
A R C H I T E C T U R E  P O R T F O L I O  

F R O M  E N G I N E E R  T O  A R C H I T E C T  
J A R R E L L  D .  J O H N S O N  



A R C H I T E C T U R E  P O R T F O L I O  

T A B L E  O F  C O N T E N T S  
J A R R E L L  D .  J O H N S O N  

T A B L E  O F  C O N T E N T S  

4  A PUBLIC DISPLAY FOR ART 

7  MINIATURE STERL ING ENGINE 

9  A SPACE FOR READING 

ENGINEERING & ARCHITECTURE DESIGN PROJECTS 

12  ASH STREET GUEST HOUSE 

15  THE PEDESTRIAN BRIDGE 

17  ICA VIS IT ING ARTIST RES IDENCE 

24  THE DUMP TRUCK 

36  ROLLER COASTER DESIGNS 

40  PHOTOGRAPHY & HAND RENDERINGS 

43  WEB DESIGN & EVENT FL IERS 

MISCELLANEOUS 

26  POINT GUARD 

29  CONCORD RIVER CABIN 



A R C H I T E C T U R E  P O R T F O L I O  
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A  P U B L I C  D I S P L A Y  F O R  A R T  

Goal: To provide an interactive space that displays an 
art piece of our choice in the designated site. 
 
Site: Kresge Oval, Massachusetts Institute of Technology 
campus. The specific location was determined by 
drawing a number and locating the region on a plot of 
the landscape. 
 
Process: To select the art piece, I chose a poem that 
was transcribed on a thank you card. The card and 
poem served as the inspiration for the design. Each line 
of the poem was determined to be engraved into 
each wall of the space, resulting in tiered walls from 
front to back. Materials were chosen to mimic 
surrounding features.  



A  P U B L I C  D I S P L A Y  F O R  A R T  

Rough sketch drawings that display the interactive space within the 
designated site. One drawing shows the back view of the space 
(ABOVE) and the other shows the front view of the space (RIGHT). 

TASK: To make rough sketches of the design and integrate it into the 
environment. Using Photoshop and Illustrator, construct realistic 
photographs of the space and environment  (on following page) 



A  P U B L I C  D I S P L A Y  F O R  A R T  



M I N I A T U R E  S T E R L I N G  E N G I N E  

Goal: To construct a miniature sterling engine as an 
introduction to engineering and learn the operations of G-
Code, SolidWorks, AutoCAD, and MasterCAM to water-cut 
and mill customized pieces for the engine. 
 
Process: Construct the miniature sterling engine to prove 
the theories of thermal engineering. Design a custom 
flywheel and bearing plate to supplement the engine with 
the secondary goal of reducing weight of the flywheel and 
plates. Machine the parts and re-construct the engine. 



M I N I A T U R E  S T E R L I N G  E N G I N E  



A  S P A C E  F O R  R E A D I N G  

Goal: To provide a reading space for any visitor that is 
uninterrupted by an integrated passage from the 
upper terrain to the lower terrain. A model is to be built 
at 1in. = 1ft. using three media: painted wood, natural 
wood, and concrete. 
 
Site: A clear, open space with only one obtrusion: a 4ft. 
continuous drop in the terrain.  
 
Process: Being a group project, the greatest challenge 
was seamless integration of the style of four individuals. 
By using the ideas and concepts of four designers, 
experimental designs were used heavily to understand 
the dos and don’ts of design practice. To begin, the 
walkways were carved into the terrain to blend the 
levels. Coverage was added for protection from 
weather and optimum lighting. The support structure 
was then produced to mirror over the entry and the 
exit regions.  



A  S P A C E  F O R  R E A D I N G  



A  S P A C E  F O R  R E A D I N G  

P R O J E C T  T E A M M A T E S :  
 

R E N E  C H E N  
R A N D A L  P O P E  
E U N M E E  Y A N G  



A S H  S T R E E T  G U E S T  H O U S E  

Goal: To provide a guest house with space allocated 
for sleeping and working under the constraint of a 
200ft2 building footprint and a height restriction of 16ft. 
The building must be placed in the provided courtyard 
of another residence. Emphasis placed on AutoCAD 
and Adobe Illustrator and Photoshop for imagery. 
 
Site: Ash Street Residence, Harvard Square, 
Cambridge, Massachusetts 
 
Process: Isolate living quarters from working quarters 
with the intention of providing fully functional square 
spaces in order to maximize the space. While 
developing the space, integrate the building with the 
environment surrounding the Ash Street Residence.  



A S H  S T R E E T  G U E S T  H O U S E  

E L E V A T I O N  S E C T I O N  



A S H  S T R E E T  G U E S T  H O U S E  



T H E  P E D E S T R I A N  B R I D G E  

Goal: To develop a bridge for pedestrians that crosses 
two-lane streets separated by a grass median. 
Restrictions include handicap accessible, walking 
platform height, and requiring access to the grass 
median. Teams were also established between 
architect and engineer to process a structural analysis 
of the bridge. Emphasis placed on modeling. 
 
