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I ntroduction

In September 1978, the Naval Civi l 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 BOSh
(The Suffalo Organization for Social and Technological Innova-
tion). BOSTI issued its four—volume report on “Reducing Vanda-
lism 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.
T hus , the object of the BOSTI research was to describe the scope

• an d 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
and to describe a program to test and evaluate these proposed
changes.

BOSTI drew its data from questionnaires completed by 105 corn-
• manding officers , 262 BEQ managers and 34 public works officers.

This data base represented 83 percent of all stateside bert hing
in Naval BEQs and Is 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 hallway s (20 percent). Further ,

• the BOSh! 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 fol l ow-on project
notes , “The repair of darnage resulting from vandalism of Navy-
owned multiple — occupant BEQ quarters and their furnishings
results In large expenditures of the Navy ’s BEQ operation and
maintenar ’ce budget in a non—productive manner. ”

I
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1—2

In hopes of curbing these “non—productive ” expenditures , the
Civil Engineering Laboratory determined that a Demonstrat ion
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 const ructing
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 experimenta l
design involved development of a rehabilitation plan (demon-
stration program) designed to permit a statistical evaluatio n
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
occupying unrehab il itated space.

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

o Identification and selection of candidate BEQs for the
Demonstration Program

• 0 Scheduling and interviewing of base commanders at
those s i tes  where  c a n d i d a t e  BE Qs are loca ted  to de-
termine the willingness of the command to cooperate
In and share the costs of the Demonstration Program

o Design of a data collection and analytical program
to quantify statistically the vandalism Incident
rate, repair cos ts  and other per t inent  fac to rs
prior to , during and after the Demonstrat ion Pro—
gram evaluat ion period

o A plan for Imp lementat ing and scheduling the
Demonstration Program

o Analysis of the cos t  of labor and materials for
implementing the BEQ retrofitting at each of the
selected demonstration sites

S
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Demonstration Pro gram Background

• SPACE4 began its work on this contract by reviewing all volumes
of the BOSh study and report , Including the Summa ry 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 i f
there were sufficient correlation to use it as a modif ying
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
possible inclusion in the Demonstration Program, These criteria
Included:
o the availability of “as— built” drawings of candidate BEQs

- o that the base should be “typical ,” that is , with no extreme
fluctuath~ns in the number of BEQ residents , no major

£ changes anticipated in BEQ staff or polic y and no major
- 

renovation planned during the Demonstration Program
o that buildings altered under the Demonstration Program

• j  and buildings not so altered be of the same general age
- and desi gn , 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 un der
his command

r The Naval Civil Engineering Laboratory provided an initial list
of likely bases at which to Inst Itute the Demonstration Program;
tha t list consisted of two bases at Norfolk , VA;  four at San
~iego , CA; and bases at Wh ldbey Isla nd , WA; Moffet t Fie ld , CA;
Pearl Harbor , HI; Philade lphia , PA; and Kingsv lll e , 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 d id

4 .
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not include continued use of the We lton—Becket t 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 BOSh 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 BOSh ! questio nnaires , yielded a list 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 list of 12 bases with apparently good prospects for
inclusion in the Demonstration Program (including three which
were on both the door ond ceiling lists) and a 13th base ,
Cecil Field in Florida , which had switched to 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:

o Naval Station , Norfolk , VA
o Serv ice School Command , Naval Training Center ,

• San Diego , CA
• o Naval Air Station , Lakehurst , NJ

o Naval Air Station , Lemoor e, CA
H o Naval Amphibious Base , Coronado , CA

o Naval Air Station, North Island , San Diego , CA
o Naval Station , M i ramar , San Diego , CA
o Naval Training Center , Or l an do, FL
o Naval Air Station , Kingsv ll le , TX
o Naval Air Station , Key West , FL
o Naval Air Station , Meridian , MS
o Naval Air Station , Patuxent River , MD

(_.

- — .~~ . • • - - _ —  - _- _ - _ _ _ 
______

_______________ ~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
._.__

_-_i----—--
~ ~

——_:i:~: _~~~~. - .S~~



Letters were sent to the commanding officers of each of the
- 13 bases , posing a set of seven preliminary questions for whic h

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 wh ich to
select some Navy bases for site visits , were:

‘p

1. Do you anticipate any major renovation to BEQ5
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 , i s the exten t 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 informa tion:

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

* - 

b. Any action taken to reduce these incidents
since your command par ticipated In a 1976 study

- 
(by BOSTI) for which th is Is the follow-up?

c. How sleeping room doors and hallway ce ilings

- 

in your BEQs are cons truct ed?
The telephone interviews were made over a period of seven con-

- secut ive work days and involved at least two indiv iduals 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 initia l questionnaire.

S

*
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After the init ial interview , wh ich was usually with an adminis-
trative , public works or BEQ officer , if not the commanding
officer himself , the contractor spoke with individuals , ident i—
fled 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 ‘f 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 , King~v il le , TX
o Naval Air Station , Lakehurst , NJ
o Naval Station , Miramar , San Diego , CA
o Naval Station , Norfolk , VA
o Naval Air Station , North Is land , San Diego , CA
o Naval Training Center , Orlando , FL
o Naval Air Stat ion , Patuxent R iver , MD
o Serv ice  School Command , San Diego , CA

A ninth base , the Naval Air Station at Lemoore , CA , was also
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
f lex ib i l i ty  in the selection of BEQs for the Demonstration
Program , but it was unnecessary to visit the Naval Air Station
at Lemoore , CA , because the first eight bases provided enough
suitable candidates.

THE S ITE VI SITS

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 max imum 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.

1~~~~~~~~~~~ — •_-_-__ - —.- - - • — --— •~~~• - - • - — - - - - -
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a,

The most v i s ib le  damage here may be less a funct ion of vandal ism
than of poor desi gn. There are ent ire ha l lways in the bu i ld ing
wh ich  ha v e v i r tual ly  n~ cei l ing ti les.  This is not a recent
phenomenon. The command says much of the damage has ex isted

- 
for the six— year life 0f the building.

• The reason for these virtually “nude ” sections of hail is that
the hal lway s are f i ve  feet wide and a t w o - f o o t - b y - f i v e - f o o t - w i d e
acoust ica l  ce i l ing t i le Is suspended across the ent ire width.
The mere we i ght of the tile , even without any interference from
resident sa i lors , often causes it to fall to the f loor and

• break.  In addi t ion , the cei ling Is desi gned so that the acous-
tical tiles --when in p lace - -provide part of the air-cond itioning

- system. The return air moves through that space and when tiles
are missing, the flow of air is incorrectly channeled. And
s ince there are also p ipes above the tiles , there is condensa-

- tion , wh ich 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 --
wi th  a f i ve - foo t  w id th - -wh ich  Is expensive to replace and has
too wide a span to be wel l  supported . However , in some ha l lw ays ,
f luorescent l ights  had been ins ta l led  In the cen ter of th e h a i l
para l le l  to the w a l l s ;  the foot-wide light fixtures left a
two-foot section on either side , and tha t can be f i l le d w ith
common two-by-two-foot tiles , wh ich are more readily available.

Doors were less a problem at th is BEQ. Although the doors are
hol low metal and seem to w i ths tand  damage rather we l l , the
locks , w h i c h  are keyed through the knob (there is no deadbolt),
wear out and parts are not kept in supply for easy repair.

U 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 ma jor problems were in five new buildi .igs--three decks each
wit h 22 sailors per deck-—where the doors have been changed

• to so l id -core  w i th  a deadbol t  lock .  Because the doors are so
thin , only 1— 1 /4 inches , Install ing the deadbolt causes the• door to spl i t  above and below the deadbo lt .

Althoug h the command personnel who escorted the s ite visit
team sa id there is a problem of damage to ce i l i ng  t i l e s , w h i c h
are m ineral fiber acoustical tiles , not much d amage was
vis ible, apparently because repairs are made prompt ly.

S
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S i te V i s i t  #3

Vandalism — type problems were largely confined to two large BEQs
• here: SEQ A, which has a population of about 400 students an d

400 permanent personnel ; and BEQ B , which has a capacity of
600 and is occupied by permanent per sonnel.

Both ac ‘~ tical — ti le ceilings in the hallway s 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 acoust ical ceiling tiles , which had holes and burns. Door
damage included holes punched in the so l id —co re w ood doors. A
few doors which had been damaged near the locks had been repa ired
and strengthene d by the addition of metal plates around the knobs.

In BEQ B, the ma jor damage seemed to be doors. On one deck ,
among about a dozen rooms clustered together , tnere were three
rooms which had missing doors or damaged locks. In one instance ,
the occupant had insta l led a padlock to provide some security ,
but another door had neither a lock nor a k nob and the room
was simply open to anyone.

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

Si te 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
build ings and are a continuing repair and maintenance problem.

Door hardware  in one type of student BEQ here apparently takes
a beat ing just from prolonged , general use. The knobs loosen
from repeated lifting in an attempt to make the deadbolt l ine
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 probab ly also happens be c ause set t l ing of
the building causes cracks at the joints and Interface of
materials , e.g. the metal door frames and the gypsum wallboard.
(This is 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
wi th 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

- sol id-co re 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 gri l les at the bottoms; in the
several buildings visited , there were almost no doors w ithout
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 V is i t  #5

Two buildings were identif ied 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 buil ding, which had a long hallwa y
- 

wi th sleepin g rooms on either side , there were holes poked In
so m e 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 inflicte d , the door is toughened by

- the addition of a 3/8” piece of plywood 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 pipi ng runs in a bulkhead
• inside the individual sleeping rooms and the ceilin gs thus did

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 light — weight , residential —type
i 

lock keyed through the knob , had in many instances been repaired
- 

with the same plywood face. One door on the first deck had
cr a cked on the interior side and been reinforced with a metal

— plate around the knob on the inside and plywood on the outside.
Another 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 .

S 
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Sit e V i s i t  # 6

Two Ident ical , adjacent  bu i ld ings hous ing  students are the mos t
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 v isible damage on the third deck of one bui lding
were  “jim my ” marks around the latchset and dents in the vent
grilles. On one door where the lock had previously been
damaged , repair crews had replaced a tr iangular 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 -. -

hallway in these buildings , and lounge and head facilities are
in the build ing core. Deadbolt locks had been installed on
man y of the doors and were scheduled for instal lation on all

• doors. When this change , from residentia l—t ype latchse t to
dead bolt  is made , a meta l p la te  Is put on the face of the door
around the lock and a pull is added to the exterior of the door.
These do ors w i th  pul ls are only latched when the deadbol t  is
locked ; no key is needed to lock the door f ro m the inside.

The doors in this type of building are sol id— core with a gypsum
fill. One problem wi th  these doors is that whe n the door is
cu t for the latchset , there is only a quarter-i nch of w ood Into
wh ich to screw the latchset; consequently, the door spl its
above and below the latch.

Si te  V i s i t  # 7 - -

Although this base has apparently diminished the number of m ci—
dents of door and ceiling vandalism through administrative
ac t ions , there were two building s wi th frequent turnovers which

H evidenced some damage.

- —
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In one of those buildings , one door from which the vent gril le
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 sol id-core with a vent
-

• grille at the bottom ; the lock is a residential type keyed
• through the knob. Several doors had metal plates on the inte-

n o r  and exterior wrapping around the knob and latch (a channel).

None of the buildings at this base has suspended ceilings.
• All ceilings were concrete with sprayed-on acoustical treatment ,

or the buildings had exterior walkways.

Site V is i t  #8
- According to a public works off icer here , the maj or reason for

door damage in the BE Qs is to the vent gri l les In the doors
- 

of some buildings.

H In one building vis i ted , the doors were hol low—core with a
residential-type lock keyed through the knob and had both vent

- grilles and kick plates. Some doors a lso had a-meta l  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
• g were metal and the locks were a residential type keyed through• the knob . The doors did not have vent gri l les. Some doors had

a metal piece attached to the frame near the striker plate to
• 

- - p r even t  anyone ’ s using a credit card to v iolate 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 v isits
themselves and while the Civil Engineering Laboratory was con-
sidering the recommendations for two bases to partici pate in
this experimental program , the contractor and a subcontracto r

H were developing data collection and analysis materials , defining
performance criteria for the design elements to be tested
(ceilings and doors/door hardware) and identifying manufactu rers
of products which would meet these performance criteria at a
reasonable cost.

