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Site Analysis




SITE VISIT

Site Analysis

With the site located off the Concord River, in close proximity to
the Concord River Greenway Park, and marks the end of the
Concord River Greenway, it was important that our form connects
and directly interacts with its context. The river marks Lowell's
industrial past, while the park and greenway mark new
beginnings and relationships to nature- a noticeable contrast to
Lowell’s past.

The ground floor and exterior spaces must activate this
relationship to the existing green fabric. It must respond to the
local level, through bringing people in, and marking comfortable
places to spend outdoors while creating something new.

Upper layers must respond to the overall urban scale- we
analyzed the Concord River and the Greenway Park as two
seperate cultural nodes that defined Lowell and the site. How
could our form start to interact and connect to its context? Visual
relationships to these spaces as well as being physically
connected became equally important as we moved into the next
design phase.

KEY:
Parks/Outdoor Spaces

A. Concord River
Greenway Park

B. Lower Locks Plazas

C. Eastern Canal Park TEEF

D. Kerouac Park

E. Lowell Memorial
Auditorium
Greenspace

Overall Land Uses
Plaza & Multipurpose

Park & Green Space

[ concord River/ Canal

e - - Concord River Greenway



PHASE 2
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UMASS AMHERST DESIGN CENTER

AMHERST, MA USA

LEERS WEINZAPFEL ASSOCIATES

EQUILIBRIUM CONSULTING SIMPSON GUMPERTZ AND
HEGAR (EOR)

AUGUST 2015 TO JANUARY 2017

“THE GOAL FOR THE JOHN W. OLVER DESIGN BUILDING AT
THE UNIVERSITY OF MASSACHUSETTS AMHERST WAS TO
CREATE AN INNOVATIVE AND INSPIRED BUILDING THE
VISIBLY DEMONSTRATES ENVIRONMENTALLY SENSITIVE
DESIGN. THE RESULTS IS ONE OF THE MOST ADVANCED
MASS TIMBER BUILDINGS IN THE UNITED STATES, A
FOUR-STORY, 87,500-SQUARE-FOOT STRUCTURE THAT
EXEMPLIFIES THE UNIVERSITIES COMMITMENT TO SUS-
TAINABILITY AND, THROUGH GENERATIONS OF STUDENTS
WHO WILL LEARN WITHIN ITS WALLS, THE FUTURE OF THE
BUILT ENVIRONMENT.”

FIRST FLOOR: EXHIBITION AND LECTURE SPACE, LABORATO-

RIES, FABRICATION AND MATERIALS TESTING SHOPS,

DINING AND CLASSROOM SPACE

SECOND AND THIRD FLOOR: STUDIOS, CLASSROOMS AND OF-

FICES, AND THE SMALLER FOURTH FLOOR CONTAINS STUDI|QS # e
ABOVE THE ATRIUM: A GREEN ROOF THAT FUNCTIONS AS A

PUBLIC COURTYARD AND OUTDOOR LEARNING SPACE FOR
STUDENTS STUDYING URBAN LANDSCAPES.

CLASSROOM

PROCOPIO

CAFE
EXHIBITION

GREEN ROOF
OUTDOOR CLASS

OFFICE
ADMIN

SEMINAR
LAPTOP LAB

WOODSHOP
WOOD TESTING LAB
DIGITAL FAB LAB

GREEN BUILDING LAB
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STRUCTURE

MAIN STRUCTURAL SYSTEMS:

- GLULAM (GLUED-LAMINATED TIMBER

- WOODEN TOBACCO BARN STRUCTURE (TO HOLD THE FACADE)
- ZIPPER TRUSS

- STEEL TRUSS

BARN STRUCTURE
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STEEL TRUSS l
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STRUCTURE

MAIN STRUCTURAL SYSTEMS:

- GLULAM (GLUED-LAMINATED TIMBER

- WOODEN TOBACCO BARN STRUCTURE (TO HOLD THE FACADE)
- ZIPPER TRUSS
- STEEL TRUSS

/ GLULAM COLUMN (14-1/4" x 22-1/2")

GLULAM DIAGONAL BRACE

BOLT 4" DIA & PIN STEEL PLATE

HEEL CONNECTION PLATES

GLULAM BEAM (8 3/4" DI

CONNECTOR & PIN, TYP.

STEEL ROD (1 1/2" DIA), TYP.

G
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STEEL CONNECTION PLATES, TYP.
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GLULAM DIAGONAL BRACE

\/ BOLT 4" DIA

HEEL CONNECTION PLATE




ENCLOSURE

THE MAIN ENCLOSURE OF THE BUILDING IS MADE OF CURTAIN WALLS.

IN THE UMASS DESIGN CENTER THERE IS A STRUCTURAL SYSTEM, CALLED
THE WOODEN TABACCO BARN STRUCTURE ALONG WITH THE ROOF

PLANE THAT HELPS HOLD UP THE REST OF THE STRUCTURE.

Envelope & Structural Systems

Copper Anodized
Aluminum Wrapper

Steel Truss
Compolsite Glulam - CURTA'N WALLS
Steel Zipper Truss
WITH THE
WOODEN TABACCO

BARN STRUCTURE

Cross-Laminated
Timber Roof Deck

Glued-Laminated
Timber Post & Beam
Structure

Composite Concrete -
CLT Floor Structure

Cross-Laminated Timber
Shear Wall Cores

Concrete Foundations

Leers Weinzapfel Associates

7-PLY CLT ROOF




ENVIRONMENTAL CONTROL SYSTEMS

THE SUSTAINABILITY FEATURES ARE: LED LIGHTING, MOTION SENSORS,
AMPLE DAYLIGHTING, ELECTRO-TINTING GLASS, HEAT RECOVERY, ROOF
GARDENS, BIOSWALES, RAIN GUARDENS, LOW FLOW FAUCETS, PUBLIC
TRANSPORTATION ACCESS, ALONG WITH THE WOOD STRUCTURE.

