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Our Ref:  711369 LE 20181212 JAC 

 

 

13 December 2018 

  

 

GWRL 

P O Box 11646 

Wellington 

 

Attention:  Richard Noakes 

 

 

Dear Richard 

Waterloo Subway Seismic Assessment 

1 SUMMARY 

Calibre has completed a seismic assessment of the subway structure at Waterloo Station. The seismic rating of the 

subway is at least 68% NBS (IL3), limited by the capacity of the walls adjacent to the ramped entrances to the 

subway. As we were able to obtain the original drawings and calculations for the structure, and carried out some 

scanning of as-built reinforcement, we have a high level of confidence in this rating. 

2 BACKGROUND 

The Waterloo Station Subway passes underneath the station building, the railway and the road.  The station building itself 

comprises a lightweight roof supported on a steel spaceframe/truss system, in turn supported on reinforced concrete 

columns.  As the building was designed in 1987, the IEP score is high (95% according to the Aurecon IEP Report 

supplied). 

The building columns are founded immediately adjacent to the subway walls and may surcharge the subway structure. 

The subway itself is rectangular in cross section and appears to be constructed from reinforced concrete walls and floor 

slab with a reinforced concrete lid.  It is assumed that it was formed using a ‘cut and cover’ methodology. 

Calibre has been engaged by GWRL to complete a seismic assessment of the subway structure. 

3 METHODOLOGY 

3.1 Information gathering 

An extensive archive search was undertaken which eventually yielded an incomplete set of original plans and 

calculations for the subway and canopy structure. 

A Geotechnical Desktop Study was undertaken by Coffey Geotechnics to provide confirmed site subsoil class, determine 

the likelihood for liquefaction and provide input parameters for the structural assessment of the walls. 

Scanning of the walls was undertaken to confirm the as-built reinforcement. There was strong agreement between the 

scanning and the original drawings, giving us a high level of confidence in the accuracy of the original drawings. 
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1. Introduction 

1.1. Project Brief 

Calibre Consulting Ltd (Calibre) have engaged Coffey Services (NZ) Ltd (Coffey) to undertake a 
desktop study to assist with the seismic assessment of Waterloo Station, Lower Hutt including the 
pedestrian subway. As part of this work Coffey will review the available information and provide two 
ground models with geotechnical parameters; one for the subway structure and one for the Waterloo 
station. 

1.2. Site Description 

Waterloo Station is located in central Lower Hutt, Wellington. The station is at the intersection of 
Oxford Terrace, Knights Road and Pohutukawa Street to the north west and on Cambridge Terrace to 
the south east. Waterloo Station is surrounded by roads, vehicle parking and Waterloo Water 
Treatment Plant to the north. The site is near flat. The Hutt River is 1.6km north west of the site and 
the eastern hills 1km away.  

The subway runs from within the northern side of Waterloo Station and terminates at Trafalgar 
Square. It runs beneath the train tracks and Cambridge Terrace. The subway is ~2-3m below ground 
level. 

The station is ~1m above road level with steps up to the building on the northern side. Along the south 
eastern boundary between a Waterloo Station carpark and Cambridge Terrace is a concrete crib 
retaining wall up to ~1m high, decreasing in height to the north and south. The neighbouring Waterloo 
Treatment Plan is at road level. 

2. Reviewed Information 

2.1. Received Information 

We have received the following information from Calibre: 

• “Waterloo Water Treatment Plant - Liquefaction Analysis Review” GHD, dated July 2018 

• “Waterloo Water Treatment Plant – Liquefaction Mitigation Concept Design, GHD, dated July 
2018 

This information for the Waterloo Water Treatment Plant (WWTP) includes a simplified ground model 
as well as the interpretation of this for liquefaction assessment. The assessment in this GHD report 
was based on the site investigation conducted by Opus in 2016. A summary of the Opus investigation 
and liquefaction assessment results was included in the GHD report. The Opus report and associated 
logs and testing data was not included in the provided report. The locations of the testing data and the 
simplified ground model provided in the GHD report are included in appendices A and B, respectively. 

We have also received the below table outlining the performance criteria recommended by Calibre. 
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Figure 1: Ground shaking hazard for Waterloo Station and Subway (from GWRC Web Map Viewer) 

2.3. HCC Archives 

Calibre completed a search of the Hutt City Council (HCC) archives. We understand that no relevant 
records relating to the station or subway were available. 

2.4. Geology 

The geology of the site from the Geology of Wellington Area 1:50 000 Map is “Alluvium (fa), including 
Taita Alluvium” (recent alluvium). 

