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First installation of SIP®-A bearings worldwide in 
August 2021.
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The National Institute of Medical Sciences and Nutri-
tion in the south of Mexico City (INCMNSZ) stands 
out narrow and tall from the surrounding buildings. 
Construction stage in May 2023.
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Mexico City: The adaptive isolators protect patients and equipment.

Mexico City. The world’s first SIP®-A bearings were installed in a research 
 institute in Mexico City to protect it against earthquakes. The bearings react in 
two stages in the event of an earthquake, and thus protect not only the struc-
ture but also the sensitive interior of the tall, narrow building. In addition, the 
innovative isolators saved considerable construction costs, as they facilitated 
building smaller foundations and a more slender load-bearing structure.

The National Institute of Medical Sciences and Nutrition in the south of 
 Mexico City (Instituto Nacional de Ciencias Médicas y Nutrición Salvador 
 Zubirán,  INCMNSZ) is a medical teaching and research centre where patients 
are also admitted.

The INCMNSZ was designed by the architecture firm Arquinteg (Mexico City) in 
2018/19: with 13 above-ground floors and an underground car park with four 
levels. Mexico City is located in a seismic area and, in light of the tall and narrow 
design, this resulted in relatively large tilting moments. “That is why the foun-
dation engineers consulted us as experts for seismic protection as early as the 
planning stage,” reports Dr Luís Pinto, MAURER Regional Manager for Mexico.

It was clear that in the event of an earthquake, the compression and tensile  
loads would be so high that normal foundations did not suffice. However, 
 correspondingly large foundations would have been too expensive. It was also 
too narrow on site for more extensive dredging, which would then be necessary.

Instead, building isolators were installed. When an earthquake acts horizontally 
on the building, they decouple the visible part of the building from the under-
ground part, causing horizontal displacements within the isolators. This results 
in far smaller tilting moments, which are easy and economical to transmit.

MAURER’s early involvement in the planning process facilitated an innovative 
solution: “We normally use SIP®-D bearings in such a case”, reports Dr Pinto.
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Four of the total 34 installed SIP®-A bearings on top 
of the support columns. Visible at the bottom is the 
descent to the underground car park.
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A SIP®-A bearing functions in two stages: From 
the neutral position (top), the lower sliding surface 
initially reacts and moves with low friction (graphic 
in the middle); in stage two, the lower sliding surface 
moves towards a stop and then, in the event of 
stronger earthquakes, the upper sliding surface also 
moves (graphic at the bottom).
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Isolating, dissipating, re-centring, stabilising

In the event of an earthquake, SIP® bearings generally assume four functions:
•   They isolate the building from its foundations and allow horizontal move-

ments in all directions. 
•   They limit movements through internal friction by converting kinetic energy 

into heat (dissipation).
•   They re-centre the building in its original position following an earthquake, as 

they have concave sliding surfaces.
•   They transmit vertical loads.

According to Dr Pinto, however, the special feature in the case of INCMNSZ was 
“that the accelerations should be kept as low as possible due to the patients 
and sensitive equipment.” Even in the event of an earthquake, the institute 
should be able to continue operation under all circumstances, patients should 
not be injured or equipment damaged by falling parts of the suspended ceilings. 
The FEMA (Federal Emergency Management Agency, US) guidelines specify 
a maximum acceleration of 0.3 g on each floor. This cannot be achieved with 
 conventional SIP® bearings in view of the many floors.

At that time, MAURER already had the newly developed SIP®-A bearings 
 (MAURER Adaptive Sliding Isolation Pendulum) in the pipeline: INCMNSZ in 
Mexico City was the ideal case of application. ‘A’ stands for “adaptive”, a bearing 
that adapts to the earthquake requirements.

Innovative step function

The basis for the SIP®-A is the Double Sliding Pendulum MAURER SIP®-D, 
which has been used since 2004. It has two (‘D‘ for double) concave main  sliding 
surfaces and one sliding lens (puck) and is equipped with the sliding  material 
MSM® (= MAURER Sliding Material).

A new feature is that both sliding surfaces react differently. The bottom part of 
the bearing has a sliding surface with low friction. When an earthquake  begins, 
or if it continues to be a normal earthquake, and therefore only quite small 
 horizontal forces act, then the bottom bearing level alone isolates or moves.
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If, however, the seismic forces increase, larger displacement within the  isolators 
is also required. At this point, the second, upper sliding surface comes into play. 
This has a higher friction and thus also achieves a higher energy dissipation or 
braking effect. As a result, the movement of the building is more reduced and 
better controlled.

The upper sliding surface is only activated by relatively strong earthquakes. The 
step effect is primarily relevant for taller structures, since with conventional 
 bearings, which can also dissipate large earthquake energies, the initial friction, 
that is the resistance, is quite high. Thus, there is an initial jolt in the moment 
when the friction is overcome. This jolt leads to ever greater and unacceptable 
 accelerations upwards in the building with damage to its content and the structure.

SIP®-A reacts very gently without jolting even at a lower force application. The 
second stage is then activated during the movement. The effect of this is that 
the building does not move jerkily but sways gently, which reduces the accele-
ration below the permissible limit values even on the upper floors.

The adaptive Double Sliding Isolation Pendulums SIP®-A used in INCMNSZ have 
an effective pendulum radius of 6,000 mm. This controls the isolation period 
such that within the horizontal movement of up to ± 300 mm in all directions, 
the horizontal acceleration drops below 0.3 g – even on the upper floors. A total 
of 34 bearings were installed with a service life of at least 50 years. They trans-
mit vertical loads up to a maximum superimposed load of 10,900 kN.

Cost savings due to the isolators

The SIP®-A bearings saved a substantial amount of construction costs because 
only normal foundations were necessary. In addition, the load-bearing  structure 
was optimised after it was clear which forces the seismic isolators accommo-
date. Initially, a steel structure with large composite columns was planned. Due 
to the reduced seismic loads, no concrete was required at the columns. A steel 
structure was enough.

The first SIP®-A bearings worldwide were built in Munich in 2020 and tested at 
EUCENTRE in Pavia (Italy). Installation took place from April to November 2021. 
The inauguration of INCMNSZ is scheduled for the second half of 2024.
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Quick facts about MAURER SE

The MAURER Group is a leading specialist in mechanical engineering and steel 
construction with over 1,000 employees worldwide. The company is market 
leader in the area of structural protection systems (bridge bearings, road-
way expan sion joints, seismic devices, tuned mass dampers, and monitoring 
systems). It also develops and produces vibration isolation of structures and 
 machines, roller coasters and observation wheels as well as special struc-
tures in steel construction.

MAURER participates in many spectacular large-scale projects worldwide, like, 
for example, the world’s biggest bridge bearings in Wazirabad, earthquake- 
resistant expansion joints for the Bosporus bridges, tuned mass dampers in the 
Baku and Socar Tower, or uplift bearings for the Zenit Arena in St. Petersburg. 
Complete structural isolations range from the Acropolis Museum in Athens 
to the new major airport in Mexico. Spectacular amusement rides include, for 
example, umadum – the Munich observation wheel, the Rip Ride Rockit Roller 
Coaster in the Universal Studios Orlando, or the worldwide first duelling roller 
coaster at the Mirabilandia Park in Ravenna.