Integrated Design Strategies

WITH DCCUPASEY VACASEY SERSORS
DYLIGHT CONTROLS WITH USER CONTROL
LOW-EMITTING MATERIALS

LIGHTING AND THERIAL CONTROLS

./— VIEWS T0 COLRTYARD
; EXPOSED FSC-CEATFIED TIMEER STRUCTURE

INTENSIVE/EXTENSIVE GREEN ROOF WITH NATIVE SPECIES
SHYLIGHT PROVIEES VEWS AND DAYLGHT ACCESS ——

PERPORMANG] HVAC SYSTIMS
PERFORMANCE GLATING WITH EMERGY RECOVERY
WTTH EXTERK SHADES
CONTROLS AND SUBMETERING
WIEWS. AND DEVLIGHT ACTESS DEMAND CONTROLLED VENTILATION
CHILLED BEAMS.
RADIANT FLOOR HEATIRG
RATIVE SPECIES
BIOSWHLES
LED SITE LIGHTING

Energy Recovery Wheel with Natural light and Daylight High Performance Envelope
Economizer ensures that peak load Dimming Controls reduce designed to provide energy
efficiency in the harsh New: Radiant Ceiling
Panels provide

energy demand for artificial

lighting in the interior
heat in offices

is reduced during heating/cooling
England climate

seasons and fresh air bypasses
mechanical during mild, low-
humidity weather

Active Chilled
Beams in offices
allow smaller

Dual hot an:
each a different
for lower wa

Dynamic Shaded Glazing lowers
solar heat gain and decreases
cooling demand

Ra dlcm flool

CAMPUS CHILLED WATER
CAMPUS STEAM

THE SLANTED ROOF HELPS
WITH THE FLO OF RAIN WATER
ONTO THE GREEN ROOFS



HOW EVERYTHING WORKS TOGETHER

GLULAM
STEEL TRUSS

™

CURTAIN WALL | - 4
) !
m GREEN ROOF
Sl [z &1
A | s
-
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Typical Timber-Concrete Composite Floor Assembly

Concrete topping slab
with reinforcing

Rigid insulation
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\ 5-Ply CLT

X Steel composite
connectors

4" Reinforced Concrete

1" Rigid Insulation

MATERIALS

Slab

for Acoustics

6 7/8" Thick 5 Ply CLT|Panels
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MANIFESTO

CONCEPT

With the site located off the Concord River and in close proximity to
the Concord River Greenway Park, our form begins to connect and
interact with its context.

One main volume on the ground floor acts as the main public
space- connecting the Lowell community through the act of
creating. The two main upper forms pivot on this main volume
pointing towards the park and river as important cultural nodes.
With the use of our vast spanning structural system, collaboration
spaces become uninterrupted. With our enclosure, views out into
Lowell framed by large shading devices create a comfortable
learning environment.

Structure: The structure is made up of 3 main components:
concrete, wood and steel. This hybrid of materials enables our
structure to span far distances without breaking the space where
people create and collaborate. The structure is exposed to those
who walk by and those who occupy the spaces.

Enclosure: The enclosure was designed with the intent to create a
well- lit environment with plenty of views out into the neighboring
context, as well as framing/accentuating the structure to those who
occupy. Angled mullions act as a shading device along with the
tinted glass that captures bright glares creating a comfortable
environment to design in. Copper panels allow for privacy, while
also supporting views to the outside through specific punctured
apertures (will be a future exploration).

Passive/Active Systems: Along with passive design elements to
create comfort through shading devices, the maker space uses a
VAV system, windows that open to passively ventilated spaces, and
a radiant floor so that the main heating system is used primarily for
cooling, cutting costs. The Roof is angled so there is an easy flow
for the rainwater to fall off the roof. The dual VAV HVAC system has
two main ducts that go throughout the building bringing cool and
hot air in and out with a thermostat to increase comfort.

Parks and Outdoor Spaces
: s

A. Concord River

KEY:
Parks/Outdoor Spaces

Greenway Park

B. Lower Locks Plazas —
\“_

C. Eastern Canal Park 7
D. Kerouac Park

E. Lowell Memorial
Auditorium
Greenspace ral o )

Overall Land Uses
Plaza & Multipurpose

Park & Green Space

[ concord River/ Canal

e - - Concord River Greenway




Quick Facts About the Precedent:

CLIENT: University of Massachusetts (Umass)

LOCATION: Amherst, Massachusetts [551 N. Pleasant St. in Am-
herst, MA 01003]

SIZE: 87,500 square feet / four stories

TOTAL COST: $52 million

CONSTRUCTION COST: $36 million

STARTED: August 2015 COMPLETED: January 2017
CONSTRUCTION TYPE: IV (Heavy Timber) 10% steel

Copper Anodized
Aluminum Wrapper

Steel Truss

Composite Glulam -
Steel Zipper Truss

Cross-Laminated
Timber Roof Deck

Typical Timber-Concrete Composite Floor Assembly 1
|
|

. . Concrete topping slab Glued-Laminated
Why We Chose ThIS Precedent. with reinfercing Rigid insulation : ;;Tifrf;ost & Beam
. . L - - \ uctu
The angle & pointing towards specific moments in its context, R RO OO 5 Compose Concrete-
- = = oor structure
glass & views on extrusions, connection between ground and : : R :
. . [l Qb 1 ) ¥ ()
above & a solution to spanning over 80 feet (trUSS System)_ - D X X ) ) D X |||||h|]||]|||||J|||\||]||||||i|]|‘|h||||]|||||]|||i|]||‘}||
. ' . i s
[N L L
. . . ) . P ; Cross-Laminated Timbe:
T | \ | I | | | | i B! ‘ i Shear Wall Cores
. . N e
What Was Carried Over to Our Project: \| X | | | | | i--;:ﬁ‘:ﬁ“ 1 Concrete Foundations
The UMass Amherst Design Center utilizes a hybrid of concrete, T T —— mﬂh;
= L e E connectors
wood, and steel as its structure: incredibly strong, can span

Leers Weinzapfel Associates

longer distances, with less columns and more open space.
Structure is exposed for educational purposes.

CONCRETE' GLULAM COLUMN (14-1/4" x 22-1/2")
Floors & Base Structure: Wood-Concrete Composite; Reinforced

Foundation Slab; Spread Footings

GLULAM DIAGONAL BRACE

WO0OD:
Cross Laminated Timber & Glulam-Glued Laminated Timber:
Glulam Beams & Columns; Curtain Wall System (Mullions)

BOLT 4" DIA & PIN
HEEL CONNECTION PLATES

_—— STEEL PLATE

What is the Difference Between CLT & Glulam?
STEEL:

Any Cantilevering Edge; Hardware/Connections CLT is used for surfaces such as walls, floors, and floor separation.