From the GNS Active Fault Database, the nearest fault is the Wellington Fault which is mapped 1.7km 
to the north west. 

2.5. NZGD 

A search of the New Zealand Geotechnical Database (NZGD) returned three boreholes within 100m 
of Waterloo Station. These logs are from GWRC water bores. The ground conditions encountered in 
these are summarised below. The location of these boreholes is shown on the site location plan 
(Figure A-1) in Appendix A. 

Borelogs R27/6926 & R27/6927 ~100m south west of Waterloo Station: 

• 0 - 1m: Silty clay 

• 1 - 4m: Sandy silt clay 

Borelog R27/1176 ~80m north of Waterloo Station 

• 0 - 1.9m: silt and clay 

• 1.9 - 3.9m: sandy gravel 

• 3.9 - 7.2m: sand and silty clay 

• 13.5 – 19.2 gravel and clay (assumed to be the aquiclude) 

• 19.2 – 32m: gravel, water bearing (assumed to be the aquifer) 

• 32 - 65.4m: clay and gravel interbedded 

The borelogs have been included in Appendix B for reference. 
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To further refine the ground model, a site specific geotechnical investigation would be required. This 
may involve 1 to 2 boreholes to 10-12 metres depth with Standard Penetration Tests (SPTs) at 1m 
centres to allow for an SPT based quantitative liquefaction assessment. If it is determined that site 
specific information is required, this site investigation would be developed to target the information 
required. 

Reviewing the site investigation and testing data from the Opus (2016) report would enable the 
geotechnical parameters for the site to be refined. In particular, the raw data would enable us to 
conduct a liquefaction assessment with the parameters appropriate for this site. 

If the subsoil conditions are critical in the seismic assessment or modifications to the foundations etc 
are required, we recommend an intrusive geotechnical investigation at the site to confirm the 
extrapolated ground model in this report. 

6. Conclusions 

This desktop study is based on nearby geotechnical data and assessments (predominantly from the 
neighbouring Waterloo Water Treatment Plant) and is indicative only. The available data also 
indicates that the alluvial soils are variable. Therefore, if the subsoil conditions are critical in the 
seismic assessment or modifications to the foundations etc are required, we recommend an intrusive 
geotechnical investigation at the site to confirm the extrapolated ground model in this report 

The assessment based on the available nearby information, the following conclusions can be made: 

• The site is underlain by variable alluvial soils, and the station is likely located on engineered 
fill overlying variable alluvial soils. The southern section of the subway (outside the station) is 
likely in natural alluvial soils. 

• Groundwater level is anticipated at 2.0-2.5m bgl, with 2.0m recommended as the design level. 

• The site is site subsoil class D. 

• Liquefaction induced free field settlement is estimated to be on the order of 60-100mm under 
SLS500 and ULS cases, with differential settlements potentially on the order of 30-50mm. 

• Liquefaction under SLS case is assumed to be negligible. 

• Bearing capacity for the structures can be provided based on this assumed ground model 
once details of the foundations of interest are provided. 

7. Limitations 

This report has been prepared solely for the use of our client, Calibre Consulting Ltd, their 
professional advisers and the relevant Territorial Authorities in relation to the specific project 
described herein. No liability is accepted in respect of its use for any other purpose or by any other 
person or entity. All future owners of this property should seek professional geotechnical advice to 
satisfy themselves as to its ongoing suitability for their intended use. 

Please also refer to the enclosed Important Information about Your Coffey Report. 



 

 
 

Important information about your Coffey Report  
As a client of Coffey you should know that site subsurface conditions cause more construction problems 
than any other factor. These notes have been prepared by Coffey to help you interpret and understand the 
limitations of your report. 
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Your report is based on project specific 
criteria 

Your report has been developed on the basis of your 
unique project specific requirements as understood by 
Coffey and applies only to the site investigated. Project 
criteria typically include the general nature of the 
project; its size and configuration; the location of any 
structures on the site; other site improvements; the 
presence of underground utilities; and the additional 
risk imposed by scope-of-service limitations imposed 
by the client. Your report should not be used if there 
are any changes to the project without first asking 
Coffey to assess how factors that changed 
subsequent to the date of the report affect the report's 
recommendations. Coffey cannot accept responsibility 
for problems that may occur due to changed factors if 
they are not consulted. 

 

Subsurface conditions can change 

Subsurface conditions are created by natural 
processes and the activity of man. For example, water 
levels can vary with time, fill may be placed on a site 
and pollutants may migrate with time. Because a 
report is based on conditions which existed at the time 
of subsurface exploration, decisions should not be 
based on a report whose adequacy may have been 
affected by time. Consult Coffey to be advised how 
time may have impacted on the project. 

