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 Overview 

China Harbour Engineering Company Limited has engaged Cardno to prepare a Construction Vibration 

Management Plan (the “Plan”) for specific works associated with the Re-Development of Aiwo Port Project at 

Nauru.  

The project involves the upgrade of Aiwo Port which includes the following activities: 

➢ Backfilling of the Northern Contain Yard (NCY) which involves the use of heavy machinery including, 

such as vibratory rollers, excavators, and haulage trucks.  

➢ Dredging of the area east of the NCY to create a new wharf area 

➢ Construction of a Workshop Building 

➢ Construction of an additional Container Yard to the south of the new wharf area (Top Container Yard 

(TCY)) 

➢ Construction of new internal roads in the TCY and Workshop areas 

➢ Haul traffic and construction equipment moving along the camp access road 

Refer to Figure 2 for the locations of each of the above activities.  This use of machinery has the potential to 

create vibration that may be received at neighbouring residential and commercial properties. The Plan details: 

➢ Nearby potentially affected sensitive receivers; 

➢ Relevant limits and guidelines; 

➢ Screening predictions;  

➢ Mitigation and management measures; and 

➢ Community liaison and complaint management  

1.1. Plan Objectives 

The objective of the Plan is to avoid or minimise adverse effects to the surrounding environment and land 

uses by meeting regulatory and approval requirements and acceptable standards outlined in the Plan.  

The objectives of this plan are to: 

➢ Nominate suitable vibration criteria based on current international standards, policies and guidelines. 

➢ Ensure vibration emissions from plant associated with the works complies with the adopted project 

vibration criteria. 

➢ Avoid or minimise vibration impacts from construction through appropriate management measures; 

➢ Minimise the generation of noise and vibration from construction activities that could affect 

neighbouring residences and sensitive receivers, and  

➢ Establish and maintain good relations with the community and neighbouring sites. 

The Plan outlines the objectives for project personnel and their contracted entities to protect the environment 

during construction activities for the project site, including the Northern Container Yard (NCY).  

This plan also describes sample vibration attenuation testing that has been carried out to date and is in 

addition to the environmental requirements contained in CEMP Rev 8 and its subplans. 

The tables below detail the specific objectives, targets and key indicators which will be used to assess the 

effectiveness of the Plan. 
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Table 1: Plan Objectives 

Objective Project Targets Indicators 

To ensure that all excessive 
vibration from all sources generated 
during construction are minimized 

Nil occurrence of 
unreasonable vibration 

Vibration exceedances >1mm/sec 
are recorded during monitoring 

Number of complaints of vibration 

To avoid or reduce the damage to 
the adjacent buildings when the 
roller is used during compaction of 
the fill material for the NCY. 

Nil occurrence of 
unreasonable vibration 

Vibration exceedances >1mm/sec 
are recorded during monitoring 

Number of complaints of vibration 

While this plan addresses the proposed sources of vibration associated with the construction and backfilling 

activities for the entire project site, it is designed to expressly ensure that all excessive vibration generated 

during the backfilling of the NCY, and construction traffic on the camp access roadway in particular is 

minimised to the extent practicable to avoid or reduce the potential for damage to the adjacent buildings or 

structures when the 20 ton vibrating roller is being used. 

1.2. Construction Activities and Siting 

1.2.1. Overall Construction Site & Activities 

Figure 1shows the overall construction site and areas where construction activities will occur.  A larger version 

of the site layout is shown in Appendix B.  

Figure 1: Construction Area 

 

The proposal is to create two new container yards and a new wharf area.  The first container yard is the 

Northern Container Yard (NCY).  Works are currently occurring in the NCY and in the Dredging Area where a 

new waterside access is being excavated for a new wharf. Following completion of these works, similar works 

will occur to create the Top Container Yard located in the SE corner of Figure 1.  This area will also include a 

workshop and internal access roads. 

Backfilling is currently occurring within the NCY area and dredging in the new wharf area (Dredging Area).  

These areas are accessed along the Construction Camp Access Road which carries  trucks (haul and 

concrete), a loader and a grader. 

N 
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The following construction activities and plant are proposed at each location: 

Table 2: Proposed Construction Locations & Plant 

Construction Activity Proposed Plant 

Northern Container Yard 

20T Vibratory Roller 

Excavators 20T to 47T 

Haul Trucks 

Grader 

Front End Loader 

Contractor Camp Access Road 

Grader 

Front End Loader 

Haul Trucks 

Concrete Truck 

Wharf Area 

Haul Trucks 

Cranes 

20T Vibratory Roller 

Front End Loader 

Grader 

Dredge Area 

180T Dredging Excavator 

Bored Piling Rig 

120T Dredging Excavator 

Haul Trucks 

Underwater rock breaker (9 metres below the surface) 

Road Construction 

20T Vibratory Roller 

Haul Trucks 

Front End Loader 

Grader 

Concrete Truck 

Workshop Area Cranes 

Small Plate Compactor 

1.3. Current Site Conditions 

The NCY, an area of about 1.5 ha, is located to the north of the new port and situated about 33 metres away 

from a community housing area which lies across the road along the foreshore.  

The buildings adjacent to construction area are at least 70 years old, and are in generally poor condition.  

Concern has been raised that the use of the vibrating roller when operating within the NCY footprint will cause 

damage to these buildings, which have been subject to an independent review of their condition. 

Consequently, a test to determine the magnitude of the vibration attenuation of the 20-ton roller on the 

surrounding environment when it is working was conducted in October 2020 and for other equipment during 

May/June 2021. The results from the October 2020 Vibratory Roller test have been used to develop this plan 

and are detailed in Section 3.5.1 of this report. 

In addition, access to the NCY construction site is along a haul road located between the NCY and the 

community housing.  The community housing is located approximate 18 metres east of the access road. 
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Figure 2: Extent of Project Works 

 

1.4. Site Locations & Receivers 

We understand that there are sensitive receptors located approximately 33 metres from the closest point of 

the backfill works, and 18 metres from the haul road used by construction plant accessing the site.  This road 

runs between the construction site and the sensitive receptors.  The receptors include residential houses in 

poor condition. 

1.5. Construction Vibration Sources 

The vibration associated with construction activities on the Port Redevelopment Project will be ground borne. 

Ground borne vibration may be caused by various sources, including construction activities. It can be 

classified as per the vibration types detailed in Table 3. For the purposes of this plan, all vibration types are 

stated in terms of vibration velocity as Peak Particle Velocity (PPV) in mm/s. . 

Table 3: Construction Vibration Types 

Vibration 

Type 

Description Typical Construction Activity 

Continuous A vibration source that is continuous in nature during an 

assessment period (may be constant or variable). 

Bored piling 

Impulsive A vibration source (continuous or intermittent) which has a rapid 

build up to a peak followed by a damped decay that may or may 

not involve several cycles of oscillation (depending on frequency 

and damping). 

Dropping of heavy equipment. 

Intermittent Intermittent vibration can be defined as interrupted periods of 

continuous (for example, a drill) or repeated periods of impulsive 

vibration that varies significantly in magnitude.  

