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1.0 INTRODUCTION

. , a ,
f In todays world our heeds vary from thoscnof the psagr‘and

continuously increasing user's requirements are to be satisfied, =’

concerning both quality and quantity. In building,tne‘increase in

" demand 1is unfortunateli accompanied by a depletion of the world

natural‘resources and resilting scarcity of materials. In order to,

satisfy the balance between demand and supply, the i ea of allowing,

" and in effeqt encouraging the introduction of new ”Fabrics" (materials,

' components, systems. products,...) which were not traditionally used

in constructi&n, imposes itself on the market.

In a market' that is.progressively being overvhelmed by .new
products, which have mot been pteviously tested, the questidn arfses
of "How to evaluate these products" Naturally, the first attempt
was to try to compare these’ products ‘with the ttaditional ones. In
other words, the acceptaiice criteria for a new product was its similarity
to_and-duplication of, all the properties of the traditional product
it replaced. This implies thgt the properties of the traditional fabrics
are well determined, whick 1s not the case. Even more importantly, it
should first be determined whether al] these prcperties aré necessary
and sufficient for a fabric to satisfy the required function. It should
also be noted }hst what used to be done in the past is not necessarily
the best<ﬁay of doing things; a method that hss proved to be successful,
“does not mean thatxit is necessarily optimal. Furthermore, the develop-
ment of modgrn technology allows for innovative materials and superior

control of ‘their properties as compared to past methods.

. ' -~

.1.1 ﬁevelopment of the Performance Concept

[
\ !

Dne to the ahove reasons, it has been realized that another way
of thinking is to be adeopted in evaluating building t\Brics to cope with

the new demands of man's modern life. Thus, it; seems more advantageous

1




to define objects in. terms of the.ir required functions, r'ather‘than
"their- similarity with traditional ones fn terms of their materials, their
desdgn, their dimensions etc. In this ap"proach, the main guide for .
determining the required functions of each object should be the use,;: 8

_ -n/eeds, since the object is produced for the use and satisfacti;on of the
int,en.ded user. There may also be other needs to be satisfied, which may
originate 5rom owners, financiers, peighbours, or the \community, as well

as future users. - - &
, ) Consequently the new approach needs new evaluation criteria agéinst
which the performance- of each object is to be measured. In other words,

a product will be evaluated according to its potential to perform certain
functions. In this way the performance concept has developed and hence
performance criteria have be(:ome the new evaluation criteria.

' r
1.2 Natnre and Advantages of Performance Concept

. -
!

The performance concept can be looked at* as merely an organized'
procedure to express the user's needs in a precise technical form, i
terms of the deaired characteristics of a product (Fabric) without regard
to the specific means to .be employed ih achieving the results. At its

. Jpresent stage, the perfofmance concept may still be considered a fairly °
new concept.. Therefore, some of its aspects, definitions, and terminology
may need some clarification. 'For', this purpose the definitions and' termino-
logy ‘that have been adopted by CIB (Commigsion W-60) since (1975), are
quoted as foIlBws: _
"In all buildings (structurea projects), the_ Fabric (building
material, building components, products, units, items, elements
of construction, assemblies) of which they are composed, is '
 subject to a wide variety of stresses (agents, agentia, forces,
- states of aimultaneous stress, external stre.saes) in the dest
! sense of the term, stemming from hatural, and artificial or‘man-
| made phenomena in their surroundings (environment, physical
/ environment, context) such as fires, wind loads, dampness, impacts,’

/' stresses originating from other parts of the fabnic, which may

- [ . o
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c’olleétively..be called environmental factors or gi:ven conditions.

\R

- The fabric, depending on its nature, will possess certain
m-'opertieq (attributes, fea‘t\‘xres, characteristies, internal
 forces, qualities) which may or may not influence how the fabric
reacts in particulat ways to, ﬁatticulqro.stresses’(characteristic
stresses) c'ccur’ringo in use, or\relaged to use, anfi the outcome of
this "dynamic balance, systematic in character, is called the.
actual performance (performance character@::{cs) of the fabgic. !
There will be a concommitant perfors'ance of the spaces within
the fabric, thoughghe attributes and*.deacr\iption will differ."

'The collection of the performante criteria, such as fire resistance;’
moise elimination... etc, and the desired perfomance attributes (properties)
of a fabx/’ic, e.g. compressive-strength, ‘thermal conductivity, that satisfy
the requirements of the intended users, constitute the performance speci-
fications. In order to be of practical use, the perfomance Bpecification
,shOuld not .only include a ‘list of performance attributes and descriptions
but should also include practical testing methods to evaluate objectively

these attributes .

/  This will a necessity since the performance concept no longer A

specifies materzals designs, or specific *golutions, and fabrics arejcc pted
1

. as equal candidates to be tested for the evaluation of their'potenti

perform the function in euestion. Therefore, the need for practical

-~ Y

standard test_g 1s obvious. *

¥

In brief, xmmary of the neceasary and, sufficient constituents

o:f_the performance specification can be formulated as followa.
Requirements + Criteria + Tests' = Performance .Speci'fication.c

Some of the advantages that can be cited by using a performance

specification are: ‘ : . . ..

"

(1) Its use allows the expression of the users needs in more technical

terms, thereby'allowing: greater possibility of more satisfaction, - .

(2) It provides an obtrjective basis for selection between available ¥
- : R

.

« products, .

£

- . n




materials, sush as for example, mortar in a brick wall, 'l'hey are rather

It provides a stimulus for imnovativn and development of.new °

\

alternatives, L L & -
'(‘lo') It" allows more flexibilfty in the design procegs, as compared to

LY

the traditional method that :lmposes a specifip ;olution for each

p aspect of design.. - ;T ' s

1.3 Objectives - ‘ < ' '

-
! ., , Fi
v

' Users are not normally concerned with the performsnce of jsolated

concerned with the performance of a vall as an integral unit. The focus, S
therefore, tends to move up a hierarchy of size and complexity - from

material to component to building element to-spatial envelope to building.-

Windowé thus may be considered an integral part of the weather envelope -

vhile doors will be considered an integral bart: of the interior partitions.
/

This study will only be concerned with developing technical performance

.specifications(performance check—list) for the interior construction

4

in residential buildings; namely, the following:
(1) Floor finishes o ‘
(2) Ifterior partitions
oo (3) Ceiling f'ini’shes.

N4, Scope of Work
v

Since the system 'o§using the performance concept enfranchising the "y
user within the building industry, the first step in developing the

pet formance kpecifications was an extensi e study of the users’ requirements.. !
It should be noted that omly the physiological requirements of the users

were cot;éidered "in this study. Other requirements such asg psy::hologicél,- . (
soeciological, etc. are beyond the scope of this work. The re;éop for- these

limits is that the TWtended measurements in this study refer to physical ~
qualities* (i.e. length, time, mass, f.em;ierature,‘ electric current, lumi- - o
nhous intensity,etc) wliile the other requirgments (e.g. security, comfort, ) ‘7’
prestige...) are measured in a more subjective manner that belongs to the ’

Q

soft aclences,

R

T AT A
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L . .
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» ) .

Secondly, a study of all possible user 's requirements anh a
translation of .these requirements (needg) in the form of functional
requiremets allowed the establishmen: 6f ‘technical performance criteria

that were spelled out in terms of a check 1list of performance attributes’

'whlch'us the final objective of the study. s ¢ .

<

- However, in order to provide a ;oﬁﬁlete’performance specification
list, the tesZing method to measure each attribute should be defined and _

accompanied - whenever possible - by a recommended minimum value for that

attribute, stated {n the proper units. For this objective to be accomplished
1the available test methods (if any) for edch” performance attribute were

surveyed first. The cases for which no tests are available are indicated,

as a reference for future research work.

£

The'st&dy was guilded bylfhe form of performance requirements /

developed by the U.S. Corps of Engineers (CERL) in 1972. - Co.

) , ’ a

7




Thisichgpter consgitutes xﬂEN;aiA\body of tpe report.’ It‘presents o
" the technical performance specifications for the floor finishes, the interior
.partitions,_and thf ceiling finisbes. As m%ptioned in Section 1.2, éhe
performance specifications are written in the form of: v

Requirements (R) + Criteria (C) + Testing (T) = Technical Performance
. Specification
e ¥

1 4 : s -
(A) FLOOR FINISHES (i,e. carpets, tiles, terrazo. etc.)
1,0 SAFETY : 2 "
1,1 Life o L
1.11 §Fire ' ,
<t 1) Flame Spread L e

R: Control Flame Combusion along the exposed surface
. C: Flame spréad of ‘the exposed surfaces. of this subsystem

in- use shall not éxceed 25. " o -
"T: ASTM,E-84 (Vol. 18) _ 4 o
2) Fire Resistance  _ ~

(&
R: Confine a firz so that it can be controlled *

C:" The exposed surfaces other. than carpets“(unlesss fire

retardents)} shall héve 1 hour rating af Ieast;
: | ATMS,D2859 (Vol. 32), E119 (Vol. 18) .
5) Combustibility/Fuel Contributed . ‘

R: - Withstand high temperature without ignttion .

