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_ FOREWORD

This study was conducted for the Directorate of Military Construc-
tion, 0ffTeF~rthe Chief of Engineers (OCE), under Project 4A762719ATO5,f “Initial Investigation of Milita ry Construction Technology”; Task 02,
“Engineering Design Criteria and Technology for Military Facilities ’1 ;
Work Unit 002, ”Systems Approach to Desigfl Criteria Format Development.”
The work was performed under Contract No. DACA 88-74-C-0024 by the
Engineer ’s Collaborative Ltd., in association with Harry Weese and
Associates, Ltd.

- •

- 
Mr. William Cochran was the OCE Technical Monitor.

This work was performed t~y the Management Systems. Branch ( FAN )
Facility Acquisition and Construction Divlsion (FA), U.S. Army Construc—
tion Engineering Research Laboratory (CERL), Champaign, Illinois. The
project investigator was Mr. Michael J. O’Connor and the associate

I - investigator was Mr. D. A. Jordani . Dr. O~~Rood, Jr. is Chief of FAN.
Mr. E. Lotz is Chief of FA.

COL J. E. Hays is Coninander and Director of CERL, and Dr. L. R.
Shaffer i,s Deputy Director.
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A PROPOSED HIERARCHICAL STRUCTURE OF
FUNCTIONAL SPACES FOR BU LDINGS

- 

- 1 INTRODUCTION

Background

This report proposes a structure within which to organize facility
design criteria for quick and easy reference and retrieval.

The Corps of Eng ineers has a large volisue of data and design cr1-
teria that addresses many of the aspects of a facility ’s functional
space at various levels. This information is continuously in demand for
use in the Corps’ many construction projects.

It is necessary for both Corps personnel and their outside AlE
contractors to be able to more readily and completely access this
large body of information, so that they in turn can assure a timely,
appropriate and complete response to the need for Department of De-
fense fac iliti es. Installation and Corps personnel need quick and

-( ready a-ccess to this data--first as an aid to programming a facility
and later to facilitate their review of the design and working drawings.
A/E contractors need quick and ready access to all the data pertinent

• 
- - 

• to their project in order to develop a responsive design and produce
complete and coordinated contract docianents.

A review 3f facility types presently programed for the next
several fiscal years indicates a preva lence of the following five
facility types:

1. Aduinistrative office facilities

- 

-
~

- 2. Bachelor housing

3. Classroom training facilities

4. Researc h and development laboratories

5. Shop maintenance facilities
- 

- - -
~ Data pertaining to these facility types will be in the greatest

invuediate demand.

Purpose

The purpose of this report is to devise a means for providing ]
quick and easy access to the body of information coninonly referred jto as “des ign data,” and solve design problems of current projects.

I 
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- Approach

In response to the problems and objectives sta ted above the Con-
struction Engi neering Researc h laboratory (CERL ) has determi ned thatr the most appropriate course of action is:

— 1. To provide an organizational structure for the body of in-
formation convuonly referred to as “design criteria.”

2. To apply this structure to the five most pr’walent facility
types to be cons tructed over the next several fisca l y°ars .

~~~~~~~~~~~
‘
accomplish this , CERL has contracted with TEC , in association

- wi th Harry Weese and Associates , to develop a Hiera rchical Structure of
1 / Functional Spaces for specific use with the following facility types:

1. Aduinistrative Office Facilities

2.- Bachelor Housing

3 Classroom Training Facilities

4 Research and Development Laboratories
3 5 Shop Maintenance Facilities

- • TEC , w ith Harry Wees e and Assoc iates , in turn has developed a six-step - - -

-
~~ / strategy in response to the above.

1. Identify , collect, and analyze sources of hierarchical theory.

2. Explore and develop concepts of hierarchical structure.

3. Identify, collect , and analyze descriptor sources.

• 4 Select and apply descriptors to the proposed structure

5. Rev iew , test, and modi fy the structure and applied descriptors .

6. Propose a hierarchical structure with descriptors applied
to each of the five building types. -;

This report is a result of this strategy , and is the culmination of
the sixth step.

C.’
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L 
~~~~ STRUCTURE -

It is proposed that a five-level hierarchical structure be used
to organize the Corps’ facility design criteria. In addition , it is
proposed that one (or more) levels be developed above this hierarchy in
which to organize infonnation pertaining to each of the facility types.
Each of these levels is seen as having distinct functional space char-
acter istics that relate to the other leve l s in some order of rank ,
grade, class , etc. The enti re structure, therefore , is based on func-
tiona l space differences and consists of six distinct levels which

F range In logical steps from the broad scope first level Facility Type
category to the sixth and lowest level Activity Space category.

The Basic Hierarchy

The various levels of the hierarchy were assigned names for
ease of wor ki ng reference as the structure was developed. They are

• presented here wi th the thought that they will prove hel pful in under-
standing the structure. It is believed that they will be helpful in
its final use. The followi ng levels , num bers, and names are used

( throughout this report:

‘P 1. Level I Facility Type

2. Level II Spatial Type

3. Level III Functional Type

4. Leve l IV Functional Group

5. Level V Functiona l Space

6. Level VI Activity Space

1 Level I--Facility Type
‘I,

This first level of the structure, which has been termed “Facility
Type” is seen as categorizing facilities by their major functional and

• spatial di fferences, e.g., Administrative Office Facilities are seen
• - as being signifi cantly di fferent in both functional and spatial require-

ments from Shop Maintenance Facilities and are therefore considered as
a distinct category.

This level of structure relates readily to what is often referred
to as “Building Type” but is intended to go beyond that concept to in-
d ude other aspects of a project than just the building . Both pro-

~~ fr • 

- 
grammers and designers commonly focus In on projects from this initial

____ _ _ _  
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stand. It also sets a valuable context in which to review the prelimi-
nary project designs.

- - It is proposed that two types of information or criteria be lo-
cated under each Level I Facility Type. First, that which is pertinent

— to all such facilities in that category, and second, that which is
pertinent solely to that facility at hand. In both cases, the infor-
mation would pertain to the facility in general. It would include :

1. Facility Type philosophy and policy

j 2. Intended use of the specific facility

3. Relationship of the facility to its surroundings .

An examp le of suc h contents i s found i n the Appendix.

Level 11--Spatial Type

The second level of the structure divides each Facility Type into
two broad categories of facility spaces--interior and exterior (defini-
tions of these categories will be addressed later).

This provides a natural division of current information and cri-
teria. It also relates well to normal project programing procedures
which distinguish between site and building requirements , and is coin-
patible with most design procedures.

Information and cri teria envisioned as being located under these
Level II descriptors will be either pertinent to all such spaces in
the category or pertinent solely to the facility space category at hand ,
and include :

I 
- - 1. Spatial type philosophy and policy , e.g., two- or three-story

building wi th a maximum of 10,000 sq ft; or criteria for height to
width and length ratio; or area cri teria.