Heavy vehicle movements, jack 

hammering, vibrating rollers. 

  

N 
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 Statutory Vibration Criteria 

2.1. Vibration Limits & Guidelines 

The proposed works are expected to have potential impacts on some of the nearby sensitive receptors, 

including residential properties in poor condition.   

There is no guidance value in the IFC Guidelines (Environmental, Health, and Safety (EHS) Guidelines) with 

respect to vibration limits for buildings.  Therefore, a range of Australian and International policies and 

guidelines have been referenced to determine appropriate vibration criteria.  Generally, vibration impact can 

be summarised into two categories: 

➢ Effect on human comfort 

➢ Structural or cosmetic damage to buildings or underground utilities. 

In most cases, compliance with the human comfort criteria would also ensure compliance with building 

damage criteria. 

A selection of applicable Australian and international standards, policies and guidelines have been reviewed 

below to determine safe working distances appropriate vibration criteria for this project for management of 

vibration levels. 

➢ Queensland Transport “Noise Management Code of Practice, Volume 2 (2016) 

➢ Queensland Transport & Main Roads Guideline, “TN03 Guidelines for construction induced ground 

vibration on structures” 

➢ Transport for New South Wales Guideline, “Construction Noise and Vibration Guideline” (CNVG) 

(2016) 

➢ New South Wales Environmental Protection Authority  “Assessing Vibration - A Technical Guideline” 

➢ German Standard DIN 3140:1999, “Vibration In Buildings - Part 3: Effects On Structures” 

➢ British Standard BS 7385-1 1990 “Evaluation and Measurement for Vibration In Buildings. Guide for 

Measurement of Vibrations and Evaluation of their Effects on Buildings 

➢ British Standard BS 6472-1:2008 “Guide to Evaluation of Human Exposure to Vibration in Buildings. 

Vibration Sources other than Blasting.” 

➢ British Standard BS 5228-4:1992 “Noise Control on Construction and Open Sites Part 4: Code of 

Practice for Noise and Vibration Control Applicable to Piling Operations” 

➢ Australian Standard AS 2436: 2010, “Guide to noise and vibration control on construction, demolition 

and maintenance sites” 

2.1.1. Human Comfort 

The Queensland (Australia) Transport Noise Management Code of Practice 2016 outlines the vibration limits 

associated with general construction, construction traffic which can affect human comfort levels.  These 

guidelines provide peak particle velocity (PPV) levels as shown in Table 3-2 in the Code of Practice.  The 

lower limits are generally considered to be just perceptible. The upper limits are considered to cause 

significant annoyance if exceeded 

Table 4: Human Comfort Vibration Limits to Minimise Annoyance  

Building Work Period 
Resultant PPV (mm/s) 

Lower Limit Upper Limit 

Dwelling (including hotels and motels) 

Standard hours 1.0 2.0 

Non-Standard hours – evening 
0.3 1.0 

Non-Standard hours – night time 

Commercial (offices) and retail areas While in use 1.0 2.0 
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Notes:  

1) Extracted from the Transport and Noise Management Code of Practice 2016 (Table 3.3.1.1(a). 

Standard and Non-Standard hours for construction activities are outlined in Table 2.2. 

2.1.2. Buildings & Structures 

2.1.2.1. Buildings 

German Standard DIN 4150-Part 3 “Structural vibration in buildings – Effects on Structures” provides 

recommended maximum levels of vibration to minimise the likelihood of building damage caused by vibration.  

The effects of vibration on structures as outlined in the CoP Vol 2 references the German Standard DIN 

4150.3.  This standard is internationally recognised as providing suitable PPV limits for use in evaluating the 

effects of vibration on structures.   

Table 5 below, outlines the recommended limits set out in DIN 4150.3 to prevent building damage.  Given the 

proximity of and condition of some structures close to the works, the most conservative limits for 1-10Hz are 

most appropriate for this assessment. 

Table 5: Short Term Acceptable Vibration Levels for Buildings (DIN 4150.3 1999) 

Type of Structure 

Vibration Level (mm/s) 

At the foundation of the building At horizontal plane of 

highest level of 

dwelling 1 – 10Hz 10 – 50Hz 
Above 

50Hz 

Buildings used for commercial purposes, industrial 

buildings and buildings of similar design 
20 20 - 40 40 - 50 40 

Dwelling and buildings of similar design and or use 

(i.e. residential) 
5 5 - 15 15 - 20 15 

Structures that because of their particular sensitivity 

to vibration (including those with structural defects), 

do not correspond to those listed in Lines 1 or 2 

3 3 - 8 8 - 10 8 

British Standard BS 5228: Part 4 also provides vibration limits in terms of the maximum of three orthogonal 

components of Peak Particle Velocity (PPV) relevant to buildings in poor condition.  This Standard 

recommends that a conservative threshold for minor or cosmetic damage should be taken as a PPV of 10 

mm/s for intermittent vibration and 5 mm/s for continuous vibration.  The BS 5228 criteria are summarised 

below in Table 6. 

Table 6: Vibration limits from BS 5228-Part 4 

Building Type Limit s for Transient Vibration, mm/s Limits for Continuous Vibration, 

mm/s 

< 10 Hz 10 - 50 Hz > 50 Hz < 10 Hz 10 - 50 Hz > 50 Hz 

Residential in Good Condition 5 10 20 2.5 5 10 

*Residential with Significant 

Structural  Defects 
2.5 5 10 1.25 2.5 5 

Industrial/Commercial (light and flexible 

structure) 
10 20 40 5 10 20 

Industrial/Commercial (heavy and stiff 

structure) 
15 30 60 7.5 15 30 

*Most relevant to this project. 

2.1.2.2. Local Assets 

DIN 4150.3 also provides guideline values for evaluating the effects of vibration on buried pipework.  This 

standard has been referenced to determine the adopted limits detailed below in Table 7. 
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Table 7: Guideline values for evaluating the effects of short-term vibration on buried pipework (DIN 
4150.3) 

Pipe Material* Guideline values for velocity measured on the pipe in 

mm/s** 

Buried Pipework 

Steel (including welded pipes) 100 

Clay, concrete, reinforced concrete, pre-stressed 

concrete, metal (with or without flange) 

80 

Masonry, plastic 50 

Underground Cavities lined with: 

Reinforced or sprayed concrete, tubbing segments 80 

Concrete, stone 60 

Masonry 40 

2.1.2.3. Safe Working Distances 

As a guide, for standard and heritage listed buildings, minimum working distances from sensitive receivers for 

typical items of vibration intensive plant are listed in Table 8. The minimum distances are quoted for both 

“cosmetic” damage (refer DIN 4150.3 and the NSW Construction Noise & Vibration Guideline) and human 

comfort (refer OH&E’s Assessing Vibration - a technical guideline and BS 7385). 

