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Infroduction

In September 1978, the Naval Civil Engineering Laboratory in
Port Hueneme, CA, contracted with Space for Social Systems
(SPACE4) of Alexandria, VA, to design an experimental program to
evaluate the effectiveness and practicality of design concepts
aimed at reducing vandalism-type damage to sleeping room doors
and hallway ceilings of Navy Bachelor Enlisted Quarters (BEQs).

The Demonstration Program was the outgrowth of a study by BOSTI
(The Buffalo Organization for Social and Technological Innova-
tion). BOSTI issued its four-volume report on "Reducing Vanda-
Tism in Naval Bachelor Enlisted Quarters" in April 1978. The
BOSTI study developed from observation by Navy personnel that
the Navy had a continuing and seemingly expensive problem with
property damage in its BEQs. However, although the Navy was
aware of the problem, it did not have any hard information
quantifying these incidents, their causes or their costs.
Thus, the object of the BOSTI research was to describe the scope
and costs of vandalism in Naval BEQs, to identify environmental
and other factors causing or preventing vandalism, to describe
environmental and other changes which could reduce vandalism
a:d to describe a program to test and evaluate these proposed
changes.

BOSTI drew its data from questionnaires comg]eted bl 105 com-
manding officers, 262 BEQ managers and 34 public works officers.
This data base represented 83 percent of all stateside berthing
in Naval BEQs and 1is thus considered highly representative.

In addition to analyzing the nature, extent and costs of vanda-
lism in BEQs, BOSTI analyzed the data to determine the most
damaged and most costly building elements and found that almost
60 percent of the damage (by cost) occurred in two BEQ spaces:
Sleeping rooms (38 percent) and hallways (20 percent). Further,
the BOSTI study found that the estimated 1976 cost and percent-
age of total cost of vandalism (in terms of material, labor and
overhead only) was: Doors in sleeping rooms, $1.5 million,
21 percent; and space enclosures in hallways, $1 million, 14
percent. As the Statement of Work for this follow-on project
notes, "The repair of damage resulting from vandalism of Navy-
owned multiple-occupant BEQ quarters and their furnishings
results in large expenditures of the Navy's BEQ operation and
maintenarce budget in a non-productive manner."
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In hopes of curbing these "non-productive" expenditures, the
Civil Engineering Laboratory determined that a Demonstration
Program should deal with the building elements the BOSTI study
found to be the most expensive to repair/replace. The contract
with SPACE4 thus was limited to identifying and constructing
tests for design concepts involved only in sleeping room doors
(hardware, door and frame) and hallway ceilings (suspended
ceilings).

The study of each BEQ facility selected for this experimental ;
design involved development of a rehabilitation plan (demon- -
stration program) designed to permit a statistical evaluation
of the degree of change in the cost of vandalism-type damage

between the retrofitted areas and unrehabilitated areas of the
same facility.  As prescribed in the Statement of Work, to

avoid destroying the validity of the experiment, the develop-
ment of the rehabilitation plans gave full consideration to

minimizing the psychological impact the experiment might |
have on residents occupying rehabilitated space and others b
occupying unrehabilitated space. 4

As also suggested in the Statement of Work, the study included:

0 Identification and selection of candidate BEQs for the
Demonstration Program

0 Scheduling and interviewing of base commanders at
those sites where candidate BEQs are located to de-
termine the willingness of the command to cooperate
in and share the costs of the Demonstration Program

0 Design of a data collection and analytical program
to quantify statistically the vandalism incident
rate, repair costs and other pertinent factors ,
prior to, during and after the Demonstration Pro- 4
gram evaluation period

(] A plan for implementating and scheduling the |
Demonstration Program

0 Analysis of the cost of labor and materials for
implementing the BEQ retrofitting at each of the

selected demonstration sites
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Demonstration Program Background

SPACE4 began its work on this contract by reviewing all volumes
of the BOSTI study and report, 1nclud1n? the Summary and volumes
on a "Demonstration Program & Design Guidelines" and on "Project
Methods and Results." The contractor also considered the issue
of “"theft," which was part of the BOSTI study, to determine if
there were sufficient correlation to use it as a modifying
factor in testing design concepts.

Once this initial review of the preceding project was completed,
the contractor developed criteria for the selection of the bases
to be recommended to the Naval Civil Engineering Laboratory for
gossible inclusion in the Demonstration Program, These criteria
ncluded:

o the availability of "as-built" drawings of candidate BEQs

o that the base should be "typical," that is, with no extreme
fluctuations in the number of BEQ residents, no major
changes anticipated in BEQ staff or policy and no major
renovation planned during the Demonstration Program

o that buildings altered under the Demonstration Program
and buildings not so altered be of the same general age
and design, if possible

o that some base funding be available for the renovations
associated with the Demonstration Program

o that the commanding officer of the base be cooperative

and receptive to undertaking the changes in BEQs wunder
his command

The Naval Civil Engineering Laboratory provided an initial list
of likely bases at which to institute the Demonstration Program;
that 1ist consisted of two bases at Norfolk, VA; four at San
Ciego, CA; and bases at Whidbey Island, WA; Moffett Field, CA;
Pearl Harbor, HI; Philadelphia, PA; and Kingsville, TX. Those
bases, selected before the contract was let, were chosen because
they had the Welton Beckett-type BEQ, which at that time was
envisioned as a standard BEQ design for the Navy in the future.
However, after NAVFAC (Naval Facilities) personnel reported
that the Navy's planned construction design for the future did

NP
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not include continued use of the Welton-Beckett design, the
Civil Engineering Laboratory approved a request for the con-
tractor to choose from among "all high vandalism bases" for
possible sites for the Demonstration Program.

The contractor then tapped the large data base which BOSTI had
compiled for its earlier reports on vandalism in Naval BEQs,
carefully examining the questionnaire summary sheets pertaining
to the 98 bases for which there was information in order to

determine which bases had the highest incidence of vandalism
to sleeping room doors and hallway ceilings, and the costs

associated with those incidents. Analysis of this information,
and the data provided by commanding officers and BEQ managers
who filled out the BOSTI questionnaires, yielded a 1list of
eleven Navy bases with a high incidence of door damage and
five bases with a high incidence of ceiling damage. Three
bases appeared on both lists.

Elimination of those bases which seemed to have too small a
population to be appropriate for a Demonstration Program finally
yielded a 1list of 12 bases with apparently good prospects for
inclusion in the Demonstration Program (including three which
were on both the door and ceiling lists) and a 13th base,
Cecil Field in Florida, which had switched toc a "keyless"
lock and thus might provide some insight into at least one

viable solution to door vandalism.
Those 12 bases, in addition to Cecil Field, were:
Naval Station, Norfolk, VA

Service School Command, Naval Training Center,
San Diego, CA

Naval Air Station, Lakehurst, NJ

Naval Air Station, Lemoore, CA

Naval Amphibious Base, Coronado, CA

Naval Air Station, North Island, San Diego, CA
Naval Station, Miramar, San Diego, CA

Naval Training Center, Orlando, FL

Naval Air Station, Kingsville, TX

Naval Air Station, Key West, FL

Naval Air Station, Meridian, MS

Naval Air Station, Patuxent River, MD

0
0
c
0
0
0
0
0
0
0
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Letters were sent to the commanding officers of each of the

13 bases, posing a set of seven preliminary questions for which
answers would be sought during several days of telephone inter-
views with those commanders, or their designated representatives.
The questions, which would then provide a basis on which to
select some Navy bases for site visits, were:

k. Do you anticipate any major renovation to BEQs
within the next two years?

2. Do you anticipate any major changes in BEQ
management policy in the next two years?

3. Do you anticipate any unusual changes in the BEQ
staff over the next two years?

4. What is the extent of fluctuation in number of BEQ
residents at your base? What is the turnover of
BEQ residents? In your opinion, is the extent of
the turnover or fluctuation in the number extreme or
unusual? Would you expect present rates of fluc-
tuation to continue?

5. Are there any renovation funds in your budget or is

your base slated for any MILCON (military construc-
tion) funds within the next two years?

6. What physical changes would you like to see made
in BEQs under your command to reduce vandalism
specifically to doors and ceilings?