These performance criter ia were described as follows:

:
1 The ceilings presently in place at the test site are

suspended ce ilings with 2x4 mineral fiber acoustical tiles.
These tiles are easil y damaged by holes being punched in —

them , by burning with butane lighters , by p i eces ’ being
broken out of them and by moisture.

At the test site , the suspended ce iling system does not
serve as a return air plenum; therefore , it does not
require an imperviou s 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
identified. Some possible products meeting these require-
men ts are:

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

o wood— fiber tile -- long wood fibers bonded with
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.

( 
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At the test si te , the locksets are apparently qu ite
“cheap ” --a residential latchset keyed through the knob--

• - • 
- and are thus quite vulnerable to force.

Door products res is tan t  to damage should be Identified for
each of the fo l lowin g four e lements:

o Gypsum —cor e door wi th  solid wood at least one and
• 

- one-quarter inches thick around the perimeter
( e d g e s )  of the door and solid around the handle
and lockset area of the door.

o Exterior door reinforcement. An example is us i ng
an applied steel channel around the handle and
lockset .

o A deadbolt lock whose cylinder core can wi thstand
five blows of 74-foot pounds force , as suggested

- 
for class III Security by the National Inst i tute
of Law Enfo ircement and Criminal Justice (NILECJ)

* - standards for physical security of door assemblies
and components. Applying the same standards , the

- bolt should withstand two blows of 118—foot pounds
force.

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

• The Civil Engineering Laborator y recommended possible products
for sleeping room doors which might be tested as part of the
Demonstration Program:

( o A steel door system: 1) 14-gauge standard industrial
ho l low meta l door with steel door jamb and without

- louvered ventilator; 2) passage la tchset  wi thout
~ • • keyed lock in knob (to hold door closed); 3) door

— lockset——tubular type , single cylinder , removable
core , dead bolt wi th thumb turn for opening door

~~
- ; from inside the room.

-1

o Wood door system: 1) s o l i d  core ( s t a v e  type) wood door
- - without louvered ventilator ; 2) passage latchset --

same as for metal door; 3 ) door lockset - -same as for
- 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.

“ p

• 4 .
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For each product identified as conforming to the performance
criteria , the subcontractor was asked to prov ide the following
in format ion:

o the availa bility of the product

o unit cost (materials and installation)

o any gross or bulk cost to the U.S. government

o detaIled spec ifications

o insta l la t ion instruct ions

o any d i f f e rence  in prices on the East and West Coasts ,
including shipping and delivery charges.

A maj or considerat ion in designat ing the products to be tested
• was , of course , cos t—ef fec t i veness .  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 retrofitt ing all BEQs could be proh ibitive.

Since the Demonstration Program involved only ex is t ing  const ruc—
tion and thus was limited to retrofit and rehabilitation , the
products had to be compatible with the existing buildings.

The contractor reviewed several possible “res ponses ” 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 buildin g
elements: target hardening and behavior modification. 

- 
-

Target hardening is just as the name suggests: it involves the
use of a harder or tougher materi al 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 po tential vandal to alter his behavior in a situation.
For ceiling tiles , this behavior—modification approach is to
paint  band s of bright co lo r  on the ex is t~ng 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 lock which eliminates the expensive and seemingly-
endless problem of the lost key. The behavior of the room ’s

I
L . — ~~~~_-—-~~~ -~ —~-- - — ~~~~
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occupant is changed by el imination of his need to “break” in to

~~~~~ 
his own room 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 at€F~ctive 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 cip her 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:

o The one Navy base known to have installed such ~
~~~

- 0 in all its BEQs reports unofficially that the 1L •~~~~ S

are v irtually maintenance free , that it is very easy
- to change the combination when occupants of a room

f 4 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.
- (Of course , there is no systematic documentation
- of any of these statements , but the command thinks

It made a wise decision.)

4 
- 

o At all bases where the contractor talked with corn-
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 key s 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

1 t occupants fail to turn in their keys when they move
1 ~ - or they pretend to have lost keys so they can pass

them on to friends.k

_______ __________ — -.. • • - - — -----
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o 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-ha rdware vandalism.

o The use of the cipher lock involves the possibi lity
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 alterna tive
If it wants to attract skilled and qualified indi-
viduals who expect something better than an insti-
tutional atmosphere in the all-vo lunteer Navy.

o The door Is generally most vulnerable——whe n it is
attacked --around the lockset , 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 alsó~ be1ng
tested.

However , the contractor also examined the possibility of us ing
other desi gns to respond to the door and door hardware c r i te r ia ,
inc luding a metal door , a wood-stave door and a keyed deadbo lt
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 Demonstra tion Pro—
gram s i t e , and there is no plan to change those to another
hollow -metal frame , the easy availability of the proper-sized
metal doo r would be l imited. A lso  the metal door i s 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 desi gn 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.

.
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CeiIings~ Demonstration Program

- The purpose of the Demonstration Program is to test whether
,‘, recommended design changes are effective in reducing Incidents

and c ost of vandal ism which results In damage to ceiling tiles
in hall ways of Navy Bachelor Enlisted Quarters (BEQs).

The ceiling changes wh ich are being tested In this Demonstration
Program will be made in hallways of two adjacent BEQs at the
Naval Stat io n, Nor fo lk , VA:  Carter Hall , which has transient
an d permanent personnel , grades E4— 6; and Groshong Ha ll , wh i ch
has permanent personnel , grades E1— 6 (and some Chief Petty
Officers , E7—8).

I
- Incidents and cost  of ce i l ing- t i le  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 w i l l  be tested In the Demonst rat ion
Program invo lve the use of a harder ce i l ing- t i le  mater ia l

- ( target  hardening) and the painting of the existing type of
- mineral fiber acoustical ceiling tile (appearance or behavior

mod i f i ca t ion) .

DEM O NSTR ATION PROGRAM STRUCTURE

TIME (IN MONTHS )
- Before Change A fter Change

1 2 3 4 5 6  1 2 3 4 5 6

New Design Location 0 0 0 0 0 0 X 0 0 0 0 0 0

- 
Existing Design -

4 
- 

L ocat Ion 0 0 0 0 0 0 0 0 0 0 0 0

- (Adapted from Fitz— Gibbons ,
- Carol Taylor and Morris ,

Lynn Lyons , How to Des ign a
- Prog ram Evaluat ion , 19 78, p.55)

I
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X represents the ceiling design changed 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
locat ions , where there is new design and where there is existi ng
desi gn.

T o test whether the inc idents of ce i l i ng- t i l e  damage would be . -

more or less than normally expected , a comparison locat ion Is
needed. The important cons iderations for selection of the
two locat ions Inclu de the s imi l a r i ty of the resident popu-
lat ions , build ing design and building management.

The first six months øf data collection on ceiling-tile damage
and repair——the data collec ted 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 -t ile— damage inci-
dents as was assumed when they were selected ; and to compare
In the two loca tions the change in the frequency and types of
cei l i ng—t i le  damage that occurs in each--to check the effects
of the c e i l i n g — t i l e  desi gn changes.  Six months is believed
suf f ic ient  time to co l lec t  enough Incidents and types of
ce iling — tile damage to provide a reliable p icture of
ceil ing—tile damage that occurs before and after the changes.

SITE S E L E C T I O N

In Car te r  Hal l , the changes w i l l  be made on two wings of each
of the four f loors , and in Groshong Hall , the changes will be
made on f our f loors of each of two towers ; this will comprise
the new design locat ion. 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
ex is t i ng  desi gn locat ion was se lected because it is similar
to the new des ign location in each building.

One of the three consIderations for site selection was simil-
ar ity of resident populat ions. In each building, the two b c -
cations are similar by type an d rank of resident.

In terms of building design , all w ings on all floors of Carter
are  s i m i lar , and a ll f loo rs of the towers of Groshong Hall are
s imi lar .

The last  con s idera t ion  in matching the locations is that each
bu ilding has a manager responsible for all floors of that
building.

DATA-COLLECTION PERIOD

The data to test the effectiveness of desi gn changes will be
co l lected over a period of time. As pointed out by BOSTI in
i ts study on v a n d a l i s m  in Navy BEQ s , “thr eats ” to the validity

_ _ _  
_ _ _ _ _  _ _ _  
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of an evaluat ion of the design change can be minimized through
the use of a “time series ” design. This Is done by inst i tut ing

; tb routine measurement of vandal ism 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—collect ion
periods shoul d be sufficient to provide statistically-
rel iable results.

RECORDKEEPING

The backbone of the Demonst ration Program is , of course ,
recordkeeping, or data collection. Whether or not BEQ man—
agement personnel are currently documenting incidents of van—
dal ism , they mus t do so for this Demonstration Program. While
the documentation is mandatory , however , it is designed to be

I ~
. - the leas t  d i s r u p t i v e  to norma l BE Q activities. The data must

~ be collected by wing or floor , depend ing on how the design
changes are allocated within a building.

For this Demonstrat ion Program , both BE Q resident managers , or
their ass is tan ts , and persons who make repairs wi ll be required
to keep records on ce i l i ng- t i l e  damage. The BE Q personnel
should  make weekly inventories of damage—-always on the same
day of the week.  This avoids the possibilit y that one period
(of a week) might include two weekends , wh ich could be per iods
of h igh vandalism—ty pe damage , while another “week ” might be
only f ive  or six days long. However , this Demonstration Pro-
gram does not prescribe when or how frequently repa irs should
be made. Repairs should be made in keeping with usual pro-
cedure.

The da ta -co l lec t ion  form s , samples  of w hich appear at the end
of this sect ion , are somewhat se l f -exp lanatory . Vet It is
important that before data co l lec t ion  begins , the persons who
wi l l  be fi ll ing out these forms be g iven an o r ien ta t ion  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 wit h an opportunity to ask
questions. The purpose is to make the data collection as
com p lete and uniform as possible.

i i
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The sample forms demonstrate the information which is v i ta l  to
meaningful anal ysis of damage to ceiling tiles and the impact
of the design changes.

In addit ion to keeping records of types of damage and numbe rs
of ceilings tiles damaged , the BEQ management personnel need
to keep monthly records showing the number of residents on each
wing or f loor , as w e l l  as wh e ther they were transient or per-
manent personnel. A sample form for th is data collection is
included at the end of this section. The same individua l s
should also keep a “log ” of events in the BEQ which might
affect incidents of vandalism , e.g. a fire in one of the
build ings. This “ log, ” which i s include d 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 ce i l i ng—t i le  damage. - -
Since recordkeeping in i tsel f may inf luence repair and even
observat ion of damage, It is important that the system for
keep ing these records be in place long enough before changes
are made so that keeping the records becomes routine. As the
BOSTI stu dy pointed out , “the measuring instrument should not
produce more or less repair than would ord inar i ly  occur ” and
“a routinlzed recording instrument should be in place on the
chosen site before the treatment is instituted and should
create less react ivity ” (reaction to recordkeeping). This
necessity that recordkeeping be routine is associated with
the required pre— change data— collection period.

Addit ionally, before data collec tion begins , the ce i li ngs
should be 1 n good order. This should not be a problem at
Nor folk since the Demonstration Program is scheduled to be-
gin shortl y after some refurbishing/renovation in Carter and
Groshong Halls has been comple ted and that work includes re-
placement of damaged ceiling tiles.