‘C: Surfaces nf this subsystem shall not flame after
an ‘exposure\of thirry (30) seconds and shall not
exhibit a temperature rise in excess of (12.22;C)

* above the furnace air temperature when exposed to

a furnace temperature of (750°C) ’

ATSM,E84 (Vol, 18)and E136 (Vol. 18)

-

A




-

L S .
> 1.13 Radiation Charcteristics

4) Smoke Production and Toxic Substance ' “ -
R: Non-Production of“smokg or toxic fumes

% *Q C: This subsystem shall have a maximum smoke development

‘ . of 50 and shall not Prqduce any toxic vapor or '

" partfcles uu_den temperatures of up to (315°C)
T: ASTM,E84 (V61. 18), Toxic Materials listed by the

Americaw Conference of gcvernmental industrial hygenist

at the recommended maximum allowable concenj:xatiohs.

.12 To}cicity ChamcterdsticeK S /\ a ,
. . Rt Non-toxic ‘ / '
. C: Materials used in thie subayst’ent‘éhall not be
7 toxic or give off .toxlc vapor or particles‘under

the noswal eonditions of use or at temperatures

~

. . up to (315°C) . .
T ASTM,E84 (Vol. 18), M terials listed by “the American
I Conferéﬁce of gove'rnmental fhdustrial hygenists at
L F _ the maxipum allowable concéntrations.

. 7

# Rt No radiation hazard

-C: ' Materials usedmdoes nbt include any radio active

’ 'materials br does not emit radiatioryguder the - *
B normal use or when exposed te high temperatures. ,

T ASTM{)Z‘)S& & E261 (?76% “45) .

" 1.14 “Azoic Ch isti T
Azoic Characheristics Y

- ‘ R: This ‘subsystem in use shall not be subject to verminal

or organic deterioration, or provide life support f_or
-+ . any organisms. e ‘ “: '
’ ‘C 'Bhis éubsystem shall- provide resistauce to'

i) termites attack of rating not less than 9 .

-b) fungal and algeal growth so that the rating of -
< ‘ degree of surface disfigurement is not less than -

. o
. ‘ .
. 8. L] v 4 - !

¢ . J

< sl B

i,
L
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c) carpet black het:tle attack so that the loss :Ln
» _weight of tested\ samples 18 not more than 5 mg on - ,
Coe ) .. average provided that no single -specimén shows
more than 6 mg. ”

Lo E, 9

. mold growth of rating not’ less than 8 x
A T: (a) ATMS, D3345 (Voi. 22) - (b) MSDM, D3274 & D3456 (Vol. 27)
L} . A . - . -
3 o wl T (c) MSTM, D1116 (Vol. 32) (d) MSTM, D3272 (Vol. 27)
A [ L
! . l ’.LS Eléctrical Characteri,stics a‘l ,
; . . R: Provide safety againstylectricity and electroBtatic .

R . sho,c’ks. a A : .
< - C: Shall conform\!.'o the requirement:s of the National
_ - L code, and develop no- static electficity potent‘ial,
R o ! greater sthan three kilovolts.
/ National Electrical Safety Code, ASTM, F150 (Vol. 46)/
- . L AATCC Test: metho 134-1969, AAT,C Technical manual,
VOl. 46, 1970, Electrostatic propensity of carpets,
' American Association of textile chemists and colorists,

. ' Research Triangle Park,'Nort:h Carolina. .o

b}

1'.‘16, ‘Hazardousness

No, developmet\xt of life endangering situations or

~ R:
J P + by-products under normal use. ' J
C:_ This subsystem-shall comply with "Americaﬁ Standard
) b ' ) Specifications” for ka«ing buildings and facilities."
- T: ASA All7. 1-1961 "American standard. specificat;lons for — ’
' making buildings and facilities". , ' *
o S P4 ) ' . ) ' y
“ 4 1.2 Property o A .
:1.21 Fire N : .-
° 1) Fire Endurance <) -
’ " Eo requiremensq. ¢ '
}$ , -, 122 Theft Security’ 0 | L

Not applicable.

’
Ve




1:;3 Vandal;sm Security
It is the contribution of:
gpugﬁness,’touch, stain resistance: weahability,‘
cléapability, scratch resistance, effeéct of chemicals.
The evaluation of vandalism security shall be} therefore, the
sumation of the effects of the above factors.\\:he tests and
the norms for it will be the tests and(nbtms specified for
each féhtor aeparetély. N : oz P ’

1 24 Resistance to Misuse
It is the contributiOn of strength attributes (e. g. compression,
tensiofy. ..etc) plus the durability attributes (e.g. scratch '

o

resistance, brittleness, corrosion,...etc)

.

\ +The sum of the evaluation of-these'factora wilY constitute

the evaluation rating for the "Resistance of Misuse".

. ¢
'

2

1.3 Specific Restrictions . (—

R:\ e production and installation of this .subsystem N

should cadse no jurisdictional disputes.
THe subsystem should comply with. all applicable
. enfogrcable Union requirements.

Observation/specifications.

-

2.0 FUNCTIONAL

2.1 FGenetjgl Functional Performance Characteristics:
This subsystem shall combrise all wall to wall interior flboring;.
- 'Tleorings shall be designed toanQvidewa durable, comfertable,
easy, and safe circulation in the building. It may act to reduce
impact sopnd transmibsion, sound reyerberation aﬁd may also serve

as a vapor barrier or waterproofing. : ) N

]

J .
All fittings in interfaces shall be included in this subsystem.
Subsystem shall be completely finished in accordance with the

.

otﬁer provisions of this specification.

r




. T: Measurement, ASTM, C314 (Vol. 17) ’

. -10-

. ;
2.2°  Size, Weight, Dimensional . (N e .
l) Dimensions e : d .
R: Fit within available: space.
, ’ C:. Dimensions of the subsystem shall‘be designed to be
compatible with the proposed floor plan module.
) : . " Subsystem's" thickness w111 fit 1nto floor recesses
L (1f applicable) within tolerances of (specifiéd in
. | . Section 3.1) ‘and will not stop doors from working ’
easily and properly. /
Joints of the subsystem shall not protrudé‘beyoad .
thelp}ane‘of the-finished floor.
Tr Measurements. t .%. ' SR |
2) Flatness . . ' "
R: The bare-eye should not recogulze any changes in the
- flatness of -the finished\flofé.
C: The surface of the finished floor shall not deviate’
from a fle;,p}ane by more than (1/360) .of the small

dimension of the area covered,- =

© 3) Weight T

- R The weight of this subsystem shouig not harm the load
carrying. capacity or the strength of the supporting

. elements, N
The weight of a component of this subsystem shall be
able to be'difted manually by labourers. .

G:' The weight of this subsystem shall'not exceed -the ’

s}ecifiéd design value.

Each person carrying, lifting, positioningé;r manipulating
. ‘ a component shall not be regponsible for more than 34 kg

LN of the camponent's weight.

T: Calculations/ﬂeasurements/Specifications.

El

2,3. Strength . ;
No rqu}remgnts. P A

- i T
.y~ , ‘ | . ' . \

e °
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- v v

2.4 Durability . = SN
2,41 Surface Stability -

-~ b

.~ 1) Cleanab:llity f A
R: Floors should be cleanable and the cleaning process \
) \ " should not damage the original surface, . - /‘\

) C: Difference in color between a reference sample - and a
) \ washed sample' should not be more than 3 NBS units.

- + = cleanablility index of 1 or less. -

| T:  Federal Test Method standard No. 14la, Method 429.1/
\ ASTM, D1729 (Vol. 46)/ASTM, D2244 (Vol. 46)/ASTM, D284
(Vol. 32)"
.; | - ASTM, C756 (Vol. 17).
. 2) Washability J

B

R: Provide easy removing of soil and dirt from the
_surfaces of the floor. ‘\\ ' - :
R C: Stains should be removed in less than 100 cycles using
o ASTM test D3450 without erosion of the surface.
hAd ASTM, D3450 (Vol 27) *
3) Scratching T )
R: Surfaces'shouid resist scratching and gouging for
its expected life. .
Ct 4H/pencil shall mot cut through thé film to the
substrate for a distance of at least (3.Q.mm),
% T: ASTM, D3363 (Vol. 27) N
4) Abrasioni - ) S \\, . 3
* o R: Surfaces shall resist abrasive forces induced by
.normal use and maintenance. . ro !
. ¢: Suface will not wear ‘through to the substrate in
- 7 -fewer than 1500 cycles with a bristal brush wetted
with arkoap solution.

