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17. Vibration 
A Vibration Assessment Report has been prepared for the Project, which provides an assessment 
of vibration effects on receivers along the indicative alignment in relation to the construction phase 
of the Project. The Report also comments on potential vibration effects generated by traffic once 
the motorway is operational. 

An analysis of relevant performance standards, predicted vibration levels and risk assessment, and 
options for managing and mitigating vibration effects is provided in the Vibration Assessment 
Report. The following is a summary of the issues and potential effects identified in the Report.  

This summary and the Report subsequently inform the recommended mitigation contained in 
Section 28 and will inform the Project conditions. 

17.1 Project criteria and vibration performance standards 

To assess and measure vibration levels for the Project, the Vibration team used Project criteria 
similar to those adopted for other, already consented RoNS, as follows: 

Construction vibration: 

· The NZTA State Highway Construction and Maintenance Noise and Vibration Guide108 (the 
NZTA Guide); and 

· Table 2 from German Standard DIN 4150-3:1999 Structural Vibration – Effects of Vibration 
on Structures for effects of vibration on buried pipes. 

Traffic vibration: 

· Norwegian Standard NS 8176.E:2005 Vibration and Shock – Measurement of vibration in 
buildings from land-based transport and guidance to evaluation of its effects on human 
beings. 

17.1.1 NZTA Guide 

The NZTA Guide uses two international vibration standards, German Standard DIN 4150-3:1999 
and British Standard BS 5228-2:2009 Code of practice for noise and vibration control on 
construction and open sites – Part 2: Vibration. These two standards are commonly adopted for 
large infrastructure projects in New Zealand. 

Figure 17-1 outlines the construction vibration criteria applied under the NZTA Guide. The term 
‘receiver’ has been used in place of PPF (protected premises and facilities)109 in this AEE and the 
Vibration Assessment Report. 

                                                
108  Refer Vibration Assessment Report Section 2.2 
109  The NZ Road Noise Standard NZS 6806:2010 defines PPFs as: dwellings, educational facilities and play grounds within 

20 metres of educatonal facilities, boarding houses, homes for the elderly and retirement villages, marae, hospitals that 
contain in-house patient facilities and temporary accommodation (eg motels and hotels) in residential zones. For the 
purposes of the assessment of vibration playgrounds would not be considered to be sensitive receivers, and motels and 
hotels outside residential zones (such as the Hungry Creek Bed and Breakfast) would. 
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Figure 17-1: NZTA Guide construction vibration criteria110 

                                                
110  Refer Vibration Assessment Report Section 2.2 
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The NZTA Guide incorporates both perception and damage thresholds, and applies them in such a 
way that annoyance is considered in the first instance, but in areas of high-vibration construction, 
building condition is the bottom line. A discussion regarding the application of these criteria is 
provided in Section 2 of the Vibration Assessment Report. 

17.1.2 DIN 4150-3:1999 – Effects on buried pipework 

The German Standard DIN 4150-3:1999 primarily addresses building damage but it also contains 
guidance values for vibration effects on buried pipework. This Standard is needed to assess the 
effects of vibration on the Vector Limited High Pressure Gas transmission line connection to 
Warkworth near the Wyllie Road overpass. The guideline values set out in the Standard are shown 
in Table 17-1. As the pipe is steel the 100mm/s criterion is appropriate. 

Table 17-1: Guideline values for vibration effects on buried pipework (DIN 4150-
3:1999) 

Pipe material Guideline values for PPV measured on the pipe (mm/s) 

Steel (including welded pipes) 100 

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

80 

Masonry, plastic 50 

17.1.3 Norwegian Standard NS 8176.E:2005 

The Norwegian Standard NS 8176.E:2005 specifically addresses transportation vibration. The 
Standard’s criteria (shown in Table 17-2), are based on studies of vibration annoyance in 
residences, and it provides guideline values for four vibration ‘classes’. The appropriate class for 
this Project is ‘Class C’, which is the “recommended limit value… in connection with the planning 
and building of new transport infrastructures”. Section B.3.3 of the Standard states that, at this 
level of vibration, “about 15% of the affected persons in Class C dwellings can be expected to be 
disturbed by vibration” and this is deemed by the Standard to be acceptable.111  

Table 17-2: Human response criteria for transport sources in NS 8176.E:2005 

Type of vibration value Class A Class B Class C Class D 

Statistical maximum value for weighted velocity, vw,95 
(mm/s)* 

0.1 0.15 0.3 0.6 

* vw,95 = value exceeded for 5% of events (equivalent to L05 centile level in noise terminology) 

Compliance with these criteria would also ensure ready compliance with the building damage 
criteria in DIN 4150-3:1999. 