F 2. General description of the type of enclosed or open functions ;
e.g., the facility will include separate structures for repair shop,

i; inspection , and point storage; or incorporate provisions for a new
sanitary lift station , parking lot, and two new tennis courts.

Level Ill--Functional Type

The third level of the proposed structure divides each of the
Level II Spatial Types into categories having to do with broad func-
tions , e.g., a ca tegory of spaces serv ing a support/serv ices function.
It is expected that the following type of information and criteria
would be located under these Level III Functional Type categories:

- 

10 
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1. Information as to who the users are and a general description
of their functions and relationships .

2. Quan tities of user groups.

3. Information that distinguishes between categories.

4. Basic Functional Type philosophy.

Thus , this level provides the next logical step in degree of de—• tail used by both the project programmer and designer. We anticipate
that there is a relatively small body of existing wri tten information
or criteri a for this level . If so, it is likely due to the fact that
much of such information is provided verbally in the form of clari fi-
cations and explanations .

I
Level tV--Functiona l Group

The fourth level of the structure, which has been termed “Func-
tional Group ,” divides each of the Level III Functional Types into

* categories of spaces distinguished by the similarity of functions or
- activities which occur in each space. For example , one such category

on this level is “Residence.” Under this category are grouped the
~ 

-
~ numerous livi ng spaces associated with Housing (see Appendix). This

is opposed to office type spaces , which have been grouped under the
“Administrative ” category .

The type of information proposed to be listed under a Level IV
- 

descriptor includes the following :

1. The basic intent and philosophy of the Functional Group .

2. Specifi c criteria that pertains to all the spaces within that
Functional Group, e.g., criteria stating that all ceiling heights in
administrative off ices shall be 10 ft , or lighting levels shall be 100
footcandles .

3. Relationships between Functional Groups , e.g., criteria that
would separate the administrative (office spaces) in a training facili-
ty from the actual training rooms or classrooms within a facility , or

- 
- conversely, integration requirements stating the need for combining

administrative type spaces with research type spaces in a particular
facility .

• . .This level of the structure performs two important functions.
First , it provides a natural locati on for a body of information and
criteri a which is too often unrecorded and passed on (as above) ver-

- bally in the form of clarifications and explanations. This is pri-
man ly true of the first and third types of information .

‘
5-
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- 
- The second function is to provide a natural level for a large body

of existing information and criteria that deals with broad categories
of spaces.

This Level IV Functional Group should prove a valuable source for
schematic design review by the Corps and Installation , while providing

- the A/ E designer wi th an important set of information normally requested
or generated when not provided. It should also prove valuable to the
programmer of a more unique type of project by providing a natural

e grouping of all similarly functioning spaces, e.g., a grouping of all
“Administrative ” space types on the levels below .

Level V—-Func tional Spaces

The “Functiona l Spaces ” of Level V of the proposed structure act
as the next natural subset of the hierarchy. This level of the struc-
tune is intended to categorize information pertinent to the room level
of functions and spaces. Cr iter ia and data expected to be found
under this set of descriptors may prove to be the most extensive of
any of the levels. It is likely to include :

~ / 1. Precise area, occupancy, and functional criteria.

2. Env i ronmental criteria such as temperature, humidity , and
light.

3. Adjacency cri teria. 
—

4. Safety and convenience criteria.

5. Service and utility criteria.

All programing efforts known to the- authors that deal with cate-
- • 

- gorizing information for functional spaces use some form of the
“Functional Space ” level . A/E’s commonly use such categories in de— J
sign and it will undoubtedly be of use to the reviewer as a result.

Level VI--Activity Spaces

This sixth and lowest level of the proposed structure provides
a level fOr categorizing information that deals with functions and
spaces at the sub-room level .

This proposed lowest level of the hiera rchi ca l structure is seen
as providing considerable flexibility to the structure, as well as
keeping the Level V categories wi thin manageable quantities . These
Level VI categories have been called “Activity Spaces.” They deal wi th
spaces within Functional Space where distinct, -discernible activit .y
takes place , e.g., Student Seating Area , or Teaching Station within a

12
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-
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classroom. Without them it might be necessary to separately classify
each of a group of classrooms as a unique Functional Space. The use
of level VI Activity Space categories are intended to be used to de-
fine the unique Activity Spaces of each otherwise duplicate Functional
Space, thereby permitting the several Functional Spaces to be described
as one, e.g., two “Briefing Rooms” differ only in the requirement that

r one al so provides a lecture platform at one end for assembly functions ;
use of a Level VI , Activity Space category in the hierarchy will per-
mit a s ingle Level V descr iptor , “Briefing Rooms.” ~

.- 

-

It is anticipated that the following type data will be stored on
this level :

1. Activity cri teria

2. Unique furniture and service utility criteria.

Flexibility

The proposed structure described above has been developed to re-
late we ll to programmer, des igner , and re~i iewer while accommodating ex-isting sources of data. It is constructed to work wi th normal professional
design procedures as well as with logical program development. The - 

-

broad scope to narrow scope structure is intended to permit the A/E
first receiving data to absorb it in a logical way. Later, it is
structured to allow him to move successively through or to selectively I 

-
skip portions of the data, depending on his need.

The programmer’s development of the project program from infor-
mation on DA Foni~ 1391 , supplemented by AR and DOD Design Criteria, andrefined by pertinent TM and installation criteria has been considered
in the development. It is believed that the same logica l structure
will serve the reviewer well , as he proceeds through the several re-

- 

- view phases for his individual project.

The hori zontal organization of the structure, the number of cate-
gonies, and thei r identity is intended to expand or contract depending
on the Facility Type. In this way, new or modified Facility Types may

-- Jr - be added or obsolete ones readily removed . This is also intended to
- 

— 

allow for easy update on all levels of the structure.

-_ - 
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I
3 DESCRIPTORS

Each of the categories worked with on the various levels of the
structure described above has also been assigned a name or “descriptor.”
This descriptor serves to identify the contents of the category to
which It is assigned , much as the titles of the six levels describe

- the contents of the level .

Origins

The origins of the descriptors generated for this report are
- -. - diverse. Where possible , military terminology has been used, but where

- other terminology was felt to be more appropriate or terminology did not - -

exist, other sources were collected and included .

• 1 Level I (Facility Type) descriptors were taken directly from the
pre-established scope of this report. They rel ate quite closely to the
Department of the Army Fac ility Classes and Construction Categories

• 3 
contained in AR 415-28.

Level II (Spatial Type) descriptors reflect the Initial subject
areas sought in this report. They also have a strong basis in civilian
and military terminology.