7 Who in your command should we talk to for the
following specific information:

a. Verification of incidents of vandalism to BEQ
sleeping room doors and hallway ceilings?

b. Any action taken to reduce these incidents

since your command participated in a 1976 study
(by BOSTI) for which this is the follow-up?

¢, How sleeping room doors and hallway ceilings
in your BEQs are constructed?

The telephone interviews were made over a period of seven con-
secutive work days and involved at least two individuals at
each base, although in some instances, as many as three or four
base personnel were interviewed in order to complete the
information sought on the initial questionnaire.
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After the initial interview, which was usually with an adminis-
trative, public works or BEQ officer, if not the commanding
officer himself, the contractor spoke with individuals, identi-
fied by the first contact, who were able to provide greater
detail about the present extent of vandalism problems in the
BEQs. Usually, these were BEQ managers or officers.

On the basis of this information, eight Navy bases on the East,
West and Guif Coasts were selected for site visits during the
first two weeks of January 1979. In alphabetical order by
location, these are:

o Naval Air Station, Kingsville, TX

Naval Air Station, Lakehurst, NJ

Naval Station, Miramar, San Diego, CA

Naval Station, Norfolk, VA

Naval Air Station, North Island, San Diego, CA
Naval Training Center, Orlando, FL

Naval Air Station, Patuxent River, MD

Service School Command, San Diego, CA

©O O 0 0o © o o

A ninth base, the Naval Air Station at Lemoore, CA, was aiso
considered a likely candidate for a site visit and was a "back
up" for a visit in the event that one or more of the other bases
proved for some reason to be unsuitable for the experimental
program. This ninth base was kept in reserve to provide some
flexibility in the selection of BEQs for the Demonstration
Program, but it was unnecessary to visit the Nava! Air Station
at Lemoore, CA, because the first eight bases provided enough
suitable candidates.

THE SITE VISITS
Site Visit #1

This Naval installation has one "problem" BEQ, which has a
totally-student population from a tenant command at the base.
According to the host command, that BEQ had "the highest amount
of vandalism on the base."

The BEQ has a maximum capacity of 500, an average capacity of
300. The students, who number between 4,000 and 5,000 per

year, stay an average of seven weeks in the BEQ.
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The most visible damage here may be less a function of vandalism
than of poor design. There are entire hallways in the building
which have virtually no ceiling tiles. This is not a recent
phenomenon. The command says much of the damage has existed
for the six-year life of the building.

The reason for these virtually "nude" sections of hall is that
the hallways are five feet wide and a two-foot-by-five-foot-wide
acoustical ceiling tile is suspended across the entire width.
The mere weight of the tile, even without any interference from
resident sailors, often causes it to fall to the floor and
break. In addition, the ceiling is designed so that the acous-
tical tiles--when in place--provide part of the air-conditioning
system. The return air moves through that space and when tiles
are missing, the flow of air is incorrectly channeled. And
since there are also pipes above the tiles, there is condensa-
tion, which makes the tiles damp and heavy and also causes them
to buckle and fall.

The initial poor design stems from the use of an odd-sized tile--
with a five-foot width--which is expensive to replace and has
too wide a span to be well supported. However, in some hallways,
fluorescent lights had been installed in the center of the hall
parallel to the walls; the foot-wide light fixtures left a
two-foot section on either side, and that can be filled with
common two-by-two-foot tiles, which are more readily available.

Doors were less a problem at this BEQ. Although the doors are
hollow metal and seem to withstand damage rather well, the
locks, which are keyed through the knob (there is no deadbolt),
wear out and parts are not kept in supply for easy repair.

Site Visit #2

Poor design again seemed to be more culpable than vandalism
with regard to problems with sleeping room doors at this base.

The major problems were in five new buildiangs--three decks each
with 22 sailors per deck--where the doors have been changed
to solid-core with a deadbolt lock. Because the doors are so
thin, only 1-1/4 inches, installing the deadbolt causes the
door to split above and below the deadbolt.

Although the command personnel who escorted the site visit
team said there is a problem of damage to ceiling tiles, which
are mineral fiber acoustical tiles, not much damage was
visible, apparently because repairs are made promptly.
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Site Visit #3

Vandalism-type problems were largely confined to two large BEQs
here: BEQ A, which has a population of about 400 students and
400 permanent personnel; and BEQ B, which has a capacity of
600 and is occupied by permanent personnel.

Both acr:ctical-tile ceilings in the hallways and sleeping room
doors and door hardware evidenced damage in both buildings.
However, in BEQ A, the greatest damage seemed to be the mineral
fiber acoustical ceiling tiles, which had holes and burns. Door
damage included holes punched in the solid-core wood doors. A
few doors which had been damaged near the locks had been repaired
and strengthened by the addition of metal plates around the knobs.

In BEQ B, the major damage seemed to be doors. On one deck,
among about a dozen rooms clustered together, there were three
rooms which had missing doors or damaged locks. In one instance,
the occupant had installed a padlock to provide some security,
but another door had neither a lock nor a knob and the room
was simply open to anyone.

In both these buildings, the locks are keyed through the knob,
and there are no deadbolts.

Site Visit #4

This base has three distinct types of buildings in two separate
locations. The two newest sets of buildings house students
and the oldest buildings house permanent command personnel.
Doors and door hardware are damaged in all three types of
buildings and are a continuing repair and maintenance problem.

Door hardware in one type of student BEQ here apparently takes
a beating just from prolonged, general use. The knobs loosen
from repeated l1ifting in an attempt to make the deadbolt line
up with the slot in the frame. This reportedly occurs because
"hinges are always pulling out," thus causing the doors to get
out of line, but it probably also happens because settling of
the building causes cracks at the joints and interface of
materials, e.g. the metal door frames and the gypsum wallboard.

(This 1is less a problem where the walls are of a sturdier
material, such as concrete masonry units.)

Instead of the deadbolts used in the previous building described,
the second type of building has a heavy-duty knob and latchset
with a key lock in the knob and a push-button to lock the door
from the inside.
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The doors in both types of student BEQs are gypsum-filled
solid-core wood.

In the third increment of buildings, the sleeping rooms have
hollow-core doors, surface-mounted deadbolts and wooden frames.
These doors also have vent grilles at the bottoms; in the
several buildings visited, there were almost no doors without
dents or bent metal pieces in the vent grilles. Other doors
had been reinforced around the knob by the addition of a metal
plate bolted to the exterior of the door.

Site Visit #5

Two buildings were identified by the command as having the most
vandalism-type damage, and this was borne out by touring the
buildings.

On the second deck of one building, which had a Tong hallway

with sleeping rooms on either side, there were holes poked in
some doors, door vent grilles were dented and holes had been

punched in hallway ceiling tiles. These doors are hollow-core,
but once damage has been inflicted, the door is toughened by

the addition of a 3/8" piece of p]gwood on the exterior of the
door. The door frames are metal, but the latchset is a light-
weight residential type keyed through the knob. Almost every
door on this second deck had a plywood reinforcement.

The second building identified as a damage-prone BEQ had no

hallway ceiling problems because the piping runs in a bulkhead
inside the individual sleeping rooms and the ceilings thus did i
not have to be lowered with acoustical tile. The ceilings here ]
were gypsum wallboard which was too high to sustain much damage.

But the doors, hollow-core with a 1ight-weight, residential-type |
lock keyed through the knob, had in many instances been repaired 1
with the same plywood face. One door on the first deck had
cracked on the interior side and been reinforced with a metal
R]ate around the knob on the inside, and plywood on the outside.

nother door on that deck had a hole in the wood surface. All
doors had vent grilles at the bottom.

A third building visited had not been singled out as a heavily-
vandalized BEQ but there were hallway ceiling tiles with holes, =
and doors, hollow-core with a heavy-duty knob keyed through that |
knob, showed signs of damage. Some doors had been reinforced |
with plywood faces, others were splitting above and below the |
latch and a third had apparently been "jimmied" and had pry
marks on the edge near the latchset.
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Site Visit #6

Two identical, adjacent buildings housing students are the most
vandalized at this Navy base.

In these two buildings, the sleeping room doors open off either
side of a long hall. The doors are solid-core wood (with a
gypsum fill) with vent grilles at the bottom; they have a
residential latchset and are keyed through the knob. The walls
are concrete masonry unit, the door frames are hollow metal and
the ceilings are concrete.

