration – V90 (mm/s)

Average maximum vibration –
V10 (mm/s)

Maximum vibration – V1 (mm/s)3

2

Day

Evening

Night

Day

Evening

Night

Day

Evening

Night

0.33

0.32

0.24

0.50

0.45

0.38

0.65

0.62

0.49

QPAC

0.10

0.10

0.09

0.11

0.10

0.10

0.13

0.11

0.12

City Hall

0.82

0.81

0.81

0.85

0.85

0.85

0.86

0.87

0.87

RBWH

0.09

0.09

0.09

0.10

0.10

0.10

0.11

0.10

0.10

Mater Private
Hospital

1: V90 is the vibration velocity exceeded 90% of a given measurement period and is representative of the average minimum background vibration; 2: V10 is the
vibration velocity exceeded 10% of a given measurement period and is utilised normally to characterise average maximum vibration; 3: V1 is the vibration
velocity exceeded for one per cent of a given measurement period. This parameter is sometimes used to represent the maximum vibration in a given period.
The absolute maximum PPV is higher than the V1.

Background vibration levels (V90) at all sites are fairly consistent throughout the day, evening and night periods,
with little variation at each location apart from a reduction at night at the Mater Private Hospital. Maximum
vibration levels (V1) were also fairly consistent although a decrease in ambient maximum vibration levels during
the evening and night-time period measured at the Mater Private Hospital. Average maximum levels (V10) were
also consistent at most locations, with only the Mater Private Hospital showing a decrease in the evening and
night-time periods. City Hall had consistently higher results than the other locations for all parameters. At Mater
Private Hospital, the minimum background day and evening levels are above the human comfort lower limit for
hospitals.

10.4

Construction impacts

Brisbane Metro makes use of existing busway infrastructure for much of the alignment, limiting the extent of
major construction works required.
No construction works are proposed along most of the existing busway alignment apart from minor
modifications and upgrades at stations. Construction noise at most stations are expected to be similar in nature
to minor modifications or maintenance activities. These works are also not expected to occur over extended
periods. Major construction works will be required for:
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the metro depot at Rochedale



bus layover and turnaround facility at Griffith University station



platform modifications at Buranda station, including demolition, reconstruction and widening of the
busway underpass



works at the Cultural Centre precinct (new underground Cultural Centre station, underpass of the
railway corridor, transition structure)



North Quay widening and cut-and-cover tunnel at Adelaide Street.

Major construction activities such as bored piling, vibratory sheet piling, diaphragm wall, concrete demolition,
jackhammering, concrete cutting and excavation works have potential to generate construction noise and
vibration. These activities may be undertaken up to 24 hours per day due to practical or technical requirements.
Construction activities at these locations may occur for extended periods, particularly works at the Cultural
Centre precinct and Adelaide Street, where a main construction period of 2.5 years is expected.
The addition of construction traffic to surrounding roads has potential to increase traffic noise by more than 3 dB
above the existing level (noticeable change). This can generally be managed by avoiding the areas with
noise-sensitive receivers or by accessing busy major roads in proximity to the worksite which allows the
vehicles to ‘blend in’ with the ambient traffic.
The majority of the alignment runs through areas that are characterised by relatively high levels of ambient
noise from existing transport and mechanical plant. Further to this, the proposed construction areas largely
avoid residential zones, which are typically most sensitive to intensive construction works that occur over
extended periods of time.
10.4.1

Rochedale to Upper Mt Gravatt

Apart from the construction of the metro depot, construction works in this section of the study area are generally
limited to modifications of existing busway stations, including platform extensions and modification of layover or
turnaround facilities, and are not expected to result in major noise impacts.
Metro depot
Any potential construction noise and vibration impacts of the metro depot will be managed in a similar manner
to other stand-alone industrial buildings/facilities developed in Brisbane. The metro depot is proposed to be
located at School Road, Rochedale. The nearest existing noise-sensitive receivers include:


the Rochedale Mosque, located approximately 140 metres south-west of the metro depot and west of
the Pacific Motorway



residence at 94 School Road, approximately 200 metres east of the metro depot.

