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FOREWORD

This Investigation was performed for the Directorate of Engineering and
Construction, Office of the Chief of Engineers (OCE), under Project
4A762731AT41. "Design, Construction, and Operation and Maintenance Technology
for Military Facilities"; Task A, "Architectural Research and Development in
Support of Military Facilities"; Work Unit 001, "Developing Habitability
Deeign Criteria." The applicable QCR is 3.10.001. The OCR Technical Monitors
were Robert Shibley and Richard Cramer (DAN-ECE-A).

This Investigation was performed by the Facility Systems Division (FS),
of the U.S. Army Construction Engineering Research Laboratory (CElL).
Mr. Edward Lots is Chief of CERL-FS. Appreciation is expressed to Dr. Charles
Loser for his help with this work.

COL Louis J. Circeo is Co mander and Director of CERL and Dr. L. R.
Shaffer is Technical Director.
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INTRODUCTION

One of the responsibilities of the Chief of Engineers, as defined in Army
Rc ulation (AR) 10-5, is to develop requirements for improved construction
design criteria for the Army, Air Force, and other Government agencies.l R
415-20 further defines this responsibility as developing, maintaining, and
promulgating architectural and engineering design criteria for use in provid-
ing the Department of the Army with constructed facilities. 2 Because many of
the Army's missions are unique or constrained by regulations, Army-specific
design criteria must be developed.

One goal of design criteria is to ensure that a facility effectively sup-
ports the mission and functions of the organizations and people who use it,
i.e., to provide habitability. More specifically, design criteria must
address the health, safety, mnrale, and satisfaction of users, the performance
of operations and activities, and the security of users, information, and
equipment.

A major problem is developing design criteria that address user missions
and presenting them in a way that is easy to use. Factors contributing to
this problem include (1) design criteria documents have a variety of users
with different information needs; (2) the need to differentiate among design
criteria, requirements, and guidance; (3) the need for an orderly method of
developing criteria; (4) the difficulty of systematically identifying or
locating criteria already in practice; and (5) the difficulty of determining
and retaining information about why a particular criterion was adopted.

Changes in Army Service School programs of instruction teaching methods
and staff levels require that an orderly process be used to identify facility
problems and implement appropriate solutions to ensure that school facilities
support the school missions as changes occur. Although a Design Guide for
U.S. Army Service Schools (DG 1110-3-106) exists, the need to manage school

Lfacilities placed a new demand on the Design Guide.

ObJ tlvo
The main objective of this study was to develop a method for formulating

habitability design criteria for Army Service Schools preparing design infor-

mation for specific facility or space types.

FOrganization and Functions-- Departme of the Army, Army Regulation (AR)

10-5 (Department of the Army [DA], 1978).
2 Project Dovelopment and Design Approval, AR 415-20 (DA, 1974).
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INTRODUCTION

Approach
The first phase of this study was devoted to developing a data collection

and analysis method. The prototype method was discussed in CERL Interim
Report P-ill.

3

This prototype method was tested by developing a draft document for
managing service school facilities.

In the second phase, the method was further refined and prepared as a
user manual for criteria writers. The final method is presented in CERLTechnical

':" Report P-121.4

This report documents Part 2 of Phase I of this study, the prototype test
* document.

Mode of Technology Transfer
The product of this work will be a supplement to DG 1110-3-106, Design

Guide for U.S. Army Service Schools.

R. L. Brauer, Methods for Developing Habitability Design Criteria, Interim
Report P-11/ADA088011 (U.S. Army Construction Engineering Research Laboratory

4 [rERL]. July 1980).
R. L. Brauer, Kim Groesbeck and Cynthia McNeilly, Prepa4nmand CommunicatinL
Habitability Design Information, Techniiiu Report P-122ADA13379-L IR July

V 1980).
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CHANGES AND SCHOOL FACILITES 1

Because U.S. Army service school training courses, methods, types of stu-
dents. and equipment are changing continually In response to changes in Army
weapons and doctrine, It is important that school facilities be upgraded so
their training mission can be accomplished as efficiently as possible (Fig-

* ure1)

This report describes ways to (1) upgrade, improve, and renovate service
school facilities in response to changes in school operations and (2) manage

* school spaces. It explains how to Identify the impact of changes on school
facilities and how to implement necessary modifications. This report also can
help service school administrative and academic staffs recognize problems and

* plan improvements.

S.=Ns

NLAN S M .S

*J.NGW APN

CHAGE

AMLA

MI "FUD

Figure 1. Changes which Impact U.S. Army-service schools. ISBLANK
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1 CHANGES AND SCHOOL FACILITIES

Although this report focuses mainly on school facilities, the approach it
describes may be used to plan improvements to field facilities. 5 It also may

help National Guard, Army Reserve, or other organizations improve their educa-
tional spaces. In addition, personnel in installation offices of the Direc-

torate of Engineering and Housing (DEH) and designers will find information
helpful in dealing with improvement projects.

Facilities and Mission Accomplishment
Facilities are one of six elements necessary to accomplish a mission

(Figure 2).

I. Activities must be performed.

2. Personnel must be available in adequate numbers and skills to perform

these activities.

3. Equipment and Supplies must be available if personnel are to perform

Activities effectively.

4. Enough Time must be available to accomplish Activities.

5. A place or Facility is needed in which to perform Activities.

6. Funds must be available to support the other five elements.

With there six elements, a mission can be accomplished.

Facility changes, improvements, modifications, or renovations take time.

. Therefore, it is important to identify deficiencies or potential deficienies
early. This will insure that the facilities are available when needed. Since

new construction funds are not always available, existing school facilities
must be kept at peak effectiveness. As suggested in Figure 3, methods of

correcting school facility deficiencies range from changing a paint color or

providing a lighting fixture to major renovations and additions.

Many organizations can play a significant role in keeping facilities sup-

portive (Figure 4). One of the most important roles is played by the service

school organization itself. At the installation, help is available from DEH

and the Directorate of Industrial Operations (DIO). Additional help may be

available from the Training and Doctrine Command (TRADOC) Headquarters and the

Training Support Center at Fort Eustis, VA. On larger projects, a Corps of

Engineers district will be involved. Professional architecture, engineering,

and other design services may be required and obtained through DEH at the

installation or through a Corps of Engineers district. In certain cases,
other organizations at the installation, in the Department of the Army (DA),

or in the Federal government may be helpful.

5 Training Land - Unit Land Requirements, Training Circular (TC) 25-I (DA,

4 August 1978); and Training Ranges (Army Range Requirements), TC 25-2 (DA,
10 March 1980).

14

e' l- .........



.. i - -MA -E-k a A

CHANGES-AND SCHOOL FACILITIESI

ACTIV ITIS /P2ERSOWX&L

4OIMN
AN IM N

SUPIS44EUI~

Figure 2. The six elemen~ts of mission accomplishment.
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I CHANGES ANDSCHOOL FACILITIES

" SCHOOL INSTALLATON

-F
SUPPORT IOLENEERS
CENTERCO ITTEE '-'

EN r___ 
W__ ___

HO TMADOC u S

Figure 4. Many people are involved in keeping facilities supportive.

- Overview of Report
Chapters 2 through Adescribe a three-step process for upgrading U.S. Army

service schools. The relationships among t'he three phases are shovn in
4 Figure 5. During Phase I, problems vith existing school facilities are iden-

tified; i.e., methods are detailed for identifying problems with the quantity
of space available for various activities, the general quality of school
buildings, ad the quality of individual spaces.

During Phase II, problems are grouped into improvement projects. Inf or-
mation gathered or developed for each project includes data on the availabil-
ity of funds, the need for design services, cost estimates, steps from initia-

, tion t~o completion, and required procedures and approvals. Priorities for
=: projects are established and project activities are scheduled.

. During Phase III, appropriate projects are initiated and progress is mon-
*! itored. Feedback to school staff and students is provided.

~In viev of the many changes that occur in the Army and in Army training
: schools, facilities can be kept effective only through a continuous effort to
i r improve them. Changes in missions, veapons, teaching methods, educational
Ii equipment, training aids, student loans, and qualifications of students need
~to be monitored to determine their impact on school facilities. Many of these
i changes cam be detected early through existing school directorates and activi-
~ties.•

16
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CHANGES AND SCHOOL FACILITIES1

!I
• 1MIR MENTr

'1

Figure 5. The three-phased process for Improving service school facilities.

How To Us. This Rport
As shown in Figure 6, this report is divided Into two parts: procedures

for identtfying needs and accomplishing improveuent4, and improvement guide-
lines about types of school spaces. The procedures laid out in the three
phases described above explain what to do, where to get help, and who to con-
tact. Work sheets for collecting, tabulating, organizing, and managing infor-
nation and activities for these steps are described In Chapters 2 through 4.

H OW TO

1110-3-106
ULS, ARMY
SKRVWcE

.5

Flure 6. This report is composed of procedures and guidelines.
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CHANGES AND SCHOOL FACILIliES
In Part 11, improvement guidelines include requirements (statements about

what is needed), criteria (standards which satisfy requirements), guidance
(recommendations for applying standards or to illustrate effective solutions),
and other data about school facilities.

9"

Sftffin for ImpovmMes
Managing change in school facilities is not a simple task. It requires

systematic collection and analysis of data, the ability to draw knowledge
and help from others, and a sense of order, and the capability to plan activities
and get things done. A professional knowledge of building design and construc-
tion is not necessary, although some knowledge and experience with facilities
would certainly help. Similarly, a complete knowledge of school operations is
not imperative, although a general knowledge of how things operate within a
school is important. As shown in Figure 7, the key participants in managing
change at school facilities are the school commandant, a school planner, a
school master planning committee, and, in some cases, the school's staff,
faculty, and students.

ST OMASTER

Figure 7. Participants in improving school facilities.

An individual from the school staff should be designated school planner.
." The school planner is responsible for maaing and executing the procedures

described in this report. In eany cases, the school planner position would be
best located in the Directorate of Support, as shown in Figure 8. It is
recommended that the school planner be a civilian, to provide continuity from
project planning to project completion.

18
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CHANGES AND SCHOOL FACILITIES ,

SCHOO

Figure 8. Recoended organizational structure for improving
school facilities.

The size of the planning task and the amount of time required for it will
4 vary with the condition and size of the school facility. Initially, the task

of identifying problems and getting improvement projects underway could
require a sizeable effort. However, after the initial effort, the task should

*i diminish in scope. The school planner may need help in completing planning
~activities, maintaining planning data, etc. An assistant may be needed to

perform more routine tasks; secretarial/clerical help should also be provided.

wlmMSTE PPLdAONNm

To help the school planner, to assure project continuity, and to broaden
the representation in planning activities, recommendations, and decisions, a

19
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CHANGES AND SCHOOL FACILITIES

master planning committee should be established. This committee should have
five to nine military and civilian members. Members should represent the
various directorates in the school. Consideration should be given to includ-
Ing representatives from DEH and DIO as full or advisory members.

The school planner should be a member and possibly chairperson of the

master planning committee. The committee would be responsible for helping to
prepare recommendations for projects and project priorities, establishing and
implementing facility standards, and providing input and continuity to school
improvement projects.

Appendix A lists suggestions for establishing a school master planning
committee.

Sch Co~ImIIIw
The school commandant provides the initiative for school improvements by

establishing th-: importance of school improvement activities and insuring ade-
quate support. The commandant acts as decision-maker and participates in the
pl.nnIng/improvement process.

" ~. Sah Stff, Faouly, mid 86mb

The school staff, faculty, and students are valuable resources which can
be used to help identify problems and evaluate particular spaces.

20



IDE~iYMN PROBLEMS WITH SCHOOL FACILITIEs'2
(Phase 1

Omn pro M,,b fm
.4,'

Some school facility problems are easy to identify. For example, it to

easy to tell whether a light switch is working: if the switch is thrown and

the lights do not come on, it is obvious that something is wrong. However, it

is more difficult to determine whether students have enough light to read
printed material comfortably. The goal of the methods described in this

report is to identify all kinds of problems, not just whether available build-
ing features are working. In general, the approach is to establish what is

needed to support the activities, personnel, and equipment within the school,
and to compare those needs to what is provided (Figure 9).

WHAT
is

"-'":V S T O 9 E

* .*~, NEIDI

EXISTS

Figure 9. Approach for identifying problems with school facilities.

The approach described in this report can be applied to three main types

of problems:

I. Quantity and type of space.

2. General quality of school buildings.

3. Quality of individual spaces.

Figure 10 is an overview of the problem identification process.

21
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,IDENTIFYING PROBLEMS WITH SCHOOL FACILITIES
phs IDENTIFY PROBEMSWIT

SCHOOL FACILITIES

ANTIT o

SPACE GENERAL SPACE

SPACE NEEDS

ANALYSIS
ICURRENT

AND FUTURE,

I SUPUIi -

CE OF EXISTING

SMAYOF
EXCESS OR
DEFICIENCY
OF SPACE6

PROBLEMS

Figure 10. Overview of Phase 1. (Numbers refer to worksheets for

organizing information.)

Md TW of -II
As the number of students, the size of the school staff, 

teaching

methods, types of curriculum, and other factors change in the school, the

total amount of space required may change, or 
the amount of space needed for

different purposes may change. Figure 11 shows the difference between current

and future space needs for an example school. For example, assume a school

currently requires 100,000 sq ft (9 290 m ) of space. Twenty percent of that

space may be needed for staff offices, 40 percent for classrooms, 30 percent

for laboratories, and 10 percent for self-paced instruction. A year later,

when additional space or new types of space may 
be needed, the demand for each

type of space may change considerably. For example, 120,000 sq ft (II 148 m)

may be required: 17 percent for offices, 13 percent for classrooms, 20 per-

cent for laboratories, 30 percent for self-paced 
instruction, 10 percent for

Job simulation areas, and 10 percent for student counseling.

22
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En<FYN PRoLEMs WM SCHOOL FACmes2

-- COUNSELING
S SIMULATION

SL SELF-PA

LLADS

OFFCWO ICES

CFUTURE

Figure 11. Quantities of spaces needed change with time.

The general quality of school buildings includes exterior features such

as parking areas, sidewalks, or landscaping; the condition of exterior materi-
als such as brick work, roofing, and windows; the general appearance and con-
ditton of the interior; the quality of ut'lity, waste, and janitorial ser-
vices; or the arrangement of spaces.

Not only is it important to have building features and subsystems in
working condition (e.g., light svitches, air conditioning, or heating devices
that work), but it is also important to know whether the school has the func-
tional characteristics necessary to conduct school activities efficiently and
effectively.

ON! Wt Md PI N*

someArmy schools are not static. It is not sufficient to snap a picture at
., some point in time, identify existing problems, and make some improvements.

Because small changes can add up to significant changes in school requirements
over time, it is necessary to look at future needs, and to look ahead for changes
in school personnel, student loads, teaching methods, teaching equipment, and

other factors which impact facility requirements. Problems must be antici-
pated and solutions provided before deficiencies become acute. For example,
because school operations such as training development and instruction are

being performed by contractors more and more frequently, new demands may
result from contract agreements. Therefore, the facility needs of contractors
must be included in school planning.
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2 .IDENTIFYING PROBLEMS WITH SCHOOL FACILITIES

Four primary categories of space must be considered before the amount of

space a school needs can be identified. Each category must be dealt with
separately, because different data are used to estimate each category's
required amount of space. Part II contains a brief discussion about space

isahqe and contents, and lists the people, activities, and equipment which
Influence space needs. The four categories of space are:

1. Offices

2. Training spaces

3. Training support spaces

4. Shared spaces.

Worksheets can be used to estimate the amount of space each category needs.
Sample worksheets and methods for estimating space requirements are described
in this chapter. They are also shown in Appendix H. These worksheets can be

modified (if necessary) and reproduced. General methods for estimating
amounts of space are explained in Appendix C. These methods can be used for
special spaces when worksheets do not apply. After space requirements for
both current and future operations have been estimated for the four categories
of space, total space demands can be determined by pooling the information
recorded on the worksheets.

Each organizational unit must be asked for help when space needs are
estimated, particularly if space needs are being predicted. People within
each Directorate who are not on the master planning committee, but who
thoroughly understand the group's mission, can be very helpful in identifying
what is needed or what is wrong with existing spaces.

Estimating Required Office Space

Space standards for general offices in the Army are based on the number

of people requiring office space and their rank or grade. In addition to gen-
eral offices, there are special office areas, such as rooms for reproduction
equipment, files, or material storage. The sizes of special office spaces are
a function of the equipment and furnishings they contain. Space standards for

Army offices are listed in Army Regulation (AR) 1-21 (Appendix A), in AR 405-
70, and in Technical Manual (TM) 5-800-1.6 These standards, together with

Federal Property Management Regulations, are summarized in Appendix B.7

Figure 12 is an example of how office space requirements are tabulated

and estimated for several organizational units using Worksheet I. Space
refilrements normally are based on currently authorized personnel and func-
tion-. A simltar analysis can be done to estimate potential requirements.

Administrative Space Management, AR 1-21 (DA, 20 July 1970); Utilization of
lEstate, A 405-70 (DA, 23 February 1977); and Construction Criteria for

A-r rmFacilities, Technical Manual (TM) 5-800-1 (DA, 10 September 1974).
7 41 CF, Sub-pari 101-17.3.
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IDENTIFYING PROBLEMS WITH SCHOOL FACILITIES
(Phase 12

" ISPACE NEEDS 54CURRENTIo.,, _ iT Oo: II OFFCE
ANLYI 0FUUE o~ - DIRECTORATEO°O 0le 9I5 OFFICES

ANALYSIS LOFUTURE IOATE,___oooT ooms.i......I

ORGANIZATION SPACE NAME PEOPLE SPACE TYPE SPACE SO. FT.
NAME RAN%/ STANDARD REQ'D

'e:c. -FFiC- & -t If',15: too t.$1 ftoo
- P&lar.L 139

-5e4"T r-Fitz &'-4 1 M 1' 00, - too tbf 0
. al L/ o 3: &0 f .. 1W

FIL4E ZWM fl(,

W1 ft- 140
N CJeTOTAL 7to

L'E.-- W~?FL( &At6F &41 9 10 -a- too {-- 10

%iiR~ 150M ~ 6416 6) &O..' 0f40. 1W

WN IL RZV- WIT eqT :
&AWJ~afTV~L MET. 15

".II510TU. L '715

SNIET

Figure 12. Example of tabulation of office space required by three organizations.

.-P

Estimting Required Training Space

Training spaces are those rooms or areas in which training actually
" occurs, e.g., classrooms, laboratories, or self-paced instruction areas. The

amount of training space needed is a function of the course being taught, the
., equipment used, the number of students in a class, the number of concurrent
*classes, and the duration and frequency of the course.

Training space requirements can be listed by program of instruction and
course. Figure 13 is an example of how training space requirements are tabu-
lated. Demands for each type of training space required by a particular pro-
gram of instruction or course are estimated in square foot-hours per week, and
then adjusted for the typical number of hours in a training week. A utiliza-
tion factor (the portion of the training week that a room is actually in use)
is then used to provide an estimate of total square feet. The number of hours
in a training week may vary by school or curriculum; the utilization factor
accounts for these fluctuations in student class loads.

Information about courses (e.g., numbers of students and how often they
meet) can be obtained from the Army Program of Input to Training (ARPRINT) and
is available from the Directorate of Training (DOT). The ARPRINT projects

*student loads for each course several years in advance. The ARPRINT can help
-*. estimate training space requirements, but should be used only with the help of
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2 ,!DENTIFYING PROBLEMS WITH SCHOOL FACILITIESi (Phase 1)

the class scheduler, because it may contain data which reflect existing space

conditions. For example, class sizes shown on the ARPRINT may be based on the

seating capacity of available rooms and not on ideal instructor-student
ratios. (Additional information about the ARPRINT is given in Appendix D.)

SPACE NEEDSIF-,,CLM4bTC--L t5& TRAINING
ANALYSIS -iCURRICULUM A.4, Tt-4, ,. SPACES

COURSE OPTIMUM HOURS NUMBER SPACE DEMAND ADJUSTED
CLASS PER OF TYPE OF SPACE STAND- sqIe-e1/Iw.1 DEMAND

NUMBER/TITLE SIZE WEEK CLASSES Ioq IIMlud I q III
IMl fi |1l Idl I41albi.1clildl

ift"MM4

A- 75t0 [:e - -±aw..' '10 ., . cvc.. €; 2.s z coo

•10 1.5 5 tea -P -55 I05,C 4Z &

7t AIANV tfju& '10 5 5 VEJ--pA6 rQ-N 55 -1.?000~ M4z9

40 -1 -1 Lace-~rC -
UAt 45 a5, coo 2-14!,

- 1~24Z ~*~-r~ 5 10 LobexziTcx I eOO +4

-15blt F'MRA&4T '10 5 '10"W- 0 I&A e)-4

COMMENTSime I *~* 9b AD UTED DEMAHOW DEM*ND DAE )AK
MZX. W Al !V " e4bihML TYPICAL SIIFTIII../Weeki a UTILIZATION SE

Cg~g4tr - OWL&~M ATOeL1 -3e

j Figure 13. Example of a tabulation of training space required for several courses.

Estimating Required Training Support Space

A variety of support spaces are required for training activities. These
might include study areas, instructor preparation areas, counseling spaces,
school libraries, projection rooms, instructor rehearsal areas, or remedial
instruction spaces. The estimate of the space needed for each of these areas
is based on a variety of factors, depending on the type of space. Because of
this variety, different techniques may be required to complete estimates, or

4 methods already used to estimate office or training space may be appropriate.
General methods are described in Appendix C; information given in Part II may
also be helpful.

Estimates of training support space needs can be tabulated by organiza-
tional unit using Worksheet 3. An example is given in Figure 14.

26

.q:.-,;- -*.*.e. . . . .. . . ... . . .......~~-.. -. a.".*. **.- *... **.. "...?. -. . . .'. *..... - . . . . . .. ,. .. . .. . .,... .. -... ,.. . . . -. .. . . .- -



IDENTIFYING PROBLEMS WITH SCHOOL FACILITIES
(Phase 1S

SPACE NEEDSI TRAINING SUPPRi
ANALYSIS I SPACES

ORGANIZATION SPACE J SPACE ESTIMATING SO. FT.
NAME NAME TYPE FACTORS REO'D

h~AusiglrA k10f, .~dI04 V 'L4rAflVotP j~na~ PUP. V42,% it) i&o4aJk1tR, x' Ize'
1'T~ ~ lP~rtW -jAimE T

109+W5-AL.,aj.. getim' '- PT 4&& '

fWAis,-ifo iw FT -±X 1 30

sJ~EbJ~p ~ ~ ~ d) ~-FT I tO'

* 1c"mu11s SoEE

Figuiare .4. Example of a tabulation of training support spaces required for

one organizational unit.

1- thsWWa- d mw" -0
Shared spaces are those which co not belong to a specific organization.

These include student lounges, snack bars and vending areas, book stores,
store rooms, janitor closets, and latrines. The basis for estimating their
required amount of space will vary by type of space. Size may be a function
of the number of people or the amount and kind of equipment located in a
space. Space quantity criteria are given in Chapter 4 for some types of
spaces. For others, the estimating methods given in Appendix C may be needed.
Requirements for shared spaces can be tabulated by organization or for the
entire school.

An example of how to tabulate shared space using Worksheet 4 is shown in
Figure 15. Data about users and contents were provided on the worksheet where
they were necessary to complete the estimates.

Not only is it necessary to determine how much space is needed for each
'. category and type of space, but it is necessary to establish how much space

27. .
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2 IDENTIFYING PROBLEMS WITH SCHOOL FACILITIESr :" (Phase 1)

SPACE NEEDS c ZTI. CTD SHARED
ANALYSIS S PACES

NAME U S CESTIMATING SO. FT.USERS CONTENTS FACTORS REO'O

M1,1" 41-~ -. AP.LCV F1h0.1beg" I WC_ CO)5 60 FT

A-.a 2 -wg - 2 tI~E LiM~ 4cM %;

Wo , Tt44&r g PW41.o. T o.

A~~bjv)~ 1c)LIC)z">@1t9PF

10 I Q F'r 270~

;,7 FE 6L _, Fo~nlC& , 30 ~

1AMITW 4e)'

bk.4Th.-, tAOtE.iP40

_ _ _ _ _ldf, _ _ _ _ _ _ _ _ _ __ _ _ I. _ _

I T 
'DATE W00"COMMEE; IET

Figure 15. Example of a tabulation of shared space requirements for
one organization.

exists. The amount of space available can be determined in two ways. The
first Is to survey all school facilities, classify each space by category and
type, measure each space, and compute its size. In the second method, room
dimensions can be scaled from floor plans of the buildings and room sizes com-
puted. Up-to-date floor plan drawings can be obtained from DEH.

Information on availability of spaces can be tabulated using Worksheet 5.
Data can be logged for each room or area and totals established for each space
category and type. An example is given in Figure 16.

Comphl~s of ti e & amd AvakblsSWpao

To identify whether enough space is available for each category and type
of space, the required amount of space must be compared to what exists. This
comparison can be nade for either current or projected space needs. It can be
made for particular organizations or the entire school. Excess or
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TABULATION OF AVAILABLE SPACE 17 /"
SPACE SIZE

CAiEGRY/TYPE ROOM OR LOCATION 1a. FT. TOTALS

70
T~l& 4AT046 Dbo& Sol

"-#A 1111 loc

W IZ10

M d40 looM

.: ~~laboratores, and & sl-ac res

*'1

IN IWi I&WZ

p.-..A I"

Figureto h. Example of a tabulation of existing apace for classrooms,
laboratories, and self-paced areas.

deficiencies in each category and type may result in space problems to be
* resolved. Care should be taken when analyzing space to keep categories and

types separate. Many space types cannot be directly interchanged with others
without modification -- a "quality of space" problem.

Using Worksheet 6, current and future needs for space from Worksheets 1
lsrotugl 4 are summarized and compared to existing space listed on Worksheet 5.

AnI tx.mple comparison Is shown in Figure 17.
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2 IDENTIFYING PROBLEMS WITH SCHOOL FACILITIES

'COMPARISON OF SPACE NEEDS AND AWAILABILITY

SCO PACESN AVAILABLE REQUIRED EXCESS

t'E4LF- P64P Izoo1

AaFAT 6.0 1WOo f oo

V CD~Jrgc~rc~ ~ zoo 500 ~~

400 C

,J.

IIC s,.T,bT P ,,v,.T ,,,.O Te.T J, ,-,

V..

Figure 17. Example of a comparison of available and required space
for certain categor ies.

G"Woo weflty of mawig
The purpose of this method is to evaluate the general characteristics of

school buildings and identify qualitative problems that may exist. General
characteristics are subdivided into two categories. The first is support ser-

vices which are provided to the building or areas around it. The second is
the general condition of the building, the areas around it, the subsystems
within the building, and the arrangement of spaces.

Because the evaluation of the general conditions of school buildings
Involves many technical judgments, help int making those judgments may be
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DENTIFYING PROBLEMS WITH SCHOOL FACILITIES
(Phase 1)2.

obtained from school staff members and members of the master planning commit-
Lee. In addition, DEH may have already completed an evaluation of the build-
ing structure, the subsystems, and the grounds under the Real Property Manage-
ment System (RPMS). (More information on RPMS condition reports is given
helow and in Appendix E.)

How wel a school performs Its mission is affected by the general condi-
tilons of the school buildings. Such impacts can be direct. For example,
wate.r leaking into a room may make it unusable. Other impacts may be
indirect. For example, because the general conditions in a school building
are very poor, they may affect the attitude and performance of school staff
and students.

Judgments about the quality of buildings may be influenced by personal
biases. These biases may have to do with promotion potential, economics, pol-
itical issues, or other factors. However, one way to minimize the impact of
these biases is to obtain Judgments from more than one individual.

Worksheet 7 is the checklist used during the general evaluation of school

buildings. A variety of items are listed for judging the general character of
items. Definitions of the three rating categories are given on the worksheet.
In addition, space is provided for making comments to explain or justify judg-
ments. An example of a completed general evaluation is shown in Figure 18.

An evaluation should be completed for each building. RPMS reports

(Appendix E) already contain evaluations of certain items. The two signifi-
cant reports are Deficiencies by Facility (RDF) and Deficiencies by Component
(RDC). Schools should contact DEH to be placed on the distribution list for
these two RPMS reports.

The arrangement of space within a school also can have a major impact on

the efficiency and cost of school operations. For example, physical distance
may create the need for extra equipment or staff, or, over the years, rooms

within a school may be assigned to house functions for which they were not

designed. Because spaces do not become available when needs arise, functional
relationships among spaces are destroyed over the years. From time to time,

*v it may be necessary to reassign space to create the functional relationships
which best support school operations.

Although functional relationships are of primary concern for school

operations, many other factors must be considered when reassigning space
within a school. Key relationships are presented for each type of space in
Part I. General relationships for school spaces are discussed in detail in

Army Design Guide (DC) 1110-3-106.8 Procedures for analyzing existing space
relationships or projecting desired relationships are given in Appendix F.

afy Of bubl" ms_
The purpose of this method is to identify what requirements exist for

Individual spaces and to determine how well those requirements are satisfied.

Army ;ervi'v. ;,h-,,-4, I)esign Guide (D) 1110-3-lOb (DA, September 1976).
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2 IDENTIFYING PROBLEMS WITH SCHOOL FACILITIES(Phase 1)'

GENERAL EVALUATION OF SCHOOL BUILDINGS]
LD jRATI NGi  DESCRIBE AND

ITEM 112 3 EXPLAIN PROBLEMS

A. SUPPORT SERVI ES

1. Janitorial L 4
2. Rubbisn Col~ecion dnd eT7oval

3. Fire Protection

4. Snow. Ice and Sand Renoval

S. Security _ _ _ _ _ _

5. 8UILDINGS n

1. Rio ain n-

2. Structure

3. Floor Covering

S. Interior Painting

6. Heating

7. Air Conditioning

S. Plumbing

9. Electrical- -"
10. Equipment !

11. Utility Plant Equipmnent

a. ter
b. Air conditioning and refrigeration
c. Heating
d. Sewage

.4a. Electrical

1. Satisfactory condition
2. Needs some irnprove-ent or shows some sign of deterioration
3. Needs extensive improvement or shows extensive sign of

deterioration

Figure 18. Example of a completed evaluation of one school building.

Deficiencies between what is required and what exists are defined as problems

which must be incorporated into an improvement program. Ideally, a functional

evaluation should be completed for every space used in every school building.

