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Architecture is: 

First, 

investigation of a theme. 

Second, 

communication of those themes or ideas. 

Therefore, this thesis is an invest

igation of form; what i t is, and how i t 

might be developed. Also, interaction; 

what roles does i t play in architecture 

and what appearances or formalities does 

i t manifest itself as. 
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introduction 



This thesis is con

cerned with the ideas of how 'interac

tion' shapes and defines space, and how 

form is developed, perceived and mani

pulated. The content of the literature 

deals with how I've perceived these 

premises and how they might pertain to 

a building or group of buildings. 

The format of this 

thesis reflects part of my present de

sign philosophy. Which no doubt formu

lated during my freshman design courses 

through repeated exposure with the pro

cess as presented by the Montana State 

Architectural staff. Recently this 

process was published in a book by 

Francis D. K. Ching, but not in the same 

form that was originally exposed to me. 

My paper, in general, 

is not to define interaction and form as 

a specific methodology, but rather, it 

is an investigation of a certain atti

tude towards design, and in essence, 

it's a goal I've set for myself to strive 

to understand. 



With these premise's 

set, I've limited myself to be more aware 

and critical of my own ideas. I must be 

able to visualize my design in terms of 

aesthetics, organization, and building 

response. Then finally, justify these 

design expressions when fitted into a 

surrounding context. 

The objective of my 

thesis is to develop an understanding of 

what form is and how interaction, when 

introduced, can affect form. This I am 

illustrating in the design of a multiple 

response land-sea-air maximum response 

fire station for Boston, Massachusetts. 
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When the first sea 

captains came to America they were look

ing for ideal ports. Hardly a better 

port than Boston could have been found. 

The original city was virtually an is

land; being that it was almost totally 

surrounded by water. The island rested 

on a base of "granite, conglomerate, 

slate and various lavas that came from 

geographical faults."1 Three hills sat 

upon the island: Fort, Copp's, and 

Beacon. Of the original three, only 

Copp's stands unaltered today.^ The 

harbor v/aters that surrounded this is

land were very deep. In fact "from 

Captain John Smith on, early visitors to 

the bay praised the fine depth of the 

harbor and the natural breakwater pro-
3 

vided by the islands." Even today the 

depth of its main channel at low tide 

measures 35 feet, while its docks, 

wharfs, and piers are only 6% miles from 

open water. 

Right from the be

ginning the city sprouted docks and piers. 

r; 



They multiplied with such vigorousness 

that today the city contains almost 260 

docks, piers, and wharfs that provide 

approximately 30 miles of berthing spaced 

This abundance of docking space, as well 

as Boston's location, lends itself to be 

one of this countries' most patronized 

ports. It became, at one time, a leader 

in both passenger and freight shipping. 

Boston, for its re

gion, has developed to be the hub of 

activity for the New England States as 

have several other port cities. The city 

achieved this status by allowing the in

land area to transmit and receive commu

nication from the rest of the world and 

in particular England. Major financial, 

educational and trade facilities devel

oped in Boston reinforcing its desire to 

be the leader in all fields. Fine schools 

were developed and became known through

out the world. As the cities' populace 

became aware of this development other 

cultural aspects began to develop as well. 

These included the arts and architecture. 



The city became a leader of the country 

in architecture which spans time up to the 

present. This type of cultural leadership 

incorporated a great pride in Bostonians 

towards their home. So great was this 

pride that they made a conscious effort to 

respect the elements of the past, present, 

and future. In fact, if one travels 

throughout the city he or she would ex

perience the past starting from the 1600's 

up to the present. Therefore, with this 

city providing a totally unique social and 

physical environment, it is of no surprise 

to realize that Boston is unlike any other 

American city. 

This city, though like 

others, is surrounded by smaller towns and 

it is in these towns that the Boston work

ers take residence. Unlike other cities, 

this one is connected to its suburbs with 

an extensive mass transit system. Commut

ing to Boston by train, however, is not a 

new element to the city. As far back as 

the early 1800's, the populace has been 

patronizing this sytem, thus providing a 



HMB 

more comfortable attitude towards mass 

transit. Approximately 65% of the travel 

into Boston is by train, though one might 

admit that the cities' streets have some

thing to do with that figure. Boston, 

unlike other cities, has not torn down 

buildings for the advent of the car, but 

has essentially lived with its original 

streets as they were built and, as for 

the car, it 's just too bad! Washington 

Street, for an example, is an artery in 

the heart of the business district but 

it 's also one of the narrowest business 

streets in America.^ 

In closing, one would 

have to say that the original sea captains 

made an excellent choice in selecting a 

harbor. The Boston Harbor fulfi l led all 

of their dreams and expectations and pro

bably much more. 
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The Boston waterfront 

since its beginning has been a vital and 

lively place. In days past it glistened 

with a colorful development, movement, 

and environment all its own. This came 

about through its vast harboring of trade 

with other coastal cities and as well as 

other countries. This diversity of trade 

set forth an exchange of cultures, arts, 

traditions and personalities. The spirit 

these people had formed exceeded beyond 

America's coastal waters. 

The life blood of old 

Boston, a point to be noted, existed 

through its prime location and configura

tion as a natural port. Wooden coastal 

tongues, inviting ships into the port city 

radiated from the land. In the early 

1800's these wooden tongues imported and 

exported goods to ports far and near 

occupying as many as 1500 ships per year.6 

With this dramatic increase in domestic 

and international shipping the city con

tinued to grow as a whole, both as a 

cultural center and in physical size. 
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Along with this new 

wealth and growth, Boston was quickly 

faced with the dilemma of too many people, 

factories, businesses, and shops and not 

enough land. Therefore, the annexation 

of the harbor waters was undertaken. This 

addition has been such a prolonged and 

major effort that 60% of Boston today is 

in fact landfil1 J 

With the decline of 

the clipper ships, coastal trade, and the 

beginning of sooty freighters there came 

an end to the gleaming days for the water
es 

front. The waterfront decayed to the 

point that buildings were condemned by the 

city block. Life, as it had been known in 

this area, died out and the city seemingly 

turned its' back upon the docks. This 

trend continued through the middle 1960's 

whereupon the city again realized what the 

water's edge had to offer. Studies were 

conducted and the redevelopment started. 

This revitalization has and is bringing 

renewed life to the waterfront and it now 

serves as a first look to those visiting 

by ship. 
19 
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Webster defines form as: 

"Form- (n), The particular way of 

being that gives something 

its nature or character; the 

combination of qualities 
9 making something what it is." 

I feel the investiga

tion of form is an essential element of 

architecture. We, as humans, live in 

forms but often times don't perceive them 

as such. It is only when there is a de

viation in the accepted norm that we take 

notice of the forms in which we exist. 

This aspect of awareness also exists in 

architecture. Implementation of strong 

architectural form has been used as far 

back as the Assyrians and the Mesopotan-

ian Ziggurats, the Egyptians, Greeks, and 

Romans up to the present. The purposes, 

meanings, and forms, behind those struc

tures have changed, but man continues to 

exploit strong forms. This, I feel, is 

done because man is wholly an insecure 

creature. He seemingly needs to exploit 

himself and his creations so as to display 



the component form of his creation in this 

world. The contrast of man with nature 

creates a sense of security and importance 

for him. This, when, combined with the 

tendency of mans need to shape form, leads 

us to believe that maybe he in fact is 

looking for a direction. By direction, I 

mean to say, that he is looking up, down, 

left, right, front, back, in or out. 

Instead of looking for 

forms that seem to fit, why doesn't man 

first look at a form? Studying this form 

would reveal that in fact the final shape 

is the solution to a problem. It might 

be said that the context that one is de

signing within is the real defining ele

ment; the forces that surround an area. 

Context, as defined by Christopher 

Alexander, is: 

"that part of the world which puts 
demands on this form; anything in 
the world that malfgs demand of the 
form is context." 

It is a constant struggle for an equili

brium between that which will allow them 



to be a "frictionless coexistence. 

Form, being a variable, while context is 

not, would delineate that form should be 

bent to fit within the context. It seems 

that a classic example of this conforming 

is seen in the primitive cultures. In 

fact, we should be closely studying their 

architecture and its context. It is the 

simplier cultures that have forms which 

seem to reflect their natural surround

ings. These people design their 

surroundings more or less in an "unself-
12 conscious" manner creating a self-

organizing structure. Our society, how-
13 ever, is "selfconscious:" and there

fore we tend to analyze and break down 

the structures we inhabit. This selfcon

sciousness lead our buldings to fail be

cause the designer misses elements of the 

surrounding context. A main reason for 

the element of context to be overlooked 

in our society is that we have a lengthy 

time lapse between an influence occurring 

on the site and a response or reaction to 

it is taken. Unlike our society though, 

the "unselfconscious"^ societies respond 

25 
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ins tan t ly  to  any changes  wi th in  the i r  s i te  

context .  At  th i s  poin t  a  d i s t inc t ion  

should  be  made  known.  The  a rch i tec ture  of  
15 

the  "unse l fconsc ious"  soc ie ty  was  once  

a l so  our  own a rch i tec ture .  At  some poin t ,  

however ,  we chose  to  in t roduce  human 

c rea t iv i ty  in to  tha t  or ig ina l  form.  From 

there  a  separa te  f ie ld  of  a rch i tec ture  

evolved ,  the  f i r s t  be ing  one  of  na tura l  

f i t  and order ;  the  second form express ing  

human wi l l  imposed  upon the  land  to  make  

a  s ta tement .  Both  can  be  hones t ly  jus t i 

f ied ,  but  whichever  form an  indiv idual  

may choose ,  he  or  she  should  f ind  i t  

necessary  to  meet  head  on  a l l  the  context 

ua l  requi rements  and  sa t i s fy  these  re 

qui rements .  