Level III (Functional Type) descriptors were generated internally
and relate to prev ious programming work and to a lesser extent to

• civilian design terminology .

- The descr iptors generated for Leve l IV (Functional Group ) resul ted
from internal analysis of potential functional space groupings. Most
of these descr ip tors relate to common des ign terminology .

- 
Department of Defense , Army, and Corps documents and draw ings

s- _
i 

- were the primary source of Level V (Functional Space) and some Level .. 
-

J VI (Activity Space) descriptors. Where these were insufficient, / - -
civilian publications , drawings , and facility programs were used.
Many of the Level V and VI descriptors dealing with the “Exter ior” seg-

- 
- - ment of the structure were generated internally, as no ex ist ing sources

- 
- 

were found.

j - 

- Terminology var ied cons iderably from source to source , and in many
- -

~~~~ cases it was necessary to establish a single generic descriptor from
- 1 

• many pages of terms, e.g., many pages of names relating to off ices
were finally reduced to less than a dozen descriptors. The key cr1-
ten on used to decide if a term was suitable for a descriptor was its

C capability to define a unique set of requirements that would be con-
tam ed under that descriptor. 

-

‘1
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Level I--Facility Type

Due to the scope of the proje ct , the Level I “Facility Type” de-
scriptors have been limi ted to the following:

1. Administrative office facilities

2. Bachelor hous ing

3. Classroom/training facilities

4. Research development and training laboratories

5. Shop maintenance facilities

5,

_
I It is envisioned that this level can readily be expanded for future

use by including the appropriate facility type descriptor, e.g., Hos-
pita l Facilities , Family Housing, or Coninunity Facilities.

- 
- : It is the authors ’ opinion that the descriptors finally used for

this level should represent a narrowly defined , commonly constructed
building category. (See Conclus ions and Recommendations.)

Level Il--Spatial Type

The proposed second-level descriptors define the two Spatial
Types:

1. Interior

- 

- 
2. Exter ior

it is intended that the descriptor “Inter ior” w ill encompass those
spaces physically enclosed on at least five of the six theoretical sides
of a space. Hence a storage type structure wi th floor, roof, and
three enclosed sides (one s ide open ) wou ld be descr ibed as “Inter ior,”
whereas a structure covering a walkway and open on its remaining sides
would be described as “Exterior.”

It should not be necessary to revi se the descr iptors on thi s
level in order to accommodate either future Facility Type additions

- i : ~-~- or changes to the levels below.

Level Ill——Functional Type

The proposed third-level descriptors are :

1. Primary

2. Support/Services

15
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- 
- These defi ne the two Functional Types of Space.

The “Primary” functional type includes those spaces which are
— unique to groups of occupants performing the functions for which the

— 
: facility is intended.

The “Support/Services ” functional type includes those spaces
which:

1. Are common to all occupants.

2. Provide support functions for the faci lity.

3. Provide service functions for the facility and occupants.

It should be noted that in using these definitions , maintenance
space in a maintenance facility would be considered a “Primary” func-
tion, while in an administrative facility it would be considered a
“Support/Se rvice” function. Similarly, storage spaces used by the
occupants of primary function rooms are considered as “Primary” spaces,

- whereas building type storage spaces fall under the “Support/Service”
- 

- category.

These two descr iptors are uti lized under each of the Level II
Spatial Types--Interior and Exterior. This, in effect, creates four

-
- 

Functional Types:

L 
-
- j 1. Interior Space/Primary Functional Type

2. Exterior Space/Primary Funct ional Type

3. Interior Space/Support/Services Functional Type

4. Exterior Space/Support/Service Functional Type

These third-level descriptors should be able to be repeated for
any future “Facility Type” and their general ity should allow changes
at the lower levels to be accommodated without revision .

-.17

r) Level P1--Functional Group

)n Level IV , the following descriptors, whi ch occur under the
H four types of Level III Functional Spaces, are proposed. Under the

fi rst type, “Interior Space/Prima ry Functional Type”:

1. Admi nistratIve

2. Assembly

r 3 Maintenance

16
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4. Production -

- 

5. Research

6. Residence

7. Social/Rec reation

8. Training

- 
- Under the second type, “Exterior Space/Primary Functional Type”:

- 
1. Ceremonial

• 2. Landscape

3. Maintenance

• 
• 4. Research

-
~~ 5. Soc ial/Recreation
/ 6. Training

It will be noted that several of the second set of descriptors are
repeats of descriptors in the first set, e.g., “Maintenance.” In the

/ f i rst instance , the descr iptor can be read as “Interior Space/Primary
• 

. Functional Type/Maintenance Functional Group” or, in more manageab le
words , “Interior Maintenance. ” In the second instance , the descriptor
can be read “Exterior Maintenance” (Exter ior Space/Pr imary Functional

• Type/Maintenance Functional Group).

The proposed descriptors which occur under the third and fourth
types of Level III Functional Spaces also use repetitious descriptors
and should be read as indi cated above. Under the third and fourth
types, “Interior Space/Support/Service Functional Type,” and “Exterior
Space/Support/Services Functional Type,” the following are proposed:

1. Access Areas

• 2. Service Areas
-

‘ 
1

3. Utility Areas
~1

These Level IV Functional Group descriptors identify categories
composed ef a set of spaces in which a distinct type of function occurs,

- 
- I.e., the descriptor “Maintenance” was generated to categorize Infor-

mation and criteria that relate to a set of spaces in which the mainte-
- nance function is dominant.
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Level V--Functional Space
• - Functional Space descriptors form the bulk  of i tems in the
- • I hierarchical structure proposed. They will primarily be composed of

what are commonly understood to be room names, where they occur as
In “Inter ior ” space funct ion , e.g., “Classroom” or “Laboratory.” Where
these descriptor categories occur wi thin the “Exterior ” Portion of
the structure , the descriptors do not all have the benefit of a close
association wi th a commonly defined space such as a room. In these
instances , an attempt has been made to maintain the same space and
funct ion reference that na turally occurs in most rooms, e.g. , Gas ;
Distribution Space, Vehicle Circulation Space, or Electrical Equip-
ment Area.

- Figure 1 illustrates Functional Space categories contained under
the “Exterior” segment of the structure and has been developed to
better illustra te the nature of descriptors selected and used in

- 

- 
- this report. It has been found that there is a strong tendency for

people to th ink in terms of hardwa re and equ ipment when deal ing with
these areas , rather than in terms of func tion and space categor ies ,

• which are meant to contain information and criteria.