Glulam is primarily used for the loadbearing frame in a building

Cross Laminated  Glued Laminated such as rafters, beams, or columns.
Timber (CLT) Timber (Glulam)




STRUCTURE | CONCRETE

CHOSEN TO USE IN OUR: T —_—

- Floors, (Wood-Concrete Composite) e LA € Sl M il e

- Reinforced Foundation Slab w/ Spread Footings. B > sty stractares n limates where beeke e groend frs

REASONING: N N p

As a Plate Structure: Plate structures are rigid, planar, usually [ | 7 | _ | PPN

monolithic structures that disperse applied loads in a multidi- I M ([T ." s i "
rectional pattern, with the loads generally following the | ‘ | Moisture Barrier ‘V“/W \
shortest and stiffest routes to the supports. A common example Lk Gravel -
of a plate structure is a reinforced concrete slab. It acts as a L o

flat, deep beam that transfers lateral loads to the footings then =
to the ground. With a timber and steel combo, concrete is able
to fill in the gaps to create a strong continuous plane/ connec-
tion from column/post to foundation.

SITECAST CONCRETE |
TWO-WAY FLAT PLATE 1 - A P
Neg) | =i
15 | | , ] I s =~ sl eV ] rit
381 mm e - S . 0
vd T
813 mm |
% [k .-.‘:'r I j 4wl h ol
12" | 1§ a6 |
Q 305 mm | 2 660 mm £ m
W L& oy L b pErw I
!,C-)' L : | :_ S &gl 1D il i
5 5 20" e Ly 5 i e
o, 2 508 mm Sk Tl =
o & ; | "
Q 8 | £ o S
229 I = a ' SRR E
min E ]6”
s 406 mm | i " | .
67 | . i theyar 2 f
152 mm | 305 mm 1
goris Ty
] |-_
3" L L : i 4
76 mm g’ a0 30’ 40 50°
30 m 61 m 81 m 122 m 1852 m
Spaﬂ nard | iy, 1
] 1 I L SEN] I 1) | i
m_h e Pt S by el K =
COLUMN SIZES FOR FLAT PLATE CONSTRUCTION B
The shallow depth of the junction between the slab and the column in flat plate i ____: . . e
construction restricts the minimum column size in this system. The right-hand st f
scale on the chart above provides minimum square column sizes for various slab o . = pirvr el frupbrsic b
thicknesses. The required minimum column sizes for this system also depend on bl T i g saditiebe col b o snpak il Mo
the applied loads on the structure. For light loads, reduce the indicated column i g T e e i ested il compartad g 1 '
L T L el (s A ] o = I r ! 1 I

size by 2 in. (50 mm). For heavy loads, increase the column size by 2 to 4 in. (50
to 100 mm).



STRUCTURE RESEARCH | WOOD
CHOSEN TO USE IN OUR:

- Glulam Beams and Columns (Glued-Laminated Timber)
- Truss Design
- Curtain Wall System

REASONING:
In general, working with wood saves energy, cuts build/
installation time, is naturally resistant to heat, helps the

environment by trapping CO2 with little waste. Wooden trusses
have built- in openings that could provide space for exposed HVAC
& other mech. systems; they can span a much larger distance than

standard beams giving us the ability to design open spaces for

more collaboration between spaces; wood as a denser material,

acts as an insulator while steel does not; incredibly versitile in
terms of shape as well as aesthetics; and is sound absorbant-
important for the acoustics in a loud environment (workshops,
public spaces, etc.).

GLUE-LAMINATED
WOOD BEAMS
24"
48 EGT m
1219 mm ARt
18
36" S 445 e
Bliimpy @1‘_ 445 mm
a £
” 2 12
- 24 = 292 mm
mm
r bw
305 réfn 40 mm
0 0
0 20" 40’ 60" 80" 0
6.1 m 122 m 183 m 244 m
Span

WOQOD BEAMS

CONCRETE
TOPPING SLAB

TOPPINGSLAB
RElNFORCEMENTﬁl N

GLULAM COLUMN

-~ BEYOND

_ COMPOSITE SHEAR
| CONNECTOR

I Y
|rd Tz

=

1
N, N

=

[

CLT FLOOR PLANK | 1

5-PLY 6 3/4" THICK CLT /

COMPOSITE BEAM

" SELF TAPPING CSK

STRUCTURAL SCREW

" COMPOSITE BEAM

SHEAR CONNECTOR

* Oregon State University College of Forestry

(OSU Forest Science Complex)



STRUCTURE RESEARCH | STEEL

CHOSEN TO USE IN OUR:

- Used With Any Major Cantilevering Edge

- Used as Hardware, Pieces that Connect Columns, Concrete, and Beams
- Used inside of Glulam Beams & Columns

REASONING:

Steel can be used as a strong cantilever. Using steel as hardware &
connector pieces meant for high strength as it is great in tension and
compression as is wood (with the grain).

STEEL BEAMS AND | STRUCTURAL HOLLOW STEEL
GIRDERS COLUMNS—TALL
3g" | ‘ 90 ' | ‘ [ | | |
500 mm ‘ 274 m T | HSSId O T 1 T T 1
i.?:?;]i mm

l;\'x

Depth of beam or girder
Unbraced height of column

< House In Sevres-

Colboc Franzen & Associés

4
.r 1
00 mm o " " Y | |
it D 15 30 45 60' 70,000 ¢
' I N W, AL
5m §m ldm I16m i
B 950 nv
Span

Tolal tributary area

< Umass Design Building - Construction Steel Arm




STRUCTURE RESEARCH | HYBRID: CONCRETE, WOOD, STEEL
CHOSEN TO USE IN OUR:

- Wood-Concrete Composite Flooring b ot Tk

- Glulam/Steel Columns & Beams
- Some Sort of Truss (like the Zipper Truss)

4.-!1' MA5S TIMEER FLOOES

REASONING:

Incredibly strong, and can span longer distances, less columns
& more open space!

rrrrrrrrr
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Concrete
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PLANS, ELEVATIONS, SECTIONS
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DIGITAL MODEL | Overview Axons




EXPLODED AXON

KEY:
. Copper Panels 7.
Windows and Mullions

Window Frame

Main Structure

Insulation and Copper Panel 6. :
Roof Siding ’
Roof Membrane

LR LN ol




SYSTEM | Structure

COLUMNS:

15 Ply Glulam

Columns 14 1/4” x 22 <
- i

1/2

BEAMS;
Glulam Beam
-101/2" x 1-10 1/2"

STEEL CONNECTORS:
They connect the
columns to the floor
slabs.