Among the visible damage on the third deck of one building
were "jimmy" marks around the latchset and dents in the vent
grilles. On one door where the 1lock had previously been
damaged, repair crews had replaced a triangular section of door
around the knob. Other doors had metal plates around the knob
on the exterior of the door to reinforce the latchset. On
another door, the striker plate had been strengthened by the
addition of a second striker plate; this held the door closed
better.

The escort took the site visit team to another type of building
used by students. Sleeping rooms open off one side of a long
haliway in these buildings, and lounge and head facilities are
in the building core. Deadbolt locks had been installed on
many of the doors and were scheduled for installation on all
doors. When this change, from residential-type latchset to
deadbolt is made, a metal plate is put on the face of the door
around the lock and a pull is added to the exterior of the door.
These doors with pulls are only latched when the deadbolt is
locked; no key is needed to lock the door from the inside.

The doors in this type of building are solid-core with a gypsum
fi1l. One problem with these doors is that when the door is
cut for the latchset, there is only a quarter-inch of wood into
which to screw the latchset; consequently, the door splits
above and below the latch.

Site Visit #7

Although this base has apparently diminished the number of inci-
dents of door and ceiling vandalism through administrative
actions, there were two buildings with frequent turnovers which
evidenced some damage.

e — ———— A~ e o g _
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In one of those buildings, one door from which the vent grille
had been knocked out had a large hole, obviously made by force,
in the plywood which had replaced the vent.

The doors in these -two buildings are solid-core with a vent
gri]\e at the bottom; the lock is a residential type keyed
hrough the knob. Several doors had metal plates on the inte-

rior and exterior wrapping around the knob and latch (a channel).
None of the buildings at this base has suspended ceilings.

A11 ceilings were concrete with sprayed-on acoustical treatment,
or the buildings had exterior walkways.

Site Visit #8

According to a public works officer here, the major reason for
door damage in the BEQs is to the vent grilles in the doors
of some buildings.

In one building visited, the doors were hollow-core with a
residential-type lock keyed through the knob and had both vent

grilles and kick plates. Some doors also had a metal plate
around the knob and latchset, which the building manager said
was done after the lock had been damaged and replaced.

In another building, several doors shown had a metal plate
wrapped around the knob and latchset on both sides of the door
because the wood had split after someone forced the door open.

In a third building, the doors were solid-core wood, the frames
were metal and the locks were a residential type keyed through
the knob. The doors did not have vent grilles. Some doors had
a metal piece attached to the frame near the striker plate to
prevent anyone's using a credit card to violate the lock. Some
also had metal plates around the knob.

After the eight bases were visited, the bases were ranked as to
population size, the severity of vandalism-type damage to sleeping
room doors and/or hallway ceilings in their BEQs, the availability
of base funds for retrofitting some buildings as part of the
Demonstration Program and the interest of the command in partici-
pating in such an experimental program.

The Civil Engineering Laboratory reviewed this ranking and
designated two bases--the Naval Station at Norfolk, VA, and
the Service School Command at San Diego, CA--for participation
in the Demonstration Program.
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PERFORMANCE CRITERIA FOR CEILINGS/DOORS

During the preparation for the site visits, during the visits
themselves and while the Civil Engineering Laboratory was con-
sidering the recommendations for two bases to participate in
this experimental program, the contractor and a subcontractor
were developing data collection and analysis materials, defining
performance criteria for the design elements to be tested
(ceilings and doors/door hardware) and identifying manufacturers

1 of products which would meet these performance criteria at a

£ reasonable cost.

3 These performance criteria were described as follows:

3 The ceilings presently in place at the test site are
suspended ceilings with 2x4 mineral fiber acoustical tiles.
; These tiles are easily damaged by holes being punched in

5 them, by burning with butane lighters, by pieces' being |
{ broken out of them and by moisture. {

{ At the test site, the suspended ceiling system does not i |
serve as a return air plenum; therefore, it does not
require an impervious surface for the proper functioning
of the mechanical system.

Two identifiably-different products which are resistant
to the types of damage described above and which still

| meet normal fire-safety codes, e.g. NFPA 101, should be
i identified. Some possible products meeting these require-
ments are:

o metal-face tile--a perforated aluminum face on
a mineral board backing.

, o wood-fiber tile--long wood fibers bonded with
1 cement and then subjected to compression and heat.

The most severe damage to doors stems from their being
kicked, but the damage is almost totally unrelated to
theft. Instead, it is largely the result of sailors'
losing or misplacing their keys and resorting to force
to get into their own rooms. The impact of kicking causes
the face of the door to splinter and pull away and causes
the lock mechanism to come loose from the gypsum core.
The door/lock interface seems to be the weakest point.

e Ve el




o At the test site, the locksets are apparently quite

"cheap"--a residential latchset keyed through the knob--
" and are thus quite vulnerable to force.
L W
Door products resistant to damage should be identified for
each of the following four elements:
by o Gypsum-core door with solid wood at least one and
I . one-quarter inches thick around the perimeter ;
- (edges) of the door and solid around the handle
2 P and lockset area of the door.
i
f o Exterior door reinforcement. An example is using
~ - an applied steel channel around the handle and

lockset.

o A deadbolt lock whose cylinder core can withstand
five blows of 74-foot pounds force, as suggested
for class III Security by the National Institute
of Law Enforcement and Criminal Justice (NILECJ)
L § S standards for physical security of door assemblies
| and components. Applying the same standards, the
§ bolt should withstand two blows of 118-foot pounds .
force. -

0 A lockset which would not require a key to operate,
: eliminating the problem of the lost/misplaced key.
ot An example of this is a cipher lock.

F The Civil Engineering Laboratory recommended possible products
o for sleeping room doors which might be tested as part of the ;
Demonstration Program:

o0 A steel door system: 1) l4-gauge standard industrial
hollow metal door with steel door jamb and without
louvered ventilator; 2) passage latchset without

§ keyed lock in knob (to hold door closed); 3) door

g lockset--tubular type, single cylinder, removable
core, dead bolt with thumb turn for opening door
from inside the room.

o Wood door system: 1) solid core (stave type) wood door
p without louvered ventilator; 2) passage latchset-- !
] same as for metal door; 3) door lockset--same as for
i metal door except the door is reinforced with metal
| channel around the lock; 4) high-security deadbolt
lock strike set in a wooden door jamb.




For each product identified as conforming to the performance
criteria, the subcontractor was asked to provide the following
information:

o the availability of the product

o unit cost (materials and installation)

o any gross or bulk cost to the U.S. government
o detailed specifications
o idnstallation instructions

o any difference in prices on the East and West Coasts,
including shipping and delivery charges.

A major consideration in designating the products to be tested
was, of course, cost-effectiveness. Not only would the commands
be unable to participate if the cost were too high but even if
the products tested out as highly resistant to damage, the expense
of retrofitting all BEQs could be prohibitive.

Since the Demonstration Program involved only existing construc-
tion and thus was limited to retrofit and rehabilitation, the
products had to be compatible with the existing buildings.

The contractor reviewed several possible "responses" to the
performance criteria for their potential cost effectiveness
and their potential for resisting or deterring damage. This
involved two basic approaches to design concepts for building
elements: target hardening and behavior modification.

Target hardening is just as the name suggests: it involves the
use of a harder or tougher material which might better withstand
certain types of damage known to occur. Thus, the design for
ceilings includes a type of ceiling tile which is expected to
be more resistant to damage from punching with objects or
hands/fists, and the design for doors includes a door rein-
forcement to make the door more resistant--less vulnerable--
to kicking, which appears to be the most prevalent source of
damage to doors/door hardware.

Behavior modification uses a design concept which encourages
the potential vandal to alter his behavior in a situation.
For ceiling tiles, this behavior-modification approach is to
paint bands of bright color on the existing type of ceiling
tile to beautify the environment and make it more pleasant; it
is hypothesized that such beautification of the ceiling will
serve as a deterrent to acts of vandalism. A behavior-modifi-
cation design for door hardware is the use of a "keyless" or
cipher 1lock which eliminates the expensive and seemingly-
endless problem of the lost key. The behavior of the room's

~
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occupant is changed by elimination of his need to "break" into
his own raoom because he cannot find his key; it thus alters
the way he approaches access to his sleeping room.