~~~SThIAN
I CERE$)NIAL CIRCULATION

SPACE SPACE
/ 5 ELECTRICAL

_ _ _ _ _ _ _ _ _ _  

V~~I~~ 

DISTRIBUTION

I CIRCULATION

- 

h i l t 1i~ ~~~~~~~~~~~~ -

WASTEWATER DISTRIBUTI ONDISTRIBUTION
SPACE GAS

-I DISTRIBUTION
SPACE

41
..

~~~~~
- 

- 
Figure 1 . Func tional space categor ies.

When adding descriptors or modifying those presented here it is
-‘ recommended that descriptors be developed with these factors and cri-

- 
teria in m ind.

- 

- It is likely that some of the Level V descriptors presented here
- 

- will be modified when information and cr i ter i a are entered under these
f ‘,,~ categories . Their L3sis is the functional information and criteria

- 
~
“ which they cont~i~, dnd as this content is gathered, i t  may demonstrate

-~~ - - the need for t~o descriptors where one was proposed or vice versa, e.g.,

~ I i
18
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the Physical Chemistry Electron Microscope Room category may be found
to have no real significant difference in information and criteria
content than the Metallurgy Lab Microscope Room.

Level VI--Activity Space

The proposed Activity Space descriptors are composed of terms
identifying key subroom level spatial activity categories (to repeat
a prev ious example , “Student Seating Area” or “Teaching Station ”
wi thin a classroom). The descriptors of th is level have all of the
charac ter istics of the Level V descr iptors except for size ( they are
a subset of the room type space).

Descriptors in the “Exterior” portions of the structure have been
generated with the same effort to maintain space and activity functions -

~~~~

parallel to those descriptors in the “In ter ior ” portion of the struc-
ture. Their eventual modification is also predicted on the same basis
as the fifth level .

Reference System

•• A reference system has been developed to identi fy each of the
• ‘-. • descriptors (used in the hierarchical structure). The system con—

• sists of a two-segment number. The first segment identifies the level
I on which the descriptor occurs; i.e., if the descriptor is a Level III ,

Functional Type Descriptor, the first number is three).

The second segment is a number which is uni quely assigned to
each descr iptor in a given l evel . The descr iptors are sequen tiall y
numbered within each level starting at .010 for Levelc I through IV ,

• and .001 for Level s V and VI. Levels I through IV progress at an

• interval of .01, while Levels V and VI progress on an interval of .001 .

Descriptor File

The following pages present- the final list of descriptors de-
- 

I velopeci for this report. It will be noted that some descriptors have
- 

•
—~

- . been repeated. This occurs whenever the information or criteria that
. will be continued under each descriptor category will be significantly

different in spite of the duplication of terms. For example , there
are two Level VI descriptor categories identified as “Toilet Area”

• (number 6.186 and 6.187); one descriptor category will contain infor-
mation and criteria which pertain to a public toilet area, while the
other wi ll conta in informa tion and cr i ter i a whi ch perta in to a res idence
space. It should be noted that this becomes quite obvious when these
descriptors are seen in the context of the structure and will become
even more so when their contents are included .

:1 19
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Descriptor File--Level s I through IV

- 

- Table 1 is a list of all descriptors from Level I through IV ,
- preceded by their assigned reference numbers .

Descriptor File--Level V

Table 2 is a list of all descriptors from Level V preceded by their
• assigned reference numbers.

Descriptor File--Level V I
- Table 3 is a list of all descriptors from Level VI , preceded by

their assigned reference numbers . 
- :
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4 
INTEGRATION OF STRUCTURE AND

- DESCRIPTORS

The following section presents the integration of proposed struc-
ture and descriptors . The integration demonstrates severa l issues of

-: format while helping to present many of the previous coninents In a
more real istic con text.

Exp~ns ion

- ‘ Future expansion will require that new sets of descriptors be
added , although many of the proposed descriptors developed here will
undoubtedly be utilized. For example , should a Hospital Facility Type
be added in the future, many of the descriptors within the Aóiilnistra- - 

—

tive Functional Group will be utilized , but Patient Room s and certa in
- Laboratories , Operating Rooms , and Treatment Rooms will have to be

L 
- 

added .

-r “Primary” and “Support/Service”

It is proposed that Level V descriptors be cateaori zed as “Primary”
func tional spaces when thei r pr imary use is for occupan ts involve d in
activities associated with the designated facility type, i.e., Adminis-

r - - trative Office Facilities--spaces used for occupants involved in
administrative and office activities. Conversely, it is proposed that -

- 

- - 
Level V descriptors be categor ized as “Support/Serv ice” func tional
spaces when their primary use Is for occupants involved in act iv i t ies
providing services or support to the facility or provided for public
use , i.e., janitorial spaces, publ ic corr idors , and toilets .

The authors believe that this is necessary in order to describe
• 1 •  the basic Shop Ma intenance func tional spa ces as the “Pr imary” spaces
*1-4 which they are , while establishing separate “Support/Service” spaces .

The “Primary” versus “Support/Service ” distinction is both a useful
programing and design separation . Most spaces will not be affected
but where there are those that are , it is thought that this distinc-

- 

tion will be helpful .

Level IV--Functional Group
- 

- Due to the changing nature of the functions and activities incor-
porated into the various Facility Types, some of the Functional Groups —

are unique to descriptors on the three levels above , w h i l e  others are
repetitious.
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For example, in a bachelor housing facility, there would be no
“Resea rch” descriptor , and the descriptor “Landscape” will probably
never be Included under the Level II descriptor , “Interior. ” On the
other hand , It is expected that the descriptor “Utility Areas ” wi ll
occur under most or all facility types, under the descriptor “Interior”
on Level II and under Support /”Services ” on Level III.

The Level IV descriptors herein are extremely sensitive to the
previous levels and in particular , to the first level , Facility Type.
In the future, when a Facility Type is added, it is likely that new
Level IV descriptors for that facility will have to be added.

Level VI--Descriptor Repetition
— ‘1

The Level VI, Activity Space , descriptor has been used to permi t
a single Level V Functional Space descriptor by accounting for the
several variations possible in that space that would otherwise demand I -

a separa te Func tional Space descr iptor. Work with the “I n ter ior ” seg-
ment of the structure leads to the conclus ion that repea ting a Level V I

- * 

Activity Space descriptor category where :

1. That Level VI descriptor has previously been established to
contain precise , pertinent information and criteri a for use with
another Level V descriptor category. —

2. That Level VI descriptor category is the only category that
I 

- pertains to another Level V descriptor category. For example , there are
a number of offices , dis t inguished among other ways, by their Activity
Space descriptors: ‘ 1

1. Office, Battal ion Commander Admin istration work area
Conference area

2. Office, Branch Head Administration work area

3. Office, Chief of Staff Administration work area
Conference area

-I. -,

4. Office, Installation Commander Administration work area
Conference area

5. OffIce , Regimental Commanders Administration work area
Conference area

-s

6. Office , Sec retarial /Clerical Clerical/typing area
Mach ine area
Storage , supplies

‘*
5- . Work area
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The most limited of these spaces ( “Office , Supervisors” in this case)
- — is solely defined by one Activity Space descriptor , i.e., “Work Area .”