Table 8: Recommended minimum working distances for vibration intensive plant from sensitive 
receivers 

Plant Item

  

Rating / Description Minimum Working Distance 

Cosmetic 

Damage 

(BS 7385) 

Cosmetic damage 

(DIN 4150) 

Heritage and 

other sensitive 

structures 

Human 

Response (OH&E 

Vibration 

Guideline) 

Vibratory Roller < 50 kN (Typically 1-2 tonnes)  5 m 14 m 15 m to 20 m 

< 100 kN (Typically 2-4 tonnes)  6 m 16 m 20 m 

< 200 kN (Typically 4-6 tonnes)  12 m 33 m 40 m 

< 300 kN (Typically 7-13 tonnes)  15 m 41 m 100 m 

> 300 kN (Typically 13-18 tonnes)  20 m 54 m 100 m 

> 300 kN (> 18 tonnes)  25 m 68 m 100 m 

Small Hydraulic 

Hammer 

(300 kg - 5 to 12t excavator) 2 m 5 m 7 m 

Medium 

Hydraulic 

Hammer 

(900 kg – 12 to 18t excavator) 7 m 19 m 23 m 

Large Hydraulic 

Hammer 

(1600 kg – 18 to 34t excavator) 22 m 60 m 73 m 

Vibratory Pile 

Driver 

Sheet Piles 2 m to 20 m 50 m 20 m 

Pile Boring ≤ 800 mm 2 m (nominal) 40 m 4 m 

Jackhammer Hand Held 1 m (nominal) 2 m 2 m 

Note that these distances are based on standard buildings in good condition and average ground types.  

Given that this project includes receiver buildings in poor condition and looser sandy soils, safe working 

distances may vary from those stated below.  Therefore, the sample vibration measurements (refer Section 
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3.5) have been reviewed to determine whether the safe working distances stated below require adjustment to 

better reflect the ground conditions of this project.  (Refer Figure 10 and Figure 11 for subsequent model 

outputs showing distances based on local ground conditions). 

The minimum working distances are indicative and will vary depending on the particular item of plant and local 

geotechnical conditions. They apply to cosmetic damage of typical buildings under typical geotechnical 

conditions.  Operational aspects of some receivers may be highly sensitive to noise and vibration over and 

above typical noise and vibration allowances based on annoyance and human comfort. 

Therefore, specific assessment is required to ensure satisfactory operation of the construction plant and 

determine if any mitigation or management measures are required to minimise the potential impacts. 

2.2. Ground Borne Noise Criteria 

Ground borne noise and blasting have not been considered in this screening assessment as the works to be 

undertaken do not align with the potential sources as documented in the Transport Noise Management Code 

of Practice.  Ground borne noise is primarily generated via underground works. 

2.3. Summary of Adopted Project Vibration Criteria 

Based on a review of the available recommended vibration limits above, and the poor condition of the 

community housing near to the works, the following conservative vibration limits have been adopted for this 

project: 

Table 9: Adopted PPV Vibration Limits - Buildings 

Type of Structure 

Vibration Level PPV Limit 

At the foundation of the building 

(mm/s) 

Structures currently in poor condition with multiple defects. 1 

Heritage buildings, structures 2 

Houses and low-rise residential buildings in good structural condition, 

unreinforced commercial buildings and those not included below. 
5 

Non-Reinforced Culverts and tunnels 5 

Commercial and industrial buildings or structures of reinforced concrete or steel 

construction including bridges. 
10 

Reinforced Culverts and tunnels 10 

Buildings containing vibration sensitive equipment etc. As per equipment manufacturers 

specification. 
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 Sample Vibration Monitoring 

3.1. Methodology 

Vibration velocity measurements were conducted on the offshore backfill area of the piling working platform 

and in the Workshop area (Location A/B on Figure 1) to determine the rate of vibration attenuation from the 20 

tonne vibrating roller to be used for the compaction of the NCY fill material for the project specific ground 

types.  This site was chosen as it represents the same material and level of compaction that will be used in 

the backfilling of the NCY and future road works and was far enough away from the housing area so as not to 

have any effect on the houses.  

A series of recordings were made at 5, 10, 15, 20 and 25 m from the vibrating roller to determine the Peak 

Particle Velocity (PPV) generated by the roller.  

Testing was also carried out at Zones, A, B & C as shown below using new equipment that will be used on an 

ongoing basis to measure vibration levels at the community housing.  The locations of Zones A, B and C are 

shown in Figure 5 and Figure 6. 

3.2. Vibration Monitoring Equipment 

The vibration monitoring device used for the sample testing consists of a three-way speed geophone and a 

high-precision dynamic data acquisition instrument, as shown below in Figure 3 and Figure 4. Calibration 

details for the monitoring equipment are included in Appendix B. 

Figure 3: Vibration Monitoring Equipment - 
Geophone 

  

 

Figure 4: Vibration Monitoring Equipment – 
Data Acquisition Unit 

 

3.3. Vibration Monitoring Locations 

Vibration Measurements were carried out at the following locations: 

1. Offshore Backfill Area near existing harbour (Figure 5) 

2. Permanent construction monitoring at Locations A, B and C in dwellings within the Relocation Zone 

(Figure 6). 
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Figure 5: Vibration Monitoring Locations – Offshore Backfill Area 

 

Figure 6: Ongoing Vibration Monitoring Locations A, B & C 

 

3.4. Adopted Vibration Limits 

This refers to the movement of molecular particles within the ground and not surface movement.  Given the 

extremely vulnerable condition of buildings in Zones A, B and C, a vibration limit of 1.0 mm/s was adopted as 

the threshold for establishing a safe working distance from operation of a vibrating roller and from plant pass-

bys on the access road, from the existing houses along the foreshore when compacting backfill material is 

carried out.  

3.5. Measured Vibration Levels 

3.5.1. Vibratory Roller Vibration Measurements - Offshore Backfill Piling Platform & Top 

Container Yard (TCY) Location A/B 

Preliminary measurements indicated that, for the offshore piling platform peak particle velocity vibration (PPV) 

levels of 1 mm/s were measured at a distance of 7.5 metres from the roller.  For the Top Container yard 

(TCY), PPV of 1 mm/s was measured at 9 metres.  At both sites, a PPV of 0mm/s was measured at a 

distance of 20 metres from the vibrating roller.  

C 

A 
B 
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Figure 7 and Figure 8 show the vibration velocity loss versus distance for the offshore piling platform backfill 

area and the TCY area respectively.  

The community housing area is located 33 metres from the closest point of the NCY backfill site, and across 

the road from the land side boundary of the NCY footprint (Figure 6).  

The measurements indicated that vibration is unlikely to be discernible at the community housing as a result 

of operation of the 20T roller. 

3.5.2. Vehicle Pass-By Vibration Measurements at Locations A, B & C 

Vibration testing was also carried out at houses along the access road to the campsite (Monitoring Locations 

A, B & C) to determine the PPV from passing traffic (excavators, loaders, dump trucks, concrete mixer trucks 

etc).  The distance from the house to the road was 18 metres.  