Site: Memorial Drive, Cambridge, Massachusetts 
 
Process: Determine a flow chart of the bridge and 
sculpt the bridge out of the proposed layout. The use 
of arches stem from the most structurally sound support 
in addition to overall appeal of the flowing nature of 
the environment. The unique use of arches provided a 
challenge to our team, which was overcome by a 
double arch system located under the platform. 



T H E  P E D E S T R I A N  B R I D G E  



I C A  V I S I T I N G  A R T I S T  R E S I D E N C E  

Goal: To develop a multifunctional space for a resident 
visiting artist for the Institute of Contemporary Art. 
Restrictions include space requirements for exhibit, 
studio, living and storage space. 
 
Site: Old restaurant site located in South End, Boston, 
Massachusetts near the ICA  
 
Process: The goal of this project was to develop a 
building whose space don't make the structure, rather 
that the structure created the space. The secondary 
design technique was to provide walls that are an 
extension of the previous wall and a start for the next. 
After several sketch models, the shape took form and 
the building design “fell” into place.  



I C A  V I S I T I N G  A R T I S T  R E S I D E N C E  

The original sketch model (RIGHT) tested the theo-
ry that walls can give the character of a building 
and develop the space within. The second sketch 
model (ABOVE) was produced on a larger scale 
and with more defined design goals. 



I C A  V I S I T I N G  A R T I S T  R E S I D E N C E  

 F I R S T  F L O O R  
  1 .  E X H I B I T  S P A C E  
  2 .  S T O R A G E  C L O S E T  

 S E C O N D  F L O O R  
  3 .  B A T H R O O M  
  4 .  S T U D I O  S P A C E  
  5 .  E L E V A T O R  

 T H I R D  F L O O R  
  6 .  B E D R O O M  
  7 .  K I T C H E N  
  8 .  L I V I N G  S P A C E  



I C A  V I S I T I N G  A R T I S T  R E S I D E N C E  

 S E C T I O N  A - A  
  1 .  F I R S T  F L O O R  

 S E C T I O N  B - B  
  2 .  S E C O N D  F L O O R  
  3 .  T H I R D  F L O O R  



I C A  V I S I T I N G  A R T I S T  R E S I D E N C E  



I C A  V I S I T I N G  A R T I S T  R E S I D E N C E  



I C A  V I S I T I N G  A R T I S T  R E S I D E N C E  

To give an impression of how the building will fit into the current 
environment, a photomontage was developed for the viewer to see a 
depiction of the proposed building’s interaction with the site. Tools used 
were Google SketchUp and Adobe Photoshop. 



T H E  D U M P  T R U C K  

Goal:  To work with a team of seven students for a 
senior design project that is required to fit the theme of 
“home environment” with a more specific category of 
“active play.” The product chosen was a dump truck, 
similar to power cars, that implemented child 
operation and a “my size” car. 
 
Process: The team worked heavily to design a 
prototype and build a alpha and a beta model within 
a two week time constraint. My specific duties were to 
determine the likability of such a product with 3rd-5th 
graders and what truck style was most appealing. 



T H E  D U M P  T R U C K  

LEFT: To develop the design of the dump truck, prototypes were drafted 
using Adobe Photoshop and Illustrator and 3rd-5th graders at local 
schools were surveyed on questions of what “look” they liked most. Two 
prototypes (top left) were selected as the top choices and used to de-
termine the final design.  
 
ABOVE: To test the driving capabilities and functionality of the car a rap-
id prototype was built and a 9yr old child tested the apparatus in the 
parking lot next to the laboratory. 



P O I N T  G U A R D  

Goal:  To work with a team of sixteen students for a final senior design 
project that is required to fit the theme of “home environment” with a 
more specific category of “active play.” The product chosen was a 
basketball return device that can be used with any standard basketball 
hoop purchased at a local hardware or sports store. 
 
Process: My specific duties were design based. The primary responsibility 
was to determine the marketability of the product and to develop the 
product logo. Several versions were produced to determine likability, 
followed by targeted production to be placed both on the product and 
on advertisement materials. 



P O I N T  G U A R D  



P O I N T  G U A R D  

RIGHT: The result of the final product including the logo design for the 
product, the wood finished top and bottom panels, and the painted 
steel casting. The logo was applied by laser cutting adhesive material 
based on an AutoCAD drawing export from Adobe Illustrator. 
 
BELOW: The original design of the logo for the Point Guard product 
design showing the connectivity between the “I” and “A” via a child 
shooting a basketball. The logo was produced using Adobe Illustrator.  



C O N C O R D  R I V E R  C A B I N  

Goal: To develop a cabin located just off the Concord 
River to serve as a summer getaway for a writer and/or 
artist for no more than a two week period. Restrictions 
were placed on the placement and size of the cabin. 
 
Site: Concord River Basin, Concord, Connecticut 
 
Process: The cabin was developed by determining the 
necessary spaces for a two week getaway. Spaces 
were allocated to maximize size while also allowing 
spaces to provide a unique feeling between 
themselves. Care was taken to detour from the 
standard straight-line boxes, while still utilizing the 
square as the space with the maximum area. 