That descriptor category has therefore been repeated.

Administrative Office Facilities

Figure 2 represents the appropri ate levels for Administrative
Office Facilities . When an item does not apply, it is shaded in.
Note that on Level II, both “Exteri or” and “Interior” apply; on Level
IV under “Interior Primary Functions ,” Maintenance and Research do not
apply; and on Level IV , “Exterior Primary Functions ,” Maintenance Re-
searc h, and Training do not apply.

Table 4 is the complete computer printout of the “Hierarchical
r Structure ” for this facility type.

)

Bachelor Housing

Figure 3 is a diagram representing the appropriate levels for Bachelor
- 

- Housing . When an item does not apply, it is shaded in. Note that on
Level II , both “Exterior” and HInterior I

~ apply ; on Leve l IV un der “In-
ten or Pr imary Func tions ,” Administration , Assembly, Ma intenance , Re-
searc h , and Training do not apply; and on Level IV , “Exterior Primary
Func tions ,” Ma intenance , Researc h , and Training do not apply.

Table 5 is the complete computer printout of the “Hierarchica l
--i - Struc ture ” for this facility type. - 

I I

-
• 

- 
Classroom/Traininff Facilities

Figure 4 represents the appropriate levels for Classroom/Training
Facilities. When an item does not apply, it is shaded in. Note that
on Level II , both “Ex ter ior ” an d “In ter ior ” apply ; on Level IV under
“In ter ior Pr imary Func tions ,” Assem bly, Production , Ma intenance , and
Rese arch do not apply ; and on Level IV , “Ex ter ior Pr imary Func tions ,”
Maintenance and Research do not apply.

Table 6 is the complete diagram computer printout of the “H ierarch ical
Structure ” for this facility type.

Research and Development Laboratories

Figure 5 represents the appropriate levels for Research and De-
• velopment Labs. When an item does not apply, it is shaded in. Note