The results of the monitoring showed that vibration generated from a loaded haul truck movement was greater 

than that from other heavy machinery movement, with a PPV value of 0.005 to 0.02mm/s measured at 

Locations A, B & C.  Table 10 provides the result of monitoring for other types of plant pass-bys on the access 

road: 

Table 10: Measured Vibration Level for Plan Pass-Bys 

Plant Type 
Max. Value Vibration level (mm/s) 

Location A Location B Location C 

Concrete Mixer Truck 0.005 0.014 0.005 

Loader  0.005 0.016 0.004 

Haul Truck 0.005 0.020 0.005 

Excavator 26.5T 0.005 0.016 0.004 

Excavator 33.5T 0.006 0.018 0.005 

Excavator 120T 0.005 - - 

Crawler Crane 90T 0.005 - - 

The measured levels were well below the maximum threshold of 1mm/s, and would be unlikely to result in 

noticeable vibration at the nearest receivers in this area. However, machinery movement will still be monitored 

closely along this section of the road. 

3.5.3. Sample Vibration Testing Results 

The measured results for the vibration monitoring on the offshore Backfill Area of the Piling Working Platform 

were as follows: 

Table 11: Distance and Max Value Vibration level 

Distance from roller (m) Max. Value Vibration level (mm/s) 

5 1.5 

10 0.5 

15 0.4 

20 0 

25 0 
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Figure 7: Distance and Max Value Vibration level 

 

The measured results for the vibration monitoring on the Top Container Yard (TCY) Workshop Area were as 

follows: 

Table 12: Distance and Max Value Vibration level 

Distance from roller (m) Max. Value Vibration level (mm/s) 

Ground 

5 2.8 

10 0.9 

15 0.4 

20 0 

25 0 
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Figure 8: Distance and Max Value Vibration level - Ground 
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3.5.4. Construction Vibration Prediction 

In order to determine whether the safe working distances listed in Section 2.1.2.3 are appropriate for this 

project and define a framework of triggers for vibration mitigation, manual vibration prediction calculations 

have been carried out to determine the area of influence of the proposed backfilling and construction works. 

3.6. Predicted Construction Vibration Levels 

For the purposes of this assessment, the following proposed plant with the potential to generate significant 

vibration has been considered: 

> Vibratory rollers 

> Excavators 

> Truck movements 

Construction vibration levels vary depending on the distance from the equipment in use, the energy level 

imparted to the ground by the construction process, and the bedrock type.  The most significant vibration 

sources associated with the construction work will be the vibratory roller compactors.  

The Transit Noise and Vibration Impact Assessment (TNVIA) (US Federal Transit Administration (FTA), 2006) 

outlines calculation methods for construction equipment vibration levels.  These levels are expressed in terms 

of Peak Particle Velocity (PPV, mm/s), with vibration levels for provided for a number of plant items.  The 

TNVIA specifies that: 

“It should be noted that there is a considerable variation in reported ground vibration levels from construction 

sites.  The data provides a reasonable estimate for a wide range of soil conditions.” 

Depending on the actual ground conditions (i.e. greater density of rock) vibration levels may increase and 

affect residents to a greater extent subjectively.  However, conversely looser, lower density rock may 

decrease the vibration transmission.  The data provided by the TNVIA results in a graph as shown in Figure 9.   

Figure 9: Estimates of Vibration Levels Generated by Common Construction Activities / Equipment 
at Various Distances (Source: FTA 2006). 

 

Note: The predicted vibration levels in Figure 9above include a safety margin for carrying ground types. 

Based on the prediction methodology outlined in TNVIA, and adjustments for the project ground type 

(estimated from the measured vibration levels detailed in in Section 3.5 of this report), the following chart of 

expected vibration PPV with distance has been corrected to more closely reflect this project.  It can be seen 
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that vibration does not propagate as efficiently through the back fill area as that assumed by the FTA 

methodology. 

Figure 10: Estimates of Vibration Levels Generated by Construction Activities / Equipment at Various 
Distances for the Backfill Foreshore. 

 

The above chart indicates that predicted PPV vibration levels as a result of backfilling works in the Backfill 

Area are likely to be well below the vibration limit of 1 mm/s. 

A similar exercise was carried out for the highest plant pass-bys.  The following chart applies to vibration 

transmission through ground between the access road and the community housing monitoring locations. 

33 metres to dwellings in 

the Relocation Zone 

(refer Figure 2) 
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Figure 11: Estimates of Vibration Levels Generated by Construction Activities / Equipment Pass-Bys 
at Zones A, B and C. 

 

The above chart indicates that the project ground type transmits vibration less efficiently than that assumed by 

the FTA methodology (Refer Figure 9).  Refer to Section 3.5 for the result of the sample vibration monitoring. 

It also indicates that PPV vibration levels at closest occupied community housing dwellings are predicted to be 

well below 1 mm/s due to plant pass-bys on the access road. 

Figure 12 Modelled Vibration Limit Impact Zone (PPV>1mm) 

 

14 metres to nearest 

dwellings in the Relocation 

Zone (refer Figure 2) 
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It is reasonable to expect that some cumulative effects could occur depending on location of equipment 

operation in relation to nearby properties, and number and type of equipment. The measurements obtained 

show that for any individual plant or equipment there is a low attenuation of vibration being experienced at the 

closest dwellings within the Relocation Zone when compared with the adopted vibration limits. Given the 

extremely low PPV measurements associated with the ground conditions and relative dissipation, and minimal 

nature of plant and equipment use on the site, cumulative impacts are not expected to present any issue for 

the project works. Monitoring stations do detect total vibration levels, so the cumulative vibration from multiple 

plant or equipment operating will be monitored at all times and warning systems in accordance with Section 

4.2.1 will identify when cumulative vibrations that are nearing the adopted levels.  
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 Recommended Mitigation and Management 
Measures 

Vibration generation resulting from construction activities associated with the project has the potential to 

adversely impact on nearby sensitive receivers.  Adjacent land users should be engaged and provided with an 

outline of the works being undertaken and working hours which the project will operate. Communication is the 

best avenue to address potential concerns and ensure a proactive stance on mitigating adverse complaints.  

Mitigation and management measures for potential  vibration impacts can be controlled at the source, in the 

transmission path or at the receiver.  Due to the nature of the project, implementation of effective controls at 

the source of the  vibration is the ideal management strategy.  Machinery used on site is to be maintained in 

good working order and the use of high impact machinery, should be minimised where possible. Equipment 

and machinery shall be shut down when not in use. 

4.1. Site Specific Vibration Measures 

The following site-specific vibration mitigation measures are recommended: 

➢ Conduct building condition surveys prior to the commencement of works (complete). 

➢ Apply the vibratory roller settings which give the lowest levels of vibration impact as far as practical 
within the project (e.g. low amplitude, high frequency). 

➢ Vibratory compaction is considered the worst case scenario for potential vibration which may incur 
cosmetic building/structural damage. The distances from the current works area scheduled to 
undergo construction and the nearest sensitive property is approximately 20 metres.  No vibratory 
compaction (small hand held compactor or static rollers only) should occur within 20 metres of this 
structure. 

➢ Minimise the number of compaction passes as far as practical. 

➢ Avoid turning the vibration mode on/off when stationary or moving too slowly, or when close to 
buildings. 