Because of the number of ceiling tiles available for the Demon-
stration Program, it was possible to select two designs to
test: both a harder material and a more atfractive tile.
But since the cost of replacing enough locksets to permit
testing of two design concepts would be prohibitive, only
one type of lock--the "keyless" or cipher deadbolt lock--is
being tested in the Demonstration Program.

Among the ceiling tiles considered were a metal-faced tile,
but even a manufacturer discouraged the use of a metal-faced
tile because it dents and becomes as unsightly and damaged as
the existing type of mineral fiber acoustical tile--and is
considerably more expensive to replace. The choice was a
mineral fiber acoustical tile with a "tough" face specifically
designed for use in so-called "high-activity areas." This
is hypothesized to be more resistant to damage than is the
existing type of mineral fiber acoustical tile. The decision
to paint some of the existing ceiling tiles in bands of bright
color, as previously discussed, is part of an attempt to test
behavior modification through use of a more-attractive tile
which is no harder or more damage resistant than what is
presently in use.

The decision to systematically test the effectiveness of the
cipher lock in reducing vandalism to doors and door hardware was
based on several premises:

(0 The one Navy base known to have installed such ' xs
in all its BEQs reports unofficially that the 1. «s
are virtually maintenance free, that it is very easy
to change the combination when occupants of a room
change, that the incidents of door vandalism, pre-
viously high, have dropped to almost "zero" and
that the locks have more than paid for themselves.

(0Of course, there 1is no systematic documentation
of any of these statements, but the command thinks
it made a wise decision.)

o At all bases where the contractor talked with com-
mand and BEQ personnel, the astronomical problems
of replacing lost keys were cited. These problems
include the cost, the frequency, the time it takes
to have new keys made (at even some fairly-large
bases there is only one locksmith) and the difficulty
in rekeying locks when occupants of rooms change. A
security problem is also created by the fact that
occupants fail to turn in their keys when they move
or they pretend to have lost keys so they can pass
them on to friends.
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0 Keyed locks are seen in some quarters as headed
toward obsolescence, in which case it would be far-
sighted of the Navy to have documented evidence of
the effectiveness of cipher locks in reducing in-
cidents and cost of door and door-hardware vandalism.

] The use of the cipher lock involves the possibility
that behavior can be modified so that it is not
necessary for the Navy to look toward a future of
ever tougher and harder materials until one day the
BEQ is a virtual prison--an unacceptable alternative
if it wants to attract skilled and qualified indi-
viduals who expect something better than an insti-
tutional atmosphere in the all-volunteer Navy.

(] The door is generally most vulnerable--when it is
attacked--around the Tlockset, and with the cipher
lock a tougher material (the reinforced door in-
stead of a “tougher" lockset) can be tested at the
same time a behavior-modifying concept is also being
tested.

However, the contractor also examined the possibility of using
other designs to respond to the door and door hardware criteria,
including a metal door, a wood-stave door and a keyed deadbolt
lock used with a passage latchset.

The metal door is initially more expensive than a wood door and
presents problems for use in existing construction {(such as
the retrofitting which is involved in this Demonstration Pro-
gram) because it is impossible to "field trim" a metal (16-
gauge steel) door to fit an existing frames. In addition, the
subcontractor found that the metal doors made by three dif-
ferent manufacturers do not fit each other's frames. Since
there are already hollow-metal frames at the Demonstration Pro-
gram site, and there is no plan to change those to another
hollow-metal frame, the easy availability of the proper-sized
metal door would be limited. Alsc the metal door is heavy, and
unless hallways are carpeted, their use increases the noise
level greatly.

The wood-stave door, a solid-wood door, was eliminated because
it fails to meet fire-code regulations.

Very serious consideration was given to specifying a keyed
deadbolt lock used with a passage latch, but since this type
of design is increasingly common in BEQs which continue to have
vandalism problems, it was felt that testing a different con-
cept--the cipher deadbolt lock which seems to have some in-
herently-positive features--would provide the Navy valuable
information (and documentation) to help it decide if what it
wants and needs in the future is merely a "tougher" lockset or
if a lock which changes the behavior of the BEQ residents is
in fact a more cost-effective solution.




. Ceilings: Demonstration Program

The purpose of the Demonstration Program is to test whether
recommended design changes are effective in reducing incidents
and cost of vandalism which results in damage to ceiling tiles
in hallways of Navy Bachelor Enlisted Quarters (BEQs).

4

The ceiling changes which are being tested in this Demonstration
Program will be made in hallways of two adjacent BEQs at the
Naval Station, Norfolk, VA: Carter Hall, which has transient
and permanent personnel, grades E4-6; and Groshong Hall, which
has permanent personnel, grades E1-6 (and some Chief Petty

; Officers, E7-8).

Incidents and cost of ceiling-tile damage in hallways where ;

| design changes have been made will be compared with incidents
and cost of ceiling-tile damage in hallways where no design

\ changes have been made. |

The design changes which will be tested in the Demonstration
Program involve the use of a harder ceiling-tile material
(target hardening) and the painting of the existing type of
mineral fiber acoustical ceiling tile (appearance or behavior
modification).

£

DEMONSTRATION PROGRAM STRUCTURE

TIME (IN MONTHS)

j ’ Before Change After Change
5,; t.2 3 4.8 6 1:28.3. 4 5.8

New Design Location g-0. 0 ¢ 8.0 X 0. 8,810,800

Existing Design '
Location ¢ 0 0 0 0 0 ¢ 0 0 ¢ U ¥

(Adapted from Fitz-Gibbons,

Carol Taylor and Morris,
Lynn Lyons, How to Design a

Program Evaluation, 1978, p.55)

‘ #
LE
- — . e R SR N B S P U S E N SRRV SACAL -~ 9 Y S . v




3-2

X represents the ceiling design changes which will be made in
the locations designated for testing of the design concepts.

0 is documentation of incidents of ceiling-tile damage in both
;oc?tions, where there is new design and where there is existing
esign.

To test whether the incidents of ceiling-tile damage would be
more or less than normally expected, a comparison location is
needed. The important considerations for selection of the
two locations include the similarity of the resident popu-
lations, building design and building management.

A The first six months of data collection on ceiling-tile damage
i and repair--the data collected before the design changes are
made--is used to examine the two locations to see if they do
have similar types and numbers of ceiling-tile-damage inci-
dents as was assumed when they were selected; and to compare
in the two locations the change in the frequency and types of
| ceiling-tile damage that occurs in each--to check the effects
of the ceiling-tile design changes. Six months is believed

i sufficient time to collect enough incidents and types of
ceiling-tile damage to provide a reliable picture of
ceiling-tile damage that occurs before and after the changes.

i SITE SELECTION

In Carter Hall, the chan?es will be made on two wings of each

of the four floors, and in Groshong Hall, the changes will be

made on four floors of each of two towers; this will comprise

the new design location. The existing design location will be
the other two wings of each of the four floors of Carter Hall

and the other two floors of each tower in Groshong Hall. The

existing design location was selected because it is similar

to the new design location in each building.

One of the three considerations for site selection was simil-
arity of resident populations. In each building, the two loc-
cations are similar by type and rank of resident.

In terms of building design, all wings on all floors of Carter

are similar, and all floors of the towers of Groshong Hall are
similar.

The last consideration in matching the locations is that each
building has a manager responsible for all floors of that
building.

DATA-COLLECTION PERIOD

The data to test the effectiveness of design changes will be
collected over a period of time. As pointed out by BOSTI in
its study on vandalism in Navy BEQs, "threats" to the validity
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of an evaluation of the design change can be minimized through
the use of a “"time series" design. This is done by instituting
routine measurement of vandalism incidents and repair for a
specified period of time, then installing the design concept
aimed at reducing vandalism, and finally continuing measure-
ment of the vandalism and repairs. Then the trends over time
both before and after the changes are compared. Since there
is also a control group (no changes in ceiling tiles will be
made in certain areas), all incidents before the changes can
be compared with all incidents after the changes both within
each location and between the two locations.

For this Demonstration Program, data collection will be over a
12-month period (six months before and six months after the
changes are made), plus the time it takes to make the ceiling
design changes. This figure is based on estimated incidents
of ceiling-tile damage in Carter and Groshong Halls, which are
deemed frequent enough that the two six-month data-collection
periods should be sufficient to provide statistically-
reliable results.