T: FTIMS 1412 Method 6142

o . ~ASTM, D968, D658, n1395 (Vol. 27)/ASTM, C241 (Vol. 19)
- N\

. - . S~




5) Staining 5 ' s

»

R: Surfaces shall ﬁ}ovide stain Eehigtance; .
C:V Surfaces shall resist the.stains of stgininé reagents
. - . e.g. foods, cosmegics, beéetages,t;haimaceytiEala,'
/' \ . . . eleaning agents, solvents, e;ci'with difference in
color after removing the staining agent not more than
) 3 NBS units. A
, © Ty, ASTM, D2299 (Vol. 35)/FIMS No. lalA, method 4249. 1
6) Spa ing ! ’
R: Surface of the fin:;hed floor shall resist chippiﬁg

e ' - C: Surface should have/the rating of "A" (no more than
50 chips of diameter of 1 mm in’ the 10 x 20_cm) -
, T: ASTM,+D3170 (Vol. 27).
«

7) Blistering o
& _ . R: Surfaces shall not show blistering appearance
. C: Sufaces should not show blistering any more tkie
W ' ) the rating of Blister size No, 8 (Few) .
o B: ASTM, D714 (Vol. 27) . T
o ' 7 ' .8) Chalking R ( ) : T e
A - Rt The surface of the finished floor should QjEplay éo

chalking or efflorescence under normal use.

C:.- The degree of efflorescence"gf the surface should not
.be rated more than "flatting and glomsing" after 8
cycles qf exposﬁre. . cv

"T: ASTM, D1736 (Vol. 27) and ASTM, D2831 (Vol
9) Fading . LT 4 .
R: Coloe of the surface should' not change due to the
!

normal use conditions.

N LR

. . - 3 NBS units.
T: ASTM, D2814 (Wol 32) /FTMS No. 141a, méthod 4249-1.
10) Indentation -

' Floor surface.shouid resist indentation under th
normal use.

No changé in color due ‘to flat abrasion test more . than




The permanent indentation caused by 1mpact energy of

(1094 N/M) at any 'location will \not be more than 10% of_

the elastic deflection.
T: ASTM, F142 (Vol. 46).
1) Chanée in Appearance . .
R: Minimum change of the appeagpnce under/service during

<+

the 1ife of the aubsystem.’
“Th& surface has a change of appeafﬁhéé }atlng of not
. X

-~ -

T
®

-2,42 Magerial Stabilit
1) Chemicals ' . , i
Surface of .floors should not be,damaged by household

chemicals and cleaning agents.
The surfaces should not be affgcted by household

chemicals and reagents that might be used or come in

contact with the floor surface during ite lifetime °

. depéndiné on the location of the floor; e.g. distilleq
watet; cold; distilled water, hot; ethyl alcoﬁol (50%
volume); vinegar (3% actic acid); alkali solutionm,

géid solution; soap solution, defergent solution, lighter
- fluid and volatile reagents; fruit-piece of cut fruit,

with cut portion placed face down on surface of floor,

o nd f“ts (butter, margarine, lard shortening,

vegetable oils, etc); condiments (mustard, cataup)t\\’/l

L]




T

-

. beverages (coffee, tea, cocoa). Effects wilf b
meosurea in terms of discoloration, change in gloss,
blisteling, softening, sWelling, loss of adhesion, or

. special phenomena. .

Tel ) T: ASTM, D1308 (Vol. 27)/measurements. / ’ \ .

L 2) Dimensional Stability ‘ ‘ .
Ri* The floor surface will be stable under f;uctustimg\ /

N - ) AN temperature and humidity.
~C: All surfaces other than carpeting shall show linear )
ditensional change of not more than 0,20 cm/m. Cargeting.
) shall not shrink ors buckle more than 1X under service
loads and maintenance. ¢ ’
T3 Spectfications/FTMS 50la, method .6211, ASTM.2494,
7 * Federal specification DD;C-95. . o v
3)- Cohesiveness-Adhesiveness " ‘
_R:‘ Floor coverings, surfaces, and coatings shall’ remain
" attached to the substrate. | , '
] C: All coatings on exposga surfaces of this subsystem under

0.125 mm thiok sha;&bnom delaminate>and shall be rated
.no less thdn 3 on scratch test, :
,’6: Federal specification M-MM-A-1/5a, paragraph 4.4. 6

: 4) Brittleness , g I S
- R: | Brittleness of the surface of floor shall not be a '

’ roblem under normal use. ' .

C: Surface of floor shall npt‘ihow any fracture or break
from an 8 oz. 37.5mm outside diameter steel ball dropped

- \

from a height of 600 im.. - o
. . — 3
. T: 1In accordance with MIL-T-1717 A (ships)

2.43 1ife of Subsyste: and Component Parts
R: Maximum
- Cs Buildiné surface covering and coatings will have

economic life of the subsystem

a 1life cycle comensurate with acceptahle trade norms.
T:: Specifications/drawings/market xeview (Comparison etc. )y

"
1 ]

Y

' M ) ‘ J‘ , ¢
2 . v
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; j - ! 2.5 .Transmission , ° ‘,;c . . ' ' {
| ' ) 1) Sound , “ .. * e
{ N R: Control impact generatéd‘g%und transmission "g '
% ’ C: This subsystem shall not impair the madlfing of - .
I ‘ 2 " footstep souhds on finishe.d flooring of contingu‘ous
.' L ",',A‘ _ rooms vertically by an NC environment of 35. \
- o ;o"-" T: Impact sound traﬂsmission test by footfall method/ )
~— " IBI-1-1, 1963/mdiflcation. ASTH, E492 (Vol. 18). oy
2) Heat ,\
N o R: Heat gain or loss thrqugh conductance 'sho‘uld be
- . minimized,  cémmensurate with other critegia demanded.
C .Average values of thermal transmittance, U, thermal
- ’ ’ - . conductance, C inside surface coefficiend hi’ and
' ~ ou}:side surfface coefficient), ho’ shall not ex‘ceed/ﬁ
' the standard values. (Not developed yet). , ' .
T: ASTM, C236 ‘and E119 (Vol. 18)° S )
. 3) Moisture and Liquid s S\ ’ s \
/. ]. . ' . R:_ Subsystem in use shall not transmic liquids or vapors through )
: ' "its thickness when subjected‘ta washing or spills,or fluctu— '
o . ! ation of humidity due to' common use.
2 . C: Permeability and rate of WVT shall not\gxceed the stand};d
T ~ " ‘values (not developed yet).
T: ASTM, €355 (Vol. 18)/ASTM, E96 (Vol. 18)
1 ' . : v i
2.6 Dynamic and Operating Characteristics .-
' No requirements. : . ‘ | .. "
2.7 Environmental Quality ‘ ) , o
2.71 Acoustic ) *
1) Sound géneracion‘ ' ' .[Q ﬂ -
t . Not applicable. o _
2) Reverberation
.o ’ ‘R:* Floors should ahsorb or reflect sound‘in accordance with
“ o Acoustic Requirementé.'
C: When the specimen is in the form of an extended plane |
1 \ . ;urface, the sound absorption coeffiients, ] ‘
4 ' 7 4 . ’




s | j ' . ‘ : | “
) and the noige reduction coefficient,”NRC, will be ’ -
\ . ga: not less than the minimum sFandard values (not developed .
\ yety. . R ; ' 1
|, . T: ASTM, C423 (Vol. 18) and C384 (Vol. 18) , . |
| )
2,72 T1lunination '\\\*f‘?; ' iy
. 1) Reflectance ‘ ) " : <
| R: 'Provide comfortable reflectance. ' / j
‘ C: The aubé&stem shall have reflectance within the range
e * *of (21-39) . T . . '
. .\ T: ASMM, C523 (Vol. 18)/ASTM, IMC22 (Vol. 44). - e
2.73 Air | ’ /</JJT} :
‘ R: This subsystem shall not cause any air related discomforts f
‘ or health hazards. . ‘ o R
- C: This subsyetem shall not relase odors deemed to be ; \
- ! k objectienable in any concentration reasonably predicted. i
n - It will not reélease dust or fines that'cause air
AN . contamination. )
; 111 net\absorb the air humidféy leaving the space
i ‘ dry. * /
. T:

+'2.74 Tactile

-16~

AST™,*D1354 and D1391 (Vol. 26)/D2553 (Vol 30).

i)~Frictioh, Slipperiness; Traction

R:

C:

.

T:

The surface of the subéystem shall provide enough

gskid resistance to prevent iﬁconvenience and accidents. ,
The subsystem should have surface friction not less

than 30 BPN througlr its' service lifé,

9

- The surface of floor shall not have a coefficient of

static friction less than 0.5 (which meets the require~}
ments fér compliance with Rule 5 on "The use of terms
slip retardant, slip resistance or terms of similar
{ import”, of the proptsed Trade Practice Rules for
,floor‘wax and floor polish Industry as issued by the
Federal Trade Commission on March 17, 1953). 4
ASTM, E303 (Vol. 15)/ASTM, D2047 (Vol, 30).
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S .2 Resilience\i:l;f appncable) - , , .
. - R: Floors should provide enough resilience to allow for -
walking comfort and to prevent accidents. l'
: ! C: Resilient textured floorings shall havé .embossed depth
2 ' of not' 1ess than (not developed yet). )
- wear layer thicknéss of resilient floor coveri‘n;s'
c . shall@ot be less than (not developed yet)’ Lo ~~
-, - the thickness of resilient nontextile ‘floor coverings
. . f shall not be leas than (not developed yet)
// . T: AS:I‘M, F373 & F410 & F386 (V::l. 4!]6). -
/',// 2. 75 Pollutants ° T - % . .
s R: The use of vée subsygrem shall not cause pollution hazards.
) C:‘ The subsystem undér the normal use shall not t’elegse any
, | . geses, vapors, particles or any other materials that are *
) considered contaminants“or hazardoflf’ by the ASYRAE 6r listed
, by’ t:he American Conference of Governmental industrial -
RN ! ! hygienists, at the recéngnendeh maximum allowable concentrations.
‘ \ T: ASHRAE Handbook /List of toxic materials by :American Conference B
of Governmental Industrial Hygienists.
) 2.8 Planning and Visual .
u l) Modularity‘ : . :
\ ) " 'R: Easy and fast erection and installation . ;_ >
~ Possibility of using other modular systens.
. ~ Easy replacibility.
' ) C: All components are modularly °.co-ordinated and joints‘
fall on regular module.
. ) T: Measurements\(review of plans and drawings. °
2) Uniformity. !
" R: 'i‘he available xposed surfaces should be matching and
coordinated with each other. )
e > » c: All exposed surfaces of this. subsystem shall have a
un:lformn and coordinated surface textare. ‘
' - il‘ Observation. , , ’ g '
o -
. . e
) !
,. o ‘ a . -

-

wot ~
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. 3) Variety of Colors

~R: The colors of exposed surfaces shall satisfy the’

different users casces.