Noise impacts for these sensitive receivers are not anticipated due to their distance from the metro depot and
existing traffic noise associated with the Pacific Motorway, which will generally mask construction noise.
A quantitative assessment will be undertaken through the detailed design phase to confirm the outcomes of the
qualitative assessment. The area surrounding the metro depot is subject to development applications for
residential development and further quantitative assessment will consider any new sensitive receptors.
Construction traffic for the metro depot is expected to operate during daytime hours. While there is potential for
construction traffic noise on the Gateway Motorway northbound off-ramp (to Miles Platting Road) to be
noticeable at the nearest residences (Violet Close), any predicted noise increase is likely to be masked by the
noise contributions from the Gateway Motorway and Miles Platting Road, given the close proximity of these
roads to the off-ramp. If necessary, the peak hourly construction vehicle volume will be limited to comply with
the noise criteria.
10.4.2

Mt Gravatt to Greenslopes

The main noise impacts from this section of Brisbane Metro are expected to be associated with works for the
bus turnaround and layover facility at Griffith University station. Elsewhere, construction noise and vibration
impacts in this section of the alignment are expected to be minor due to the limited construction works.
Construction noise
Noise modelling was undertaken for construction activities within the worksite for the bus turnaround and
layover facility at Griffith University. This predicted that noise levels are expected to be below the recommended
45 dBA LAeq internal noise guideline for educational buildings, assuming facade noise reduction with windows
and doors open.
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Construction traffic
Increases in construction traffic volumes during the night-time period is anticipated to increase traffic noise for
the three segments of Klumpp Road identified as part of the construction haul route. This is primarily due to the
very low existing heavy vehicle volume on this road (one per cent heavy vehicles) at night. This will be managed
by limiting the number of construction vehicles.
10.4.3

Woolloongabba to St Lucia

Apart from Buranda station, construction noise and vibration impacts in this section of the alignment are
expected to be minor due to limited construction works. Minor modifications to the existing bus turnaround at
Woolloongabba station is not anticipated to result in noise and vibration impacts.
Major construction works are required at Buranda station to demolish, reconstruct and widen the existing
busway underpass of O’Keefe Street south of the station and extend the station platforms.
Construction noise
Table 10.9 summarises predicted exceedances to the construction noise criteria for sensitive receivers in the
vicinity of the Buranda station. The predicted exceedances are associated with the most noise intensive
activities and are for limited periods within the construction timeframe.
Table 10.9: Predicted construction noise level exceedances – Buranda station
Construction activities

Receiver

Assessment

Demolish slab and footpaths, concrete

Buranda TOD south tower (residential)

Exceedance of internal noise criteria by less than

sawing, piling, concreting, excavation at

5 dBA at south-west corner of the building and

surface (daytime)

westernmost facade.

Excavation and concrete sawing within

Buranda TOD north tower (residential)

tunnel (night-time)

Exceedance of internal noise criteria by less than
5 dBA at south-west corner of the building.

Detached dwellings (residential)

Exceedance of external noise criteria by up to 16 dBA
at some detached dwellings.

Exceedances of the external noise criteria are predicted at the Buranda TOD residential towers, which are
currently under construction and due to be completed in February 2018. The site for the towers are adjacent to
the Buranda station and Pacific Motorway and currently experience high-traffic volumes. Exceedances of the
internal noise criteria are predicted for some daytime and night-time construction activities based on a façade
design noise reduction of approximately 35 dBA5.
Some works within the existing busway tunnel will be undertaken at night due to restrictions during busway
operations. Predicted exceedances to the noise criteria are expected to be larger if the tasks proposed to be
undertaken during the daytime (e.g. demolishing of surface finishes, piling, surface excavation, concrete sawing
of the existing deck slab, concreting of new deck slab) were conducted at night.
Construction vibration
Predicted vibration levels from construction works at Buranda station are presented in Table 10.10. Predicted
vibration levels are based on the shortest distance between the source and the receptor building.