IMPLEMENTATION OF DESIGN CHANGES /EVALUATION SC HEDULE

Init ial data co l l ec t ion  should begin at Norfo lk as soon as pos-
sible after the refurbishing/renovation work is completed.
This is present ly est imated as early spr ing 1980 , so the
sche dule calls for the data collection to begin in April 1980.
Af ter 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 co l lect ion  would begin. Data would  be co l lec ted
whi le  the changes are being made , but this data w i l l  be con-
sidered separately or will not be considered. It Is very im-
portant that there be a six—month da ta -collection period
before the changes are made and ano ther six-month data—c ol-
lec tion period after the change s are made.

~~~~~~~~~~~~ _ _ i 1 ~~ ~~~~~~~~
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Carter  Ha ll Is shaped li k e an “X in wh ich the two cross p ieces
- are p e r p e n d i c u l a r  to one another. Each f loor of the four-floor

building has four wings , designated A , B , C and D. For purposes
of this Demonstration Program , the first floor is paired with

- the second f loor and the third f loor is paired w i th  the fourth
floor. Where to test which of the two design changes--harde r
material and painted tile--was decided by a flip of the coin
for the matched pairs of floors. The w ings and materials to
be tes ted there are:

o lB an d iC--harder tile

o 1A and iD--existin g type of t. a

o 2B and 2C--existlng type of tile

o 2A and 2D--ex istin g type of tile painted

o 3B and 3A--existing type of tile

o 3C and 3D--existing type of tile painted

o 4B and 4A--harder tile

o 4C and 4D--existing type of tile

- • - A d iagram of the four floors , how the wings are paired and
which w ings w i l l  have which type of cei l ing tile fo l lows :

~ t - 
_
// A B c~~~~ 

~~~~
J’ J’ X ~~~ A’ I~&~- -x-:- :- - •-~-:-:- :-:-

~~~~~~~~~~~~~~~~~ Existing Existing \ ‘~IY~ ~x1~st1i~ç type of type of ). 
~~~ type ~~tile / / J~!i1~i’~~ , J

, 
~~~~~ ~~~~~/~ ‘* ‘c?_

~~‘7 ~.‘C ‘C ‘C~~
~~ ~~~~~~~~~~~ 

‘
~>D C -

lst Floor 2nd Floor

4,

Op
c

~~~~~~~~~~~~~~~~~~~~ 
!4.~** — ,a. - - 
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1

3rd Floor 
- 
4th Floor

Of the 16 wings in Carter Hall , four will have the harder tile,
four will have the exis ting 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 t i les , 540 existing type tiles painted and 1,080
ex isting type ceiling tiles in the Demonstration Program.

The occupants of Carter Hall are transients on floors 3 and 4,
permanent personnel on floor I 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 vandal ism rates are extremely low or their occupants are
dist inctly different from each other or from the others in the

F Demonstration Program. Floor 1 may also presen t certain problems
since its four wings rad iate 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 tha t floor. (Note: The site visit , how-
ever , disclosed that one wing of the first floor had almost as
much ceiling-t ile damage as the most damaged wing on the fourth
floor of the bu ilding.)

Gros hong 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 residen ts 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 dec ided by enumerating the possibilities for each
of the two remain ing towers -—A and B--and then randomly se-
lecting from those possibilities. The floors and the ma-
terials to be tested there are:

- - - - ~~~~~ - - 
. It.. ~ r~Sé,..... •~~~~~ ,, ~~~~~~~~~
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o A Tower
t

o Floors I and 2--ex isting type tile painted

- o Floors 3 and 4—— existing type tile

‘ ‘ o F l o o r s  5 and 6-—harder mate rial

o B Tower

- 
o Floors 1 and 2—-harder material

o Floors 3 and 4 — — e x i s t i n g  type t i le painted

o Floors 5 and 6——ex is t i ng  type t i le
- A aiagram 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 6 EXI STIN G TYPE TI LE

- 
5 TOUGHER -FACED TIL E 5 EXIST ING TYPE T I L E

4 E X I S T I N G  TY PE T I L E  4 EXI STIN G TYPE PAINTED
- 3 EXISTING TYP E TILE 3 EXI STIN G TYPE PAINTEDp ~ 2 EXISTING TYPE PAINTED 2 TOUGHER -FACED TILE

- ~

-
- 

- 

- 
1 

EXI STIN G TYPE PAINT ED 
1 TOUGHER-FACED TILE

Of the 12 available floors in Groshong Hall , there w ill be
- four each having the harder tile , the ex i s t ing type of ti le

- and the ex i s t i ng  type of tile painted. There are 248 ceiling
tiles per floor in each tower of Groshon g Hal l ;  thus there

- w i l l  be 992 ceiling tiles of each type in this Demonstrat ion
- 

Program.

- Footnote: When this report was in its final stages , the con-
t r a c t o r  l e a r n e d  t h a t  some populat ion chan ges had occured in

- both Carter and Groshong Halls. It is obvious that space
- 

needs dictate the populations of these BEQs. It is therefore
recommende d that these population distributions be updated
just  before the Demonstration Program is to begin so that
alterat ions can be made In matching of floors/wings and

t assignment of design changes.

- - - - - - - — -————— — 

- - --- - ----- - - - --- -- - -—--- ---- --— -% ---— — - -- -- - - - - -—— - --- - -
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The occupants of Towers A and B In Groshon g Hall are permanent
personnel , grades E1-6.

Three types of cei l ing material wil l  be tested in Carter and
Groshong Hal ls:  the exist ing type of miner al f iber acous ti ca l
t i l e , that exist ing type painted so that there are bands of
color in a hallway , and a harder—faced material. The two ex-
perimental designs reflect two different approaches to re-
ducing vandal ism: target hardening, that is , using a material
which Is bel ieved to be more resistant to the types of damage
inf l icted on cei ling t i les;  and appearance , that is , beaut i fy ing
the existing type of ceiling tiles because that might be a
deterrent to damage (this also involves behavior modif ication
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 orien ta t ion of —

i nd iv idua ls  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 informat ion:

o How many people It took to make the changes

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

o What the hourly rate was of the people who did the
wo rk

o If a pr iva te  contract or 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 desi gn changes follows :

Initia l Data Post—Change Evaluation
Collection Data Collec tion

- 
j

CHANGESiPI~~~~~~~~
-
~~~~~~~~~~~

’

6 Months 6 Months 3 Months

_________  - — - % -  - — 
- - - --• - -,-- --—---- — - ---- — --—- - -

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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~ CONSTRAINTS
4.

There are some constraints whic h must be observed in connection
-
~~ 

- 

with the Demonstration Program:

o Construc tion related to design changes cannot begin
until after the specified Initial data— collection
period (here , it is six months).

o The i nitial data collection cannot begin until the
impending refurb ish ing/ renovat ion of Carter and Gro—

— shong Halls is completed. Unfortunately, at the
time thi s Demons t ra t ion  Program report was being
written , command personnel at Norfolk did not know

- 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
Demonstrat ion Program--Is that the w ork wi l l  be
completed in early spring 1980. Firmer information
may be ava i lab le  in late May 1979.

o No changes-—no major renovation or construction——may
5~ ma de at the test si tes during the da ta—co l lec t ion

‘ - per iods.  Although data wi ll be co l lec ted wh i le  the
ce i l i n g—t i l e  design chang es are being made , that
data wi l l  not be considered or wi l l  be examined

-‘ - separately. T t  may also be necessary to “throw
out” or examine separately the data col lected for
a period immediately after the changes--part icular ly
if vandalism rises dramatically —— and to extend the
data -collection period by that much more time.

[ 
-
~ o When - changes involv ing color are made , as are pro-

posed at Norfolk , they should be couched to residents
as being an improvement in the environment: the

- 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 m ight just be “ late ”

additions to that project. Otherwise , there is a
danger the residents will perceive the painting of
the cei l ing t i les as a “test” wh ich they might find

4 it Interesting and amusing to interfere with. When
the painted ceiling tiles are replaced , it must be

- 
with a tile of the same color.

S -

I
. a-

— 
~~ - -~~~~

--— -~~~~~~~
-• - .  -
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DATA ANALYSIS

By using statistical procedures appropriate for the evaluation
p l a n , one can tell whether any meaningful results occured as a
result of the design changes by descr ibing and comparing:

1. Frequency of damage

2. Type of damage

3. Frequency by type of damage
a. Hole(s)
b. Burn(s)
c. Wri t ing (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
reliab le 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—e ffective-
ness of usin g 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 exam pl e, 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

/
,
$l ,000 - $250

Design = ( ___________________________ ~ 100 = 75%
Effectiveness $1,000 JThus , Design Effect Ive~ess = 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.

I 

- - Benefit—Cost Margin Benefits - Costs
- The ma rgin measures the absolute difference between the savings

realized when the damage 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
c neaper to so lve -tne dama ge problem than to let It cont inue.

- For example, if damage costing $1 ,000 is prevented by a design
L cost ing $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 (with a particular desi gn) is greater than the cost
a 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 term s 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

- 
$i ,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 —c ost ratio of one means that the costs of the prob —

- - lem and the solution are equal , and a ratio of less than one4 
- 

means that the solution is more costly than lett ing the problem
continue.

S -

.t

‘p

4 ’

-
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~~~~~~~~~~~~~~~~~~~~~~~~~~~

- -

~~~~

--

~~~~

- - - - -- — - - - - . ~~~~~~~~T T~~~_: H 
—-~~~~~~~~~ --—- —- - -— -- - -- -—~~~~ --~~ ---— —~~~——- —- -- —~~~~~~~~~~ .- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ -



B f i t  — 
Design Cost per No. of damageene — Efficiency X damage incident X incidents per year

where ,
Cost per Labor Cost Material cost Administrative
damag e  = per Incident + per incident + cost  per incident
incident

+ Overhead cost
per incident ‘-

Cost of one Total number -

f installation of installations
C o s t s  = ( of the remedial X required to cover +

design area at r i sk

/Ma terlal cost Number of units\
( per usable unit replaced and In 1( replaced and not X stock J
‘~ -reuse d , and of -

\unused inventory

The sample form for co l lec t ing  data on damage to ce i l ing  t i l es
does not a-sk that the persons making repairs list material costs ,

L 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 informat ion.
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 “X”
number of ceiling tiles.

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

o Designs which are less than 100% effective.

o 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 withs tandIng
a particular kind of damage.

_

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

- - - - ~~~~~~~~~~~~ _ _~~~~
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o Limitations on the utility of the design which are
intrinsic to the design i tself (e.g. the ex pected

~~~~~~~ 

useful l i fetime of a cei l ing t i le) or extr insic
to the design (e.g. the remaining lifetime of

4 .  the building in which the design element is In-
stalled).

o Phased installatio n of the design , e.g. replacing
ceiling tiles as they are damaged , as well as one-

-

• 
~~ p shot instal lat ion, e.g. renovating the entire floor —

wh ile the occupants are on vacation. (This Demon-
- - stratton Program will use a one—shot Installa tion

~~~~~ 
procedure when the design changes are made at the

- end 0f the firs t 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 l i fetime of the design itse l f)  should be
- 

undertaken during the Demonstration Program in accordance with
the principles and procedures of economic analysis (benefit-

- cost ana lys i s )  out l ined in the ECONOMIC ANALYSIS  HANDBOOK ,
NAVFAC P- 442 , Depa rtment of the Navy, Nava l Faci l i t ies  Engi-

- neering Command , June 1975.

~

~~~~-

_ _ _ _  - -~~~~~~~~~ - ---—-- - - - - -
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COST ESTIMATE FOR DEMONSTRATION PRO GRA M

A. Target Hardenin g Design Concept

1. Mater ials——mineral fiber acoustical tile with a — - -

“tough” face (see specif ications); does not include
sus pended “T” grid which is existing and~~Tll not
be replaced. —

~ -
‘

Quantity Item Unit Cost Extended Cost

650 2x4 t i le (8sf )  42*/ s f  $2184
1200 2x2 t i le (4s f )  42*/ s f  2016

TOTAL $42 00

Materials estimates are based on current East Coast
pr i ces , including freight , provided by three manu— , -

facturers. Prices are expected to increase eight to — -

twelve per cent (8- 12%) per year and vary wi th the
distr ibutor. Bulk pr ices w i l l  probably not be
available because the quantities are nofTirge enough.

Quantities of tiles include a twenty per cent (20%)
average for inventory to provide for replacement
during the six-month data—collect ion 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 installation by a private contractor follows.