At  th i s  poin t  an  in 

ves t iga t ion  in to  the  development  of  form 

i s  in  order .  Form,  as  I  see  i t ,  can  be  

broken down in to  a  progress ion  of  bas ic  

e lements .  As  Francis  Ching  notes ,  

A forms pre l iminary  e lements  
a re  a  progress ion  of  po in t ,  
l ine ,  p lane ,  and  volume."  

This  i s  s ta ted  by ana lyz ing  any bui ld ing  

27 



form down to its most basic elements. 

This is a backward process of first real

izing that all buildings contain volume, 

and have walls. The walls can then be 

isolated as an element from which one de

rives a wall, and so on, down to the most 

basic element, the point. 

The moment one puts a 

pencil to the paper the point it makes 

can be defined as "the prime generator of 

form, and is indicated as a position in 
17 ' space." This, I feel, is true in that 

any way that a point is handled it always 

says where it is. More specifically 

though, a point becomes much stronger 

when handled within a framework, but, 

even that can be intensified by its loca

tion within this given framework. When 

centralized, the point becomes calm, al

most to a relaxed state, but it never 

lasts. A point off-center, however, has 

a very strong magnetism to it. The eye, 

no matter how great the focal point else

where, is still drawn back to the point. 

Also a tension is created between the 



point and its surrounding context; to an 
A 

almost climatic status. This is not to 

say that a centralized point must take a 

secondary position to an unsymmetrical 

one. In fact, if reinforced by a circle, 

dome, or spherical element, a very strong 

visual aspect develops. This form is so N< 

strong that it can stand by itself with

out any framework, very unlike it's un

symmetrical counterpart. In this case 

the historical background is precedent 

enough making the focal point a tradi

tional symbol of a place of congregation, 

of oneness. 

Besides being an 

isolated figure, a point can be used in 

groups of one or more, signifying cen

tralization points along paths of 

movement, thus symbolizing a place of 

gathering, of worship, or a monument. 

Nevertheless, a point illustrates a be

longing; whether that distinction is 

illustrated by a marker or just a visual 

indication given by other objects or 

walls. 



A From this point in the 

discussion one then proceeds to examine 

the next element in architectural form: 

the line. As Francis Ching defines it, 

"a line is a point extended."^ 

However, by extending the line, it now 

develops length, direction, and position. 

In fact, if we move a pen across a plane 

and make a line, we notice that it is not 

necessary to have a straight line. Any 

line conveys direction and form. 

We must ask ourselves, 

what purpose or function does a line have? 

From as far back as the Romans a line was 

defined as having strength. In a straight 

form, the line is seen as moving away from 

the viewer. It conveys a very easy-to-

comprehend yet forceful direction. The 

eye naturally follows the center of the 

line, and is illustrated especially well 

where a road moves away from the point of 

view and the two edge lines seemingly 

converge upon one point. Intersection, 

as mentioned before, is a forceful ele

ment in the world we live in. 



A line, though, only 

exists in the context in which it is seen. 

Suppose, for example, that one was in an 

aircraft at 20 miles altitude above the 

earth's surface. From that point one is 

observing lines joined together as a 

square. As one loses that altitude and 

comes closer, the lines begin to increase 

in width then when one is directly above 

the object one first perceived as a set 

of four lines. At this point it no long

er is a line, but rather, a plane upon 

which other lines exist. By this example 

I mean to illustrate that a line is 

totally dependent upon its length to 

width ratio, and that if the lines of 

this paper were magnified enough they too 

would no longer be just lines. 

The line in architec

ture can also be a very constructive 

element. First off, it can be used to 

link, join, or separate elements. It al

so can be used to tie together a multiple 

of elements or function upon common 

elements. This creates in a sense, an 



interaction of forms. In discussing the 

development of the line as a functioning 

element or space there develops an impor

tance for this form to be a separate 

element. 

Second, when a line 

turns back upon itself it creates a cir

cle, but more importantly it creates an 

enclosing element; an element which in 

the abstract sense provides security. 

Man exists in a world of definition and 

defined space. Without this sense of 

enclosure he essentially loses his 

security. 

Thirdly, lines can 

be used to create transparent volume. 

Usually an element is first used in the 

two dimensional sense before the forms 

create a three dimensional world. 

Parallel lines convey 

strength by reinforcing each other, al

though they may not be what they appear. 

Ching concluded that parallel lines pro

duce transparent planes through which 

one can pass. These planes of lines can 
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quickly close in on one another to the 

point where a visual plane is now created; 

in essence a conglomeration of many lines 
19 in order. We, in our everyday life, 

explore and view skyscrapers in the city. 

For the most part we see them as being 

parallel. Rudolf Armheim though see's 

these vertical lines as converging ele

ments. He goes on to explain that we as 

humans see these lines within a limited 

context. He continues to say that if we 

visualize them from space they would 

actually converge in the center of the 

earth. So in fact, they aren't parallel 

1i nes. 

Planes in architec

ture are defining elements. They define 

our everyday existence. When planes are 

put together they produce a volume within 

which we live and work. However, the 

definition of volume doesn't end there; 

on the exterior world, planes define the 

movement, direction and shapes of objects. 

In this way it might be said that planes 

are social conditioners. For example, 
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downtown the main street buildings group 

together to essentially form one continu

ous plane. This visualization of the 

street is viewed from outside that 

corridor. As one approaches the stores 

the plane begins to lose some solidarity. 

We are now at a level where, for the most 

part, is all glass and the solid plane 

hovers above the human scale. The plane 

we observe is a grouping of vertical 

columns we accept as the norm. For a 

case example, a fire is started, the next 

day the area is cleared away. At this 

point, however, there develops a tension 

between the two planes. The side with 

the hole is viewed as the weaker in that 

it is leaking out the context of the 

downtown format. We feel uneasy with 

this phenomenon until it is corrected. 

Two exceptions to this definition do 

exist. The first, is where streets cross 

one another. Both sides, at this point, 

are weak. The second, is when the build

ings begin to break up consistently on 

both. This we recognize as the end of 

the downtown (main street) context. 



Spatial variety can 

be found through manipulation of planes, 

specifically the "ceiling and floor" 

planes. To change the level of the plane 

one can artificially introduce a mood to

wards the space as a whole, or towards 

each part separately. We perceive and 

recognize certain standards in relation 

to spacial organization. We use spaces 

and platforms in daily uses from worship 

to intimacy. Levels of spaces higher 

than us commonly produce reactions and 

expectations of "superiority, exhilara

tion and command, exposure and vertigo". 

While those spaces descending below the 

level produce feelings of "enclosure, 
21  intimacy and inferiority." These cul

tural reactions, no doubt, are derived 

from historical and religious precedents. 

As mentioned earlier, 

planes, when organized into an enclosing 

order, create shape and form. This form 

can be a two or three dimensional element 

containing volume and occupying space. 

In addition, speaking from an architec-

20 
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tural sense, form controls space. If one 

were to put this another way, form and 

space work together. This kind of inter

relationship provides a variety of mean

ings and interpretations mainly due to 

the interplay and tensions created be

tween the space among forms. 

Even though one can 

visualize forms in their purest sense, 

other forms do exist and, for the most 

part, they exist in the architectural^ 

world as "subtractive" or "additive" 

forms. First off, subtractive forms are 

ones which start with a form in the pure 

sense and shape. We then proceed to re

move components from the original con

figuration, thus creating volumes with 

well defined spatial relationships. This 

type of spatial relationship relies on 

the fact that major elements of the ori

ginal form, such as the edges and corners 

are disrupted. For example, if one is to 

remove a corner, the original element 

loses it's pure shape, but now it is im

plied. One thing of importance here, 

d r 



however, is that if one removes too much 

of the original element the shape one 

started with might not exist any longer. 

On the other hand 
23 

"additive forms" are a bit more complex 

to discuss. As Ching has noted, 

"additive forms can be broken 
down into centralized, linear, 
radial,?cluster, and grid 
forms." 

These orders are chosen on the basis of 

organization and configuration of forms. 

Although categories do exist, all addi

tive forms follow one general rule; they 

are forms which are receptive to the 

joining of additional elements. This, in 

the typical world, is much more observed 

and customary. The classic example being 

the addition of a garage to a house. 

The addition of forms 

to one another can serve to create space. 

Space can be directed, contained, and de

fined. By putting an ensemble of parts 

together, we can provide intimacy for a 

few or observation for the many simply by 

differentiating one space from another. 



Throughout the world 
m 25 "subtractive and additive" forms can be 

noticed in the grass, trees, and land, 

even to the point of lichen growing on a 

side of a tree. These we tend to recog

nize as irregular forms, thus differen

tiating between the natural and the man 

made. In this paper I will limit any 

discussion with the man made. 

Form, as I've seen it, 

is a collection of parts. What I've tried 

to illustrate in this paper are just the 

basic building blocks from which form is 

drawn, created, and recognized. The pro

ceeding paragraphs, in no way, discusses 

every aspect of form as it pertains to its 

creation, containment and order. 



interaction 



Webster defines interaction as: 

"Interaction- (n), 2. Action on each 

other; reciprocal 

action or effect. 