FROST WALL AND FOOTINGS:
Frost wall is 4 tall to the first
floor then extends past the floor
another 5 feet to the ground
level.

Footings are one foot into the
ground.

\ 7 Ply CLT Roof (9 1/2"), 4-5"
Cork Insulation, 0.06"

ROOF :

Roofing Membrane. Then
the edge is composed of
typical blocking a 2”
insulation, and a copper
drip edge/flashing.

FLOORS:

4" Wood-concrete
composite flooring,
1" Rigid insulation,

5 Ply CLT Panels (6
1/2” Thick)

Dia. Rebar

GROUND FLOOR:

11" Reinforced Concrete Slab with 1/2”

and 4” Reinforced Mesh



SYSTEM | Structure: Load Diagram & Components
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C. Ground Floor | Ground Connections

1" Angled Wooden Mullion —=
_—— 14%" x 224" 15 Ply Glulam Column
.
2' Wooden Mullion B
Glass Curtain Wall: Steel Knife Plate
Y Triple Pane Glass | I
v on:
/z'AII' Gap x2 H I Bolts, typ.
Silicone Sealant I
4
|
5" Wide Steel Frame |
T
5" Wide x 6" Tall L-Clip | Steel Connector
w/ 1" Dia. Bolts
- —
5" Copper "Boot" —= ) Q i“~ | %" Dia. Rebar 12" 0.C,, typ.
1" Gap | = =]
4 4
P GRS
12" Gravel (Sloped Terrain) ——»: T T
: SR FE i b P 21" Wide Frost Wall (Reinforced Concrete)
=== PR
== - /
e Tir
= S
Sk 13 7 o
i 1
EIEIES o i -
: SR ] — %" Expansion Joint Filler
‘ ‘ ‘ ‘ ‘7‘ ‘ ‘ ‘7 5 : / (Asphalt Saturated Fiber Board)
R SREEE ERERE 4 4 s lf /
5" Rigid Insulation : 1 - N e /‘f
S SRR SEEREALEl |- 5 B / . ) . .
‘7‘ ‘ ‘ ‘7‘ ‘ ‘ ‘7 i 4 4 | 1" Dia. Radiant Flooring 12" 0.C., typ.
HH HH HH y y y / 11" Reinforced Concrete Slab
‘7””7””7 i coniobeif %" Dia. Rebar 3" 0.C., typ.
HH HH—HH = ety / & 4" Reinforced Mesh
EEE 2h "
— R B 4 = 4 = - o o B, BTN ot K yh o . o o ~ o
SRR SR B S R R G
‘ HH HH t o = SR VTN PN RS O PN @ NI
4 4 N st & b & bl & b A o o
—_— . 4“- 4 » N N N N
=== i =
| — — ] 4 4 .
‘7‘ ‘ ‘ ‘7‘ ‘ ‘ ‘7 : > L—~2 Rigid Insulation
— — T L] 8" Gravel .
=IENEl - i -'
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! ‘- : —Wood-Concrete Composite:
B. Second & Third Floor | Floor & Ceiling Connections 4" Reinforced Concrete

1" Rigid Insulation
5 Ply CLT Panels (6 7&" Thick)

8
1" Angled :<< Steel Knife Plate, typ. — 1" Dia. Radiant Flooring
Wooden Mullion —= olq [o ol o~ 12" 0.C., typ.

T - Bolts, typ.
ol g o] @ |o] @ | — St | C it
| —  Steel Connector Coenenec(t)(:]*gog ¢
2' Wooden Mullion — _ y ' | | _
5 7T 4 ’D 4 3 4 'D ’::1;7. _5" 4 '6 4'9 4 3 4 3 .4‘_.;
5" x 4" L—Cllp _ 1? TR AM"E{ T M?!{ T . § e EEEEECE T T e T
w/ 1" Dia. Bolts : - B R
2" Steel Frame = — = Cia
| | © O
| |
| |
| |
| |
2" & 4" Wide x od|l | || L
8" Tall L-Clip S ! ; :
w/ %" Dia. Bolts | —— —— e
| | Se—_ E— =1 ' =
i 1] 1 1] | : é $ E*r— % E % w E %
1'-10%." x 1'-10% _ | = T H = = - L = -
Glulam Beam — 4 1 — — & =
| |
| | -
| ) —Wooden Ceiling Slats (Hollow):
_ b . | w/ 2" Dia. Dowel, 6" O.C.

Glass Curtain Wall: | | Attached to 1%" Steel Rack

1 M. e e — e — — —— —— — — — — — — .

/s Triple Pane Glass w/ Cable Connection

72 Air Gap x2 —

Silicone Sealant _—— 14%." x 22" 15 Ply

Glulam Column

[ | [ | |
|

[

[

0" 4 g 12" 20"
Scale:11/2" =71




A. Roof Connections

Copper Drip Edge/Flashing

2" Rigid Insulation

3" Uncut Copper Panel (Wavy)

8" Wide x 6" Tall U-Clip
w/ 1" Dia. Bolts

3" Steel Frame

FUTURE EXPLORATION:

3" Cut Copper Panel (Wavy) -

2" & 4" Wide x 8" Tall L-Clip
w/ %" Dia. Bolts

Knife Plate Exposed (1" Tolerance)

Bolts, typ.
Steel Knife Plate, typ.

Glass Curtain Wall:
Ys Triple Pane Glass
72 Air Gap x2
Silicone Sealant

Blocking, typ.

r0.0é" Roofing Membrane

4-5" Cork Insulation
—7 Ply CLT Roof (934")

1

O

1'-10%" x 1'-10%%" Glulam Beam

147" x 222" 15 Ply Glulam Column

Scale:11/2" =71



Vernal Equinox 12pm - March 212022 MODEL

GEOGRAPHIC LOCATION

Latitude: 42.644724

SYSTEM | Enclosure & Solar Analysis

Longitude: -71.305329
Timezone: GMT-05:00
DATE AND TIME v
Date:

.

. Time:

SOLAR INFORMATION >

Azi] Al: -177.33° | 47.57°

The slanted roofs are there to help

with the drainage of rainwater. W

Within the roof there is a layer of
thin copper, a layer of insulation
and, and a thinner layer of roofing
membrane. The slanting relates to
the site context: the Concord River
& the Concord River Greenway
Park.