                                                
111  ibid Section 2.3  
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17.2 Existing environment 

The existing environment in the Project area is predominantly rural with small pockets of 
residences around the Pūhoi and Wyllie Road areas. In lieu of ambient vibration monitoring, and to 
ensure a conservative assessment, it is assumed the existing vibration environment at these 
residences is below the threshold of human perception. 

From a vibration point of view, the existing geological ground types (as informed by the Further 
North Alliance geotechnical engineering team) would be roughly classified as competent to hard, 
(refer to Section 3.2 Vibration Assessment Report) and there would be less attenuation with 
distance than in softer ground. 

17.3 Construction vibration 

Heavy construction activities generate vibration levels that can impact on buildings, building 
occupants and structures. Blasting has the potential to cause the highest vibration levels. 

17.3.1 Predicted vibration levels 

The construction methodology in Section 6 of this AEE has informed the following list of vibration-
inducing equipment that may be used for the construction of the Project: 

· Blasting; 
· Piling (bored piles with castings vibrated in using a vibro-hammer); 
· Bulldozer; 
· Vibratory roller; and  
· Rockbreaker (excavator mounted). 

Vibration levels have been predicted for these sources using the standard prediction model for 
vibration propagation with distance, with the exception of blasting, for which a blasting-specific 
model has been used. Refer to Section 4.4 of the Vibration Assessment Report for further 
information on the methodology used to predict vibration levels for various activities associated 
with construction of the Project. 

The predicted vibration radii for high-vibration sources to comply with the ‘Category A’ Project 
criteria are shown in Table 17-3 below. These vibration radii (for sources other than blasting) are 
predictions based on regression analysis of previous measurements, and monitoring will need to be 
undertaken on-site to ensure they are accurate. 

Table 17-3: High vibration sources and their vibration radii (predicted) 

Source  Project criterion Category A (PPV) Vibration radius 
(m) 

Blasting (12.5kg blast weight assumed) 5 mm/s 80 

Vibro-hammer piling rig 1 mm/s 120 

Bulldozer 1 mm/s 110 
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Source  Project criterion Category A (PPV) Vibration radius 
(m) 

Vibratory Roller 1 mm/s 90 

Rockbreaker 1 mm/s 30 

17.3.2 Effects of construction vibration on receivers 

The Vibration team has assessed construction vibration effects on receivers that lie inside the 
vibration radii noted in Table 17-3. The results of the construction vibration assessment are shown 
in Table 17-4 below. The locations listed in the table are potential vibration hotspots where the 
Category A (annoyance) criteria may be exceeded. In these locations, a suitably qualified expert 
would be required to assess and manage construction effects for these receivers. 

Table 17-4: Potential vibration hotspots - receivers within the predicted vibration radii 

Receiver Construction activity Vibration radius (m) 

Approximate distance 
from construction 
activity to receiver 

(m) 

Pūhoi Sector 

3 Fowler Access Road Vibratory roller 90 75 

5 Fowler Access Road Vibratory roller 90 40 

20 Fowler Access Road Vibratory roller 90 35 

466 SH1, Pūhoi Vibratory roller 90 30 

Hungry Creek Sector 

20 Pūhoi Close Bulldozer 110 105 

682 SH1, Pūhoi Bulldozer 110 85 

Schedewys Hill Sector 

101 Moirs Hill Road Bulldozer 
Vibratory roller 

110 
90 

75 
75 

187 Moirs Hill Road Bulldozer 110 75 

Perry Road Sector 

75 Wyllie Road Bulldozer 110 105 

371 Woodcocks Road Bulldozer 

Vibratory roller 

110 

90 

105 

60 

372 Woodcocks Road Piling 
Vibratory Roller 

120 
90 

120 
50 



Assessment of Environment Effects 

  

200 – 032 Assessment of Environmental Effects_Final_26 August 2013 PAGE 267 

Receiver Construction activity Vibration radius (m) 

Approximate distance 
from construction 
activity to receiver 

(m) 

Carran Road Sector 

141 Carran Road Bulldozer 110 105 

62 SH1, Warkworth Bulldozer 110 70 

102 SH1, Warkworth Bulldozer 110 95 

104 SH1, Warkworth Bulldozer 
Vibratory Roller 

110 
90 

45 
50 

Overall, the Vibration team predicts that compliance with the Category B criteria (refer to Figure 
17-1) can be achieved for all receivers. 