that in Level I!, both “Exterior” and “Interior” apply; on Level IV
un der “In ter ior Pr imary Func tions ,” Maintenance and Training do not
apply; and on Level IV , “Exterior Primary Functions ,” Maintenance and
Training do not apply.
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Table 7 1s~the complete compu ter printout  of the “Hierarchical -

~~~~

Structure” for this facility type.

Shop Ma intenance Facilities

Figure 6 represents the appropri ate levels for Shop Maintenance
Facilities . When an item does not apply, it is shaded in. Note that
on Level II , both “Exterior ” and “Interior” apply; on Level IV under
“In ter ior Pr imary Func tions ,” Production , Research , Res idence, and
Training do not apply; and on Level IV, “Exterior Primary Functions ,”
Research and Training do not apply.

Table 8 is the complete computer printout of the “H ierarch ical
Structure” for this facility type. 4

Combination Facilities

The proposed struc ture presen ted here in assumes that a programmer
who is faced with a combined facility type such as Administ rative
Classroom Facility will utilize the contents of both facility types to
produce a single program.

Combined Spaces

In a sim i lar manner , it is assumed that descriptor categories and
their contents, although presented separately from other categories and
contents, will combine them where necessary to produce single spaces

- 

- in response to a project’s needs, i.e., create multi-purpose rooms
where necessary.-

/
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CONCL USIONS AND RECO f4IENDAT I ON S

~ 
This report proposes a hierarchica l structure of functiona l spaces

I ~ 
for buildings which can organize facility design criteria ~or quick and

~ easy reference, retrieva l , and maintenance .

~ 
- 

Corps personnel need quick and ready access to this data--first
.4 ~ ~ 

as an aid to programing a facility and later for facilitation of their
~ il review of design and working drawings. AlE contractors need quick

~ ~ 
and ready access to all data pertinent to their pro jects in order to

;- I ~ develop a responsive design and to produce complete and coordinated
—

~ ~ ~ contract documents .

~ ~ Through the use of this structure , both Corps personne l and their
I
: A/E contractors will be able to more readily and completely access the

large body of design criteria 5 so that they , in turn , can i nsure a
- timely and appropriate response to the need for Department of Defense

- facilities .

~ 1 It is assumed that it will be necessary to re-examine Level I and
- eventuall y create at least two levels , i.e., a Level 0 and a Level I.

The use of the five Facility Type categories throughout this study and
their use herein has proved to be no problem . However 1 it is almost
certain that a change at this level will provide many benefits for

5. - 
project programming and will probably prove helpful for integrating
contents and structure .

Presently, a number of the facilities progravriiied and constructed each
year by the Corps are constructed to respond to the requirements of
previously constructed projects. They are not unique ; they are readily
recognized as narrowly defined building types. The first step in

- gatheri ng i nformation and criteria for either in-house or consultant —

A/E desi gners is to study recently designed projects or definitive
plans. The final structure and its contents must not be more diffi-
cult to use than a reference to existing plans. It therefore seems
log i cal that it must be possible to access a similar set of limited
data to make this information system practical.

-~~~~~~I~ Conversely, there are inevitably unique projects in which it will
be invaluable to a programer to access the entire content of a Facility
Class (Level 0). From this information , he/she may pick and choose

- from a variety of narrowly defined Facility Types to generate his /her
I - - program.

By creating a more narrowly se lective Level I Facility Type , it
wi l l  probably be easier to categori ze existing data for this and lower

- levels. The category of Shop Maintenance Facility is extremely broad ,
and the contents of Level I will be substantially easier to organize
if organized under narrowe r descriptor categories , such as Ammunition
Maintenance Shop , Tank Maintenance Shop , Facility Maintenance Shop , 4-

etc.
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Figure 7 is a graphic example of this concept presented within the
format of this report.

Design Criteri a

The impact of design criteri a on structure and descriptor categories
is impressive . The brief examp le in the Appendix demonstrates beyond
initial expectations that it will be extremely valuable to explore
the .probable contents in greater depth before proceeding . The limited
knowledge of the actual proposed content was adequate for generating
the proposals in this report, but additional work will require addi-
tional knowl edge.

Computerization

- Parts of this report have utilized computer capabilities to sort,
manipulate , quickly update , and print out work . Duplications have

— been readily identi fied and gaps filled in. It is recommended that
serious consideration be given to the eventua l computerization of the
contents of any fina l structure to permit quick , ready, single-source

- - updating , access , and compilation of its data . Computerization of the
eventua l contents is probably the only feasible way to identify dupli-
cate and conflicting information and criteria , as well as identify
areas which require information and criteria. 
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APPENDIX : Sampl e Content

The following sample criteria suggest the contents of the proposed
hierarchical structure and indicate where various types and levels of

C. data are likely to be found. The example portrays a cross segment of
data and information that might be presented to an A/E commissioned
to design a BOQ . (It must be noted that there is no attempt here to
present Corps requirements for spec i fic hardware and specifications.
The structure and categorization of such data are being developed
under a separate contract.) This example was developed by first in-
serting Corps and DA input on hand and then supplementing that from
other program sources. The type of input specifi c to a particular

- project or install ation was hypothesized from former project data forms .

The example is presented in a format based on that used to pre-
sent the proposed structure . This format is neither advocated nor

- - opposed for future use. It is only intended to present the sample in

- 

a similar format to prevent confusion .

- The format of information within the proposed hierarchical struc-
- ture has been developed for the orderly presentation of data . Infor-

nation needed by each discipline (architect , civil , structu ral ,
~t’ ~ - mechanical , electrical engineer , etc.) will vary and therefore, a

& - - method for quick and easy location of data within this hierarchica l
j structure is important. The structure presented here is not presented

- j as a solution , but only to suggest the need .
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• F~~IL2TY TYPE SPATIAL TYPE FI.’NCIICNA&. TYPE

- 

. 

WIIELORS N0US2~~ ci~c’_osw usu

PMtos*ph~: Philosophy: PhIlosophy : 4-

•~Q1~ due to eCse~~ 515011 b* cf Ii~~, The ,.o~~ as of the BOQ ihould be ~P- The officere uSing the residence - -capac1t~’ (100 perso ns or noTe). r4 nred on a double loaded corridor i~ usua~1y between the age of 22Ihey shell be locattd Oft SItU which in clusters of Ciot I~ss tMii four and 27 years old and views hisailsa for a relax ing view . units . apartrlent the same way that a
- civi lian does.
Un: I Su e:

Si ze:5 ~~ g/C5QC~~ shall be vied as pev-sonel Th. story height s~al1 not esceedresidences of Enlisted officer s Iii lO’ - O .  ~h, t o ta l  building height The user shell consis t of offic.rsgra des 02 and below and grades 03 ShOu~d be desi gned to pract Ica~ in GraCes 02 and below , and Gr adesa~~ above. PIInlmCf) taking i n .o account the O~ - 03 and above. cit) 1Id, ca s t tr ade offs w i t h  struc-
tu ral and SICOCPsnicIl 5315t4-SIi. 250 off ices ,hall reside in  one

~e0atIonships: co~~le*.
- - The ~0Q should be located so as to

- 
- be easi ly accessible to all Install .—

- tien f ac i l t t e s .  It should have
direc t acc e ss to classroom and ad~- I mhat str at ion fac i l it ies .

1 
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J1~IICTJOML Ga0IJP FUNCTI0i~hL SPAcE PICTIVITY SPACE

gESI OCIcE LI VING AREA ~nn~ A~CA

-I 

Phllosophj: Philosophy : W~ USATI~ I AREA
- - The ~ sidence should allow for the Each living unit shall contain space A dislrable conversetlor distance

off4cers to relaa in priv ate vhether tha t is Ctedu clve to gtnera l lining i; of relatively nell sIze anroz—
reading e book, watching television, activit ies, a—meg which are entertain— IxCately 10 feel in dienter.

- or listening to h i s stereo . it also in;, reading, writ ing, listening to
should allow for him to socialize Cusic, wa tening te l evis ion and relax—
with fellcC. officers or visiting lr.g. Unless søecSficall y provided STORAGE AREA
friends, whether from the facility elsewhere In the unit, the above

-
- 

C, ~~~~~ listed activities will be conta ined ProvIde 12 lineal feet of shelving
- in the living unit, for books, ’records . stereo. TV .

F” Relat ions hip: tol at io ns hi p: I

• Th. residence sh o uld be relatively It should be directly accessible to the
• I close to the cocron lounge space kitcnell . dining area and required exI ts .

I andc lot he, vwshir-9 area of the BOO. It  else sh ould be ac ce s si b le to the
-, I Each residence seould house no more slee ping area and bath withou t passing

than tow (2) occupants. through any habitable area,

- Sin: Si ze:
5. I Officers in r,rad~ 02 and b.low shall a. Minimum width 11 fee t 0 inches

- ~ have a residence of appro zin ately 330 b. KiniMem area 160 square feet
square feet consisting of a csI-DIMtlon c. Ceiling height minirun A - 0
living /dining, bath and pullman type d. Occupa ncy two ( 2)  minima.

kitchen. -

Officers in Grades 03 and above shall Mechanical Criteria:
t ,~ -have a residenc e of approx imatel y

460 square feet consisting of a liv— a. Electric baseboard units shall be
ing roots. bedroom, bathroom and Provided.
kitchen.

Electrical Criteria:
-s General Design Criteria: a. A switched outlet shall be provided

Maziaim story height l0’ -O far each Tiring wilt ,
b. Receptacles shall be no mere then

Interior doors 12 feet apart.
c. A raster TV antenna Outlet should b,

a. 2 —S. z 6’ -4 einiot~i 
provided .

b. Swing door to have 9O~•inimum swing. Lighting Criteria:
Windows (including sliding glass does’s ) ic the dining area is included in thea. Minimum area 10% of floor area living area, provide an overhead

lerued. Swi tChed li ht
- b. Minim um opera b le 5% of floor ‘

urea serve d.
C. Maximum area 30% of floor DINING AREA EATING AREA

area served.
- A 1 — 42 rand table. 4 chefs’s,
U 

Structural Criteria: Philosophy: 
Passage area 24

Design loads Each living unit shall contain space for SWGE AREA
- the purpose of dining. This area may be

~~~~~~ Static or Dead Loads combined with the living room or kitchen. Storage Unit l”4 x 3’ -6
Or eay Possibly be a separate space.

n $ All structural elements shall -

- I be designed to safely support
- - ill dead loads, permanent or Relationship: -

~~~~~~~~~ I tasporary. includ ing self
weight . partitisns (minimum The dining area shell b, directly acces —

~~~ of 10 PU) roofing. Insulation. ~~~~ to the kitchen and living area .

-~~ ceilings, floor covering and It should also be acceqtib le to the

- - mechanical equipment. ~~~~~~ without passing through any

4 - 
habitable area. -

~~~
•pr
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- u_ni. IV LEVEL V LZVEL VI
~‘t PII(TICML GNGi~ ~~~~~~~~ ~~~~ ACTIVITY SPAGE

!~ Vertical Linc Loads
~I a, I.of: ZO PSF I

b. Floors : 40 PSF xc.

-~ ~ II~nizon~ii~ Load (acti ng imsard ~~‘ ~1fliumi.~~re~ 
~ a separate areat • I:

, O~ ej itarior wells: 25 PSF ~ 
40 sq. ft. if combined with

I ~ 
b. On liste;ior wal ls cr 3 

~~~~~~~~~~~~~~~~~~~~~~~~ 
with

5.1 i Load b. Ceiling height minima. 8’-O
I ~ s:,c555~51•.~~ Zone 52 C. Occupa ncy two (2) •inipna

Electrical Criteria;

~ . 
I 

Duplex outlet for eating apparatuo.