➢ The measurements and modelling indicate that vibration limits are not expected to exceed human 
comfort levels. Vibration may be perceptible for occupants of the buildings for relatively short periods 
of time when construction activities are adjacent to specific buildings.  

➢ Adopt the conservative PPV level of 1mm/s for all adjacent residential areas. 

4.2. Additional Vibration Monitoring 

In addition to the preliminary monitoring that has already been carried out, continuous additional vibration 

monitoring will be carried out for the duration of the backfill works within impact distance of the residential 

properties in Zones A, B and C. 

Vibration monitoring will be conducted during any works that have the potential to impact buildings and 

structures, including the dwellings in the zone near to the NCY and workshop areas (refer Figure 1).  This will 

include works being conducted for any works less than 100m from the dwellings.  The initial location for 

vibration monitors will be as shown in Figure 6.  Monitoring with alarms which trigger when the limits are 

exceeded should be used to ensure that work stops prior to the potential for any building damage to occur.  

Reactive vibration monitoring should also be conducted in the event that a complaint is received.  Refer to 

Section 4.2.1 for the methodology and information to be recorded. 

Where vibration intensive works are occurring for a continuous period of time within the minimum buffer 

distance for cosmetic damage, a permanent vibration monitoring system to warn HSE team (via flashing light, 

alarm, SMS text etc.) when vibration levels are approaching cosmetic damage criteria, should be installed, so 

that works can be ceased and amended before proceeding. 

Project Vibration Monitoring and analysis of data will be undertaken by a member of the project HSE Team or 

relevant Engineers.  Vibration monitoring will be undertaken and the results (average and exceedance) 

compared to the vibration management limits detailed in Section 2.1.2 for verification and compliance 

purposes.  Vibration monitoring will be conducted as required to verify predicted vibration impacts. Should the 
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adopted vibration limits be exceeded then management actions will be implemented in accordance with 

Section 5.3 and Table 17. The time associated with any complaint can also be thoroughly investigated in 

terms of any activities and resultant vibration measurements. 

A three-directional speed sensor used for the monitoring, is hardwired connected to the high-precision 

dynamic data acquisition instrument set in the site office. The high-precision dynamic data acquisition 

instrument is connected to the computer through USB.  Once the vibration velocity reaches 1 mm/s the 

computer drives the small speaker to sound an alarm.  It is recommended that the alarm limit is reset to 0.75 

mm/s to provide warning before the vibration limits are reached.  

The monitoring record will be saved in the computer, and the monitoring record will be reported to the 

Engineer and PMU Environment Specialist weekly and when the warning value is exceeded. 

Vibration monitoring procedures are provided below.  

4.2.1. Vibration Monitoring Methodology 

Testing at locations where there is risk of structural damage should be prioritised over locations where there is 

risk of human discomfort.  The measurement process shall generally consider appropriate limits derived from, 

BS6472-1, BS 7385-3 and DIN 4150-3, and detailed in Table 9 with particular attention to the following: 

1. A vibration monitoring system is unlikely to be able to measure all descriptors associated with 

vibration.  As a minimum, the vibration monitoring system incorporating a triaxial geophone should be 

able to accurately measure the peak particle velocity. 

2. All equipment shall carry current NATA (or equivalent) calibration certification as required by the 

manufacturer of the equipment. Refer to Appendix C for calibration details of the nominated vibration 

monitoring equipment. 

3. Monitoring equipment will incorporate capabilities including alarm systems able to send warnings to 

the site manager to warn of any exceedances caused by the construction works.   

4. Chains, cables, tamper proof boxes and padlocks as required to secure vibration logging equipment 

and prevent theft. 

5. Power supply sufficient for the duration of monitoring. For longer monitoring periods, a solar panel 

may sometimes, but not always, be appropriate. 

6. Use correct PPE as required.  Considerations specific to the use of equipment may include exposure, 

insects and spiders nesting on unattended equipment, and lifting (vibration monitors may exceed 

10kg). 

4.2.1.1. Vibration Monitoring Locations 

Establish permanent vibration recording points at properties shown in Figure 13 (Monitoring Locations A, B & 

C) and as determined by the mapping of vibration levels at varying distances from the vibratory roller in 

controlled sites away from Zones A, B and C on both the reef platform and on land.  

The location of the three-directional geophones will be between the working area of the roller and the 

community housing buildings, to represent the vibration level received at the community housing building 

when the construction equipment is working. 
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Figure 13: Location for three-way speed sensors - permanent vibration recording points. 

 

4.2.1.2. Vibration Equipment Settings 

1. Vibration monitors should be checked that they are set to the correct time and date and a QA check 

done by PMU EO or others as necessary. 

2. Equipment shall be checked by HSE team to confirm that there is sufficient disk space to save 

monitoring files. 

3. Set vibration monitor(s) to record statistics in short intervals i.e. (10 to 15 minutes). 

4. Set monitors to record vibration Peak Particle Velocity (PPV) for building damage or vibration dose 

value (VDV) for human comfort as required. 

5. For warning systems, a trigger should be set that is approximately 25% lower than that of the vibration 

limits. 

4.2.1.3. Unattended Vibration Monitoring Equipment Installation 

1. Once permission is granted in order to access an affected property, a suitable location shall be 

determined. 

2. Ideally, for dwellings, geophones should be fixed to the façade of a dwelling by means of stud or 

cement (e.g. thin layer of epoxy or Selleys Liquid Nails). 

3. Methods of fixing equipment directly to facades may have the potential to cause superficial damage 

upon removal. For concrete and brick surfaces damage may be minimal, however adhesives may 

damage or remove paint from surfaces.  In this case due to the condition, the floor slab was the most 

suitable location for deployment of geophones. 

4. The geophone should not be impacted by nearby vibration sources such as footsteps, vehicles, and 

household plant, where possible.  Note continuous vibration monitors have however been set up on 

housing floor slabs for security reasons and to ensure that the measured vibration levels are reflective 

of that (if any) impacting the specific dwellings. 

5. Importantly, for the security of unattended equipment, a location should be selected that is reasonably 

secure (e.g. behind a fence), obscured from public view (e.g. by vegetation), and in yard free from 

dogs or other animal likely to bite or chew leads or cables. In general, monitoring stations have been 

set up in locations within properties that are occupied, for security and educational reasons. 

6. Importantly, for the safety of individuals and the unattended equipment, a location should be selected 

that is not in a walkway, or results in chains/cables becoming trip hazards. 

7. Wherever possible, prior to leaving the site, inform the resident of the exact location of the monitor. 

8. Leave contact details in case monitors need to be promptly collected. 

9. Prior to locking case and departing, test that warning systems are working adequately by striking the 

structure to which it is attached in the vicinity of the geophone (not on the geophone itself) with a 

C 

A 
B 
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rubber mallet. The impact should record be of sufficient force to create a vibration signal greater than 

the trigger level, but not at force which may cause damage. 