Quantity Item Unit Cost Extended Cost

1080 2x4 t i le (8sf)  25*/ s f  $2160
1980 2x2 t i le (4sf )  25*/ s f  1980

TOTAL $414 0

Labor estimates are based on current East Coast prices
adjusted for Norfolk , Virginia. Quantities are double
the number of tiles to be installed , to accoun t for
removal  and salvage of existing tile.

‘I (

______________ —
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B. Beauti f icat ion (Behavior Modif icat ion ) Design Conce pt

1. Materials —— latex paint , in three colors , for painting
mineral fiber acoust ical  ti le of the exist ing 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) H

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

TOTAL $432

- 
Mater ials estimates are based on current East Coast - -

‘ 
. p r i c e s  p r o v i d e d  by three manufacturers . Prices are

-‘ - expected to increase eight to twelve per cent (8— 12%)
per year and vary w i th  the d ist r ibutor .  Bulk pr ices

- 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.

~
- t .~~ 2. Labor—-al though “self-hel p ” 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 t i le (8sf) 25* /sf $2160
1980 2x2 tile (4sf )  25* /sf  1980

~ 4 
- 

TOTAL $4 140

- 
Labor estimates are based on current East Cost prices
adjusted for Norfolk , Virg in ia , and include overhead

- and profit. Quanti t ies of tiles for estimating in-
stal lat ion labor are double the number of t i les to be

- - Installed to account for removal and salvage of
exist ing tile.

A

“ p

¶- 
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SPECIFICAT IONS FOR CEILING CHANGES ( TARGET HAR D ENING 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 here in are square -edged ,
nominal 2x4 and 2x2 , with special sizes to accomodate
existing system. All panels shall have damage—resistant
character ist ics as s peci f ied hereinafter.

1.3 Quality Assurance

1.3.1 Performance Data: Acoustical Materials and
Insulating Association (AlMA) Bulletin ,
“Performance Data Architectural Acoustical
Materials. ”

1.3.1.1 Flame-Spread Range: ASTM E84.

1.3.1.2 No ise—Reduct Ion  Coef f ic ien t  (- NRC): ASTM C423 ,
as publ ished In A lMA Bullet in.

1.3.1.3 Sound—Transm issIon Class (STC), as published
in A lMA Bul let in 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 corn—
pliance with these Specifications.

1.4.2 Samples: Submit three sets of 12—inch -square
samples for acoustic panel require d . Each
samp le shal l  show the full range of exposed
co lor and texture to be expected in the corn—
pleted work. Sample submittal and Contract ing
Off icer ’s review shall be for color and texture
only. Complia nce wi th  all other requirements
is the exclusive responsibility of the Contractor. “

_ _ _  _ _  

~~ - - - -  
- 
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-
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4 .

1.4.3 Maintenance Instructions: Submit manufacturer ’s
4 - . recommendations for cleaning and refinishing
4 ,  

panels , including precautions against materials and
- methods which may be detrimental to finishes and

- acoust ic ef f ic iency .

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 acoust ic
• material manufacturer ’s recommendations for

-~~ storage of acoustic panels to be used in the
wor k.

- 

2. PRODUCTS

2.1 Mineral material overlay type: Design is based on the
- product of Armstrong Co. “Armatuff ”  w ith the fo l l ow ing

characte r is t ics:

- 
2.1.1 Size: Nominal 2 ’ x4 ’ x5/ 8”  - th ick and 2 ’ x2 ’ x 5/8”

- 

i 

-~ thick. -

-
~ I 

- 

2.1.2 NRC: .55— .65.

t - 
2.1.3 STC: 35 — 39.

2.1.4 Flame spread: 0—25.

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

- ¶ -

- 

2.1.6 Surface: High—Impact miner al bonded to tile.

-

, I 2.1.7 Finish: Viny l latex paint.

2.2 Provide one of the products upon which the design
- - is based , or the equal products of the fol lowing:

t - 2.2.1 Conwed Corporation.

2.2.2 Owens— Corning Fiberglas.

2.3 Accessories: Provide manufacturer ’s standard flexible

4 deceleration cl ips for attachment to existing grid.

S - 
- -

‘ p

4 _b.
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3. INSTALLATION

3.1 Remove all exist ing tile from designated ha l lways  and
salva ge for Owner (Navy).

3.2. Ver i fy that ex is t ing  grid system is in acce ptab le  con-
dition to receive new tile. Notify Contractin g Officer
of any conditions to the contrary .

3.3 AcoustIcal lay— In panels shall be installed in the com-
pleted grid system according to manufacture r ’s instal-
lation instructions and recommendations.

3.4 Acceptance

All chipped , nicked , scratched , soiled and otherw ise
defective panels , or panels damaged during or after
installa tion and prior to final acceptance shall be
removed and replaced at no additional cost to the
Government.

MANUFACTURERS:

Armst rong  Cork Company
Gab les  One Tower  Bui ld ing
1320 South Dixie Highwa y
Coral Gables , FL 33146
Conwed Corpora t ion
Cei l ing  Products D i v i s i on
332 Minnesota Street
P.O . Box 43237
Saint Paul , MN 55164

Owens -Corning Fiberglas Corporation
Interiors Marketing Division
Fiberglas Tower
Toledo , OH 43659

Capau l Ce i l i ngs  -

Division of Acoust iflex Corporation
210 West 22nd Street , Suite 129
O a k b r o o k , IL 605 44

~I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I ~~~ _ _ _ _
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SPECIFICATIONS FOR CEILING CHANGES --BEAUTIFICATION (B:HAVIOR
S 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 desc ribed in this section.

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

1.3 Quality Assurance

1.3.1 Performance Data: Acoustical Materia ls and
Insulating Association (AlMA) Bulletin ,
“Performance Data Archi tectural  Acous t ica l
Mater ials. ”

1.3.1.1 Flame—Spread Range: ASTM E84.

1.3.1.2 NoIse—Reduct ion Coeff ic ient  (NRC):  ASTM C423 ,
as published in A lMA Bulletin.

1.3.1.3 So und— Transmission Class (STC ) ,  as publ ished
in A lMA Bul letin for Mounting, No. 7.

4 1.4 Subm lttals

1.4.1 Manufacture r ’s Data: Submit two copies of manu-
facturer ’s spec ifications and -Installation in-
structions for acoust ic panel requi red , i nclud i ng
certified laboratory test reports and other data

I I  
as required , inc luding cer t i f ied laboratory test
reports and other data as required to show com-
pliance with these Specifications.

1.4.2 Samples: Subm it three sets of 12-inch-square
samples for acoustic panel required. Each
sample shall show the full range of exposed
co lor  and tex ture to be expected in the corn-
pleted work .  Sample submi ttal and Contracting
Off icer ’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 detr imental to f in ishes and
acoustic efficiency.

‘p
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1.5 Product Delivery, Storage and Handlin g

1.5.1 Deliver acoustic panels to the Project site in
original unopened packages , bearing manufacture r ’ s
name and labelled to identify each type of
acoust ic  unit.

1.5.2 Storage: Advise Contracting Officer of acoustic
m a t e r i a l  manufacturer ’s recommenda tions for
storage of acous tic panels to be used in the
work.

2. PRODUCTS

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 fissure d 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 follow ing:

2.2.1 Conwed Corporation.

2.2.2 Owens Corn ing Fiberglas.

2.3 Accessories: Provide manufac turer ’s standard flexible
decelera t ion c l ips for attachment to ex is t ing grid.

3. S110P PAINTING

3.1 Remove any loose dirt or par t i c les from manufa c tur ing
from the face of the new panels.

3.2 Paint by spraying or by roll coating, accord ing to
the manufac t urer ’ s I ns t ruc t i ons, being caref ul not
to close or clog the perforations or fissures in the
mater ia l.

- 
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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-
t ‘‘ turers or equal:

3.3.1.a Pratt & Lambert Vapex flat wall paint.

3.3.1.b PPG Wa ll h lde 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
- quant ltites.

3.3.2.a Provide paint in the following colors or equal.
Color selec tion is based on Pratt & Lambert
colors . If another manufactu rer ’s product is
selected , submit three sets of 3” x5 ”  card
samples showing colors to match those listed
below. Sample submittal and Contracting Ofi-
f icer ’ s review wi l l  be for color and textu re
only. Compliance with all other manufacturer ’s

- requirements is the exclusive responsibilit y
of the Contractor.

t~. 3.3.2.b Color  A: Pratt  & Larnbert #3564 Sunday Green.

Color B: Pratt & Lambert #5097 Blue Storm.

Color C: Pratt & Lambert #8044 V lo l i t e .

4. INSTALLATION
h r 

- - 

4.1. Remove all ex is t ing  t i le from designated hal lway s and

- 

salvage for Owner (Navy).

4.2 Ver ify that existing grid system Is in acceptable
- - c ond i t i on  to receive new tile. Notify Cont racting

- 
Officer of any conditions to the contrary .

- 
4.3 Acoustical lay— In panels shall be installed in the

completed grid system accord ing to manufac turer ’s
installation inst ruct ions and recommendat ions and
according to color and location as shown on the ac-

- companying draw ings.
- 

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 addi t iona l cost to the
Government.4 .

4 
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CEILING TILE DAMAGE REPORT FORM