Latitude

Date:

Time:
Azi/Alt:

Daylight:

COPPER PANELS:

There Future exploration:
Apertures will be added to allow

Latitude:

Rise / Set:

GEOGRAPHIC LOCATION

Longitude: -71.305329

Timezone:

DATE AND TIME

21 Jun 2022
12:00

SOLAR INFORMATION

-171.03° 1 70.61°

TWILIGHT TIMES

GEOGRAPHIC LOCATION

42.644724°

for natural light and views to the e
outside. Co———

Copper = Earth, ground, the park

nearby, and the bricks of Lowell; =8 =
Oxidized Copper= greenish blue, e

relates to Concord river

Latitude:

= SOLAR INFORMATION >

GEOGRAPHIC LOCATION

42.644724°

CURTAIN WALLS: - =
Used throughout the entire

building for natural lighting,
ventilation, and views out into the ]
context. Using curtain walls 1
became a way to accentuate the

structural systems

(mullions, columns, and the floor). //\ : /\

-175.76°/23.84° |
07:12/16:14

09:02 Hrs |

>

04:08/19:27



SYSTEM | Passive & Active Design Strategies

Future Exploration: Cutting
apertures out of the copper

panel will allow for more Electric nghtlng

natural light and views to | )
th tside. .
= o -LED Strips
In between slats

=

HVAC (VAV System, variable
air volume) brings in heating
o and cooling throughout the
- By ‘ \ building through zones

Uses Electrochromic
Glazing - designed to
address shading,
minimize heating and
cooling loads, and
helps add to the
shading devices
(angled mullions) on

| imEn
the exterior. 7 '——;%LLL\ §

§

E

e "——»_-ﬁ,,f - ——
r;?‘lf’l [l.[lr jaal

K

Radiant Flooring (on each floor)
keeps larger zones warm during
colder seasons without fully
relying on the VAV system

Window openings
will be added to the
top and bottom of
the curtain wall to
allow for passive
ventilation



A

7l !




SITE VISIT

Site Analysis

With the site located off the Concord River, in close proximity to
the Concord River Greenway Park, and marks the end of the
Concord River Greenway, it was important that our form connects
and directly interacts with its context. The river marks Lowell's
industrial past, while the park and greenway mark new
beginnings and relationships to nature- a noticeable contrast to
Lowell’s past.

The ground floor and exterior spaces must activate this
relationship to the existing green fabric. It must respond to the
local level, through bringing people in, and marking comfortable
places to spend outdoors while creating something new.

Upper layers must respond to the overall urban scale- we
analyzed the Concord River and the Greenway Park as two
seperate cultural nodes that defined Lowell and the site. How
could our form start to interact and connect to its context? Visual
relationships to these spaces as well as being physically
connected became equally important as we moved into the next
design phase.

KEY:
Parks/Outdoor Spaces

A. Concord River
Greenway Park

B. Lower Locks Plazas

C. Eastern Canal Park TEEF

D. Kerouac Park

E. Lowell Memorial
Auditorium
Greenspace

Overall Land Uses
Plaza & Multipurpose

Park & Green Space

[ concord River/ Canal

e - - Concord River Greenway



DESIGN CHARETTE | Site Connections & First Forms

BEGINNING CONCEPT:

With the site located off the Concord River and in
close proximity to the Concord River Greenway
Park, our form begins to connect and interact
with its context.

One main volume on the ground floor acts as the
main public space- connecting the Lowell
community through the act of creating.

The two main upper forms pivot on this main
volume pointing towards the park and river as
important cultural nodes.

Access & circulation will start to break apart
the ground floor as more iterations are created.




PRECEDENT STUDY | UMass Amherst Design Center by Leers

Weinzapfel Associates

Quick Facts About the Precedent:

CLIENT: University of Massachusetts (Umass)

LOCATION: Amherst, Massachusetts [551 N. Pleasant St. in Am-
herst, MA 01003]

SIZE: 87,500 square feet / four stories

TOTAL COST: $52 million

CONSTRUCTION COST: $36 million

STARTED: August 2015 COMPLETED: January 2017
CONSTRUCTION TYPE: |V (Heavy Timber) 10% steel

Copper Anodized
Aluminum Wrapper

Steel Truss

Composite Glulam -
Steel Zipper Truss

Cross-Laminated
Timber Roof Deck

Typical Timber-Concrete Composite Floor Assembly

Glued-Laminated
- Timber Post & Beam

Why We Chose This Precedent: Concrete topping slab

L. . L. with reinforcing Rigid insulation J | Structure
The angle & pointing towards specific moments in its context, _l\ —
glass & views on extrusions, connection between ground and B e
above & a SOlUtion to Spanning over 80 feet (trUSS SyStem)' ||||_||||||||i|]||]|?:|)||]||||||||[||}||]||]|||||]|E\||||| ||C|E|)|]||}||]||]||||||||[||]||]E|]||]|||(R]||]||[||]||]|| i
R . 2 | I |
"\ ’ Shearvial Cores
I N | | | | |
What Was Carried Over to Our Project: \\I }\ | | | | | Concrete Foundations

The UMass Amherst Design Center utilizes a hybrid of concrete, Vi % ;

-Ply CLT Steel composite
wood, and steel as its structure: incredibly strong, can span _ connectors
longer distances, with less columns and more open space.
Structure is exposed for educational purposes.

Leers Weinzapfel Associates

GLULAM COLUMN (14-1/4" x 22-1/2")

CONCRETE:
Floors & Base Structure: Wood-Concrete Composite; Reinforced
Foundation Slab; Spread Footings

GLULAM DIAGONAL BRACE

WO0OD:
Cross Laminated Timber & Glulam-Glued Laminated Timber:
Glulam Beams & Columns; Curtain Wall System (Mullions)

BOLT 4" DIA & PIN
HEEL CONNECTION PLATES

_— STEEL PLATE

What is the Difference Between CLT & Glulam?
STEEL.:

Any Cantilevering Edge; Hardware/Connections CLT is used for surfaces such as walls, floors, and floor separation.