4.2.1.4. Information to be Recorded 

For each monitoring activity a form shall be completed detailing the following information; 

1. Monitoring location, and location of the geophone. 

2. Operator name. 

3. Dates and times of installation/collection  

4. Vibration monitor and sensor make/model/serial number. 

5. Detailed notes and commentary of other potential vibration sources observed at the time of 

installation. 

6. Diagram of geophone location detailing distance to boundaries, etc. 

7. Marked up aerial photo of monitoring location and any nearby construction works, extraneous 

vibration sources, substrate details (e.g. prevalence of rock, sand, waterlogging, etc.). 

8. Photos of the monitoring location (to clearly include receiver and source locations) and any other 

items of interest. 

4.3. Condition Surveys  

4.3.1. Pre-Construction Surveys 

Pre-construction condition surveys have been carried out for the community housing buildings in poor repair.  

Refer Figure 14 to Figure 15 for examples of the current condition of the dwellings.  
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Figure 14: Example1 of the Existing Condition 
of the Community Housing (Block 
39, Room 1). 

 

Figure 15: Example 2 of the Existing Condition 
of the Community Housing (Block 
38, Room 8). 

 

 

Figure 16: Example 2 of the Existing Condition 
of the Community Housing (Block 
42, Room 2). 

 

 

As indicated above, pre-construction condition surveys of a representative sample of the properties close to 

the proposed works indicated that they are structurally unsound and should be uninhabited. 

4.3.2. Post-Construction Surveys 

Post-construction condition surveys will not be carried out because further access to the dwellings is 

considered highly unsafe.  Residents are in the process of being temporarily and then permanently relocated 

and these buildings are proposed for demolition once construction of the port upgrade is complete, so post-

construction surveys are not considered to be required.  
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4.4. Mitigation, Roles & Responsibilities 

The following mitigation roles and responsibilities apply to the project: 

 



 

Table 13: Specific Vibration Mitigation and Management Measures 

Control Measure Timing Methodology Responsibility Monitoring 

Inductions & Training 

CHEC site induction will include attenuation plan objectives, 

including the minimization of vibration-generation during NCY 

works. 

Prior to 

construction 

activities 

As a part of the site induction and/or included 

in pre-starts and toolbox talks 

HSE Dept. Induction, pre-start and 

toolbox records 

Planning / General 

Education on vibration related impacts for staff. Communication 

of attenuation plan & vibration controls via prestart, toolbox, 

bulletins  

Prior to 

construction 

activities 

As a part of the site induction and/or included 

in pre-starts and toolbox talks 

Include clauses that require minimization of 

vibration in subcontractor agreements 

Project Foreman, 

HSE Dept. 

Induction, pre-start and 

toolbox records 

Prior to commencement of works undertake dilapidation surveys 

at nominated existing buildings 

 

 

Completed Appoint a supervision consultant to undertake 

dilapidation surveys. 

HSE Team and 

CSC 

N/A 

Notify potentially affected residents and stakeholders of 

construction works 

Prior to 

construction 

activities 

Notification as per CHEC Communication 

Procedures 

Contractor HSE 

Team / CLO 

Feedback from affected 

stakeholders 

Adopt alternative (quieter, lower potential vibration impact) 

methods for construction considered where reasonable or 

feasible 

Prior to 

construction 

activities 

Consider during work planning and in 

response to monitoring exceedances / 

complaints 

Project Engineer Vibration from construction 

does not exceed project 

guidelines 

Working Hours 

Standard construction hours shall be 7:00am to 10:00pm)  At all times Works with high potential vibration impacts 

should only be scheduled during standard 

hours. 

Respite measures:  

If night works are required, restrict the number 

of nights per week that the works are 

undertaken near residences.  

Project Engineer Environmental Auditing 

Respite measure: where possible, investigate scheduling works 

for when premises are not occupied or during the night period  

At all times Approval should be obtained and consultation 

with the community conducted for works 

outside of these times 

Any amendment to working hours will consider 

the vibration limits, no vibratory rolling or 

operation of batching plant is proposed after 

10pm.   

Project Engineer Environmental Auditing 
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Control Measure Timing Methodology Responsibility Monitoring 

A mitigation strategy should be prepared 

Works with high potential vibration impacts 

should only be scheduled during standard 

hours 

Construction Traffic and Deliveries 

Set the site entry and egress points as far from sensitive and 

critical receptors as possible 

Prior to 

construction 

activities 

Consider during work planning  HSE Team / 

Contractor 

No complaints received 

Provide on-site parking for staff and on-site truck waiting areas 

away from residences and other sensitive land uses. 

Prior to 

construction 

activities 

Consider during work planning HSE Team / 

Contractor 

No complaints received 

Positioning loading and unloading points away from sensitive and 

critical receptors.  

 

Prior to and during 

construction 

activities 

Consider during work planning and in 

response to monitoring exceedances / 

complaints 

HSE Team / 

Contractor 

Continuous inspection of 

operators and activities 

Limit speed of all construction traffic on  access road between the 

site and the residences.  

Prior to and during 

construction 

activities 

Consider during work planning and in 

response to monitoring exceedances / 

complaints 

HSE Team / 

Contractor 

Continuous inspection of 

operators and activities 

Plant and Equipment 

Select plant and equipment based on vibration levels and that 

they are appropriately sized for the tasks 

Prior to and during 

construction 

activities 

Consider during work planning and in 

response to monitoring exceedances / 

complaints 

Contractor Vibration from construction 

does not exceed project 

guidelines 

Adopt a Maximum Peak Particle Velocity (vibration) limit of 1 

mm/s measured at adjacent properties in Zones A, B and C 

(Figure 13) as measured with a vibration meter.  

Prior to and during 

construction 

activities 

Consider during work planning and in 

response to monitoring exceedances / 

complaints 

HSE Dept.; 

Construction 

Manager 

Minimise potential for 

structural  and cosmetic 

building damage 

Establish permanent vibration recording points at properties in 

Zones A, B and C and as determined by the mapping of vibration 

levels at varying distances from the vibratory roller in controlled 

sites away from Zones A, B and C on both the reef platform and 

on land. 

Prior to and during 

construction 

activities 

Conduct regular vibration monitoring in 

locations applicable to works 

HSE Dept.; 

Construction 

Manager 

Vibration from construction 

does not exceed project 

guidelines 

Construction equipment should be moved at least 25 m from the 

project boundary when starting or shutting down. In particular, the 

vibratory component of vibratory rollers should not be activated or 

During construction 

activities 

As a part of the site induction and/or included 

in pre-starts and toolbox talks 

HSE Dept.; 

Construction 

Manager 

Vibration from construction 

does not exceed project 

guidelines 
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Control Measure Timing Methodology Responsibility Monitoring 

de-activated within 25 m of the boundary or as established by the 

vibration attenuation mapping. 

Irrespective of mapping and restriction on project activities, the 

induced vibration at the active site or adjacent property will be 

continuously monitored with a permanent recording device with 

sensors that will sound an alarm when the maximum vibration 

limit of 1 mm/s is exceeded, and used to stop work if required, for 

the duration of the construction of the NCY. 