Webster defines interplay as: 

"Interplay- (n), Action, effect, or 

influence on each other 

or one another; inter-
+ . ,.27 action." 

This concept, if look

ed at properly, can be a very enlightening 

aspect of the world that surrounds us. 

We, by our very existence, interact with a 

multitude of spaces, events, and elements 

each and every day. Even as we walk 

across a space we interact with the air. 

When we look at form 

in architectural terms, we find that form 

and space can be a very strong visual and 

aesthetic control. It can be a combina

tion of two forms and their spaces, 

interlocking spaces and forms, or paths 

intersecting another form. Each possess, 

a different purpose and reaction, but in 

all cases the intersecting elements have 



some common space .  Th is  space  can  be  

more  p ronounced  in  one  form o r  ano ther ,  

a s  i l lus t ra ted  by  a  l ine  pass ing  th rough  

a  fo rm.  The  l ine ,  when  looked  a t  in  p lan ,  

i s  the  v i sua l ly  s t rong  component  o f  the  

two,  and  thus  th i s  may be  an  ind ica t ion  

of  someth ing .  In  the  case  o f  any  co l l i 

s ions  be tween  fo rms ,  though ,  the re  i s  

a lways  a  compet i t ion  fo r  v i sua l  supremacy  

o f  one  over  the  o ther .  

A p lace ,  symbol ized  

by  a  spec i f i c  po in t ,  in i t i a tes  in te rac t ion .  

This  i s  to  say  tha t  the  word  p lace ,  g ives  

re fe rence  to  tha t  space  where  many  pa ths  

converge  upon  a  common and  s ing le  a rea . 2 8  

This  a rea  cou ld  s tand  a lone  by  i t se l f  o r  

be  an  e lement  o f  a  domain .  In  any  case ,  

"p laces ,  pa ths ,  and  domains ,  a re  bas ic  

e lements  fo r  one  to  have  o r ien ta t ion . 1 , 2 9  

As b r ie f ly  ment ioned ,  a  converg ing  o f  pa th  

s ign i f ies  an  in te rac t ion .  This  in te r 

ac t ion  occurs  a t  more  than  one  l eve l ,  

however ,  i t  a l so  occurs  a t  "cu l tu ra l ,  

phys ica l ,  psych ic ,  soc ia l  and  spa t ia l  in 

te rconnec t ions  .  



Interactions of forms 

and spaces into a single space can 

"accommodate or accentuate the different 

interior space and exterior form. It ex

presses the functional or symbolic impor

tance of a form or space within it's con

text to generate a composite form that 

incorporates the contrasting geometries 
. ,.31 

into its centralized organizations. 

Spaces of interaction 

also exist in architecture. Existence of 

such, though, is dependent upon forms, 

volumes, planes or lines. With a proper 

arrangement of any of these elements one 

can produce intimacy within a larger area, 

or create a space where an interplay of 

two space functions come together and 

merge. This, at times, provides for 

public invitation to a space or form or 

to provide for mental visual containment. 

Types of containment, as I have illus

trated, would be necessary where 

"community" togetherness was required but 

the feasibility of a recognizable solid 

form was not there. 





Forms and spaces when 

interacting are important to recognize, 

and are a part of every day occurrences. 

Form-to-space interactions are the most 

common in ones' everyday life. One can 

look anywhere and find existing interre

lationships between spaces and forms. A 

shopping mall, for example, provides a 

relationship between the stores and the 

central isle. At certain places the 

stores overflow their boundaries and 

stretch into the central core. When one 

takes a drive through the country, an in

terplay exists between the car, road, 

trees, hills, bridges, etc.; some invit

ing and some not. In art, interactions 

often exist between mass and void, some

times at odds with each other; other 

times at peace. Interactions, then, do 

exist in all facets of life, but for the 

most part are interesting and so provide 

variety. 

Lffr rfij; rmT 



ODD icarion 



A total form, when 

used in proper context with its surround

ings, becomes one with that environment. 

This is not to say that form can not be 

the most predominate issue, but rather, 

the image it conveys is a reflection of 

the surrounding environment. In this 

way, people using that building form may 

feel more comfortable as they pass by it 

and into it. For instance, a building 

with a dialogue from the midwest would 

not fit into the urban surroundings of a 

city and vice versa. This image quality 

is an evolution of the forms' own struc

tural , environmental and social context. 

It must be used to signify or emphasize 

what is important about where it is 

located, and it is through this process 

that it relates to its neighboring spaces 

and forms. 

The development of a 

form's adaptation towards its environmen

tal context can be a strong organizational 

influence upon itself and its surroundings 

It can be used to direct and move people 



to  the  l e f t ,  r igh t ,  up ,  o r  down.  I t  

might  be  an  a r ray  of  e lements  combined  to  

•7 /  c rea te  a  v i sua l  whole ,  which  when  

approached ,  d i s s ipa tes  in to  i t s  separa te  

e lements .  A p rogress iona l  fo rm might  be  

necessa ry  in  a  case  where  a  pa r t i c ipan t  

en te r ing  a  room f rom any  po in t  would  be  

en t iced ,  ou t  o f  in te res t ,  to  fo l low in  

e i the r  d i rec t ion  to  i t s  end .  In  th i s  way  

the  form would  in i t i a te  ac t ion  wi th in  i t s  

sur roundings  and  the  spaces  l ead ing  to  i t .  

The  deve lopment  o f  a  s t rong  cen t ra l i zed  

form might  sugges t ,  in  f ac t ,  tha t  i t s  

foca l  po in t  i s  more  impor tan t  than  i t s  

sur rounding  con tex t .  However ,  i t  might  

be  the  cen t ra l  focus  o f  i t s  urban ,  o r  

suburban  con tex t  tha t  i s  of  impor tance .  

The  emphas i s  g iven  to  two o r  more  in te r 

sec t ing  forms ,  spaces  o r  combina t ion  o f  

spaces ,  migh t  sugges t  tha t  a l l  components  

o f  fo rm mus t  be  cons idered .  In  the  end ,  

i t  i s  how one  fo rm i s  d i s t ingu ished  f rom 

\  another ,  tha t  i s  impor tan t .  

Form,  and  the  in te r 

sec t ion  of  fo rm,  l ends  i t se l f  to  a  mul t i -
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pie  sea- land-a i r  f i re  s ta t ion  qui te  

eas i ly .  F i rs t ,  i t s  appropr ia teness  s tems 

f rom the  many technica l  funct ions  and 

ac t ions  produced in  a  s ta t ion .  Secondly ,  

appl ica t ion  i s  achieved  in  i t s  mul t ip le  

land-sea  capac i l i t ies .  Thi rd ly ,  the  

image  the  fac i l i ty  presents  to  the  publ ic .  

This  inc ludes  the  in te res t  and cur ios i ty  

i t  s t i r s  in  the  publ ic .  

The  f i re  s ta t ion  has  

f i reboats ,  f i re t rucks ,  he l icopters ,  f i re  

capabi l i t ies ,  dormator ies ,  and  t ra in ing  

fac i l i t ies  which  re la te  to  each  of  the  

o ther  components ,  bu t  must  be  separa ted  

f rom each  o ther .  The  s i te  chosen  

possesses  a  h is tor ica l  background and i s  

in  a  publ ic  or ien ta ted  a rea ,  so  i t s  des ign  

wi l l  become a  funct ional  s t ruc ture  and a  

publ ic  or ien ta ted  a t t rac t ion .  

As an  organiza t ional  

d i rec t ive ,  in te rac t ion  p lays  a  very  im

por tan t  par t  in  the  des ign  of  th i s  bui ld

ing .  This  inf luence  wi l l  be  d i rec ted  

in terna l ly  as  wel l  as  rad ia ted  outwardly  

to  the  c i ty .  I t  can  be  used  as  the  



F 

structural, visual, or social controlling 

device providing the necessary direction 

to perceive it as it was intended. Its 

success or failure depends upon, first, 

the impression it suggests to its parti

cipants and, secondly, its visitors or 

observers. Perception of the spaces, 

forms, or interactions is determined by 

the initial interrelationships presented. 

Was there to be a generation of interest 

in the total form? If so, was it a vir

gin experience? Was it a more influential 

enlightment of a previous experience? 

These questions must be considered before 

the participants on the exterior and in

terior are to benefit. 

Many images exist in 

an urban community, but few images in 

America have the diversity, and color of 

Boston. The historical elements and pre

cedents; the use of glass, concrete, 

brick, wood, metal in architecture, both 

traditional and contemporary, create this 

uniqueness. Abundance of parks, grass, 

trees, shrubs; smaller ethnic communities 



within the large homogenous urban struc

ture; the waterfront and its historical 

and economic development and decline, 

all contribute to the city. Other fac

tors include: adjacent buildings dating 

from the seventeenth century buildings 

to the high-rise glass towers. This is 

just a miniscule number of variables 

existing in this community and in each of 

its inhabitants, both foreign and domes

tic, which could be incorporated legiti

mately into a coastal-urban fire station. 