Evaluating the quality of individual school spaces is the most labor-

intensive task in this process. An individual may be assigned this duty on a

regular, part-time basis. When evaluating space quality, the evaluator shild

ask the school staff for help since they are the ones who use the spaces re.gt-

larly and are most likely to recognize functional problems which may not be

apparent to a casual observer.

32

% ... "-- ...



DENFYING PROBLEMS WITH SCHOOL FACILITIES 2(Phase 1)

GENERAL EVALUATIO OF SCHOOL BUILDINGS

___ __OEsCRISIF AND

I~TM 1 I EXPLAIN PROSLEMS

12. Utility Systems
. Waer W eW ir '"T ,

.Ar onditioning nd refrigeratio

d. Se ge
• . Electrical .i .

13. Pavements 7

a. Concrete S i AI$WBi |tuminous F~k k~el
C. other 6 r 4"6'.

14. Trackage

16. rnage t0400 IT a,' -I mc

17. Apprteninces
a. For all except bridges

b. For bridges

It. OrMmnd Cover 1.. "

a. Improved grounds
b. Unimproved grounds I ej WAM. . co

C. SPATIAL ARRANGEMEN4T

1. Relationships Among Buildings

2. Relationships Within Buildings

1. Satisfactory ConditiOfn

2. Needs somI tmiprove-Snt or shows soMe sil" of deterioration
3. Needs extensive improvement or shows exteniv sign of

deterioration

I I17b1

Figure 18. (Cont'd).

An evaluation of individual spaces should determine both the functional
and the technical quality of the space. Functional quality is concerned-w-Lth
how well a room or space and its features support the activities, people, and
equipment It contains. Human performance, equipment performance, health and
safety, security, satisfaction, and morale are other factors included in func-
tional quality. Technical quality is concerned with whether materials and
features in a space work properly.

A checklist can be used to help complete the evaluation of each school
space. Worksheet 8 is an example of such a checklist (Figure 19). This
worksheet is designed to fit on a double-page folded sheet (four sides). Ini-
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IDENTIFYING PROBLEMS WITH SCHOOL FACILITIES

SPACE EVALUATION CHECKLIST 7
SPACE NAME NUMBER DATE
BUILDING COMPLETED BY_
ROOM DIMENSIONS -. L x _W X _ H

TYPE OF SPACE Icirclel
OFFCE TRATIING RA1NING SUPPCRT S ARO .SE
Adminstrative Cl.ssroom spaces, Instr-ctor Oreparation Sti.ent Lounges
Office Spaces Conference classrooms -reas Snac. 3ar/

Conference Rooms Laboratory spaces/ Instructor Remearsal ;e anc g AreasOther Instructional shops Room Sookstc-e
Laboratory - Classroom Counselin'g Spaces LitrinesSelf-Paced Instruction Rereaial Instruction ",nitor C'osets
ROOMS Spaces Other

Seminar Classrooms recncal Library
AdI torium/Theater Study Areas Necisanical
OtherpProjection RooMS Foolr

Other

REOUIREMENT GMT ROMTj COMMENT, PROBLEMS

EXISTS SATISFIED

4 YES NOI

A. SPA oE

2~,A Ti iT L-wa)

4. Distance between rfl 4.,5,1¢01lmnns 4to Ics/, ,.,,o U ! I,
11. ACCESS/CIREULATION

1 I. Seeing in or out ,- -

2. Not seeing in orot I
(3. Coors A opel v '' . .

t.Dimensions

b. Opening & closing I
c. Locks

4. Distance to other spaces
(cable runs walking),

a. .orizontal
b. Vertical

(s. Acess to other spacesV ~

t~a

S 8a

Figure 19. Example of a completed evaluation of one space.

tLialLy, what is required in a space must be determined. Then, it must be
established whether the requirement is satisfied by the conditions or features
in the space. If a requirement is not satisfied, the problem or deficiency
=ust be described.

Some requirements may be applicable to all repetitive spaces, such as
classrooms or offices. The master planning committee may also want to estab-
lish its own basic or standard requirements for repetitive spaces. Standard
requiremenr. can be noted on worksheets before they are reproduced and used to
evaluate particular spaces. Modifications can still be made for particular
spaces of that type. The typical steps used to conduct evaluations of the
quality of school spaces are:
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IDENTIFYING PROBLEMS WITH SCHOOL FACILITIES')
(Phase 1) -

FEGUMM"COMMENT PUOSLEMS

UTILI7IES AND0 "dSTE

b. Current
c. power
d. Fluctuation 1imits
e. Receptacle 1ocation
f. Specil controls

: 9. Control locations

2. watt.. -v "

c. Quantity

d. Location

3. lj:. /f 'S

b. Amount or capacity

c. Location I

--------------------------------------------. q--

S. Special iroaste

4. C Ast I /

6.t !

c I& lud

4. Capacity

b. OlNotI q aTA L se

.Li esour)

. ist .

2.~~~~~o beingis ovuerheard cnat(OC o ac pc o epcn

Iso. Lationo m
.pItde. soup")

14. Estale sopetand orh b rqudiemndtroos for antur Ni s

2. Est~ab Nothain user pint o otctacfo ahspc ohepcn
hutealain. Iotion Oine PCmybfailawihteueoanmbrf
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2 IDENTIFYING PROBLEMS WITH SCHOOL FACILITIES(Phase 1)

REQUIRMENT EOMT I~OMT
REQUREMENT EXISTS SATISFIED COMMENT PROBLEMS

YES INO.
3.(Te-ral Con~it.ions) 'V /

a. Co ifort medting

b. Comfort cool ing
c. Comfort oentilation
d. Hnwiidificat'ofl
e. Air ""We -*nt
f. .eatin. or cooling

for equipnent

4. Air Quality
a. Odor control

b. Control of dusts'.A., o Caes
r "' - - - - - - -hM*,f, T

S. RadiationI------- 
LA ei M Ay

a. Shielding for
ionizing

b. Shielding for
non-ionizing
radiation

E. APPEARA1ICE/FINISHES/I ,AGE

1. Floors

b. Static fre
c. Acid resistant
. s c ean

a. Appearance/i iage I I
characteristics

f. Heavy loads and
traffic

2. al 1s 7
a. Appearance/image

characteristics
b. Maintenace & cleaning

c - eiluescaViT) IV kh5 t* e j EA' Pft"

3. Celling
a. Appearance/image

characteristics
b. Special provisions

F. COOIIUNICATION

fel!ephone iflnn' V " &jVA#AWLW* i~~
Z. Ded cated lines ihot EA.* exy V.h. .Qg.E 4lines, data lines) t:Tv1W .#'T% ,&-o 444 ,
3. TV receptaclie- lines flR A.&A f. Co .WPAMSR

4?Speaker ste,,) V/-' "WM M(.k ew

Figure 19. (Cont'd).

To shorten the time needed to initially evaluate the quality of indivi-
dual spaces in a school, a questionnaire may be substituted for a comprehen-
sive evaluation. This questionnaire should be distributed to people who
occupy and use school spaces. Those spaces identified by questionnaire

*" responses or spaces where serious problems exist should be evaluated first.
Eventually, all spaces should be checked carefully.

Whe'n a questionn tlre is used, it should be brief, since its main goal is
to qluickly locate p.rtlicular problems. An example questionnaire is shown in
Figurt. 20. Bec;IusI, rj'ii.ttonnaires often collect a lot of information which
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-IN

Flo-w -

m. sxuI ilI umi Fura

1. ShsvI

Valsts)
b. flir~r (ik.

wilme bavs.* at

2. :Irr Proetionl astS.ensors (no".'wft
b. Alarms
C. Supmsions Systm

3. Issulth & Safety
A. 1ye Wash famtaihs

b.vtosY j A4.'MA. UK APV OLW
d. 11"S or docks SI" jam 11P WAM

S. vibration
a. Isolation

a. Zdbtticatie. Sigs

3. Sipas Codiio

figure 19. (Cont'd).

cannot be sed, the evaluator should use questionnaires only to ob;.sin a
desceription of each problem, its location, and whether it exists now or will
be coming up in the future. Data about respondents and their organizations
are not needed. The typical steps used to prepare avid analyze questionnaires
are:

1. Draft questionnaire content. Prepare cover letter and/or distribu-
tion statement. Prepare camera copy.

2. Print questionnaire materials in sufficient quantities.
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2 P!ENTIFYING PROBLEMS WITH SCHOOL FACILITIES
(hase 1)

SCHOOL FACILITY jUESTIONNAIRE

Background

e. want to impro~e our school facilities. ae think you can nelp J iden
tify problems that ne'J attention. We are interested in those A icn exist now
or may come up in the future.

School facilities include the buildings themselves, areas around them,
building services as well as particular interior rooms and exterior spaces. The
following questions may help you think of some Problems with our school facili-

ties.

1. Do problems adversely affect activities, performance, or productivity
for you? For your group?

2. Do building features or furnishings ana equipment work? Prooer!l
3. Are there any safety hazards? Security problems?
4. What could be done to make the school a more pleasant place?
5. Do the right kinds of spaces exist? Are they arranged well?

Instructions

1. In the space below, please identify problems with school facilities
that you know about. Obviously, you will know more about the areas in
which you work. but do not restrict yourself to problems in those areas
of the building. For each problem, please:

a) Describe the problem briefly,
b) identify the location where the problem exists,

c) state whether the problem is a future one.

2. If you need more space, use the backside of this sheet, or call
for additional copies.

3. Thanks for your help. We want to make our school facilities the best

and keep them that way.

THE MlASTER PLANNING COMMITTEE

PROBLEM DESCRIPTION LOCATION/FUTURE

'.4°

Figar- 20. Sample questionnaire for identifying problems with

school facilities.

3. Distribute questionnaires to all faculty and staff members and a sam-
ple of students. Try to make student samples representative by selecting some
from each school building or area of a building.

4 382
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IDENTIFYING PROBLEMS WITH SCHOOL FACILTIES

4. When questionnaires are returned to a central point, tabulate
results. Organize tabulations by type of problem and list each location where
a problem exists. Keep future problems separate from current ones.

5. Use data to help develop an improvement program.

6. Provide feedback to school personnel about questionnaire results.

When conducting space evaluations, consideration must be given to how
much time and support are available. If time is short and help is minimal,
start with the questionnaire approach.

To assure that functional problems are identified, it is essential that
one or more users be involved in evaluating each space (using Worksheet 8).

When evaluating shared spaces, it may be necessary to involve a represen-
tative sample of users. For example, a student lounge should be evaluated
with the help of several students. A snack bar should be evaluated by a sam-
pie of people who use the snack bar, as well as by the food service organiza-
tion which operates or services the snack bar.

Spaces used to house mechanical equipment for the building or spaces used
by custodial services need only be evaluated if problems are known to exist orif an Impact on school operations is apparent. However, if these spaces are- evaluated, It is Important to involve the users in the evaluation.

I-o
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DEVELOPING AN IMPROVEMET PROGRAM
(Phase 2)3

Figure 21 shows how improvement planning is CoUmptLed during Phli s, 2.

First, problems identified in Phase I are grouped into improvement projects.

Preparations are then made for implementing these projects: that is, cost
estimates are obtained, the steps and approvals necessary for each project are

* .Identified, available funds are identified, priorities are set, and project

" chedules are plotted so that progress can be monitored to completion. By the

end of Phase 2, all project planning should be completed. Solutions are not

developed in Phase 2. Solutions are prepared or project designs are completed
: during Phase 3.

DEVELOP AN EPROVEMENT PROGRAM
2%

' F INTO

"ITW PA0JIE §ANrW

,,_ tsbbm hi P ojeot

j "CT$

Figure 21. Overview of Phase 2 activities (numbers refer to
worksheets associated with activities)*

The purpose of Phase 2 is to organize and group similar problems so that

they can be handled as a project. A project is defined as a group of similar

or related problems which are to be resolved.

potEIOUS PAG
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3 DEVELOPING AN IMPROVEMENT PROGRAM
(Phase 2)

School staff people with knowledge of or experience with funding sources,

facility maintenance, improvements or new projects, or space management can

help in school planning. People with such experience are most likely to be

found in the executive staff, in the Directorate of Suptort, or in the Direc-

torate of Training at the installation. DEH should be able to help solve most

facility problems, since its personnel represent a variety of technical back-

grounds. The Military Construction Division or Branch also has people who are
familiar with building problems. DIO should be able to help define furniture

and school equipment problems, e.g., maintenance, refurbishing, or procure-

ment.

Help and guidance in dealing with special kinds of school problems also
may be available at higher command levels. For example, at TRADOC Headquar-

ters, help may be available from or through Deputy Chief of Staff for Training

(DCST) (see Table 1). Initial contacts may be made through the Resident

* Training Directorate, which has a coordinator assigned to each school.

Facility problems identified in Phase 1 should be grouped into projects.
Problems are grouped into a project because they require similar actions to

complete improvements, because accounting regulations govern what funding

categories may be used, or because the problems are all in one room or area of

:4 a building. For example, the need to improve flooring in several buildings
may result in a flooring improvement project. In another case, a furniture

painti'g and modernization project may be formed to deal with many furniture
problems because furniture maintenance falls under a single funding category.

The facility problems ideetified in Phase 1 should generally be grouped

according to the categories under which they will probably be funded (see

Table I for category descriptions).

If a preventive maintenance group exists within the school, its chief

should help the school planner identify the kinds of problems the group can

respond to (see Table 1). If a preventive maintenance organization exists

within the school staff, those items which can be completed under that program

should be removed from the problem list tabulated during Phase 1.

ON1nft Of •m

Initially, alternatives for resolving the excess of deficiency of spaces

identified on Worksheet 6 must be developed and evaluated. These alternatives

do not have to be complete solutions.

A special study may be required on how to reallocate space, since the

functional arrangement of space, the feasibility of osing available types of

42
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Table 1

Funding Categories* and Sources of Help for School Improvement Projects

Funding Category Description Organization

1. OPERATIONS AND MAINTENANCE,

ARMY (O&MA)

U. A. Training Activities

(1) School operations Conducting military training, School Commandant
including consumer procurement,
supplies and equipment, school
libraries. Preventive
maintenance support may exist
within the school staff.**

(2) Installation training Production of training devices, School Commandant
support publications, and educational TV;

installation of a training and
audiovisual support center;
training development and

- 4 evaluation.

(3) Army training support Management and operational U.S. Army Training
guidance to Army training and Support Center
audiovisual support centers.

(4) HQ TRADOC Management and operational HQ TRADOC
guidance to schools and centers

B. Base Operations

(1) Supply operations Purchasing and contracting DIO
services; purchase operating
supplies and equipment; receiving,
storing, issuing, and controlling
supplies and equipment.

(2) Maintenance of Provides for DS and GS DIO
material maintenance of troop and

operating equipment, including
Commodity Group Equipment (furni-
ture and office machines/equip-
ment) and audiovisual equipment.

*lf

**See note on last page of this table.
**See note on last page of this table.
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3 DEVELOPING AN IMPROVEMENT PROGRAM
v(PMue 2)l

Table 1 (Cont'd)

Funding Category Description Organization

(3) Operation of Production and distribution of DEH
utilities utilities (water, sewer, steam,

hot water, electricity, air
conditioning and refrigeration).

(4) M&R M&R real property, including
design costs and excluding
minor construction.

a. Utilities M&R of distribution systems
(generally up to the building line)
for water, sewer, electric
(including street and exterior
lighting); steam and hot water,
air conditioning and refrigeration
(including fan coil units and
small window units); ventilation;
fire alarm; and instruction systems.

b. Buildings M&R of structural roofing,
interior plumbing, electrical
and heating systems (including
elevators, covered walks, and

exterior and interior painting).

c. Grounds Maintenance; repair of grass,
ground cover, landscape and
windbreak plantings, crushed
rock and gravel blankets,
accessory drainage, and
dust control.

d. Surface area M&R of roads, airfield
pavements, parking areas,
open storage areas, and
walks.

e. Miscellaneous M&R of fences, flagpoles,
and training facilities
(other than buildings), and
fabrication of signs.

C. Minor Construction Small-sized projects DEH

involving erection***, (DEH may obtain
installation, or design services
assembly of real from organizations
property facilities; in the area,

***See note on last page of this table.
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DEVELOPING AN IMPROVEMENT PROGRAM(Phase2 .

Table 1 (Cont'd)

Vund tCat e oj Description Organization

the addition, expan- from the Corps

sion, extension, altera- of Engineers
tion, conversion, or or General Services
replacement of exist- Administration
ing real property
facilities (includes

design costs and
excludes minor con-

struction projects

under MCA).

D. Other Engineering Expenses for miscellaneous DEH

Support real property service such
as fire protection (including
procurement, replacement, and

installation of fire extin-
guishers, testing and inspec-

tion of equipment and systems);
refuse collection and disposal,
pest control services (fungi,

rodents, birds, and insects)
within and around buildings;

custodial and janitor services;

snow and sand removal; and ice
alleviation.

2. MILITARY CONSTRUCTION -

ARMY (MCA)

A. Major Construction Construction of military Corps of Engineers
facilities and acquisition (request made through
of real estate (generally DEH and HQ TRADOC).
large projects***).

B. Minor Construction Construction and modification Corps of Engineers
of military facilities (requests made through-"
(generally medium-sized DEH and HQ TRADOC).

projects not involving
totally new facilities***).

C. Supporting Activities Construction of access Corps of Engineers
roads. (requests made through

DEH).

***See note on last page of this table.
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*J(Phase 2)

Table 1 (Cont'd)

Funding Category Description Organization

D. Design Design of MCA projects. Corps of Engineers
(provided for ap-

proved projects).

* Funding categories are derived from AR 37-100-79.

** Preventive maintenance is part of the Real Property Maintenance

Activity (RPMA) in the Army (AR 420-22). Within a school staff,
skilled individuals may be assigned to preventive maintenance
activities, and, thus, be a resource for accomplishing improvements
within preventive maintenance guidance provided by DEH.

*** Renovations, additions, and new facilities funded by O&NA or MCA

are covered by Army regulations which define the size or cost for a
project and the approvals required. Because these regulations change

occasionally, assistance from DEH is recommended in determining what
funding sources are available and what projects would meet the

limitations placed on specific categories. For general information
purposes, the projects have been called small, medium, and large

in this table.

space for other purposes, the need to relocate partitions, and other factors

must be considered. Some guidance is provided below and in Part II. For
larger projects, economic analysis of alternatives may be required (Appendix
C;).

Three approaches can be used to develop space quantity alternatives. The

first is to have someone in the school staff prepare them. The second is to

have someone from outside the school stff prepare them. The third is a combi-

nation -- school personnel working with outside help. For either the second
or third approach, outside help can come from DEH or from a designer con-

tracted by DEH for the school. Additional help may be available from the
MACOM or from a Corps of Engneers district office. Once alternatives are

developed, they are evaluated. The best alternative becomes an improvement

project.

Major funding for changes in space (relocating partitioning, alterations,
renovation, or new constructiot,) would most likely come from the funding
categories listed under l.C, 2.A, 2.B, or 2.D in Table 1.

OpeeW Arr 6alent m Reuse of Space
Au important consideration in the allocation of space is how spaces and

rooms are arranged or grouped relative to each other. For school operations,

a spatial arrangement should be based on how activities and or*anizational

46
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(Phase 2)

"*ini's tie together and on how people, material, equipment, and informai ..

flow among these units. Accomplishment of the mission should be the driving
force behind spatial arrangement. If spatial arrangement was not considered
when school problems were identified, it must be considered when assigning
excess space or when reallocating space. Instructions for defining relation-

ships are given in Appendix G. Information about space relationships is given
in Part II.

Before space problems can be resolved into alteration, renovation, or new

construction projects, the feasibility of reallocating space or of using
* excess space for some purpose other than that for which it was designed also

must be considered. There is no simple rule stating that space of one type

can be used directly for another purpose. A change in function often requires

that the characteristics and features of a space be modified. Even reassign-
ment of the same type of space to a new organization or course may require

changes to a room. Necessary modifications are identified by comparing the
space's predicted requirements to its existing characteristics and features.

Necessary modifications should be included in the project description. Once
all problems to be resolved and all changes are listed for a product, alterna-
tive solutions for the project must be developed and cost comparisons made.

-9

* Gesud&ofty of Sol"s iihNO

Problems regarding the general quality of school buildings which are com-

mon to two or more buildings can be grouped into a single improvement project.

Different kinds of problems for a single building can also be grouped into a
project. DEH can help solve general quality problems, particularly those
already listed in RPMS reports (Appendix E).

The funding categories listed in Table 1 which are most likely to support

projects dealing with the general quality of school buildings are l.B(4)a

". through e, I.D, and 2.C.

*AWRY of bubl Sum
Problems with individual spaces can be grouped in a variety of ways to

form projects. Depending on the frequency with which certain kinds of prob-

lems occur and where they occur, problems can be grouped according to type of

* space or according to requirement categories (Worksheet 8). For example, all

classroom problems or all lighting problems might be grouped into a project.

The funding categories in Table 1 which are most likely to support pro-

jects dealing with the quality of individual spaces are I.D or l.B(4)a, b, and
e.

Modifications or changes to school furniture and equipment should he

grouped into a separate project or projects. Funding categories which are

most likely to support procurement and maintenance of furniture and equipment
are listed under 1.A(l), l.A(2), 1.B(1), and 1.8(2) in Table 1.

'"4
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(Phase 2)

onom00 An*"yso
When solving school facility problems, primarily space problems, a

variety of alternatives are available including alteration, renovation, locat-

ing available space on the installation, leasing space, or building new facil-

ities. Both cost and functional requirements are used to establish the feasi-

bility of an alternative. AR 11-28, which requires that economic analysis be

applied to the allocation of Army resources, provides some methodology and

guidance.9  Economic analysis used during school planning is part of the pro-

css for selecting final alternatives. The level of detail and time spent in

economlc analysis is to be commensurate with the size of a project. Economic
analysis is used during school planning as part of the process for selecting
final alternatives.

Appendix G gives some guidelines for completing economic analysis for
school facility improvement projects.

After problems have been organized into projects, consideration can be

given to numbering projects (for school use only) and beginning to organize
all project information into general housekeeping files (AR 340-18-1). 10 Gen-
eral housekeeping files usually have a two-line label. For example:

101-02 Office General Management Files

(Project Identifying Number and Project Name)

dutlyhgProject Fs@M~bIY0and biwiuetUo ProcedWms
The purpose of this activity is to prepare for project initiation by

determining whether projects are well organized, whether funds are available,
what steps and procedures are necessary to move projects from start to comple-

tion, and what projects might cost.

Some persons within the school staff may have had previous experience
with school improvement projects, with space management in schools, or with
the procurement of furniture and equipment. If such individuals can be
located, they can help identify procedures which must be followed or explain
how to obtain cost estimates. Personnel within DEH also should be able to
help plan the steps necessary to complete a project, identify the availability
of funds, and help obtain cost estimates or design services.

Personnel in DIO operations may help define procedures for purchase or
M&R of equipment and furnishings. They can also help obtain cost estimates.

E c nIomic Analysis and Program _Evaa tion for Resource Management, AR 11-28
(IIA, 2ecember 1978).

OThe,' ArmyFunctional File System: General Revisions, AR 340-18-1 (DA, 14 Au-
'I." ,,st. 1969).
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DEVELOPING AN IMPROVEMENT PROGRAM
(Phase 2)

If furniture style and color are to be included in an overall improvement
plan, interior design services (obtained by the school or through DEH) could
help the school planner select furnishings and prepare a detailed cost esti-
mate. Furniture color and finish recommendations are included in Chapter 6.

After funding is authorized for certain projects, it may be appropriate
to convert the labels on project files to satisfy DEH regulations (AR 340-18-
15).11

Table 2 should be used to determine project procedural and funding infor-
mation. POCs in control of funding sources should be established within the
school or other organizations. Their help will be needed to answer checklist
questions.

Problems within projects should be reorganized (or revised), as needed.
POCs can help the school planner determine which projects should be reorgan-
ized to better correspond to funding categories and to the rules governing the
use of funds. After the school planner gains some experience in organizing
projects and learning what procedures are required, the need to revise draft
projects should be reduced.

Cost estimates should be completed for each project. POCs may explain
how to prepare estimates or identify who can help. Cost comparisons may also
be required (Appendix G).

Ruute au Sphsim FtoJ~cft
The purpose of this activity is to establish priorities for feasible pro-

jects and to plan and schedule projects so their implementation can be moni-
tored.

A project data sheet (Worksheet 9) must be completed for each project.
The project data sheet lists key information about a project. Most informa-
tion is collected using the Project Feasibility Checklist (Table 2). An exam-
ple of a completed Worksheet 9 is shown in Figure 22.

Priorities should be established for all projects. The master planning
committee should evaluate the importance of each project and its impact on
school operations. Priorities should be submitted to the school commandant
for concurrence. For the convenience of the school master planning committee,
key project information can be tabulated on Worksheet 10. An example of a

, completed Worksheet 10 is shown in Figure 23. A draft project schedule may
also be completed (see below) to help evaluate the importance of projects and
the significance of project completion times.

After priorities have been established, a final project schedule should
be prepared for all projects which are to be implemented. The project
schedule keeps track of the progress of each project from start to finish.
The project schedule can be either page or wall-chart size. A page-size

Miaintenance and Disposition of Facilities Functional Files, AR 340-18-15
(DA, 15 August 1981).
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•(Phaso 2)

Table 2

Project Feasibility Checklist

- After initially organizing problems into projects, their feasibility must
be checked and the steps to complete them must be determined. The questions
below will help gather key information about the potential success of projects
from organizations in charge of project funds or project procedures.

A. Organization of Projects

1. Are problems logically grouped into projects?

2. Should projects be combined or subdivided for some reason?

- 3. Do projects and problems within them correspond correctly to funding
sources?

4. Do projects need to be completed in stages to avoid disruption of school
:', activities?-a.

B. Funding

1. Are funds available for projects? When?

2. What factors influence whether these projects will be funded? What cri-
% teria are used to allocate funds in these categories? What local, MACOM, or

DA constraints affect distribution of funds in these categories?

3. What additional information or justification from the school is necessary
or would help obtain funds?

4. If projects cannot be funded from accounts thought feasible, where might
funds be available?

5. Is it possible that year-end funds will be available for projects? How is
the availability of year-end money monitored?

C. Procedures

1. What steps are necessary to initiate, justify, design, procure, obtain
bids, and/or complete each project?

2. How long will each step take?

3. Who will complete each step? Are there costs involved? Who will pay for
it?

50

* ; -:- .Te - '=-- ," -"---', * , *-- ... .....-- • ,
- w N.% = .. , . ,. ,,,, ,, , . ,, , , . ., .,, -. ,,. -... . . .. , ,.-.,,, - ,. .*-,. , , . . .. . .. .



-. ~~7 -. .-7

DEVELOPING AN IMPROVEMENT PROGRAM
(Phase 2) 3

Table 2 (Cont'd)

*C. Procedures (cont'd)

4. What forms, documents, or letters must be submitted or completed? By
whom? What format?

5. What coordinations or approvals are needed?

6. If year-end funds might be available, what must be done so they can be
used on short notice?

D. Cost Estimates

1. How can a cost estimate be developed with reasonable accuracy?

2. Is any help available in preparing cost estimates? From whom? Is there a
charge? Who pays for it?

3. Is an economic analysis required?

*E. _Deslgn (see Question Cl above)

I. Are designs, drawings, specifications, or lists of materials needed for
certain projects? Which ones?

2. Who is responsible for initiating, procuring, or preparing them? Who pays
for design services?

3. What design resources are available? On the installation? In the area?
In the Army? In the Government?

F. Points of Contact

Who is the POC in the supporting organization for t1e project? For each step
in the project?

51
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%4

[PROJECT DATA SHEET _ _______-
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Figure 22. Example of a completed Worksheet 9.
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. ... . .... . JC OOLPROJECT PRIORITY WORKSHEET FT &COL , M F 6C440

-- PROJECT FUNDS AVAILABLE MONTHS TO PRIORITY*

-. MUMNIX/ TITLE BRIEF ESCRIPTION vaE NO MARGE COMPLETE 1 2 3
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4.. t. a1,~ -~ C~i g 6,3 !Att,4T A4L Io %At,
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.1.URGENT: School mission is severely affected. 2.NEEDED: School mission is affected but can be accomplished.
, , 3.DESIRABLE: Of some value to school mission and quality of the school.

10

Figure 23. An example of completed Worksheet 10.

4 
,

schedule is given in Worksheet II. Figure 24 illustrates its use. If the

project schedule is to be a wall chart, art groups in the Directorate of

Training Development may be willing to help prepare it.

Because of its broad representation of school organizations and activi-

ties, the master planning committee should be able to recognize project

impacts and use them as a basis for ordering project implementation. Identi-

fying, discussing, and resolving such impacts is a critical step in the

improvement process.

Contingency plans for dealing wi-h important projects for which funding

is not available and with projects which cannot be completed in time to

satisfy a current or future need should be considered when assigning project

priorities. The issue is: "What can be done to alleviate problems for which

immediate solutions are not available?" Of primary concern are high-priority

improvements which appear difficult to achieve.
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=HEDULE & STATUS OF IMPROVEMENT PROJECTS]IM~pT f_
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Figure 24. An example of projects scheduled on Worksheet 11.
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IMPLEMENTING AND UPDATING A PROGRAM 4
(Phase 3)

Figure 25 shows the basic steps required to complete a project. First,

projects must begin to move through the steps defined for them in Phase 2.

Then, these actions must be monitored to insure they are proceeding as planned

(even though responsibility for completion may not belong to the school).

:i:':' [Phase IMPLEMENT PROGRAM AND UPDATE

INITIATE

PROJECTS

REPEAT

MONITOR FEEDBACK CYCLETO sTO TO

COWPLETION AND UPDATE
STUDENTS U

RESOLVED

Figure 25. Overview of Phase 3.

M0- 11d M O norf rovWme Projcts
The purpose of this activity is to begin projects (or steps within pro-

jects) and to monitor project progress.

The project priorities established during Phase 2 should be used to

determine which projects (or steps within a project) to begin first. Action
should follow the steps listed on the project data sheet (Worksheet 9) and the
project schedule (Worksheet II).

After action has begun on a project or project steps, the POCs should be

asked to help monitor project progress and/or to help resolve unexpected prob-

lems.