During construction 

activities 

Conduct ongoing vibration measurement in 

locations applicable to works 

HSE Dept.; 

Construction 

Manager 

Vibration from construction 

does not exceed project 

guidelines 

Any buildings presently occupied and being within the anticipated 

zone of exceedance of the adopted vibration limit, and where 

construction activity cannot be otherwise undertaken, 

Government to temporarily relocate occupants during any work 

being undertaken, in compliance with ADB’s safeguard policies 

and national laws.  

Prior to 

construction 

activities 

Notification as per CHEC Communication 

Procedures 

HSE Dept.; 

Construction 

Manager 

Minimise potential for 

structural  and cosmetic 

building damage 

Stage earth-moving and other vibration causing activities so that 

they do not occur simultaneously, where possible, as the total 

vibration level produced can be significantly less when vibration 

source is operated individually. For example, the excavators near 

the roller workspace will stop working if vibration levels are 

nearing exceedance of the adopted vibration limit. 

Prior to and during 

construction 

activities 

As a part of the site induction and/or included 

in pre-starts and toolbox talks.   

Note: Monitoring includes all plant working, so 

number of plant working is not significant as 

long as the vibration emissions comply with 

the vibration limit. 

HSE Dept.; 

Construction 

Manager 

Minimise potential for 

structural  and cosmetic 

building damage 

Regularly grade haul roads or roads used for construction traffic 

to remove road corrugations and potholes. 

During construction 

activities 

As a part of the site induction and/or included 

in pre-starts and toolbox talks 

HSE Dept.; 

Construction 

Manager 

Inspections of site and 

activities 

Contractor's CLO to send message to community residents 

through Facebook and community meetings to inform community 

residents not to enter unoccupied and unsafe buildings when 

vibrating machinery are operating. Such buildings may be fenced 

off during this time as an added precaution.   

Prior to 

construction 

Notification as per CHEC Communication 

Procedures 

HSE Dept.; 

Construction 

Manager 

Inspections of site and 

activities 

Avoid vibratory rollers working at night-time as people are more 

aware of vibration in their homes during the night. 

During construction 

activities 

As a part of the site induction and/or included 

in pre-starts and toolbox talks 

HSE Dept.; 

Construction 

Manager 

Inspections of site and 

activities 

A "soft start" procedure will be implemented for high 

noise/vibration generating activities such as demolition. This 

involves beginning with the lowest power possible and 

During construction 

activities 

As a part of the site induction and/or included 

in pre-starts and toolbox talks 

Construction 

Manager 

Inspections of site and 

activities 
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Control Measure Timing Methodology Responsibility Monitoring 

drilling/hammering at a low rate, then increasing energy and rate 

to stay within permissible vibrations limits.  

Heavy machinery such as excavators, crawler cranes will be 

parked and repaired at the construction area as to avoid 

unnecessary travel back to the campsite. If deemed necessary to 

be travel back to the camp site, it will travel on the road at a slow 

speed. 

At all times As a part of the site induction and/or included 

in pre-starts and toolbox talks 

Construction 

Manager, 

Mechanic Dept. 

Inspections of site and 

activities 

Plant and Equipment to be operated in a proper and efficient 

manner 

At all times Safe Work Method Statements followed and 

verification of competency available for 

operators of plant and equipment. 

Project Foreman Continuous inspection of 

operators and activities 

Vibration intensive plant working simultaneously close together 

will be avoided to the greatest extent practical adjacent to noise 

affected receivers 

At all times Consider during work planning and in 

response to monitoring exceedances / 

complaints 

Project Engineer Vibration from construction 

does not exceed project 

guidelines 

Ensure equipment is operated in the correct manner and correctly 

maintained including, tightening of rattling components, repair of 

leakages in compressed air lines and shutting down of equipment 

when not in use.  

At all times Include in site induction and/or included in pre-

starts and toolbox talks 

Project Foreman / 

Plant Operators 

Continuous inspection of 

operators and activities 

Induction, pre-start and 

toolbox records 

Remove obstructions which may exacerbate vibration 

transmission (for example, old foundations, pot holes) where 

appropriate 

During construction Prior to compaction operations, and use of 

access road review site to ensure obstructions 

which may exacerbate vibration transmission 

have been removed. 

Project Foreman Inspections of site and 

activities 

Monitoring and Complaints 

Inspections & monitoring vibration levels During construction 

activities 

Conduct ongoing vibration measurement in 

locations applicable to works 

HSE Dept., Project 

Management 

Personnel 

Continuous vibration 

monitoring throughout 

project 

Undertaking of CHEC daily, weekly, and monthly inspections 

vibration controls. 

During construction 

activities 

Conduct ongoing vibration measurement in 

locations applicable to works 

HSE Dept., 

Mechanic Dept. 

Continuous vibration 

monitoring throughout 

project 

Vibration monitoring to be conducted throughout project in pre-

determined locations during works of potential impact (e.g. works 

in close proximity to Zones A and B) 

As required Conduct ongoing vibration measurement in 

locations applicable to works 

HSE Dept Continuous vibration 

monitoring throughout 

project 
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Control Measure Timing Methodology Responsibility Monitoring 

Assessment of monitoring data in the event of an exceedance or 

complaint to identify probable cause and guide alternate work 

methods and modified monitoring locations etc 

At exceedance and 

complaints 

Notify CSC who will notify ADB and Employer 

and advise likely timeframe for investigation 

Determine site activities occurring at the time 

of exceedance or complaint 

Review monitoring log 

Review noise log 

Consultation with complainant and other 

community members 

Develop a plan to mitigate further 

disturbances, which may include adjusting 

construction methodology 

Construction 

Manager, HSE 

Dept, CSC Review 

NA 

Complaints will be taken seriously and dealt with expeditiously On receipt of a 

complaint 

CHEC to communicate the complaint to CLO Complaints will be 

taken seriously and 

dealt with 

expeditiously 

On receipt of a complaint 

Monitoring to be conducted in the event that a complaint is 

received 

As required Following identification of complaint location, 

review existing monitoring and establish if 

additional site specific monitoring required. 

Undertake the monitoring (as necessary) at 

location with complainant present to confirm if 

thresholds are met. 

In case of threshold not being exceeded – 

communicate this to the complainant. 

In case of thresholds being exceeded: 

• Undertake survey of relevant property to 

ensure no additional damage has 

occurred.  

• Employ adaptive management measures 

to establish new work practices to ensure 

thresholds are no longer exceeded. 

Project Foreman Noise and vibration 

monitoring requirements 

reviewed and adjusted as 

required. 

 



 

 Compliance Management 

Whilst the risk is low, construction vibration levels for the backfilling scope, and potentially plant passing by on 

the access road, may exceed the criteria for residential buildings, or human comfort.  Therefore, ongoing 

planned vibration monitoring is required for the project.  Monitoring will be undertaken continuously at the 

locations nominated in Figure 13. 