5

Renzo Tonin Ron Rumble (2015) Buranda TOD – Stage 1 (Student Accommodation), O'Keefe Street and Gillingham Street, Woolloongabba –
Noise Impact Assessment, June 2015
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Table 10.10: Buranda station vibration predicted levels
Receptor

Buranda TOD south tower
(residential)
Faversham Street (residential)

Period

Ground-borne vibration criteria

Predicted ground-borne vibration level

(PPV (mm/s))

(PPV (mm/s))

Cosmetic

Human

damage

comfort

Rockbreaking

Bored piling

Concrete
sawing

BS 7385

1

1.0 – 2.0

7.0

2.0

0.1

Night

BS 7385

1

0.3 – 1.0

No work

No work

0.1

Day

BS 7385 1

1.0 – 2.0

<0.1

<0.1

<0.1

Night

BS 7385 1

0.3 – 1.0

No work

No work

< 0.1

Day

1: Vibration criteria is frequency dependent, however BS 7385 notes that the probability of damage tends towards zero at 12.5 mm/s peak component particle
velocity.

Vibration levels are predicted to comply with the BS 7385 cosmetic building damage criteria. However, vibration
is predicted to equal or exceed the Code of Practice – Construction human comfort criteria for bored piling and
rock breaking respectively at the Buranda TOD south tower. No exceedances are predicted at the Buranda
TOD north tower.
Construction ground-borne noise
Predicted ground-borne noise levels from construction works within the tunnel at Buranda station are presented
in Table 10.11. The assessment has focused on concrete sawing of the existing piles as airborne noise from
bored piling and rockbreaking activities at the surface is anticipated to mask the ground-borne noise
component.
Table 10.11: Buranda station ground-borne noise predicted levels
Receptor

Period

Ground-borne noise criteria

Predicted ground-borne noise

(LASmax dBA)

level (LASmax dBA)
Concrete sawing

Buranda TOD south tower
(residential)
Faversham Street (residential)

Day

40

401

Night

35

401

Day

40

13

Night

35

13

1: Ground-borne noise levels predicted at the second storey (i.e. non-residential occupancy assumed on the ground floor of the building).

A 5 dBA exceedance of the night-time ground-borne noise criteria is predicted inside the adjacent Buranda TOD
south tower. There is potential for the ground-borne noise criteria to be exceeded at the first three
residential-occupied floors of the building. No exceedances are predicted at the Buranda TOD north tower.
Construction traffic
An increase in traffic volumes along Marquis Street from the construction worksite for Buranda station are
anticipated to result in traffic noise increases due to the low existing heavy vehicle volume, speed limit and
average hourly volume during the night-time period. Achievement of the noise criteria will be through limiting
night-time construction traffic volumes. No exceedances of the noise criteria are predicted during the daytime or
evening periods, based on the assumed peak hourly construction vehicle volume.
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10.4.4

South Brisbane

Potential construction noise and vibration impacts from this section of the study area include:


vibration impacts from works associated with platform modifications at Mater Hill station



noise, vibration and traffic noise impacts from construction of the new underground station, including
underpass of the railway corridor and transition structure along Melbourne Street

Elsewhere, construction noise and vibration impacts in this section of the alignment are expected to be minor
due to limited construction works.
Construction noise
Construction activities within the Cultural Centre precinct are expected to occur over a number of stages.
Construction noise impacts may occur at sensitive receptors closest to the most noise intensive activities such
as bored piling and excavation works. Noise levels from other construction activities are not predicted to exceed
noise criteria.
Table 10.12 summarises predicted exceedances to construction noise criteria for sensitive receivers within the
Cultural Centre precinct. The predicted exceedances are anticipated to occur for limited periods within the
construction timeframe. Mitigation measures proposed to manage construction noise impacts are presented in
section 10.6.
Table 10.12: Predicted construction noise levels exceedances – Cultural Centre station
Receptor

Assessment

Austin residential development



Airborne noise from construction activities is predicted to comply with internal noise goals

QPAC



Noise levels within performance spaces are predicted to comply with relevant noise criteria



Airborne noise from construction activities is predicted to exceed external noise goals for the foyer
area closest to proposed works by up to 5 dB with doors closed and up to 10-15 dB during works
associated with sheet piling and construction of diaphragm wall, excavation within QPAC Green,
jacked box and transition construction, and construction of the station canopy.

Queensland Museum



BCEC



Airborne noise from construction activities is predicted to comply with external noise goals
Noise from the slewing of the standard gauge line and replacement of the turnout through South
Brisbane railway station is predicted are predicted to exceed the external noise goal by 5-10 dB for a
short-term (i.e. up to 48 hours).



