
TIPS FOR  
SCALABLE & RESILIENT 

HOSPITAL INFRASTRUCTURE



Using various scenarios to plan for a new, renovated or 
expanded facility — from business-as-usual operations 
to pandemics and natural disasters — hospital leaders 
and facility managers can shift their thinking from 
facilitating near-future operations to long-term financial 
and operational resiliency.

Simply incorporating the idea of resiliency into the 
planning vocabulary can expand the planning mindset 
to examine how well a facility and its mechanical, 
electrical and plumbing systems can absorb disruptions 
to normal operations.

In this sense, it allows a proper examination of 
flexibility; e.g., turning an ambulance bay into a 
chemical decontamination area; hiding gas lines and 
electrical outlets in support columns in an atrium to 
convert it into a temporary emergency treatment 
space or enabling air units in rooms to shift from 
positive to negative airflows. An example of resiliency 
consideration would be the capability of turning air 
handling units to 100% outside air.

During a recent hospital expansion consisting of a 
variety of different programs, these questions were 
considered. The project included adding approximately 
200,000 square feet with four floors of patient space to 
the hospital. The decision was made to make two of the 
floors — the med/surge floors — have “pandemic mode” 
capability.

In this case, the control mode for the air delivery was 
defined as being 100% outside air and for all the patient 
rooms to be negative to support spaces in the interior. 
This was accomplished through direct digital controls 
and dampers. That was not the normal operation of the 
units, however. Keeping consumption in mind, running 
at 100% outside air leads to a significant cost increase, 
as opposed to running at code-required outside air.

It was determined that “normal mode” would be to have 
code-required outside air delivered from an energy 
recovery unit. The pandemic mode was built into the air 
handlers and ductwork distribution; the coils were sized 
to handle the increased volume of outside air and there 
were additional dampers and exhaust fans in the system 
to enable this mode of operation.

Scalability with flexibility   
Thinking creatively about how spaces can be utilized 
beyond their normal state of operations is just one 
example of how planning can be more future-focused.

In a traditional master-planning phase, observed trends 
are often utilized to forecast a future that is predictable 
and achievable. The challenge for this traditional 
approach is that it assumes operations in a normal state, 
yet normal operations today are always on the edge of 

deviations in operations, whether from a pandemic, an 
active-shooter lockdown or a ransom-ware attack.

Understanding not only the operational scenarios, but 
also the growth plans and community needs, are key 
to right-sizing a facility for efficiency and future care 
delivery. Close coordination between the planners, 
architects and engineers ensures the design enables a 
future state of operations not limited by a “landlocked” 
program, whether interior spaces with no room for 
growth, or tight sites with no room to expand the 
footprint of a building.

From care spaces and patient rooms, to penthouse 
units, to IDF rooms with telephone closets that are 
four times bigger than historically sized, examining 
the complete operations of the hospital can help plan 
for scaling opportunities that mitigate future costs to 
accommodate changing care needs.

Consider an emergency department that treats more 
patients in mental health crises. Emergency rooms 
are neither appropriate nor therapeutic for treating 
patients who may be in a heightened state of distress. 
Through proper planning for flexibility and scaling, 
adapting spaces for emergency psychiatric assessment, 
observation and treatment could free traditional 
emergency resources for patients with physical needs, 
provide a proper therapeutic space for mental health 

treatment and even expedite a patient’s transition from 
emergency to outpatient care without large outlays of 
financial resources.

More than looking into a crystal ball, it’s about 
looking at resource allocation for future scenarios, 
such as caring for an aging population requiring more 
orthopedic care or planning for a baby boom. The 
money invested upfront for scalable and resilient 
operations with appropriate infrastructure could save 
significant money in future expansions.

Because today’s project costs frequently come in 
significantly higher than a typical owner’s budget, 
stakeholders might wish to consider installing only 
what is absolutely necessary for the needs of the first 
phase. Yet, to maximize resources, decisive planning 
would be mindful of what the space may become in 
order to minimize cost exposure, yet design the original 
components of a system to be able to scale up as the 
campus grows.

For example, a chiller plant can be designed with a 
pipe header that supports not only the two chillers 
being installed for current needs in phase one, but 
also another six chillers that may be called for over the 
project’s lifecycle. If the header is not sized correctly 
in the initial phase, it would be a tremendous task with 
tremendous cost to upsize it in the future.



A lifecycle approach  

Owners often purchase equipment based on first cost 
due to budget constraints. Taking into consideration the 
operational cost of the equipment, service requirements 
and costs over its estimated life expectancy — also 
known as lifecycle costs analysis — is a much better 
approach on choosing the right equipment for the 
application.

This analysis should be further adjusted to consider 
technology changes. Planning for the long term means 
planning for change, especially to accommodate the 
infrastructure supporting not only the technology, but 
the systems driven by the technology. Not only the 
basics like fire alarm, nurse call and telephone systems, 
but now also cellular emergency communication 
systems, telemetry patient monitoring systems and 
digital imaging, and patient records, may rely on 
technology, as well as sensitive mechanical, electrical, 
plumbing and telecommunications systems — the 
essence of a “smart building.”

These systems are exponentially more sensitive, not 
just to keep the facility running, but also in a way that 
contributes to patient care. For example, lights may be 
dimmed or their color adjusted depending on time of 
day; fire alarm systems must be quieter in patient care 
areas; medical personnel in radiology, cath labs and 
surgery do not want to see lights flicker.

With perhaps millions of monitoring points for facilities 
staff to manage, and information flowing back to a 
central monitoring area that may not even be within the 
hospital, keeping up with technology means borrowing 
from the design principles of advanced data centers and 
telecom facilities. In particular, it’s crucial to ensure that 
critical power and building management systems are 
backed up via battery systems.

In today’s world, the new fact is that artificial 
intelligence is changing faster than most have predicted. 
Knowing where technology is going and how it will 
reshape the equipment used to deliver care is key to 
planning for the spaces to facilitate the new technology 
and equipment it powers.

Navigating through this fog of technology or equipment 
change has made the relationship with suppliers and 
manufacturers more vital. Bringing in trusted advisors 
with the design team can help facilitate designs that 
accommodate the evolution of equipment change and 
technology integration, rather than just hosting the 
equipment.

The adage that the only constant is change has never 
been truer, only today it is faster. By calculating the 
lifecycle costs appropriately with the right information, 
the design team can properly counsel owners and 
operators on choices that put hospitals on the right 
track for future flexibility and growth.
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