In conclusion, I can 

see no alternative to the very necessity 

of forms' importance, for a structure, 

such as a fire station. This image is so 

traditional and so much a part of the way 

one is brought up, that it must be consi

dered. Through this application, a new 

facet is introduced to the public: the 

incorporation of a land-sea-air operation, 

Therefore, the presentation, interaction 

and education of the viewers is an impor

tant element in the success or failure of 

this facility. 



development" concerns 



During my first quar
ter thesis investigations, I found a 

great need for a fire station facility in 

the port city of Boston. There are three 

principle reasons which reflect a need 

for a fire station and these are concerns 

of the Boston populace. 
First, the city is 

redeveloping its business district along 

the waterfront thereby creating a tremen

dous strain upon current facilities. In 

addition, the present fire facilities 

response time to this district is approx

imately 25 minutes, and much too long. 

Secondly, a new fire 

station facility is necessary in that the 

Boston harbor is presently importing 

liquified gases. This, in turn, has 

spurred a great concern among Boston 

citizens. In the event that an accident 

should occur, the Boston area is not pre

sently equipped with the proper fire 

facilities and an accident of this cali

ber could result in destruction of one-

half or more of the cities' population. 

When these frozen gases leak out in 
61 



l iqu id  form and come in to  contac t  wi th  

water  they  form a  c rys ta l ine  c loud c rea t 

ing  tempera tures  of  approximate ly  275°F 

be low zero .  This  c loud wi l l  then  f reeze  

any subs tance  coming in  contac t  wi th  the  

gas ,  resu l t ing  in  an  ins tan taneous  dea th  

of  any  l iv ing  crea ture .  Therefore ,  i t  i s  

indeed  advisable  for  any impor t ing  c i ty  

to  prepare  i t se l f  for  a  poss ib le  tank  

breakage  occurr ing  on any  one  of  these  

vesse ls ,  and  the  poss ib le  prevent ion  of  

gaseous  subs tances  f rom touching  water .  

The  f i re  boats ,  as  a  second funct ion ,  

must  be  ab le  to  serve  as  habor  pa t ro l  

vesse ls ,  thus  ensur ing  the  safe ty  of  

vesse ls  wi th in  the  harbor  whi le  in  addi 

t ion  provid ing  f i re  f ight ing  capabi l i t ies  

of  water  bui ld ings .  

A th i rd ,  and f ina l ,  

recons idera t ion  i s  tha t  of  a i r  response  

wi th  the  use  of  he l icopter  fac i l i t ies .  A 

need  for  th is  aspec t  to  be  incorpora ted  

wi th  the  o ther  a reas  of  sa fe ty  i s  due  to  

Boston ' s  concern  over  safe  tower  evacua

t ions  which  may involve  combat ing  a  tower  

f i re .  



Therefore, a primary 

function of the helicopter facility is to 

combat the fire rather than being a vehi

cle for the rescue of tower occupants. 

In combining the 

three functions of the fire station the 

end result would allow for total fire 

response on the waterfront or combination 

of 2 types of apparatus for inland or 

water response. 



programming 



APPARATUS ROOM 

1. 3-4 bay stations to house: 

(with possible area for expansion) 

-1 aerial ladder truck. 

-2 pumper trucks. 

-1 engine truck. 

-1 paramedic truck. 

-1 captain's car. 

-25% expansion possibility 

2. A minimum width of 20 feet per bay 

for multi-bay station. 

3. Full length floor drains under each 

apparatus with slope for drainage. 

4. Floor space for: 

A. Clothing racks-64 feet long. 

B. Tarp rack. 

C. Oxygen. 

D. Diaster kits. 

E. Hose storage racks. 

F. Large slop sink. 

G. Space for battery charger. 

H. Space for scuba lockers. 

I. Space for wet suit locker. 

5. Overhead doors. 



APRON 

-Needs to be of length and width to 

accommodate washing of trucks and 

hoses. 

(Also to make entry in and out of 

traffic.) 

-12 hose connection and hydrant for 

drilling purposes. 

HOSE TOWER 

-Advisable for 10'xl0'x40 l  tower ex

tension on bottom for 10'x10'x161 

for tarp drying. 

WATCH ROOM 

-Located at entrance and is the com

munication center for station. Sized 

for desks, bulletin boards, black

boards, and will accommodate fire 

departments alarm system and internal 

intercom system for station. 

STUDY/LIBRARY 

-Sized for 6-8 people with a big 

table and chairs and sufficient 

shelving. 

OFFICERS DORM 

-Area to sleep 2 (two). 



-Area for lockers 2x3=6 

OFFICERS TOILET 

-Lavatory, toilet, shower. 

CAPTAINS OFFICE 

-Work. 

-Study. 

-Problem discussions. (Public, men, 

officials.) 

-Interview. 

-Relaxation. 

CORRIDORS 

-5'-0" minimum two-way travel to 

apparatus room and docks. 

EQUIPMENT ROOM/SUPPLY ROOM 

-For storage of auxiliary firefight-

ing supplies. (Axes, chain saws, 

nets, etc.) 

-Shelves required for cleaning suppli 

and for apparatus maintenance duties 

-Also, a cabinet is needed. 

KITCHEN AND DINING 

-This area is to accommodate 18 fire

fighters for cooking and eating: 

-Island arrangement. 

-Easy access for all firefighters to 

cook at the same time. 



-Built-in appliances. 

-Triple sinks, refrigerators, dish

washers, and adequate cabinet and 

counter space. 

-Food locker (1 each). 

DORM 

-16 beds x 3 = 48 lockers. (30"x30"x78") 

-Provision for room division for female 

firefighters. 

-Storage for bedding, etc. (carpeted) 

BATHROOM 

-Main bath for firefighters. 

-Security lockers for locking valu

ables. (small) 

-Second bath for female firefighters 

and visitors. 

-Security lockers. 

-Outside shower for scuba divers and 

related equipment. 

DAY ROOM/LOUNGE 

-Large enough for all personnel to 

accommodate at one time. 

REPAIR ROOM 

-Bench and tool areas,. 

-Two rooms: The second room for 



storage and repair of 

rescue equipment. 

-A clean environment is necessary. 

DOCK 

-Large enough to moor three harbor 

patrol crafts. 

-Provides lifting and moving device 

for loading and unloading for a 4' 

cubed modular and fire boat engine. 

-Electrical box for the fire boat. 

-Attention for freeze protection of 

all exterior plumbing. 

SMALL BOAT LAUNCHING 

-Crane-type device for making engine 

repairs, (make provisions for) 

SIGNALIZATION 

-Station alarm. 

-Aduio. 

-Vi sual. 

-Street entrance and intersections. 

FUELING 

-A 10,000 gallon tank capacity for 

fueling boats and apparatus, heli

copters. 

PARKING 

-Area large enough to accommodate 



18 fire personnel. 

-Area sufficient for 6 visitors cars. 

PUBLIC ENTRY 

-Foyer that leads to: 

-Chiefs office. 

-Apparatus room. 

-Public restrooms. 

JANITOR'S ROOM 

-Slop sink. 

LOCKER ROOM 

-For storage of uniform and street 

clothing. 

LUNCH ROOM 

-Large enough table to seat a single 

24 hour shift. 

MECHANICAL ROOM 

-Furnace. 

-Condensing units. 

-Motor control center. 

-Auxiliary generator. 

-Hot water. 

TRAINING ROOM 

-Study/Discussions. 

-Chairs/Tables/Chalk and Bulletin 

Boards. 



EXTERIOR 

-Apparatus parking for drills and 

vehicles. 

-Private parking. 

-Low maintenance landscaping. 

-Gas pump. 

HELIPORT 

-One heliport. 

-Large enough to land and maintain 

1 helicopter equipped for foam 

delivery. 

-Provide recessed pumps for fuel 

and foam. 

-Attention for freeze protection. 

-Provides adequate lighting around 

pad and approach. 



SPACE - Name or type of space. 

ZONE - A-Public 

B-Admini strative 

C-Support 

D-Function 

E-Private 

FUNCTION - Description of space's use. 

ACOUSTICAL - Noise level. 

ATMOSPHERIC - (TR) - Temperature rating. 

- (RH) - Relative humidity. 

ELECTRICAL - Outlets necessary. 

ILLUMINATION - (GI) - General ilium. 

- (DL) - Direct light. 

- (EI) - Elevated ilium. 

- (TI) - Task ilium. 

- (FL) - Florescent light 

- (IL) - Incandescent light. 

MECHANICAL - Zone I - Active areas--

require lower heat. 

- Zone II- Passive areas— 

require higher heat 

VISUAL - Areas where one should see. 

ADJACENCY - Room or space indicated 

should be near if possible. 

MOOD - Feeling one should experience 

upon entering the space. 



REQUIRED AREA - In square feet. 

CEILING HEIGHT - Minimum height. 

COMMENTS - Other pertinent information 

to the area. 



space: Parking 

zone: 

function: 

(A) Public  
(E) Private 

Parking area for f ire  person'  
nel ,  public  and administra
t ive personnel .  

adjacency: 
Entrance -  Back -  private 

Front -  public  

visual: 
Area 

mood: Warm, invit ing 

ceiling height: NA 

required area: 6400 sq.  f t .  

