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Case Study of Seismic-Resistant
Server Rack Construction in the

Philippines

Overview

Telecommunication system is one of the critical lifeline systems for national
life and post-earthquake emergency response. Telecommunication equipment
is the necessary components to preserve communication functionality of
telecommunication system. The severe damage and functionality loss of data
center buildings resulting from damage to telecommunication equipment are
frequently reported following earthquakes. Thus, there is an increasin.
Telecommunication system is one of the critical lifeline systems for national
life and post-earthquake emergency response. Telecommunication equipment
is the necessary components to preserve communication functionality of
telecommunication system. The severe damage and functionality loss of data
center buildings resulting from damage to telecommunication equipment are
frequently reported following earthquakes. Thus, there is an increasing need
to understand the performance of telecommunication equipment during
earthquakes.Seismic investigation of three server cabinets in internet data
center buildings are presented in this study. The seismic damage and dynamic
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characteristics of server cabinets were evaluated and explained in terms of
the natural frequency, stress, acceleration, dynamic amplification factor, and
deformation by triaxial shaking table tests. The input acceleration time
histories were generated based on the required response spectra in YD 5083
code and AC 156 code, with seismic intensities ranging from 0.1 g to 1.2 g.
Based on the test results, the effects of different mass distributions inside the
cabinets and earthquake inputs were investigated. The seismic damage limit
states of server cabinets were identified based on observed damage
phenomenon. The corresponding seismic fragility models of server cabinets
were developed based on shaking table tes. ••Shaking table tests were
conducted on three server cabinets.••The seismic response of server cabinets
was investigated.••The seismic damage limit states of server cabinets were
identified.••Seismic fragility curves of server cabinets were developed.••The
efficiency of different IMs in predicting the damage states was
estimated.Server cabinetShaking table testSeismic performanceSeismic
damageAs technology rapidly increases and the information age expands,
cloud computing is becoming a quite important service. To maintain the cloud
computing service, internet-based data is usually managed from remote
locations, all data is entered, saved, processed, and backed up on central
servers. The data center is a location where all of these servers are
assembled. In addition, data communication networks are quite important for
immediate post-earthquake emergency management and community
resilience. And the post-earthquake functionality of data communication
networks relies on the normal operation of data center buildings. Over last two
decades, telecommunication networks including the data center buildings and
the inside telecommunication equipment suffered serious damage under huge
earthquakes. Damages to non-structural components (NSCs) including
equipment can affect the normal operational capacity of internet data center
(IDC) buildings, which can cause an increase in number of deaths and result in
economic, architectural, and historical losses of the community. Damages of
telecommunication cabinet equipment with insufficient or inappropriate
connections to the ground or floor slab are usually found in historical
earthquakes, as presented in Fig. 1. Therefore, the design and test codes of
telecommunication equipment such as YD 5083 code in China required the
designers and constructors to ensure the effectiveness of anchor and the seis.
2.1. SpecimenThe server cabinet is used to install panel, plug box, and
electronics devices, which constitute an integral installation box. It provides
appropriate environment and safety protection for the inside electronic
devices and equipment to ensure normal operation. A server cabinet is usually
composed of the main frame, top plate, bottom plate, lateral plate and doors
in a cuboid shape. The actual tested server cabinets were considered to be
typical of that utilized in the IDC buildings. The details of specimens are
summarized in Table 1 and shown in Fig. 2. The cabinet has a total weight of
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176 kg and overall dimensions of 600 mm (width) × 1200 mm (length) × 2200
mm (height). For shaking table tests, different mass distributions were
considered. The total additional masses for Cabinet 1, 2, and 3 are 500, 300,
and 500 kg, respectively. Five cage pallets were fixed on the frame by screws
and the additional masses were distributed along the height of the cabinets in
these pallets, as shown in Fig. 2. The additional mass block weighted 10
kg/piece and 10 or 6 pieces were fixed to the pallets by screws rigidly for
Cabinet 1, 3 and Cabinet 2, respectively. The main material of the frame is
cold rolled steel plate with a thickness of 2.0 mm and is welded as a whole
structure. The door is made of hot dip galvanized steel with a thickness of 1.5
mm. The lateral plate, bottom plate, and top plate are 1.0, 1.
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Case Study of Seismic-Resistant Server Rack Construction in the Philippines

Explore essential seismic design standards and
best practices for data centers to ensure resilience
and operational continuity during earthquakes.

The high-performance polymer material in Pro7
not only resists seismic force but also absorbs
everyday vibrations. This helps stabilize sensitive
hardware such as HDDs and prevents …

Learn how seismic server racks protect servers
and network equipment in earthquake-prone areas
through reinforced design and certified rack
systems.

See how Dexion built seismic resistant racking for
Monde Nissin Philippines. Our earthquake proof
storage ensures warehouse safety and uptime in
seismic zones. Watch the video.

With just under a four-minute run time, the video
explores the various seismic considerations for
rack designs. A series of geographic and site-
specific factors informs the design, …
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In this study, shaking table tests were performed
to investigate the seismic vulnerability of the
server cabinets with the aim of enriching the
knowledge on the behavior of telecommunication
…

This article explores how seismic server racks
protect data centers in earthquake zones, detailing
the components, certifications, and engineering
standards that define their role in resilience.

This article explores how seismic server racks
protect data centers in earthquake zones, detailing
the components, certifications, and engineering
standards that …

Between January and April of 2024, two
earthquakes measuring 7.6 and 7.2 on the Richter
scale hit East Asia, causing billions of dollars of
damage and resulting in hundreds of people …

Structural Health Monitoring • This study provides
a comprehensive systematic review of innovations
in earthquake-resistant building design, focusing
on advancements in materials,...
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Contact Us

For more information, pricing, or custom energy solutions, please contact us:

Website: https://www.gdroofing.co.za
Email: sales@gdroofing.co.za
Phone: +27 72 418 9365
Address: 22 Electron Avenue, Isando, Johannesburg, 1600, South Africa

This document is for informational purposes only. Specifications subject to
change without notice.
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