RECORDKEEPING

The backbone of the Demonstration Program is, of course,
recordkeeping, or data collection. Whether or not BEQ man-
agement personnel are current1¥ documenting incidents of van-
dalism, they must do so for this Demonstra%ion Program. While
the documentation is mandatory, however, it is designed to be
the least disruptive to normal BEQ activities. The data must
be collected by wing or floor, depending on how the design
changes are allocated within a building.

For this Demonstration Program, both BEQ resident managers, or
their assistants, and persons who make repairs will be required
to keep records on ceiling-tile damage. The BEQ personnel
should make weekly inventories of damage--always on the same
day of the week. This avoids the possibility that one period
(of a week) might include two weekends, which could be periods
of high vandalism-type damage, while another "week" might be
only five or six days long. However, this Demonstration Pro-
gram does not prescribe when or how frequently repairs should
e made. Repairs should be made in keeping with usual pro-
cedure.

The data-collection forms, samples of which appear at the end
of this section, are somewhat self-explanatory. Yet it is
important that before data collection begins, the persons who
will be filling out these forms be given an orientation to
establish ground rules about what constitutes major types

of damage and how and when the forms should be filled out,

as well as to provide them with an opportunity to ask
questions. The purpose is to make the data collection as
complete and uniform as possible.
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The sample forms demonstrate the information which is vital to
meaningful analysis of damage to ceiling tiles and the impact
of the design changes.

In addition to keeping records of types of damage and numbers
of ceilings tiles damaged, the BEQ management personnel need
to keep monthly records showing the number of residents on each
wing or floor, as well as whether they were transient or per-
manent personnel. A sample form for this data collection is
included at the end of this section. The same individuals
should also keep a "log" of events in the BEQ which might
affect incidents of vandalism, e.g. a fire in one of the
buildings. This "log," which is included at the end of this
section, should indicate the date and the event so that these
events can be taken into consideration during analysis of the
incidents of ceiling-tile damage.

Since recordkeeping in itself may influence repair and even
observation of damage, it is important that the system for
keeping these records be in place long enough before changes
are made so that keeping the records becomes routine. As the
BOSTI study pointed out, "the measuring instrument should not
produce more or less repair than would ordinarily occur" and
"a routinized recording instrument should be in place on the
chosen site before the treatment is instituted and should
create less reactivity" (reaction to recordkeeping). This
necessity that recordkeeping be routine is associated with
the required pre-change data-collection period.

Additionally, before data collection begins, the ceilings
should be in good order. This should not be a problem at
Norfolk since the Demonstration Program is scheduled to be-
gin shortly after some refurbishing/renovation in Carter and
Groshong Halls has been completed and that work includes re-
placement of damaged ceiling tiles.

IMPLEMENTATION OF DESIGN CHANGES/EVALUATION SCHEDULE

Initial data collection should begin at Norfolk as soon as pos-
sible after the refurbishing/renovation work is completed.

This is presently estimated as early spring 1980, so the
schedule calls for the data collection to begin in April 1980.
After the six-month mandatory period for collecting base-line
data, the changes in tiles would be made in the designated
wings and on the designated floors. Then the second six-month
period of data collection would begin. Data would be collected
while the changes are being made, but this data will be con-
sidered separately or will not be considered. It is very im-
portant that there be a six-month data-collection period

before the changes are made and another six-month data-col-
Tection period after the changes are made.
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Carter Hall is shaped like an "X in which the two cross pieces
are perpendicular to one another.
building has four wings, designated A, B, C and D.
of this Demonstration Program, the first floor is paired with
the second floor and the third floor is paired with the fourth
Where to test which of the two design changes--harder
material and painted tile--was decided by a flip of the coin

for the matched pairs of floors.
be tested there are:

floor.

(o}

0

0

0

18
1A
28
2A
38
3C
48
4C

A diagram of

and
and
and
and
and
and
and
and

the

which wings will

1$t Floor

1C--harder tile

1D--existing
2C--existing
2D--existing
3A--existing

3D--existing

type
type
type
type
type

4A--harder tile

Each floor of the four-floor

For purposes

The wings and materials to

of
of
of
of
of

4D--existing type of

t.e
tile
tile painted
tile
tile painted

tile

four floors, how the wings are paired and
have which type of ceiling tile follows:

Existing
type of
tile

3 B

Existing
type of
tile

:!nd Floor
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Existing
tile

Existing
(: type of tile [)

isrd Floor : | _ “th Floor

Of the 16 wings in Carter Hall, four will have the harder tile,
four will have the existing type of tile painted and the other
eight will have the existing type of tile. There are 135
ceiling tiles per wing in Carter Hall; thus there would be

540 harder tiles, 540 existing type tiles painted and 1,080
existing type ceiling tiles in the Demonstration Program.

The occupants of Carter Hall are transients on floors 3 and 4,
permanent personnel on floor 1 and some transients and some
permanent personnel on floor 2. It is possible that after the
initial period of data collection (the six months preceding the
changes), floors 1 and 2 will be dropped from the study if

their vandalism rates are extremely low or their occupants are
distinctly different from each other or from the others in the
Demonstration Program. Floor 1 may also present certain problems
since its four wings radiate from the BEQ's central desk, which
is manned at all times; this may have an effect on the vandalism
rate in the wings of that floor. (Note: The site visit, how-
ever, disclosed that one wing of the first floor had almost as
much ceiling-tile damage as %he most damaged wing on the fourth
floor of the bui]ding.g

Groshong Hall consists of three towers of six floors each
which radiate from a "core." One of the three towers--desig-
nated C--is not included in this Demonstration Program because
its residents are Chief Petty Officers (grades E7-8) and van-
dalism-type damage is minimal in their area. The decision of
where in Groshong Hall to test which ceiling tile design con-
cept was decided by enumerating the possibilities for each

of the two remaining towers--A and B--and then randomly se-
lecting from those possibilities. The floors and the ma-
terials to be tested there are:
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0 A Tower
(] Floors 1 and 2--existing type tile painted
0 Floors 3 and 4--existing type tile

0 Floors 5 and 6--harder material
0 B Tower
0 Floors 1 and 2--harder material

o Floors 3 and 4--existing type tile painted
0 Floors 5 and 6--existing type tile

A diagram of the six floors of each tower and which materials
are to be tested on each floor follows:

TOWER A - TOWER B
6| TouGHER-FACED TILE O Eex1sTinG TYPE TILE
S| roucHer-FacED TILE S|exisTing TYPE TILE
4 [ exisTinG TYPE TILE A Ex1sTING TYPE PAINTED
3| existing TYPE TILE 3| exisTing TYpE PAINTED
2| EXISTING TYPE PAINTED 2| TOUGHER-FACED TILE
1 | ExisTING TYPE PAINTED 1| TouGHER-FACED TILE

0f the 12 available floors in Groshong Hall, there will be
four each having the harder tile, the existing type of tile
and the existing type of tile painted. There are 248 ceiling
tiles per floor in each tower of Groshong Hall; thus there
will be 992 ceiling tiles of each type in this Demonstration
Program.

Footnote: When this report was in its final stages, the con-
tractor learned that some population changes had occured in
both Carter and Groshong Halls. It is obvious that space
needs dictate the Ropulations of these BEQs. It is therefore
recommended that these population distributions be updated
just before the Demonstration Program is to begin so that
alterations can be made in matching of floors/wings and
assignment of design changes.
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The occupants of Towers A and B in Groshong Hall are permanent
personnel, grades E1-6.

]

' Three types of ceiling material will be tested in Carter and

| Groshong Halls: the existing type of mineral fiber acoustical

t tile, that existing type painted so that there are bands of

4 color in a hallway, and a harder-faced material. The two ex-

! perimental designs reflect two different approaches to re-

! ducing vandalism: target harderning, that is, using a material

f which is believed to be more resistant to the types of damage

f inflicted on ceiling tiles; and appearance, that is, beautifying
the existing type of ceilin? tiles because that might be a
deterrent to damage (this also involves behavior modification
of the BEQ residents since it is the use of a design to decrease
their inclination to damage ceiling tiles).