Lighting Criteria: :
a ~ Provide one onerhead switched light .
C ~ for dinin g table.

_
I ~ ~ 

Akiospheric Envirorasent: KITOIENIEITCH NETTC F~~d Preparation ~ree:
I. 5. ~ Ex terior Well Raze/hall Catine sts : 25 Cv. Ft.

~ ‘U. Factor Philosophy: surner Unit: 30’ unit with me—C: i ‘- a. (without glazing or doers) chemical exhaust.I i~ 0.15 BT1J/hr./sq. ft. maximum. The basic activities In the kitchen
I

C__ 

~ b . (doors and glazing) 0.56 cons Ist of food preCarat lon , serv ing Oven unit: 2.7 Cu. Ft . •inisaI STWI/h r./sq . ft. raxim,n and c le4n- ~p after the meal . The diaonsion l~~.
— kit:hen urc~ shi l pcrniit the effici ent

J l- No sattle~ent Or corfaction of in. operation in t’.e performance of these Refrigeration: I/freezer cape— :-1) s ulatio m due to vibration, functions, In addition ss.ce sha ll city 8 dv,. Ft.be Provided for staples,  dinnerwar e and
- 
‘at Vapor penetration: Provide barrier utensils . Sink: Minima. capacity e6 Cu.having perm ar.ence of 1 per~ m in Imum. Ft. Depth 6 -8’ . Minim. ~.1/2- - 

45111 (-26. Locate to allow pas sage Relationship: Lin. Ft. cf counter o ace. Acid- - .f interior serv ices within con- resistant porcelain or 18 taugetrolled envirorcs.nt. me kitchen area shall be directly 5304 stainless steel .I - 
- access ib le  to t h e dining area , lfving

Paisture Penetration: NO mo istur e a rea and required exit .  It also shall Shelving: 15 lin, ft. ..~- I*‘aun, to interior su-fa ce. ASTh.E33l . be ecce so ib le to the ba chroom uithout
- Ais’ Infiltration: ASTh- E283 passing through any habitable room, 

Eating Area : -
~ 

-
— a. 0.06 CEll/ Sq . Ft. of enposed wallI b . 0.5 CFM/Lin. ft. of door frame Size: Table w/Cheirs : Mtninnm table

- - C. 0.5 CEll/tin. ft. of operable dimension 4’.O~.
-
* las), perime ter maxiD.. a. Minimum area 120 sq. ft. - 

-
- b. Ceiling height mininwie 7’ -O! Roof/ ceiling c. Occupancy two (2) minima

• •U f.ctor 0.01 STUM/hr./nq. ft. maxien 3eneral Criteria:

Pa entrapment of moisture. Ceiling height •ini~~ 7’ - O .

• Provide vapor barri er in flat or nea r Mechanical Criter ia:-. 
~~~ fla t roof construction.

Ther1 should be interinittant alch-4 ~ Provid, venti lat ion of attic spaces. 
an ica l exhaust for range hoods.Ven t area equal to 1/150 minimum of

- 
horiiontal projection of roof area. P1~~~ing Criteria:

- - Floor/Calling If gas cooking is utilized , a gasI -, 
Service should be provided ,k - r factor (floor ex posed to ester.

ion): Watch requirement for enter— Electrical Criteria:- a -t lee well , Pef. Sub—System II.
Two applianc e Circuits should be

- I No entra~~ at of moisture. provided for each kitchen unit.

~~~~
- . Outlets will be provided for cook-Meeting, Ventilating and Air Conditioning; 1mg equiprent and shall be m i m i.

- - I
II. dually circuited .

* ADuospai,ric Cr1 tea l a

~~~~ 

- 
Lighti ng Criteria:Meeting1 a. Owtsid. temperature S degrees F. Fluorescent luminafres shov,ld beS. Inside tam erature 72 degrees F. utilizsd for a maintained levelC 

of 60 foo t candles.Calling‘1 a. Outside t ulerature 93 degrees F. Warm white lamps shall be installed - -S. m id, ta~~arature 78 degrees F. in the fixtures.
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V FIJSCTIOnA). GROUP FlmCT2~~iPIL SPACE £1IVIU sp*a

Relative Humidity
a. Outside IS. temperature 1$

¶ b. Inside S,fl N.E. 5(gRQ~4 M(A(SLC(PIUG AREA) Sleeping Area:

~ Outside Air: 75 CEM per sq. f t .  aiA iona , 3’-O’ ~ 1’ -O •ini~ tlewlAg
area/ale levege chair,

Air amanges Philosophy :
I a. 7.5 per hour •inii~~~.
- S. 15 per hour maximum. Each living unit shall se ne a space Stor.ge Closet: - -

(open or enclosed) allocated to sle p—

Mr )bv~~~~ nt  SO fEll ing and related act iv i t i es  as dress- V .O• lii. ft. (rod ) hinging
- 1mg. persona l care . reading and study— space.

~ 
Air filter efficiency: tOt — 161. 1mg. Sufficient apace she)) be pro’

~ 
aided for clothes sto rage. 5’-O’ lie. ft. (shelf) space.

I Des ign population per 80(1 Unit: 2
I —  - I 

Fixed or emeable.

.: 
~ 

Mechanical Services Nelationthip:

Exhaus t It shall have direct access to the bath-

-* 
a. Individual therriostetlc room are. , withOut pass ing tIirot~h any

control for Cach B~Q Unit. habitable room

~
— 

- Acoustic Criterie:
a. lcbtent liaise Lend : NC 25 36 Size:

- S. Provide speech prinacy between
~~~ 

e, Minimum width 8’-8’.
b. M inim ies arc s 120 sq. ft. (If enclused)
c. Minimum calling height 8’

£l.ctrical/tlec lronic Functional Criteria:

Power The locet ion. of doors, windows end close t
shall be pla nned to facilitate plac ement

k J, Individuil load centers will be of the bed and other furniture.
r installed for each unit. Placerests of te, closet near the door

• 
- Receptacles will be circuit*d in the bedroom minimizes the use of
I together wall space.

Lighting will be circuited to.
gether Mechanica l Criteria:

A? ? ,drfnq In •ccerdince with e. Provide electric base board heat.
minima. requlrncwnt% of the NEC. S lineal feet. a 400 watts/foot.

Light ing - Electrical Cri teria:

General a. Pronidi one switched outlet, 
I -

- b. Provide duplex outlets 12 feat
All other lighting will be noes— •inteu apart.