P 
~~~
., NAME OF PERSON SUBMITTING FORM ________________________

DATE __ I /_ _ _ _ _

BUILDING (C i rcle One) Carter Groshong

FLOOR (Circ le One) 1 2 3 4 5 6

WING /TOWER (Circle One) A B C D

- - NOTE: Record only -types of damage to til es which need to be
replaced. The d iscr iminat ing 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)-—
bu t not small scratches or marks made from moving furniture.
Tiles which need to be replaced because of ma intenance problems ,
such as water damage from leaking pipes , should not be counted.

MA JO R DAMA GE TY PES TALLY OF DA MA GED TILE S TOTAL
Ho le (s ) 

-

Burn(s)

Wri ting (Marking)

Broken /Missing

INSTRUCTIONS TO THOSE MAKING REGULAR INSPECTI ONS: As you walk
down each hallway, no te on the form above the type of damage you
observ e on the ceiling tiles. You may make tally marks ( t$14$) in
the second column for each tim e 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 , build ing and location (by
floor and wing or tower).

IN STRUCTIONS TO THOSE REPLACING T ILES :  P lease note h ow man y
3 tile s you replace and for what reason (holes , burns , writing,

broken or m issing) on the above form . Also note the date ,
building and location. (by floor and wing or tower).

_ _ _ _ _ _ _ _  _ _ _  _ _  _ - ~~~~~~~~~~~~ - -- - -~~~~~~~~~



MONTHLY REPORT ON 
- 

BEQ POPULATION
NAME OF PER SON SUBMITTIN G FORM ____________________________

‘p DATE 
______/ /_____________

BUILDING ____________________________

4’ - INSTRUCTIONS TO BEQ MANAGERS/STAFF: On the first day of each
- month , write in the space below the number of residents assigned

to each wing of each floor at the end of the previous day (the
last day of the previous month). Also indicate how many of them

- are t rans ients, students and permanent personnel.

- 

FLOOR /WING TOTAL STUDENT PERMANENT TRANSIENT

- -  lA 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

- - 

lB 
____________  ___________  ___________  ___________

lC 
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

1D 
____________  ___________  ___________  ___________

2A 
____________ ____________ ____________ ____________

4 28 
____________ ____________ ____________ ____________

3D 

_ _ _  _ _ _  _ _ _  _ _ _

4 4A 
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

4B 
____________ ____________ ____________ ____________

4C 
______________ _____________ ______________ ______________

- - 4D 
____________ ____________ ____________ ____________

.

— -
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LOG OF MAJOR EVENTS
4 . -

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

~ 
which bu ilding the log refers to.

BUILDING (Circle One) Carter Groshong

- DATE EVENT
5 -

-1 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

$5- - -  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_______________ -
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Doors/Hardwa re’ Demonstration Program

The Purpose of the Demonstration Program is to tes t whe ther
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 BEQ5 at the Nava l 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 des ign changes which will be tested in the Demonstration
Program involve both targe t hardening and behavior modification.
Target hardening is the use of material which is believed to be
more resistant to damage (here, a sol id—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 whic h eliminates the
problem/cost of lost keys and thus alters the way an individ ual
approaches entry to his sleep ing room.

DEMONSTRATION PROGRAM STRUCTURE

TIME (in months)

Before Chan ge Af ter Change
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

New Design Location 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0

Exis t ing  Design 
~ ~ ~ ~ o o o a o 0 0 0 0 0 0 0 0 0

(Adapted from Fi tz— Gibbons ,
Carol Taylor and Morr is ,
Lynn Lyons , How to Des ig n a
Pro gram Evaluation , 1978, p. 55)
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X represen ts the door/hardware changes which will be made in the
locations designated for testing the design concepts. 0 is
documentat ion of incidents of door / hardware dama ge in both lo-
ca t ions , 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 expec ted , a compar ison location
Is needed. The important cons ideration for selection of the
two loca tions Includes the similarity of resident populations ,
the build ing design and the building management.

The firs t nine months of data collection on door/hardware
damage and repair--data collec ted 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 selec ted and to compare
in the two locat ions 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 suffici ent time to collect enough incidents and types —

of door/hardware damage to provide a reliable pictu re of the
door/hardware damage that occurs both before and after the
changes.

SITE SELECTION 
-

The changes w ill 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 location will be those — -

same floors of Bu ilding 91, wh ich has a very similar popu-
lat ion. The existing design location was selected because
It is similar to the new design location.

One of the three cons iderations for site selection was simi-
lar ity of resident populations. These two locations--the
four th floors and the second floors of both buildings--have
the same type and rank of student. The popula tions of these
floors are very similar ——s tudents , grades E1—6.

Ty pi cal ly,  there are virtuall y no vandalism problems in BEQ
areas hous ing CPOs or Waves , so Wing C of Building 91 has been
el iminated from this experimental program since late in the
design of thi s Demonstrat i on Program , the contractor learned
that a billeting change had been made in the two BEQs planned
for this program. Because of an overflow of Chief Petty
Officers and Waves , one wing (C) of Bu ilding 91 was turned
over to them : CPOS are on the top two floors and Waves on the
bottom two floors of this wing . Although this situation is
reportedly temporary and may not ex ist by the time the Demon-
stration Program Is implemented , it was deeme d prudent to mo-
dify the desi gn to accomodate this situation.

( } 
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~~~ In term s of building design , Buildings 90/91 are described as
having three wings -— A , B and C—- al though A and B are the two
ends of a continuous ha il. The C Wing is physically isolated
f r o m  A and  B, t h a t  is , it is not necessary for anyone entering
C to pass -thr ough A or B, nor  is  it necessary for anyone entering
A or B to pas-s through C. This is important because of the
possible Influence Chief Petty Officers , the Navy ’s highest -
ranking enlisted men , might exert over lower-ranking sailors ,
which would make Building 91 quite dissimilar to Building 90.
However , because C is physically isolated , it can be assumed
its occupants will have minimal effect on the occupants of
W ings A and B of Building 91, thus not destroying its simi-

- larity to Building 90’s A and B Wings.

The last consideration in matching the buildings was that both
buildings have the same manager.

DATA -COLL ECTION PERIOD

T he da ta to tes t  the e f f ec t i veness  of design changes will be
col lected over a period of t ime. As pointed out by BOSh in
i ts study on va nda lism in Navy BE Q s , “threats ” to the va lidity
of an evaluat ion of the design change can be minimized through
the use of a “time ser ies ” design. This is done by Inst i tu t ing
routine measurements of vandalism Incidents and repair for a
specified period of time , then installing the design concept
aimed at reducing vanda l ism , and finally continuing measure —
me nt of the vanda lism and repairs . Then the trends over time

-- both before a nd af ter  the changes are compared. Since there
is a lso a control group (no changes in the type of doors and

~~ ~~

— • - - door hardware wi l l  be made in t~’ese areas), all incidents
before the changes can be compared with all incide nts after
the changes both within each location and between the two lo-

- - cations.
~ -4

- For this Demonst ra t ion  Program , data collection will be over an
18—month period (nine months before and nine months after the
changes are made), plus the time it takes to make the door/ door

- - hardware changes. This figure is based on estimated incidents
of door/ door hardware damage In Buildings 90/91. Nine months
for each da ta-collection period is be lieved su f f i c i en t  t ime

- 
to co l lect  enough incidents of damage to provide s t a t i s t i c a l l y —
rel iable results.

‘ - RECOROKEEPING

The backbone of the Demonst ra t ion Program is. of course ,
- - recordkeeping,  or data co l l ec t i on .  Whether or not BE Q man-

agemen t personnel are currently documenting vandalism and
4 - repair , they must do so for th is Demonstration Program.

While the documentation Is mandatory , however , it is designed

- 
.‘~‘IT~ -EH- - — - - - — - -  -- 
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to be the least d isrupt ive to normal BEQ act ivities. The
4 data must be c o l l e c t e d - w e e k l y  by f loor and buil ding.

For this Demonstration Program , both BEQ resident managers , -
~ -

or their assistants , and persons who make repairs w ill be re-
quired to keep records on door/door hardware damage for the
test sites. The BEQ personnel should make weekly inventories
of damage--alway s on the same day of the wee k. This avoids
the possibility that one period (of a week) might include two
weekends , which could be hi gh periods of vandalism — type
damage , while another “week ” might be onl y five or six days
long. However , this Demonstration Program does not prescr ibe
when or how f requent l y  repairs should be made. Repairs should
be made in keeping wi th usual procedu re. —

The da ta— collection forms , samples of wh ich appear at the end
of th i s sect ion , are somewhat self—explanatory . Yet It is
important that before data collection begins, the persons who
w ill be filling out these forms be given an orientation to
establish ground rules about what types of damage to doors
and door hardware will be monitored and recorded and how and
when the forms should be filled out , as well as to provide
them wi th an opportunity to ask questions. The purpose is to
make the data collection as com plete and uniform as possible.

The sample forms demonstra te the information which is vital
to meaningful analysis of damage to doors /door hardware and
the Impact of the des i gn  changes , Inclu ding a “possible or
probable cause ” of the damage, e.g. kick ing, use of a blunt
instrument , use of a “tool .”

In add ition to keeping records of types of damage and numbers
of doors and their hardware damaged , the BEQ mana gement per-
sonnel need to keep monthl y records showing the number , type
and grade of residents on each floor which is part of this
Demonstration Program. A sample form for th is data collection
appears at the end of this section. The same individuals
should also keep a “log ” of events in the BEQ which might
affect inc idents of vandalism , e.g. graduation from school
or a fire in one building. This “log, ” a sample of which
is inc luded 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 door/door
hardware damage.

SInce recordkeeping In itself may influence repair and even
observa tion 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
BOSh study pointe d out , “the measuring instrument should not
produce more or less repair than would normally occur ” and
“a routinized recording instrument should be in place on the

— ——-- - _•_-__,-.- --—--— S -
~
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chosen si te before the treatment Is instituted and should create
less react iv i ty ” (react ion to recordkeeping). This necessi ty

‘_ , that recordkeeping be routine is ass ociated with the required
pre—cha nge data-col lect ion period.

I ~ Additionally, before data collection begins , although the doors
and hardware need not look “terr i f ic, ” they must be in working
order. Since the cost of starting the Demonstration Program with
all new existing — type doors and hardware Is prohibitive , it would

-‘ — be helpful for photographs to be taken of the condition of each
door in the test at the time the data co l lect ion begins and again
at the end of the second nine -month data collection period. In
addition , records should be compiled showing when each of the
doors now exist ing in the two buildings was newly installed. The
p h o t o g r a p h s  at the beginning and end of the data— collection
period--plus the work repair data kept for the experimental
program -—should provide data analysts with additional useful
i nformation on the extent and type of damage found.

IMPLEMENTATION OF DESIGN CHANGES /EVALUATION SCHEDULE

The Demonstration Program could begin at any time here--and the
sooner  t he  better since current command personnel who would be
involved In the program are quite enthusiastic about it. But it
should not be started at an atypical time such as a holiday
season. A time schedule for implementation and evaluation of
door/door hardware design changes is proposed that would have
data—col lec t ion  for this Demonstration Program end at
approximately the same time data collection for a similar
Demonstration Program on design changes in hallway ceilings is
be ing concluded at another base. Then the evaluations of the
design changes of both buil dings would be made at the same time.
However , this is mainly for convenience and to keep the
evaluat ion from running over too long a time. It is not a
problem if the Demonstration Program at San Diego must beg in
earl ier than this schedu le.  W hat is important is that there be a
nine —month data— collection period before the changes are made and
ano ther nine-month data—collection period after the changes are
made.

- - On the basis of a coin flip, which made the selection chance , it
was determined that the door/door hardware changes should be made

- in Building 90. Because the populations are virtually identical
on the fourth floors of Buildings 90/91 (they are prospective

- - students “Awai t ing Instruction ,” grades E1— 3) and on the second
f loors of Bui ldings 90/91 (they are radio operator students ,
gra des E 1—3),  th ose f lo o rs are  mat c hed f o r thi s D emon s t r a t i o n
Program. Thus , the door/door hardware changes will be made on
f loors 2 and 4 of Building 90 , but not on floors 2 and 4 of
Building 91. Forty— eight doors and their hardware will be changed

4 - 
for this experimental program.

4,’
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One new type of door /door hardware “system ” w i l l  be tested at
San Diego against the exist ing door /door hardware “system. ”
Buil dings 90/91 presently have solid— core wood doors with a
fire-retardant gypsum fill and vent grilles at the bottom;
they have a residential type latchset keyed through the knob.
The doors which will be installed for this experimental pro-
gram are a lso so l id-c ore wood wi th  a f i re—retar dant  gypsum
f i ll , b u t  they  w i l l not  ha v e v ent  grilles and will be rein—
forced on the interior of the door around the lockse t ;  the
l o c k i n g  m e c h a n i s m  w i l l  be a “ keyless ” or c i p h e r  l o c k  used
w i t h  a “high-security ” str ike plate. This combinat ion of a
reinforced wood door and a cipher lock reflects two approaches
to reducing vandalism: target hardening, which is the In-
ten or reinforcement of the wood door around the lockset to make
the door more resistant to damage , and  b e h a v i o r  modification
of the residents by eliminating the lost or misp laced key
which so often is t h e  r eason  f o r  a door  and  locking mechanism
being broken. The use of the cipher lock is des i gned to
decrease the need for damage to doors and their hardware.

The time schedule a lso  inc ludes a per i od for or i en tat i on of
I n d i v i d u a l s  who will collect the data and a three—month evalu-
ation period once all data has been collected. The time for
making the changes in doors and door hardware should be as
short as possible. And it should be well documented for the
follow ing information:

o How many peop le it took to make the changes

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

o What the hourly rate was of the people who di d the
work

o If a private contractor was used , what was the total
contract fee , including prof it and overhead

A diagram of the proposed schedule for implementation and
evaluation of the door/door hardware design changes follows:

Initial Data
Collection - Post—Change E~alua—

- 
Data Col lect ion tion

9 Months 9 Months 3 Months

—-
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CONSTRAINT S
4 .

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

• o Construction related to design changes cannot begin
until after the specified Initial data—collection
perlod .

o No changes —— no major renovation or construction --
may be made during the data -collection periods.
Although data will be collected while the design
changes are being made , that data will not be con—
sidered or may be considered separately. It may
a l so be necess ary to “th row ou t” or examine separ-
at~ly the data collected for a period immediately
after the changes -—particularly if vanda lism rises
dramatically —— and to extend the data— collection
period by that much more time.

-

DATA ANALYSI S
- By using statistical procedures appropriate for the evaluation

p l a n , one can tell whether any meaningful results occured as
a result of the design changes by describing and comparing:

- 1. Frequency of damage

4 2. Type of damage

3. Frequency by type of damage
a. Hole or break in face of door (other than around

lockset)
b. Ho le or break in door around lockset  or knob
c. Knob missing

I 
- 

d. Lock broken
e. Vent grille missing or broken
f. Deadbo lt lock broken
g. Door split around lockset
h. Hinge damaged or pulled away
i. Other

- 4. Trends and patterns of damage over time

- The statistical analyses applied to these measurements woul d
- 

s how , using conventional statistical si gnificance levels ,
whether differences found were due to chance , variation or were

- reliable differe ,ces in the frequency and types of door and
door  h a r d w a r e  d a m a g e , w h i c h  w ou ld p o i n t  to t h e  e f f ec t i v e ness

- of the design changes.

— -

‘ p
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COST ANALYSIS

Analysis of cost requires establis hing 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 exam pl e, if the total cost of damage in the control group
of doors and door hardware is $1 ,000 and the total cost of
damage for that design element in the test group is $250, then

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

Thus, Design Effectiveness = 75%.

Once the effectiveness of the remedial designs has been cal-
culated , their cost-effectiveness is determined by calculat ing
a benefit —cost margin and a benefit — cost ratio for each.

The measure of benefit is the annual dollar savings realize d
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-cos t ratio are defined , calcu-
lated and interpreted as shown below.

Benefit —Cost Margin = Benef i ts  - Cos t s

The margin measures the absolute difference between the savings
realized when the damage is prevented and the costs of the
so lution. It thus tel ls whether the remedial design Is
actual ly affordable. A ~ositive ma rgin means that it is
cheaper to solve the 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

- 

- r -- ~~~~~~~~~~
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means that the costs of the problem and the cn lution are
equal. A negative margin means that the cost i.~~f so lv ing  the

‘- problem (with a particular design) is greater than the cost
of letting the problem continue.

Benefit -Cost Ratio = Benefits/Costs

- The rat io measures the re la t ive  di f ference between the sav-
i n g s  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 term s of dollar
savings realized for every dollar invested. A ratio greater

* - - than one means that the benefits of solving the proble m 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 lett ing the
problem continue.

- - B fit Design Cost per No. of damageene Efficiency X damage incident X Incidents per year
where ,

- 
Cost  per Labor cost Mater ia l cost Administrative

L 4 d a m a g e  = per incident + per Incident + cost  per i n c i d e n t
incident

- 
Overhead cost

+ per incident

- Cost  of one Total number
I i n s t a l l a t i o n  of i n s t a ll a t i o n s

- - Costs = ~ of the remedial X required to cover +

‘~ design area at risk

/ M a t e r i a l  cos t  N u m b e r  of u n i t s
f per usable unit replaced and in
I replaced and not X stock

4 - ~ reuse d , and of
\unused inventory

4

I.- ‘ 
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The data for determi ng cos t -e f fec t i veness  of design changes
- : involving doors ~nd door hard ware in Buildings 90/91 at San

Diego, CA , will be taken from the “Door Repair Repor t Form ,”
a sample of which appears at the end of this section. That
form asks for the person submitting the form to note the
fo l low i ng:

o Length of time to make repairs

o Cost of mate rials

o Number of persons mak ing repairs

o Hourl y rates of repair—c rew members

The methodolog y for de terming the cost-effectiveness of the
designs tested shoul d be flexible enough to account for:

o Desi gns which are less than 100% effective.

o Var iable effectiveness against different types of
damage , such as doors which are 75% effective against
kickIng, 90% effective against the use of a credit
card to v iolate the lock and 20% effective against
gum in the lock; or by area , such as 90% effective
within si gh t of the BEQ desk , 65% ef fec ti ve i n
remo te areas. The sample data— gathering instrument
on doors asks for specific information about the
type of damage to provide greater flexibility in
analysis of the data , that i s , so that a possible
determ ination can be made that a partic ular design
element is significantl y better at withstanding a
par ticular kind of damage.

o L imitations on the utility of the design whic h are
intrinsic to the design itself (e.g. the expected
usefu l ~l1fetime of a door) or extrins ic to the
des ign (e.g. the remainin g lifetlie of the building
in wh ich the new de sign is installed). 

-

o Phased installat ion of the design , e.g. replac ing
doors as they are damaged , as well as one-s hot
installa tion , e.g. renovating the entire floor
while the occupants are on vacat ion.

Development of the complete methodology for establishin g the
cos t-effectiveness of the remedial des ign over the expected
remain ing lifetime of the BEQ in which it is installed (or over
the expected useful lifet ime of the design itsel f) should be
un dertaken during the Demonstration Program In accordance with
the pr inciples and procedures of economic analysis (benefit-
cos t analysis) outlined in the ECONOMIC ANALYSIS HAN DBOOK ,
NAVFAC P—442 , Departmen t of the Nav y, Naval Facilities Engi-
neering Comman d , June 1975.