Glulam is primarily used for the loadbearing frame in a building

Cross Laminated  Glued Laminated such as rafters, beams, or columns.
Timber (CLT) Timber (Glulam)




STRUCTURE | CONCRETE
CHOSEN TO USE IN OUR: =

. e Loncrels alils-os-arade s 'i'-='!--.l-|'~: Ay by Lhe earka
- Floors, (Wood-Concrete Composite) N LT '."'.'1
- Reinforced Foundation Slab w/ Spread Footings. | = ,,;h'-;’_x_ stary strectares m cimates where Yethe r a gnovad frasd
REASONING: T e o
As a Plate Structure: Plate structures are rigid, planar, usually l | i F i o .
monolithic structures that disperse applied loads in a multidi- | ‘ M B el 2 ke i
rectional pattern, with the loads generally following the ||| ! Moisture Barrier
shortest and stiffest routes to the supports. A common example ' ik
of a plate structure is a reinforced concrete slab. It acts as a Lk '

flat, deep beam that transfers lateral loads to the footings then =
to the ground. With a timber and steel combo, concrete is able 1*_ ok ol kst i ki cver an s
to fill in the gaps to create a strong continuous plane/ connec- i’i : ‘l | s Sl T T

. . |
tion from column/post to foundation. Sl
SITECAST CONCRETE | E | Tt e
TWO-WAY FLAT PLATE = E Foa “o vl
- .n e :.. - -":;:-.:Ii.- ! f - [ -r = :"':'\-
15 T '-‘r’ - | & T | ] ' . - Tt ) p (X
381 mm e ST .
32::7 S I S e LS
1
g 813 mm v 'Cemrrts 14 ™ bl
“ L | il i
127 " / | 8 P
_'% 305 mm % 660 mm £ i e | iealtm T
Ly b Tl . T 1wtea
‘8 E i3 ._-: | g i d A Iha Dl II i
5 : g 40" TR Pl BT i ik
9, & 508 mm 2 il L P = iy 2
& " | —E e 1 i
229 = ik
min E 16”7
oy 406 mm ) i ik il i
6* 12* ok T howrs et
152 mm 305 mm NE
L. ] # IRSTIL T Ty i
- | !
3" ; I .: 1
76 mm jo* 20" 30 o 50"
30m 6! m 81 m 122 m 152 m
Span il | brpery o 1. |
; i ¢ rjaid i ity Lot comk i 1t J
b e el L et | ca's fatreelndl
COLUMN SIZES FOR FLAT PLATE CONSTRUCTION PR T |
LR : ' 5L
The shallow depth of the junction between the slab and the column in flat plate , ak . . e g
construction restricts the minimum column size in this system. The right-hand ’f:.jf : ol '
scale on the chart above provides minimum square column sizes for various slab [ - = rrr sl tragenbnis b
thicknesses. The required minimum column sizes for this system also depend on e T TR sedusbed sl o ol sepri cseul e
the applied loads on the structure. For light loads, reduce the indicated column r..ﬁ:'.-"’“-i*“_‘.- S g e b oo 'I" '
a FNw " e, e T o I [ =) LE 7 L x I

size by 2 in. (50 mm). For heavy loads, increase the column size by 2 to 4 in. (50
to 100 mm).



STRUCTURE RESEARCH | WOOD —

TOPPING SLAB \.\ ‘r BEYOND

CHOSEN TO USE IN OUR JQELNE@&EET\\. Pl COMPOSITE SHEAR
. . REINFORCEMENT, {

- Glulam Beams and Columns (Glued-Laminated Timber)
- Truss Design b /, =S !\\ S
- Curtain Wall System —— i i i N '

CLT FLOOR PLANK ; . SELF TAPPING CSK
R E AS 0 N | N G: : \\ STRUCTURAL SCREW
In general, working with wood saves energy, cuts build/ bl "\ gourosTE e

1
4

installation time, is naturally resistant to heat, helps the
environment by trapping CO2 with little waste. Wooden trusses
have built- in openings that could provide space for exposed HVAC
& other mech. systems; they can span a much larger distance than
standard beams giving us the ability to design open spaces for
more collaboration between spaces; wood as a denser material,
acts as an insulator while steel does not; incredibly versitile in
terms of shape as well as aesthetics; and is sound absorbant-
important for the acoustics in a loud environment (workshops,
public spaces, etc.).

~ X_SI's addition to the Serlachius Museum Gosta (Facade)

Depth

GLUE-LAMINATED WOOD BEAMS
WOQOD BEAMS
48* I s = —
1218 mm &
[ T
—— e
w Jl 6" {
38 S 445 mm s —— e,
914 mm 2
e | s c—— |
I
= s, nem————a
E
O 12
24 = 260 g e —
610 mm
i — ]
e
bvﬂ
12" : —
¢ 40 mm
305 mm o
.
0 0
0 & 16 24" 32
0 20° 40’ 60° 80’ X k- v.d
61 m 122 m 183 m 244 m 24m 48m ) 7.3m 98m
Span Span

* Oregon State University College of Forestry
(OSU Forest Science Complex)



STRUCTURE RESEARCH | STEEL

CHOSEN TO USE IN OUR:
- Used With Any Major Cantilevering Edge
- Used as Hardware, Pieces that Connect Columns, Concrete, and Beams

- Used inside of Glulam Beams & Columns

REASONING:
Steel can be used as a strong cantilever. Using steel as hardware &

connector pieces meant for high strength as it is great in tension and
compression as is wood (with the grain).

iy

STEEL BEAMS AND | | ' STRUCTURAL HOLLOW STEEL
GIRDERS COLUMNS—TALL | ||
80 e ’ | 1 S O {1 [ 1| | | O 51 |
274 m | s [ TTTT ' ]
‘ HSS12
70 | [300mm [

Depth of beam or girder
Unbraced height of column

< House In Sevres-
Colboc Franzen & Associes

1
P
10,000 f#
oy
950 m

Total tribufary area

< Umass Design Building - Construction Steel Arm




STRUCTURE RESEARCH | HYBRID: CONCRETE, WOOD, STEEL

CHOSEN TO USE IN OUR: 847 WASS TIMEER FLOORS

- Wood-Concrete Composite Flooring sty
- Glulam/Steel Columns & Beams S
- Some Sort of Truss (like the Zipper Truss)

REASONING:
Incredibly strong, and can span longer distances, less columns
& more open spacel

Ezprasesintiee Span Banges

Timher

Fabric
i Shear Connector
& Parkima [ S Glulam

dms
v

N P
z i

Jpa Wy Spanting
Stag|

L |

]

L]

i

'

|

"

f.'-""' a-""f-l
..-_:-""-J

- ..

e Lk T

Faiforsd Canmane
|
|
o

Fwa-Wae Socneing Systame

(9 BT 1 BTEER FRsimE FTAGE B - GAT FLUSH LMD BTANGEL 1 GEHGHETE TETF R

- o Tlesy Banlan Joehnsen f S0 @

Elasy Tareainme ang b covvgoelio



PROTOTYPE- DIGITAL MODEL | Overview Axons




SYSTEM | Structure

ROOF :
COLUMNS: \ 7 Ply CLT Roof (9 1/2"), 4-5:
15 Ply Glulam __ Cork Insulation, 0.06

Columns 14 1/4” x 22 Roofing Membrane. Then
1/2" the edge is composed of

typical blocking a 2”
insulation, and a copper

BEAMS: drip edge/flashing.

