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1. Introduction 5. Hazard Representation

New Zealand, one of the most natural
disaster-prone countries in the world, is
regularly subject to high-intensity
earthquakes, and its co-seismic events such
liquefaction and landslides, inflicting loss of
lives and costly damage to the country’s
infrastructure (Figure 1 and Figure 2).

The most damaging earthquake of |riiiusmme e enmemen oy
the CES was the Mw= 6.2 which |& oot =i
stroke the city of Christchurch on e e
the 22 February 2011 (Tang et al,,
2014). Thus, this event is the one
that has been taken into

consideration in the analyses.

d data or for the consequences of any person relying on

ase ( https: //canterburygeotechnicaldatabase. projectorbit.co " an

The performance of the telecommunication
networks is of high priority as it has a
substantial impact on our lifestyle during
business-as-usual times.

The city and its telecommunication
infrastructure network was strongly
impacted by an unprecedented
level of liquefaction. This was
mainly observed through the
southern and eastern suburbs of
Christchurch alongside the main
river that flows through the city.

Their operational robustness becomes even
more critical in a post-disaster scenario when
these services are used in civil protection and
emergency plans, as well as for the

restoration of all the other critical Legend

Observation

infrastructure. Despite the relevance of loss of
functionality of telecommunication networks
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Figure 5 — GIS Layout of Fibre Cables, Road Cabinets and Exchanges in Christchurch inspected
after the CE (Adapted from NZGD).

Figure 2 — Liquefaction inside ducts in a manhole observed during the inspections after
the CES (Courtesy of Chorus).

2. Aims & Objectives 6. Data processing

The main aim of the current project is to develop a comprehensive and systematic risk assessment
framework for the New Zealand Telecommunication Network.

Data collected are processed in a Geographic Information System (GIS) environment, given that the
software facilitates cross-referencing operations between different information. If the locations are

. known, it is possible to attribute to each component of the telecommunication system a seismic
As part of the project:

Legend A intensity measure (PGA, Sa, PGD) and liquefaction level. Thus, it is possible to correlate the observed
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\ Tauranga Telecommunication System  during | Roadside cab.lnets and Buried
the Christchurch 2010-2011 ‘ o cables for which the geographic
earthquake sequence (CES) are - coordinates are known.
New Plymo processed.

The introduction of a quantitative
damage description is desirable.
The assignment of damage level

= A methodology is developed for the
collection of information and the

e subsequent assessment of the required some interpretation,
networks’ performance. given that in the available data, if
: . this information was provided, it
_ * |nformation gaps are critically
Christchurch identified regarding physical and was a  general gualitative
e functional failures of the various description.

igistchurch components, the timeline of repair It will be worth further

° and

reconstruction activities and

service recovery.

investigation in design detail of
each component to distinguish
any particular trends. For instance,
useful information would be
dimensioned, age of construction,
material, constructive details,
seismic design level, and also time
and cost required to repair.
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disaster collection from both a
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viewpoints are proposed to increase
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Figure 3 — New Zealand Seismic Zonation Scheme. These zones are modified versions of those in Figure

5.4 of NZS 3604:2011 to better align with NZS 1170.5:2004, Structural design actions- Earthquake
actions — New Zealand and recent rezoning of the Canterbury region. (BRANZ, n.d.)
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Figure 6 — GIS Layout of Fibre Cables, Road Cabinets and Exchanges in Christchurch inspected after
the Canterbury Earthquake.

3. The New Zealand Telecommunication System

Table 1- Type of data acquired for the telecommunication components and supplementary information to further resolve the impact on the network system.
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events such as liquefaction and landslides.

Figure 4 — Schematic structure of the telecommunication network in New Zealand
( Courtesy of Chorus)

4. Data Collected 6. Outcomes Expected & Future Steps

Even though the effect of the CES’ lessons from the performance of the 2010/11 system have already
been implemented in the new telecommunication network, which will be more resilient to future hazards,
the present project aims to provide a further step for increasing the system resilience. In particular, it will:

Telecommunication Data were acquired for the main components of the telecommunication network of
Christchurch City, namely: Exchange buildings, Roadside cabinets, Fibre Cable, access pits including
vaults and manholes. Table 1 provides an overview of the data made available by Chorus for each of

these components and investigated after the CES. - Detailing the geotechnical assessment to understand the influence of liquefaction on the infrastructure

network;
- Proposing fragility models for different components of the telecommunication networks;;
- Investigating the inter-dependencies with other infrastructure systems.

In order to have a better understanding of the telecommunication network system, telecommunication
data collected in the aftermath of the event including all the missing components, such as aerial cables
and piles, SCADA Equipment and copper cables, have been requested to different providers and are in the

orocess to be analysed The obtained results from the project will allow providers to quickly identify the most vulnerable

components among the surveyed stock, guide more detailed data collection and assessment procedures,
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