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Abstract

Building performance in this case being evaluated by
traditional means, such as energy use over time, in
addition to qualitative questions of space, history,
pedagogy etc. Another term explicit in this project is that
of “future use” by which we build on typical modes of
site analysis in addition to the growing body of research
developed through building scientists, we ask how
building systems can be used to accommodate a variety
of program while simultaneously maintaining a strong
connection to place. Through the use of a hybrid system
of glulam trusses and CLT panels to repurpose an
existing historic pumphouse on the UMass Boston
campus, an annex is created in dialogue with said
structure.

The use of long span trusses serves the long-term
needs of the project, ensuring the building’s resiliency
into the future. In the short term, the raising of trusses
from the ground plane enables a landscape program to
be developed that deals with rainwater management
and flooding. Sculpting of topography channels water
beneath the structure, collecting it within a depression
and eventually filtering it prior to discharge into nearby
Boston Harbor." In the long term, spaces have inherent
programmatic flexibility; long spaces enabled by the
trusses enable a large variety of programs to occupy the
spaces. CLT floor panels might also be removed, the
trusses serving as the main structural support members,
allowing for sectional flexibility.

A final aspect of the project's adaptability is its
programmatic functions. As designed in the current day,
the structure is enmeshed in UMass Boston as a piece
of critical infrastructure, serving much needed campus
functions such as power generation, lab spaces, and
rainwater management. The pump house in its current
stage exists as a biomass power plant, serving
increased power consumption needs stipulated in local
master plans. The spans enabled by the structure,

however, enable various types of machinery to be
switched in and out, allowing conversions from one
power source to another. The annex, as designed,
serves laboratory functions. The overdesign, in terms of
HVAC and a flexible raised floor system, enables
expansion of this lab program or later conversion to
other uses as classrooms, offices, etc.

In short, a model for adaptable design is offered, both in
terms of program and in application. The system is
applicable to both free standing and existing structures,
as well as offering a multitude of spatial configurations
as time progresses.
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Alternating Truss Directions
By stacking 15' tal prefabricated wooden
glulam trusses in altenating directions on
a tartan grid. the primary structural system
creates the possibility for long spans. in
perpendicular directions.

Cross Laminated Timber

The 15' x 30° tartan grid of the primary
structural system of trusses allows for 45' CLT
panels to span between truss. chords giving
rise 1o a number of oppertunities for tertiary
structural systems, and spatial variation

Raised Access Flaoring

Saddling the trusses together atintersections
along the tartan grd llows for flexbilty in
the distance from top tobottom cheord. Using.
aRAF attached to the CLT panels allows for an
easy and seamless distribution of mechanical
systems, insulation, and planting strategies

Modular Facade System

Useof prefabricated structural elements lends.
itself naturally to prefabricated facade panels.
especially when considering the buildings
potential o change over time. A combination
SIPS, insulated PV, and typical glass curtain
wall systems alow our highty adaptable
structure torespond effectively to avariety of
programmatic or chmatic concitions.
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Exploring the future use adaptability of wood construction
techniques, our proposal utiizes a hybrid system of glulam trusses
and CLT panels to repurpose an existing historic pumphouse on
the UMass Boston campus and create an annex in dialogue with
said structure. The radically different applications of the system,
one as an internal frame to repurpose the pumphouse, the other
as a free-standing laboratory, are a testament to the flexibility of
prefabricated timber systems

A prefabricated structural system consists of long span glulam
trusses, coupled with panelized CLT floors to span between
trusses. i ltie ildi
allowing long span spaces within the design,

prevents further strain from being placed on already weather-
worn walls, whilst in the new annex it allows for a completely free:
ground floor plan.

The use of long span trusses additionally serves long term needs
functions in the project, ensuring the building's resiliency

into the future. In the short term, the raising of trusses from
the ground plane enables a landscape program to be developed
that deals with rainwater management and flooding. Sculpting of
topography channels water beneath the structure, callecting it
within a depression and eventually filtering it prior to discharge
into nearby Boston Harbor. In the long term, i
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11. TRUSS SADDLED TO TRUSS ABOVE AND BELOW

12. TRANSLUCENT PLASTIC WINDOW INSULATION
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33, INSET PREFAB PANEL WINDOW
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38 PHY N STRATEGY
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lab spaces, and rainwater management. The pump house in its
current stage exists as a biomass power plant, serving increased
power consumption needs stipulated in local master plans. The
5pans enabled by the structure, however, enable various types of
‘machinery to be switched in and out, allowing conversions from
one power source to anather. The annex, as designed. serves
laboratory functions. The overdesign, in terms of HVAC and 3
flexible raised floor system, enables expansion of this lab program
or later conversion to ather uses as classrooms. offices, etc..

In short, by truss-ting history, we offer a model for adaptable

future use,

columns. At the same time, the CLT flooring system, due to CLT's
inherent load-bearing capacities and spanning capabiliies, offers
uninterrupted spans perpendicular to trusses.

Trusses rotate 90 degrees to one another on every floor, allowing
the system to “lock” around concrete cores, and thus gain lateral
stability: Thi
loads to the ground. In the case of the historic pumphouse, this

fesibilty: long by
a large variety of programs to occupy the spaces. CLT floor panels
might also be removed, the trusses serving as the main structural
suppart members, alowing for sectional flexibility.

A final aspect of our project adaptability is its programmatic
functions. As designed in the current day, the structure is

as well as allowing a large array of programs to exist within its
<onfines
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enmeshed in UMass Boston as a piece of critical i
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