535SB 

sjhg-Ui-! T u u v t  i tswmt 

acoustical: Moderate 

atmospheric: (TR) o° - no0 F 
(RH) 66% + 1056 

comments: electrical: NA 

illumination: EL 

mechanical: NA 



Space: Public Entry 

zone: (A) Public 

function: 
Area of public interaction 
with station, its staff, 
its function. 

adjacency: 
Captain Office, Apparatus, 
Docks, Restroom 

visual: 
Outside, inside 

mood: Inviting, warm 

ceiling height: 8'-o" min. 

required area: 150 sq. ft. min. 

comments: View of station's 
operation, apparatus, doors, 
watch. Floors carpeted. 

ire-

acoustical: Moderate 

atmospheric: (TR) 68° ^ 72° F 
(RH) 66% + 10% 

electrical: Standard outlets-
wal 1 

illumination: GI, FL, IL 

mechanical: zone i 



space: • Apparatus Apron 

zone: (c )  Support - (D) Function 

function: 
Provides rapid access 
from station 

adjacency: 
Apparatus Room 

visual: 
Area 

mood: NA 

ceiling height: NA 

required area: Area necessary 
to reach streets 
30,000 sq. ft. max. = 
60' X 500' 

comments: 

acoustical: Quiet - Loud, 
Impact 

atmospheric: (TR) O° - IIO°F 
(RH) 66% + 10% 

electrical: NA 

illumination: (EL) 

mechanical: NA 



space: Traininq Room 

ZOne: (B) Administrative -
(C) Support 

function: 
Area for indoor training, 
presentations, and dis
cussions 

adjacency: 
Lounge, Library 

visual: 
Outside, Area 

mood: Classroom 

ceiling height: 8 '-0" min. 

requ i red  area:  3 5 0  sq.  f t -

acoustical: Moderate 

atmospheric: (TR) 68° ~ 72°F 
R  ( R H )  6 6 %  +  1 0 %  

comments. electrical: outlets - standard, 
Heavy; to handle 
various audio-visual 

. .. equipment 
illumination: (&i), FI 

mechanical: Zone 1 



space: 

zone: 

Captain's Office 

(B) Administration 

function: 
Area where Captain performs 
daily business 

adjacency: 
Apparatus, Watch Room 

visual: 
Area, outside, inside 

mood: Office 

ceiling height: 8"-0" min. 

required area: 140 sq. ft. 

acoustical: Moderate 

atmospheric: (TR) 68° - 72° F 
(RH) 66% + 10% 

comments: Flour carpeted electrical: Standard outlets-
wall 

illumination: (GI ), FL, TL, 
DL 

mechanical: 



space: Equipment/Supply Room 

zone: (c) support 

function: 
Storage of station's 
auxiliary equipment and 
supplies 

adjacency: 
Apparatus 

visual: 
N.A. 

mood: N.A. 

ceiling height: 8"-0" 

required area: 300 sq. ft, 

comments: 
Area for refilling of 
oxygen tanks 
Equipment to be stored 
for apparatus maintenance, 
cabinet for first aid 
equipment 

1 

acoustical: Moderate 

atmospheric: (TR) 68° - 72° F 
(RH) 66% + 10% 

electrical. Standard outlets 
- wall 

illumination: (GI), IL 

mechanical: Zone 1 



Fueling Area 

zone: (c)  Support 

function: 
Provide 24 hour fueling 
ability for boats and 
trucks 

adjacency: 
Apparatus area, Docking 
area 

visual: Area, Direct 

mood: Attentative 

ceiling height: NA 

required area: 100 sq. ft. for 
fuel pumps - 50 sq. ft. for 
foam pumps 

comments: 
Fuel storage of 4000 
gallons; storage for 
2000 gallons foam 

mechanical: El ectr i ci ty 
provided 

acoustical: Moderate •> Loud 

atmospheric: (TR) O° - IOO° F 
(RH) 66% + 10% 

electrical: NA 

illumination: DL, EL 

IIMPHMItaMMaMI 
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Space: Hose/Training Tower 

zone: (c) support 

function: 
Area for Hose/Tarp drying; 
Area for fire personnel 
training. 

adjacency: 
Apparatus, not necessary 

visual: 
Area 

mood: Attentative, Functional 

ceiling height: 40'-0" min. 

required area: 
120 sq. ft. Tower interior 
No area around Tower 
included in this figure 

comments: 
Also provide obstacles 
encountered in field; land, 
sea, air 

acoustical: Moderate - Loud 

atmospheric: (TR) O° - IOO° F 
(RH) 66% + 10% 

electrical: Outlets for use 
with exterior lights 
(spots) 

illumination: DL, EL 

mechanical: zone i 



Janitor Room 

(C) Support 

space: 

zone: 

function: 
Storage of materials for 
station maintenance 

adjacency: 
Dormitory, baths 

visual: 
NA 

mood: N A  

ceiling height: 8'-o" Min, 

required area: 25 sq. ft 

comments Slop sink 
included. 

acoustical: Quiet 

atmospheric: (T R )  6 8 °  -  7 2 °  F  
(RH) 66% + 10% 

electrical: Standard outlets 

illumination: (G I ) ,  F L  

mechanical: zone i 



space: 

zone: 

function: 

Mechanical Room 

(C) Support 

Area for machines that 
provide station's "Life"; 
air, water, heat, air 
conditioning. 

adjacency: 
None of importance 

visual: 
Area 

mood: NA 

ceiling height: s'-o" min. 

required area: 400 sq- ft 

acoustical: Moderate 

atmospheric: (TR) 68° - 75° F 
(RH) 66% + 10% 

Comments: within this space 
the following will be con
tained; a emergency generator, 
a boiler-furnace, electrical 
panels, and water meters. illumination: (GI), IL 

electrical: Standard outlets 
wall, heavy outlets for 
mechanical equipment 

mechanical: zone I 



Space: Training Tower Area 

zone: (c) Support 

function: 
Provides area for training 
of firemen for different 
conditions 

adjacency: 
Station, Docks, Helipad 

visual: 
Area 

mood: NA 

ceiling height: NA 

required area: 

comments: 

acoustical: Loud 

I 

atmospheric: 

electrical: 

(TR) 0° - 110° F 
(RH) 60% + 10% 

NA 

illumination: NA 

mechanical: Outlets for 
water - foam 
hoses 



Space: Watch Room 

zone: (c) Support 
(A) Public 

function: 
Provide fire alarm system, 
interstation and vehicle 
communication 

adjacency: 
Apparatus, Entrance 

visual: 
Area, Outside, Inside 

mood: Attentative 

ceiling height: 8'-0" min. 

required area: 150 sq. ft, 

acoustical: Moderate 

atmospheric: (TR) 68° - 72° F 
(RH) 66% + 10% 

Comments: Also oversees 
helopad, docks and is 
a visitor introduction 
area (visual) 

electrical: power outlets 
for communication 
capsule and computer
ized teleprinter 

illumination: (GI ), FL, TL, 
DL 

mechanical: zone i 



space: Workshop - Repair 

zone: (C) Support 

function: 
Area for repair of 
rescue equipment 

adjacency: 
Storage room, Apparatus 

visual: 
Area 

mood: Clean 

ceiling height: s'-o" min. 

required area: 300  sc*- f t >  

comments: 



Space: Apparatus Room 

ZOne: (D) Function 

function: 
Storage, maintenance, and 
housing of hand f ire 
equipment 

adjacency: 
Watch room, Street,  Dormitory, 
Captain's Room, Dining Lounge 

visual: Outside, inside, 
area 

mood: Attentative, clean 

ceiling height: i4 '-o" min. clear,  

required area: 5040 sq. f t .  

comments: 24 hour alert  
status.  Future expansion 
to be considered. 

acoustical: Moderate ->Loud, 
Impact 

atmospheric: (TR) 68° 72° F, 
30 F temproary 

electrical: 

(RH) 66% + 10% 

Standard and 
heavy outlets -
wal 1 

illumination: (GI), FL 

mechanical: zone I 



Space: Docking Area 

zone: (D) Function 

function: 
Provides area for fireboats 
to be moored and maintained 
for alert. 

adjacency: 
Dormitory, Fuel outlet 

visual: 
Direct, area 

mood: Attentative 

ceiling height: NA 

required area: 8400 sq. ft. 

acoustical: Loud 

atmospheric: (TR) O° - IOO°F 
(RH) 66% + 10% 

comments: 
To moor 3 full-time craft 
with area for temporary 
(single) craft. Launching 
of small craft and lifting 
crane for boat repair 
(engines). 

electrical: Power for 
crane for repair, 

illumination: DL, EL 

mechanical: NA 



Space: Heliport 

zone: (D) Function 

function: 
Provides 24 hour response for 
tower and ship fires from air. 

adjacency: 
"Station", Dormitory 

visual: 
Area 

mood: NA 

ceiling height: NA 

required area: 3,600 sq. ft. 

acoustical: Loud 

atmospheric: (TR) O° -  110° F 
(RH) 66% + 10% 

comments: 
Platform to be fire 
secured with foam equip
ment. Also pumps for 
fuel and foam (Helicopter) 
built-in to platform. 

electrical: 

illumination: 

mechanical: 

Outlets for 
various testing 
functions. 