C O N C O R D  R I V E R  C A B I N  

LEFT: A site plan was developed to show the cabin and its 
design within the site provided along the Concord River.  
 
ABOVE: The floor plan shows the regions within the two 
isolated spaces that showcase the separation between 
the work and living quarters within the small cabin.  
 
Emphasis with these pieces was placed on the ability to 
migrate between Adobe Photoshop and AutoCAD 



C O N C O R D  R I V E R  C A B I N  



C O N C O R D  R I V E R  C A B I N  

RIGHT: A 3D print section of the building was produced to show a 3D 
representation of a section of the building. Emphasis was placed on the 
slanted wall structure and integrated spaces within the cabin. 

LEFT: The rain screen produced for the building exterior was modeled 
using 1/8in. masonite. The model was made by scaling the faces of the 
rain screen in AutoCAD and utilizing a laser cutter to make the cuts. 



C O N C O R D  R I V E R  C A B I N  



C O N C O R D  R I V E R  C A B I N  



A R C H I T E C T U R E  P O R T F O L I O  

J A R R E L L  D .  J O H N S O N  

M I S C E L L A N E O U S  P R O J E C T S  



R O L L E R C O A S T E R  D E S I G N S  

All rollercoaster designs are developed using 3D editing software entitled 
NoLimits. The software runs as a 3D version of Adobe Illustrator, making use of 
vertices and segments that are controlled by each point. Together, the 
segments produce the track. Upon completion, the document can then be 
rendered to produce a virtual simulation of the rollercoaster design produced. 
All pictures depicted are custom designs produce using the software. 



R O L L E R C O A S T E R  D E S I G N S  

RIGHT: This design is entitled “Invertigo.” It serves as a terrain-hugging 
rollercoaster that is designed to reduce height of the overall ride while 
still providing speeds by making use of drops in terrain height. 

LEFT: This design is entitled “Deviant.” The ride strays away from the 
traditional Bolliger & Mabillard designs that exist current day. The design 
includes non-traditional inversions, including a heart-line loop. 



R O L L E R C O A S T E R  D E S I G N S  

LEFT: This design is entitled “Fossil.” The design style, resembles to 
standard “out-and-back” design of a wooden rollercoaster with non-
standard directional transitions throughout the ride design. 

RIGHT: This design is entitled “Helios.” The ride models the traditional 
Bolliger & Mabillard style of megacoasters (300ft. tall roller coasters). The 
design includes no inversions or sharp twists for a smooth experience. 



R O L L E R C O A S T E R  D E S I G N S  

RIGHT: “Colossus” depicted within the editing software. The flow of the 
track can be seen from the pale, light blue lines above the red 
supporting structure. Application of physics laws are most notable here. 

LEFT: This design is entitled “Colossus.” The ride pushes the limits of 
wooden rollercoasters with a height of 304ft and twists and turns that go 
beyond the boundary of light gravitational forces.  



P H O T O G R A P H Y  &  H A N D  R E N D E R E D  D E S I G N S  

You are probably wondering what in the world is going on 
in this picture. When tested on how you can make 
someone walk on water, this was the solution we 
determined: it’s not too far fetched to say that you can 
walk on water by being strapped to five 8ft diameter 
balloons. Each balloon was filled with helium and tied to a 
post that was strapped to a suit built for the apparatus. 
The entire test took place in the Alumni Pool located at 
the Stata Center, MIT Campus. 



P H O T O G R A P H Y  &  H A N D  R E N D E R E D  D E S I G N S  

T - S H I R T  D E S I G N  F O R  T H E  N A T I O N A L  S O C I E T Y  O F  B L A C K  E N G I N E E R S — M I T  C H A P T E R  





W E B  D E S I G N  &  E V E N T  F L I E R S  

The largest current project, the Chocolate City website, is currently 
being revamped to include a abundance of information for any visitor. 
The website is being re-written in PHP and MySQL with an administrative 
interface so that minimal knowledge is required to maintain the 
website (besides knowing how to click a button).  
 
The website is located at ccity.mit.edu 



W E B  D E S I G N  &  E V E N T  F L I E R S  



W E B  D E S I G N  &  E V E N T  F L I E R S  

The original Chocolate City website designed in 
2005 for use at the 30th Reunion and for event 
publicity for the organization. 
 
The website is no longer available for display. 



W E B  D E S I G N  &  E V E N T  F L I E R S  



W E B  D E S I G N  &  E V E N T  F L I E R S  

A personal project with the intention of displaying personal information, 
a blog, my portfolio, and a gallery of photographs taken over the 
years. The project was started November 2009 and is expected to be 
completed March 2010. The website will be the portal for family and 
friends to get an update on my experiences without having to call. 
 
The website is located at www.jarrelljohnson.com 



W E B  D E S I G N  &  E V E N T  F L I E R S  



W E B  D E S I G N  &  E V E N T  F L I E R S  

The primary website for the NSBE-MIT Chapter. The 
website includes interactive forms, documents for 
the chapter, and a calendar of events. 
 
The website is at web.mit.edu/nsbe/www 



W E B  D E S I G N  &  E V E N T  F L I E R S  