- Ty s s

. A3

-
\

C:_\\The exposed surfaces shall be qvailable in-at least

5 visually compatible colors.

T: Observations. i ) e .
. b ) " \ - ) NG
3.0 PRACTICAL _ RN ' ;
3.1 Interface ., Y , P
2 1) Fit ' . ’ \ .
’ R: Control fit at interfaces . e o
¢: Accomodate partitions, staiks, corridors', etc. ot
“‘@ﬂ - accomodate jéilnts between individual .
< componentsn ¢ '

T: %easurements/ Obeervations. ,
¢ 2) Attachment . i -
R: Provide enough attachments *for. the subsysteim. ke
- " C: Flpor coverings shall be attached to the structural I
| - 'elements of £loors. . . .
T: Details/observation. . | s ,
_ 3) Tolerances S * - L
R: Thé' subsystem shall have acceptable tolerances '
/ that will not make erection a problem ‘nor make SR
/ N the production cost very high (because of the
\ high pfhcision) ¢ 4 ‘ . - )
_ s oer Tolerances shall cemply with the following standards. g ‘o
In 10 fr. 1/4" ) '
\ .' Bay 20 ft max. 3/8" _ ' ‘
~ In 40 ft. or more 3/4" C - -
T: WMeasurements. ‘ ) ' ’
| : \ «
. Y . \\‘ !
, !

~ trim pleces shall accomodate tolerances.

. v
. , . . /
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i 4) Relocatahi}ity » - T . p
| ) ! . No requirements. f , o
1 ! )
E . 3.2 Service . . < . .
f , . 1) Repairability and Replacibility J
' ' R: Maxitwum use of the subsystem, ~ A S
C: Every part og\{Ef subsystem éﬁg}l be able to be oo
: repaired or replaced within no more than the
2 ; original time of ifstallation plus + 25Z.
L T: DemohsEration/obsepvﬁtion.' ’
A 2). Interchangeablity *
‘ R: Flexibility of using the components of the subsystem.
' C: Components, 1f modular; shall be interchangeable one’
.with another. - =
T: fDemonstration. . & - r
. 3) Dis :urbanc\ to other systemb and occupants
o ) R: ‘Convenience of use qf the subsystem all through its
B life span. ’ / - ) .
| C:, Changes and relocations will not require work in
, any space ‘or room other.than that affected by the‘
; changes. RES ) ) N '
* T: Observation. ) . o f~\\\*
L ' . 4) Require?}paintenaﬁce . k |
R: Subsystem shall be maintained inexpensively.
. '\,,/ C: Normal service maintenance-shall be simple so that
& . local (semi-skilled labour) and commqgly available
. tools can be used. .,
T: Drawings/specificatiahs. ' 'uk
" 's) Personnel ,
R: Avoid need for special (skilled) *personnel.
. ’F,' ° ?: All erection, replaéementa, ma;ntenance,\repgir and
' relocation #w¥Mefor the subsystem must be done by
! local (semi-skilled ;ébour) and commonly available tools.
’ T:

Specifications/Calculations/Drawings.

I ) (.
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(B) INTERIOR PARTITIONS
5l ¥

1.0 SAFETY

o
1.1 Life

R:
C:

© 1,11 Fire - L _
Sl 1) Flame Spread oo S ) SN
E R: Control flame combustion along the exposed surface’
l C: Flame spread of the exposed ‘Burfaces of this subsystem
v in use shall not exceed 254—*\\ . . T
T: ASTM, E-84 (Vol. 18) o '
2) Fire Resistance ’\ . _:
R: Confine a fire so that it cgn be controlled
i ” The exposed surfaces shall have 1 hour rating at least.
‘ Doors rating shall ;pmply with the values specified °
st by ASTM, E152. ‘ ) '
- T: ASTM, D2859 (Vol 32), E119 and E152 (Vol. 18)
3) Combastibility/Fuel Contributed o . B
R: The finished partition withstands high temperature without
¢ 1gnition.
C: .Surfaces of this subsystem shall not fl13ne after-an ex-
posure of thitty'(30) seconds and shall not exhibit a L
temperature rise in excess of 112.22°C) above the furnace
air tempereture when eiposed to a furnace tempergture of (750°C).
T: ASTM, CB& (Vol. 18) and ,E136 (Vol.' 18)
) 4’ Smoke Production ‘and Toxic Substance

None-Production of smoke or toxic fures.

This subsystem shall have a maxdirum smoke development

of 50 and shall not produce any toxic vapor or particles
under temperatures of up to +(315°C) .
ASTM, E84 (Vol. 18), Toxic Materials listed by the
American Cou?éiggs:hof governmental industrial hygenist
at the recommended Waximum allowable copcentretipns. ’

- : -

o

{
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1.12 Toxicity
- - ) R:
» .,v‘
’ . G
b io
W - I T:
2 . \‘d
/ .

1 13 Radiation Characteristics

R:
Cz

LY

T:

1.15 Electrical Characteristics e

R:

.
! . C:

Characteristics , . -
Not2toxic. ) ) . . .
«Haterials used in this subsystem shall not be’tbxica
or glve off toxic vapor or particles under the normal
conditions of use or at temperatures up to (315°C).
ASTM, E84 (Vol‘ 18), Materials listed by the American
(f‘qnfe’!‘enc_e of governmental industrial hygenlsts at the
m&x‘imum allowable’fgncentra”ti?ns. ‘ '

¢

No radiatiowzard
Materials used does not include any radio ac:}ve
materials or does ngt emit radiation under the

< o normal use or when &xposed to high temperatures.
O o, T ASTH D2954 and B261 (Vol. 45).
~ a ]
"1.14- Agoic ChardEteris'tics ' °
. \
, -~ R R: This subsystem in _use shall not be subject t verminal
L . (or organic detgrioration, or provide life ssupport for

L »

o any“ortanisms. . , . . v
. . R :* This gubsystem shall provide resistance to: .o

a) termites at\gack or rating not less than 9

b)“ fungal and algeal growth so " that the rating of
degree of surface disfigurement is oot less than
™ 8 that no single pecimen shows more than 6 mg

c) mold growth of raZing not less than 8

(@) ASTH, D3345 (Vol. 22 (b) MSTM, n3274\a

(c) MSTM, D3273 (Vol. 27)

4

>

Provide safety against electricity and electrostat‘:l'c' _

. shocks e . "

Shall conform to the re“quirements' of the National
\electnﬁ.&al code, an/d,develop mo static ‘electricity
potential, greater than three k

ovolts. ,:

3

’D3456 (Vol. 27)




) ‘ v, | . . P b b ¢ - :
| ": s o o Ti " National Electrical Safety éode, ASTM, F150 (Vol. 46)} . *
N " AATCC Test method 134-1969, AATC Technical manual, o
s - ' " \ i Vol, 46, 1970, Electrostatic pxjopensii:y of carpets, -
: > e . American Association of textile chemiéts and colorists, .
’ o Research Triangle Park, North Carolina.. =~ . ,
a 1,16 Hazardousness * ‘ § : . . s
R: No development of life endangering by-products or
AN . . - situations under normal use. a -
\\x . C: “This subsystem shall comply with "Anericdn Standard ‘
) Specifications for making buildings and facilities: - B
'?\ . ) T: A§A A11~7.1-—]..961' "Ame_rican standlard specifications for : .
‘ oo b ' miaking buildings and facilitiess.
| 1.2 Property ’ : . - ‘
1.21 Fire : o © o
o LD F:Lre Endurauce ’ - ' \ . ‘
‘{ P .. Rs Enough elapsed timg during which the gubsystem continues .
| o to resist fire in order to allow. for Eire control,
. C: This .subsystem shall have at least 1 hour rating. - . -
T ' Doors rating shall comply with the values specified -—% '
) ' " by ASTM; E152. - o w ' ) bor
T: ASIM, E119 and "E152 (Vol. 18). T - ~ 9
! 3,22 Theft Secyrity L '
Not applicable. } . :
1.23 Vandalism Security ) T - %4
r It is the contribution of: : ’ P B ]
s toughness, touch, stain resistance, wasembility, .
- cleanability, scratch resistance, effect of chemicals,... ~ " )
* The evaluation of vandalism security shall be, therefore, the \
! ‘ sumation of the effects of the above factors. The tests and ‘ SR S TN

' the norms for it will be the tests and norms specified for ’ . ~,;

=)
Em:h factor separately. > . ' ~"3[

.