EL 

NA 

L 



adjacency: 
Apparatus, Helicopter pad, 
Docks 

visual: 
Area 

mood: Efficient 

ceiling height: 8'-°" min-

required area: 150 sq. f t .  

space* Turnout Locker Area(s) 

zone* Function 

function: 
Storage for fire personnel 
firefighting equipment. 

atmospheric: (TR) 68° - 72° F 
(RH) 66% + 10S 

acoustical: Moderate - Loud 

comments: 
Equipment necessary to handle 
this area is hooks for coats 
(rubber) and hats for 
respective fire personnel 
to use on three shifts. 
This space can be more than 
one area. 

electrical: No outlets 
required 

illumination: (GI),  FL 

mechanical: Zone i 



space: Dining Area 

zone: (E) Private 

function: 
• Food consumption area 

adjacency: 
Kitchen, lounge 

visual: 
Outside, inside, area 

mood: Bright, colorful 

ceiling height: s'-o" min. 

required area: 275 sq. ft. 

1 
I 

acoustical: Moderate - Loud 

atmospheric: (TR) 68° - 72° F 
(RH) 66% + 10% 

comments: electrical: Standard 
outlets - wall 

illumination: (GI), IL, DL 

mechanical: Zone 1 



space: Kitchen 

zone: (E) Private 

function: 
Preparation of meals 

adjacency: 

Dining area, dormitory 

visual: 
Area, outside, inside 

mood: Clean, inviting 

ceiling height: 8'-0" min. 

required area: 150 sq. ft. 

comments: 

Island design for 
simultaneous meal 
preparation of 
multiple firemen. 

acoustical: Moderate 

atmospheric: (TR) 68° - 750 F 
(RH) 66% + 10% 

: .in: A 

electrical: 

illumination: 

mechanical: 

Wall outlets -
standard, and 
"220" 

(GI), FL 

Zone I 



space: 

zone: 

function: 

Locker area 

(E) Private 

Storage of personal posses
ions while on duty. 

adjacency: 
Dormi tory 

visual: 
Area 

mood: NA 

ceiling height: 8'-0" min. 

required area: 360 sq. ft. 

comments: 
Uniforms and equipment 
also housed here. Number 
of lockers to be ample 
for three shifts. 

n 

13 Je t i  
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acoustical: Moderate 

atmospheric: (TR) 68° - 72° F 
(RH) 66% + 10% 

electrical: Outlets not 
necessary 

illumination: (GI), FL 

mechanical: zone 11 



Space: Lounge-Day Room 

zone: (E) Private -
( B )  Adminis t ra t ive 

function: 
Area for  re laxat ion 

adjacency: 
Dining,  t ra ining,  l ibrary 

visual: 
Area,  outs ide 

mood: Relaxed,  warm 

ceiling height: 8 ' -o" min.  

required area: 375 sq.  f t .  

comments: 
Provide enough reas  for  
a l l  personnel  and vis i tors  
a t  same t ime.  

acoustical: Moderate  

atmospheric: (T R )  6 8 °  -  7 2 °  F  
(RH) 66% + 10% 

electrical: Standard 
out le ts  

illumination: (G I ) ,  I L  

mechanical: zone 11 



space: Study/Library 

zone: (E) Private 

function: 
Room for 12-14 people 
where research can be 
conducted. 

adjacency: 
Lounge 

visual: 
Confined, outside 

mood: Private, warm 

ceiling height: 8'-o" min. 

required area: 190 sq. ft 

comments: 
Floor carpeted. 

acoustical: Quiet 

atmospheric: (TR) 68° - 72° F 
(RH) 66% + 10% 

electrical: Standard 
outlets - wall 

illumination: (Gi), FL> DL 

mechanical: zone 11 



space: Dormitory  

ZOne:  (E)  Pr ivate  

function: 
Space where  f i remen l ive  
whi le  on duty .  

adjacency: 
Apparatus ,  Docks ,  Showers ,  
Lockers .  

visual: 
Outs ide ,  ins ide ,  area  

mood: Private ,  warm 

ceil ing height: 8 ' -0"  min.  

required area: 1100 sq .  f t .  

comments: 
Floors  carpeted,  20 beds  
needed.  

acoustical: 

atmospheric 

electrical: 

illumination: 

mechanical: 

Quiet  -  moderate  

(TR) 68°  -  72°  F 
(RH) 66% + )0% 

Standard 
out le ts  -  wal l  

GI ,  IL,  DL 

Zone I I  



space: Officers Dorm 

zone: (E) Private 

function: 
Sleeping areas for 
station officers 

adjacency: 
Dorms, toilets, lockers 

visual: 
Area, outside 

mood: Relaxed 

ceiling height: 8'-0" min. 

required area:. 160 sq. ft. 

acoustical: Quiet " moderate 

atmospheric: (TR) 68° * ?2° F 
K FH) 66 + 10% 

comments: 
Floors carpeted. 

electrical: Standard outlets 
- wall 

illumination: (GI)> IL> DL 

mechanical: ZonG 11 



space: Toilet room 

zone: (E) Private 

function: 
Wash area for firemen 

adjacency: 
Dormitory, Lockers 

visual: 
Area, Private 

mood: clean 

ceiling height: 8'-0" min, 

required area: 380 sq. ft. 

comments: 
Washer/dryer  to  also be 
included or  in separate 
space off  toi let  room 

acoustical: Moderate - loud 

atmospheric: 

electrical: 

illumination: 

(TR) 68° - 72° F 
(RH) 66% + 20% 

-10% 

Standard 
outlets - wall 

mechanical: zone 2 



space: Officers Toilets-Lockers 

zone: (E) Private 

function: 
Wash facilities for 
fire personnel 

adjacency: 
Officers Dorm 

visual: 
Area, Private 

mood: N.A. 

ceiling height: 8'-oM min. 

required area: 60 sq. ft, 

comments: 
Officers lockers to be 
included within this 
area. 

acoustical. Moderate 

atmospheric: (TR) 68° - 72°F 
(RH) 66% + 20% 

- 10% 

electrical: Standard outlets 
- wall 

illumination: (GI), FL 

mechanical: zone II 



space: 

zone: 

Toilet - Public 

(A) Public 

function: 
Provide toilet facilities 
for public and fire 
personnel 

adjacency: 
Entry 

visual: 
Confined 

mood: NA 

ceiling height: 8,"°" min-

required area: i00 sc?- ft 

acoustical: Moderate 

atmospheric: (TR) 68° - 72° F 
(RH) 66% + 10% 

comments: electrical: Standard outlets 
wal 1 

illumination: (GI)> FL 

mechanical: Zone 11 



space: 

zone: 

function: 

Woman's Toilet 

(E) Private, 

To provide toilet facilities 
for Female Firemen 

adjacency: 
Dormitory, kitchen, 
Men's restroom 

visual: 
Outside, confined 

mood: NA 

ceiling height: 8'-0" min. 

required area: 30 sq. ft. 
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acoustical: Moderate 

atmospheric: (TR) 68° - 72° F 
(RH) 66% + 10% 

comments: electrical: Standard 
outlets - wall 

illumination: GI,  FL 

mechanical: Zone 11 

L 
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apparatus room 

captains office 

captains room 

dining room 

docking area 

dormitory 

equipment room 

foam - fuel area 

heliport 

hose-training tower 

janitor room 

kitchen 

locker room 

lounge 

mechanical room 

public entry 

study-library 

supply room 

toilet room - men 

toilet room - women - public 

training room 

turnout area 

watch room 

workshop - repair 

• absolutely important 

• very important 

O important 

• not very imporant 

unimportant 
y undesirable 



TOTAL SPACE OF SQUARE FEET 

BUILDING 

Apparatus Room 5040 
Captains Office 140 
Officers Dorm 160 
Dining Room 275 
Docking Area . 8400 
Dormitory 1100 
Equipment/Supply Room 300 
Foam/Fuel Area 150 
Heliport 3600 
Hose/Training Tower 120 
Janitor Room 25 
Kitchen 150 
Locker Area 360 
Lounge 375 
Mechanical Room 400 
Public Entry 150 
Study/Library 190 
Toilet Rooms-Men 380 

Officers 60 
Public 100 
Women 30 

Training Room 350 
Turnout Area 150 
Watch Room 150 
Workshop-Repair 300 
Circulation (10%) 2245 

Sub Total 24,700 

Apparatus Apron ? 
Parking 6400 
Training Tower Practice 
Area 6075 



Total 37,285 

ZONES 

A. Public 250 
B. Administrative 490 
C. Support 1445 
D. Function 17190 
E. Private 3080 

Sub Total 22,455 

Circulation 2245 

Total 24,700 





BUILDING CODE SURVEY 

1979 (UBC) United Building Code 

Fire Stations: 

mixed occupancy condition that 

requires each portion of the building 

must conform to the requirements of 

the occupancy with the limits of that 

space concerned. 

Three Types of Occupancy: 

Apparatus Room: Group B.l 

-"Storage garage where no repair 

work is done except for the 

exchange of parts and maintain-

ence requiring no open flames 

or welding; or the use of highly 

flammable liquids." 

Office and Kitchen: Group B.2 

Dormitories: Group R.3 

Group B.l, B.2, and R.3. — one hour 

exterior walls. 

In Group B.l, occupancy located on 

the first floor of a building housing 

a group B.2 or R.3. The following 

conditions must be met: 

1.) The apparatus room is of con

crete, steel or iron construc-



tion. (Type I  const.) 

2.) There is a three hour occupancy 

separation between the apparatus 

room, and dorms and offices. 

Maximum Allowable Building Heights: 

FRI FRII 

Stories Unlimited 12 

Increase " + l  
(for extinguishing 
system) ~ 

A1lowable 

Area Unlimited 39,900 Ft. 