Glulam Beam

1'-10 1/2" x 1'-10 1/2"
FLOORS:

4" Wood-concrete
composite flooring,
1" Rigid insulation,

5 Ply CLT Panels (6
1/2” Thick)

STEEL CONNECTORS:
They connect the
columns to the floor
slabs.

FROST WALL AND FOOTINGS:
Frost wall is 4 tall to the first

floor then extends past the floor il GROUND F.LOOR'i
another 5 feet to the ground 11" Reinforced Concrete Slab with 1/

level. Dia. Rebar and 4” Reinforced Mesh

Footings are one foot into the
ground.




Vernal Equinox 12pm - March 212022 MODEL

GEOGRAPHIC LOCATION

Latitude: 42.644724

SYSTEM | Enclosure & Solar Analysis

Longitude: -71.305329°
Timezone: GMT-05:00
DATE AND TIME v
Date:

.

. Time:

SOLAR INFORMATION >

Azi] Alt: -177.33°/ 47.57°

The slanted roofs are there to help

with the drainage of rainwater. N

Within the roof there is a layer of
thin copper, a layer of insulation
and, and a thinner layer of roofing
membrane. The slanting relates to
the site context: the Concord River
& the Concord River Greenway
Park.

Latitude
Timezone:
DATE ANI
Date:
Time:
Azi/Alt:

Rise / Set:

Daylight:

COPPER PANELS:

There Future exploration:
Apertures will be added to allow
for natural light and views to the
outside.
Copper = Earth, ground, the park

GEOGRAPHIC

Latitude:

~ DATEAND TIM
Date:

 Time

nearby, and the bricks of Lowell, -~ “’?i;!::

relates to Concord river

GEOGRAPHIC LOCATION

Longitude: -71.305329

D TIME

21 Jun 2022

12:00
SOLAR INFORMATION
-171.03°/70.61°

; 04:08/19:27

TWILIGHT TIMES

LOCATION
42.644724°
-71.305329°
GMT-05:00

E v
23 Sep 2022

12:00

o SOLAR INFORMATION >

GEOGRAPHIC LOCATION

CURTAIN WALLS: — e
Used throughout the entire

building for natural lighting,
ventilation, and views out into the ]
context. Using curtain walls 1
became a way to accentuate the

structural systems

(mullions, columns, and the floor). //\ X \ \ 3

-175.76°/23.84° |
07:12/16:14

09:02 Hrs |



PHASE 4B START | Final Form

KEY:
Parks/Outdoor Spaces

Site Plan | Physical Site Connections & Important Outdoor Spaces

: 7
} . B ~.\x‘2’(

A. Concord River
Greenway Park

B. quer Locks Plazas

/‘_

OCIRERE
RIS
S

SR
D

< — | — C. Eastern Canal Park

Davidson

D. Kerouac Park

_—— DavidsonSt

E. Lowell Memorial
Auditorium
Greenspace

Overall Land Uses
Plaza & Multipurpose

Park & Green Space

B concord River/ Canal

e - /7 r\ P, N R 3 » e --» Concord River Greenway
~_ sitE @I SITE CONNECTIONS M

0 50" 100 200
Scale: 1" = 150"



PHASE 4B | Final Form
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PROGRAMMATIC GOALS

TO CHANGE WITH THE TIMES | WORKING TOWARDS A SUSTAINBLE FUTURE

In Relation to the
Macro Context
The Location/Site:

In Relation to the
Meso Context

! The Building:

In Relation to the
Micro Context
The Users:

To relate back to Lowell's industrial roots with an advancement/
Improvement in sustainable technologies and practices due to
current sustainable conditions and concerns.

To support sustainable, low waste creative practices such as woodworking;
ceramics; 3D printing; gardening, rainwater management, compositing;
paper making; photography, portfolio creating; and culinary/scrappy cooking
courses. Each set of programming becomes interconnected and supported
through the act of reusing, reducing/minimizing, and recycling.

To educate the people of Lowell, and the surrounding communities,
of sustainable, low waste living practices within their day-to-day

lives and through the action of producing, exhibiting, and learning
from others.



PROGRAMMATIC RELATIONSHIPS

INTERCONNECTIONS BETWEEN PROGRAM: Reusing, Reducing/Minimizing, and Recycling

“WASTE" RELATIONSHIPS

WOOdWOFklng “ e S @4,»93 @V( !\0 “_n\j/ﬁt SR ey QW\B\ N
! Furniture/Carving: | '\J\)u’»\“. A \rgb \\QUAK -l \“QéK&U’\ l '\(Q\}\,\

ex. planters, bowls | : . o / F‘I\Q\f@\;\\ \
benches, chairs,
ressers, tables ' : / V\(ﬁ\i\.\\ ‘
d t? - = 36 gﬂ“ﬂ# U2 ] ‘\(3(\3( \& \R_i-“)
‘, éfwy
Papermaklng :

Photography Prints & Book Making:
portfolio, exhibitions, learning,
sketching projects/ideas

> Rainwater Culinary
Management Low Waste & Scrappy

Cooking

Budget Meal
Photography Prints & Book Making: LR

portfolio, exhibitions, learning,

/ sketching projects/ideas T

Ceramics Gardening

Kiln, Finishing/ Vegetables & Herbs

Glazing Pottery




PLANS | Ground Floor

Ground Floor

Greepiway Walkway

Circulation Cores

/\/ Public

7/ ! private

ccess

/\/ Walking Acces

Program

1. Entrance/Reception Area - 337.02 sq ft
2. Gender Neutral Bathrooms - 120 sq ft Each
3. Locker Rooms -

a. 212.87 sq ft
b. 205 sq ft

4, Finishing Space - 269.70 sq ft
5. Wood Working Workshop - 3510.56 sq ft
6. Cafe/Gallery Space - 3258.42 sq ft