-
~~~ -

- 4 - - a I
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‘p
COST ESTIMATE FOR DE MONSTRATI ON PROGRAM

- A. Doors (Target Hardening Desig n Concept )
- 1. MaterIals--wood door , solid-core (particle board ),

20 minute UL labeled , with paint grade birch face
and no venti lator louver.

Quantity Item Unit Cost Extended Cost
- 52 Wood Door $62 $3224

52 Painted 20 1040
(mat’ l / labor) TOTAL $4264

Mater ials estimates are based on current West Coast
pr icw s , including freight , provided by three manu—

1$ facturers . Prices are expected to increase eight to
twelve per cent (8-12%) per year and vary with the 

—distr ibutor. Bulk prices wi l l  probably not be avail-
able because the quantit ies are not large enough.

Quantitites of doors include a ten per cent (10%)
overage for inventory to provide for replacement
during the nine—month data— collection period after
the change has been made.

4 - 2. Labor -—although Installation by base work crews may
be employed to execute the work , an estimated price
for installation by a private contractor follows.r -

- 

Quantity Item Unit C ost Est imated Cost
— 48 Remove exist Ing $ 6 $ 288

- door for salvage
- 48 Install new door 90 4320

- TOTAL $4608

- 
Labor estimates are based on current West Coast prices
adjusted for San Diego, California.

‘

‘ F
1’

- 
*

-,‘
- - - --—-- - -1 
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B. Door Hardware (Behavior Modification )

1. Mater ia ls——cipher , push—button lock (see spec i f ica t ions ) .

Quantity Item Unit Cost Extended Cost

58 Cipher lock $212* $12 ,296
(heavy duty )
w /str iker plate

58 C i p h e r  l o c k  $ 63* $ 3,654
(non-institutional) —

w / str iker plate
52 Passage latchset 35 1,820

TOTAL $ 5,474

Latchse ts may be salvaged or converted from
hardware in use on existing doors , and heavy—

- j  duty hinges should be reused if in good working
order.

Quantities of hardw are include a twenty per cent (20%)
and ten per cent (10%) overage , respectively, for In-
ventory to provide for replacement dur ing the nine—
month data— collection period after the change has been
made.

2. Labor --although 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

48 Hardware $30 $1 ,440
Installation

Labor estimates are based upon the records from Cecil
Field and adjusted for the West Coast and the current
market.

*Unit cost is list price quoted by the manufacturer June 1979.
The maximum discount offered is 1/3 off list price. It is
recommended that the less expensive (56% less) hardware assembly
be considered for use in the demonstration program as a behavior
modification approach rather than in combination with a target
hardening approach (i.e., the heavy duty lock).

I—
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SPECIFICATIONS FOR CHANGES IN THE DOOR / DOOR HARDWARE
DEMONSTRATION PROGRAM

~~ F

1. APPLICABLE PUBLICATIONS

1.1 The documents guiding the rehabil i tat ion of BEQs are:

1.2 DOD 427 0 .1—M , “Construction Criteria Manual ”

1.3 NAVFAC DM—8 , “Fire Protection Engineering ”
- 1.4 NFPA #101-1976 (or later edit ion), “Life Safety Code ”

1.5 Un iform Building — latest edition ( I .C .B .O. )

2. Prior approval has to be obtained from proper Naval authorit y
before any of the selected products and instal lat ion techn iques
can be used in the demonstration program.

3. Rooms with the rehabilitated doors will not have ventilation
louvers and , therefore , other provision may have to be made
to satisfy room air supply. (See Appendix page A-5 for
Discussion of Fire Safety Issues.)

~ ~
— -

1~,~

-

-

4 ,

________ 

— —- -— 
~~~~~~~~~~~~~~~~
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4 S P E C I F I C A T I O N S  FOR DOOR C H A N G E S

1. APPLICABLE PUBLICATIONS

1.1 The fo l lowing publ icat ions of the Issues l is ted below , ]
but referred to thereafter by basic designation only,
form a part of this spec i f icat ion to the extent Indi-
cated by the references thereto:

1.2 U.S. Department of Commerce , Commercial Standards (CS)
and Voluntary Product Standards (PS) :

PS 51-71 Hardwood Plywood
PS 1-74 Softwood Plywood

1.3 National Woodwork Manufacturers Assoc ia t ion  (NWMA):

I.S. 1-73 Hardwood Veneered including Hardboard
and Plastic Faced Flush Doors

Standard Door Guarantee , 1974 Edit ion.
- I.S. 4-70 Water — Repellent Preservative Non—

Pressure Treatment for Miliwork.

1.4 Underwriters ’ Laboratories , Inc. (UL):

US 1O(b)—1970 Fire Test of Door Assemblies.

1.5 Architectural Woodwork Institute (AWl):

Architectural Woodwork Quality Standards -

1973 Edition.

2. QUALITY CONTROL

2.1 Doors shall be the product of a manufacturer who can
furnish supported evidence that it is in busin ess and
operating as an individual , company, firm or corpora—
tion having a trade name or mark which is recognized
by the wood door manufacturing industry and has the4 capability and sufficient prod uction capacity to meet
construction schedules in the production of doors
complying with the contract requirements.

3. SIJBM ITTALS

3.1 Shop Drawings:

3.1.1 Submit shop drawings , including detai ls and
schedules , to the Contracting Officer for approval.
Indicate the location of each door , elevation of
each type of door , details of construc tion , marks

- _ _
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1

~~~~_ , 

to be used to identify the doors , locations and
• - extent of hardware blocking, and armor reinforcing,

and if factory—primed or factory finished ,
materials and method s to be used. Submit shop

- drawings and door schedule promptly following
receipt of approval to the door manufacturer.

3.1.2 Door finish hardware is specified in the accom—
- panying specification. Coord inate shop drawings ,

- templates and schedule of doors , hardware ,
painting and finish ing as necessary to insure
that doors shall be properly finished , machined

4 for hardware and ready to hang in exi sting •- • -

- frames.
3.1.3 Take field dimensions of existing frames and

- make all adjustments in door and door hardware
dimensions to accommodate existing site con-
ditions.

- 3.2 Cert i f Icates:

3.2.1 Submit to the Contract ing Off icer promptly after
- receipt of the notice to proceed , the manufactu-

rer ’s certified statement of his qualification
as required h e - - ~- in. In the event of reject ion

* 
a n o t h e r  m a n u f a ~~u r e r ’s cer t i f icat ion shall be
submitted within thirty calendar days after the
date of the notice of rejection..

3.2.2 Promptly fo l lowi ng receipt of approval of the
— 

door manufacturer , s u b m i t  c e r t i f i c a t i o n s  In
tr ipl icate for the Contracting Off icer ’s

- app roval at test ing that the doors meet speci f ied
requirements. Cert i f icat ion shall be j ointly

- ~ 
- signed and attested to by the Contractor , the
- 

door manufacturer and the door insta l la t ion
- spec ia l is ts .

3.2.3 Submit certificati on in writing that doors are
guaranteed for a period of not less than one
year from date of acceptance of the proj ect.
Conditions of guarantee shall be as stated in
NWMA 1.5. 1, Standard Door Guarantee.

- 4. DELIVERY AND STORAGE

4.1 Delivery doors in unopened packages , labe led to I d e n t i f y
contents.

t - 4 . 2  Store doors in fully covered , well venti lated dry
areas and protect from extreme changes in temperature

- and humidity .
‘ —

I 
________ 

_ _ _ _ _ _
S 
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5. LABELING -i
5.2 Each door shall have af f ixed labels or notarized cer t i—

ficate of confo rmity identifying the manufacturer as
the authority responsible for label ing accurac y , t h e
fire resistance class , sound transmission class , core
construction of flus h doors adhesion bond type , face
wood v e n e e r  g r a d e  a nd p r e s e r v a ti v e  treatment.