Qd'xpsistance £0 Misuse , ,
It is the contribution of strength attrihg;ea (e.g. compression,
tension,..etc) plus #he durability attributes (e.g, scratch

, .
resistance, brittleness, corrosion, .. ete).

* The.sum of the evaluation of these factors will constitute the

-gvaluation rating for the "Resigtance to gﬁsuse".

‘1.3 Specific Restrictions : ' ' .

The, production and installation of this subsystem should;
comply with the applicable codes. »

The subsystém should camﬁly with all applicable National
Codes and building regulations. . ;

National codes (only applicable 6ne§ e.g. including and

not limited to the following: . T
a) DOD 4270.1-M "Constructien criteria manual”
b) Uniform building co&e
c) National Fire protection Association'§tandard(s) )
d) American Nétiona} Standards Institute Safety . ,
Standard(s)
e) Federal specification PDD-C-95
| £) Federal specification TT-C-0055A

Q

The production and installation of this subsystem should
minimize the risk of the'labour dispute.

. 1o

The production and installation of this subsystem shall™’ .
Vel

comply with all applicable union requirements Y

Observations/apecif%;ations.

-
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2.0° FUNCTIONAL
2,1 General Punctiopal Performance Characteristics
Privacy and security in variety df spaces.
This subsystem shall comprise all floon to ceiling .
inte\/or non-loa& bearing partitions. Partitions ,
shall be- fixed, operable, and relocatable types,
and_mQy attach to floor and/or ceiiiogf Partitiong
. shall be designed to provide visual and acoustical
barriers“between spaces and. must have provizzonsﬂto
allow them to provide fire-resistance smoke barriers.
Interior space dividing elements shall be of the *
color, texture, finish, and appearance appropriate
to-the design and function of the space as part of
a living egvironmeot. . ) .

Door sets complete with frames shall be included as
parr of this subsystem . )
Interior glazed units and vision panels shall be
included ds part of this subsystem
Support and fittings for wall hung casework shall be
provided in this subsystem. ,
" Subsystem shall be completely finisheﬁ i& accordance
with the other provisions of this specification.

T: Review of drawings/specifications

¥

2.2 'Size,' Weight, Dimensions .(

1) Dimensions o :

°

K

¢ .
Capability of transporting the system to a site.

The overall dimensions of the subsystem's units shall
comply with ‘the applicable transportation regulations
and codes. .

Transportation régulat%ongrand codea.‘




oo

-3

*Availability of different alternatives -and aceeptability

Observation..

~25m s

¢ +

P s ,
"All interior enclosure elements shall be able to be

" transported, erected, demounted, and relocated by

manual labor. -

Each .person carrying, 1ift1ng, positioning installing E

or otherwise manipulating aycomponent shall be responsible.
for no more than 75 poynds (34 kg) of the componenta weight.
Size ‘of the component shall be commensurate with its '
weight 80 as to allow a sufficient number of personnel
comfortable access to that component for lifcing, carrying
and positioning. . S0 e A

o . NG S
Review of drawings/specifications; P A

Fit within available space. ' oy “a - v
1) Vertical dimensions of subsystem shall be desftned to .
be compatible with the proposed system vertical moduiar o

dimensions . T - L ¢

2) ,Subsystem in use shall not exceed ( ) in thickness. .

. d) Thickness of partition at foot and’ head shall not exceed

( ~ ) in thickness. Values’will be given as deaigned.'

* Observation/Measurement. ) C 5 o
No installation or”appearpnce problems at panel'’s interfaces.
Exposed joints, if applicable, shall be recessed and shald.

not protrude beyond the plane of the partiéion., S -,

*

Observation. , . N . e T

’ w . -‘ *’ " '“.'-;
\

of changes introduced by individuals. A ,

Door widths shall be ayailable in no less'tﬁan (5

sizes from ( 2 ) feet to (3 )’feet.

-

Glazed panels shall have transpdrent and solid panels - "‘ S
in a size and configuration compatible/with the proposed .

2

systems. *

R ST
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; T: Subgystem/measurement.

- i+
;- A
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R: Doors shall be sufficiently large 7o admit personnel,

» furniture, and equipment through t'ne entrance to the -
living units to staixways, to bedrooms, bathrooms, toilet
and lavatory areas, and mechanical spaces. )

C: Minimum door widths shall be as follows: \

© 3'-0" (.91 m) for main entrance into a living unit
2'-6" (.76 m) for,all hébitahle rooms
2'-0" (.61 m) for toilets and bathrooms
2'—8" (.81 m) for a s'econdary entrance into a living unit

3' 0" (. 91 m) for common stairways

_ T: Review of drawings/specifications.

Plumbness .

R: ‘Partitions shall appear vertical ,and properly aligned.
~C: Plumb to within tolerances of 1/4" over height of

partition.
Flatness © - d
R: No. apparent deviation from complete flatness of the
finished surfaces of partitions. . )
¢: Thé surface of this partition shall not deviate from a
flat plane by more than .1/36Q of the vertical.dimension
of the partition, and shdll exhibit no sharp transitions
in surface within these limits. .
T: Protéty[;e/measurement/obs‘egvation, ASTM,C314 '(Vol. 17).
Weight
R; The weight of this subsystem shall not exceed the allowable

floor loads of the structural subsystem.

C: The suBsyst:en.x shall not add more than 25 psf to the dead
- 1oaq in .the‘builﬂing. | -
T: Calculation. T - ‘
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; "Rt The weight of ‘the elements shall not inhibit the relocat-
f ability of this subsystem of applisable. ’
g . C: Unless special lifting devices are included as an integral p
' 'part of the éubsystem 'offered, no single panel,'.'door panel (\
or glazed panel shall weigh in extess of 250 lbs. i
T: The intent is to permit two men to manipulate individual
) elements of the subsystem, either with or without me&hanical
L aids. ‘ i
N 2.3 Stre}xgth . ) / .
R; The subsystem shall be able to withstand safely all pos- *
! . ) ’ sible loads that, t:/he building might experience in its
life span under normal use.
+= For load bearing interior enclosure:
P ) I\ C: The subsystem shall resist safely with®a factor of safety mo
less than 2 the following types of loading:
(a) Compres;ive loads ~ no less than designed (dead plus-
, . . live loads) , * )
‘ ® (b) tensile loads - not less than de;igned
) - . % (e). transverse loads -~ capable of resisting 10 psf (48 kg/mz)
vith a maximum deflection of 1/360 of the height of the-
1N " partition. ’ '

(d) Jimpact loads - resist an impact of 60 ft«lbs with no
damage to the surface or other part of this or any other
system . ' '
temporary - withstand load\i encountered in the course of

- ' .

transportation, handling, ipstallationm, and relocation

of the units of the subsystem,

' ~ ~ For non-bearing interior enclosure: )
(a) heflection of the enclossre elements shall not exceed h/120
. under the loading conc‘litiona ofy o ' 7
a.\Dead plus the expected superimposed loads.

h. 5 psf- (24 kg/mz) over the entire surface of‘ope

side of the element, where "I::" equals the unsup-

A

ported height of the element.

[y
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T: ASTM, E72 (Vol. 18) and .Calculatioms. ‘

2.4 Durability
2.4} Surface Stability ‘ i

- »
1) Cleanability

R: Exposed surfaces should be cleanable and the cleaning

procéss should not damage the original surface.

C: Difference in color betweeﬁ a reference sample and
a-éashed sample should not be mo%e than 3 ‘NBS units.
-\cleanabilitysindex of 1 or lés )

'.T: Federal Test Method standard No. 141w, Method 429.1/
ASTM, D1729 (Vol. 46)/ASTM, D2244 (Vol. 46) '
-ASTM, C756 (Vol. 17). . »
2) Washability
“R: Provide easy removing of soil and dirt from the

7

. surfaces of the partitions.
C: Stains should be removed in 1eas than 100 cycles of the
ASTM,D3450 without erosion of the surface.
T: ASTM, D3450 (Vol. 27)
3) Scratching . N
R: Surfaces should resist scratching and gouging for
1 thelir expected life.. ,. )
-C: .2H pencil shall not cut through the film to the
substrat€ for a distance of at least (3.0 mm) in
"normal use areas" and 3H pencil in "hard use areas".
T: ASTM, D3363 (Vol. 27) ,
4) Abrasion . _ -

R: Surfaces shall resiat abrasive forces induced by

oo

normal use and maintenance. *

Kol
[X)

Surface ghall not wear through.to the substrate in
fewer, than 1500 éycIes with a bristle brush wetted
with a soap solution. .