 

Interpretation of factual data 

Site assessment identifies actual subsurface 
conditions only at those points where samples are 
taken and when they are taken. Data derived from 
literature and external data source review, sampling 
and subsequent laboratory testing are interpreted by 
geologists, engineers or scientists to provide an 
opinion about overall site conditions, their likely impact 
on the proposed development and recommended 
actions. Actual conditions may differ from those 
inferred to exist, because no professional, no matter 
how qualified, can reveal what is hidden by earth, rock 
and time. The actual interface between materials may 
be far more gradual or abrupt than assumed based on 
the facts obtained. Nothing can be done to change the 
actual site conditions which exist, but steps can be 
taken to reduce the impact of unexpected conditions. 
For this reason, owners should retain the services of 
Coffey through the development stage, to identify 
variances, conduct additional tests if required, and 
recommend solutions to problems encountered on 
site. 

Your report will only give preliminary 
recommendations 

Your report is based on the assumption that the site 
conditions as revealed through selective point 
sampling are indicative of actual conditions throughout 
an area. This assumption cannot be substantiated 
until project implementation has commenced and 
therefore your report recommendations can only be 
regarded as preliminary. Only Coffey, who prepared 
the report, is fully familiar with the background 
information needed to assess whether or not the 
report's recommendations are valid and whether or not 
changes should be considered as the project 
develops. If another party undertakes the 
implementation of the recommendations of this report 
there is a risk that the report will be misinterpreted and 
Coffey cannot be held responsible for such 
misinterpretation. 

 

Your report is prepared for specific purposes 
and persons 

To avoid misuse of the information contained in your 
report it is recommended that you confer with Coffey 
before passing your report on to another party who 
may not be familiar with the background and the 
purpose of the report. Your report should not be 
applied to any project other than that originally 
specified at the time the report was issued. 

 

Interpretation by other design professionals 

Costly problems can occur when other design 
professionals develop their plans based on 
misinterpretations of a report. To help avoid 
misinterpretations, retain Coffey to work with other 
project design professionals who are affected by the 
report. Have Coffey explain the report implications to 
design professionals affected by them and then review 
plans and specifications produced to see how they 
incorporate the report findings. 
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Data should not be separated from the report 

The report as a whole presents the findings of the site 
assessment and the report should not be copied in 
part or altered in any way. Logs, figures, drawings, etc. 
are customarily included in our reports and are 
developed by scientists, engineers or geologists 
based on their interpretation of field logs (assembled 
by field personnel) and laboratory evaluation of field 
samples. These logs etc. should not under any 
circumstances be redrawn for inclusion in other 
documents or separated from the report in any way. 

 

Geoenvironmental concerns are not at issue 

Your report is not likely to relate any findings, 
conclusions, or recommendations about the potential 
for hazardous materials existing at the site unless 
specifically required to do so by the client. Specialist 
equipment, techniques, and personnel are used to 
perform a geoenvironmental assessment. 
Contamination can create major health, safety and 
environmental risks. If you have no information about 
the potential for your site to be contaminated or create 
an environmental hazard, you are advised to contact 
Coffey for information relating to geoenvironmental 
issues. 

Rely on Coffey for additional assistance 

Coffey is familiar with a variety of techniques and 
approaches that can be used to help reduce risks for 
all parties to a project, from design to construction. It 
is common that not all approaches will be necessarily 
dealt with in your site assessment report due to 
concepts proposed at that time. As the project 
progresses through design towards construction, 
speak with Coffey to develop alternative approaches 
to problems that may be of genuine benefit both in time 
and cost. 

Responsibility 

Reporting relies on interpretation of factual information 
based on judgement and opinion and has a level of 
uncertainty attached to it, which is far less exact than 
the design disciplines. This has often resulted in 
claims being lodged against consultants, which are 
unfounded. To help prevent this problem, a number of 
clauses have been developed for use in contracts, 
reports and other documents. Responsibility clauses 
do not transfer appropriate liabilities from Coffey to 
other parties but are included to identify where 
Coffey's responsibilities begin and end. Their use is 
intended to help all parties involved to recognise their 
individual responsibilities. Read all documents from 
Coffey closely and do not hesitate to ask any 
questions you may have. 
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Appendix A  - Figures 
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Appendix B – Available Site Investigation Data 







Project:

GeoLogismiki
Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

Total depth: 7.26 m

CPT: WWTP CPT9 SLS2

Location:
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Borelog for well R27/1176
Gridref: 1760989.5435796

Ground Level Altitude 6.30 +MSD
Driller            : RICHARDSON DRILLING COMPANY LTD

Page

1 / 3
Drill Method :
Drill Depth    : m          Drill Date : 1/01/1975 12:00:00 a.m.