• descent wit’l special enp hasis on
make up and reading areas.

I ~
. Lighting Criteria:

- 
~~ le wall toggle switches will be
instilled for proper control of a. Provide a ligh t with pull chain
lighting. lii tl oset .

1.)es’isiom
a. One television reception outlet Sonic Cnit ii’will be installed for each unit. “

~ I iso 
a. Auditory privacy is required foe-

-- I ~~~. One telephone outlet will be 
all  bedrooro minimum SIC rating

installed for each unit.

~~~~~ Fir, Detect ion System
IATiE~I Fi*ture Area - Provide the following:

- 
- - . AcauStic tnviro,u,ert:

- Water Close t

Exterior Well Lava tory
I osoghy. Seth tub and/or shower

- 

~~~~~~~~~~~~~~~~~~~~ 
~~~~~ 

a n t .ub o r  
for a wat er

rengenent for fixtures shall provide Towel Storage
Wall (with glazing eoclsding doors) for Vie comfortable use of each fietur.
Sound Tranamisslon Clasu (SIC) 27. and permit a minimum 90’ doOr swing.
ASlli- .C9O.
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EWICTIDeA). G~~UP FIACTIOWAl. SPACE ACTIV ITI SPACE

~ If residence space has tuO OCcupelitS ,
I ~~ f Ce il ing the lavatory shall be iii a separnta space

allowing for the private use of Use water
- - Sound Transmission Class (SIC) c los et and tub or shower.

I PW.t requirement for asterior
well. Ref. Sub-System II. —

I Relationship: .

l~~ac t Sound Pressure Level : Meet -

rec~~~ ndation curve of F.H.A.  The bathroom shall se directly accessible
Said, iso. 750. to the bedroom and/or living/sleeping

area without passing through any habit-
Interior Wall able area .

t Sound trensi ion Class (STC) 42
minis , (without doors) ASTh-E90, Size:

Sound Transmiosion Class (SIC) 24. a. Minimum area 35 square feet.
- Minima for doors . ~ Minimum ceiling height 7 feet.
~ 

C. Occupancy two (2) mIniso~~.
- - 

a Luminous £nviro~~ nt:
Mechanical Criteria: - -

txteeier Well
a. There shall be Intermittent mechanical ;

P~ -- ~ Illuminated Envirorasent exha ust 200 CR4.
a. Visiom through glazing to be

wndisto’ ted.
S. Glass uhall pass 56% of visible Electrical Criteria:

light, minim um .
a. Provide a duplex outlet above s iek

Roof ceiling counter.

Illuminated Enviroreent 
— -- - -

- a. Ceiling ref lection 101 minimum . Lig hting Criteria:

Floor Calling - - a. Provide switched overhead light.
5, Provide swit~ked overhea d infra-red5’ tlluminated Esviroement drying lamp.

a. Calling Reflec tance: Ref.
RooflCeiling Sub-System II.

• S. Floor Reflectance : 3~ Plsrbing Criteria:
- 

- minimum. -

a. Provide rising valve for shower
Interior Well 140 F. maximum.

illuminated Envirorur,tnt -

a. Glass Rating: Mixieasre 20.
Gardner 60’ Gloosme ter.

Safety and Convenience: MUJ(MTRY ASEA
Exterior Wal l

I 
- Fire Safety Philosophy :

‘. -I Fire Containment: ASTM.-(l19 The hallway and/or entry area shall be a
m a. Load Searing: Non-Corltusti ble t ansitiored s pace  s etw een habitable

S. Non—Load Searing: Non-combustible rooms and s he l l allow for the easy ac—
~ 5 cast between these spaces.— ,~. Flame Spread: AStPl-(84

- a. Exterior Surface: 2CC Maximum .
- 5. Interior Surface: feet requirements Relationship :

~~~~~ for interior partiti on .
- c. insulatIon: 25 maulmue. The entry area shall be directly access-

~~ ible the prin-ary .‘equired eni t and the
~~b. Generation: A~Th SIP 142 kitchen and living area .

— I. Exterior Surface: 450 taxi-s.. so optical density . The hail shall allow access from the
S. Interior Surface: Peet require- bodroor/bath are to the lining area —

alflts for interior partit ions, ane esituay.
c. Insulation: so masmenwi optica l

I density.
- -

4 * 
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Si ze:
I Potential Neat: 8000 VT u for any square
I feet of wall section. ASPI procee dings a. M inimum width 3 feet.
I dl. S. Minimum ceiling height 7 feat.

Transmission of fire end smoke from
.me floor to another to be prevented. Electrical Criteria:

I 
a. Provide duplex outlet for cl~~aiu5.

- 
Roof/Ceiling

- Fire Safety Lighting Criteria:

Fire Containment: iIon-coiibvstlble, a. Provide switched onerhead lightiag
- ASTN-El19. fixture if size of space requires

- one.
Flame Spread:

a. Roofing: Class C or better.
*5Th- C 108.

a
n S. Coiling: 75 maxinisan. ASTh-E84

c. Roof used as walking surface:
75 maximum. *5Th-EEl.

d. Insulation: 25 maximum.
*STM-E84.

Smohe Generation: ASTM SIP 422.
a. Coiling: Maximum optical

density 150.
S. Insulation: Max imum optical —

density 50.

Potential Neat: 5.000 BlU maximum 
— 

—

for any square foot of roof ceiling
section. *5Th Proceedings 61 .

Floor/Ceiling -

Fir, Safa t.y
p .  ! Fire Containment: Non-combustibleI M1M—EH9.

I Flame Spread: ASTh-(84.
a. Floor Covering : 200 ~‘.axirnum.5. Ceilings: Match require ment

for roof/ceiling Ref. Sub-System
III.

c. Inselatlon: Match requirement
for roof/ceiling. Ref . Sub-System
III.

~~ke Generation: ASTh 51P422
a. Floor Covering: Maximum

eptical density 450.
S. Ceiling: Match requ irement

4 far roof/ceiling . Ref . Sub-
Systen III.

C. Insulation: Match renuiremunt
for roof/ceiling. Ref . Sub-
~~~~~~ ~~~~.

Potential Heat: 5,000 SIll macm ass
for any square foor of floor/ceiling
section. *5Th Proceedings 61.

,p .~~~ - Interior Well

Firs Safety

• ‘ Fire Containment. *5Th E-l19.
•. Load Seerings: Non-combustible.

¾ -
‘ ‘1

78 

‘C 

1: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~ _ _ _ _  _ _ _



- -- - _ _ _ _ _ _ _  _ _ _ _ _ _

CERL DISTRIPk ITIO~
Chief of Enqineers
AIIM: DAEN-AS I-L (2)
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