The time schedule also includes a period for orientation of
individuals who will collect the data and a three-month
evaluation period once all the data has been collected. The
, time period for making the changes in ceiling tiles should

| be as short as possible, and it should be well documented for
‘ the following information:

0 How many people it took to make the changes

0 How long it took to make the changes (with dates)

0 What the hourly rate was of the people who did the
work |

() If a private contractor was used, what was the total
contract fee, including profit and overhead

A diagram of the proposed schedule for implementation and
evaluation of the ceiling tile design changes follows:

Initial Data Post-Change Evaluatio
Collection Data Collection %

"CHANGES"

ORIENTATION

6 Months 3 Months




CONSTRAINTS

There are some constraints which must be observed in connection
with the Demonstration Program:

(i Construction related to design changes cannot begin
until after the specified initial data-collection
period (here, it is six months).

: « 0 The initial data collection cannot begin until the

i impending refurbishing/renovation of Carter and Gro-

1 shong Halls is completed. Unfortunately, at the

! < time this Demonstration Program report was being
written, command personnel at Norfolk did not know

g : a firm date for construction to begin or end on

| those projects. However, the best estimate--which
is used for the schedule which accompanies this

3 Demonstration Program--is that the work will be

4 completed in early spring 1980. Firmer information

may be available in late May 1979.

| 0 No changes--no major renovation or construction--may
be made at the test sites during the data-collection

periods. Although data wiTl be collected while the

ceiling-tile design changes are being made, that

data will not be considered or will be examined

separately. Tt may also be necessary to "throw

out" or examine separately the data collected for

a period immediately after the changes--partfcularly

if vandalism rises dramatically--and to extend the

data-collection period by that much more time.

When changes involving color are made, as are pro-
posed at Norfolk, they should be couched to residents
as being an improvement in the environment: the
4 : place looked "drab" and needed "sprucing up." This
! - is reasonable even though these design changes are
| planned after some major refurbishing of Carter and
Groshong Halls, that is, they might just be "late"
additions to that project. Otherwise, there is a
danger the residents will perceive the painting of
the ceiling tiles as a "test" which they might find
it interesting and amusing to interfere with. When
d bt the painted ceiling tiles are replaced, it must be
with a tile of the same color.
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DATA ANALYSIS

By using statistical procedures appropriate for the evaluation
plan, one can tell whether any meaningful results occured as a

result of the design changes by describing and comparing:
[ Frequency of damage
s Type of damage

3. Frequency by type of damage
a. Hole(s)
b. Burn(s)
c. Writing (Marking)
d. Broken/Missing

4, Trends and patterns of damage over time

The statistical analyses applied to these measurements would
show, using conventional statistical significance levels,
whether differences found were due to chance, variation or
reliable differences in the frequency and types of ceiling-
tile damage, which would point to the effectiveness of the
design changes.

COST ANALYSIS

Analysis of cost requires establishing the effectiveness of
the remedial design tested and projecting the cost-effective-
ness of using the design.

The simplest measure of design effectiveness is the percent
reduction in the total cost of damage sustained during the
test period. This is calculated as follows:

Total cost of Total cost of

damage in . - damage in
control group test group
Design =
Effectiveness Total cost of damage

in control group

For example, if the total cost of damage in the control group
of ceilings is $1,000 and the total cost of damage for that
design element in the test group is $250, then

$1,000 - $250
Design = 100 = 75%
Effectiveness $1,000

Thus, Design Effectiveness = 75%.
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Once the effectiveness of the remedial designs has been cal-
culated, their cost-effectiveness is determined by calculating
a benefit-cost margin and a benefit-cost ratio for each.

The measure of benefit is the annual dollar savings realized
by preventing, or reducing the cost of, a particular group

of damage incidents. The measure of cost is the total cost

of installing the remedial design over the entire area at
risk. Using these measures of benefit and cost, the benefit-
cost margin and the benefit-cost ratio are defined, calculated
and interpreted as shown below.

Benefit-Cost Margin = Benefits - Costs

The margin measures the absolute difference between the savings

realized when the dama?e is prevented and the costs of the
solution. It thus tells whether the remedial design is

actually affordable. A positive margin means that it is
EﬁiEEEFITE‘EETVE—fﬁe damage problem than to let it continue.
For example, if damage costing $1,000 is prevented by a design
costing $500, then the benefit-cost margin is

$1,000 - $500 = $500.

That is, there is a net savings of $500. A margin of zero
means that the costs of the problem and the solution are
equal. A negative margin means that the cost of solving the
problem (witﬂ a particular design) is greater than the cost
of letting the problem continue.

Benefit-Cost Ratio = Benefits/Costs

The ratio measures the relative difference between the savings
realized when the damage is prevented and the costs of the
solution. It tells which of the alternative solutions to the
problem is the best investment, in terms of dollar

savings realized for every dollar invested. A ratio greater

than one means that the benefits of solving the problem are

greater than the costs of letting it continue. The larger
the ratio, the better the investment. For the example given
above, in which the $500 design saves $1,000 of damage, the

ratio is
$1,000/$500 = 2.

In contrast, however, a $20 design which saves $100 of damage
has a ratio of 5. Other things being equal, the second de-
sign would be preferable for its greater benefit-cost ratio.
A benefit-cost ratio of one means that the costs of the prob-
lem and the solution are equal, and a ratio of less than one

means that the solution is more costly than letting the problem
continue.




. Design Cost
Benefit Efficiency X damag
where,
Cost per Labor Cost
damage = per incident +
incident
+ Overhead cost
per incident
Cost of one
installation
Costs = of the remedial X

design

Material cost
per usable unit
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per No. of damage
e incident X incidents per year

Material cost Administrative
per incident + cost per incident

Total number

of installations
required to cover +
area at risk

Number of units
replaced and in

replaced and not X stock
reused, and of
unused inventory

The sample form for collecting data on damage to ceiling tiles
does not ask that the persons making repairs list material costs,
time taken to make repairs or hourly rates of those making
repairs. This is omitted to keep the form shorter and more
manageable (both damage-inventory and ceiling-tile-repair in-
formation is sought on the same form), but there is no reason
that those instituting the Demonstration Program could not,

for their own ease, include on a form space for such information.
In addition, it is felt that it would not be particularly dif-
ficult to compute repair costs after the fact since it could
fairly easily be determined how long it takes to install "Xx"
number of ceiling tiles.

The methodology for determing the cost-effectiveness of the
designs tested should be flexible enough to account for:

0 Designs which are less than 100% effective.

0 Variable effectiveness against different types of
damage, such as ceiling tiles which are 75% effective
against punching, 90% effective against breakage and
20% effective against burns; or by area, such as 90%
effective within sight of a BEQ desk, 65% effective
in remote areas. The sample data-gathering instrument
on ceiling tiles asks for specific information about
the type of damage to provide greater flexibility in
analysis of the data, that is, so that a possible
determination can be made that a particular design
element is significantly better at withstanding
a particular kind of damage.

B A PP e ol g = - - —_—
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] Limitations on the utility of the design which are
‘intrinsic to the design itself (e.g. the expected
useful lifetime of a ceiling tile) or extrinsic
to the design (e.g. the remaining lifetime of
the building in which the design element is in-
stalled).

(] Phased installation of the design, e.g. replacing
ceiling tiles as they are damaged, as well as one-
shot installation, e.g. renovating the entire floor
while the occupants are on vacation. (This Demon-
stration Program will use a one-shot installation
procedure when the design changes are made at the
end of the first six-month data-collection period.)

Development of the complete methodology for establishing the
cost-effectiveness of the remedial design over the expected
remaining lifetime of the BEQ in which it is installed (or over
the expected useful lifetime of the design itself) should be
undertaken during the Demonstration Program in accordance with
the principles and procedures of economic analysis (benefit-
cost analysis) outlined in the ECONOMIC ANALYSIS HANDBOOK,
NAVFAC P-442, Department of the Navy, Naval Facilities Engi-

neering Command, June 1975.
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COST ESTIMATE FOR DEMONSTRATION PROGRAM

A. Target Hardening Design Concept

L. Materials--mineral fiber acoustical tile with a - §
"tough" face (see specifications); does not include {
suspended "T" grid which is existing and will not :
be replaced.