Scale Depth Drillers Description Formation
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Brown metal. Water bearing
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Borelog for well R27/1176
Gridref: 1760989.5435796

Ground Level Altitude 6.30 +MSD
Driller            : RICHARDSON DRILLING COMPANY LTD
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Borelog for well R27/6926
Gridref: 1760934.5435629

Ground Level Altitude 100.11 +MSD
Driller            : WEBSTER DRILLING & EXPLORATION LTD
Drill Method : Auger Rig
Drill Depth    : 4.00m          Drill Date : 8/04/2003 12:00:00 a.m.

Scale Depth Drillers Description Formation
-0.05m

-1.40m

-1.50m

-4.00m

Asphalt
Dark green Silty Clay with large pieces of rotten wood

Dark grey Sandy Silty Clay with light green mottled appearance,  
plastic
Dark green Sandy Silty Clay



Borelog for well R27/6927
Gridref: 1760935.5435634

Ground Level Altitude 100.00 +MSD
Driller            : WEBSTER DRILLING & EXPLORATION LTD
Drill Method : Auger Rig
Drill Depth    : 3.80m          Drill Date : 8/04/2003 12:00:00 a.m.

Scale Depth Drillers Description Formation
-0.05m

-0.60m

-1.00m

-3.80m

Asphalt
Fill material, base coarse, angular gravel with light brown silty  
matrix

Dark green Silty Clay

Dark green Sandy Silty Clay
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 Any depths provided are indicative only and can be affected by a range of factors including  
structure or ground  movement,  the  material  type  of  the  reinforcing bars,  the concrete 
composition and immediate environment,  subsequent alteration of its position, as well as  
the proximity of the reinforcing bar to other bars nearby. 

ASCE 38-02: https://www.dropbox.com/s/2dlqv9uk2v6o6s6/ASCE%2038-02.pdf 

SUMMARY  Areas that were too close to adjacent walls, corners or edges were unable to be scanned 
 A maximum height of 3m from ground level was only able to be scanned 
 The size of the reinforcing is unable to be determined 
 For this investigation a 2nd layer of reinforcing was unable to detected with certainty 
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Figure 07 
 
Side to side (width of subway) reinforcing 
– Blue: 

 Depth: 6-7cm 
 Spacing: 12cm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 08 
 
Horizontal reinforcing: 

 Depth: 9-10cm 
 Spacing: 25-30cm 
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Figure 09 
 
Side to side (width of ex. lighting 
channel) reinforcing: 
 
1.Shallowest 

 Depth: 4cm 
 Spacing: 30-70cm 

 
2. Deepest 

 Depth: 8cm 
 Spacing: 12cm 
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Figure 12 
 
Vertical reinforcing: 

 Depth: 5-6cm 
 Spacing: 20cm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 13 
 
Horizontal reinforcing: 

 Depth: 8cm 
 Spacing: 30cm 
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Figure 16 
 
Side to side (width of subway) 
reinforcing: 

 Depth: 5-6cm 
 Spacing: 10cm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 17 
 
End to end (length of subway) 
reinforcing: 

 Depth: 8cm 
 Spacing: 10-30cm 
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Figure 18 
 
Side to side (width of ex. lighting 
channel) reinforcing: 
 
1.Shallowest 

 Depth: 4cm 
 Spacing: 40cm 

 
2. Deepest 

 Depth: 8cm 
 Spacing: 10cm 
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Figure 20 
 
Vertical reinforcing: 

 Depth: 10cm 
 Spacing: 20cm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 21 
 
Horizontal reinforcing: 

 Depth: 12cm 
 Spacing: 10cm 
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Figure 26 
 
Vertical reinforcing – either side of 
column: 

 Depth: 10-11cm 
 Spacing: 20cm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 27 
 
Horizontal reinforcing – below column: 

 Depth: 10cm 
 Spacing: 10-15cm (top to bottom) 

 
* Below the western side column, the 
spacing change from 15cm – 10cm 
occurred at 1.8m from ground level. 
 
* Below the eastern side column, the 
spacing change from 15cm – 10cm 
occurred at 1.6m from ground level. 
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Figure 28 
 
Horizontal reinforcing – either side of 
column: 

 Depth: 10-11cm 
 Spacing: 30cm 

 
 
 
 
 
 
 

 
















