a. Passenger Elevator
b. Freight Elevator
c. Mechanical



PLANS | Second Floor

2nd Floor

ain Circulation Cores

7. Ceramic 3D Printin
8. Pin Up space - 487.18 sq ft
9. Exhibition Space/Gardening and
water management classes
- 1853.38 sq ft
10. Photography Room - 488.96 sq ft
11. 3D Printing - 480.13 sq ft
12. Cooking Classes - 2211.62 sq ft
13. Green Roof - 2659.86 sq ft
14. Cooking Exhibition/Classroom
- 1898.69 sq ft

a. Passenger Elevator
b. Freight Elevator —
d. Water Management



PLANS | Third Floor Seton cut 2

3rd Floor

lation Co

Program

15. Admin - 616.67 sq ft
15a. Admin-Conferance - 480.13 sq ft
16. Computer/Programing Lab

- 511.43 sq ft
17. Library and Multipurpose room

- 2556.04 sq ft
18. Pottery and Clay Room

- 2709.39 sq ft
19. Kiln

a. Passenger Elevator
b. Freight Elevator



PERSPECTIVE VIEWS OF SPACES

A. Exterior Covered Walk

\
‘\.“ &

5“ ‘

B2. Mixed Use OQutdoor Space: Eating, Collaboration, Gallery, Learning Space




PERSPECTIVE VIEWS OF SPACES CONT.

C2. Green Roof (Rainwater Management & Gardening Classes)

I

AR T

=




ELEVATIONS | Connection to Site Through Materials

Panel Materials | Refer to Elevations

Oxidized Wavey Copper Panel =
Connection to Concord River

- Horizontal Directionality
- Resembles Water : Greenish Blue &
Mosaic Reflections

Corrugated Corten Steel Panel =
Connection to Concord River
Greenway Park & the Greenway

- Vertical Directionality

- Resembles Ground, Bark, Trees and
Red Brick of Lowell :
Brownish Red Tones




SECTIONS | Vertical Connections (Program)

Il
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2 S —
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Scale: 3/32" =1



SECTIONS | Vertical Connections (Program) & Detail Connections

I

20' 30

10

5

Scale: 3/32" =1
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SYSTEMS | Intro to Systems, a Deeper Analysis

EXPLODED AXON
1. Footing and Frost wall SYSTEM STRUCTU R E

2.Structure and Circulation

- Floor Plates BEAMS:

- Beams Glulam Beam

- Columns COLUMNS: 1-101/2"x =10 1/2"
- All clips and Connectors 15 Ply Glulam

- Window Sills Columns 14 1/4" x 22

- Stairs /2"
- Elevator | '
3.Curtain Wall ‘ »
- Glass w - | ’ l
- Mullions ~_ - - ’ ; TRUSS:
- Curtain Wall = ’ \ 5 ply Glulam

4, Copper Panels 141/4"x 221/2"
5. Corten Steel Panels
6.Roof
- Roof Siding
- Wood Roof
- Insulation

- Roof Membrane

FhOORS

4" Wood-concrete
composite flooring,
Rigid insulation,

5 Ply CLT Panels (6
1/2” Thick)

STEEL CONNECTORS:
They connect the
beams to the floor
slabs.

FROST WALL AND FOOTINGS:
Frost wall is 4 tall to the first
floor then extends past the floor
another 5 feet to the ground
level.

Footings are one foot into the
ground.

GROUND FLOOR:
11" Reinforced Concrete Slab with 1/2”
Dia. Rebar and 4" Reinforced Mesh

Composie Drawing: Eevsion ln, s Secton Dt

B2. Roof Deck Connections

5 e e e e 12 &)

o 1
= u
H
'
! £ Knee Brace w/ Knife Plates & 1" Dia. Bolts P-10% x 1104 Gllam Beam =

Refer to Boards!*



SYSTEM: ENCLOSURE

The Metal Panels are pulled off of
the curtain walls so you can see
that there is full glass curtain walls
behind. The cutouts in the Panels
are in line with the columns as well.

Vernal Equinox 12pm - March 21 2022 MODEL 5:00pm

N

SLANTED ROOF:

The slanted roofs are there to help with the drainage of rainwater.
Within the roof there is a layer of thin copper, a layer of insulation
and, a thinner layer of roofing membrane. The slanting relates to
the site context: the Concord River & the Concord River Greenway
Park.

METAL PANELS:

Apertures added to allow for natural light and views to the out-
side.

Corten Steel = Earth, ground, the park nearby, and the bricks of
Lowell; Oxidized Copper= greenish blue, relates to Concord river

CURTAIN WALLS:

Used throughout the entire building for natural lighting, ventila-
tion, and views out into the context. Using curtain walls became a
way to accentuate the structural systems

(Mullions, columns, and the floor).

Winter Solstice 1ipm - December 21 2022 MODE




SYSTEM: PASSIVE AND ACTIVE Solar Panels -

Solar panels are along
most of the roof to bring

- energy and power through Windows - Cutting apertures
=y the building. out of the copper panel will
-l ’ allow for more natural light

— | and views to the outside.

HVAC (VAV System, vari-
able air volume) brings .
in heating and cooling e A ' . © o I——
throughout the building " N AR R [aanan.; A@é&@@ﬂn?kauluuuuum-- e £

through zones

Radiant Flooring (on
each floor) keeps
larger zones warm
during colder seasons
without fully relying on

the VAV system e

- Window op‘:ﬁings will be
added to the top and bottom
of the curtain wall to allow

for passive ventilation



SECTION PERSPECTIVE | Collaboration of Systems, a Part of a Larger Whole

Moments'| Passive & Active Energy Strategies

Solar Panels

HVAC (VAV System: Variable
Air Volume) ringi]s Heating
& Cooling Throughout the
Building Through

Large, Angled, Wooden

Mullions Act as Shading B : ; Designated Zones
Devices on All Facades. | |
'|
- _ / LED Strip Lighting
\ \ , ‘ in Between Wooden Slats
g i < (Acoustics & Biophilia)
Rainwater Harvesting i ‘ | LED Lights that Highlight
& Herb/Vegetable Gardens 12. | 14. Structural System & Metal Panels
(Ambient Glow)
= Bliae L1 : :
= . 7 77700 PR 3 3 X = ) — 7
Operable Windows / S : g1 - ,
for Passive Ventilation | ‘ > \_///
I i i ~—
6. » p— :
.y 8 & <!
" t 4 9 ook !
[’ c5 3 5 \ | [xaB ; | ‘ D
i y ' : - }
; ; ==\ |
— o Ory d Dd



THANK YOU!

ALYSSA & OLIVIA

RUN ON DUNKIN®
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