Airborne noise from construction activities is predicted to exceed external noise goals at BCEC by
5-10 dB for works associated with the construction of the transition structure with the BCEC tunnel.

Note: Internal noise criteria may be met at the new residential tower (Austin development) on Grey Street as the facades of these towers have been designed to
achieve a noise reduction of approximately 25 dBA6

Exceedances of the external criteria for the QPAC foyer areas are predicted for works within the Cultural Centre
precinct. The external criteria are based on estimated façade noise reductions and will need to be confirmed
following measurement of actual façade reduction prior to construction. Internal noise criteria are expected to be
achieved within all QPAC internal performance spaces. Loss of amenity within the foyer areas along the
northern and western facades and outdoor areas of QPAC is likely during the most noise intensive activities,
which is expected to have a limited duration.
An exceedance of the external noise criteria is predicted at the BCEC, mainly as a result of works associated
with the transition structure in the BCEC tunnel. This has potential to impact on amenity within the building,
although this may be mitigated with the implementation of management measures.

6

MWA Environmental (2012) Noise Impact Assessment – Proposed Residential Development – 77 Grey Street South Brisbane, October 2012
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Construction vibration
Predicted vibration levels from construction works at Mater Hill station are presented in Table 10.13. The
predicted vibration level is based on the shortest distance between the source and the receptor building.
Table 10.13: Mater Hill station predicted vibration levels
Receptor

Period

Ground-borne vibration criteria (PPV mm/s)

Predicted ground-borne
vibration level)

Cosmetic damage
Mater Private Clinic

Any

BS 7385

1

Human comfort

Jackhammering

0.3 – 1.0

Exceedance

1: Vibration criteria is frequency dependent however BS 7385 notes that the probability of damage tends towards zero at 12.5 mm/s peak component particle
velocity.

Vibration from hand-held jackhammering during demolition of the existing stairs adjacent to the Mater Private
Clinic is predicted to be below the cosmetic building damage criteria, although a minor exceedance of the lower
limit human comfort vibration criteria is predicted in those rooms closest to the jackhammering. It is expected
that this could be managed through scheduling of jackhammering works closest to the building outside of
normal operational hours and continuous vibration monitoring.
Predicted compliance with vibration levels from construction works for the new underground Cultural Centre
station is presented in.
Table 10.14: Cultural Centre station vibration predicted levels
Receptor

Period

Ground-borne vibration

Predicted ground-borne vibration level

criteria (PPV mm/s)

QPAC – performance spaces
QPAC – restaurant (ground

Cosmetic

Human

damage

comfort

Any

BS 73851

Any

1

BS 7385

Bored piling

Vibratory

Rock-

Concrete

sheet piling

breaking

sawing

0.3

Complies

Exceedance

Complies

Complies

1.0 – 2.0

Complies

Complies

Complies

Complies

floor)

with upper
limit

QPAC – cafe (ground floor)
Queensland Museum

Any
Any

BS 7385

1

1.0 – 2.0

Complies

Complies

Complies

Complies

BS 7385

1

0.3

Complies

Exceedance

Complies

Complies

1

0.3

Complies

Exceedance

Complies

Complies

Queensland Art Gallery

Any

BS 7385

Austin residential development

Day

BS 73851

1.0 – 2.0

Complies

Complies

Complies

Complies

Night

BS 73851

0.3 – 1.0

Complies

Complies

Complies

Complies

with upper
limit
BCEC
Former Queensland National

Any

BS 73851

0.3

Complies

Exceedance

Complies

Complies

Any

2

2.5

N/A

Complies

Exceedance

Complies

Complies

Any

2.52

N/A

Complies

Exceedance

Complies

Complies

Any

2

N/A

Complies

Complies

Complies

Complies

Bank
South Brisbane railway station
Victoria Bridge abutment

2.5

1: Vibration criteria is frequency dependent however BS 7385 notes that the probability of damage tends towards zero at 12.5 mm/s peak component particle
velocity; 2: From DIN 4150 (Table 3 Line 3) applicable to the effects of long-term vibration on buildings of intrinsic value.