- exposed surfaces shall lose no pere than 800 mg/

1000 revolutions in "normal use areas" and no more

than 250 mg/100 revolutions in "hard use aréas",

xaa,{.e&k“'{" ' N

<
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y T: FTIMS l4la, Method 6192 and FIMS No. 4067 Method 1091 '
and ASTM, D968, D658 (Vol. 27). . L
5 Staining .
R: Surfaces shall provide sta#n resistance
C: Surfac‘es/sﬁ'afl/fre;ist the staings of staining reagerts
/e:‘ﬁ"foods, cosmetics, beverages, pharmaceuticals,'

3 cleaning agents, solvents, etc. with difference in

color after removing the staining agent not more than
3-'NBS units. ‘

4  T: ASTM, D2299 (Vol. 35)/FTMS No. 141a, method 4249.1
6) Spalﬁng ,‘ ' .
R: Surface of the 'finis}}ed- partition shall resist chipping

Surface should have the rating of "A" (no more than 50

chips of diameter of 1 mm in the 4 x 12 in.) .
T: ASIM, D3170 (Vol. 27) | ﬂ

, 1) Blistering '

/
R: Surfaces shall not show blistering appearance '
) C: -Surfaces should not show blistering any more than .
the rating of Blister Size No. 8 (Few) ' ‘
T: ASTM, D714 (Vol. 27). | '
8) Chalking i . . .
R: surface of the finish;} partition should display [
, ., nofchalking or efflorescence under the normal use. ’
C:\ The\ degree of’efflores‘cence of the surface should not
i be raded more than "flatting and glossing'" after 8
_ cycles of exposure to the ASTM D1736,
T: ASTM, D1736 (Vol. 27)/and ASTM,D2831 (Vol. 27).
9) Fading . . Y
R: Color of the surface should not change due:to the \

normal use conditions.

C: No changé in colpr due to fna_intenance and normal use
more than’3 NBS units.

-

T: FIMS No. l4%a, method 4249-1.
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. 10) Indentation v

Ri Finished surface should resist indentation unaer the M
normal use, ,

C: The permanent indentation caused by impact energy of
(1094 N/M) at any location will not be more than 10% of

the net elast:ic maximim deflection.
T: ASTM, Fl42 (Vol 46).
11) Resilience
R: Surfaces shall be resilient to resist indentations and
minimize discomfort where required. .

/

C: 1) The residual 1nden‘tatio on.a surface after the
application of concenté(

ed loading shall be no
- greafer than .01 inch’ (0.26 mm), _
T: Review drawings/specifications, for carpeting: Federal
Specification DDD-C~95 for all other surfaces, FTMS
. 50la method 3231 using a 50 pound weight (22.7 kg) for
15 minutes on a 1/4 inch (.64 cm) indenter. :
12) Cracking, Grazing, Splitting and Delaminations
R: The surface under the normal use should not exhibit ~
cracking, grazing, splitting or delamination.
C: Surfaces’'shall nbt crack, graze, split or delaminate
that.can be visually deternined under normal use.
T: FTMS, 191, Method Federal Specification DPD-C-95/FIMS,
501a, Method 5421. ,
2.42 Material Stability
1) Ch?micals
' R: Surfaces of paxtitions should not be damaged by household
chemicals and cleaning agents. i <"
C: Surfaces should not be affected by househo}d chemicals

and reagents that might be used or, come in contact with

. S the exposed surface during its )’{fetime depending on the

location o§ the partition, .g. distilled water, cold;

distilled water, hot, ethyl alcohol (502 volume); - )
L N /
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3) Cohes:lveng s-Adhesiv

T:

-31- . ' h&’

vinegar m?tic adid) ; alkali solution, acid solution;
soap solution, detergent solution, lighter fluid and
vglatile reagents; fruit-pfece of cut'fruit, with cht
portion placed face down on surface of floor; oils ahd
fats (butter, ﬁargarine, lard, shortening, vegetable oils,

etc); condiments (mustard, catsup); beverages (coffee,’ tea,

‘ cocoa), Effects will be measured in terms of discoloration

change i‘t‘l gloss, blistering, softening, swelling, loss »
of adhesion, or special phenomena. : ‘
T: ASTM, D1308 (Vad®. 27)/measurements. o .t
2) Dime;\tional Stability ‘ /
» R: The subsystem surfaces will be stablé under fluctuating
temperature and humidity). ) T . . Y
C: All surfaces of the partitions shall show linear
— dimensional change of not more than 0.20 cm/m. .
T: Specifications/FTMS 501a, Method 6211, ASTM 2494, \ -

»
Federal specificgtion DD-C-95. h
)ness :

Surfaces, and coatings shall remain attached to the R

substrate . - T

All coatings on exposed surfaces of this subsystem under -

0.125 mm thick shall not delaminate and shall be rated -
no 1935 than 3 on scratch test. : =
Federal specification M-MM-A-1/5a, paragraph 4.4.4

4) Brittleness

: Brittleness of the surface of partitions shall not be a

‘problem under normal use.

Surface of<part1tio¥1,s shall not show any ffacture or
break from an 8 oz. 37.5 mm outside diameter steel ball
dropped from a height of 600 mn. ( .

* In accordance with MIL-T~1717 A (ships).
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‘r " 2.43 Life of Subsystem and Component Parts -

' R: Maximum economical 1life of the subsystem,
C: Major elements shall have a life expectancy equal
Cout "to 20 years, Surface' covering and coatings shall have
.. ‘a life cycle that is accepted by the ltrade norms.

T ‘T: Specifications/drawings/market review (Comparison etc.)

—

2.5' Transmissions ’
* 1) Sound ) : ) #
R: Cont'rol airborne transmission of sound for acoustical
. privacy between 1iving units. .
\ C: This subsystem shall not. impair the STC value of 40. Seals
' shall be proyided to eliminate flanking paths which might

i \ impair®this perormance.
i S T: ASTM, E90/ASTM, E413 (Vol. 18)
’

: : R: Control impact generated sound transmission
= . . o C: This subsystem shall not impaig the masking of' ' )
footatep sounds of contiguous rooms horizontally by.
an NC epvironment of 35,
R -T: Impact sound transmission test by footfall :igethod/
‘IBI-1~1, 1965/modification, ASTM, E492 (Vol. 18).

E 2) Heat ’ _ .
i . F R: Heat gain or loss throﬁgh partitions %hould not cause a ‘
problem or discomfort for users. "

f : ' C: lAve,i:age values of thermal transwittance, U, thermal ' @& °
, . ' . conductance, C,.'in,side s:n'face coefficient, h 1 and

- outside surface coefficient, ho, shall not exceed\ the

Pt

standard. values- (not developed yet)- ] ’ -
, The partitions should’ hgve one=-hour fire, rating.
o M -« T: ASTM, €236 anJ~E119 (Vol 18). -

‘ .

.
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v g 3) Moisture and Liquid h .

R: Subsystem in use shall not transmit liquids across

its thickness when subjected to washing or spills.

3

L C: Rate of WVI, water vapor pérmeance, and pérmeabflity

shg}l not exceed the standakd values (not developed yet)
T: ASTM, C355 (Vol. 18)/ASTM, E9%& (Vol. 18)

2.6 /Dynamic and Opérating Characteristics
1) Method of Operation: .

_R: Door modules shall offer the following modes of operation:

- left haﬁﬁfand right hand swing . -

V'

-~ single and multiple leaf

- removable transom panels -

L3
J

1 e

2.7 Environmental Quality

1) Sound generation

R: Construct ‘subsystem so ag.to be free from rattles and

s ) squeaks. ‘ N

\ 1

C: The measured sound pressure levels produced or, transmitted

- . by this subsystem in use when combined with the measured

. *sound préséure levels prng¢ed or transmitted by all other

J s subsystems in use shall be rio greater than thqse defined

by NC 35, except that sounds produced by expansion and

contraction of this subsystem, by operation of the doors

.

in any but the immedigte space, and all pure, tones shall

N N : be at least five (5) decibels below the sound pressure

level otherwise produced or transmitted by this systgm ’ //
at the corresponding frequency band.
T: Measurement of Sound/USAS $1.2-1962 and RﬁiRAE Data Guid
| . \ and “Book, 1967, Chapter 31, and ASTM, E336 & E90 (Vol. 18).

< 2) Reverberations i

- ’

Paftiqioqs-should gbsorb sound and cause no echo.