Since project actions may be completed earlier or later than planned,
projected completion dates for subsequent steps should be revised as needed.
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A IMPLEMENTING AND UPDATING A PROGRAM
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A project file which lists all significant project items such as

cnrrespondence, fonecons, memos, data sheets, etc., should be maintained until
the project is completed.

Students and staff should be kept advised of project progress. Since
they helped identify the original school facility problems, their feedback on
how a project is affecting those problems is important. Besides helping them

-* to feel that their contributions during the project planning stage were valu-
* able, this will encourage them to participate in future "problem identifica-

tion" campaigns.

Project updates should be given to students and staff even if they were
not involved in problem identification. Keeping staff and students informed
about what is going on around them will help prevent negative reactions to

j improvement projects. For example, if a project is being completed in phases
as funds are available, its intermediate stage may look like a bad final solu-
tion to those unaware of the project's long-term goals.

Disposition Forms (DFs), information bulletins, bulletin boards, and spe-

cial displays can be used to update students and staff about project progress
*. and goals.

Chapter 1 explained how the master planning committee can help maintain

long-term continuity in schooi improvements. During Phase 3, the master plan-

ning committee can help integrate the appearance of various modification pro-
"* jects by standardizing the colors of furnishings, partitions, walls, and

floors throughout buildings. They can also help identify areas where house-
keeping would improve appearance. This will eliminate "hodge-podge" solutions
resulting from piecemeal improvements or unlimited choices.

qL

The purpose of this activity is to identify n'e2 problems and to develop,
plan, schedule, and implement new improvement projects.

The space needs analysis conducted during Phase 2 should be updated annu-

ally. All directorates that have responsibility for the school and its opera-
tions should participate in this update. At midyear, review projections of

future needs for training and training support should be made by the school's
Director of Training Development.

An evaluation of the general quality of each school building and the
quality of its individual spaces should be completed at least once every 2

years. These evaluations can be phased so that about 50 percent of a school's
buildings and spaces are evaluated annually.

Staff and students should be asked to reevaluate school problems at least
once a year. This reevaluation may be done using the formal questionnaire

described in Chapter 2 (Figure 19), or by having a member of the school plan-

ning committee monitor maintenance request forms.
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IMPLEMENTING AND UPDATING A PROGRAM 4
(Phase 3)

Project schedules should be updated annually on the basis of newly iden-
tifted problems.

An annual improvement plan should be prepared by the master planning com-
mittee, based on the evaluation steps described above.
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APPENDIX A
Master Planning Committee

This appendix describes the typical membership, goals, and responsibili-
tlt,;; oij .a service school master planning committee. This description may be
imodified to meet local school needs.

Members
The master planning committee is usually composed of an odd number of

members (not to exceed nine). The membership should broadly represent all
school directorates and elements. Members should have a good understanding of

. the operations and opinions of the group they represent. They should have
some experience with Army building improvement or procurement, and have some

training in architecture, engineering, or planning (not mandatory). They must
be able to serve on the committee for no less than 1 year. Longer tenure for
at least some members will help insure project continuity. A student may also
be included on the committee. If students are generally not at the school
long enough to meet the 1-year requirement, someone who can represent the per-
spective of students could be given committee membership. A representative
from the installation DEH (preferably from the master planning branch) can
serve as a full or an advisory member. A DIO representative who is familiar
with furniture and equipment procurement should be included in at least an
advisory capacity. The chairman of the master planning committee should be
the school planner. The school planner must be familiar with planning data
and day-to-day planning activities.

ObJeOtlve

The service school master planning committee helps the school commandant
insure that school facilities are attractive and fuqctional, effectively sup-
port current and future missions, and meet the needs of faculty, staff, and
students.

Ne O 1INOW
The school master planning committee will:

1. Establish and maintain standards of excellence for the school
environment.

2. Prepare and periodically update a master plan for improving school

facilities.

3. Conduct a regular program for determining deficiencies and problems
with existing school facilities.

4. Provide continuity, insure commonality, and help achieve conformance
* with school standards and the school master plan by reviewing requests regard-

ing allocation and use of school spaces and grounds, modifications to school
facilities and grounds, or furniture procurement or refurbishing. Review cri-
teria will Include aesthetics, function, need, durability, and maintenance.

;7
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APPENDIX B
Office Space Standards

Some Army and Federal space standards for administrative offices are

reproduced in this appendi::. For more details, cited references should be

o4s11 ted.

$tards ~Bsd on Pay Grade

Tables B-1, B-2, and B-3 list Army and Federal space standards based on
Individual pay grades. These standards are useful in estimating space needs

by the Rule-of-Thumb Method (Appendix C).

Standards Based on Furnitwe and Equipment

Office space requirements can be estimated based on the equipment and

furnishings used in a space (see the explanation of the Analytical Method in

Appendix C). The space allowances in Table B-4 include space required by

items themselves as well as that needed to use, operate, and move among them

(circulation). If equipment items that will be in an office do not appear in

Table B-4, use the space allowance for a similar item or refer to Appendix C.

Overal Office Space Alowance.
X)D Construction Criteria Manual 4270.1-M establishes space criteria for

the total office space in a building. The total office space requirements of

au Army service school should be checked against these standards (Table B-5).

-.-
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APPENDIX B
Offic Space Standards

Table B-i

Private Office Space Allowance (From AR 1-21)

P-I Secretary of the Arm) 600 net

Chief of Staff square feet

Undersecretary of the Army

Assistant Secretaries of the Army
Director of Civil Defense

Vic-e Chief of Staff

I'-2 Administrative Assistant to the Secretary of the 400 net

,\riqy square feet
General Counsel of the Army

Ieptity Undersecretaries of the Army
Deputy Assistant Secretaries of the Army
Deputy and Assistant Chiefs of Staff

Heads of Directorates, Commands, Offices, Bureaus,

and Agencies reporting directly to positions in P-I.

Ececutive Assistants in Grade GS-18 or equivalent.

P-3 Executive Assistants in Grades GS-17 and GS-16 300 net

Division Heads in Grade GS-16 or Brigadier General square feet

and above; comparable positions.

Deputies to positions in P-2 category.

P-4 Division Heads in Grades GS-15/14 (or Colonel) who 200 to 225

require private offices; comparable positions. net square feet

Branch Heads in Grades GS-15/14 (or Colonel) who report

to Division Heads in P-3 category and require

private offices; comparable positions.
Deputies to positions in P-3 category who require

private offices.
Professional or administrative personnel in Grade

GS-16 (or Brigadier General and above) who require

private offices.

P-5 Division Heads in Grade GS-13 or Lieutenant Colonel 150 net

who require private offices; comparable positions. square feet
Branch Heads in Grades GS-15/14/13 (or Colonel and

Lieutenant Colonel) who report to Division Heads in

P-4 category and require private offices; comparable

positions.
Professional or administrative personnel in Grades

GS-15/14 (or Colonel) who require private offices.

11-h Branch Heads in Grade GS-12, Major, and below who 100 net

require private offices; comparable positions. square feet
Professional or administrative personnel in Grade

GS-13, Lieutenant Colonel, and below who require
private offices.
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APPENDIX B
Office Space Standards

Table B-2

Open Offi:e Space Allowances (From AR 1-21)

Al lowance

Space Category Assinment (Net Square Feet)*

0-1 Unit Supervisors in Grade GS-9, E-8, WO, 01, or 110
above who supervise six or more employees.

* 0-2 Professional and administrative pers nnel in Grade 90

GS-7, E-8, WO, 01, or above.

Unit Supervisors in Grade GS-8, E-7, or below who

supervise six or more employees.

0-3 Clerical, stenographic, and all other personnel 60

*Space allowances include space for furniture and equipment normally

tassociated with the position. Open office space allowances include

.1 (Irculation or layout factor.

Table B-3

Work Station Space Allowances for General Schedule Personnel

(From Federal Property Management Regulation, 41 CFR 101-17.3)

Office

Type Space

of (Square Feet

Grade Assignment Per Person)

GS I to 6 -- 60

GS 7 to 11 Nonsupervisory 75

(;S 7 to 1I Supervisory* 100
GS 12 to 13 Nonsupervisory 100

CS 12 to 13 Supervisory 150

GS 14 to 15 Nonsupervisory _ 150

GS 14 to 15 Supervisory 225

GS 16, 17, and 18 Nonsupervisory 225

VS 16 Supervisory 300

CS 17 Supervisory _ 350

GS __ Supervisory___ 400

*Supervisory means supervision of or frequent meetings with three or

nor!. employees within the confines of the office.
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APPENDIX B
Office Space Standards

Table B-4

Unit Equipment* Space Allowances

(From AR 1-21 and Federal Property Management Regulations [41 CFR 101-17.304-2])

Square
1 t eFeet**

Bookcase, 13 x 33 ..................................................... 6
Bookcase, unitized, 22 x 18 ...................................... 4
Cabinet, storage and wardrobe, 18 x 24 ........................... 6--
Cabinet, storage and wardrobe, 18 x 36............................... 9
Cabinet, storage and wardrobe, 24 x 36 ........................... .11
CahliuLwt, stationery, 18 x 36 ...................................... 9
Cabinet, filing, letter size, 15 x 25 ............................ 6-
Cabinet, filing, legal size, 18 x 25 .............................. 7
Cabinet, filing, safe, 19 x 28.................................. 9
Cabinet, filing, map and plan, 36 x 48 ........................... 24.-..
Cabinet, filing, map and plan, 36 x 60 ........................... 30
Chair, side ..... ........................ ......................... 4-6
Chair, lounge ........ 10
Costumer ............................................................ 4
Credenza, 18 x 66 .................................................... 15
locker, clothing, 18 x 21 ........................................... . 6.
L0ocker, clothing, 36 x 21 ........................................... 19
Safe, two door, 42 x 36 = 18; one door, 42 x 36 = 10;
one door, 21 x 23 = 8 .........................................

Sofa ........ .................................... ............... . 30
Stand, dictionary ............................ .. ............... . 4
Stand, office machine, 18 x 18 .................................. 5.
Stand, office machine, 18 x 34 .................................. 9
Stand, office machine, 24 x 36. .............. ................. 12
Table, 14 x 26 ............. ............. ............ 4
Table, 24 x 36 ................. ......................... 12
Table, 34 x 45 ...... ................ ............ 24
Table, 34 x 60 ...... ........................................ 30
Table, 36 x 72 .................................................. 35
Valet Rack, 30 x 20 ............... ........ ....... ......... 8
Valet Rack, 51 x 20 ........................................... 14
Shelving, 12 x 36 ................................................... .9
Shelving, 18 x 36 ................................................... .10
Shelving, 24 x 36........... i ..... ".............................. 11

*The term "unit equipment" refers to those items of furniture and

equipment housed in open office space which are not assigned to any
one open work station, but are used by a number of individuals.

**Working area is included where appropriate. The space requirements

for items not listed may be calculated from actual measurements or by
tusiig rli items below as a guide.
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APPENDIX B
TOffice Space Standards

Table B-5

DOD Space Criteria for Administrative Facilities
(From DOD 4270.1-M)

Net floor area* 115 square feet (minimum)

per building occupant 130 square feet (maximum)

Net office area** 80 square feet (minimum)

per building occupant 90 square feet (maximum)

*Net floor areas include the total gross area excluding (1) exterior

walls, (2) interior partitions, (3) stairs and stair towers, (4) elevator
shafts and machinery space, (5) toilet and cleaning gear space,

(6) permanent hallways and corridors, (7) mechanical equipment and

water supply equipment space, and (8) basements not suited for use as

office space.

**Net office area includes the net floor area less central files, storage,

special purpose, conference and miscellaneous rooms not specifically
us.'d as office space.

9
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APPENDIX C
*. Estimating Space Sizes

This appendix describes three ways to estimate building space require-

ments: the Rule-of-Thumb Method, the Analytical Method, and the Scaled Layout

Method. Each method has certain advantages, depending on what type of space

is being estimated, what is known about its contents, or what space standards

exist for it.

Rle-of--Thumb Method

This method is used for well-defined spaces or spaces made up of repeti-

tive smaller spaces, such as the theaters, auditoriums, lecture-type class-

roo,,wi, and offices. In this method, the total space is based on a standard

(or rule-of-thumb) for the space as a whole or for each occupant. For exam-

ple, a private office with a desk, credenza, file, and two visitor chairs

requires about 100 square feet. For a theater, the size (including aisles) is

based on 12 square per feet per person. If the required seating capacity is

known, it is easy to compute the .otal space by multiplying the capacity times

the space per person.

The space standards or rules-of-thumb for a particular space must be

known before the Rule-of-Thumb Method can be applied. Chapter 5 lists the -'7

standards for many types of service school spaces. The standards for general

office spaces (based on pay grade) are listed in Appendix B, Tables B-I

through B-3. Figure C-I illustrates the Rule-of-Thumb Method. "

RULE OF THUMB - EXAMPLE

200 seat theater
x 12 sq. ft. per person =2400
+ 10x40 stage s 400

Total 2800 sq.ft.

Figure C-1. Example of the use of the Rule-of-Thumb Method.

The analytical method is used for spaces whose equipment and operations

are well-defined, but whose contents can be arranged ii a variety of ways,

e.g., office or administrative spaces. This approach assumes that each equip-

ment item occupies a specific amount of floor area, e, but requires an addi-

tional amount of activity space, a, when it is being used or operated. For

example, a file cabinet may occupy 4 square feet, but require an additional 3

qquare feet of activity space so its drawers can be opened easily and so

clerks have room to stand in front of the open drawers. Therefore, its t',)t:2
functional space requirement i.s 7 square feet.

MS BLANK .
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APPENDIX C
Estimating Space Sizes

200 seat theater
x 12 sq ft per person 2400

+ 10 x 40 stage 400
Total 2800 sq ft

'rho steps listed below should be followed when using the Analytic~l
Met! hod :

1.. Make a table of equipment which could be used in the space under .on-

slI(,'r;aI ion.

2. For each item of equipment, establish the amount of floor space It
O(CCpies (e).

3. For each item, estimate an amount of activity space required to
operate or use the equipment (a).

4. Add a column in the table for the total functional space (e + a).

5. Calculate the total amount of space needed by using the following

sLeps:

A. Compute the amount of space required for each type of equipment
(number of items x [e + a]).

b. Sum for all types of equipment in the space.

c. Add a circulation factor, c, to establish the total quantity of space
needed. For example, for offices, 40 square feet per person is a good esti-
mate of circulation space. For shops, the required circulation space may be
as great as 50 percent of the functional space (sum of all a + e). (Two exam-

ples of the Analytical Method are shown in Figure C-2.)

For offices, the Analytical Method is similar to the use of space stan-
dards based on furniture and equipment (Appendix B). Unit equipment space
allowances, listed in Table B-4, already include activity space and a circula-
tion factor.

Saled Layout Method
This method is used for spaces in which equipment arrangements are criti-

cal. and circulation paths for moving material and supplies are important.

The following steps are suggested when using the Scaled Layout Method:

1. Use grid paper (e.g., 1/4 inch = I foot or 1/8 inch I foot). a,"
,scalod shapes of each equipment item on the grid paper and move thiem a:d
tinlti an acceptable layout is achieved.
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APPENDIX C

Estimating Space Sizes

ANALYTICAL METHOD - EXAMPLES

*toffice 101 lal 1o+s1
FLOOR AREA ACTIVITY SPACE TOTAL NUM1ER TOTAL

ITEM RE0dD, $q. ft. REO'D, 8q.ft. PER ITEM REQ'D SPACE, sq. ft.

desk 03X~S15 3x5-15 30 2 60

file C 2.5x1.5: C 3x1.5,4.5 8.25 3 24.75
3.75

visitor
chair C3 2x2a4 [-1 2X2-4 8 2 10

SUBTOTAL 100.75
FACTOR PEOPLE

CIRCULATION 40 2 80

GRAND TOTAL 180.75

shop le al eal"
FLOOR AREA ACTIVITY SPACE TOTAL NUMBEP 1 TOTAL

ITEM uIOD, sq.ft. REO'D, 9sqft. PER ITEM REQ'D SPACE, w ft.

dlrI| C 3x4@12 [ 3x6,18 30 1 30

athe 2.Sxel 5,. 57.5 1 57.5

h L..1ssn 28 poll 52 2 104benlch 5 0 .

SUBTOTAL 191.5
FACTOR SPACE

CIRCULATION 50% 191.5 95.75

GRAND TOTAL 287.25

Figure C-2. Examples of the use of the Analytical Method.

71

". 't.,".I, '"+,P., . .',." ." ...-..,;. ,I* *..*.. .I ,*.,' .-.-. '.• .. .. ... ...... .. . . ... . .. . -.. . ..- - .-.
] -I 1 , I I I I .*l i..* . . . * i . -*1 . ... . .. . . . .

) .,Zzg : .. +, + . , , ., ... , ,, - -,.- ,- .,. .- .- ... . .. - - . . . .. .. ,- . . ,- . . -,,.. .. . - . . . -+..N , .



APPENDIX C
Estimating Space Sizes

2. Measure the area around each equipment item to determine whether

Ilr,* is nough additional space for required activities, e.g., moving items j
.,monl l tjll pmtfnt, etc.

3. Adjust the layout until a satisfactory arrangement is achieved.

4. Define the boundaries of the space by drawing a line around the lay-

out (a rectangle is best). The location of doors and other design features

.ire not important for determining the size of the space.

5. Compute the amount of space required by measuring the two sides of

the rectangle, then determine the length each side represents in feet and mul-

ttply to find square feet (an example of the Layout Method is given in Figure:--3) .

SCALED LAYOUT EXAMPLE

.RE D R C RD
7.. RADER

F SERVICE

WINDOW

"''iPAPER L

SUPPLY DESK

b

a x b- sq. ft. required
a,12 ft.
b, 18 ft.
12 x 18- 216 sq. ft.

Figure C-3. An example of Scaled Layout Method.
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APPENDIX.D
ARPRINTS and Training Space Needs

- The ARPRLNT is a computer-generated report which is used to determine
training requirements. Information listed in this computer report includes
school names, course numbers and titles, course capacities, class sizes,
course length, and attrition rates for the current year and projections for
the next 3 years. Figure D-1 gives an example of an ARPRINT report.

SCHOOL
COURSE NO.

CAPACITY
CLASS SIZE

* TITLE
4 YEAR PROJECTION

LENGTH
ATTRITION
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.1~*APPENDIX D.
* ARPRINTS and Training Space Needs

The ARPRINT data can be used to help determine space needs for class-
rooms, laboratories, self-paced instruction areas and other training spaces,
and to determine the number of concurrent classes required to meet the annual
capacity requirements established by TRADOC headquarters for each course.

For example, as shown in Figure D-2, annual capacity divided by optimum

class size determines the number of training sessions or classes required

annually for a course. The number of consecutive training sessions per year
is computed by dividing an assumed 260 days of possible classtime by the

* length of a class in days. The number of concurrent classes for a course is
determined by dividing the number of annually required training sessions by
the number of consecutive training sessions per year.

fifiY 060 COOK -coW COW
*16 1011 4AP-16119 -- WIWPft.VIIICII4.Il CIA 46073 4ij

1.61.4 1a. .. iAC I AID 1-640 *Ff W? M~ OFF 9 OFF M.

A BC

A. Annual Capacity 2200 0-tCeya
+ B. OptiMm size +. 44 "ad"'vegen

ANNUAL TRAINING SESSIONS 50so ~ a

Possible Class Days 260 '",.

+ C. Class Length +" 40 ~"Mosee
CONSECUTIVE TRAINING SESSIONS 6.5 "'elyw

ANNUAL TRAINING SESSIONS 50o

+ CONSECUTIVE TRAINING SESSIONS + 6.5
CONCURRENT CLASSES 7.7 sk 8

Figure D-2. Using the ARPRINT to determine the numnber of concurrent classes.
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APPENDIX D
ARPRINTS and Training Space Needs

.,

The ARPRINT also provides other information for estimating training space
nleeds. On Worksheet 2, optimum class size is taken from the ARPRINT. Hours

per week are obtained from the course scheduler in the Directorate of Train-
Ing. The number of concurrent classes is computed as described above. The
p ce standard in square feet per student is obtained from the information
listed In Chapter 4. An e-ample of the space demand for a particular training
space Is given In Figure 13 . Information derived from the ARPRINT for use in
Worksheet 2 should be selected to correspond to the analysis of current or
future space needs.

The ARPRINT should only be used with the help of the class scheduler in
order to avoid certain biases. For example, class size indicated in the

ARPRINT may be based on the desired teacher-to-student ratio or on the capa-
city of existing classrooms. In estimating space needs on Worksheet 2,

optimum class size should not be constrained by existing classroom sizes, but
should be governed by the number of instructors available and optimal condi-
tions for the best training environment possible.
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APPENDIX E
RPM$ Evaluations and Reports

°a-

'he irectorate of Engineering and Housing (DEH) makes routine evalua-
tio)ns ,of the general quality of school buildings to determine the need for
)revenlhive or restorative maintenance. The information from these evaluations
in Logged on a computer and periodically updated. Deficiencies are removed
from the data files after maintenance has been completed. Two reports gen-
erated from this stored data can help the service school evaluate existing
facilities. These are the Deficiency by Component (RDC) and Deficiency by
Facitity (RDF) reports.

The alphanumeric coding system given In Table E-1 describes the particu-
tar features evaluated by DEH. These features are termed "components" in the
Army's Real Property Management System (RPMS). There are 20 such components
and each has a three-level evaluation system (coded C-1, C-2, C-3) which
describes the nature and degree of deterioration of that component. The com-
ponents and evaluation system coding are described below. Not all components
will necessarily be found in a school facility.

O efd oy Lisb'smy nPeu -ICRDF

Gen Dftwm
The RDC and iDF reports are directly generated from results of the rou-

tine inspections of existing facilities by DEH personnel in which the facility
components are found to be in marginal (C-2) or in unsatisfactory (C-3) condi-
tion. C-2 and C-3 components are in need of repair and require the expendi-
ture of Deficiency Dollars ($D) as opposed to maintenance (normal day-to-day
operations) and the expenditure of Recurring Maintenance ($R) Dollars.

The RDC and RDF reports listings are identical, but structured dif-
ferently. The RDC report is formatted by component, by functional ground
code, and by facility. The RDF report is formatted by facility, by component,
and by functional group. These reports list all facilities within a func-
tional. group code that require repairs to a specific component in the RDC and
IWF. The display is of all component repairs required in a single facility.
.This allows those planning repair and maintenance work to establish meaningful -
projects with little difficulty. The listings are corrected and updated
monthly. Periodic reinspections of components and job completion inspections
serve to add new requirements and to delete corrected work from the deficiency
listings. The deficiency data are used by DEH to justify maintenance and
repair funds with TRADOC headquarters and DA. The RDC and RDF reports also
provide DEH managers with an accurate description of all the work requirements
in their area of responsibility.
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APPENDIX E
RPMS Evaluations and Reports

01 Table E-1

Component Coding

Roofing (01)

C-1. No leaks, little sign of deterioration.

C-2. Some leaks, signs of partial deterioration.

C-3. Several leaks, complete deterioration over certain areas.

Structure (02)

C-1. Structure and subcomponents in sound structural and/or
operating condition.

C-2. Sound structure but some components are damaged, show signs
4

of deterioration, or perform improperly.

C-3. Signs of unsound structure, some of which have hampered
activities within the structure.

Floor Covering (03)

C-1. Serviceable condition with some signs of wear and defects.

C-2. Flooring worn thin, damaged, or loose in many areas

(not exceeding 25 percent of total floor area).

C-3. Damaged and unserviceable flooring exceeding 25 percent
of total floor area.

Exterior Painting (04)

C-1. Good covering but soiling, flaking, and/or caulking may

be evident.

C-2. Cracked paint and exposed substrate not exceediig 25
percent of the total painted area.

C-3. Extensive cracking, erosion, flaking, peeling, and abnormal
deterioration exceeding 25 percent of the total
painted area.
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RPMS Evaluations and Reports

Table E-1 (Cont'd)

[ntertor Painting (05)

C-1. Good covering but some dulling.

C-2. Soiling, spotting, cracking, and some deterioration
(not exceeding 25 percent of the total painted area).

C-3. Extensive soiling, cracking, and deterioration, presenting
serious sanitary problems and exposing much of the
substrate.

Ileattng (06)

C-i. System components in excellent to good condition.

C-2. Major restoration or replacement of some system components
imminent.

C-3. Breakdown of system components requiring complete replacement.

Air Conditioning (07)

C-i. System components in excellent to good condition.

C-2. Major restoration or replacement of some system components.

C-3. Imminent breakdown of system components requiring complete
replacement.

Plumbing (08)

C-1. System components in excellent to good condition.

C-2. Major restoration or replacement of some system components.

C-3. Iminent breakdown of system components requiring complete
replacement.

F.tectrical (09)

C-I. System components in excellent to good condition.

C-2. Major restoration or replacement of some system components.
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RPMS Evaluations and Reports

Table E-1 (Cont'd)

C-3. Imminent breakdown of system components requiring complete
replacement.

Equipment (10)

C-I. Functionally sound but exhibiting signs of some functional
weakness.

C-2. Some restoration or replacement of inoperative components.

C-3. Functionally ineffective -- requires major overhaul or
replacement.

Utility Plant Equipment (11) (includes water, air conditioning

and refrigeration, heating, sewage, electrical)

C-1. Functionally sound -- in excellent to good condition.

C-2. Some restoration or replacement of inoperative components.

C-3. Imminent breakdown or functional ineffectiveness -- requires

major overhaul or replacement.

Utility Systems (12) (includes water, air conditioning and

refrigeration, heating, sewage, electrical)

C-1. Functionally sound - in excellent to good condition.

C-2. Some restoration or replacement of inoperative components.

C-3. Imminent breakdown or functional ineffectiveness -- requires
major overhaul or replacement.

Pavements (13)

Concrete

C-1. Minor surface imperfections such as spalling, scaling, cracks
(no hindrance to the movemenL of traffic).

C-2. Considerable deterioration consisting of major spalltng and
scaling, and cracks, abrasion, rutting, and differential
settling (impedes comfortable traffic).
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APPENDIX E
"PMS Evaluations and Reports

Table E-1 (Cont'd)

C-3. Major deterioration (sections Impassable without causing
major equipment damage).

Bituminous

C-1. Minor surface defects and shoulder damage in isolated areas.

C-2. Serious cracking and raveling, depressions caused by
settlement, bleeding of bituminous surface, corrugations,
rutting, and potholes.

C-3. Impassable surface with defects penetrating into the subgrade,
numerous potholes, rutted shoulders, and some side-hill
slippage.

a.
J

Other

C-I. Some surface corrugation, long ruts, and irregularities holding

puddles of water.

C-2. Surface corrugation more extensive, hazardous potholes, and
water-holding depressions.

C-3. Impassable unless dry; no recognizable crown or edgesl gullies
and washes in high-fill slopes require extensive restoration.

Trackage (14)

C-1. Rails are in good condition; ballasts are firm and provide
good drainage but allow some vegetation growth in crib;
track Is level and/or not out of alignment.

C-2. Rails, ballast, and other items are wearing at joints, switch
points, and flanges; poor drainage In ballast cribs;
splits, fissures, and breaks in rails; loose joints and
inoperable mechanisms are common.

C-3. Deteriorated rails are poorly constrained, causing frequent
derailments; packed ballast is overgrown with vegetation,
prohibiting drainage; inoperable and hazardous mechanisms.

81 81:
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Table E-1 (Cont'd)

.4 Fic.(15)

C-1. Ties are in good condition -- need to replace only i in every
39-foot rail length. 6

C-2. Weathered and decayed wood, loose spikes, and rail cut ties.

C-3. Deteriorated ties, large splits and decayed wood; spikes have
poor holding power.

Drainage (16)

C-I. Uneroded and stabilized slopes and functioning culverts clear of
silt, debris, and vegetation.

C-2. Culverts, ditches, inlets, and channels are silted and clogged with
debris and vegetation; poor drainage and sedimentation.

* C-3. Clogged drainage systems prohibiting proper functioning;

subsurface failure caused by deterioration.

Appurtenances (17) (for all except bridges)

C-I. Satisfactory condition.

C-2. Some deterioration.

C-3. ixtensive deterioration.

Appurtenances (17) (for bridges)

C-1. Substructure and superstructure in good condition; some rust on
superstructure; rough road service.

C-2. Substructure in good condition but superstructure and decks beginning

to. deteriorate; trusses and handrails out of line.

C-3. Deteriorating substructure; distorted compression members and
rotten timber piling.

Ground Cove' (8) (improved grounds)

C-I. Satisfact'ory condition, quality, and appearance -- requires only
preventive maintenance.
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APPENDIX E,
' RPMS Evuationm and Reports

I'9 Table E-1 (Cont'd)

C-2. Thin, weedy grass cover, incipient erosion, soil compaction, and

overgrown, woody vegetation.

C-3. Bare areas, poor plant vigor, overcrowding, and similar
substandard condi t ions,

Ground Cover (18) (unimproved grounds)

C-1. Satisfactory condition; controlled grassy and woody growth; productive
forests efficiently maintained.

C-2. Poor coverage; eroded areas contributing to dust problems; sedimentation;
vegetative fire hazards; and noxious weeds.

C-3. Major deterioration caused by land clearing, fire, or storm,
insect and/or disease, and drought damage.

Forest Land (19) and Fish and Wildlife (20) do not normally apply to
service schools.

'-41Imns by. a ~ 6 om

eadlng Une. This line shows three data elements: preparation date --

Year-Month-Day (i.e., 77Har22); report name -- deficiency by component; PCN --

a proSran control number (i.e., A C-O0O-RDC).

eading Line 2. This line displays two data elements: installation name
and installation number.

Ieding Line 3. This heading data element will change each time the
pritout of the previous componones deficiencies have been completed. Tt
inledes a component code (01 - 20) and a component description.

Data elements. Paragraphs keyed to the RDC report include:

1. Functional group code (this code is a five-digit number that identi-
fies facility type - see AR 415-28).12

2. Facility typ. construction code (T/C) P -P permanent, S -- semi-
permanent, or T -- temporary.

3. Facility number. Each facility on an installation is identified by

a unique number.

T 2Dprtment of the Army Facility Classes and Construction Categories
(Category Codes), AR 15-28 (DA, 1 November 1981).
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RPMS Evahlatione and Reports

4. Facility descript:ion.

5. Facility unit of measure (U/M). In Figure E-l, the UM is square
feet (SF).

6. Facility total quantity (TOT-QTY). This is the total amount, in UM,

that the facility should have.