Compliance with the Code of Practice – Construction criteria has been predicted for works within the Cultural
Centre precinct involving bored piling, rockbreaking and concrete sawing. Vibratory sheet piling works within the
construction worksite at 125 Grey Street are predicted to exceed the stringent DIN 4150 cosmetic damage
criteria applied to the South Brisbane railway station and former Queensland National Bank building and the
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human comfort (perception) criteria at QPAC. Potential vibration impacts from sheet piling at the South Brisbane
railway station and former Queensland National bank building may be reduced by the diaphragm wall. The
vibratory sheet piling activities are expected to occur for a period of approximately one week and will be
managed to mitigate potential impacts at QPAC.
Further vibration measurements and continuous vibration monitoring will be carried out at the South Brisbane
railway station and former Queensland National bank building to assist with managing potential impacts relating
to cosmetic damage.
Construction ground-borne noise
The assessment of ground-borne noise from the construction of the Cultural Centre station in Table 10.15. The
assessment is limited to QPAC, Queensland Museum, Queensland Art Gallery and BCEC, as these receptor
buildings are typically well insulated from external airborne noise break-in.
Exceedances in ground-borne construction noise criteria are predicted during rockbreaking for the Queensland
Rail retaining wall, vibratory sheet piling within the construction worksite at 125 Grey Street and rock drilling for
the underpass of the railway corridor. Consideration of alternative methods to rockbreaking (e.g. concrete
sawing), restricting rockbreaking activities to periods that QPAC and BCEC are not in use, or managing timing
of vibratory sheet piling activities is expected to assist in mitigating potential impacts on these facilities.
Table 10.15: Cultural Centre station ground-borne noise predicted levels
Receptor

Period

Groundborne noise
criteria

Predicted ground-borne noise level
Bored piling

(LASmax

Rock-

Concrete

Vibratory

breaking

sawing

sheet piling

Rock drilling

dBA)
When in use

301

Complies

Exceedance

Complies

Exceedance

Exceedance

Queensland Museum

When in use

352

Complies

Complies

Complies

Complies

Complies

Queensland Art Gallery

When in use

352

Complies

Complies

Complies

Complies

Complies

When in use

2

Complies

Exceedance

Complies

Exceedance

Exceedance

QPAC – performance
spaces

BCEC

35

1: Based on the design sound level for drama theatres from AS 2107; 2: Based on the research facilities (rooms designated for teaching/research purposes)
category from the Code of Practice – Construction.

Construction traffic
No exceedances of the noise criteria are predicted during the daytime or evening periods, based on the
assumed peak hourly construction vehicle volume.
Increases in night-time traffic noise levels are predicted along for Melbourne Street, between Hope Street and
Merivale Street, and Merivale Street. This is due to the relatively low existing minimum one-hour traffic volumes
on these roads and the expected increase in the proportion of heavy vehicles using these roads during
construction of Brisbane Metro. This section of Melbourne Street is fronted by commercial properties and
increased night-time traffic noise is not expected to impact any sensitive receivers. Some residential uses are
located on Merivale Street and compliance with the noise criteria will be achieved through limiting vehicle
volume.
10.4.5

Brisbane CBD

Potential construction noise and vibration impacts from this section of the metro alignment may result from
construction works associated with the Adelaide Street tunnel.
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Construction noise
Construction works for the tunnel at Adelaide Street is expected to be staged over an extended period and
represent a significant potential for construction noise and/or vibration impacts.
Acceptable airborne construction noise levels are predicted for the majority of uses along Adelaide Street.
Exceedances of the external noise criteria are predicted at the new residential tower which has commenced
construction at 300 George Street, although compliance with internal noise criteria are expected based on a
façade design noise reduction of approximately 35 dBA7.
Exceedances of the construction noise criteria are predicted at City Hall. Rooms within City Hall have a variety
of uses, only some of which are noise-sensitive. Where noise-sensitive spaces are located away from the
building’s Adelaide Street (south-eastern) façade, the additional internal transmission loss between rooms
within the building are expected to result in acceptable internal construction noise levels in the noise-sensitive
spaces. For noise-sensitive rooms located along the Adelaide Street façade, noise reduction measurements of
the façade will be undertaken prior to construction to confirm the actual façade noise reduction and whether this
higher than that assumed for this assessment (20 dB).
Construction vibration and ground-borne noise
Predicted construction vibration levels at Adelaide Street are presented in Table 10.16. All predicted
ground-borne vibration levels are based on the shortest distance between the source and the receptor building.
Table 10.16: Adelaide Street ground-borne vibration predicted levels
Receptor