6. FLUSH DOORS

6.1 Except as otherwise specified , flush doors shall meet
the requirements of NWMA I.S. 1 and AW l Quality Stan-• dards I l lustrated. If the two standards conf l ict , the
latter shall govern.

6.2 Doors w i l l  be standa rd 3’ —O ” x 7’ — 2 ”  x 1—3/ 4 ”  adju sted
to accom modate ex is t ing site condit ions.

6.3 For paint finish , doors shall be birch face custom
grade , solid core (particle board ) edge glued to wood
frame.

7. FIRE RESISTANT DOORS -

7.1 Doors shall be of solid core (particle board) flus h
construction and shal l meet the performance requirements
of the Underwriters ’ Laboratories , Inc. , for the fire
resistance class of 20 minutes , and as described in
UL ( 1O)b for the appropriate c lass .

8. ADHESIVES AND BONDS

8.1 Adhesives and bonds shall be in a c c o r d a n c e  w i t h  NWMA
Standard I.S. 1, using requirements for type II bond
for interior doors .

9. TOLERANCES

9.1 Al lowable tolerances shall meet requirements of I.S. 1
and AW l Quality Standards Illustrate d , for s i ze , square-
ness and warp or twist tolerance. In case of conflict ,
the latter standard shall govern.

10. PREPARATION

10.1 All doors shall be pre -machined and prepared by the
manufacturer , as required to provide c learance at all
edges for exist ing si te condit ions. Mortising and
cutting for locks , bolts , c l o s e r s , hinges or other
purposes shall be provided except for surface applied
hardware. Doors shall not be cut or machined to s izes
smaller than those for which they were or iginal ly
manufactured.

(
~~~~~.)
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11. FACTORY FINISHING

11.1 All exposed surfaces on both faces , all four edges ,
and all surfaces fo rmed by machining for hardware that
wi l l  not be concealed shall be finished with manufac-
turer ’s standard wood preservative treatment.

11.2 FinIshed doors shall be protected wi th individual
4 

wrapping such as polyethylene bags or with wrapping
-‘ meeting requirements of Federa l Specif ication

LLL-D-58 1 .

12. FIELD PAINTING

12.1 Al l exposed surfaces on both faces , al l f ou r  edges ,
and all surfaces formed by machining for hardware that
wi l l  not be concealed shall be finished to match
existing doors in color and texture.

13. INSTALLATION

Install doors only after completion of all other work which
w o u l d  r a i s e  the  moisture c o n t e n t  of t he doo rs o r d a m a g e  t h e
surface of the doors . Doors shall be fit , hung and trimmed
as required for the openings they wi l l  c lose. Provide a
clearance of 1/8 Inch at sides and top and a clearance of
1/2 inch at bottom. The lock edge of doors shall be
beveled at the rate of 1/8 Inch in 2 Inches. Seal cuts
made on the job Immediately after cutting, using a clear
water—res is tan t  varnish or sealer.

MANUFA CTURERS:

Algoma Hardwoods , Inc.
100 Perry Street
Algoma , WI 54201

Cal -Wood Door
P.O. Box 1656
Santa Rosa , CA 95402

Weyerhaeuser Archit ectural Doors (Roddis)
‘ - P.O. Box 130

M a r s h f i e l d , WI 55449

4 .

4-a’,
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SPE C IFICATIO NS FOR DOOR HARDWARE CHAN GES

1. GENERAL

1.1. Where the finished shape or size of membe rs taking
hardware Is such as to prevent or make unsu itable
the use of the exact types specified , suitable types
shall be furnished as the type specif ied and of ample
s ize for the service required . All  modi f icat ions in
h a r d w a r e , necessary to meet any special  features of
the proj ect , shall be made to provide the required
operat ive or functional requirements. Hardware that
wi l l  be attached to metal shall be made to standard
templates so far as practicable.

1.2 Provide acceptable templates of all hardware items
for  use by m a nu f act urer s of doors  a nd f r ames , as
required.

1.3 Hardware for labeled fire doors shall be in accordance
with recommendations contained in NFPA’ s Standard
No. 80.

1.4 Hardware speci f ied to be reused shall be removed ,
packaged and marked for the proper opening, inspected ,
cleaned and recond itioned to Insure first class
operable condition prior to reinstal lation .

1.5 Subst i tu t ion of materials wi l l  not be permitted
except where speci f ical ly provided for herein.

2. APPLICABLE PUBLICATIONS

2.1 The fol lowing publ icat ions form a part of this spe —
ci f i c a t i o n  to t h e  extent indicated by the references
thereto:

2. 1.1 Federal Speci f icat ions (FS )

FF—H— ll l c  Hardware , Builders ; Shelf and
Miscel laneous

2.1.2 American National Standards Institute (ANSI)

ANSI A 156.1-1970 Butts and Hinges

ANS I A156 .2— 1972 Locks and Lock  T r i m

A N S I  A 156 .6—1972 Archi tectural  Door Trim

ANS I A 156.7- 1972 Template Hinge Dimensions

-5- ~~- ----—•-- - - 5 - 5.-- -~~s.~i.~u~~
——-———-- - -- -5 —
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2.1.3 BuIlders Hardware Manufacturer ’s Associat ion
4 .

~~ BHNA 1301 June 1969 MaterIals & Finishes
Standards

— 2.1.4 National Fire Protection Associat ion

N FPA No. 80-1974 Standard for Fire Doors
and W i n d o w s

-~~~~ 
5 ’ -,

• - 3. SUBMITTALS
-‘ ~ - 3.1 SubmIt for approval four copies of catalogs and de-
-

~ 
- scr ipt ive literature of all finish hardware. Also

submit aff idavits certifying that all items of hard-
- 

ware meet all specif icat ion requirements.

3.2 Submit three copies of cert i f ication by independent
— 

testing laboratory attesting that hardware contem-
- plated for labeled fire door units com plies with

requirements for each c lass i f icat ion indicated .

4. FASTENINGS -

4.1 SuItable type fastening devices shall be provided
for instal lat ion of hardware Items. Instal lat ion

- - shall provide against shock and tampering. Exposed
fasten ings shall match contiguous material and

k finish of hardware items , be Inconspicuous and ,
where  p r a c t i c a b l e, shall finish flush with sur-
rounding surfaces. All fastenings shall be of

- materials compatible with material contacting( hardware surfaces.

- 
5. HARDWARE ITEMS AND LOCATIONS

- — 5.1 Hinges shall be reused exist ing hardware In exist ing
locations or conform to the specif icat ions below.

— 5.1.1 Hinges shall conform to app licable provisions of
ANS I A156 .1 and dimensions of template hinges shall
conform to ANSI A 156.7.

- 
5 . 1 . 2  WIdth of hinges shall be as required to clear trim

- 
when door is opened to 180 degrees. Increase the
width designated if required.

5.1.3 Hinge locat ions: Existing location or top hinge ,
- 5 inches between hinge top and rabbet of head jamb;

~ bottom hinge, 10 Inches between hinge bottom and
fi nish f loor, and intermediate hinge , equidistant

- between top and bottom hinges.
5 ’ —

- 
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5.2 Locksets and latchsets.

5.2.1 Locksets and latchsets shall conform to appl icable
provisions of ANSI A156.2 , Series 81, G r a d e  1, of
function indicated in hardware schedule.

5.2.2 Latchsets may be sal vaged or converted from hardware —

in use on ex is t in g doors or Schiage D1OS or equal.

5.2.2.1 Unless shown otherwise , centers of knobs shal l  be
43 inches above f in ish floor.

5.2.3 Locks shall be cipher , metal push—button type:
Simplex Pushbutton Lock #DL—200 with #101 surface
strike , or equal or UNICAN Pushbutton Lock #1000—2

4 w i th key override. Select ion is to be determined
by the NAVY Civ i l  Eng ineering Laboratory .

5.2.3.1 Dead bolt or dead latch centers shall be 52 inches
above f inish floor with an ASA 161 2—3 /4” standard
backset.

5.2.3.2 Lock core shall be permanently inscribed with a
number that ide nt i f ies the lock manufacturer. Only —

manufacturer ’s name or trade mark shall be v is ib le
after installat ion.

5.3 Door Silencers shall be exist ing or conform to the
speci f icat ions below.

5.3.1 Door s i lencers shall conform to FS FF—H—111, Type
1337A.

5.3.2 Location —— metal frames; three on strike jamb of
frames for single doors. Si lencers are not re-
quired on frame for labeled fire door or if
exist ing ; NFPA No. 80 requirements shall govern.

5.4 Door trim shall conform to ANSI A156.6.

5.5 Door stops shall be exist ing or conform to the spe-
c i f ica t ions below.

5.5.1 Door stops shall conform to FS FF— H- 111 types 1526 ,
1328 or 1330 as approved. Door stops shall be pro-
vided and located to prevent contact between door
h a r d w a r e , door , or both , and adj acent wall  surfaces ,
or other parts of the building including ducts ,
c o l u m n s , pipes and radiators.

6. INSTALLATION OF HARDWARE

6.1 Finish hardware items shall be installed according
to the manufacturer ’ s instructions unless otherwise
speci f ied herein.

-
~ 
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4 ,

6.2 SuItable type fastening devices shall be prov ided for
I ~ 

instal lat ion of hardware items.

6.3 Exposed fastenings shall match contiguous mater ial  and
- f inish of hardware items ; be inconspicuous and where

practicable shall finish flush with surrounding
surfaces.

7. PROTE CTI ON
4 5 ’ ,

7.1 Hardware including exposed trim and str ikes (except
painted hinges) shall be removed for painting and

- shall be replaced after painting is finished as part
of this section.

7.2 Al l  hardware Instal led under this contract shall be
S -- inspected , cleaned and repaired or replaced as re-

quired to place in proper operating condit ion at com-
pletion of this contract.

8. HARDWARE SCHEDULE

8.1 The manufacturer ’s name and cata log numbers speci-
f ied herein are for material Identi f icat ion and
quality and functional description. Equal products
approved by the Contracting Off icer are acceptable
al ternat ives.

8.2 Each door to have:
- - 

- 
1 Cipher Dead Bo lt Lock*

~ 1-— (non—institutional) Simplex DL—200

1 Strike* Simplex #101

( 1 Latchset* Exist ing or Schlage
5
5 - D1OS

1 Stop Exist ing or BHMA
L 12 14 1 , BHMA 1201

1½ Pair Butt Hinges Exist ing or BHMA A8112

*OR
- 1 Cipher Deadlatch Unican #1000—2

- - -  (heavy duty ) with key overr ide

r 

- _ _ _  _ _ _  _ _ _ _ _ _
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DOOR DAMAGE REPORT FORM
NAME OF PERSON SUBMI T T I N G  FORM

DATE _____/ /_ _ _ _ _ _ _ _ _

BUILDING (Circle One) 90 91

- 
FL O OR ( C i r c l e  One ) 1 2 3 4

-
~~ . 

ROOM NUMBER _________________________

- 

DAM A GE TYPES V POSSIBLE CAUSE

- Hole or Break In face of door
( o t h e r-  t h a n  a r o u nd l o c k s e t )

H o l e  or b r e a k  in door  a r o u n d
- - lockset or knob

Kno b Mis s i n g  
______

Loc k B r o k e n

Vent grille missing or broken

Deadbolt lock broken

Door split around lockset

4 Hinge damaged or pulled away 
-

Other (descr ibe )
_____________________________________________________________________________ ___________________________________________________________________________

4

INSTRUCTI ONS TO THOSE- MAKING REGULAR INSPEC TIONS: On the form
above Indicate the building, f loor and room number where you

- observe damage to a sleeping room door. Then note the type of
damage with a check mark ( %# ‘) a nd i n d i c a te  be s i d e  i t  t h e
possible or probable cause.

a .
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DOOR REF)~JR REPORT FORM
- 

NAME OF PERSON SUBMITTING FORM 
________________________

D A TE 
_ _ _ _/ /_______

B U I L D I N G  ( C i r c l e  O n e )  90 91
%

FLOOR (Circle One) 1 2 3 4

- ROOM N U M B E R  
________________________

LENGTH OF T IME TO MAKE R E P A I R S  
_______________________

COST OF M A T E R I A L S  
______________________

N U M B E R  OF P E R S O N S  M A K I N G  R E P A I R S _________________________
- 

H O U R L Y  RAT ES OF R E P A I R  C R E W  M E M B E R S  
________________________

- - 
)AMAGE TYPES 

____ 
R E P A I R  M A D E

— Hole or Break In face of door -

- 

(other than around lockset)

t - ~
_ Hole or break in door around

lockset or knob

1 
— 

Knob Missing

Lock Broken

fent gr i l le miss ing or broken
- D e a d b o l t  l ock br o ken

5 ’ ”  Door sp lit around lockset

t H i n g e d a m a g e d  or pulled away

Other (descr ibe )

4-,

H;
INSTRUCT IONS TO THOSE MAKING REPAIRS : Indicate wi th  a check
m a r k (1) on the above form the type of damage which you are
repairing and write beside i t  t h e  type of repair you made.

I I  
_ _ _  _  _ _

J _5
_
_ _  5
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F

~ - MONTHLY REPORT ON BEQ POPULATION

NAME OF PER SON SUBMITTIN G FORM ____________________________

DAT E 
_ _ _/ /_ _ _ _ _ _

- BUILDI NG ____________________________

INSTRUCTIONS TO BEQ MANAGERS/STAFF: On the first day of each
month , write ‘In the space below the number of residents assigned
to each win g of each floor at the end of the previous day (the
last day of the previous month). A lso indicate the grades and
types (radio , morse code) of students on each floor.

FLOOR TOTAL S T U D E N T  T Y P E S  G R A D E S

1A 
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

18 
____________ _______________ ____________

2A 
____________ ______________  ____________

28 
-

4

- 

- 

3A 
____________ _______________ _____________

3B 
-

- 
4A 

____________ _______________ _____________

4B 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

a

a .  