7. Component unit of measure (UM). This should be the same as Data
Element 5 above.

8. Component total quantity (TOT-QTY). This is the total amount, in
[IM, that the facility has.

9. Component deficiency quantity (DEF-QTY). This is the amount, in UM,
that Is deficient (C-2 or C-3).

10. Estimated deficiency dollars C-2 and C-3 (EST-DEFICIENCY-DOLLARS-
COND2/COND3). This is the estimated cost to remove the deficiencies.

11. Estimated deficiency dollars total. This is the total estimated
cost for removing C-2 and C-3 deficiencies.

12. Component deficiency description. This is a brief description of
the repair requirement.

13. User code (USER-CD). The ueer codetis used to specif y.the organiza-
tion occupying or using the facility.

14. Shop code/dollars. These fields display which DEH shops are respon-

sible for correcting the deficiencies and the deficiency dollars allocated to
that shop.

General. At the end of each functional ground code display for every

component code, totals will be posted for each of the following data elements:
facility total quantity; component total quantity; component deficient quan-
tity; estimated deficiency dollars (C-2); estimated deficiency dollars (C-3);
and total deficiency dollars.

RDU - DerAMMu by FeOCt

The RDF report contains the same information items as the RDC report.

The major difference between the two listings is the format.

Two exceptions to the RDC report are present in the RDF report. These
are:

1. Q -- facility condition code. This data element displays a condition
code for the facility based on the condition codes of the components it the
facit ty.
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APPENDIX E
RPMS Evaluations and Reports

2. The summary totals shown beneath the dashed line display facility
totals for C-2, C-3, and a total estimated deficiency dollars. This summary
gives the total estimated repair requirements of each individual facility
resident on the installation. This report listing is designed to report all
deficiency requirements without constr~aints.
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APPENDIX F
Guidelines for Organizing Spaces

Careful space organization can improve the flow of people and interac-

tions among or within school organizations and reduce school improvement
costs. Space organization must consider many things, including (1) sound con-
trol and zoning of noisy and quiet activities, (2) circulation patterns, (3)
life-safety and safe exiting, (4) accessibility for handicapped people, (5)
functional relationships among organizations, (6) zoning of similar activi-
ties, (7) growth or change in organizational activities, and (8) the length of

utility runs, depth of rooms or room clusters between corridors and outside
walls, etc.

Some general recommendations for organizing school space are given in DG

1110-3-106 (Chapter 4). Key relationships among each type of space are given
* In Part 11 of this report.

In cases where general guidance is noL adequate, a further analysis of
school space relationships may be necessary. The methods described in this
appendix chart three types of space relationships and can be used in such

cases. These methods may also be used to analyze factors other than those

shown, and to chart both desired or existing space relationships.

Miaix Md
The matrix method is commonly used to define relationships among particu-

lar spaces or organizations.

A numerical code is used to identify the type or strength of a space
7: relationship. Worksheet 12 (Appendix H) is used to list these coded relation-

3- ships or space adjacencies.

All spaces which are to be analyzed are listed on Worksheet 12. The
space at the top of the list is considered first. This space is compared with
all other spaces listed below it on Worksheet 12 by determining how they

should be related to one another and by inserting the numerical code in the
box at the intersection of the two space names. Each appropriate numerical
relationship code should be inserted in the intersecting box, moving diago-

nally along the first row toward the lower right. After comparing each space

in the list to the first space, compare the second space to each space below
it, inserting the relationship code in the intersecting box in the second
diagonal row. Then, compare the third space to each listed below it, the
fourth, etc., until the matrix has been filled in. An example of a completed
analysis is shown in Figure F-I. The analysis may also be applied to existing
space. Then, existing space relationships should be compared to deired ones
to define space relationship problems.

Another method frequently used to chart space relationships uses bubbles

to represent organirations or spaces. Figure F-2 shows an example identifying
relationships by bubble placement. Bubbles which are touching show a stronger

EV~IOUS PAG5E
89 ISELANK
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* APPENDIX F
* Guidelines for Organizing Spaces

PACE NEEDS R 7 ,. (DAT SPACE
[ANALYSIS~ r ~ Z TIN I j RELATIONSHIPS
RM.NQ SPACE NAME adjacency

C£rrle OFv r',ge-r- 1' mnust be adjacent
_ _________ 521 close okay. but adjacent

4 A pref erred
641iq Aer viy9tuIo$ 4 4 1 near by
9'5 n-: e ru~o 4: different building or

q no significant relationships

C4gIrt-.o 'n71rv, 4'~'
CgJZ~, rtvo RJ~IO.~~ 4 4 'V

'/'P1 4e~j 4 Jp

* I 12

* F'gure F-1. Example of using Worksheet 12 to establish space relationships.

DIV

STUDIO

CONTROL
VIDEOROOM

Figure F-2. Bubble diagram showing relationships (touching bubbles
show strong relationships, more distant bubbles show
weaker relationships).
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APPENDIX F
-Guidelines for Organizing Spaces

relationship, while those which are more distaut show wedih relatimships..
This approach is not as precise as the matrix method.

Figure F-3 illustrates how connecting lines with relationship codes may

be used with bubble diagrams. One difficulty with this approach is the confu-

sion which results when all connections are shown in diagrams with many organ-

tzntions or spaces. Such confusion can be reduced by showing only the

stronger relationships.

ART

DIV.

3

3 SOUN
DIV.

3
DtRECTOR2

DTD

3 VIDEO
4 DIV.

/ 4

SSTUDIO

,

Figure F-3. Bubble diagram using coded connecting lines to show

relationships.

Relationships which indiccte movement of people, material, or information

can be illustrated by flowcharts. Spaces, operations, organizations, loca-

tions, or other information can be represented by circles, rectangles, or

other shapes. Movement is shown by lines and arrows. An example of a

flowchart is given in Figure F-4.
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APPENDIX G
Economic Analysis

After problems with existing facilities are identified and organized into
projects, project feasibility must be determined (Chapter 4). One of the cost
considerations included in Table 2 is the possible need to do an economic
analysis; i.e., a systematic investigation into how to use scarce resources.
An economic analysis is required for some projects by AR 11-28.

The DEH can help the school planner determine whether an economic
analysis is required or help the school planner complete an economic analysis.

The procedures for an economic analysis are outlined in Figure G-1 and
7: explained in AR 11-28. The analysis begins by identifying a mission-related

objective for the project and the project's assumptions and constraints. The
systematic identification of facility problems (Chapter 1) should provide
background information for defining mission objectives and functions.

After analysis procedures are established, alternatives for resolving the
objectives must be identified. The proposed project is one alternative. For
projects primarily concerned with an amount of space, alternatives could
include using excess space within the school, using available space on the
installation, leasing space, or building new space. For projects concerned
with quality of space or buildings, alternatives could include alterations,
renovations, or new facilities.

%1
Benefits must be identified for each feasible alternative. Benefits can

be those quantifiable in dollars, as well as qualitative benefits like health
and safety, security, staff morale, etc. Items which may be quantified into
dollars could include higher training or production rates, less instructor or
development time, lower contract costs, etc.

Direct and indirect costs must be estimated for each feasible alterna-
tive. Cost estimates must include research and development costs, investment
costs for equipment and real property, special services, startup, or other 7.

one-time investment costs. Operational costs (personnel, materials, supplies,
utilities, maintenance, overhead, travel, and per diem) must be included and
adjusted for inflation and interest.

The final step in the economic analysis process is comparing or evaluat-
ing the costs and benefits for each alternative.
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APPENDIX G
Eco)nomlc Analysis

DEFINE
OBJECTIVES,

ASSUMPTIONS,
I AND CONSTRAINTS

IDENTIFY
ALTERNATIVES

Itr-S "L-
PROJECT ESTIMATE

BENEFITS: COSTS:

QUANTIFIED I$1 QUANTIFIED IS)! AND ANDj
NONOUANTIFIED NONOUANTIFIED

;! COSTS/BENEFrrs
i!, FOR EACH

.! ALTERNATIVE

Figure G-l. Overview of the economic analysis process.
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APPENDIX H
Workshets

(Local reproduction and/or modification of the worksheets in this appendix is
authorized)
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FiueH-1. Worksheet 1, Space Needs Analysis -- Offices. .
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Figure H-3. Worksheet 3, Space Needs Analysis -- Training Support Spaces.
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Figure H-4. Worksheet 4, Space Needs Analysis -- Shared Spaces.
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Worksheets

DATE

TABULATION OF AVAILABLE SPACE

SPACE SIZE
CATEGORY/TYPE ROOM OR LOCATION SO. FT. TOTALS

I,.

'II

" OMMENTS WORK
,.. SHEET

5

Figure 11-5. Worksheet 5, Tabulation of Available Space.
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COMPARISON OF SPACE NEEDS AND AVAILABILITY

SPACE AVAILABLE REQUIRED EXCESS
ORCATEGORY/TYPE DATE SO. FT. DATE SO. FT. DEFICIENCY

.4o

101
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Figue 116. orkswet6, Cmparsonof SaceNeed andAvalabiity
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[GENERAL EVALUATION OF SCHOOL BUILDINGS
BLDG
BLDG. RATINGe  DESCRIBE AND

ITEM 1 2 3 EXPLAIN PROBLEMS

A. SUPPORT SERVICES

1. Janitorial
2. Rubbish Collection and Removal
3. Fire Protection
4. Snow, Ice and Sand Removal
5. Security

B. BUILDINGS

1. Roofing
2. Structure
3. Floor Covering
4. Exterior Painting
5. Interior Painting
6. Heating
7. Air Conditioning -

8. Plumbing
9. Electrical

10. Equipment
11. Utility Plant Equipment

a. Water
b. Air conditioning and refrigeration
c. Heating
d. Sewage
e. Electrical

12. Utility Systems
a. Water
b. Air conditioning and refrigeration
c. Heating
d. Sewage
e. Electrical

13. Pavements
a. Concrete
b. Bitumious
c. Other

14. Trackage
15. Ties
16. Drainage
17. Appurtenances

a. For all except bridges
b. For bridges

18. Ground Cover
a. Improved grounds
b. Unimproved grounds

74 I. Satisfactory condition
2. Neess some improvement or shows some sign of deterioration
3. Needs extensive improvement or shows extensve sign of

deterioration

(COMMENTS DATE WORK
: SHEET

Figure H1-7. Worksheet 7, General Evaluation of School Buildings.
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APPENDIX H
Worksheets

GENERAL EVALUATION OF SCHOOL BUILDINGS
_ __.__- -RATING DESCRIBE AND

ITEM 1 2 3 EXPLAIN PROBLEMS

C. SPATIAL ARRANGEMENT

1. Relationships Among Buildings

2. Relationships Within Buildings

1. Satisfactory condition
Z. Needs some improvement or shows some sign of deterioration
3. Needs extensive improvement or shows extensive sign of

deterioration

[COMMIKITS jj]E
Figure H-7 (Cont'd).
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SPACE EVALUATION CHECKLIST
FSPACE NAME/ NUMBER ______________DATE___

BUILDING __________________________ COMPLETED BY

ROOM DIMENSIONS _L X _.W x H

TYPE OF SPACE Icircie)
TYPE OF SPACE (circle)

OFFICE TRAINING TRAINING SUPPORT SHARED USE
-7

Administrative classroom soaces/ Instructor Preparation Student Lounges
Office Spaces Conference classrooms Areas Snack Bar/

Conference Rooms Laboratory spaces/ Instructor Rehearsal Vending Area
Other______ Instructional shops' Room Bookstore

Laboratory - Classrooms Counseling Spaces Latrines
Self-Paced Instruction Remedial instruction Janitor Closets

Rooms Spaces Other______
*Seminar Classrooms Technical Library

Auditorium/Theater Study Areas Mechanical
Other_______ Projection Rooms Ot-her______

Other________

REQUIREMENT RMT RET. COMMENT! PROBLEMSEXISTS SATISFIED

YES NO

*A. SPACE
T?---ize (amount of space)
2. Dimensions (L,WH)
3. Shape
4. Distance between

coluns

B. ACCESS/CIRCULATION
1 .eeing in or out

2. Not seeing in or out

3. Doors & openings

a. Dimensions
b. Opening & closing
c. Locks

4. Distance to other spaces
'cable runs, walking)

a. Horizontal
b. Vertical

5. Access to other spaces

WORK
SHEET

81
Figuire 11-8. Worksheet 8, Space lFvaluation Checklist.
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APPENDIX H
i______i_________ _ l-Worksheets

REOUMEMENT " ,MT. REOT.
EXISTS SATISFIED COMMENT/PROBLEMS

YES NO

C. UTILITIES Mo WASTE

1. Electrical Service
a. Voltage (110 assumed)
b. Current
C. Power
d. Fluctuation limits
e. Receptacle location

* f. Special controls

g. Control locations

2. Water
a. Cold
b. Hot
c. Quantity
d. Location

3. Solid Waste
a. Type of waste
b. Amount or capacity

4. Sanitary Sewer
a. Capacity
b. Location

S. Special Sewer or Waste
a. Type of waste

b. Location
c. Capacity

6. Special Gases or Fluids
a. Compressed air
b. Other gases

c. Special fluids
d. Pressure
e. Capacity
f. Location

D. ENVIRONMENTAL CONDITIONS

1. Lighting
a. General light level
b. Task lighting
c. Controls
d. Lighting quality

2. Sound and Noisea. Not being overheard
b. Isolation from

outside sounds
c. Control of speech

Interference

V 
'5

Figure R-8 (Cont'd).
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" REOMT REOMT.

REQUIREMENT EXISTS SATISFIED COMMENT,' PROBLEMS
M YES INO

3. Thermal Conditions
a. Comfort heating
b. Comfort cooling
c. Comfort ventilation
d. Humidification
e. Air movement
f. Heating or cooling

for equipment
,

4. Air Quality
a. Odor control
b. Control of dusts
c. Control of gases

or vapors

5. Radiation
a. Shielding for

ionizing
b. Shielding for

non-ionizing
radiation

E. APPEARANCE/FINISHES/IMAGE

1. Floors
a. Non-slip
b. Static free
c. Acid resistant
d. Maintenance & cleaning

characteristics
e. Appearance/image

characteristics
f. Heavy loads and

traffic

2. Walls
a. Appearance/image

characteristics
b. Maintenance & cleaning

characteristics
c. Special uses (charts,

maps, etc.)

3. Ceiling
a. Appearance/image

characteristics
4; b. Special provisions

F. COWMUNICATION

1. Telephone instruments
2. Dedicated lines (hot

lines, data lines)
* 3. TV receptacles & lines

4. Speaker system

%L

Figure H-8 (Cont'd).
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APPENDIX H
Worksheets

NEWMT REMT.
REQUIREMENT EXISTS SATISFIED COMMENT/ PROBLEMS

YES INO
G. STORAGE WITHIN THIS SPACE

1. Built-in
a. Shelving
b. Parts bins
c. Closets

2. Bulk Storage
a. Floor area
b. Dimensions

H. SPECIAL BUILDING FEATURES

1. Security
a. Devices (safes.

vaults)
b. Hardware (locks,

window bars, etc.)
c. Wall construction

2. Fire Protection
a. Sensors (smoke, heat)
b. Alarms
c. Suppressions systems

3. Health & Safety
a. Eye wash fountains
b. Emergency showers
c. Non-slip surfaces

4. Material Handling
a. Lifts
b. Cranes
c. Elevators
d. Ramps or docks

5. Vibration
a. Isolation

6. Signage
a. Identification Signs

I. FURNITURE

1. Quantity and type
2. Appearance/Quality
3. Operating Conditions

or Features

Figure H-8 (Cont'd).
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APPENDIX H
Worksheets
.... SCHOOL ?

PROJECT DATA SHEET CO

I II I I -.

COST ESTIMATED 
PROJECT TITLE/NUMBER

ACTUAL__

TI 01 URGENT
FPRIORITY a 2 NEEDED

1 0 3 DESIRABLE

C-z AVAILABLE ? 3YES WHEN?
0a No SOURCE?

-k% :) MAYBE lOxpisini

K . ORGANIZATION POC/PHONE STEPISI

0•

ui0

STEPS AND TIME IFROM INITIATION TO COMPLETIONI

EST. TIME ACTUAL TIME

STEP TO COST ACCOUNT
COMPLETE START FINISH

'I

COETTOTALS

COMENT WOR]FK

9 Figure 11-9. orksheet 9, Project Data Sheet.
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APPENDIX H
Woksheets
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Figure !!-l1. Worksheet 11, Schedule and Status of Improvement Projects. 2
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APPENDIX H
Worksheets

0

, .

P

N a

a) .-

U1 CO

( w
z CO

4Cz
C, W

CO)

Figure H-12, Worksheet, Space Relationships. .
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DESIGN GUIDELINES

The information in this section can help the planner/designer identify

and resolve Army service school facility problems. Its purpose is not to give

patent sottitons, but to encourage the planner/designer to think creatively,
and to respond to local needs.

General guidelines (i.e., tht,se which apply to an entire facility or to

many different kinds of spaces) are presented first, followed by information

about training spaces, training support spaces, office spaces, and shared
spaces (Figure 26). Each major space type is then subdivided into a number of

specific kinds of space.

SHARED

G NC--'E '"student lounges
snack/vend
S kstore
ar */dnk

. storerooms
--M admpn. office

cof ooms
ENERAL - -

Inutr. prep
lnstr. rebbarsal

.A. , re edIW nstr.
LJ tech. library

study areas
projection rooms

[ class. spaces/conf.
_______ lab: es/nstr.shops

Sem r
audRoukn/theater

Figure 26. Guidelines are structured by the type of space.

FtZjoUS FAE 4

.IS BLANK
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DESIGN GUIDELINES
Information about each type of space to classified in two ways. One

classification divides material into requirements, criteria, and guidance
(Figure 27). Requirements are statements about what is needed and are used to
either help define problems (Phase 1) or explain what is needed before a pro-

. ject can be begun (Phase 3). Criteria are standardd that meet requirements.
' Guidance explains how to apply criteria. Criteria and guidance are used to
* develop problem solutions. The second classification divides space type by

topic. These topics are listed in Table 3.

a.o

Figure 27. Guidelines are organized into requirements, criteria,
and guidance for each type of space.

* HM to U" Oiisbss
During Phase 1, guidelines can be used to tabulate school facility prob-

lems; i.e., to compare what exists with requirements. The differences are
problems which must be resolved.

When evaluating an entire facility, the requirements listed in the Gen-
eral Design Guidelines section below may help identify problems that should be
recorded on Worksheet 7. Similarly, when Worksheet 8 is used to evaluate a
particular space or room within a school facility, the requirements for that
kind of space plus general facility requirements should be used to help iden-
tify problems which should be recorded.

The designer/planner should read through the guidelines before evaluating
a facility or a space. This will increase his/her sensitivity and awareness
to the topics which must be considered during evaluations. Typical evaluation
steps are:

116
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DESIGN GUIDELINES

I . Decide whether the requirements listed in the guidelint-i are applica-
ble to the school facilities being evaluated.

2. Determine whether requirements other than those in the guidelines are

:ppltciahle to the school facilities being evaluated.

3. If requirements are applicable, does the facility satisfy them ade-
quately?

4. Determine which requirements are not satisfied adequately; these are

pr.bIm s which should be recorded.

During Phase 3, problems are resolved through the design and impleaenta-

tion of solutions. These solutions are developed using criteria and guidance.

Criteria and guidance are used in at least three ways during Phase 3.
One way is to use them to adopt standards which will provide continuity and

coordination to improvement projects. For example, assume that the master

planning committee has established color and finish schemes for certain spaces

or areas within a building. In this case, even though money for a flooring

project may be available before funds are allocated to paint walls (perhaps at

the same time furniture is repainted), the final solution will be color coor-

dinated and appealing.

Criteria and guidance also can be used to help the school staff accom-
plish projects within the limits of their available resources. Criteria and
guidance Information will help those designing solutions, deciding about

, options, or selecting furniture understand what can be done to obtain an
effective solution.

Solutions can also be developed by outside sources, i.e., at the instal-

lation, and within the Army, the Federal Government, or the private sector.
The guidelines outlined above should be given to such sources so they can sug-
gest actions based on an understanding of the factors which contribute to

effective solutions for service school operations.

Requirements also play a role in Phase 3. Before an effective solution
can be developed, applicable requirements must be identified. Whenever a
design solution is developed by someone outside the school, it is very impor-
tant to organize and communicate requirements to designers. This is espe-
cially important for MCA projects. Requirements can be developed/identified

with the help of DEH and information in TM 5-800-3.13
'4

* G~teneral Desis Gddelnes

Accomm emtlons for the Hani

Provisions for handicapped visitors, staff members, and civilian students

13 .Project Development Brochures; Pt 1 Functional Requirement, TM 5-800-3 ,DA,

15 May 1974).
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DESIGN GUIDEUNES

" shoild be in accordance with ER 1110-1-102 and EM lII-1 -101. 14  Reti,,v' I,in

planning should include bringing the existing building up to the requtrements
.f applicable codes and regulations (Table 3).

seaway Cnm1 iOna

Security requirements and restrictions may differ for each Army Service

School according to individual course content, materials, and equipment. The

designation and establishment of "restricted" areas is the responsibility of

the military comander of the installation or facility. Advice is furnished

to him/her by the Provost Marshal or Physical Security Officer, in coordina-

tion with the Intelligence Officer and the Staff Judge Advocate. "Exclusion,"

"limited," and "controlled" areas should be designated according to AR 380-20,

AR 310-25, AR 50-5, and AR 190-21.15

It is important to consider furniture in overall planning for improve-

ments. However, because Government contracts with furniture companies are

continually changing, it is very difficult to provide up-to-date information
about specific furniture styles and features.

The guidelines give the school planner information which can be used to

select furniture. Color and finishes are included with overall color and tex-

ture schemes. Other characteristics are covered within space types for furni-
ture appropriate to it.

DIO can help the school planner find out what furniture is available to

the school. DIO maintains a current list of Government contractors for furni-
ture Items, and may have many of the contractor's catalogs. Catalogs provide

the best information about what furniture is available; they can be obtained
directly from the contractors shown in the current listing.

Table 3

Topics Used in Cuidelines

SE/ACTIVITIES EIW13ONGNTAL CONDITIONS

OCCUANTS Lighting
EQUIMEITr /SPLIES Windowi
SPACE Sou dSize Thetnal/Ueating, Coolin8 and Ventilating

Shape
ACCESS/CIRCULATION APPEAAAICE/FINLSHES / IMAGE

Location
Opling* and Access COMMUNICATION

Circulation Within RoOM TUITILITIES AN WASTE STORtAGE
SPECIAL FEATURES
F1IRNI rung

1 el 4)r nlt i 116 Ph~ybNi' I ly ll ind_,l.l. vyj.'d, Knp, u,. r M9alnilil ( EM) 1I i0-I -102 :4ud

101 (Offl,'P of the Chief of EngineerN 10CEl, 15 October 1976).

15Restricted Areas, AR 380-20 (DA, 15 December 1979); Dictionary of Unitod

States Army Ter-s, AR 310-25 (DA, 15 September 1975); NucleaIr Surety,

AR 50-5 (DA, 1 September i1 7A); and Security ldentific;lLion Crednt i; ls

and Application, AR 190-21 (A, 26 June 1978).
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AWDEUNES FOR GENERAL BUILDING

1. AL" EOUGU FLOOR AREA FOR CIRCULATION.

Multiply the net floor area by 0.15 to estimate the amount of circula-
tion space required.

(g) For eample, a facility with a net floor area of 13,300 square feet
would require 1,995 square feet for circulation: 13,300 x 0.15 - 1,995

* square feet.

2. MECHANICAL EQUIMILNT MUST gAVE ENOUGH FLOOR AREA.

Multiply the net floor area by 0.05 to determine the amount of mechani-
cal space required.

(g) For example, a facility with a net floor area of 13,300 square feet
would require 665 square feet for mechanical equipment: 13,300 x 0.05 =
665 square feet.

3. CI CLATION 5ETWEI FLOORS JAMUULD BE DESIGNIED BASED ON THE MAXIMUM POSSI-
ILE NMER oR UR§OgS TW. A NoT WE.E, FLOORS I, A SPECIFIgD TI.E
PERIOD

Stairs will be 4asigned based on a flow rate of 12 persons per foot of
stair width per minute. This will insure that stairways can maintain a
comfortable flow rate (see DC 1110-3-106, part 2-4c). Minimum stair
widths must permit emergency exiting as specified in the National Fire
Protection Association (NlPA) 101 Life Safety Code.

p

"4.
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GUIDELINES FOR GENERAL BUILDING

Acelsl/Circulation

1. THE1i VARIOUS ACTIVITLES OF THE SERVICE SCHOOL AND THE FLOW OF MATERLALS,
INFRMAT OjLTUDjENKS AND STAFF MUST 14OT INTERYER WIF -O-NF ANOTR -Ah 1)

MUST INTERFERE AT CERTAIN POINTS (SEE DG I110-3-106,PAA -4).

Corridors should widen at points of queing and decision such as corridor
intersections, entrances to stairways, building entrances to stairways,
and building entrances. This will allow pedestrians to pause without
impeding the circulation flow (see DG 1110-1.30-106, para 2-4c).

A As-

Figure 28. Widening of corridors at points of queuing and decision.
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GUIDELINES FOR GENERAL BUILDING

2. ISURE TRT hfj S A&EAS TO GETTO AND AREl U1AEA AGE ENOUGH TO
PRIMET CI MIMG.

Lockers should be near classroom and training spaces. Crowding can be
avoided by using corridors wide enough to accommodate both the normal
traffic load and the activity of students at lockers which line the cor-
ridor walls, and by placing locker sections and groupings off main cor-
ridors.

(g)

WATER

Fiur 2. oceractvtnosntosrc mnmMhlwycerne

3. CDJIOIS HOUD 31UF'

igted emLcerenclitys hot lobeuc inalle solwa corridrawill

Crino wlgte inul the eve of alai powerfilur. Floor cove, rinkg

should be durable, skid resistant, and easy to maintain. The maximum -
length of unbroken corridors should not exceed 150 to 200 feet. Longer
sections give an undesirable perspective.
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GUIDELINES FOR GENERAL BUILDING

4. CIRCULATION SYSTEMS MUST BE CAPABLE OF SAFELY AND COMFORTABLY IUAN1)LIN;
PEAK LOADS.

Circulation loads are computed based on the occupancy of the activity
spaces served by the circulation system.

(g) For example, in Figure 30, the circulation system services 9,000
square feet of classroom space. These classrooms are designed to pro-
vide 30 square feet of space per occupant. Thus, the maximum design
capacity for this space is 9,000/30 - 300 people. This loading can be
circumstances, classroom occupancy will be somewhat less than capacity.
A reasonable assumption, and one which will provide an efficient circu-
lation system both for normal use and mobilization loads, is an occu-
pancy of five-sixths of capacity. The corridor width in Figure 30 can

* S. be determined by multiplying the estimated loading (5/6 x 300 - 250 per-
sons) by the allowable crowding factor (6 square feet per person) to
determine the required space (1500 square feet) and dividing by the cor-
ridor length (150 feet) to obtain the required width (10 feet). This
dimension must be compared with the minimum fire exit width required by
NFPA-101 (see DG 1110-3-106, para 2-4c).

.f.,WO.M ClassmImroom Classroom

Stair/Exit Stair/Exit

CINWxOON hmsso Clusoom

1500 Sq. Ft. Classroom
6 x (1500 Sq. Ft.) - 9000 Sq. Ft.

Figure 30. Circulation system calculations.

5. MULTILEVEL SCHOOL BUILDINGS MAY BE EQUIPPED WITH COMBINATION FREIGHT AND
PASSENGER ELEVATORS (WHEN NECESSARY) TO MOVE HEAVY OR BULKY MATERIALS

.5.-. BETWEEN FLOORS, USE OF PASSENGER ELEVATORS WILL BE KEPT TO THE MINIMUM
NECESSARY TO MEET OPERATIONAL REQUIREMENTS (SEE DG 1110-3-106. PARA 2-4C).
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GUIDELINES FOR GENERAL BUILDING

6. THE LOCATION OF ItT~tAJ. DINKING FONTAIMS AND CLOSETS SHOULD NO1T L1I:-
RUZ' CORRIDO CIlCULATION.

Restrooms, drinking fountains, mechanical/electrical closets, and jani-
tors' closets should be at corridor intersections because of the addi-
tional corridor space available at these points (see DG 1110-3-106, para
2-4c).

7. WHEN OPENED. CLASSROM DOORS SHOULD NOT IMPEDE TRAFFIC FLOW IN CORRIDORS
OR FRCM CLASSROI4S.

All doors should be at least 3 feet wide, open in the direction of exit,

and recessed so that they do not protrude into the corridor when they
are opened.

(g) The path of travel on the pull side of a doorway should be clear and
level for 6 feet. On the opposite side, the floor should be clear and
level for at least 4 feet. On the pull side of the door, the floor
should extend at least 18 inches beyond the doorway strike jamb (Figure
31).

[3 "
16-1

4Ij

Figure 31. Clearace at doorways.
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GUIDELINES FOR GENERAL BUILDING

8. THE PHYSICALLY HANDICAPPED SHOULD HAVE ACCESS TO ALL AREAS OF THE BUILD-

INC.

The building must be accessible to and usable by the physically handi-

capped (ER 1110-1-102, EM 1110-1-103, and DG 1110-3-106, 2-4c). To

insure handicapped accessibility, designs must include kick plates on

doors, 3-foot interior doors, ramps, key-operated elevators, push bars

on entrance doors (placed at a convenient height), and no doorway

thresholds.

"126
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GUIDELINES FOR GENERAL BUILDING
.44

UttlIR OW Waste
1. THE WIRING DISTRIBUTION SYSTEM MUST PROVIDE. AT A, MINIMUM. SIGNAL AND LINF

VOLTAGE POWER. DEPENDING ON THE INSTRUCTIONAL PROGRAM, ADDITIONAL POWER
DISTRIBUTION MAY BE REQUIRED FOR UNUSUAL VOLTAGE. PHASING. OR FREQUENCY
DEMANDS.

Electrical design must conform to DOD Directive 4270.1-M and TM 5-811-1. 7
Three-phase 208Y/120 volts should generally be used to serve incandes-
cent and small fluorescent or mercury vapor lighting loads, small power
loads, and receptacles. Consideration should be given to the feasibil-
ity of using three-phase 480Y/277-volt systems (see DG 1110-3-106, para
2-4c).