When the specimen is in the form of an extended
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n . -
. - 4 ,
- plane surface, the sognd gbsorpti?n coefficients €
~ and the noise reduction coeffiqient NRC, shall be
e , ; not less than the standard values (not developad yet) a
T: " ASTM, C423 ,(Vol. 18) and C384 (Vol. 18). ) ,
2.12 Illumination ‘ ?
1) Reflectance ' .
‘ R:. Provide.comforiabél reflectanc®
. C: The subsystem shall have reflectance "within the
‘ range of (40-60) ' /
T: " ASTM, €523 (Vol. 18)/ASTM, IM-22 (Vol. 44).
. ] .. ‘
2.73 Air v ) R
R: This subsystem shall not cause any air related
’ _* discomforts or health hazards. h
C: This subsystem shall not release odors deemed to
" be objectionable in éﬁy concentration reasonably « -
. predicted. ‘ -
¢ -~ 1t shall not reléase dust or fines that cause air °
contamination. . . s T '-‘..
-1t shall not absoéﬁ the air humI;ity leaving the
) space dry. ‘ .
> ' T: ASTM, D1354 and D1391 (Vol 26)/D2553 (Vol. 30). X
,2.74 Pollutants . . o /
R: The use of the subsystem shall ‘not cause pollution
. . hazards... ) /
’ . C: The subsystem under the dofﬁal use shall not releasé aﬁy

t Q

T:

gases, vapors, particles or any other mgferials that are

considered contaminints or hazardous by the ASHRAE or

. 1isted by the American Conferenée of Governmental

industrial h;tenists, at the recommended maximum allbwables

concentrations. s

ASHRAE.Handbooleist of toxic\materials by American
Conference of Governmental Indnstrigl Hygenists,

- L
S
.
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. e . .
2.8 Pldtning and Visual i ' - .

"
LY

2,

A

3’1 Co

1) Modalarity'

R:

T.

Easy and fast erection and installation - “

- Possibility of using other modular systems.‘

- Fasy replaceahility. .

All components afe modulfirly. coordinated and joints
. ° _

-

fall on :egular mogule.

Heasurement/réview of plans and: drawings. oD

2) Uniférmity -

R:

L

\

’Tl

The available exposed surfaces should be matching and

coordinated with each other. ’
All exposed surfaces of this subsystem shail have a
" uniform and coordinated surfaee texture, ~

Observation. N

3) Variety of Colors

R:

36 pracricar’ - . . 4

8t -
R}

The colors of exposed surfaces shakl satisfy the ,

different users tastes,

¢ leser

‘compatible colors. . '

The exposed surfaces dhall be available in
5 viswa

Observations.

3 ]
¢

. ¢ . — v
The interior .englosure system and its components shall
be economical to transport, ‘store, install, maintain,

relocate, and repair. .o - N

The requiréd activities, ;anhours, skill requirements
and the average purchaée costs shall be as described

with supporting evidence by the proposer agd’verifieé'

A

by the evaluators. N

~

Initial cost may be increased in order to insure minimum

on site maintenance of the. interibr enclosure system and

3\
minimum necessity for’ the replacement of components.

Evaluation/analysis of drawings/specifications/calculations.
[R2aY -

[

>

}




. Interface

1) Fit
- R:

5 °

Control fit at partition base.

Accomodéfe with floor. Partitions shall be designed
80 as to accomodate tolerences in floor systeam as
specified elsewhere, and provide adequate seal for
acoustic and/or fire-rating purposes.

Subsystem/Detail/Observation

Control fi£“3t~junction between partition ané at ceiling
Accomodate ceiling to provide seal with ceiling

in accordance with acoustic and fire requirements if

applicable.

Head-relief moulding, if applicable, shall be designed
& \

to accomodate ceiling tolerances as specified else-

vhere.
Detail/System Proto;ype/Observs;fon.

~

Subsystem shall be designed to provide a seal when butted

against out-of-system exteri8r wall elements. Seal shall

be adequate to achieve acoustic performance and fire-rating _

performance 1f applicable.

JObservation.
¢

Trim pileces, if applicable, shall be designed to accomodate

ﬁ,ﬁolerances of out-of-system partitions and out-of-system

exterior walls. .

T?**Detail/Prototzpe/Observation.

L4

‘\ Provide capability to accomodate Out-of-System built

R:
3 . <O
‘///i;lements. “« . = N

C:

\This subsystem's partition surfaces shall be capable
Sf\accepting the following Out-of-System applied

}itﬁ{hii”— v

\ ’,

Na

<




2) Attachment
Attach subsystem at floor and ceiling
- Subsystem shall be designed to be attached‘to
building sgructdre at floor and/or at ceiling.

‘No other attachments shall be used.

Detail/Prototype/Observations.

3) Tolerances

R: The subsystem shall have acceptable to tolerances that

will not make ereégion a problﬁm nor make the production

cost very high (because of the high precision).

$olerdhces shall comply with the follc;ing standards:-
n. 10 ft. 1/4"

Bav 20 ft max. 3/8"

In 40 £t. or more 3/4"

T: Subsystem/Physical/Measurement
4) Relocatab ity

\ .
Every part of this aubsystemhshall be removable without

damage\to other subsystems, except for minor repairable

damage to finished f1°°;/ﬂQ< ceiling.

5) Séquence :fsrection .
. Systewm shall be designed to be 1hstglled in a substantially
complete raw space after mechanical and toilet modules
' have been installed. Installdtion of this system shall
not delay the progress of finishing of the spgce, except
inasmuch as provided for in the Generé& Conditions for the
project,

- 3.3 Services :
1) Repairability and Replaceability ° -
. R¢ Any element of this subsystem, partition panels} door
”_Tﬂf\“ panels, glazed panels, shall be able to be repaired or
replaced with no more than 4“m§g§ohrs of labor - without

requiring the use of special materials - at-the use location.
Demoﬂstra%ion, observation. ¢




4

2) Interchangeability o
Rs, Panelé, door panefsa and glazed panels shall

bé designed
_ to be 1nterchangeab1g one with the other. o
T: Demonstration, observation. . . -
3) Disturbance to Other Systems and Océupants ,

R: Changes andtrelocations.in thig subsystem shall not
require work in any room or space othefwise unaffected
by the planning change in order to achieve the specified

\berformance after the pkranning change.

’

/ T: Observation. .
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'(C) CEILING FINISHES - . ) ] » 7
1.0 SAFETY ) ' . '
»1.1 Life .
1.11 Fire . ) ' oy

. 1) Flame Spread ~ ' '

i

R: . Control Flame Combustion along-the ‘exposed surface

C: Flame spread of the exposed surfaces of this suhsystem
in use shall not exceed (25). If a fully automatic fire
. proteétion“spriﬁkler system is provided, the flame spread
. rating shall not exceed (200). -
¥ T: . ASTM, E-84 and E-162 (Vol. 18)
) 2) Fire Resistance

Q

R: Confine a fire so, that it can be controlled S
- C: The expoéed surfaces at use position shall have 1 Hour
‘ rating at least ) '
T ASTM, D2859 (Vol. 32), E119 (Vol. 18)
3) Combustibility/Fuel Contributed i
R:  Withstand high temperature without ignition.
C: Surfaces of this subsystem s? 11 not flame after an Y
exposure of thirty (30) seconds and shall not exhibit
a temperature rise in excess 6f (12.22°C) above the
furnace air temperature. when éxposed to a furnace
. temperature of (750°C) )
T: ASTM, E84 (Vol. 18) & E136 (Vol. 18) "

. 4) Smoke Production and Toxic Substance

\

Y R: Non—Production of smoke or toxic fumes.

C: :This subsystem shall have a maximum smoke development
of 150 and shall not produce any toxic vapor or
particles under temperatures of up to (315°C) !

T: ASTM, E84 (Vol. 18), Toxic Materials listed by tfie

. American Conference of governmental industrfal hygenist

at_.the ‘recommended maximum allowable concentrations.

!
.




"1+12 Toxicity Characteristigs

1
?
P
.
F?% ‘ c:
i’
N
T

R:
C:

T:

Non~toxic. - ‘
Materials used‘in this subsystem shall not be toxic

or give off toxic vapor or particles under the normal
conditions of use or at temperatures'up to (315°C).
AéTM, E84 '(Vol. 18), Materials listed by the American ,
Conference of governmental industrial hygenists at the

- -

maximum allowable concenttations,
. \ .

1.13 Radiation Characteristics

No. radiation hazard : . *“
-Materials used do not include any radio active materials

or do not emit radiation under the normal use or when
exposed’to high teﬁperatures.
ASTM, D2954 & E26T (Vol. 45) '

1.14 Azoic Characteristics ,

' - ’

_ This subsystem shall provide resistance to:

This subsystem in use shall not be subject to verminal' '
or organic deterioration, or provide life support for .
any organisms. ¢
.a) termites attack of rating not less than 9
b) fungal and algeal growtﬁ so that the rating of

: degree of surface disfigurement is not less than 8
¢) mold growth of rating not less than 8
(a) ASTM, D3345 (Vol. 22) (b) MSTM, D3274 & D3456 (Vol. 27)
(c) MSTM, D3273 (Vol.( 27)

-

" 1.15 Electrical Charactétistics ¢ *

] A4
Provide eafety against electricity and electrostatic shocks.
Shall conform te the requirements of the Natior‘al code,

and develop no static electricity potential, greater
than three kilovolts.

National Flectrical Safety Code, ASTM, F150 (Vol. 46)/
AATCC Test method 134~1969, AATC Technical manual, Vol. 46,
1970, -Electrostatic propensity of carpets, American

Association of textile chemists and colorists, Research

Triangle Park, North Carolina. . :

4




1.16 Hazardousness ) )
No”development of life endangering situations or by~

products under normal use.