FRI1/1 hr. FRIII/1 hr. 

Stories 4 4 

Increase +1 +1 
(for extinguishing 
system) 

5 5 

A1lowable 
area 18,000 ft. 18,000 ft. 

Special Provisions: 

-Canopies and supports - 1 hr. fr. const. 



Light, Ventilation and Sanitation: 

-Natural light = 1/10 total floor area, 

natural ventilation = 1/20 total floor 

area/separate facilities (bath) for 

each sex when greater than 4. 

Exterior window or duct necessary. 

Handicapped Requirements: 

-None unique to fire stations. 

Exits 

-Floors above first story having an 

occupant load of more than 10 shall 

have not less than two exits. 

Stai rs 

-Width not less than 36 in. wide 

-Riserun-A rise not less than 4 in. or 

more than 7'6". 

-Run shall not be less than 10". 

Ramp 

-One foot vertical for 8 feet horizontal. 

Special Provisions 

-"Canopies for marine use shall be of 

noncombustible fire-retardant treated 

wood or of one-hour fire-resistant 

construction." 



Seismic Risk 

-Zone 3-

Major damage; corresponds to 

intensity VII of the M.M. scale. 

Automatic Sprinkler Systems 

-In every story or basement of all 

buildings when floor area exceeds 1500 

square feet and there is not provided 

at least 20 square feet of opening en

tirely above the adjoining ground 

level in each 50 lineal feet or frac

tion thereof of exterior wall in the 

story or basement on at least one side 

of the building. 

-When openings in a story are provided 

only one side and the opposite wall of 

such story is more than 75 feet from 

such openings, the story shall be pro

vided with an approved automatic 

sprinkler system, or openings as spec

ified above shall be provided on at 

least two sides of an exterior wall 

of the story. 

Heli stops 

-(size) The touchdown areas for heli-



copters of less than 3500 pounds shall 

be a minimum of 20 feet by 20 feet in 

size, the touchdown area shall be 

surrounded on all sides by a clear 

area having a minimum average width at 

roof level of 15 feet but width less 

than 5 feet. 

-(design) Be of noncombustible con

struction. Designed to confine any 

flammable liquid spillage to landing 

area. (Drained away from exists/stairs). 



context / environment 



Site conditions, when 

first approached by the original settlers 

to America, nearly wiped the visitors off 

the continent. The weather on the east 

coast can be at times extremely unpredict

able, going from one extreme of the scale, 

to the other. 

TEMPERATURE 

The temperatures 

around Boston, in my opinion, are fair

ly pleasant. Highest temperatures get to 

be approximately 100 degrees Fahrenheit. 

Lowest temperatures usually reach a minus 

20 degrees Fahrenheit, with the recommend

ed summer design temperatures of 88 

degrees and the winter design temperatures 

of 8 degrees Fahrenheit. 

SUN 

Sun, throughout the 

year, is fairly uniform if balanced 

against the clouds. In Boston, the maxi

mum amount of sun is reached in the 

September month with 68% of the days in 

sunshine. The minimum amount of sun 

occurs in January with 53%. So, for the 

Temperature (°C) 

dai ly mean extremes 
mean daily 

range max. min. 

Jan. -2.8 8.3 20 -27 
Feb. -2.6 9.0 19 -29 
Mar. 1.6 8.9 29 -21 
Apr. 7.6 10.2 32 -14 
May 13.7 11.3 34 - 3 
June 18.4 10.7 37 2 
July 21.6 10.3 37 8 
Aug. 20.8 10.0 38 5 
Sept. 16.9 9.7 37 - 2 
Oct. 11.5 9.6 31 - 6 
Nov. 5.6 8.7 27 -15 
Dec. -1.1 8.3 18 -28 
Annual 9.3 9.6 38 -29 

30 30 75 75 

Solar 
radiation 
(ly/ 
month) 

Mean 
sun
shine 
(h) 

Jan. 156 44 
Feb. 229 49 
Mar. 320 48 
Apr. 391 49 
May 472 51 
June 512 54 
July 500 57 
Aug. 449 57 
Sept. 366 55 
Oct. 275 54 
Nov. 167 47 
Dec. 141 46 
Annual 332 51 

29 75 



Wind 

most mean 
freq. speed 
direct. (m/sec 

Jan. W 8 
Feb. W 8 
Mar. H 8 
Apr. NW 7 
May S 7 
June s 6 
July SW 6 
Aug. SW 6 
Sept. SW 6 
Oct. NW 7 
Nov. W 7 
Dec. W 8 
Annual 1 w 7 

52 52 

Precipitation (mm) Mean 
snowfall 

mean max. in 
24 h 

Jan. 114 79 39 
Feb. 94 123 40 
Mar. 115 73 29 
Apr. 102 68 8 
May 88 95 * 

June 95 100 0 
July 83 113 0 
Aug. 103 252 0 
Sept. 100 133 0 
Oct. 95 153 1 
Nov. 115 129 7 
Dec. 101 77 26 
Annual 1,206 252 150 

30 75 75 

most part, Boston receives sun more than 

half of the year. A comparison would be 

the mean annual total duration of sun

shine in this city, which is 2600 hours, 

while in Bozeman, Montana it is 2400 hours 

WIND 

The winds that blow 

through the city of Boston, for the most 

part, are stable year round. Winds come 

from a W-NW direction during the cooler 

parts of the year. Then, when the 

weather gets warmer, they're from the W-

SW direction. During the winter months 

of January through February, the winds 

can get to 40 miles-per-hour, and can 

come from the NW, W, or SW. 

PRECIPITATION 

Precipitation, 

throughout the year, is fairly uniform, 

and averages approximately 44 inches per 

year. At times, though, heavy cloud 

bursts can drop "one inch of rain in fif

teen minutes, or four to five inches in a 

single day." Fog, at times, plays a role 

in precipitation, but it occurs on the 



average , only two days a month. 

RELATIVE HUMIDITY AND VAPQR 

PRESSURE 

Boston's humidity, 

at times, can be almost unbearable, with 

it climbing to over 90% for short periods 

This mainly is during the summer months, 

when the advent of heat compounds the 

problem. The average precipitation is 

about 66%+ 10%. As with the relative 

humidity, the vapor pressure is higher in 

the summer months than in the winter. 

The following clima-

tological information is presented for 

review of extremities, frequency, and 

time length of or between a certain 

weather occurrence that exist for the 

city of Boston: 

-% of Hours With Visibility Less Than 5 

Kilometers: 

-Winter-20 to 25%. 

-Summer-15 to 20%. 

-Spring-15 to 25%. 

-Autumn-20 to 25%. 

-Mean Annual Number of Days With Fog: 

Month Number of days with 

precip. 
( 0.25 
nrn) 

thunder
storm 

fog 

Jan. 13 • 2 
Feb. 11 • 2 
Mar. 13 • 2 
Apr. 12 1 2 
May 13 3 3 
June 12 4 2 
July 11 5 3 
Aug. 10 4 2 
Sept. 10 2 2 
Oct. 10 1 2 
Nov. 11 * 2 
Dec. 11 * 1 
Annual 137 20 24 

Rec.(yrs.) 75 28 28 

Month Mean 
sta. 
press, 
(mbar) 

Mean 

Mean 
cloud-
iness 

(tenths)^ 
(mbar) 

Jan. 992.0 6.3 
Feb. 990.4 6.1 
Mar. 989.9 • 6.2 
Apr. 990.7 6.6 
May 991.3 6.5 
June 990.8 6.3 
July 992.1 6.1 
Aug. 992.3 5.7 
sept. 994.7 5.4 
Oct. 994.4 5.5 
Nov. 993.2 6.4 
Dec. 992.5 6.1 
Annual 992.1 6.1 

28 

4 
4 
5 
7 

11 
15 
19 
18 
15 
10 

6 
4 

10 

Rec.(yrs.) 30 

k. 



-60 days +. 

-Average Monthly Dew Precipitation: 

-7 to 5; -5 (January). 

-15; 17-5. (July). 

-Mean Annual Total Precipitation: 

-100 to 120 centimeters. 

-Coeff. of Variation of Any Precipitation: 

-15%. 

-% of the Years In Which Precipitation 

Was Between 75% and 125% of 50 Years 

Mean: 

-37%. 

-Mean Annual Number of Days With Precipi

tation of 12.7 mm 

-30 to 35 days. 

-% of the Above Days in Relation to Total 

Precipitation: 

-70%. 

-Average Annual Date of First Snow 1 cm.+: 

-November 15 to December 1. 

-Average Annual Last Snow 1 cm. +: 

-March 15 to April 1. 

-Average Annual of First Snow Cover 2.5 cm.+: 

-December 1 to 15. 

-Average Annual of Last Snow Cover: 



-March 15 to April 1. 

-Mean Days With Preeqing Precipitation: 

(freezing rain) 

-5 to 8. 

-% of Precipitation FR Tropical Cyclones: 

-10%. (of total). 

-Mean Number of Days With Thunderstorms: 

-20 Days. 

-Hour of Storms (max. freq.) 

-5 to 6 PM. 

-Days With Hail: 

-2 to 8 days. 

-Incidence of Tornadoes: 

-4 to 8. 

-% of Months With Drought: 

-5% to 10%. 

-Mean Annual Total Duration of Sunshine: 

-2600 Hours. 