To reduce line losses which can occur at lower voltages, power should be
distributed at the highest practical voltage. Substation transformers
should be located throughout the school to reduce the voltage to 277/480
volts for fluorescent lighting, heavy equipment operation, and power
distribution. A second set of transformers should be provided to step
the voltage from 480 to 120/208 for convenience outlets. Primary elec-
tric service should be placed underground. Cables should feed from the
nearest pole or manhole to a pad-mounted transformer(s) that is located
outdoors below grade, and is as close to the load centers as possible.
Secondary electric service from transformer(s) should also be under-
ground. Service and distribution equipment should be of the circuit
breaker or fusible switch type. Shallow closets should be provided for
electrical, telephone, and auxiliary system equipment (where required).
Power distribution qithin the building should be in trenches or overhead
raceways located to afford mWximum flexibility in room power require-
ments and ready accessibility for circuit revisions (see DG 1110-3-106,
para 2-4c).

2. ALL ACTIVITY SPACES SHOULD HAVE MECMANICAL CHASES AT DOOR RECESSES.

Chases should be easily accessible, large enough to allow additions to
services, and should feature an electrical distribution panel (on the
corridor side) and a chase panel (on the room side) with connections to
ceiling and intrawall conduit runs.

3. THERE SHOULD BE ENOUGH ELECTRICAL OUTLETS SO EXTENSION CORDS DO NOT HAVE
TO BE USED.

4. THERE SHOULD BE ACCESSIBLE. THREE-?LIS OUTLETS.* THESE RECEPTACLES SHOULD
BE LOCATED IN AREAS WHERE EOUIPENT IS LIKELY TO BE USED.

."
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GUIDELINES FOR GENERAL BUILDING

5. SWTCVUS SIOULD BE EASILY ACCSSIBLE.

Switches should be low enough for handicapped instructors to operate,
i.e., 48 inches above the floor (Ei 1110-1-103).

6. PLUMBING SYSTEMS MUST BE SAFE AND SANITARY.

Plumbing must be in accordance with TM 5-810-5 (and TM 5-810-6, if gas

fittings are required). Water supply facilities must be as prescribed
in TM 5-813-5 and TM 5-813-6. Sanitary sewers must be as prescribed in
T1 5-814-1. Plumbing and fixtures shall comply with the American

National Plumbing Code A 40.8 or the National Standard Plumbing Code,
within the limits established by DOD Directive 4270.1-M, Chapter 10
(also see DG 1110-3-106, para 2-4c).

128
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GUIDELINES FOR GENERAL BUILDING

ewlmnmenal Condition

1. LIGHTING SHOULD BE USED EFFICIENTLY TO PROVIDE USER COMFORT AND LIGHTING
LEVELS ADEQUATE FOR SAFETY AND VISUAL TASKS.

A lighting engineer or expert should be consulted to insure that the
lighting system will be well-planned and efficient.

2. TO INSURE THE FLEXIBLE USE OF MODULAR SPACES, MECHANICAL AND ELECTRICAL
SYSTEMS MUST BE DESIGNED TO ADAPT TO CHANGES IN ROOM FUNCTION.

Specific considerations include the following:
S.

Separate lighting controls will be provided for each 750 square feet of

space. These controls should be located near the entrances. Separate
controls should be provided for each 750-square foot space component.

Room lighting should be designed so lighting levels and arrangements can
be changed. It should be possible to adjust lighting to classroom
activities (uniform 70 foot-candles), self-paced learning (uniform back-

_ ground illumination of 30 foot-candles, local task illumination of 70
foot-candles), and audiovisual presentations (screen area darkened,
other areas 30 foot-candles).

Each 750-square-foot space should have separate temperature controls.
Subdivisions other than 750 square feet will require room heating and
cooling system revisions. These revisions must be both economical and
simple (see DG 1110-3-106, para 3-2g).

3. LIGHTING DESIGNS SHOULD RAVE ENOUGH LOCAL SWITCHING CAPABILITY TO ACHIEVE
MAXIMUM AND MINIMUM LIGHTING LEVELS FOR FACILITY OPERATION. WHERE PRACTI-
CAL, LIGHTING SHOULD BE DESIGNED FOR SPECIFIC LOCAL TASKS INSTEAD OF FOR
UNIFORM. GENAL LEVELS.

Intensities should conform to the minimum levels recommended by the
latest edition of the IZMwinating Engineering Society Lighting Hand-

book. OCE Standard Drawing No. 40-06-04 should also be used, where pos-
sible (see DG 1110-3-106, para 2-4c).

Research has established that a lighting level between 30 and 40 foot-
candles is high enough for the comfortable and efficient completion of
most tasks. However, it is recomnded that illumination be designed to
supply 70 foot-candles on all educational tasks, since accurate reading
of pencil handwriting demands higher illumination levels than most other
visual tasks. Lighting levels higher than 70 foot-candles are not
usually required (DG 1110-3-106, para 3-3b).
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4. AN IMPORTANT CONSIDERATION IN LIGHTING CIRCULATION SPACES IS THE ABILITY

OF THE EYE TO ADAPT TO LIGHT AND DARKNESS. SINCE PFRSONNEL ENTERING THE
SERVICE SCHOOL FACILITY WILL BE COMING FROM THE OUTDOORS (WERE TH lE El.'
OF ILLUMINATION MAY BE AS HIGH AS 12,000 FOOT-CANDLES), _ITIS IMPORTANT TO

PROVIDE ENOUGH LIGHTING IN CIRCULATION SPACES.

Foyers will be bright enough to permit the eye to gradually adapt to the

interior lighting level.

5. STAIRCASES SHOULD HAVE HIGH-INTENSITY LIGHTING TO OUTLINE STEPS, HAND-

RAILS, STAIRWAY CONFIGURATION, AND OTHER IMPORTANT ELEMENTS (SEE DG 1110-

3-106. PARA 3-3B).

6. LIGHTING SHOULD BE ADJUSTED SO SHADOWS ON DESK TOPS, CHALKBOARDS. MAPS.

AND DISPLAY PANELS ARE ELIMINATED.

Seating should be designed so windows are behind students or on their

left. If such an arrangement is not possible, entering light should be

modulated with shading or other light-attenuating devices (see DG 1110-

3-106, para 3-3b).

In general, the task (paper, book, item of equipment) confronting the

student should be brighter than the surrounding environment; i.e., for

optimum contour and depth perception, the task should be no more than

three times as bright as its surroundings. Contrasts greater than this

produce distortions. In no case should the task illumination level

exceed 10 times the general lighting level (see DG 1110-3-106, para 3-

3b).

7. LIGHTING WILL BE DESIGNED TO MINIMIZE VEILING REFLECTIONS; I.E.. LIGHT

WHICH IS REFLECTED OFF THE TASK OR NEARBY SURFACES DIRECTLY INTO THE

STUDENT'S EYES.

In general, light fixtures should be selected and placed so the angle of

incidence measured from the vertical is greater than 30 degrees, with as
much light as possible falling within the 30- to 60-degree core (see DG

1110-3-106, pars 3-3b and Figure 32).
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(g)., g A 0 D megees - 30 Degrees
--- - -- ----- Fixture Glare
A). B 30 Degrees - 60 Degrees

B.'-' /Optimum Light
,'., / /, C i  C 60Degrees -90 Degrees

- -L / Veiling Reflections

Ligting Glare and Reflections

Figure 32. Lighting glare and reflections.

8. LIGHTING DESIGN WILL MINIMIZE GLARE; I.E. , LIGHT W RICH SHINES DIRECTLY

FROM TIM LIGHT SOURCE rMo T STUENT-S EYES.

Glare is minimized by selecting and placing light fixtures so light is

directed belov a 60-degree angle of incidence, vith as much light as

2" possible falling in the 30- to 60-degree core. For example, a lighting

fixture with low brightness characteristics that produces a "bat-wing"

light distribution pattern will substantially reduce glare (see DG

1110-3-106, para, 3-3b).

* (g)

A "Batwing" Distribution

Uightin Wihiout Glare

Figure 33. Lighting vith,.ut glare.
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GUIDELINES FOR GENERAL BUILDING

9. CAREFUL CONSIDERATION SHOULD BE GIVEN TO CHOOSING LIGHTING SYSTEMS AND
FITTINGS.

*, (g) In terms of light output for a given cost, bare fluorescent tubes
are probably the most efficient method of lighting, if they can be
arranged so as to avoid glare. Recent research shows that if bare tube
light fittings are housed in V-shaped slots in such a way that the tube

.-4 has high background brightness, it is quite possible to look at the
assembly without suffering from glare. This is because the V-shaped
slot gradually filters the tube's intense brightness as the eye moves
away from it.

Low brightness louvered fittings are also good light sources (though
less efficient than the bare tube), especially if they are ventilated.

The least efficient but most common form of light fitting has opal or

prismatic diffusers over the face of the tube. Although these diffusers
reduce tube glare, they cause a considerable loss of light, which in
turn can add to both the capital and operating costs of the building.

10. EXIT ROUTES MUST BE ILLUMINATED DURING POWER OUTAGES AND CLEARLY MARKED
AT ALL TIMES.

Illuminated exit signs and emergency lights must be pr% vited fol al
emergency exits and passageways as required by NFPA L,.te Safety Code No.
101 (see DG 1110-3-106, para 2-4c).

Widowo

1 . CAREFUL CONSIDERATION SHOULD BE GIVEN TO USING WINDOWS AS AN EFFICIENT

LIGHTING OR VENTILATING SYSTEM.

Windows should be functional in case of loss of power, air, or light.

Operable windows are required in non-air-conditioned buildings. They
should be arranged so the maximum possible advantage may be gained from
any wind, particularly the prevailing wind.

2. USING WINDOWS FOR DAYLIGHT IS UNDESIRABLE UNLESS THE SOLAR EFFECTS ARE
CONSIDERED AND ALLOWANCES ARE MADE FOR THEM.

q(g) Windows should not be used to provide daylight in addition to or as
an a4ternative to electric lights. Recent research shows that windows
do not provide correct lighting for most of the tasks people perform.
Attempts to use windows to provide such light result in large areas of
glazing with possible unsatisfactory heat gains or losses and glare-
caused discomfort.
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Surveys of existing buildings show that, almost irrespective of the

amout of glazing provided, lights are switched on first thing in the

morning and remain on all day, winter and summer alike. There is,
therefore, little point in attempting to use windows to provide day-

lUgbi.. It is esetial, howver, that some windows be provided, both to
enable the building's occupants to see out and to insure the satisfac-
tory appearance of interior and exterior elevations.

3. GLE Fl- WIIDNi AND GLASS SiOULD WE KEPT AT A MINIMUM.

Clear areas of glasa with thin mullions help reduce apparent glare. If
the mullions are wide compared to the glass width, the eye uncomfortably
attempts to accomodate both the bright view and dark mullions. Tinted
window will help to reduce gLare.

.on

SW29 CWIUL SMEOLD IJLP CUXK X POSITIVE LEARNING ENVIRONMENT.

A backgroumd noise level of about 35 decibels of full-spectrum or
"white" sound produces optism alertness and muscle tones for learning
(see DG 1110-3-106, pasw 3-3a).

(g) The followiug w genersliuations about acoustical environments:

The level at which a constant background noise is acceptable is usually
defined as that level which is consistent with the ability to hear nor-
mal speech easily.

..4

Extreme quaiet doe ot provide - appropriate environment for many
leaujug activities.

nltezmittent er irregular sounds cause attention to shift and are there-
fore more amneyimg and distracting than steady sounds, which do not
cause many attention shifts.

Nise which is familiar is less annoying than strange or unnecessary
sound.

High-pitched noise is more fatiguing and irritating than low-pitched
noise.

.4W
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ThqmwfeetM, Coo**i end Vt tfth

1. CONSTRUCTION METHODS AND MATERIALS SHOULD BE SUCH THAT THE EFFICIENCY OF
HEATING AND COOLING SYSTEMS IS INSURED. SUCH SYSTEMS SHOULD NOT BE USED
TO COMPENSATE FOR THE BUILDING DEFICIENCIES.

(g) Fixed baffles (e.g., overhanging roofs and verandas) can prevent
direct solar infiltrations. However, the least expensive way to avoid

unwanted solar infiltration is to orient buildings so windows face only
north. However, such orientation is not always practical or desirable.

Venetian blinds do not protect a building from solar heat gain well.
They are also often improperly used and are difficult to clean.

Inefficient luminaire fittings may also result in higher heat gains in

the building. This higher heat gain in turn requires larger air-
conditioning plants which add to both capital and operating costs.

Double-glazed windows should be installed whenever possible.

13
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Figure 34. Protection from sunlight and solar penetration.
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2. THERMAL CONDITIONS SHOULD BE WITHIN THE HUMAN COMFORT RANGE (WHERE POS-
SIBLE). BUT SHOULD MINIMIZE HEAT OR COLD STRESS.

(g) Investigations in the area of human performance show that high tem-

perature and humidity decreases working efficiency, increases errors,
and under extreme conditions, adversely effects health (see DG 1110-3-
106, para 3-3d).

3. ENVIRONMENTAL CONDITIONS NECESSARY FOR THERMAL COMFORT SHOULD BE DETER-
MINED FOR EACH SPACE WITH CONSIDERATION FOR THE SPECIFIC ACTIVITIES PER-
FORMED WITHIN IT.

Optimal thermal conditions vary with individuals, but are primarily a
function of activity level and clothing worn. No two researchers agree
on which exact combinations of radiant temperature, air temperature,
relative humidity, and air movement constitute the optimum. However,
there is general agreement on the following:

Radiant Temverature. The average temperature of surrounding surfaces
should be about the same as the room air temperature. Glass or poorly
insulated walls may result in surface temperatures which are above or
below room air temperature, and can be compensated for by changing air
temperature and air velocity to achieve thermal comfort. Floor tempera-
ture should be warm to the touch (79 degrees Farenheit optimum).

Air Temperature. Sixty to 70 degrees Farenheit is used for vigorous
* activities; 68 to 78 degrees Farenheit is used for sedentary activities.

Air Movement. For heating, air velocities should be kept below 100 feet
per minute. To prevent occupants' ankles and legs from being chilled,
20 to 40 lineal feet per minute measured at about 30 inches above the
floor level is optimal.

Relative Humidity. Thirty to 70 percent is optimal.

Heating, air conditioning, and ventilation must be in accordance with
the current DOD Construction Criteria Manual 4270.1-M and TM 5-810-1.
The heat loss and heat gain calculations must be made in accordance with
the current ASHRAE Handbook of Fundamntal. In the design of air-
conditioning systems, various systems should be considered. These
include variable air volume, multizone, dual-duct, single-zone, a combi-
nation of systems, and any other suitable systems covered by the current
ASHRAE Handbook. Within the design scope and environmental conditions
required for various spaces, each air-conditioning system should be
studied and the least energy-intensive system selected based on life-
cycle cost and energy analyses. Energy-recovery systems should be
investigated and incorporated into the design, if economical (see DG
1110-3-106, para 2-4c).
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4. AN ADEQUATE SUPPLY OF CLEAN OUTDOOR AIR MUST BE PROVIDED TO EACH OCCUPIED
SPACE TO MAINTAIN OXYGEN LEVELS NEAR 21 PERCENT. AND TO MINIMIZE ODORS.

Five cubic feet per minute per person of outside air is the minimum
needed to maintain an adequate oxygen supply. Ten to 30 cubic feet per
minute per person is typically used for odor control, depending on the
space s odor generation rates. The presence of smoking necessitates
higher ventilation rates. Exhaust ventilation is used in lockers and
washrooms.

* Appowence/ hs/knage

1. COLORS, MATERIALS, AND FINISHES SHOULD BE CHOSEN WITH AN OVERALL SCHEME IN
MIND.

(g)

COLOR SCHEME KEY

Cop
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Figure 35. Cooeshris
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COLOR SCHEME
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2. BUILDING SURFACES SHOULD BE EASY TO MAInTAI.

Some of the items that should be included or considered to help insure
that buildings remain clean are cove bases, entrance mats, removable
carpeted elevator floors, sealed concrete floors, large kick plates and
push plates on doors, hard finish or ceramic tile walls, plastic-coated
concrete block walls, elimination of crevices and recesses, and hermeti-
cally sealed buildings.

3. INTERIOR FINISHES MUST BE APPROPRIATE FOR THE DESIGNED FUNCTION OF THE
BUILDING AND SPACES. MATERIAL SELECTION SHOULD BE BASED ON LOW MAINTE-
NANCE QUALITIES (CONSIDERING THE ANTICIPATED USE). LIFE-CYCLE COST, FIRE.
AND OTHER SAFETY REQUIREMENTS.

Decisions concerning the extent of carpet installation must be coordi-
nated with the using service and should be based on distinct functional -

advantages, such as acoustics, safety, and maintenance. Native (local)
materials should be used where possible. Long-life materials such as
stones, tiles, woods, plastics, and vinyls should be selected to provide
attractive colors, textures, and patterns that will not quickly become
outdated. Interior finishes must conform to the flame spread and smoke
development standards contained in DOD Manual 4270.1-M and NFPA 101 (see
DG 1110-3-106, para 2-4c).

4. FLOOR COVERINGS SHOULD BE APPROPRIATE TO A LEARNING ENVIRONMENT.

Floor surfaces should be linoleum, carpet, terrazo, or vinyl asbestos
tile. Selection will be based on space type, acoustic qualities and
requirements, and appearance.

5. PROTECTIVE MATERIALS SHOULD BE USED TO COVER LOWER WALLS AND DOORS.

There should be baseboards at all floor-wall connections. Doors should
have metal kick plates.

6. WALL SURFACE FINISHES SHOULD MINIMIZE GLARE.

Windows can be a source of glare. To reduce glare as much as possible,
window walls should be very light in color. Windows should also have
deep, light-colored, splayed reveals. This gives the smoothest possible
brightness gradation from inside the room to the bright view outside and
thus reduces the effective glare.

.

-a.
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The use of color in Army facilities is limited to a practical number
selected from Federal Standard 595A. General guidance for color selec-
tion is provided in Figure 35 and TM 5-807-7. Color should be used to
stimulate human physical and emotional reactions and to enhance the
overall functionality of the building. Use soft colors in study areas
and consider brighter base colors and accents in casual seeing spaces.

. In critical seeing areas, glare, brilliant colors, and great brightness
differences, both in the lighting system and in the color of walls,
floors, furnishings, and equipment, should be avoided (see DG 1110-3-
106, para 2-4c).

414
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1 - AN ADEOUATE PUIIC ADIS OR INTERCOM SYSTE4 MUST BE AVAILABLE.

An intercommunication System consisting of a master station capable of
selectively paging through individual loudspeakers in selected areas and

* offices must be provided. The loudspeaker stations should be the talk-
back type, and include a conveniently located master station call but-
ton. The master station should have volume controls on input and out-
put, an all-call feature, and indicators for announcing incoming calls.
Speakers should be flush-mounted. Medium- and large-size classrooms

C., must be furnished with receptacle and wiring for microphones and speak-
era for amplified audio distribution (see DG 1110-3-106, para 2-4c).

2. THERE SHOULD It & CLASS SELL SYSTEM

A class bell system can be incorporated into a public address intercom
system. Telephones and lines will be provided by the local
Commnications-Electronics Officer (see DG 1110-3-106, para. 2-4c).

*14
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Storage

1. THERE SHOULD BE ENOUGH SPACE FOR STUDENT AND INSTRUCTOR COAT RACKS.

Space should be available to store outer clothing and other personal
equipment within or near each training, work, or study area.

2. THERE SHOULD BE ADEQUATE AND SECURE STORAGE FOR INSTRUCTION MATERIALS.
TRAINING AIDS. AND AUDIOVISUAL EQUIPMENT.

To determine the required amount of visual and training aid storage
space, allow 1-1/2 square feet per student (this assumes that storage
will be four shelves high).

3. SAFEGUARDING OF INSTRUCTIONAL MATERIALS SHOULD BE A HIGH PRIORITY ITEM
(CONTROL OF CLASSIFIED MATERIALS AND DAY-TO-DAY ENTRY TO THE STORAGE AREA

4.. AND LOCKER AREA SHOULD HELP THIS SAFEGUARDING EFFORT).

4. THERE SHOULD BE EASY-TO-REACH. ADEQUATE FILING SPACE FOR LEARNING MATERI-
ALS.

If filing is an important task within a space, an adequate number of

filing cabinets should be selected and arranged within the space. The
selection of other furniture and accessories should be based on the
remaining floor area.

5. LOCKERS AND OTHER STORAGE CABINETS AND SHELVES SHOULD BE EASY TO MAINTAIN.

The ceramic tile bases will be used to simplify floor maintenance. Sof-
fits will prevent dust and trash from accumulating on top of lockers.
These units can be ventilated by pulling air through lower front vents
into the plenum above.

14
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GUIDELINES FOR GENERAL BUILDING

Medium-sized equipment that is not in daily use (e.g., engines and

aechanical assemblies) should be placed on dollies and stored in lock-
able spaces within 75 feet of the classroom.

Light, hand-carried equipment should be stored in lockable spaces within
75 feet of the classroom. If such equipment is in daily use, storage
should be provided in classroom lockers or in a room directly adjacent
to the classroom.

Multipurpose classroom spaces, divided to allow for storage, will be
used before single-use storage spaces are considered (see DG 1110-3-106,
para 2-4c).

4.
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Figure 36. Typical locker detail.

6. STORAGE SHOULD BE CONVENIENT, ATTRACTIVE, AND SERVE FUNCTIONAL NEEDS.

(g) Both the physical characteristics and frequency of use of stored

materials affect storage design.

To increase utilization, training equipment should be portable or mov-
able.

When indicated by the mission, provision will be made to allow for the

, movement of large, mobile equipment such as tanks, helicopters, and mil-
itary vehicles between classrooms and outdoor storage areas.

Large equipment that is infrequently used and is not readily moved

should be blocked from view by movable partitioning when it is not in
use.

Large- and medium-sized equipment that is in daily use should be stored
in its dedicated shops and classrooms.
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Special Festuee
• .

1. FIRE ALARMS SHOULD BE ACCESSIBLE TO ALL BUILDING OCCUPANTS.

Fire alarms should be 48 inches high. This will allow any handicapped
person to activate them.

2. ADEQUATE FIRE PROTECTION MUST BE PROVIDED.

Criteria for fire protection, including fire and/or smoke detection sys-

tems, fire alarm and evacuation signal systems, and extinguishment sys-
tems, are prescribed in DOD Construction Criteria Manual 4270.1-M, Th

5-812-1, and TM 5-813-6. Area limitations, length of corridors, size of
rooms, and exits must conform to the requirements for "flexible plan"
buildings given in NFPA 101. Changes in fire-rated construction, loca-
tion of detection and alarm systems, exits and evacuation route _

sprinkler and extinguishing systems, and other fire protection features
must be included in renovation planning and coordinated with the instal-
lation fire marshal. Spaces where special electrical or mechanical dev-
ices such as computers and simulators are to be housed must be identi-
fied and extinguishment systems designed accordingly.

Automatic sprinkler systems must be provided in all portions of educa-
tional buildings located below the floor of exit; in all windowless
classrooms, shops, and educational spaces not having exits leading
directly to the outside; and in all shops and classrooms in which hazar-
dous materials are handled (see DG 1110-3-106, para 2-4c).

3. COMPUTER-CONTROLLED AND ELECTRONIC TRAINING EQUIPMENT MAY REQUIRE SPECIAL
ENVIRONMENTS.

Refer to equipment manuals to establish criteria and specifications for

radio frequency shielding, thermal conditions, signal grounding, and
power fluctuation.

4. SIGNAGE SHOULD BE FUNCTIONAL AND ATTRACTIVE.

Criteria for signage systems are given in DG 1110-3-106 (para 2-4c).
Identification and sign criteria for the physically handicapped are
prescribed in EM 1110-1-103. Safety markings must comply with AR 385-
30.
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Fumitwe

1. FURNITURE SHOULD BE CAREFULLY SELECTED TO BLEND WITH OVERALL BUILDING
DECOR.

Furniture is an integral part of the overall building renovation and
should be closely coordinated with the color selection and material fin-
ish to insure consistent appearance and quality.

,-1:
2. DURING FURNITURE SELECTION. CONSIDERATION SHOULD BE GIVEN TO THE MANY DIF-

FERENT QUALITIES AND CHARACTERISTICS OF THE FURNITURE ITSELF AND THE
MATERIALS USED.

Parts that receive the most wear should be replaceable, and finishes
should sustain regular cleaning. Colors, textures, sizes, proportions,
shapes, and reflections are important comfort factors that should be
considered. Edges and surfaces should be smooth and rounded. Materials
must be flame-retardant (see DG 1110-3-106, para 2-4d). Most interior
furnishings should not be of scale which would require more than two
persons to relocate them, or be so complicated as to require an undue
amount of time to assemble or disassemble. Whenever possible, care
should be taken to choose multipurpose furnishings aesthetically suit-
able for a variety of needs and activities. Stackable and foldable fur-
niture should be considered for reducing storage bulk and transport
where such requirements exist (see DG 1110-3-106, para 2-3d and Figure
47 and Table 4).

-1
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3. FURNITURE SHOULD BE SELECTED AT THE SAME TIME OTHER RENOVATION DESIGN WORK
IS BEING DONE.

4 (g) Better furniture arrangements and room layouts are possible if exact
dimensions and characteristics of furniture are known.

.4.0
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CLASSROOM SPACES/CONFERENCE CLASSROOMS
Guidelines for Training Spaces

UNe/AotiviMee

Classrooms are typically used by one or more instructors to
conduct lectures, presentations, or demonstrations, using a
variety of training aides. The primary activities of stu-
dents in the classroom are seeing, hearing, and writing.
Requirements and criteria for effective communication and

the ability of the instructor to establish a relationship "
vith students vary with the size of the group, teaching
methods, and the media used.

Ii

The =m=ber of instructors, including teaching aides or tech-
nicians, may vary from one to as many as eight or 10. The
size of the audience could be as large as 200 people.

The instructor may need a platform, chalkboards, tackboards,
map hangers, projection screens, and equipment for demons-

trations at the front of the room. A lectern, table, or
desk may also be needed. Desks may have to be arranged in

temporary or permanent tiers to enable students to see the

instructor and/or training aids. These desks should have a

writinS surface. Tables and chairs may also be used. Pro-
jection or sound equipment that is kept permanently in the

classroom should be placed on movable stands or mounted
securely. Other demonstration/training aid equipment can be

kept in a storage area adjacent to the classroom.

IS..
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CLASSROOM SPACES/CONFERENCE CLASSROOMS
Guldeines for Training Spaces

Space

.,

1. CLASSROOM SPACE SHOULD BE SIZED TO SUPPORT A VARIETY OF
CLASSES. INSTRUCTION METHODS, AND CLASSROOM ACTIVITIES.

Twenty-five to 35 square feet are required per student. The
lower limit of 25 square feet is applicable to classrooms
which only require chairs without note-taking arms. The
upper limit of 35 square feet is applicable when there is a
continuous need for audiovisual presentations, writing sur-
faces, and the use of reference materials.

(g) A space 30 x 50 feet (1500 square feet) will be large
enough for 42 to 60 students (including aisles, a teaching -

station, coat and book storage), regardless of the
classroom's configuration.

2. THERE MUST BE ENOUGH SPACE NEAR THE FRONT OF TE CLASSROOM FOR
AUDIOVISUAL AND OTHER TEACHING EQUIPMENT.

Overhead projectors must be located 8 to 15 feet from the
screen, depending on the size of the room and the desired
size of the projected image. The relationships between
seating and the ability to see images on projection screens
is discussed in detail in DG 1110-3-106, para 3-4.

Shape

1. CLASSROOMS SHOULD BE DESIGNED SO THAT THEY CAN ACCOMMODATE A
VARIETY OF CLASSROOM ACTIVITIES AND LAYOUTS. THIS ALLOWS
CLASSROOMS TO BE USED FOR DIFFERENT FUNCTIONS WITH LITTLE
MODIFICATION.

When a number of rooms are renovated, attempts should be
made to standardize room sizes so they can be subdivided or
coupled together to form smaller or larger spaces. This
concept (called modular design) is discussed in detail in DG
1110-3-106, para 3-2.

2. SEATING ARANGEMENTS WITHIN A CLASSROOM SHOULD PROVIDE GOOD
VIEWING ANGLES. PROPER EYE CONTACT. AND LINE OF SIGHT BETWEEN
INSTRUCTOR AND STUDENTS. BETWEEN STUDENTS AND PROJECTION
SCREENS. OR AMONG STUDENTS.
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CLA$SROOM SPACES/CONFERENCE CLASSROOMS
Guidelines tor Training Spaces

Large classrooms (50 students or more) should have tiered

seating. Room width-to-length ratios greater than 0.6

should be avoided because seating along the outer edges near

the front have poor viewing angles. When interaction and

discussion among students is an essential part of course

objectives, room shapes and seating arrangements (e.g., sem-

icircular, horseshoe, circular, or octagonal) are needed to

achieve the eye contact among students that encourages par-

ticipation.

3. CEILINGS SHOULD BE HIGH ENOUGH TO INSURE NECESSARY IMAGE SIZES

u;N A PROJECTION SCREEN. TO PROVIDE ALL STUDENTS A GOOD VIEW OF
THE SCREEN. AND TO PREVENT STUDENTS' HEADS FROM CASTING SHA-
DOWS ON THE SCREEN.

Ceilings should not be less than 9 feet high. Ceilings

higher than 12 feet are seldom required.

(g) If a projection sc.een is used, the required ceiling
height, C (feet), can be found using the equations below and

assuming (1) the bottom of the screen will be placed 4 feet

above the floor, and (2) the distance between the top of the

screen and the ceiling will be 6 inches. For horizontal
image formats (where the image height is less than or equal
to the screen width, W (feet), divided by 1.33):

W '"
C - 4.5 + .

1 .33

where the room length, L (feet), is 6W. This can be simpli-

fied to establish a direct relationship between L and C:

L - 8C - 36

For vertical image formats (where the image height is

greater than or equal to the image width):

C 4.5+ W

and

L = 6C - 27

If vertical formats (slides) will also be used, the screen

height value H is equal to W, requiring additional height.
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CLASSROOM SPACES/CONFERENCE CLASSROOMS
Guld*Wwns for Training Spaces

Acess*/C~rculatOn
Lo~etloB

A CLASSROOM SHOULD BE CONVENIENTLY LOCATED Ak1A AWAY FROM NOISY
AREAS.