300 George Street
(residential)
Brisbane City Council

Period

Ground-borne vibration criteria (PPV mm/s)

Predicted ground-borne vibration level

Cosmetic damage

Human comfort

Bored piling

Jackhammering

BS 7385

1

1.0 – 2.0

Complies

Complies

Night

BS 7385

1

0.3 – 1.0

No work

No work

Any

BS 73851

1.0 – 2.0

Complies

Complies

Any

BS 73851

1.0 – 2.0

Complies

Complies

Any

2.52

1.0 – 2.0

Complies with

Complies

Day

(266 George Street)
Adelaide Street
commercial/retail
(various)
City Hall

cosmetic damage
criteria
Complies with upper
limit human comfort
criteria
1: Vibration criteria is frequency dependent however BS 7385 notes that the probability of damage tends towards zero at 12.5 mm/s peak component particle
velocity; 2: From DIN 4150 (Table 3 Line 3) applicable to the effects of long-term vibration on buildings of intrinsic value.

Vibration levels are predicted to be below the cosmetic damage vibration criteria. A minor exceedance of the
lower limit vibration criteria for human comfort is predicted for City Hall, although it is likely that this potential
impact can be avoided through the implementation of mitigation measures (e.g. timing of works).
Ground-borne noise from vibration intensive activities (e.g. bored piling and jackhammering) at the surface on
Adelaide Street is anticipated to be well-below the airborne noise levels of these activities. As such, airborne
noise from these activities is expected to mask the ground-borne noise component and reduce the likelihood of
potential ground-borne noise impacts.

7

Renzo Tonin Ron Rumble (2013) 300 George Street Mixed Use Development – Noise Impact Assessment, October 2013
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Construction traffic
Increases in traffic noise are predicted for North Quay and George Street from the addition of Brisbane Metro
construction traffic. This is due to the very low existing minimum night-time one-hour traffic volumes in the
vicinity of the construction worksite. However, traffic noise on North Quay is expected to be ‘masked’ by traffic
noise from the Riverside Expressway and only construction traffic on George Street is likely to result in a
noticeable increase in road traffic noise. No exceedances of the noise criteria are predicted during the daytime
or evening periods, based on the assumed peak hourly construction vehicle volume.
10.4.6

Kelvin Grove to Herston

Construction works in this section of the study area are generally limited to modifications of existing busway
stations and modification of existing layover or turnaround facilities. Noise and vibration impacts from these
works are expected to be minor.

10.5

Operational impacts

Operational impacts relate to airborne noise affecting residential, educational, community and health and
recreational sensitive receptors. Operation of Brisbane Metro is not expected to result in ground-borne noise
and vibration impacts.
This assessment is based on assumptions relating to the noise characteristics of the metro vehicle to provide an
indication of possible operational noise outcomes. Further modelling will be undertaken once the vehicle is
selected to confirm any operational noise changes.
10.5.1

Brisbane Metro alignment

The operational assessment is undertaken for two scenarios in accordance with the Code of Practice – Road
Traffic (see Table 10.6).


Busway/light rail, i.e. an assessment of Brisbane Metro in isolation.



Multi-modal corridor, i.e. a cumulative assessment of the Pacific Motorway and Brisbane Metro (as the
Brisbane Metro alignment runs beside this State-controlled road).