-Coldest Temperature Probability + 1%: 

-30 to 40% C. 

-Hottest Temperature Probability + 1%: 

-40% C. 

-Daily Average: (Centigrade) 

-January-0 to -5 degrees. 

-July-20 to 25 degrees. 



-Freeze Free Period: 

-Number of days between last spring 

and first autumn--180 days. 

-Average % Per Month of Cold-Wet Condi

tions : 

-30 to 40%. 

-Data accumulated from world survey 

of climatology, Vol. II3^ 



In Design With 

CIimate, Victor Olgyay, deals with an 

analysis of the New York-New Jersey area. 

The following information is design 

criteria he has compiled for that region. 

I present this information because it 

serves as a guideline for possible east

ern design; granted, Boston's latitude, 

longitude, position, climate and vegeta

tive areas aren't the same as New York's, 

but enough generalities do exist to make 

this information pertinent. 

Site Selection 

-Slopes east of south best. 

Landscape 

-Indoor-outdoor relationships in 

design should be considered. 

Vegetation 

-Windbreaks desirable against NW 

winter wind. 

-Lawn for radiation absorption on 

east. 

-Shade trees on E and W. 

-Sheltered design. 

Building Type 



-Relationship between buildings 

and nature desirable and possible. 

General Arrangement 

-Utilization of radiation and wind 

effects as well as protection from 

them. 

Plan 

-Open to S-SW. 

-Closed to W. 

-Bedrooms on E. 

-Porches on S-SE. (Useful 31% of 

the year; enclosed 61% of the 

year). 

Form 

-Free building form possible. 

-Elongation in E-W axis preferable. 

(opt. 1:1:6.) 

Orientation 

-Solar orientation of 17^% E of S. 

(Secures balanced heat distribu

tion). 

Interior 

-Adequate cross ventilation neces

sary. 

-Humidity producing areas separated. 

-Sun protection desirable. 



Color 

-Medium colors. 

-Light colors on roof. 

-Building elements. 

Openings and Windows 

-South exposed glass area work well 

on seasonal basis. 

-Openings should be screened. 

-Openings should allow cross venti

lation. 

-Reduced openings on W side desir

able. 

Walls 

-Avoid--Absorption materials 

--Those affected by freeze-

thaw action. 

-Rain and moisture penetration is 

mostly on NW exposures. 

Roof 

-Run-off carrying ability of 1" 

rain/15 minutes. 

Materials 

-Westwall materials with 6 hour 

time lag balances internal heat 

distribution. 

-Vapor barrier on warm side pre-



vents condensation. 

Shading Devices 

-Decidious trees on E and W. 

-Overhang on S. 

-Egg-crate type of sunshade E and W. 

-Vertical fins on N. 

Humidity Control 

-Dehumidification is desirable for 

about 30-40% of year. 



response radius 
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desian directions 



Each and every build

ing is an expression of a man's thought 

at a certain point in time. These ex

pressions, therefore, must not be allowed 

to go to waste, but rather be expressed 

to the utmost degree within the design. 

I feel I have devoted muself to the in

troduction of form and interaction, 

therefore, I have consciously chosen to 

introduce these criteria in this design. 

Within this structure 

I am imposing a hierarchy of interactions 

and interplays, and in using this tech

nique, will strive to create different 

expressions of forms, spaces and volumes. 

I, like others, will impose various tex

tures and colors upon these forms. Con

sequently, these varying surface treat

ments will express different meanings. A 

definition to these meanings will be 

brought forth in a progression of solu

tions, thus allowing the common man to 

identify with certain elements within the 

solution. These same elements seen sepa

rately or at a glance will convey one 

meaning yet when put together or reviewed 
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in depth have many meanings in a philoso

phical sense. 

From my study and ob

servations I have come to realize that 

true understanding of intellectural 

architecture by the common man is possi

ble but usually not understood. For the 

most part, the common citizen hasn't the 

time or interest to come to an accurate 

understanding of architecture thus he 

searches for identity or recognition 

elements. In the case of a fire station, 

the viewer recognizes the firetruck as 

being an identity element. That element, 

in turn, is the means by which he or she 

can identify the building type no matter 

the type of exterior envelope. The indi

vidual, in turn, can recognize and iden

tify with the architecture by examining 

these individual parts. To an architect, 

the melting pot formed from the physical, 

mental, visual and educational background 

of the viewer, is that ultimate goal to 

be ascertained. He must sift through in

formation and recognize the separate ele

ments of the individual parts, identify 
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and select the essence of the part, and 

finally present it to man so that he may 

recognize and enjoy the final product. 

The structure I wish 
to explore has been traditionally recog
nizable. Therefore, I have investigated 

it's past and the meaning behind the in

dividual parts. These elements, in turn, 

will then be integrated or played against 

other philosophical elements creating a 

more obscure, yet as important meaning. 

They will interact, thereby presenting 

to the viewer multiple expressions; de

finitions of separate parts that he will 

feel comfortable with and possibly recog

nize. These same parts when interplayed 

with philosophical meanings will generate 

interest to the viewer which may feel a 

need for a building to express a higher 

meaning than the obvious. 

In its purest sense 

my design will separate the recognition 

elements into two categories. The first 

category representing man and the ele

ments he relates best with; the second 

element being the machine, ie. trucks, 
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boats, helicopters, and the elements re

flected by these. Then, I've chosen to 

express this structure as an ensemble of 

parts brought together by a common link. 

This link, to be successful, must express 

itself functionally as well as visually. 

The way these separate elements are in-

terplayed against each other is deter

mined by the way the elements are con

nected, either as parts or as a whole. 

I therefore see visual 
expression as an element of time. At this 

moment though I choose to express it in 

one set of parameters; form, materials, 

etc. while at a future date I'll wonder 

why I chose to do so. 
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From my initial 
thoughts concerning my thesis, to the fin

al outcome of my design, certain elements 

were considered and thus kept in mind. 

The elements at the beginning were station 

orientation, pedestrian involvement and 

pedestrian movement, and were determined 

by the location of the site. Developing 

out of these initial thoughts came the 

concept of the firestation and the elements 

responding to the station. Lastly, con

cepts concerning positioning of spaces and 

the axis's and orientations of the spaces, 

were developed. 
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I decided that a lin

ear scheme was appropriate where the diff

erent elements were able to branch in 

different directions. However, there 

eventually developed secondary linear 

schemes in which there now existed a hier

archy of importances, forces, forms; that 

is a point in time developed where the de

cision was made to interconnect the multi
ple axis's. 

After the axis's were 

crossed I decided to contain that crossing 
point within a symmetrical form. Within 

that form, the solids and voids could 

play against one another, illustrating 



tensions, balances, and spatial priorities 

There also developed nodes of termination 

at the ends of the axis's, and at that 

point philosophical statements were made. 

After making a deci

sion on the above points and many others 

as well, the next step was to resolve the 

many details that occurred. I won't ela

borate on the explanation of the points 

for I feel that if my design is success

ful it should and does speak for itself. 

By looking at the finished product, one 

should be able to see items of interest 

easily and items for further investigation 
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conclusion 



As I look back over 

this thesis, I am very pleased with its 

final form and functional quality. My 

thesis, as a whole, fulfills all possible 

design pressures with the exception of one. 

This aspect of design is totally dependent 

upon the designer involved; the particulate 

I speak of is the historical response. 

The historical response 

as it refers to Boston, is but a slight 

consideration. As I looked at the city I 

observed a life and vigor not found in many 

American cities. The city, as a whole, has 

such a diverse and architectural image that 

there was but one proper way to design a 

facility; that is to use contemporary 

materials,forms, philosophies, understand

ings and images. This, I felt would add 

to Boston's fabric, imagery and expecta

tions. 

As to the way I chose to solve 

the number of design forces and considera

tions I have yet another opinion. Some 

may agree with my method, while others may 

object, but on the whole that really 

doesn't concern me. I feel, that if my 
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original premise proved true and if all as

pects of the design returned to and rein

forced that premise, then I am justified. 

I design for what is right at the moment 

of conception and build upon that theme. 

I felt that interaction 

was the overriding force that existed with

in this program. Therefore, I designed a 

building that reflected this concern for 

interaction. Up to this point I had never 

dealt with this aspect of design and I 

doubt I will ever again. I found the col

lision of forms to be a very intense design 

program. For the most part, any design 

solution is a collusion of design criteria, 

but when that criteria is given a form and 

is physically collided it becomes an en

tirely different matter. One no longer 

has just a philosophical collision but 

rather an illustration of such a collision 

of a three dimensional form. 

As the physical connec

tions are made there comes a need to bal

ance and counter-balance the components. 

Eventually, there develops a physical hier

archy that must be controlled at each point 
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of interaction. Also design solutions for 

each part must relate back to another pre

vious condition and eventually back to one 

original premise. My goal was headed to

wards this intricacy of design, which was 

necessary for a design of this type to 

succeed 
As I mentioned earlier, 

it will be a while before I undertake ano

ther design of this type. I have to say, 

though, that the collision of form, space, 

lines, and points create active areas of 

vitality and life but that the control of 

many forces is not an easy undertaking. 

It takes hours upon hours of observation, 

manipulation, design process, elevation 

and decision. It was gratifying, though, 

to have undertaken this type of conscious 

design alternative. I learned much not to 

be forgotten, but more importantly I 

accummulated more knowledge that I can and 

shall build upon. 
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