The classroom should be separated from spaces that require
privacy, but near other training spaces. It is best to cen-
trally locate a frequently used classroom.

'4 (g)

conference p.lab. spaces/

lnStr.Shp

counseling

semeial n

study areas

snack/vend.

Figure 38. Spaces near classroom spaces/conference classrooms.
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CLASSROOM SPACES/CONFERENCE CLASSROOMS
Gukdeln for Training Spaces

eOpeakg and Acces

1. LATE STUDENTS SHOULD BE ABLE TO ENTE. CLASSROOMS WITHOUT DIS-
RUPTING CLASS ACTIVITY.

At least one door should be at the rear of the classroom.

2. ACCESS TO CLASSROOMS CONDUCTING CIASSIFIED INSTRUCTION SHOULD
BE CONTROLLED.

(g) See guidance on physical security.

3. CIRCULATION AROUND AND INrO CLASSROOMS SHOUJD OCCUR WITH EASE
AND PROVIDE FOR SAFE EXITING IN EMERGENCIES.

All doors should be at least 3 feet wide and recessed so
that they do not protrude into the corridor when opened.
Doors must swing out from the room. Provide two routes of
exit from each classroom; more may be required for very
large classrooms to meet life safety standards.

4. MOVEM=ET OF MOUIPMNT IN AND OUT OF CLASSROOMS SHOULD OCCUR

Classroom doorways should not have thresholds. In class-
rooms where large furniture or large equipment is used, dou-
ble doors should be provided or doors should be sized to
allow easy movement of equipment.

Subdvwled CSW@OOM

1. PARTITION SYSTEMS FOR SUBDIVIDING LARGE CLASSROOMS SHOULD BE
DURABLE. EASY TO OPERATE, AND MINIMIZE SOUND TRANSMISSION
BETWEEN SUBSPACES.

Partitions should have a sound transmission classification ""
(STC) of 45 or greater. Seals around all edges (particu-
larly along the floor and ceiling) are essential.
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CLASSROOM SPACES/CONFERENCE CLASSROOMS
Guldellnes for Training Spaces

2. PARTITIONS SHOULD BE PLACED SO THAT FURNISHINGS AND TRAINING
EOUIPMENT ARE AVAILABLE IN EACH SUBSPACE AND ROOM FEATURES AND
CONTROLS ARE ACCESSIBLE FROM WITHIN EACH SUBSPACE.

Each subspace should have electrical, television, and sound

receptacles and controls, chalkboards and other items neces-
sary to meet training needs. Partitions should be posi-
tioned between windows and lighting fixtures.

3. EXITS FROM A SUBSPACE MUST PROVIDE SAFE EMERGENCY EGRESS AND
NOT DISTURB OTHER SUBSPACES.

Each subspace must have an independent exit which opens
directly into a corridor and does not pass through other
subspaces. Most life safety standards consider operable

'S walls, accordion-fold partitions, or a door in a partition
between subspaces a second route of exit.

Ckculatlon Wthki Rom

1., FURNITURE AND TRAINING AIDS SHOULD BE ARRANGED TO PROVIDE GOOD
VISUAL CONTACT BETWEEN THE INSTRUCTOR AND STUDENTS. TO ALLOW
STUDENTS TO SEE IMAGES ON PROJECTION SCREENS EASILY. AND TO
PERMIT SAFE EXITING IN EMERGENCIES.

Windows should be located along the sides of rooms so that
neither students nor instructors are required to look into
the glare of window-light. Seats for students should not be
closer than 2W nor farther than 6W from a projection or
television screen of width W. Aisle widths and locations
and the number of seats which can be placed together between
aisles must comply with life safety standards.

i15
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CLASSROOM SPACES/CONFERENCE CLASSROOMS
Guidelines for Training Spaces

Utilities and Wastes

1. THERE SHOULD BE E14OUGH WIRING TO SUPPORT ALL EQUIPMENT USED IN
CLASSROOM PRESENTATIONS OR DEMONSTRATIONS, OR FOR ANTICIPATED
FUTURE USE.

Electrical service will provide 115 volt, ac, single-phase
power and special power supplies (as needed). Power and
communication and electronic cables should be inclosed to
minimize the need to string cables across the floor. Recep-
tacles and jacks should be provided in sufficient quantities
at convenient locations in each classroom.

2. CONTROLS FOR LIGHTING, AUDI.OVISUAL EQUIPMENT, AND SOUND SYS-
TENS SHOULD BE LOCATED WEBRE THE INSTRUCTOR CAN EASILY REACH
TREK.

(g) The preferred location for controls is at the front of
the room where the instructor stands. In classrooms where a
lectern is almost always used, a control panel built into
the lectern may be desirable. Lighting controls provided
for the convenience of the instructor may be redundant to
controls normally located near exits. However, dimming con-
trols need only be included for the instructor.

N

i-

159

S. .... . , ... . . . . . . . . . ...

7's~ 47.



CLASSROOM SPACES/CONFERENCE CLASSROOMS
Guidelines for Training Spaces
Environmental Conditions
Ughtftg

1. VARIOUS LIGHTING LEVELS ARE NEEDED TO MEET LIGHTING REQUIRE-
MENTS OR ANY TYPE OF INSTRUCTION.

For classroom reading tasks, 70 foot-candles is usually ade-
quate. For viewing projection screens, room ambient light
level should be between 10 and 33 percent of the screen (or
tube) brightness. For particular media the following are
recommended:

16-mm movies 5 to 10 foot-candles

35-mm slides 15 to 25 foot-candles
Television monitors 35 foot-candles
Television projection 4 to 10 foot-candles
screen

Luminaires should be selected to prevent direct or reflected
glare problems (see DG 1110-3-106, para 3-4b).

2. DAYLIGHT ENTERING THE ROOM THROUGH WINDOWS MUST BE CONTROLLED
TO MINIMIZE SHADOWS AND GLARE.

Seating should be arranged so windowlight is on the stu-
dents' left. This will keep hand shadows from falling on
writing areas used by right-handed people (usually the
majority). Venetian blinds or shades can control shadow and
glare problems at times when it is bright outdoors.

3. C"_ROOM LIGHTING SHOULD BE DIMMABLE AND CONTROLS SHOULD BE
CONVENIENT TO THE INSTRUCTOR.

Fluorescent lighting should be circuited for one-half and
full intensity. Incandescent lights should be circuited
through dimmers for infinite light intensities of zero to
full lamp wattage. However, to simplify the use of the sys-
tem, dimmers can be preset and locked at two or three inten-
sities, then controlled by simple toggle switches. Lighting
controls should be located with audiovisual equipment
controls at the front of the room. Window shades or blinds
should seal out daylight well enough to achieve the
appropriate light level.

4. ONLY OCCUPIED AREAS OF A CLASSROOM NEED TO BE LIGHTED.

Light switches should control zones of a classroom. It is
better to establish zones that extend across the room than
zones which run the length of the room.
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CLASSROOM SPACES/CONFERENCE CLASSROOMS
Guldelnes for Training Spaces

5. THERE SHOULD BE SUFFICIENT TASK LIGHTING.

Adjustable track or eyeball (spot/flood) lighting shouId be

used to illuminate the instructor, classroom demonstrations,

chalkboards, and other training aids.

I. THE INSTRUCTOR SHOULD BE EASILY HEARD. UNDESIRABLE SOUNDS
GENERATED INSIDE THE ROOM SHOULD NOT BE DISTRACTING.

A portion of the classroom ceiling should be dropped and

contoured at the angle to which sound will be projected most
eff ic ient ly.

(g) Proper placement and a correct amount of sound-absorbing

surfaces (acoustical tile, carpeting) can produce desirable
conditions in a classroom. Too little absorption (a lot of
hard surfaces) will result in echoes, make hearing at cer-
tain locations difficult, and allow distracting sounds to
carry throughout the room. Too much or improperly placed

absorption materials will reduce the instructor's voice
range. On tiers for seating and on steps, particularly when

voids exist below them, sound generation caused by the

impact of feet on a hard surface can be eliminated or
reduced by carpeting. Transmission of such sounds can bereduced by placing carpet or absorption materials on lower

walls and risers or on the undersides of tiers and steps.

Noise with a wide frequency spectrum and no distinguishable
tones (white noise) is produced by the flow of air through
diffusers and is effective in masking many noises which
would otherwise be distracting.

2. SOUNDS GENERATED OUTSIDE A CLASSROOM SHOULD NOT BE ALLOWED TO
DISTURB ACTIVITIES IN THE CLASSROOM, SOUNDS GENERATED IN ONE
CLASSROOM SHOULD NOT DISTURB OTHER CLASSROOMS.

Walls between instructional spaces should have an STC of 45.
Spaces between instruction spaces and corridors should have
an STC of 40. Placing seals on classroom doors and windows
can effectively reduce sound leakage. Thick glass in win-
dows will also reduce sound transmission.

3. THE THERMAL CONDITIONS IN EACH CLASSROOM SHOULD BE COMFORT-

Each classroom should have an independent thermostat.
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CLASSROOM SPACES/CONFERENCE CLASSROOMS
Guidelines for Training Spaces

Appearance/Finihes/lb@ ge

I. FLOORS SHOULD BE ATTRACTIVE. EASY TO MAINTAIN, AND FUNCTIONAL.

(g) Although flooring materials can be used for sound con-
trol, final selection should include durability, wear, and
ease of maintenance. Hard-surface flooring materials wear
better, are less easily soiled, and are easier to clean,
while carpets and cushioned flooring have better sound con-
trol characteristics.

2. INTERIOR FINISHES AND COLORS SHOULD BE SELECTED TO MAINTAIN
ACCEPTABLE LEVELS OF VISUAL COMFORT (CONTROLLED REFLECTANCE
PROPERTIES AND BRIGHTNESS RATIOS).

Accepted methods of achieving visual comfort include paint-
ing ceilings, walls, woodwork, etc., to insure high light
reflection; using matte rather than glossy paint; using
satin rather than glossy wood finishes; using light-colored
furniture and equipment; using light-colored tack and chalk-
boards; using light-colored floors; having a multisource for
daylight; making windows continuous; placing window heads

*; flush with the ceiling; and using minimum-width window mul-
lions.

* 16
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CLASSROOM SPACES/CONFERENCE CLASSROOMS
QuWdebW8 for Training

SPACE TVPE
Classtoom/Confarenc& Classroomcooraco

JJ

* Colors should be muted.
Acoustical materials should be selected to coordinate with overall
decor scheme.
Furniture and finishes should be durable for heavy use.

- tml reosbmmesdsd characteristics
,Walls Use light colors. Flat paint is recofmmended to minimize

glre

V Floor Hard surfaces are recwmended for easy mnaintenance.
ors Ise recwaa.d accent colors or wood finishes.ITrim Use recommended accent colors or wood finishes.

Seating Chairs should be movable. 
.-

- Tables Tables used by students should have laminated workI - surfaces with rounded or beveled edges.

lighting Spotlights should be used to accent the speaker and3 demonstration areas.iCurtains, Blackout shae are reomnd.clr hu rrdnt

Figure 39. Decor guidelines for classroom spaces/conference classroomN.
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CLASSROOM SPACES/CONFERENCE CLASSROOMS I
Guidelines for Training Spaces

'i Conmmication

1. STUDENTS SHOULD BE ABLE TO HEAR THE INSTRUCTOR AND TO SEE WHAT
IS BEING WRITTEN OR SHOWN. THERE SHOULD BE A SOUND AMPLIFICA-
TION SYSTEM IN LARGE TRAINING SPACES. TELEVISION SHOULD ALSO .
BE USED TO ILLUSTRATE FINE POINTS OF COMPLEX EXPERIMENTS
(E.G.. MATERIALS SEEN THROUGH A MICROSCOPE). (SEE THE RECOM-
MENDATIONS FOR THE INSTALLATION OF RECEPTACLES AND CABLES).

2. THERE SHOULD BE ENOUGH TELEVISION MONITORS TO INSURE THAT EACH
STUDENT CAN SEE THE TELEVISION MONITOR WELL.

Television monitors should be placed along classroom walls.
There should be one television per 25 to 35 students.
Mounting of monitors on permanent fixtures is preferred for
security.

3. THE INSTRUCTOR SHOULD HAVE A CONTROL CONSOLE FOR ALL ELECTRI-
CAL EQUIPMENT IN THE ROOM.

Controls may be mounted in a special cabinet in the front of

the room, mounted on the wall, or located in a lectern.

-5..

4, .
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CLASSROOM SPACES/CONFERENCE
Guldelinca for TV*&* Iam

Store"

1 *INDEUATE STORAGE MAY CAUSE GENERAL-PROECASOM OB
"DEICAED"BECAUSE THEY MUST BE LOCKED TO PROTECT EQUIPMENT

* ~(SEE DC 1110-3-106. PARA 2-40). WME EQUIPMENT IS USED IE
OUENTLY IN ONE CLASSROOM. SECURE STORAGE SPACE SHOULD BE PRO-
VIDED WITHIN THE RO .

The size of the audiovisual storage space can be determined
from the following media/storage volume (units per cubic
foot) estimates (also see DG 1110-3-106, 3-4b):

16-mu film (400-foot reels)/9 reels

Film stripll60 strips

8-m f ilm loops/45 loops

35-am slides/535 slides

Audio cassettes/143 cassettes

7-inch reel audio tape/42 reels

Long playing records/aO records

Overhead projection transparenc ies /64

Microfilm (35-msm)/34 films

Microfilm (16-=m)/68 films

Microfiche/i ,785 cards
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CLASSROOM SPACES/CONFERENCE CLASSROOMS

Gudellnee for Training Spaces

Special Features

MOVABLE WALLS AND COLLAPSIBLE CURTAINS SHOULD BE AVAILABLE SO

ADMINISTRATORS CAN VARY CLASSROOM SIZE.

(g)

Operable Accordion Wall Operable Stacking Panel Wall

Part" Pa"el 11o,. Stud and Facin, Pa Wall

a' CHANGE FREQUENCY

Relative

PARTITION TYPE Cost Hourly Daily Monthly Yearly

Fixed In e~ o b rnles l .?_

11" CMU

S" GW1 I No No No Yea

Movable 1.8 No I No PoaiSble Yea

Accordio 2.0 Ye Yes Yes Ye

P"o beln e 3.2 No Posible Yes Yes

Yoidlng anel 54e Ye Ye "

l~oldoi lmo0 S4 Ye .,

F,-

-.

Figure 40. Changeable wall system.

6%
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CLASSROOM SPACES/CONSS CLAM..
Guidellnes for Trirnii* SPOCOs

1. SEATING SHOULD BE REASONABLY COMFORTABLE. BUT NOT SO RELAXING
THAT IT ENCOURAGES INATTENIVEnES (SEE DC 1110-3-106. PAR-_ ~3-3_W. '-

Chairs with contoured seats and backs are more comfortable
than those with straight seats and backs. The contours also
keep the user facing forward because the contours cause
discomfort when the user is oriented in other directions.

(g)

Figure 41. Examples of plastic shell chairs.

2. FURNISHINGS FOR A CLASSROOM SHOULD BE SELECTED TO MEET TUE
NDS OF THN COURSES MHICH USE TIM CLASSROOM.

(g) The number of chairs, tables, or desks depends on the
desiredc-lass size. The instructor's need to write material
for astudents to see may be satisfied by a variety of pro-
ducts, including chalkboards, flip charts, boards that use
marker pens instead of chalk, electronic chalkboards, and
overhead projectors with films that can be written on with
wax pencil or special markers. The instructor's need to
display papers and other visual aids may be satisfied by
tack boards, tack strips along the top border of chalk-
boards, magnetic chalkboards, and a variety of special dev-
ices for hanging papers, maps, and charts. Some of these
furnishings may be free standing and movable, while others
may be fixed to walls or hung from ceilings.
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CLASSROOM SPACES/CONFERENCE CLASSROOMS
,.- Gulelnes for Training Spaces

2.1

L 
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: , , Figure 42. Exmples off calkboards/tackboards.
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LABORATORY SPACES/INSTRUCTIONAL SHOPS
Guidelines for Training Spaes'

Use/Avtitee

Laboratory spaces and instructional 
shops are used for "hands-on" train- 

6.

ing. Laboratories generally refer to spaces where equipment is small
and a number of similar work stations or work benches can be grouped
imto a single room. Instructional shops generally refer to spaces for
larger equipment and vehicles; students work in small groups or rotate
among specialized locations. Laboratories and shops often require exte-
rior practihe and demonstration areas.

The instructor-student ratio will vary between 1:40 and 1:20 or less.

Mwy kinds of equipment are used in laboratories and shops, e.g., elec-
tronic and chemical instruments and components, simulators, mock-ups or
actual vehicles, or aircraft. Furniture, supplies, and support equip-
mert will vary according to the special needs of the laboratory or shop.

a.
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LABORATORY SPACES/INSTRUCTIONAL SHOPS
Gukdlneos for Training Spaces

Space
Size

CAREFUL ANALYSIS OF TEACHING METHODS AND STUDENT EQUIPMENT SHOULD BE MADE TO
DETERMINE HOW MUCH LABORATORY SPACE IS REQUIRED.

Standard space criteria are not established for this type of space
because requirements vary with the subject matter being taught, which in
turn determines the training devices, equipment, and aids to be used.
Pow many of these items will be used in the laboratory is determined by
the student/equipment/instructor ratios established for a particular
course. Space requirements for each laboratory will be stated in terms
of the size of training devices and equipment and will include required
floor area, ceiling and door height, power source, etc. Additional
space requirements include the amount of circulation space required
around each piece of equipment for its use and maintenance (a general
square foot estimate is 30 to 60 square feet per student and a ceiling
height of 10 feet). Movable partitions can be used to subdivide
laboratory/shop space.

WHENEVER POSSIBLE. THE LABORATORY/SHOP SHOULD DUPLICATE ACTUAL WORK SETTINGS.

(g) It may be difficult to duplicate real work station and shop layouts
in a school. Layouts should be checked to determine if course goals and
training methods are accommodated.

1
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LABORATORY SPACES/INSTRUCTIONAL SHOPS
Guidelines for Training Spaces

A =Average number of students in each session.

B - Number o: students assigned to each item of
practice equipment or to each training aid.

C = Number of items of practice equipment or train-
ing aids required SA over B$

D - Square feet of floor area occupied by each item
* of practice equipment or each training aid

(includes critical dimensions and clearances in
all directions, safety requirements, aisles,
and fire exits).

E Square feet of floor area required for one
student working on or around each item of
practice equipment or each training aid.

F - Net square feet area of instructional labora-
tory.

Formule

1. UB xE) +D x C -

2. Add 20 percent allowance to F for instructional '-

changes due to technological advances.

a. A graphic layout should be made. The arith-
metcal square footage derived by the formula
process can be deceiving, particularly where
circular or odd-shaped items of practice equip-
ment and training aids are required.

b. Human engineering factors to include safety,
and lighting should be considered at the outset
of the planning process.

c. Additional guidance for estimating the size
for school spaces will be found in appendix C;
for instructional laboratories, refer also to
TM 5-843-1.
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LABORATORY SPACES/INSTRUCTIONAL SHOPS
Guldkbie for Training Spaces

Access/Circultion

(g)

instr. prep. 2 3instructlass.

shopslab. -class.

sel f-paced

semi nar J

aud./theater

instr. rehearsal

counseling

remedial instr.

study areas

stud. lounges

snack/vend.

latrines

Figure 43. Spaces near laboratory spaces/instructionlal shops.
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LABORATORY SPACES/INSTRUCTIONAL SHOPS
Guidelines for Training Spaces

Openinge amn Access
- p

IT SHOULD BE EASY TO MOVE EQUIPMENT IN AND OUT OF THE LABORATORY/SHOP.
7 , ./

Laboratories/shops which use vehicles or large equipment (i.e., that

will not fit through a 3- or 6-foot wide doorway) should have an over- S

head or track-mounted door which allows direct entry to a shop from the

outside.

(g) When existing buildings are modified for laboratories and shops, a

general circulation plan should be developed. The advantages and disad-

vantages of outdoor and indoor routes should be compared. Outdoor

routes require a drive and a door for each laboratory/shop area. Indoor

routes may create vehicle-pedestrian traffic hazards and will use up

space within the building, but will reduce the number of doors to the

outside. Doors may increase energy use and ventilation for the build-

ing, depending on climate, laboratory/shop activities, and other fac-

tors.

.. ,

Ciru'CS~lof WIUhi LaboraoteOFSo Shops

GENERAL CIRCULATION AMONG DIFFERENT SPACES IN THE LABORATORY/SHOP SHOULD NOT
DISTURB STUDENTS WHO ARE WORKING.

A corridor or circulation route with training spaces on each side will

reduce disturbances. Routes through training spaces should be avoided.
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LABORATORY SPACES/INSTRUCTIONAL SHOPS
-WGulde es for Training Spaces

-, Emlomunental Coed ioa~
(Ak @olUS, V.lmbls,,)

TIONAL RF-QUIREMENTS FOR THE ACTIVITIES AND EQUIP4ENT THEY COTAIN.

Each laboratory/shop requires an outside air flow of 10 cubic feet per
* person per minute (minimum). If fumes, smoke, other air contaminants,

or excessive heat are present, there may be a need for general or local
* ventilation or exhaust systems (see DG 1110-3-106, table 4-3).

Laboratories/shops containing optical or electronic equipment may
require special filtration and cleaning of air.
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LABORATORY SPACES /INSTRUCTIONAL SHOPS
Guidelines for Training Spaces

AppaaucFkftehs/ image

WALLS AND FLOORS SHOULD BE DURABLE AND EASY TO CLEAN

Depending on laboratory/shop activities, surfaces may need to be resis-
tant to acids, alkaline material, greases, and solvents.

(g)

SPACE TYPE
Laboratory Spaces/Instructional Shops color scheme

TT )

general decor recommendetlons
Background colors should be muted.
Brighter colors should be used for worktables or benches, seating
and trim.
Caution or hazard areas should be clearly marked.
Furniture should be movable for maximum flexibility.

-item recommended characteristics
a Walls Painted concrete block or materials of similar durability

should be used.

.5 Floor Hard, durable surfaces are recommended for easy nainten-
ance and wearability.

E
ODoors 'Use durable hard wood, or metal in recommnended ccors.

I Trim jUse durable vinyl, hard wood or metal in recomna5ledcolOrs.

*Seating Unuphoistered, durable stools are aoorooriate.
4-
STables Worktables with sturdy bases and reolaceable wooden tops

are recommended.

Lighting Task lighting should be adjustable to oroviae 'lexibi'it .

Lockers Metal locker units should be used if storace of student
0 equipment or tools is reouired.

Figure 44. Decor guidelines for laboratory spaces/instructional shops.
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LABORATORY SPACES/ INSTRUCTIONAL SHOPS
Guidelines f or Training Spaces

- Special Features

FLOOR SYSTEMS SHOULD BL DESIGNED TO SUPPORT EXPECTED HEAVY-EQUIPMENT LOADS.

When existing facilities are modified for laboratory/shop use, floor

* strength and other structural components should be evaluated by a struc-

tural engineer to determine their capacity.

Furniture -

FURNITURE SHOULD BE DURABLE AND EAY TO CLEAN.
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LABORATORY/CLASSROOMS
Guidelines for Training Spaces

'S.Use/ActiIvRIeS

Part of the instruction period in laboratory/classrooms is devoted to a
lecture. After the lecture, students leave their desks and move to
another part of the room to apply "first-hand" the material presented .

during the lecture session to a model, mock-up, training aid, or real
piece of equipment.

The instructor-student ratio will vary with each course, but typically
is about the same as for laboratories and shops, i.e., between 1:20 and
1:40.

EqUIPONO/SUPPOI@

Typical classroom equipment is found in a laboratory/classroom. How-
ever, specific equipment and supplies for laboratory activities will
vary widely.
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LABORATORY/CLASSROOMS
Guldelnes for Training Spaces

Space (Size)

A LABORATORY/CLASSROO! SHOULD HAVE ENOUGH AREA FOR BOTH LABORATORY AND LECTURE
INSTRUCTION.

N.,

About 45 square feet should be provided per student, but individual room
requirements will vary because of the equipment and space required

around each room. The lecture area will require 25 to 35 square feet
per student.

Access/Circulation
Location

laboratory. class. spaces/
Instr. prep. conf. class.

lab. spaces/
instr. shops

self-paced

seminar

aud./theater

instr. rehearsal

counseling

remedial instr.

study areas

stud. lounges

snack/vend.

latrines

Figure 45. Spaces near laboratory/classrooms.
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LABORATORY /CLAG lt* t IMl" Spot*"
*Guidell 9 r 1oteinihg + Spc...:

AISLES SMULD PROVIDE EASY MOVEMENT BETWEEN THE CLASSROOK AREA AND THE LA ORA-

T!ity MMAMRMW M L ylA WIMMQR EQUPME NT,.j~£OL.I OBB~ TO MOVE

MIL4

Circulation in a laboratory/classroom must meet the same life-safety

criteria as classrooms. Special doors may be needed to move laboratory

eqwipoeot in or out of the room. Enough space should be provided around

laboratory equipment so students can see Well and to insure that

material movement does not create hazards.

7,7
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LABORATORY/CLASSROOMS
Gude*M for Training Spaces

Appearance/Finishes/Image

SPACE TYPE

Laboratory - Classrooms color scheme

general decor recommendations
Background colors should be muted.
Brighter colors should be used for seating, tables, and trim.
Caution or hazard areas should be clearly marked.

II

item recommended characteristics
- Walls Painted concrete block or materials or similar durability

"i should be used in lab area. All wall surfaces should be
.2 washable.

C
Floor Hard, durable surfaces are recommended for easy main-

tenance and wearability. Seating are may be vinyl
flooring.

Chairs should be vinyl covered or plastic for easy clean-

Seating Ing. Stackable or foldable seating will also allowflexibility.

Ligting Task lighting should be adjustable to orovide flexibility.

Lockers Metal locker units or built in cabinets should be used
for storage of eauipment and tools.

C Curtains Blackout shades are recommended. Colors should coordin-
ate with overall color scheme.

Figure 46. Decor guidelines for laboratcry/classrooms.
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SELF-PACED INSTRUCTIONAL ROOMS
Guidelines for Training Spaces

Use/AtkWee

Self-paced instruction rooms allow students to master instructional
mterial at their own rate. Students collect lesson materials from a
control station, seat themselves at an available carrel, and study using

audiovisual and written materials. Most self-paced instruction uses
Training Extension Course (TEC) lessons which consist of a pretest,

viewing of and listening to lesson topics, and a post-test. (TEC les-

sons may require the students to write.) After completing a lesson with

an adequate performance level on the post-test, students return the TEC

lesson to the control point and collect their next lesson. Each student

is logged in and out by the classroom staff, who also maintain a pro-

gress chart on each student, verify test performance, and monitor carrel
activities. In some cases, the staff may give specific instructions to
a group or an individual at a special carrel.

Occumants
The number of students in this type of space can vary considerably. The

upper limit is the number of carrels which can be monitored and managed
from a control point. Some self-paced instructional spaces may be

designed for only one or two students. Classroom staff typically will

include instructors and clerks, depending on program requirements. Usu-

ally only one or two staff members will operate a control point.

-=..

Self-paced instruction rooms contain special carrels equipped with

audiovisual aids and a writing surface. The number of carrels in a room
will vary with the student load. Power requirements and heat generated

can be significant when many carrels are located together. Special car-

rels containing demonstration, simulation, mock-ups, or other training
aids may also be necessary. The staff area (control station) may

include a desk, checkout counter, storage shelves for lesson materials,
and files and racks for maintaining student progress charts.

5,
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SELF-PACED INSTRUCTIONAL ROOMS
Guidebne for Training Spaces

Spae (ize)

--, 1. SELF-PACED INSTRUCTIONAL SPACES SHOULD BE SIZED TO MEET TRAINING OBJEC-
TIVES AND PROVIDE FOR ADMINISTRATION, SERVICE. STORAGE, SECURITY. AND CUS-
TODIAL REQUIREMENTS.

?., Each student should have 35 to 40 square feet of space (see DG 1110-3-
106, para 4-5b).

2. THERE SHOULD BE ENOUGH SPACE FOR AN INSTRUCTOR'S DESK, STORAGE UNITS FOR
PRINTED AND AUDIOVISUAL TRAINING MATERIAL, AND CIRCULATION.

About 200 square feet will be required for instructors and clerks,
storage, and circulation around the control station.

Access/Circulation
LoCatimn

PROGRAMS OF INSTRUCTION WHICH USE A COMBINATION OF SELF-PACED AND OTHER FORMS

OF INSTRUCTION IN A COORDINATED MANNER SHOULD BE LOCATED TO BEST MEET TRAINING
GOALS.

Self-paced instructional spaces should be near laboratories, shops,

classrooms, or work areas as required by course plans.

1
.5
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SELF-PACED hISTLITIOAL ROOMS
Suldailmn for Training Specs.

(g)

'a

int.pe.6bI class. snaces/

2 Tom= 3 conf. class.

lab. spaces/
,1% instr. shops

lab. - class.

seminar

aud./theater

instr. rehearsal

counsel ing

remedial instr.

study areas

stud. lounges

snack/vend.

latrines Z

t

Figure 47. Spaces near self-paced instruction rooms.
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SELF-PACED INSTRUCTIONAL ROOMS
Guldbe for Trainng Spaces

CWoUlatbi wi ROOM%

1. STUDENT DISTRACTIONS SHOULD BE MINIMIZED.

Carrels should not be in or near a room's primary circulation routes.
Reading carrels can be double-loaded onto an aisle (see DG 1110-3-106,

para 4-5b).

2. JNSTRUCTOR'S DESKS AND TRAINING MATERIAL STORAGE SHOULD BE PLACED WHERE
THEY WILL INSURE CONVENIENT LOG-IN PROCEDURES OR STUDENT ACQUISITION OF
MATERIALS.

A Circulation routes from study carrels to exits should pass the control

station; however, sufficient space should be provided around the control

station so that traffic does not back up into the carrel area.

Utilities and Waste
1. ELECTRICAL SERVICES ARE NEEDED AT CARRELS FOR TASK LIGHTING AND THE OPERA-

TION OF AUDIOVISUAL AND OTHER EQUIPMENT. LOCATION AND ROUTING OF ELECTRI-
CAL LINES SHOULD BE UNOBTRUSIVE AND SAFE.