Vibration is to be measured in accordance with Section 4.2 which was derived from the requirements of 

Australian Standard 2436-2010 “Guide to noise and vibration control on construction, demolition and 

maintenance sites”. Table 14 lists the Vibration Strategy for the backfilling within the NCY, and construction 

works within the other work areas: 

Table 14: Vibration Management Strategy 

Receptor (s) Vibration source(s) Strategy 

Residential receptors and 

Critical infrastructure 

Backfilling & General construction 

works within the NCY  

Plant moving along the access 

road 

Attended vibration monitoring   and 

Unattended vibration monitoring 

Adjust construction methodology if limits are 

approached or exceeded. 

Table 15 describes the vibration management objectives. 

Table 15: Vibration Management Objectives 

Vibration Responsibility 

Manage construction vibration impacts in accordance with this Plan. Implement 

management actions if vibration impacts are predicted to or do exceed the relevant 

limits stated in Section 2.1.2 

Project Manager 

HSE Dept. 

Work practices predicted to generate non-compliant vibration must be amended prior to 

commencing works to the extent required to comply with applicable limits. Mitigation 

measures to be implemented in accordance with this Plan. 

Project Manager 

HSE Dept. 

Vibration monitoring will be conducted in accordance with Section 4.2.1 to confirm 

compliance with adopted vibration goals / limits in Section 2.1.2.  Monitoring will include 

impacts on structures and any impacted local assets. 

Project Manager 

HSE Dept. 

Management/mitigation actions to be implemented in accordance with this Plan if 

compliance with Section 2.1.2vibration criteria not achieved. 

Project Manager  

HSE Dept. 

Early consultation must be conducted with community stakeholders (where required) on 

the likely impacts of vibration, in particular, any    high-risk activities likely to cause 

disruption, in accordance with this Plan and the overall CEMP for the project. 

Communications           and 

Stakeholder Manager 

All equipment is serviced and maintained according to, as a minimum, the original 

equipment manufacturers recommendations, or more frequently if required to minimise 

vibration generated. Where the OEM requirements are not available, then industry best 

practice maintenance is applied. 

Project Manager 

5.1. Monitoring and Measurement 

Ongoing unattended vibration monitoring must be carried out in accordance with the methodology detailed in 

Section 4.2.1.  Based on the test and modelling results, vibration from the use of the roller should not be 

detected in the houses within Zones A, B or C.  However, a vibration monitoring sensor will be placed at these 

points to monitor the PPV produced for the duration of the NCY construction works to determine any 

exceedances of the adopted project criteria at this location. 

Table 16 summarises the location and applicable vibration limits for the monitoring. 

Table 16: Unattended Monitoring Requirements 

Parameter / Indicator On-shore Criteria 

Vibration levels monitored in the work 

site and adjoining housing areas in 

Zones A, B and C. 

Vibration levels more than 1 mm/s as measured at key points within the 

community housing area  

5.2. Contingency & Corrective Actions 
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Corrective and preventive actions are to be initiated in response to externally or internally reported non-

conformances.  An environmental non-conformance is the demonstrated lack of conformance to the 

Environmental Policy commitments and other requirements of the environmental components of CHEC HSE 

Management System, this CEMP and supporting procedures. 

An Action Tracking Register (ATR) will also be maintained by CHEC. It will contain the management or 

compliance issue identified in recorded observations, the recommended correction actions, CHEC personnel 

responsible for resolution, and the date for completion of the actions.  

The issues identified on the ATR will be discussed with site management to determine appropriate courses of 

action.  

Where visual inspections and/or monitoring indicate a deviation from expected results the following measures 

will be implemented. 

5.3. Triggers and Corrective Actions 

The following triggers and corrective actions apply to the site works. 

Table 17: Trigger & Corrective Actions 

On-shore Triggers  Contingency/Corrective Action 

Vibration levels more than 1 mm/s  

 

 

Temporarily suspend the work, deactivate vibrator on the roller, or stop 

machinery operating.   

Investigate and find the root cause 

Implement control measures such as reducing works intensity, staged 

operation of machinery, plan intermittent approach to work or temporarily 

relocate occupants should vibration recordings indicate the threshold will be 

exceeded while works are conducted within the specified area on the NCY. 

Complaint made by workforce or 

neighbour of Project site with regards to 

vibration 

Document complaint and report to CLO or PMU 

Investigate the incident and seek alternative approach to work if possible 

Resolve the incident as soon as possible in accordance with GRM process.  
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 Community Liaison and Complaint Management 

6.1. Community Liaison 

Proactive community liaison and consultation is essential for the management of disruption from construction 

activities.  Prior to construction commencing, clear communication channels should be established between 

CHEC and the community local to the project works.  Additional planned communications should be delivered 

to the community members potentially affected by: 

> Vibration resulting from the construction works in non-standard hours; and 

> Potentially significant vibration impacts. 

The dissemination of information regarding potential vibration impacts can be conducted via: 

> Community meetings; 

> and 

> A point of contact for information (dedicated phone line).  

Information provided to the community should include the following details: 

> The reason for the activity; 

> Types of equipment required; 

> The expected hours of operation, including any permitted site preparation works which will occur outside of 
standard hours; 

> The likely duration and impact of operation at the site and any requirement for subsequent additional 
works; and  

> Contact details for further information and complaints. 

6.2. Complaint Management 

If a complaint is received for any activity or incident on the project relating to vibration management, the 

Grievance Redress Mechanism (GRM) is to be followed. The timeframe for response as well as likely actions 

should be provided immediately to the complainant by the recipient of the complaint.  Where possible, the 

complaint should be resolved quickly using all reasonable and practicable mitigation and management 

measures.  A register of complaints should be maintained, including time, date, location, persons contact 

details and any details regarding the construction activities which are associated with the complaint.  
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Glossary of Technical Terms  

Term Definition 

AV: ATG Assessing Vibration: A Technical Guide (DEC 2006) 

Acceleration A vector quantity that specifies the rate of change of velocity of a body or particle, generally 

expressed as mm/s2 

Crest Factor  Crest Factor The ratio of the magnitude of Peak Velocity to RMS Velocity. 

CHEC China Harbour Engineering Company ltd. 

Frequency The rate of repetition of a wave i.e. the number of cycles per second, expressed as Hz.] 

NCY Norther Container Yard 

NSW New South Wales 

PPV Peak Particle Velocity, the peak vibration velocity generally measured in mm/s 

RMS Root Mean Square.  It is calculated as follows and is a measure to the vibrational energy over 

the measurement period (t). 

TCY Top Container Yard 

Vibration Dose Value A rating used to assess vibration exposure over time, and its potential effect on amenity. The 

rating considers the number of vibration events, their duration and magnitude, expressed as 

mm/s-1.75 
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APPENDIX B: Construction Site Plan 



 

Figure B1: Construction Site Layout. 
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APPENDIX C: Vibration Monitoring Calibration Certificates 
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Figure c1: Calibration Certificate for high-precision dynamic data acquisition instrument 

.  



Vibration Attenuation Plan 
Re-Development of Aiwo Port Project 

 

 

 
 
Vibration Attenuation Plan | 14 September 2021   P a g e  | 41 

Figure c2: Calibration Certificate for three-way speed geophone 
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