Quantity Item Unit Cost Extended Cost
650 2x4 tile (8sf) 42¢/sf $2184
: 1200 2x2 tile (4sf) 42¢/sf 2016
| TOTAL $4200

Materials estimates are based on current East Coast
prices, including freight, provided by three manu-
facturers. Prices are expected to increase eight to
twelve per cent (8-12%) per year and vary with the
distributor. Bulk prices will probably not be
available because the quantities are not Targe enough.

! Quantities of tiles include a twenty per cent (20%) i
i average for inventory to provide for replacement |
during the six-month data-collection period after pa®
the change has been made.

2. Labor--although "self-help" or base work crews may
be employed to execute the work, an estimated price
for installation by a private contractor follows.

Quantity Item Unit Cost Extended Cost
1080 - 2x4 tile (8sf) 25¢/sf $2160

! 1980 2x2 tile (4sf) 25¢/sf 1980

| TOTAL $4140

Labor estimates are based on current East Coast prices
adjusted for Norfolk, Virginia. Quantities are double
the number of tiles to be installed, to account for
removal and salvage of existing tile.
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Beautification (Behavior Modification) Design Concept

1. Materials--latex paint, in three colors, for painting
mineral fiber acoustical tile of the existing type
from existing stock at the base (see specifications).

Quantity Item Unit Cost Extended Cost

18 gal. 650 tiles x $12/gal. $216

2x4 tiles (8sf)

(300 sf/gallon)

18 gal. 1200 tiles x $12/gal. 216
2x2 tiles (4sf
(300 sf/gallon
TOTAL $432

Materials estimates are based on current East Coast
prices provided by three manufacturers. Prices are
expected to increase eight to twelve per cent (8-12%)
per year and vary with the distributor. Bulk prices
will probably not be available because the quantities
are not large enough.
Quantities of paint in three colors include a twenty
per cent (20%) overage for inventory to provide for
replacement during the six-month data-collection
period after the change has been made.

2« Labor--although "self-help" or base work crews may
be employed to execute the work, an estimated price
for a private contractor follows.

Quantity Item Unit Cost Extended Cost

1080 2x4 tile (8sf) 25¢/sf $2160

1980 2x2 tile (4sf) 25¢/sf 1980

TOTAL $4140

Labor estimates are based on current East Cost prices
adjusted for Norfolk, Virginia, and include overhead
and profit. Quantities of tiles for estimating in-
stallation labor are double the number of tiles to be
installed to account for removal and salvage of
existing tile.
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SPECIFICATIONS FOR CEILING CHANGES (TARGET HARDENING DESIGN
CONCEPT)

GENERAL
2

This section describes the removal of existing panels
in existing exposed tee grid system and installation
of new materials as described in this section.

1.2 The types of panels specified herein are square-edged,

1

.3

nominal 2x4 and 2x2, with special sizes to accomodate
existing system. All panels shall have damage-resistant
characteristics as specified hereinafter.

Quality Assurance

1.3.1 Performance Data: Acoustical Materials and
Insulating Association (AIMA) Bulletin,
"Performance Data Architectural Acoustical
Materials."

1.3.1.1 Flame-Spread Range: ASTM E84.

1.3.1.2 Noise-Reduction Coefficient (NRC): ASTM C423,
as published in AIMA Bulletin.

1.3.1.3 Sound-Transmission Class (STC), as published
in AIMA Bulletin for Mounting, No. 7.

1.4 Submittals

1.4.1 Manufacturer's Data: Submit two copies of manu-
facturer's specifications and installation in-
structions for acoustic panel required, including
certified laboratory test reports and other data
as required, including certified laboratory test
reports and other data as required to show com-
pliance with these Specifications.

1.4.2 Samples: Submit three sets of 12-inch-square
samples for acoustic panel required. Each
sample shall show the full range of exposed
color and texture to be expected in the com-
pleted work. Sample submittal and Contracting
Officer's review shall be for color and texture
only. Compliance with all other requirements
is the exclusive responsibility of the Contractor.
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1.4.3

Maintenance Instructions: Submit manufacturer's
recommendations for cleaning and refinishing
panels, including precautions against materials and
methods which may be detrimental to finishes and
acoustic efficiency.

1.5 Product Delivery, Storage and Handling

1.5.1

2.5.2

1 2.  PRODUCTS

Deliver acoustic panels to the Project site in
original unopened packages, bearing manufacturer's
name and labelled to identify each type of
acoustic unit.

Storage: Advise Contracting Officer of acoustic
material manufacturer's recommendations for
storage of acoustic panels to be used in the
work.

Mineral material overlay type: Design is based on the
product of Armstrong Co. “"Armatuff” with the following
characteristics:

2.1.1

2.2.¢
2.1.3
2.1.4
2.1.5

2.1.6
2.1.7
2.2

£.241
2.2.2

Size: Nominal 2'x4'x5/8" thick and 2'x2'x5/8"
thick. :

NRC: .55-.65.
STC: 35-39.
Flame spread: 0-25.

Pattern: Non-directional rough texture with
random perforations.

Surface: High-impact mineral bonded to tile.
Finish: Vinyl latex paint.

Provide one of the products upon which the design
is based, or the equal products of the following:

Conwed Corporation.

Owens-Corning Fiberglas.

2.3 Accessories: Provide manufacturer's standard flexible

deceleration clips for attachment to existing grid.
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3. INSTALLATION

3.1 Remove all existing tile from designated hallways and

salvage for Owner (Navy).

3.2. Verify that existing grid system is in acceptable con-

dition to receive new tile.
of any conditions to the contrary.

Notify Contracting Officer

3.3 Acoustical lay-in panels shall be installed in the com-
leted grid system according to manufacturer's instal-

ation instructions and recommendations.

3.4 Acceptance

A1l chipped, nicked, scratched, soiled and
defective panels, or panels damaged during
installation and prior to final acceptance
removed and replaced at no additional cost

Government.

MANUFACTURERS :

Armstrong Cork Company
Gables One Tower Building
1320 South Dixie Highway
Coral Gables, FL 33146

Conwed Corporation
Ceiling Products Division
332 Minnesota Street

P.0. Box 43237

Saint Paul, MN 55164

Owens-Corning Fiberglas Corporation
Interiors Marketing Division
Fiberglas Tower

Toledo, OH 43659

Capaul Ceilings

Division of Acoustiflex Corporation
210 West 22nd Street, Suite 129
Oakbrook, IL 60544

otherwise
or after

shall be

to the
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SPECIFICATIONS FOR CEILING CHANGES--BEAUTIFICATION (BEHAVIOR
MODIFICATION) DESIGN CONCEPT

1. GENERAL

1.1 This section describes the removal of existing panels
in existing exposed tee grid system and installation
of new materials as described in this section.

1.2 The types of panels specified herein are square-edged,
nominal 2x4 and 2x2, with special sizes to accomodate ]
existing system. All panels shall have damage-resistant
characteristics as specified hereinafter.

1.3 Quality Assurance

1.3.1 Performance Data: Acoustical Materials and
Insulating Association (AIMA) Bulletin,
"Performance Data Architectural Acoustical
Materials." :

1.3.1.1 Flame-Spread Range: ASTM EB84.

1.3.1.2 Noise-Reduction Coefficient (NRC): ASTM C423,
as published in AIMA Bulletin.

1.3.1.3 Sound-Transmission Class (STC), as published
in AIMA Bulletin for Mounting, No. 7.

1.4 Submittals

1.4.1 Manufacturer's Data: Submit two copies of manu-
facturer's specifications and installation in-
structions for acoustic panel required, including
certified laboratory test reports and other data
as required, including certified laboratory test
reports and other data as required to show com-
pliance with these Specifications.

.4.2 Samples: Submit three sets of 12-inch-square
samples for acoustic panel required. Each

sample shall show the full range of exposed

color and texture to be expected in the com-
pleted work. Sample submittal and Contracting
Officer's review shall be for color and texture
only. Compliance with all other requirements

is the exclusive responsibility of the Contractor.

1.4.3 Maintenance Instructions: Submit manufacturer's
recommendations for cleaning and refinishing
panels, including precautions against materials and
methods which may be detrimental to finishes and
acoustic efficiency.
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1.5 Product Delivery, Storage and Handling

1.5.1 Deliver acoustic panels to the Project site in
original unopened packages, bearing manufacturer's
name and labelled to identify each type of
acoustic unit,

1.5.2 Storage: Advise Contracting Officer of acoustic
material manufacturer's recommendations for
sto;age of acoustic panels to be used in the
work.