In the event, at confirmation of detailed design, that construction is predicted to exceed the 
Category B criteria, pre-construction building condition surveys and monitoring are recommended.  

17.3.3 Construction traffic vibration 

The Project alignment will be the primary haul road, but new access roads will need to be 
constructed to connect the alignment with the local road network during Project construction and 
SH1, ie Moirs Hill Road, a new access road commencing 500m south of Perry Road, Wyllie Road 
and Woodcocks Road. 

The character of road trucks used for the Project will be the same as Heavy Commercial Vehicles 
(HCVs) (eg forestry trucks) that can travel along local roads by right. On SH1, and to a lesser 
extent Woodcocks Road, the number of construction trucks will generally be small compared to the 
number of HCVs that currently travel on those roads. The Vibration team assessed traffic vibration 
risk by reviewing data of HCVs travelling on existing roads with a range of surface conditions. 
Assessing this data against the Project traffic vibration criterion indicates that compliance can be 
achieved at 25m, even for roads in a dilapidated state. 

Vibration levels will not be high enough to cause building damage. As such, no vibration effects 
relating to construction traffic on local roads are anticipated. 

17.4 Operational Traffic vibration 

When the Project is completed, the only likely source of vibration will be HCVs that use the new 
motorway. Whether a heavy vehicle generates vibration is entirely dependent on the state of the 
road surface, and effects can be avoided altogether if the pavement is kept smooth and free of 
bumps or dips. Vibration issues most commonly arise when road surface repairs, particularly 
backfilled trenches, are carried out poorly. 



Assessment of Environment Effects 

  

200 – 032 Assessment of Environmental Effects_Final_26 August 2013 PAGE 268 

With the implementation of the NZTA’s policies regarding road maintenance,112 it is unlikely that the 
motorway road surface will degrade significantly. Furthermore, for a well maintained surface, 
traffic vibration is expected to be less than 0.05 mm/s at the closest dwelling (4 Wyllie Road), and 
the levels at all other receivers along the route will be even less. 

As such, the effects are predicted to be negligible for all receivers. However, if the road surface 
does degrade, the effects would still only be minor provided that compliance with the Project traffic 
vibration criterion is maintained. 

17.5 Overall vibration effects 

The Vibration team assessed potential vibration effects of the Project on receivers along the route 
by applying relevant performance standards as Project criteria to ensure acceptable outcomes. 

The Category A (annoyance) criteria will likely be exceeded at 15 receivers (as noted in Table 17-
4). The Vibration team predicts that compliance with the Category B (building damage) Project 
construction criteria can be achieved for all receivers, so the risk of building damage is low.  

The Vibration team considers a CNVMP should be prepared, which contains the Project criteria and 
provides detail for a methodology for proactively avoiding, or responding to, any issues that may 
arise during construction. In the event of changes to the construction design that result in 
exceedance of the Category B criteria, pre-construction, the Vibration team recommends building 
condition surveys and monitoring be carried out in accordance with the CNVMP. 

I consider designation conditions that require compliance with the Project construction criteria and 
development of a CNVMP as part of the OPW to be appropriate.  

With the management and mitigation measures recommended (refer to Section 17.6 below), it is 
predicted that Project construction activities will comply with the Project criteria for all receivers, 
and the effects will be minor. 

17.6 Recommendations and mitigation 

The measures for mitigating and managing construction vibration effects include: 

· Liaison with affected parties; 
· Monitoring of vibration levels and building condition and post-completion remediation if 

necessary; 
· Using low-vibration techniques and managing the timing of activities where practicable; 

and 
· Reducing the charge weight used in blasting. 

I recommend that the CNVMP should include the following vibration management content: 

· The Project criteria for construction vibration; 
· A list of high-vibration sources to be used; 

                                                
112  ibid Section 5 
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· Hours of operation, including times and days when high-vibration sources would be used, 
and where; 

· Requirements for vibration monitoring of high-vibration sources prior to construction or 
during their first use; 

· Requirements for building condition surveys of identified receivers prior to construction 
works, and during the works if required, with remediation if required; 

· Roles and responsibilities of personnel on site; 
· Construction operator training procedures; 
· Construction vibration monitoring and reporting requirements; 
· Details of the blasting contractor’s programme, proposed charge weights and monitoring 

locations; 
· Mitigation options, including alternative strategies in the event Project criteria cannot be 

achieved; 
· Methods for receiving and handling complaints about construction vibration, including 

setting up a hotline number;  
· Procedure for managing vibration damage; and 
· Communication protocols and procedures, especially in relation to blasting. 
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