Current viii usually be 115 volts, AC, single phase (see DC 1110-3-106,
table 4-4). Careful analysis of carrel equipment power demands should
be made. A 15-aipere circuit is typically used for every three to four
carrels.

2. HEAT BUILDUP SHOULD BE AVOIDED IN SELF-PACED INSTRUCTIONAL ROoms.

Because of the amount of heat generated by electrical equipment, a
separate thermostat should be installed in each self-paced classroom.
This will enable instructors to control the classroom's temperature
level.
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SELF-PACED INSTRUCTIONAL ROOMS
* Guidelines for Training Spaces

The general lighting level should be 30 foot-candles; task lighting lev-
els in carrels should be 70 foot-candles.

.,.

ACOUSTICAL CONTROL IS ESSENTIAL TO PERMIT LISTENING AT NORMAL CONVERSATIONAL
LEVELS. N.OIE DISTRACTIONS FROM WITHIN AND OUTSIDE THE ROOM SHOULD BE MINIM-
IZED. THE CONTROL OF NOISE FROM AUDIOVISUAL EQUIPMENT I§ VERY IMPORTANT.

Audiovisual carrels require acoustical separation on all four sides.
Acoustical panels between rovs of carrels may also be required (see DG
1110-3-106, para 4-Sb). Abient levels should not exceed 40 decibels; a
continuous background noise level of 30 decibels is preferred. It is
recoended that carpets and acoustical ceiling material be used to con-
trol noise. Walls between rooms should have an STC rating of 45. Walls
between self-paced instructional rooms and corridors should have an STC
rating of 40.

WASTE HEAT FROM AUDIOVISUAL AND OTHER EQUIPMENT MAY EED.TO BE REMOVED. CAR-
RELS SHOULD BE DESIGNED TO ALLOW AIR CIRCULATION ALONG THE FLO0.

Thermal criteria are listed on page 134. Carrel panels should not be
closer to the floor than 8 inches.
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SELF-PACED INSTRUCTIONAL ROOMS
Guldeies for Training Spaces

:4 Apparenc/Fkthes/ Image

THE REFLECTANCE LEVEL OF CARREL SURFACES SHOULD BE MINIM L.

Surface reflectance should not exceed 35 to 50 percent.

(g) SPACE TYPE Ib BIcI
Self Paced Instruction Rooms color schem

general decor recommendations
Physical, visual, thermal, and auditory comfort are very important in
self-paced instruction rooms. The total environment should be con-
ductive to study rather than inhibitive.

-Item recommended characteristics
Swalls Use flat paint in recommended colors or wallpaper
.1 coordinated with the overall decor scheme.

'EFloor Use recommended carpeting.

Doors Use recomended colors or wood finishes. NITrim Use reconmmended colors or wood finishes.

*Seating Chairs should be comfortable. .joholsterec with recomienrief.i
. fabrics, and equipped with casters.

Carl Use laminated Plasti1c or wocc deneer.
3Lighting, Lighting should We carefully Jesionec to "~ymeet the

U task requirements of this room. A. Drofessional shouldjb ~ consulted.

CCurtain Open weave curtains are recomrmended to limit direct
sunlight.

Figure 48. Decor guidelines for self-paced instructional rooms.%

186



SELF-PACED INSTRUCTIONAL ROOMS
Guidelines for Training Spaces

CERTAIN TYPES OF TRAINING PROGRAMS MAY REQUIRE INTERCONNECTIONS BETWEEN 
CARREL

EQUIPMENT AND AN INSTRUCTOR STATION. COMPUTER, OR OTHER LOCATIONS.

SELF-PACED INSTRUCTION ROOMS AND CARRELS SHOULD BE EQUIPPED TO ACCOMMODATE

STUDENTS' PERSONAL BELONGINGS.

Coat racks should be provided. Each carrel should have a bookshelf or

book rack where study materials can be placed.

1. CARRELS CONTAINING FREQUENTLY USED OR HIGHLY SPECIALIZED EQUIPMENT OR

MATERIALS MAY BE DEDICATED. OTHERWISE, CARRELS SHOULD BE SUITABLE FOR

USING A VARIETY OF EQUIPMENT AND DEVICES.

2. CARRELS MUST BE DESIGNED TO MEET LEARNING OBJECTIVES, TRAINING TASKS. AND
EQUIPMENT REQUIREMENT. (Also see Handbook for the Design and Implementa-

tion of Air Force Learning Center Programs [Air Force Systems Command,
December 19751, pp 62-77.) Reading carrels should be 3 x 4 feet

(minimum). Reading carrels should be grouped back-to-back or in clusters.

Audiovisual carrels should be 4 x 4 feet (minimum); this may vary with the

type of audiovisual equipment being used and the need for a writing sur-

face. Carrels with audiovisual aids require acoustical separation on all

four sides (fig. 6-24).

•b

(g)C)

0 0

. 0 L0

0d 00

0 Figure 49. Carrel layouts.
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SEMINAR CLASSROOMS
Guidelines for Training Spaces

Use/Actlvitles

Seminar classrooms are used for small group discussions, briefings, or

debriefings. Seminar classrooms can also be used for counseling and
remedial instruction.

Occupants
Typically, fewer than 20 people will use this type of space, because

larger groups cannot effectively engage in seminar-type discussions.

OqUOxewnt/SpU.
This space will usually require one or more tables with chairs. Audiov-

isual equipment and wall-mounted graphics and media may be used occa-
s iona l ly.

!%
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SEMINAR CLASSROOMS 2
Guide lines for Training Spaces

Spec* (fte)

The required area per person is 20 square feet. The ceiling should be 8

feet high (see DG 1110-3-106, table 4-5).

Accm/Clrcultion

(g)

lab. Spaces/
instr. shops

lab. - class

self-paced -

aud./theater

instr. rehearsal

counseling

remedial instr.

study areas

stud, lounges

snack/vend.

Figure 50. Spaces near seminar classrooms.
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SEMINAR CLASSROOMS
Guidelines for Training Spaces

Envronteftal Condtin,-.

ALTHOUGH VIEWS TO THE OUISIDE AND NATURAL LIGHTING ARE NOT REQUIRED, THEY ARE
DESIRABLE.

A better feeling of spaciousness is achieved in a small room when a view
to the outside is provided. If windows are operable and have screens,
they will provide a natural source of ventilation. Natural lighting
also will contribute to a more relaxed and informal setting, which is
appropriate for a seminar classroom. When natural lighting is direct
(i.e., other than a north exposure), venetian blinds, curtains, or
shades should be used.

LIGHTING LEVELS SHOULD BE ADEQUATE FOR READING AND HELP CREATE A RELAXED AND
INFORMAL SETTING.

The required lighting level is 70 foot-candles (see DG 1110-3-106, table
4-5). Studies have shown that incandescent lighting, which has a color
spectrum that is psychologically warm, creates relaxed and informal set-
tings when used alone or in combination with fluorescent lighting and
accent lighting on walls.

1.
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SEMINAR CLASSROOMS
Guidelines for Training Spaces

Appwuce/Finlshes/mege

(g)

SPACE TYPE
Seminar Classrooms color scheme

oS.

,-.,

general decor recommendations

Item recommended characteristics
Walls Use flat paint in recommended colors or wallpaper coordi-

nated with the overall decor scheme.

'E Floor Use recommended carpeting.

Doors Use recommended colors or wood finishes.

Trim Use recommended colors or wood finishes.

g Seating Chairs should be comfortable, upholstered with recommended
fabrics, and eQuiOed with casters.

0 Tables Use recommended laminated plastics or wood.

Curtains Blackout shades are recommended. Colors should coordinate it
with overall color scheme.

Figure 51. Decor guidelines for seminar clafaror~mi.
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SEMINAR CLASSROOMS
Guidelines for Training Spaces
Furniture

I. IN A SEMINAR SETTING WHERE PARTICIPANTS ARE TO HAVE AN EQUAL STATUS OR TO
BE DRAWN LNTO THE DISCUSSION. TYPE AND ARRANGFMENT OF FURNITURE CAN AFFECT
GROUP DYNAMICS.

(g) Good eye contact among members of a group will encourage interac-

tion. Rectangular tables create dominant table positions on ends.
Square tables and table arrangements reduce dominant positions,

_, encourage sub-group formation, and improve eye contact in the group.

Round tables result in best eye contact and make all seating positions
equal.

2. IT SHOULD BE POSSIBLE TO ARRANGE FURNITURE IN DIFFERENT WAYS SO DIFFERENT
NUMBERS OF STUDENTS CAN BE ACCOMMODATED.

Rectangular tables provide much flexibility in seating arrangements,
while round and square tables do not.

(g)

SIDE BY SIDE SIDE TO END END TO END

-,

Figure 52. Table arrangements.
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AUDITORIUM/THEATER
Guidelines for Training Spaces

Use/Activitles,
An auditorium or theater is used to make a presentation to large audi-

(naces. Presentations may include the use of audiovisual media.

Occupats

This type of space usually must accommodate one or more speakers plus an

audience (100 people or more), and possibly some technicians or aides

(up to 3 people).

E."mVSupps

Equipment usually includes a lectern or table, a screen for audiovisual

materials, microphones, speakers at the front of the room, and special

lighting for the speaker platform or stage. The audience may require

seats with attached writing surfaces. A special room for projection

equipment and audio and lighting controls is usually provided.
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AUDITORIUM/THEATER

Guldelies for Training Spaces

Space (ske)

THERE SHOULD BE ENOUGH FLOOR AREA TO ACCOMMODATE SEATS FOR EACH STUDENT AND TO
PROVIDE ADEQUATE CIRCULATION.

During preliminary planning, 7-1/2 square feet per seat should be

allowed, including aisles and cross-overs.

Access/Circulation
*LoceUtl 2".

LOG~

lab. spaces/

stud. lounges lab. sps
instr. shops

lab. - class.

4self-paced

seminar

instr. rehearsal

counseling

remedial instr.

study areas

snack/vend.

Figure 53. Spaces near auditorium/theater.
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AUDITORIUM/THEATER
Guidelines for Training Spaces

CkUladM WKh Room

I. INSTRUCTOR PLATFORMS THAT ARE EASY TO REACH AND LARGE ENOUGH FOR THE
INSTRUCTOR'S NEEDS MUST BE AVAILABLE.

Rows should not be less than 32 inches (seat back to seat back). Seats

within each row should not be less than 20 inches on center. Continen-
tal seating (in which spaces between all rows widen and become aisles)
will considerably reduce the seating capacity of an auditorium. Aisle
widths, number of aisles, seat density, number of exits and exit loca-
tions are specified in NFPA 101 and local codes.

(g)

STEPPED FLOOR 7" @rmus UNCLIED FLOOR SLOPE I'/"/IFOOT

..4

34' .34"
IC0MIE RECOOMENDEO

Figure 54. Tiered seating.

2. ALL SEATS SHOULD HAVE A GOOD VIEW OF THE SPEAKER AND/OR SCREEN.

Rows may run straight across the entire theater. Side banks may be
canted, or entire rows may be curved. Because of seat construction, the
minimum radius fo- curved rows is 20 feet. The center for radii of rows
and center of screen or stage need not coincide, although this is the
ideal. When rows are curved, a sloping auditorium floor should be a
compound curve or amphitheater-type to prevent tilted side seats.
Aisles may be straight, curved, parallel, or radial. Aisles should run
at right angles to rows to provide the best traffic flow.

NFPA 101 and local codes govern the maximum number of seats in a bank,
aisle width, and cross aisles (not uniform). Typical rules are no seat
more than seven seats from an aisle and a minimum aisle width of 3 feet,
increasing by varying factors in relation to length of aisles. Require-
ments for cross aisles vary with the number of seats served and aisle

width.

19.5:
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AUDITORIUM/THEATER
Guideines for Training Spaces

(g)

'A .Lcenter of Interest center of interest
/ \

/ o i \
i/ ' C.

/ i 

/

Straight Rows. Curved Rows. 7,

Uncomfortable for individuals Most desablble because of comfortSseated at sides because the center and ease of vision."

the natural lines of sight.

Figure 55. Types of rows.

.t.J

STRAIGHT COMPOUND FAN i I
(least desirle) (most desirabl)

* Figure 56. Typical three-bank layouts.
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AUDITORIUM/THEATER.1.

Guidelines for Training Spaces

Environmental Conditions (Sound)
CONSIDERATION SHOULD BE GIVEN TO THE ACOUSTICAL TREATMENT OF AUDI-
TORIUMS.

In large spaces like auditoriums, a technical expert in
sound and acoustics should be consulted to make sure that

desired effects are achieved.

Appewance/Filshes/kn age

COLOR AND MATERIAL SHOULD BE SELECTED TO INSURE A NEUTRAL BACK-
GROUND. See Figure 57

Communication

VISUAL AIDS SHOULD BE SELECTED BASED ON THE NEED FOR GOOD VISIBILITY BY EACH
STUDENT.

Large classrooms (i.e., those seating several hundred students) should
use overhead transparency projectors insteid of chalkboards. The
installation and use of overhead projectors demand little room prepara-
tion. However, the room's ceiling must be high enough so a screen large
enough for all students to see can be mounted. Screens are usually
mounted about 3 feet from the front wall of the room, with the screen
bottom drawn back to the wall to eliminate image keystoning; i.e., to
keep the picture square and in focus.

Furniture

SEATS SHOULD BE SELECTED ON THE BASIS OF COMFORT. COST. SIZE. USE. AND DURA-
BILITY. EACH SEAT SHOULD BE EQUIPPED WITH A FOLD-AWAY ARM FOR NOTE TAKING.

Upholstery variations include spring-edge seats (most luxurious, more

expensive); box spring seats (nearly as comfortable as spring-edge
seats); spring-back seats; and padded-back seats. Veneer-back seatings
are more durable than other types. Upholstered seats provide the best

acoustical control. Seats are sized based on width; front-to-back
depths vary only slightly.

In determining the distance between rows, the following points should be
considered:

1. Coves at the intersection of floor and walls (or risers) should
be kept as small as possible so that seat standards will fit close to
risers and seats are level.

2. Risers cramp knee room unless spacing between rows is
increased.

3. Seat backs which slope backward will require increased spacing

betweet rows.

.. . _



AUDITORIUM/THEATER
Guwekms for Training Spaces

(g)

SPACE TYPE I .1

Auditorium/Theater color scheme

general decor recommendations
Colors should be muted.
Furniture and finishes should be durable for heavy use.

tm

Item recommended cheracteristics.

Wall Vinyl wallpaper is recommended because of its durability
and easy maintenance properties.

,E Floor Carpet is recommended for aisles only. This application
is accoutically sensitive but does not create major
maintenance problems.

Trim Use durable vinyl, hardwood or metal. 
%

4 Seating Reference Criteria for Auditorium/Theater Furniture.

Z Platform Specific characteristics should be based on local require-
ments.

Lectern Referenced Criteria for Classroom Spaces/Conference
Classrooms Communication.

•-

Fisure 57. Direction of aisles.

198



; iTRAINING SUPPORT SPACES

-4-

4.-,-.

.4.i

1991

I.19 -



'.4z I 5 1 T

INSTRUCTOR PREPARATION AREAS
Guidelines f or Training Support Spaces

Use/Activities

These spaces are used by instructors to prepare personal instruction
materials and to store current reference materials; they also have
sound-controlled typing stations. If the area has good audio or visual

privacy, it can also be used for student counseling. Each instructor in
this space has an individual work station.

Occupants

IEaci instructor area will contain one or two instructors (depending on
tei typt, of partitioning system).

Eqlpment/Supplies

Each instructor's work station has a desk and chair, a visitor's chair,
and a carrel-type shelf over the desk or a separate storage shelf unit.
Typing stations have a typewriter stand or a typing desk, and storage
space for reference or supply materials.

PRCVICUS PAGBL
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INSTRUCTOR PREPARATION AREAS
Guidelines for Training Support Spaces

.

Space (Ske)

THERE SHOULD BE ENOUGH SPACE FOR INSTRUCTORS TO PREPARE THEIR LECTURES.

Each instructor will be provided 90 square feet (see DG 1110-3-106,
table 4-6).

A net area of 70 square feet should be provided for each preparation
area, 30 square feet for each typing booth, and 11 square feet for each
section of shelving or each storage cabinet (see DG 1110-3-106, 4-7b).

Access/Circulation (Location)

. (g) 'S

colab. -class. study areas
lab. spaces/
; nstr. shopssnack/vend

lab. - class latrines

self-paced. jdn. closets

seminar

aud./theater

* instr. rehearsal

Figure 58. Spaces near instructor preparation areas.



INSTRUCTOR PREPARATION AREAS
Guidelines for Training Support Spaces

" Environmental Conditions (Lighting)

LIGHTING SHOULD BE ADEQUATE,

The general lighting level will be 30 foot-candles. Task lighting will

be 70 foot-candles (see DG 1110-3-106, table 4-6).

Appearance/Flilshes/Inage
W>

() SPACE TYPE

Instructor Rehearsal Rooms color scheme. 4
_y:

general decor recommendations

item recommended characteristics
* Walls Use recommended colors. Flat paint is recommencei o

reduce olare.

" Floor Use reconmended caroetinq.

Doors Use recommended wood fin
4
snes.

O Trim Use recommended wood -nishes.

Seating Chairs with tablet arms are rec'renceC."

Platform A small. moveable wood olatfofi Is suqceste r v- '

-I bility.
Lectern Reference Criteria 'or 2assroorrs Soaces Conference

Classrooms Communication.

Curtains Open weave curtains are -ec:,,r,ence t. '- e. r-
light. Blackout siades -vy also be recessar!. :-z.s

should coordinate with overal2 :O'Or sc~e-e.

Figure 59. Decor guidelines for inbtructor preparati ,n r( (o'
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INSTRUCTOR PREPARATION AREAS
Guidlines for Traking Support Spaces

INSTRUCTORS NEED VISUAL AND SOME SOUND PRIVACY. TYPING STATIONS NEED GOOD
SOUND ISOLATION.

The general instructor preparation area should be open, with shoulder-

height partitions between each instructor's area. Typing booths should
be inclosed with full-height partitions (see DG 1110-3-106, para 4-7b).

'.
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INSTRUCTOR REHEARSAL ROOMS
Guidelines for Training Support Spaces

UWe/ACtivitles

This space is used by instructors to practice a lecture or

demonstration. A small audience may be present to help with

or criticize the presentation; lectures are sometimes video-

taped. Instructor rehearsal rooms are also occasionally

used for student counseling or remedial instruction.

-
Occupants

this space must accommodate an instructor, a small audience,
jnd equipment operators.

eqmulmeVSOPS"

Typical equipment used in this space may include a lecturn

or instructor table, instructor platform, desks or chairs

and tables for the audience, audiovisual equipment (screen

and microphones, slide, movie, or viewgraph projector, audio
and television recording equipment), special lighting and
lighting controls, and chalkboards and tackboards.

& .fl



INSTRUCTOR REHEARSAL ROOMS
ft-delns for Trak*ing Support Spaces

spa"e Ma a:
I

THRE SHOULD AR ENOUJGH SPACE FOR AN INSTRUCTOR TO PRACTICEOR
VIDEOTAPE LECTURE AND DENONSTRATIONS (see DG 1110-3-106. vara 4-

The instructor rehearsal room vili be 250 to 375 square feet
(see DG 1110-3-106, para 4-7).

Acces/Choulation (Lceftn)

THE RHASA 109 SHOUL BE CONVNI NT 0OTH INSTRUCTOR PREPARA-

(g)

Instructor class. spacee/
lnstr. prep. 2 rheasa 3 conf. class.

rooms
lab. spaces/
instr. shops

lab. - class.

self-paced

seminar

aud.ftheater

latrines

Figure 60. Spaces near instructor rehearsal rooms.
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INSTRUCTOR REHEARSAL ROOMS.-
Guidelines for Training Support Spates

ADEQUATE LIGHTING SHOULD BE PROVIDED FOR AUDIOVISUAL MATERIALS AND
PRACTICE LECTURES/DEMONSTRATIONS (see DG 1110-3-106. para 4-8a).

A separate control should be provided for the platform
lighting (see DG 1110-3-106, para 4-8a). The general light-
ing level will be 70 foot-candles. The audiovisual lighting
level for viewing is 35 foot-candles; 70 foot-candles for
black and white videotaping; and 250 foot-candles for color
videotaping (see DG 1110-3-106, table 4-7).

Se# Figure 61

Fwrwe

THE REHEARSAL ROOM SHOULD BE ADEQOUATELY FURNISHED. ALL FURNITURE
SURFACES MUST BE DURABLE AND EAST TO M1AI'3AIN.

The rehearsal room should have audiovisual controls, a pro-
jection screen, a blackboard, and 10 to 12 desks. There
should be a television cassette unit so taped presentations
can be reviewed and to allow lectures to be monitored during
taping (see DG 1110-3-106, para 4-8a).

.

207

• Mo o , , . .• . * . • . . ° • t.



INOTRUCTOR REHEARSAL ROOMS-
GuMlOis for Trabling Support Spaces

(g)
SPACE TYPE I Aba8

Instructor Preparation Areas color scheme

general decor recommendations
The decor of Instructor Preparation Rooms should allow
for instructors to- individualize their own areas with
personal objects. A neutral color scheme allows each
instructor flexibility for personal ization.

Item recommnde characteristics
*Walls Use light colors. First paint is reconmmended to mini-

mize glare.

cFloors use recomnended carpeting. _______________

Doors JUse recommiended accent colors or wood finishes.

Trim Use recofieded accent colors or wood -Finishes.

*Seating At least one upholstered, swivel chair with casters is
C recommqended per instructor area. One compoatible chair

0 is also required for instructor-student counselina.

Desks Desks, partitions, and shelves Should all be part of an
integrated open office systemi.

ICurtains Open weave curtains are recommended to limit direct
* sunlight.

Figure 61. Decor guidelines for instructor rehearsal rooms.
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COUNSELING SPACES
Guidelines for Training Support Spaces

Ue/ActMle

Counseling spaces are areas where instructors meet with
individual students to discuss academic problems. Instruc-
tor preparation areas, instructor rehearsal rooms, empty
classrooms, seminar rooms, or other areas which have audio
and visual privacy are used for counseling.

Counseling spaces usually must accommodate one instructor
and one udent.

This type of space usually requires two chairs of the same
height (so an instructor does not intimidate the student by
looking down at his or her) and a low, small table.

N

',
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COUNSELING SPACES
Gu~etesfor Traking Suppot Spaces$

Space (She)

THERE SHOULD BE ENOUGH SPACE FOR TWO OR THREE PEOPLE TO SIT-AN
TALK WITH A COMFORTABLE DISTANCE BETWEEN THEM.

Each counseling room should be about 80 square feet. Ideal
dimensions would be 8 x 10 or 9 x 9 feet. Ceiling height
should not exceed 9 feet.

.J

Access/Circulation (Locaton)

COUNSELING ROOMIS SHOULD BE PRIVATE.

Counseling rooms should be near other instructor spaces so
that instructors and supervisors can control their use.
Whenever possible, counseling rooms should be separate rooms
with walls and a closable door (not partitioned spaces).

(g).

cow"Ungclass, spaces!

lab. spaces/
instr. shops

lab. - class,.

self -paced

seminar

aud./theater

study areas

latrines

Figure 62. Spaces near counseling spaces.
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COWI-INGSPACES.

GuideIn for Training Support Spaces

COMNSLING ROCKS SHOULD NOT CRFATE A FEELING OF CLAUSTROPHOBIA.

Although the counseling space should be private, it may have
windows in one val to create a more spacious feeling. If
the window are on an interior vail, they should open onto a
little-used circulation path, not onto an area where people
are sitting. Furniture should be arranged so that neither
the instructor's nor the student's back faces the windovs.

Sound

COUNSELING ROCKS SOULD BE PRIVATE. .

Walls and doors of the counseling space should be sound-
proofed well enough so confidential discussions are not
overheard. If the counseling room is along a circulation
path, the room should be acoustically treated so outside
noises do not disturb or distract the instructor and stu-
dent.

THE GENERAL CHARACTER OF COUNS.LING ROOKS SHOULD BE INFORMAL.
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COUNSELING SPACES
G for Trei g, Support Spaces

() SPACE TYPE C I

Counseling Spaces color scheme

AA

general decor recommendations

item recommended characteristics
Floor Use recommended carpeting to help create a comfortable

Quiet space.

C

E
0

Seating Chairs should be comfortable but without swivel mecn-

Table A small round conference table in recommenced wood
finish is appropriate.

4Curtains Open weave curtains are recommended to limit direct sujn-
light.

Figure 63. Decor guidelines for counseling spaces.

F-URITURE SHOULD BE COMPATIBLE WITH THE APPEARANCE AND FINISHES OFTIM RO0.:-:.
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G~iM~egfor, Trehilg Suwpout Space

Based on a student's performance in class or on information
obtained during academic couvseliug, an instructor may
determine that a student requires remedial help. This usu-
ally involves supervised study or a review of troublesome
material in a one-ox-one setting. Remedial instruction may
take place in the instructor propaatiou area (if there is a
place for a student to sit undisturbed in the instructor's
view) or in empty classrooms, instructor rehearsal rooms, or
seminar classrooms.

Spaces used for remedial work usually must aceo-,mdate one
instructor and ove student. Sapervise4 study areas must
accommsdate one instructor ad as may as three or four stu-
dents.

Remedial instruction spaces usually have a desk or table ad
chair for each student, ad an instructor's work station.
Work stations should be placed so the instructor can do his
or her own work while keeping am eye on the student.

213%
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RPEDIAL INSTRUCTION SPACES
uldlne fo Trat support Spaces

Spa"e (Seke)

REMDIAL INSTRUCTION SPACES SHOULD BE LARGE ENOUGH TO ACCOMOIODATE
ONE INSTRUCTOR AND A MAXIMUM OF THREE OR FOUR STUDENTS.

Each remedial instruction area should be 100 square feet.

Access/Circulation (LocatiNo

remedialcls.sae'
cla. spaces/

instr. shops

lab. - class.

sel f-paced

seminar

aud ./theater

study areas

latrines

instr prep

Figure 64. Spaces near remedial instruction spaces.
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REMEDIAL INSTRUCTION SPACES -

Guidelines f or Training Support Spaces

Environmental Conditions (Whidows)]

OCCUPANTS SHOULD NOT FEEL CLOSED IN.

(g) Windows help to create a more spacious feeling, espe-
cially within small rooms.

Furniture

Each work station should have a desk, table or carrel, and a
chair.
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TECHNICAL LIBRARY
Guidelines f or Training Support Spaces

' LkeActivities

Service school libraries provide the technical references staff and
faculty use to develop training materials or to conduct training evalua-
tions. Library users borrow and return reference materials, browse
through the stacks or film holdings, check catalog files, etc. The
library staff acquires, catalogs, files, checks out and receives materi-
als, and helps users locate references.

-Ii

This space usually must accommodate one librarian, several library
aides, and a number of users. How many users will be in the library
during a given period depends on the size of the school and the time of
day.

E4MOM"t/SUPPl

The library usually has stack and storage areas with shelving or micro-
fiche files; drawer files for reference materials; work stations with

* equipment to allow users to view film materials, to read reference
* materials, or to write while working from references; catalog files and

index displays; checkout and return areas; and staff areas with equip-
ment for ordering, cataloging, and processing new materials.

OW

a,~
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TECHNICAL LIBRARY
Guidelines for Training Support Spaces

Space (Sae)

THERE SHOULD BE SUFFICIENT LIBRARY SPACE

Reading areas and the circulation desks (including traffic) require 25

square feet per person reading. The space required for classified
storage vaults and for reading rooms is determined on a case-by-case
basis. The number of work stations or carrels used for microfiche,
microfilm, or other audiovisual media is based on the individual
library's needs. Typically, stack areas are sized so that 1 square foot
of floor area is provided for every 15 books in the stacks. This rule
includes aisles between bookshelves and assumes stacks are 6 to 7
shelves high.

Approximate Book-Shelving Capacities

Number of
3-ft sections* 7 shelves hiuh 5 shelves hiuh shelves hih "

SI x 150 % 150 1 x 105 - 105 1 x 65 - 65
2 2 x 150 - 300 2 x 105 - 210 2 x 65 - 130
3 3 x 150 - 450 3 x 105 - 315 3 x 65 = 195
4 4 x 150 - 600 4 x 105 - 420 4 x 65 - 260
n n x 150 - n x 105 - n x 65 -

* Capacities given in the table are for single-face sections only.
Double-face shelving capacities can be calculated if the above
products are multiplied by 2.

Library ceilings should be 9 to 10 feet high.

p-+',
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TECHNICAL LIBRARY
Guidelines for Training Support Spaces

Acces/ _181-100

Lecstem

(g)

Figures 65. Spaces near the technical library.

Ckouetion WtM Room

STACK AISLES SHOULD BE LARGE ENOUGH TO ALLOW MATERIALS TO BE VIEWED EASILY.

The recommended face-to-face spacing between book stacks is 3 feet.

DIFFERENT KINDS OF LIGHTING SHOULD BE USED THROUGHOUT THE LIBRARY TO SATISFY
DIFFERENT VISU& TASK REOUIR .NTS.

Specially designed lighting systems should be used in the stack area,
the carrel area, the reading area, and at the circulation desk. A
lighting designer or engineer should be asked to recomend appropriate
lighting systems during the design phase.

The general required lighting level is 70 foot-candles.

2.1
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TECHNICAL UBRARY
Guldefne for Training Support Spaces

-n Appwnce/Finishs/knage

(g) SPACE TYPE 141blaiblalblalb"

Technical Library color scheme

geneall decor recommendaltions
Muted colors help minimize distractions
There should be a variety of furniture types to allow different
modes of study.

4.

Ite reomm~nended characterist ics
Walls Use flat paint in recommended colors.

Floor Use recommended carpeting.

Seating A mixture of comfortable table seating and lounge chairs

is recommended.

Tables Plastic laminate is recoamended.

8_ Carrels Plastic laminate is recommended.
Bookcase Finish should match doors and trim as aoprooriate.

Desk The service desk should be compatible with overall decor
and finish welcome.

z Curtains Open weave curtains are recommended to limit direct sun-
light.

Figure 66. Decor guidelines for technical library.
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TECHNICAL LIBRARY -

Guidelines for Training Support Spaces

THERE SHOULD BE ENOUGH STORAGE TO ACCOHMODATE BOTH EXISTING LEARNING RESOURCES

AND RESOURCES THAT WILL BE ACQUIRED IN THE FUTURE,

(g) 
-7

Figure 67. Typical heights for 3-foot sections with three,
five, or seven shelves.