-

~~~~~~~~~ 
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LOG OF MAJOR EVENTS
-4
‘

~~~~

“ INSTRU CTION S TO BEQ MANAGER / STAFF: Note on this form maj or
events in the BEQ which might affect vandalism. Some
examples are school /c lass  graduation of BEQ residents or

- a fire in the building. Also be careful to note which
building the log refers to.

BUILDING (Circle One) 90 91

- DATE E V E N T

IL 
_ _  _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

i~~~

‘

. _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Appendix

5’- ,

Since the Demonstrati on Program requires a rather long time
period before any findings could influence changes in desi gn
of Bachelor Enlisted Quarters and since during that time most
bases wil l  continue to strugg le with ways to minimize vandal ism -
type damage, some of the administrat i ve responses ci ted by
personnel contacted In connection w ith this project might be
useful.

These  responses, some of which are in use , were gathered during
the initial telephone interviews with command personnel at 13
Navy bases and during the site visits to ei ght of those bases.
In addit ion , command personnel from two other bases which w ere
contacted early in the proj ect volunteered their administ ra t ive
solutions via letter.

Many of these admini strative responses parallel those suggestions
made i n  the  BOSh study which preceded this project, and in seve-
ral cases , command personnel said they had read the BOSh report
and found It useful in their anti — vandalism efforts.

These administrati ve responses are discussed below .

Five bases volunteered that they were trying the so —c a l led  “u n i t
i n t e g r i t y” concept for berthing ass ignments.  This means that
s a i l o r s  f r o m  the  same u n i t , schoo l or tenant command are grouped
together in a single BE Q or a par t icu lar  sect ion of a BEQ.
Command personnel at these bases said they felt the use of this
concept would deter vandalism; I n  one case , an administrative
o f fi c e r  s a i d  the  t e n a n t  c o m m a n d s are respon sible for Inspecting
t h e i r  men ’s s l e e p i n g  rooms , a f a c t o r  he t h o u g h t  m i g h t  c u r b  som e
problems.

It is perhaps som ewhat ironic that this switch to TM unit inte-
g r i t y ” followed on the heels of the BOSh study which concluded
that such berthing assignment ~was more frequently associated
with higher va ndal ism costs than was assignment of berths
throug h ava i lab il i t y .” The command  at  one base , in response
to the previous study, was in the process of mixing BEQ res t —
dents rather than ass i gning them by uni t/ school .  And at another

4 ’

‘p
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base , one BEQ which had unit integrity had very visible vanda- —

l i sm—type damage (part icular ly  g ra f f i t i ) ,  b u t , a c c o r d i n g  to
command personnel , that unit had the highest retent ion rate of
any unit on the base--an interest ing t rade—of f .

One di f f iculty base commanders must wrest le  wi th is how to deal
wi th a case of vandal ism when the vand al is known or could be
found out. At one base , the host command requires that disci-
plinary action be taken by the tenant commands and that the
action be reported back to the host com mand. At some other
bases , individuals caught for vandal izin g BEQs are taken to —

C a p t a i n ’ s Mast and fined ; the results of that Mast (the amount
of the fine) are then made public , as a possible deterrent to
other would—be vandals.

One command said that the bill for repair of a damaged item is
sent to the tenant command or the tenant command is given an
opportunity to identify the vandal , who then has two choices:
he can be placed on report and go to Captain ’s M a s t , w h e r e  he
will be fined , probably even more than the replacement cost of
the  i t em , or he can 0 vo luntari ly M replace the damaged property .
Since any fines levied against sai lors go into the general fund
of the Navy and are not speci f ical ly avai lab le  to the command
to pay for the repair / replacement of a damaged item , command
personnel frequently expressed a greater desire to have sa i lors
pay fo r  t he  r e p a i r s, either by contactin g a contractor direct ly
or by giving the money to their commandin g off icer who would
then pay the c iv i l ian contractor for doing the work.

t 

At one  base  v is i t e d , command personnel said that vandalism
p r o b l e m s  had  dim i n i s hed g r e a tly s i n c e  t e n a n t  c o m m a n d s  h a d  been
given responsibi l i ty for the BEQs in which their sailors live.
At this same base , there is a host/tenant agreement which sets
out te nant command responsibi l i ty  for damage beyond normal wear
and tear in the BE Qs.

At  a n o t h e r  base , t h e  f i r e  a n d  security watches were being
r e t a i n e d  to emp ha s i z e t h e i r  “respon s i b i l ity ” for maintaining
good order and discipline in the BEQ5. This was enforced by
their being put on report for fai l ing to carry out this respon-
sibility ; the punishment they receive from being on report Is
then made public as a lesson to others .

The musing sugg est ion of one base comma nder that one occupant
of each room sh ould be p ut in c h a r g e  of t h a t  room and  he ld
responsible for its condition was a reality at two other bases ,
in at least a- l imited fashion. At one base , the senior man in

_ _ _  ~~~~~
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each “m o d u l e ” is respo nsible for cleaning up graffiti in that
m o d u l e , e i t h e r  by d o i n g  it himself or finding the perpetrator- - and h a v i n g  h i m  do it. The first base commander , who was prima-
rily thinking aloud and had not tried out the idea , thought It
would be even better to rotate the responsibility among all
occu pants; that way, each sai lor would know that one day he
would be held accou ntable , and thus he might take better care
of the fac i l i t ies .

At one of the bases , the command has instituted a check- m i
check-out procedure which includes noting the material condition
of the room and a furniture inventory .

Since the loss of keys is a primary reason for dama ge to slee ping
room doors--sai lors , unable to get in by using their keys , resort
to kicking in the door--various bases have tackled this problem
in a variety of wa ys: when a key is lost or a resident moves
out, the tumbler is removed and retumbled and new keys are issued ;
a new key costs $10 , and , accordin g to BEQ staff , once sailors
realize how high the cost I s , they are more careful about keeping
track of their keys; a key— duplicating machine Is installed In
the BEQ of f ice so that new keys can be rna~ e more  easi ly than by
waiting for the base locksmith to do it.
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COST ESTIMATE OF EXISTING MATER IALS TO BE
REPLA CED IN THE DEMONSTRATION PROGRAM

CEILINGS: DEMONSTRATION PROGRAM

Materials to be replaced ——standard mineral fiber acoust ical  t i le;
does not include suspended MT grid which is exist ing and wi l l
not be replaced.

Quantity Item Unit Cost* Extended Cost

1080 2 x 4 t i le (8sf ) 44$ /sf $ 3,800
1000 2 x 2 t i le (4sf) 44$ /sf 1,760

TOTAL $ 5,560

*Unlt cost includes invested cost of material and labor. It is
estimated that at least 60% of the exist ing t i les may be sal —
vaged for reuse which would reduce the total investiment to
$3,890.

DOORS / HARDWARE: DEMONSTRATI ON PROGRAM

Materials to be replaced--wood door , sol id core , w i t h  v e n t i l a t o r
louver (hardware to be reused or salvaged).

Quantity Item Unit Cost* Extended Cost

48 Wood Door $175 $ 8,400

*UnIt cost includes invested cost of material and labor. It is
estimated that at least 90% of the existi ng doors may be sal—
vaged for reuse which would reduce the total investm ent to
$4,874.
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D I S C U S S I O N  OF F I R E  SAFETY ISSUES IN THE
DOOR/HARDWARE DEMONSTRATION PROGRAM

ExistIng Door / Hardware Design
5’ T he Door Sc hedule , sheet A— 16 dated revised 2 May 1968 of the

construction documents for BEQ5 90 and 91 at the Naval Train ing
C e n t e r, San Diego, CA l ists a solid core woo d door wi th a bottom
venti lator louver. There Is ~~ fire rating l isted in the remarks
column.
The site visi t  to BEQs 90 and 91 determined that the ex ist ing
type of door typically found on sleeping room entries was a
solid core (gypsum fi l led) fire rated , labeled door but w ith
a bottom venti lator louver which invalidates the labeled f ire
rating.

Assessment of Fire Rating -

Accordin g to current National Fire Protection Associat ion stan-
dards , NFPA 101 and 90A , neither the type of door scheduled nor
the type of door Installed would qualify for an fire rating .

S This Is because of the venti lator louver insta ed In the door.
According to current NFPA 9OA:

2.2.2 PublIc Corridors. Public corridors in institutional
and residential occupancies shall not be used as a portion
of a supply return, or exhaust air system serving adjoining
areas other than toilet rooms , bathrooms , shower rooms ,
sink closets , and similar auxilia ry spaces opening directly
on the corridor.

R e c o m m e n d a t i o n s

Therefore, since BEQs 90 and 91 are N non_ conform ing occupancies ”
and since only a small percentage of the doors in these BEQs
are to be changed in the demonstration program, i t  is  r ecommended
that the new doors be unde rcut to provide vent ilation equal to
that which is now provided by the louver. An NFPA 101 represen-
tat ive noted that undercutting a door provided for less smoke
inf i l t rat ion than the louver , albeit a marginal dif ference.
Furthermore , because so few doors will be changed  in the demon-
stration program , it appears to be an ex pensive and unnecessar y
cost to require an alteratio n to the mechanical system to satisfy
room air supply in what wil l still be overall a “non—con forming
occu panc y” unless the entire building were to be renovated to
con form with current NFPA requirements.

I t

- I 
_ _  _ _ _  _ _ _ _ _ _ _ _

- -  - —--- -5-—- - 

--5— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
—-5——----- rn~~~~~ . - - - - - -5

’ 
- - - - -~~~ -

hI— - _~~~~ _~~~
- .~~~~~~~~~~~~~~~~~~~~~

—— - —----— -~
—-5 --5— —-5 .5 -—---5 --— —z------ ---- 

~~~~~~~~~ -5 --— — ---5---- -5——~~~~—-~~~~~ —‘--5 --5- —-5- ~~~~~~~~~~~~~~~~~~~~ k~~~~ T~~~~~~~t4~~~~J