The noise modelling scenarios included ‘with Brisbane Metro’ and ‘without Brisbane Metro’ to allow comparison
between predicted noise levels along with busway with Brisbane Metro and with the busway continuing to
operate in accordance with current practices.
Where Brisbane Metro runs beside the Pacific Motorway (i.e. multi-modal corridor), the assessment found that
while noise levels at residential receivers are predicted to exceed the Code of Practice – Road Traffic
68 dBA LA10(18hour) criterion 10 years after opening, the contribution of the busway (Brisbane Metro) is
negligible due to the significantly higher traffic volume on the Pacific Motorway. No increase in LA10(18hour) noise
levels are also expected when comparing the ‘with Brisbane Metro’ and ‘without Brisbane Metro’ scenarios.
The assessment of Brisbane Metro only indicated exceedances of the external operational noise criteria for
busways at some residential, educational, community and health buildings, and parks, although these impacts
are not expected to be noticeable. In particular, the operational noise assessment identified the following.
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LAeq – there is generally only a minor increase in noise levels when compared to the ‘without Brisbane
Metro’ case and existing LAeq road traffic noise levels (from all sources) are typically higher than those
predicted for Brisbane Metro. The magnitude of exceedances of the LAeq criteria are generally minor
or imperceptible to humans.



LAmax – for residences located adjacent to existing busways, the difference between the ‘with
Brisbane Metro’ and ‘without Brisbane Metro’ scenarios are expected to be imperceptible to humans
and directly correlates with comparison between assumed noise emissions from metro vehicles and
the articulated buses/existing diesel bus fleet. Further, existing noise levels from the Pacific Motorway
and other roads are not considered in the LAmax assessment. The predicted noise emissions from
Brisbane Metro may not result in a noticeable increase in noise levels.



LA10(18hour) – no overall increase in LA10(18hour) road traffic noise is predicted, based on the cumulative
assessment. Most of the residential receivers predicted to exceed one or more criterion for Brisbane
Metro are located adjacent to the combined Pacific Motorway/Brisbane Metro corridor and overall road
traffic noise levels from the combined corridor are not predicted to increase at these sensitive
receivers with the introduction of Brisbane Metro.

Internal noise criteria at educational, community and health buildings are predicted to be achieved, with the
exception of two buildings within South Bank TAFE. Given the close proximity of these two TAFE buildings to a
busy transport corridor, it is likely that acoustic measures have been incorporated into the design of the building
façade, achieving a higher noise reduction than assumed for this assessment. Acoustic measurements will be
undertaken during design refinement to confirm actual façade noise reduction for these buildings.
No adverse impacts are expected at parks where exceedances are predicted to one or more of the criteria.
These parks are already exposed to existing elevated road traffic noise levels, and it is expected that there will
be little or no change to existing traffic noise levels with Brisbane Metro. The introduction of Brisbane Metro,
may result in a net decrease in road traffic noise near QEII park, adjacent to Victoria Bridge at South Brisbane,
although further investigation is recommended to quantify the predicted change.
Impacts on noise levels at layover and turnaround facilities are not expected given noise emissions of a
stationary vehicle are typically lower than those in operation.
10.5.2

Metro depot

Operation of the metro depot is not expected to result in exceedances at the sensitive receiver on School Road,
particularly in relation to vehicle movements within the depot during the night-time period. Adverse impacts at
the Rochedale Mosque are also unlikely as vehicle movements (both metro vehicles and light vehicles) within
the metro depot are expected to be masked by traffic noise on the intervening Pacific Motorway and the
maintenance building proposed to be located at the northern end of the metro depot. The area surrounding the
metro depot is subject to development applications for residential development. The potential impacts on new
sensitive uses will be considered during the design refinement phase.

10.6

Mitigation and management measures

10.6.1

Construction measures

The management of construction noise and vibration will be documented in the CEMP and included in the Noise
and Vibration Management Plan and Environmental Monitoring Plan developed through the detailed design
phase. More information on the CEMP and noise and vibration measures are outlined in Chapter 23.
The sub-plans will be developed in accordance with relevant guidelines and outline:


standards to be applied during the construction phase



management strategies and control measures



regular monitoring and reporting processes.

The sub-plans will include measures specific to each construction area. Possible measures to minimise
potential construction noise and vibration impacts include:


good practice measures such as consideration of noise in site layout/access, construction staging and
hours, notification of affected sensitive receptors and scheduling respite periods for activities such as
rockbreaking



engineering controls, e.g. maintenance, choice of plant and equipment, use of acoustic barriers
(temporary or permanent), reversing alarms.