2. PRODUCTS

3. SHOP

2.1 Mineral acoustical lay-in type: Design is based on the

product of Armstrong Co. "Minaboard" with the following
characteristics:

2.1.1 Size: Nominal 2'x4'x5/8" thick and 2'x2'x5/8" thick.
2.1.2 NRC: .50-.60.

2.1.3 STC:  35-39,

2.1.4 Flame spread: 0-25,

2.1.5 Pattern: Non-directional fissured texture
with random perforations.

2.1.6 Finish: Factory-applied latex paint, to be
field painted as described in this specification.

2.2 Provide one of the products upon which the design
is based, or equal new products from existing
stock, or the equal products of the following:

2.2.1 Conwed Corporation.

2.2.2 Owens Corning Fiberglas.

2.3 Accessories: Provide manufacturer's standard flexible
deceleration clips for attachment to existing grid.

PAINTING

3.1

3.2

Remove any loose dirt or particles from manufacturing
from the face of the new panels.

Paint by spraying or by roll coating, according to
the manufacturer's instructions, being careful not
to close or clog the perforations or gi

material.

ssures in the
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3.3 Products: Paint as recommended by acoustic-panel
manufacturer. The following is based upon product
recommendations by Armstrong Cork Co. and paint
manufacturers.

3.3.1 Latex wall paint by one of the following manufac-
turers or equal:

3.3.1.a Pratt & Lambert Vapex flat wall paint.
3.3.1.b PPG Wallhide latex flat wall paint.
3.3.1.c Benjamin Moore latex flat wall paint.

3.3.2 Colors will be bright or deep tone and limited
to no more than three in approximately equal
quantitites.

3.3.2.a Provide paint in the following colors or equal.
Color selection is based on Pratt & Lambert
colors. If another manufacturer's product is
selected, submit three sets of 3"x5" card
samples showing colors to match those listed
below. Sample submittal and Contracting Ofi-
ficer's review will be for color and texture
only. Compliance with all other manufacturer's
requirements is the exclusive responsibility
of the Contractor.

3.3.2.b Color A: Pratt & Lambert #3564 Sunday Green.
Color B: Pratt & Lambert #509? Blue Storm.
Color C: Pratt & Lambert #8044 Violite.
INSTALLATION

4.1. Remove all existing tile from designated hallways and
salvage for Owner ?Navy).

4.2 Verify that existing grid system is in acceptable
condition to receive new tile. Notify Contracting
Officer of any conditions to the contrary.

4.3 Acoustical lay-in panels shall be installed in the
completed grid system according to manufacturer's
installation instructions and recommendations and
according to color and location as shown on the ac-
companying drawings.

4,.3.4 Acceptance: All chipped, nicked, scratched, soiled
or otherwise defective panels, or panels damaged during
or after installation and prior to final acceptance shall
be removed and replaced at no additional cost to the
Government.
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CEILING TILE DAMAGE REPORT FORM

l
NAME OF PERSON SUBMITTING FORM 1

DATE e |
E - BUILDING (Circle One) Carter Groshong i
K FLOOR (Circle One) L 1
: WING/TOWER (Circle One) A 8 T |

NOTE: Record only types of damage to tiles which need to be
replaced. The discriminating factor is whether the tile should |
be replaced. If so, then that is major damage--such as a large
scorch mark, a broken and/or missing tile or graffiti (writing)--
E but not small scratches or marks made from moving furniture. |
| Tiles which need to be replaced because of maintenance problems, |
, such as water damage from leaking pipes, should not be counted.

| MAJOR DAMAGE TYPES TALLY OF DAMAGED TILES TOTAL _
Q Hole(s)
: i o s S i a0 5 ok o e i e e e A i e 15 < .
1 ; Burn(s)
! H ~ B e i s o i AN e e, S DB v o R o A i e S ol e R 5 S Y i : -5 L el ‘ |
; Writing (Marking) i
s i Broken/Missing g
i {

INSTRUCTIONS TO THOSE MAKING REGULAR INSPECTIONS: As you walk
down each haTlway, note on The form above the type of damage you

~ observe on the ceiling tiles. VYou may make tally marks (M) in

{ the second column for each time in that hallway you observe any
one of the above types of damage as the major damage to the tile.
Then, in the third column, total the damaged tiles for each
category. Be sure to note the date, building and location (by
floor and wing or tower).

INSTRUCTIONS TO THOSE REPLACING TILES: Please note how many
tiles you replace and for what reason (holes, burns, writing,
broken or missing) on the above form. Also note the date,
building and location. (by floor and wing or tower).




DATE
BUILDING

INSTRUCTIONS TO
month, write in
to each wing of
last day of the
are transients,

FLOOR/WING

NAME OF PERSON SUBMITTING FORM

3 | | 3=-25%
by
: MONTHLY REPORT ON BEQ POPULATION

BEQ MANAGERS/STAFF: On the first day of each
the space below the number of residents assigned
each floor at the end of the previous day (the
previous month). Also indicate how many of them
students and permanent personnel.

TOTAL STUDENT PERMANENT TRANSIENT

1A

1B

? : 1C

1D

2A

.é 28

2C

2D

3A

38

3C

3D

4A

4B

4C

4D




LOG OF MAJOR EVENTS

INSTRUCTIONS TO BEQ MANAGER/STAFF: Note on this form major
events in the BEQ which might affect vandalism. An example
would be a fire in the building. Please be careful to note
which building the log refers to.

BUILDING (Circle One) Carter Groshong

DATE EVENT




Doors/Hardware: Demonstration Program

The Purpose of the Demonstration Program is to test whether
recommended design changes are effective in reducing inci-

dents and cost of vandalism which results in damage to doors
and door hardware of sleeping room doors of Navy Bachelor

Enlisted Quarters (BEQs).

The door/door hardware changes will be made in one of two
adjacent similar BEQs at the Naval Training Center, San Diego,
CA: changes will be made on the A and B Wings of two floors
of Building 90 and each of those floors will be compared with
the same floors in Building 91. Incidents and cost of door/
hardware damage on floors where changes have been made will
be compared with incidents and cost of door/hardware damage
on floors where no changes have been made.

The design changes which will be tested in the Demonstration
Program involve both target hardening and behavior modification.
Target hardening is the use of material which is believed to be
more resistant to damage (here, a solid-core wood door rein-
forced around the lockset, the door area which seems to suffer
the most abuse). The behavior-modification concept involves
the use of a "keyless" or cipher lock which eliminates the
problem/cost of lost keys and thus alters the way an individual
approaches entry to his sleeping room.

DEMONSTRATION PROGRAM STRUCTURE

i

TIME (in months) |

Before Change After Change 1

1234561789 1234561789 i

New Design Location 0 0000O0O0OOOXOOOOOOOOO i

i

Existing Design :
Location 000000000 O0OOO0OOGQGOOOOO

(Adapted from Fitz-Gibbons,
Carol Taylor and Morris,
Lynn Lyons, How to Design a
Program Evaluation, 1978, p. 55)
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X represents the door/hardware changes which will be made in the
locations designated for testing the design concepts. 0 is
documentation of incidents of door/hardware damage in both lo-
cations, where there is new design and where there is existing
design.

To test whether the incidents of door/hardware damage would
be more or less than normally expected, a comparison location
is needed. The important consideration for selection of the

two locations includes the similarity of resident populations,
the building design and the building management.

The first nine months of data collection on door/hardware

damage and repair--data collected before the design changes

are made--is used to examine the two locations to see if they
do have similar types and numbers of door/hardware damage in-
cidents as was assumed when they were selected and to compare
in the two locations the change in the frequency and types of
door/hardware damage that occurs in each--to check the effects
of the door/door hardware design changes. Nine months is be-
lieved sufficient time to collect enough incidents and types
of door/hardware damage to provide a reliable picture of the
door/hardware damage that occurs both before and after the

changes.

SITE SELECTION

The changes will be made on the second and fourth floors (A
and B Wings) of Building 90, which will comprise the new de-
sign location. The existing design 1location will be those
same floors of Building 91, which has a very similar popu-
lation. The existing design location was selected because
it is similar to the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>