LIBRARY FURNITURE SHOULD BE ATTRACTIVE AND COMFORTABLE.

(g) If the library is supervised, there is less chance that students
will abuse the furniture. Therefore, couches and cushioned chairs can
be used in specified reading areas.

221
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STUDY AREAS
Guidelines for Training Support Spaces

This type of space is used by students to do independent reading and
vriting, and to view self-paced lessons or practice on special equip-
ment.

The number of students a study area must accommodate depends on the
individual school's curriculum and training methods.

Study areas typically have a comfortable chair (for reading), desks or
tables and chairs, and properly equipped carrels (for self-paced les-
sons). Specially designed study areas may be needed if students must
practice using special equipment.

F"VOUS PAi

%.
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STUDY AREAS
Guide~n.. for Traiing Support Spaces

Space (8k.)

STUDY AREAS SHOULD BE LARGE ENOUGH TO MEET MOST NEEDS.

Each study area should provide 30 square feet per student (including
circulation). The number of students to be accommodated at any one time
will vary with the school.

ACCms/Crculation (Locatipi

(g)

instr. shops

lab. - class.

self-paced

seminar

aud. /theater

instr. prep.

counseling

remedial instr.

stud. lounges

snack/vend.

latrines

Figure 68. Spaces near study areas.
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STUDY AREAS
Guldelines for Training Support Spaces

(g) SPACE TYPE I
,, .,...,

Study Areas color scheme

eiram l decor recommdations

Muted colors help to minimize distractions. There should be a variety
of furnitute types to allow for different modes of study. h

~tm recoupm.ened characteristics
SFloor Use recommended carpeting.
Walls Use flat paint in recommended colors.

Tables Plastic laminate is recommended.
Seating A mixture of comfortable table seating and lounae chairs

Is recommended.

Carrels Plastic laminate is recommended.

Lighting Lighting should be carefully designed to fully neet the
be consulted.

Curtains Open weave curtains are recommenced to limit direct sun-
If qht.

Figure 69. Decor guidelines for study areas. "o

1
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STUDY AREAS
Guldeinsa for Trek"ln Support Spaces

EACH SPACE SHOULD BE ANALYZED TO DETERMINE IF SPECIAL TYPES OF FURNITURE ARE
REQUIRED.

Carrels are needed for viewing self-paced lessons and should be used
when students must be free from visual distractions. Carrels, tables,
and chairs are required when students must do written work.

226
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PROJECTION ROOMS .
Guidelines for Training Support Spaces

This space is used to operate rear-screen projection equipment and to

store projection materials. Rear-screen projection rooms vhich extend
into a corner of a classroom can be operated from the instructor's area.
Mirrors are used to project the image on a screen, or projectors can be

placed in a separate room located behind the screen. Larger projection
rooms may also have areas where visual programs can be prepared and/or S
equipment can be maintained.

Large projection rooms (or projection rooms supporting more than one

instructional space) that have a rear-projection screen require space
for a projectionist or technician. Depending on the design, instructors
may be able to operate projectors themselves or by remote control.

u-sL SOO-

Projection rooms typically have a slide or movie projector, some storage
shelves which are out of the image path, amplifiers and controls for

audio equipment, and lighting controls.
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PROJECTION ROOMS LA
Guidelines for Training Support Spaces

Space (So) %.

A PROJECTION ROOM OR BOOTH SHOULD PERMIT DISPLAYED IMAGES TO BE LARGE ENOUGH
SO THAT THEY CAN BE SEEN WITHOUT DISTORTION.

Because a rear-screen projector must be located a distance of 1.5 times '.

the screen width, the minimum size for a projector room with an 8-foot-
wide screen is about 15 feet deep and 10 feet wide.

Accoss/Circulatlon .l

Acess9 to Spec*

THE REAR-SCREEN PROJECTION ROOM SHOULD BE EASILY ACCESSIBLE TO THE INSTRUCTOR.

There should be a 3-foot-deep, solid, opaque door between the projection
room and the classroom. It is also advisable to have a door which opens
into the projection room from an adjoining hallway.

Location

Whenever possible, the rear-screen projection room should serve more

than one classroom.

See Figure 70

UtiIties and Waste

THERE SHOULD BE ENOUGH OUTLETS AND WIRING TO SUPPORT ALL THE ELECTRICAL EQUIP-
MENT THAT MAY BE REQUIRED.

o.-"
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PROJECTION ROOMS 2
Guidelines for Training Support Spaces

(g)

Fiur 0.Sacs er h rasrenprojectionro.
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ADMINISTRATIVE
OFFICE SPACES
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ADMINISTRATIVE OFFICE SPACES.
Guidelines for Administrative Office Spaces

Use/Activities

The office activities of Army service schools can vary widely. For
_ example, some people may need privacy, others may need to work in small

groups, some may work alone part of the time and at other times interact
frequently. There may also be a need for counters, windows, or work
areas.

Oc=pants
The number of persons an office space may have to accommodate will vary
with the function of the space.

* EquIpment/Supples
Furniture and equipment needs vary widely across organizations. Typical
office furniture may meet the needs of many, but some organizations may
need drafting tables, work benches, or other, highly specialized equip- p.'.

ment.

233
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ADMINISTRATIVE OFFICE SPACES
Guidelines for Administrative Office Spaces

Space (six*)

1. OFFICE SPACE SHOULD RE BASED ON THE FUNCTIONAL NEEDS OF EACH OCCUPANT.

Each office space should provide between 80 and 400 square feet per per-
son. Each clerical space should provide between 45 and 90 square feet
per person. See Appendix B for office standards.

2. CEILING HEIGHTS SHOULD BE APPROPRIATE.

The ceiling heights for closed offices should be 8 feet. Open-plan
offices should have ceilings at least 9 feet high.

Access/Circulation (Location)

(g)

°-,',

Figure 71. Spaces near administrative work spaces.
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ADMINISTRATIVE OFFICE SPACES
Guidelines for Administrative Office Spaces

Environmental Conditions (Windows)

AN OUTSIDE VIEW IS ESSENTIAL.

(g) Research has shown that most people desire to have an outside view.
However, windows should be located to minimize glare and maximize energy
conservation. Windows should provide a northern or southern exposure.
If there is a southern exposure, some control of direct sunlight should
also be provided (such as louvered blinds, curtains, etc.).

Appearance/Finishes/inage

See Figure 72

Storage

SPACE-SAVING SHELVING SHOULD BE USED TO CONSERVE FLOOR SPACE.

When a free-standing shelf unit is used, it should contain three to six
shelves before other units are added. Shelving which can be wall-hung,
set on desks, or hung on partitions will result in more effective use of
floor space.
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ADMINISTRATIVE OFFICE SPACES
Guidelnes for Administrative Office Spaces

SPACE TYPE
Administrative Office Spaces color scheme

.Ea

general decor recommendations
Muted colors help to minimize distractions. There should be a varlety
Of furniture types to allow different modes of study.

ktemn recommended characteristics
Floor Use recommended carpeting.

* *Seating Comfortable, swivel chairs with casters are recormmended.
~Curtains Open weave curtains are reconmmended to limit direct

sunlight.

Figure 72. Decor guidelines for administrative office spaces.

1%i
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CONFERENCE ROOMS

Guidelines for Administrative Office Spacesj

Use/Activities
This space is used for meetings, discussions, and presentations.
Conference rooms are not used for academic courses. Their main purpose
is to provide meeting spaces for school organizations not involved in
the instruction of students.

Occupants
Conference rooms may have to accommodate from six to 25 people at one
table. A conference classroom is more appropriate for presentations to
larger groups.

EquipMet/Supples
Conference rooms used for meetings and discussions may require one or
more tables with chairs. Audiovisual and wall-mounted graphics or
chalkboards may also be needed, particularly for presentations. A lec-
tern may be desirable.

2374
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CONFERENCE ROOMS
Guidelines for Administrative Office Spaces

Space (Ie)"

THERE SHOULD BE ENOUGH SPACE FOR SEVERAL PERSONS TO SIT COMFORTABLY.

Twenty square feet per person should be provided (see DG i10-3-i06,
table 4-5).

Access/Circulation (Locatio)

(g)

conference
admin. office 2 3 latrines

Figure 73. Spaces near conference room.

0*,

Environmental Conditions (L .'-g

ADEQUATE LIGHTING SHOULD BE PROVIDED FOR EACH TASK.

The required general lighting level is 70 foot-candles. The audiovisual

lighting level is 30 foot-candles.

"..
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CONFERENCE ROOMS
Guidelines for Administrative Office Spaces

Apearenco/Finishes/Inage

(g)

SPACE TYPE ICI
Conference Rooms color scheme

general decor recommendations
T:'e Conference Room decor should present a distinguished military
image.

item recommended characteristics I
walls Use flat paint, wallpaper or paneling in recommended

colors.

, Floor Use recommended carpeting.

Doors Use recommended wood finish.
Trim Use recommended wood finish.

seating Comfortable chairs with casters.
Tables Plastic laminate is recommended.

Curtains Open weave curtains are recommended to limit direct8sunlight. Blackout shades may also be necessary.
*• Colors should coordinate with overall scheme.

Figure 74. Decor guidelines for conference rooms.
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SHARED SPACES
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STUDENT. LOUNGES
Guidtlines f or Shared Spacos

4 Use/Activifte

These spaces are used for visiting, smoking, or relaxing. Some are
adjacent or integral to vending machines or short-order snack bars.

Occupants

The number of occupants vill vary. Peak occupancy will be between class
periods, at lunch time, or during an unscheduled class period.

Equipment/Suppfte

Typical lounges have comfortable, informal seating, tables with chairs,
and ashtrays.
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STUDENT LOUNGES J
Guledlinee for Shared Spaces

Space (size)

LOUNGES SHOULD BE LARGE ENOUGH TO INSURE COMFORT AND RELAXATION.
*1.

There will be 0.1 square foot of lounge space for each I square foot of
instructional space (see DG 1110-3-106, para 4-111b). Lounge seating
space viii provide 30 square feet per person; lounge standing space will
be 6 square feet per person. Lounge ceilings must be at least 9 feet

high (see DG 1110-3-106, table 4-10).

Access/Circulation (Location)

1. LOUNGES SHOULD BE SEPARATED FROM CLASSROOMS AND LABORATORIES.

Student lounges must be located where they do not interfere with

instructional activities (see DG 1110-3-106, table 4-10). Student

lounges should be near latrine and vending areas, but separated from

functional areas (to allow acoustical isolation) (see DG 1110-3-106,
para 4-111b). See Figure 75

2. VENDING AREAS SHOULD BE CONVENIENTLY LOCATED.

There should be vending areas in each major building. These areas

should be easy to service, but situated so as to discourage use by non-

school personnel. A vending area should be furnished in buildings where

there is no snack bar or dining facility, or where the nearest exchange

facility is 3 to 5 minutes walking distance away (see DG 1110-3-106"
pare 12b[2] and fig. 6-50).

IEwlnmentel Conclons

Wladow"

WINDOWS ARE NECESSARY TO HELP CREATE A RELAXED AND INFORMAL ATMOSPHERE BY PRO-

VIDING DAYLIGHT AND A SCENIC VIEW.

Windows should be provided. A northrn or southern exposure is recom-

mended. If a southern exposure, direct sunlight must be controlled by

louvered blinds, curtains, etc.
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STUDENT LOUNGES
Guidelines f or Shared Spaces

snackvend.instr. shops

lab. - class.

self-paced

study areas

Figure 75. Spaces near student lounges.

THERE SHOULD BE ADEQUATE LIGHTING

The general lighting level required is 30 foot-candles (if not otherwise
specified).

Thor"S

A MECHANICAL VENTILATION SYSTEM SHOULD PROVIDE-ADEOUATE AIR OUALITY

Because of smoking, about 30 cubic feet per minute per person of clean
air should be provided.

Apearaoes/Finishes/ Image
See Figure 76

Furniture

DURABLE 1MkILES AND CHAIRS SHOULD BE PROVIDED.

Furniture should withstand spills of food and drinks, resist cigarette
burns, and be easy to wash.
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* STUDENT LOUNGES
GuldiNme for Shard Spaces

SPACE TYPEI I

Stu..ent Loinqes color scheme

general decor recommendations
All fabrics, furniture and finishes should be durable.

itmrco mne caateitc

Walls Use flat paint in recoimmended colors.
For Durable surfaces such as vinyl asbestos tile are highly -

recommended.

ETrim Use durable vinyl, hardwood or metal.r
0

4* Seating Durable vinyl upholstered sofas and chairs and molded
plastic chairs are recoimmended.

0
*Tables Laminated plastic tables and end tables are durable and3 attractive.

C

Figure 76. Decor guidelines for student lounges.
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SNACK BARS/VENDING AREAS
- Q Guidelines for Shared Spaces

OUe/Actlvitles'

These spaces are used to sell food, beverages, candy, and cigarettes to

students and school personnel. Vending areas upually have tables adja-

cent to them. Sometimes vending areas are within student lounges.

Snack bars provide full food service and include a dining room.

The number of students, school staff, and faculty and food service per-

sonnel these spaces must accommodate depends on the size and type of the
school's food facility. Vending areas and snack bars are operated by
the Army and Air Force Exchange Service. Full dining services may be

contracted.

The type of food preparation, display, vending, or serving equipment

used in these spaces are determined by the Army and Air Force Exchange

Service. Typically, these areas have vending machines, waste con-

tainers, condiment displays, microwave ovens, and either stand-up type

tables or tables with chairs.

24
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SNACK BARS/VENDING AREAS

Guidelines for Shared Spaces

Space (size)

THESE SPACES MUST BE LARGE ENOUGH TO ALLOW USERS TO BUY AND EAT FOOD COMFORT-
ABLY.

Snack bars/vending areas will provide 12 square feet per seating space;
20 square feet are provided per vending machine.

Access/Circulation (Location) Figure 77.

Appearance/Finishes/image Figure 78.

Furniture

DURABLE TABLES AND CHAIRS MUST BE PROVIPED

Furniture should wi~hstand food and drink spills, be easy to wash, and
resist cigarette burns.
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SNACK BARS/VENDING AREAS
Guidelines f or Shared Spaces

stud lougesclass. spaces/stud longe snak brs/conf. class.

latrnes endng aeaslab. spaces/
instr. shops

lab. - class.

sel f-paced.

seminar

aud. /theater

instr. prep.

study areas

'I Figure 77. Spaces near snack bars/vending areas.
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SNACK BARS/VENDING AREAS
Guidelines for Shared Spaces

SPACE TYPEIA
Snac. Bar/Vfending Area color scheme

-. ,

general decor recommendations
All table surfaces should be laminated plastic.
All fabrics, furniture and finishes should be durable and easy

to clean.

item recommended characteristics
* Wall Use Semi-gloss paint in light shades of recommended
" rcolors.

E Floor urable asbestos tile is recommended.

Trim use durable vinyl, hardwood or metal.

I Seating Durable vinyl upholstered or molded plastic chairs are
S'recommended.

Tables Use laminated plastic for table top surfaces.

Figure 78. Decor guidelines for snack bars/vending areas.
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BOOKSTORE
Guidelines for Shared Spaces

Use/Activifte
The service school book store Bells supplemental training documents$
stationary supplies, technical books, and related material.

Occupants
Book stores are operated by the Army and Air Force Exchange Service.
The number of book store employees and the number of customers varies
with each school.

EquiPment/Suppliis
This space usually has display stands, racks and counters, and cash
registers.
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LATRINES/DRINKING FOUNTAINS,
'z Guidelines for Shared Spaces

Uo/Activites
In some cases, latrine areas will also have shower and locker rooms.

Occupants

The population served by a latrine will vary by school and by building

layout.

The type and number of fixtures will vary with the population and area

served by a latrine. When latrines are renovated, provisions for the

physically handicapped must be included.

25.

2535

253. -.-.

.- . .- -. ' .' ..-.." - " ' ".". *. .. -.'*,"*" " ." . .* , ". ..' . . . . . . . " '-.--" . ' -- - " - .G '



% T-7r. .TO1t

LATRINES/DRINKING FOUNTAINS
Guldelines for Shared Spaces

fpace (size)

1. THERE SHOULD BE ENOUGH LATRINES FOR BO7-H MEN AND WOMEN.

Latrines used by women must have one water closet per 45

persons, one lavatory per 90 persons, and one couch per
building. Latrines used by men must have one water closet
per 50 persons. Urinals may be substituted for water
closets without increasing the total number of latrine fix-
tures. No less than one water clonet per 100 persons is
allowed. There must be one urinal per 30 persons and one
lavatory per 100 persons.

2. AN ADEQUATE NUMBER OF DRINKING FOUNTAINS SHOULD BE PROVIDED.

Each drinking fountain should serve 75 people.

.

3. EACH WASHROOM SHOULD HAVE ENOUGH CIRCULATION AND FIXTURE

SPACE.

Required Washroom Space

Space Required
per fixture

Fixture (sq ft)

Water closets 30

Urinals 16

Lavatories 18

Towel Dispensers 10

Showers 40 2
Bathtubs 26

.5

254 '



LATRINES/DRINKING FOUNTAINS

Guidelines for Shared Spaces

Access Circulation

LOcatOU

1. WASHROOM4S SHOULD BE CONVENIEIT TO THE USERS.

Both men's and women's latrines should be near the administrative area.
There should be one latrine on each floor of the classroom area. Groups
of latrines should be spaced at intervals, not to exceed 500 feet (see
DG 1110-3-106, paras 2-4c and 4-12b).

cla. spaces/

*stud. lounges instr. shops

snack/vend. lab. - class

jan. closets sel f-paced

seminar

instr. prep.

instr. rehearsal

counseling

remedIal instr.

tech. library

study areas

admin. office

conf. rooms 9

Figure 79. Spaces near latrines.
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LATRINES/DRINKING FOUNTAINS
Guidelines for Shared Spaces

2. FIXTURES SHOULD BE ARRANGED TO MINIMIZE TRAFFIC CONGESTION.

The usual arrangement of latrine fixtures is lavatories nearest the
door, followed by urinals, water closets, and dressing rooms. Where
space is at a premium, these fixtures are typically placed along a nar-
row corridor, with urinals nearest the door to allow a wider aisle.

4d*.

I~bII

SOAP TOWEL & AMRROR TOILET SEAT UIANAL
DISPENSER SANIMrf NAM COVER

DISPENSER SPSISP

Figure 80. Convenient placement of basin3 , towel dispensers,

mirrors, and fixtures.
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LATRINES/DRINKING FOUNTAINS
Guidelines for Shared Spaces

OP0810g4 and Acces

THERE SHOULD BE SUFFICIENT CLEM~ANCE BETWEEN THE WALL AND THE FIXTURES. AND
BETWEEN LAVATORIES AND TOILETS.

II B B

A,7

CIRCLAION1 CIRCLATON

WATER CLOSET LAVAORY URINAL

____A B'C2

FIXTURE MINIMUM LIBERAL MINIMUM LIBERAL MINIMUM UBERAL

IMIER CLOSET 12"1 18"1 15"1 221# 18"1 36"
LAVAORY 2"1 611 14" 22" 18" 30"
URINAL 15"1 t____ 12" ______ 24"

2 DSTANCK PRO FIXTURE CENTERLINE TO WLL OR PARTITION
I ISSTUCTED AMEA IOQUIP1ED1 FOR FIXTURE UBE

Figure 81. Clearances for common latrine features.
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LATRINES/DRINKING FOUNTAINS
Guidelines for Shared Spaces

Utilities and Wastes

LATRINES MUST HAVE ENOUGH SEWER CAPACITY TO SUPPORT INCREASED USE DURING
HOURLY BREAKS. CAREFUL CONSIDERATION SHOULD BE GIVEN TO LATRINE FIXTURE
ARRANGEMENT AND ITS EFFECT ON THE PLUMBING AND PIPE RUNS.

Fixtures should be arranged in batteries. Stall urinals need a trap
beneath the floor level. If the floor-slab thickness will not accommo-
date the indicated average dimension of the trap, urinals may be placed
on a platform 4 inches high by about 2 feet wide, and their surface
pitched to the fixtures.

Environmental Conditions

ughtitg

LIGHTING SHOULD BE APPROPRIATE FOR WASHROCUS.

In general, 20 to 30 foot-candles will adequately light a latrine.
Lights should directly illuminate lockers, lavatories, and showers.

Window'

LATRINES MUST BE WELL VENTILATED (TO CONTROL ODOR).

2.0 to 2.5 cubic feet per minute of exhaust ventilation without recircu-
lation is recommended per square foot of floor area. A minimum of 1.5 -a

cubic feet per minute per square foot should be provided.

Appearance/Finishes/Image

ALL SURFACES SHOULD BE DURABLE.

Latrine walls, floors, and ceilings must resist water and water-borne
dirt penetration. Floors should be strong enough to support heavy
traffic, and soap, water, acid, and alkali contamination. Fixtures
should be du le enough to withstand heavy use and cleaning. Latrine
ceilings can b acoustically treated. Items that should be included or
considered for;71atrine use are suitable floor drains in toilet and
locker rooms, and hose bibs in toilet and locker rooms.
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LATRINES/DRINKING FOUNTAINS i
Guidelines for Shared Spaces

4- 1

SPACE TYPEIA
Latrin ,, color scheme

I. • .- .. - .

-.-

geneil decor recommendations
The primary decor concern in latrines is surface cleanability,
durability, and imperviousness to water.

- Item recommended characteristics %

Wall Ceramic tile in recommended colors must be applied to
-, at least the lower five feet of all latrine walls. Gloss

paint in recomuma'ed colors may be used from top of tile
to ceiling.

Floor Use ceramic til1 in rc mnd cnlnr,
i alls Partition walls should be of a non-rust metal, =

Figure 82. Decor guidelines for latrines.
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LATRINES/DRINKING FOUNTAINS
Guidelines for Shared Spaces J
Furniture

1. LAVATORY FIXTURES SHOULD BE SELECTED FOR APPEARANCE, DURABILITY. AND EASE

OF CLEANING.

Lavatories may be leg, counterset, or wall-hung. Wall-hung types are

easiest to clean, but must be supported on suitable chair carriers to

avoid unsightly cracks between wall and fixture. Lavatories should be

white or a light color.

2. WATER CLOSETS SHOULD BE SELECTED FOR APPEARANCE, DURABILITY. AND EASE OF

CLEANING.

Water closets are either wall-hung or floor (pedestal) types. Floor-

type water closets are difficult to clean and are recommended only for

latrines whose use will be restricted. Wall-hung water closets are gen-

erally recommended for normal-use latrines. Water closet seats should
be unbreakable and have open fronts and an impervious surface. Color

recommendations are the same as for lavatories. Self-metering flush
values are recommended for all types.

3. URINALS SHOULD BE SELECTED FOR APPEARANCE. DURABILITY, AND EASE OF CLEAN-

ING.

Three kinds of urinals can be used: stall, wall-hung, or pedestal

types. Wall-hung urinals are recommended. Partitions or fins are usu-

ally installed between pedestal or wall-hung urinals, rarely between

stall urinals. Many wall-hung urinals, however, have integral shields

which serve as partitions. Center-to-center spacing ordinarily varies

from 2 feet to 2 feet, 4 inches. If the space between stall urinals is

too small for easy cleaning, pockets should be filled flush with imper-

vious surface materials. Urinals are usually white or light colored.

4. PARTITION SYSTEMS SHOULD BE SELECTED FOR APPEARANCE. DURABILITY,. AND EASE

OF CLEANING.

To permit air circulation, partitions should stop about 1 foot above the

floor. Various kinds of metal partitions are available, including

post-and-panel assemblies (with or without overhead bracing) and flush

panels with integral posts (floor-supported or ceiling-hung). Floor-

mounted partition systems are usually more durable than other types,

while ceiling-hung types make floor cleaning easy. Partition colors

should fit with overall room decor. Subdued and neutral colors are

recommended. Partitions should resist corrosion. Compartment dimen-

sions depend on whether doors swing inward or outward. Hardware should

be simple to operate.
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LATRINES/DRINKING FOUNTAINS
Guidelines for Shared Spaces

,9..,

CEILING -"

- - - FLOOR

FLOOR SUPPORTED CEILING-HUNG

Figure 83. Partition types.

5. ACCESSORIES FOR LATRINES SHOULD BE CONVENIENT TO USE. DURABLE. ATTRAC-
TIVE. AND EASY TO CLEAN AND SERVICE.

Finishes on accessories should be made of noncorrosive materials.
Double-roll, 15,000-sheet toilet tissue dispensers are recommended. One
towel dispenser should serve no more than three lavatories. Automatic
hand driers should serve no more than two lavatories. One soap
dispenser should be provided for every two lavatories. Dispensers for
waterless or other special hand cleaners should be provided in latrines
near laboratories and shops. Each lavatory should have a mirror above
it. Each lavatory serving locker and shower room should have a shelf.
Waste containers for paper towels should have an 8- to 10-gallon capa-
city per towel dispenser. Waste containers should meet OSHA regulations
and be easy to remove and empty. Each women's water closet should have
a feminine napkin dispenser; these dispensers should include disposal
bags. When a women's latrine includes a lounge, an ashtray should be
provided with each couch.
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JANITOR CLOSETS
Guidelines for Shared Spaces

Use/Activities

These spaces are used to store janitorial supplies and equipment, to
obtain water (for mopping), and to dump waste water. They may also be
holding areas for solid waste. In office areas, janitor closets are
often used to fill coffee urns or to dump coffee grounds. Management of
janitorial services will vary locally; in some cases, such services will
be contracted. School personnel will also use these areas for routine
or emergency cleanup activities.

Occupants
The number of janitorial and/or school personnel that will use the jani-

tor closets depends on the size of the school and how janitorial ser-
vices are managed..

Equipment/Suppls
The amount and type of equipment and supplies to be stored in janitor
closets will vary. In some cases, not only mops and brooms must be
stored, but buffers and floor cleaning machines. Security for expensive
equipment or for contractor-furnished equipment may be necessary. Fur-
niture for a supervisor work station (desk and file) may be necessary.

',I

-a

IS BLANK "
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JANITOR CLOSETS
Guidelines for Shared Spaces

Space (Size, Shape)

THERE SHOULD BE ENOUGH JANITOR CLOSETS TO INSURE GOOD BUILDING SANITATION.

Each janitor closet should be 48 square feet. The ceiling should be at

least 8 feet high and the room dimensions should be at least 6 by 8
feet. There must be a closet on every floor. For a floor between 9,000
and 15,000 square feet, one closet is adequate. In larger buildings, it

may be necessary to have two closets per floor. Each janitor closet
should be centrally located within the area it serves.

instr. prep.

latrnes cloes 3admin. office

Figure 84. Spaces near janitor closets.
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JANITOR CLOSETS I
Guidelines for Shared Spaces

AcesW/Ccuation
9 -

JANITOR CLOSETS SHOULD BE EASY TO ENTER BUT SCREENED FROM GENERAL VIEW.

The door to the janitor closet should be self-closing and have a foot-

operated door stop. The door should not have a window and should be
labeled "JANITOR" on the outside.

Utitls and Waste

Each janitor closet should have a floor service sink (with hot and cold

water) and a 3-foot length of hose (for filling buckets).

Environmental Conditions

Each janitor closet should have at least a 50 foot-candle lighting
level.

ThemuI

VENTILATION SHOULD BE PROVIDED TO PREVENT MILDEW AND ODORS.

There must be at least 0.015 cubic foot per minute of ventilation air
per square foot of floor area.
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JANITOR CLOSETS
Guidelines for Shared Spaces

Appearance/Fnishes/Image

FLOORS AND WALLS SHOULD HAVE AN UNMARRABLE FINISH.

Floors and walls should be salt-glazed brick, ceramic tile, or similar,
easily cleaned materials.

Storage

TfIERE SHOULD BE ENOUGH CLEANING CHEMICAL AND EQUIPHENT STORAGE.

Each closet should have at least 12 square feet of shelving and a rack
for mops and brooms.

Fwniture

THE JANITOR CLOSET SHOULD HAVE A CORK BULLETIN BOARD FOR USER OR EPLOYEE
NOTICES.

Cork boards should be 18 x 24 inches, hung at a convenient height, and
on a wall that is away from stacked equipment or boxes.

C.,

6"2
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-. - STOREROOMS
Guidelines for Shared. p-ces

Use/Activities

This type of space is used exclusively for storage.

OccUpaMts
Typically, storerooms do not have occupants. In a few cases, large
storerooms may have someone located near the entrance to control and
distribute contents. Storerooms may belong to one organization or may
be shared by several.

The contents of storerooms may include office and general supplies,
audiovisual equipment, mockups, or other training aids. Storerooms may

be partitioned for use by several organizations.

Spae (Seao) ...._

Actual storeroom area will vary with the various needs and uses of the
school.

-4S

Storerooms which house large equipment should be located on an outside
wall of the building so they can be accessed from the outside. Infre-
quently used storerooms should be located in an out-of-the-way area.

MOVEME-T OF MATERIALS AND KOUIIMNT SHOULD OCCUR WITH EASE.

Storerooms should have an overhead (garage-type) door if movement of
large equipment and materials is expected. Double doors (i.e., two 3-

foot doors) should be provided to allow access from a corridor.

2-6
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STOREROOMS
Guidelines for Shared Spaces

SURFACES SHOULD BE DURABLE AND EASY TO MAINTAIN.

Concrete block walls and concrete floors should be used.

STORAGE ROCMS SOULD BE PLANNED AND EOUIPED TO KEEP CONTE=T ORDERLY.

(g) Enough shelving. cabinet., and racks should be provided and sized

to accomodate the items to be stored.

Speola Featme

SOME STOREROOM4S SHOULD BE SECURE AT ALL TIMES.

A guard and/or an alarmi system can be used to provide storeroom
security. Keyed locks auat be installed*
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7.

lrauer, Roger L.
DaveolopEnt of a facility iANAgm0nt and lmprovammc anual for Army

Service Schools I by Boger L. Brauer, Cynthia 1cIeilly. Kim Groebeck. -Champaign, IL ; Construction Engineeringl Reerch Laboratory ; available",

from NTIS, 1983.
268 p. (Technical report I Construction Engineering Research Labora-

tory ;P-144)

1. Military education - buildings. 2. Architectural design. 1.
cNeilly, Cynthia. 1I. Groesback, Im. 111. Title. IV. Series

Technical report (Construction Elgineering iesearch Laboratory) ; P-14 .
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