Site-specific measures to manage predicted exceedances of noise and vibration criteria at Buranda station,
Mater Hill station, the Cultural Centre precinct and Adelaide Street include:


installing temporary noise barriers around the perimeter of construction works
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installing an acoustic curtain over the northern tunnel opening at Buranda station



consulting/notifying affected sensitive receptors regarding works including, consultation with QPAC to
facilitate scheduling of noise-intensive works outside of performance times to preserve amenity in the
entrance and foyer areas and avoid impacts on internal performance spaces



scheduling works with consideration of respite periods, operational hours of
businesses/venues/hospitals/City Hall, timing of noisy activities, and night-time works



considering alternative construction methodologies and equipment (i.e. lower sound power levels and
location of works within a worksite)



noise and/or vibration monitoring with an alert system to warn the contractor when noise/vibration
levels are approaching criteria levels



undertaking pre-construction and post-construction building condition surveys



limiting peak traffic volumes on construction haul routes to the volumes outlined in Table 10.17.

Table 10.17: Recommended construction haul route peak traffic volumes
Construction worksite

Haul direction

Time period

Recommended peak one-hour
construction traffic volume

Metro depot

One-way

Daytime

8

Griffith University station

Two-way

Night-time

17

Buranda station

One-way

Night-time

6

Cultural Centre station

One-way

Night-time

12

Adelaide Street

One-way

Night-time

6

Additional investigations may be required at some locations to confirm existing noise levels, façade
performance, and noise and vibration levels of specific works. These include:


monitoring the existing noise environment to determine if construction noise will be ‘masked’ by noise
from the Pacific Motorway



measuring the BCEC building’s eastern and northern façade noise reduction performance to
determine the appropriate external noise criteria required to achieve an acceptable level of internal
amenity



conducting ground-borne noise measurement trials (i.e. simulate concrete sawing) during the daytime
at Buranda station to confirm (in advance) that these works can be carried out during the night-time
period in a manner that avoids adverse impacts on sensitive receptors



confirming the use of rooms along the south-eastern façade of City Hall and measurement of facade
noise reduction performance to determine the appropriate external noise criteria required to achieve
an acceptable level of amenity.

10.6.2

Operational measures

Potential impacts from noise and vibration during operation will be addressed through the design of Brisbane
Metro infrastructure and existing processes and operating procedures for the busway and Council bus depots,
with updates for the new metro vehicles and infrastructure as required. The majority of the alignment is the
existing South East Busway, Eastern Busway and Inner Northern Busway, which has an existing operational
noise management regime. This will be updated to include Brisbane Metro.
The metro vehicle will be selected in future project stages. The noise characteristics of the selected metro
vehicle will determine if any changes to predicted operational noise are likely to occur. Further noise modelling
will be undertaken during design refinement once the preferred metro vehicle has been selected and vehicle
noise emissions are able to be more accurately quantified. This will include confirmation of potential noise
exceedances at the two buildings within South Bank TAFE and consideration of new residential developments
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and development of additional noise mitigation measures where operational noise criteria exceedances are
predicted.

10.7

Summary

The majority of the Brisbane Metro alignment utilises existing busway infrastructure. Construction works along
much of the alignment are generally limited to upgrades or modifications of existing busway stations, including
platform extensions and modification of layover or turnaround facilities. Noise and vibration impacts from these
works are expected to be minor and managed with the implementation of standard mitigation measures.
Construction noise and vibration impacts are predicted in those areas requiring more significant construction
works including Buranda station, Cultural Centre precinct and Adelaide Street. Some activities associated with
modification of existing platforms at Mater Hill station may also result in localised noise and vibration impacts.
These impacts are expected to be managed through the implementation of site-specific construction noise and
vibration management plans (including mitigation measures). Additional monitoring of external and internal
noise levels will be undertaken during the detailed design phase to inform more detailed modelling and required
mitigation measures.
The construction and operation of the metro depot is not expected to result in exceedances of noise criteria at
the nearest sensitive receivers. Further modelling will be undertaken during the detailed design phase, which
will consider future residential developments.
The metro vehicle will be selected in future project stages. The noise characteristics of the selected vehicle will
influence any changes to operational noise from the introduction of Brisbane Metro. Further modelling will be
undertaken during the detailed design phase to determine compliance with applicable noise criteria.
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