This subsystem shall comply with "American standard

specificationé for making buildings and facilities."
ASA A117.1-1961 "American standard specifications for

4

making buildings and facilities". <

1.2 Property
1.21 Fire

1) Fire Endurance

No requirements.

1.22 Theft Security
Not applicable.

1.23 Vandalism Security

It is the contribution of: :
toughness, touch, stain resistance, washability,
cleanability, scratch resistance, effect of chemicals....

The evluation of vandalism security shail be, therefore, the

summation of the effects of the above factors. The tests and
“the norms for it villhge the tests and norms specified for

each factor separately.

1.24 Resistance to Misuse
It is the contributign of strength attributes. (e.g. compression,

tensioﬁ:..étc) plus the durability attributes (e.g. ac;af&h

resistance, brittleness, corrosion, ... etc) 0

~

The sum of the evaluation of these factors will constitute the

« evaluation rating for 'the "Resistance to Misuse",

1.3 Specific Restrictions
- R: The production and installation of this subsystem should
cause no jurisdictional disputes. '

C: The subsystem should comply with all applicable

enforcable unibn requirements.

Obsgrvation/Specifications

7
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2.0- FUNCTIONAL

® 2.1 General Functional Performance Characteristics .

| 7 The subsystem shall comprise all wall to wall ceiling ﬁ}nishes
| v including coatings, tiles, or any other forms of coverings.
-~ The su§?ystem will have to provide aSOustical finish as well as
. light reflectihg surfaces.
2.2 Sizef Weight, Dimensions .
}) Dimensions o
{'] g R: Fit within available space.
C: Dimensions of the®subsystem shail be designed to be
compatiﬁle with the proposéd floor plan module.
, . Subsystem's thickness will fit into ceilidg recesgses”
f ' . p “' (1f applicable) within tolerances (specified Sec. 3.1)
» . Joints of the subsystem shall not protrude beyond the.
i plane of the finished surface.
i T: Measuremeﬁta,
E ' &) Flatness
| . R: The bare eye should not recognize any éhanges in the
flatnessg of the finished surface .
C: The surface of the finl'shed plane shall not deviate from
. - a flat plane by more than (1/360) of the small dimension
, . of the .area coveréd. '
. T: Measurement, ASTM, C314 (Vol. 17) /
. 3) Weight ’ .
R: The weight of this subsystem should not harm” the load
. carrying capacity orAthe strength of the supporting

¢ elements.

{ The weight of a component of .this subsystem ehall be
. . . able to be lifted manually by labourers. .
' ' C: The weigh: of this subsystem shall not exceed the specified
) / ' design Value. S
ﬁ: . N ‘ T Calculat1ons/Mea9urements/§pecifications.
gé | ' . 2.3 Strengéh ‘ ‘T ( N .

a . !
No requirements.

- )
[P
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-43- s -3
:'! | 2.4 Durability ’ o 7 .
B ¥ 2.41 Surface Stability ' ’ . // 1
* * 1) Cleanability ' “ T (

© R: Finished surfaces should be cleanable and cleaning

Vo ; lf process should not damage the origiqal surface, s

Vs C: 1) The exposed surface of this subsystem in use, when i

T compared with the reference samples and with any other
specimen subjected to this test, shall not differ in
color beyond the color tolerance limits established _ N
for this subsystem, or by more than three (3) NBS ;
units, whighever is greater, and when compared with

the specimen prior to test shall not exhibit a change

o . ' - in color of more than -three (3) NBS units. Variegated '
r““\irregular or translucent finishes shall be ‘evaluated

for acceptability of color change only visually, subject

p to review by the Project Manager,
' 2) The exposed surface of this subsystem'in use shall not
} \ exhibit a change in gloss value of mbre than five (5)
' units. .
T: Test Method Standard No. l4la, Method 6141/Federal Test:
‘Method Standard No. l4la, Method 6123; gloss evaluation
. shall be by Federal Test Method Standard 14la, Method 6101;

: ~all visual evaluations shall be made from a,distance of

thirty-six (36) inches, at any angle, with the sample
illuminated as in use/AST@, D1729 and D2244 {(Vol. 46)/
ASTM, €756 (Vol. 17). '

é) Washability - . _
o R: Provide easy removal of soil and dirt from the finished

i1

surfaces. ’
C: Stains should be removed imny less than 10Q cycles using

\ ‘ ASTM, D3450 test without erosion of the surface.
- . T: ASTM, D3450 (Vol. 27). . s

;e ~
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3) Scratching

R:

]

. -'C:

4)

6)

7

Surfaces should resist scratching and gouging for their
expected life, - >
2H pencil shall not cut through the film to the

substrate for a distangeﬂ6f\at least (3.0 mm).

T: -ASTM, D3363 (Vol. 2L¥/

Abrasion ‘

R: Surfaces shall resist abrasive forces induced by normal
use and maintenanée.

C: Suxface will not wear through to the substrate in féwer
tﬂan 1500 cycles with g\bristle brush wetted with a
soap solution. Exposed surfaces shall lose no more thaﬁ,
an average of 800 milligrams per 1,000 revolutions. -

T: FTMS 1412 Method 6142/FIMS No. 406, Method 1091/ASTM,

_ D968, D658/FTMS No. 4l4a, Method 6192..\ .
taining : -

R: Surfaces shall provide staln resistance. -

C: Surfaces shall resist the stains of staining reagents
e.g. foods, cosmetics, beverages, pharmaceuticals,
‘cleaning agents, solvents, etce. wifh difference in
color after removing tﬁe staining agent not more than
3 NBS units.

T: ASTM; D2299 (Vol. 35)/FTMS No. 4l4a, Method 4249.1

Spalling ) ,

R: Surface-of the finished ceiling shall résist chipping

C: Surface should have the rating of "A" .(no more than
50 chips of diameter of 1 mm in the 10 x 30 cm)

T: $STM, D3170 (Vol. 27) ‘ ’

Bliatgiing l ’

R: Surfaces shall not show blisteting’éppearance.

C: Surfacgg should not show blistering any more than
the rating of Blister Size No. 8 (Few)

T: ASTM, D714 (Vol. 27) | d

4
!
!
1
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i ( ’
8)) Chalking .
R: Finished surfaces shbuld display no chalking orx .
f , efflorescénce under jormal use,
] C: ‘ The degree of efflorescence of the burface should not

i -

" be rated more than "fIqtting and ‘glossing" after 8

cycles of exposgure. /

T: ASTM, D1736 (Vol. 27) and ASTM, D2831 (Vol. 27).

9) Fading .

R: Color of the surface should not change due to the normal
use conditions. .

€: No change 1in color due to flat abrasion test more than

? 3 NBS units.
T:

ASTM, D2814 (Vol. 32)/FTMS No. 14la, method 4249-1,

‘ 10) Indentation

R:
C:

;™ T

o

! T:

o

Pr:)vide resistance to point impact.

1) Surfaces of this subsystem that are exposed to view
shall withstand .033 kg.m (3 1b. in) of impact on
their exposed surface without any ind;ntation greater
than 1.2 mm , measured twenty-—fc;ur (24) hours after
in;pact, and without any splitting or other permanent
damage. N

Falling B\all Imp;ct/Federal Test Method Si:andard No. 406,
Method 1075,

: - 2) "Any component part of this subsystem, one (1) surface

of which 1is exposed te view, subject to contact with
any paTt of the Space Dividers gubsystem shall withstand
.2kg.m - (18 1b.in) of impact on its exposed surface without
any indentat:lorlx greatér than 1.2 mm , measured twenty-
four (24) hours after impact, and v{ithout any splitting
-

or other permanent damage.

"Federal Test Method Std; No. 406, Method 1075.

11) Cracking, Grazing, Splitting and Delaminations

R:

The surface under the normal use should not exhibit

cracking, grazing, split:ting or delamination.

+
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© 2.42 Material ‘Stability

~46-

C: Surfaces shall not crack, graze, split or delaminate
when exposed to 40 standard fading hours.

T} FIMS, 191, Method Federal Specification DDD-C~95/FIMS,
501a, Method 5421, - \

\

1) Chemicals
R: Finished Eeiling surfaces should not be damaged by
' household chemicals and éleaning°agents.

C: The surfaces should not be affected by household chemicals
and reagents that might be used or come in contact with
the surface during its lifetime depending on the location
of the surface; e.g. distilled water, cold;.aistilled
water, hot; ethyl alcohol (50X volume); vinegar (32
actic acid); alkalil solution, acid solution; soap solution,,
dgt;rgent solution, lighter fluid and volatile reagents;
fruit-piece of cut fruit, with cut portion placed face down
on the gurface; oils and fats-(butter, ;argarine. lard,
shorténing, vegetable oils, etc); condimentg {(mustard,
cétsup);<béveriges (coffeeg tea, coéoa). Effects will be
measured in terms of discoloration, change in gloss,
blistering, softening, swelling, loss of adhesion, or’

/ special phenomena. /
T: ASTM, D1308 (Vol. 27)/measurements,
’—’-;; Thermal : , N
R: The finished surfaces will be stable under fluctuating
temperature and humidity,
C: TFinished surfaces (depending on material) shall show linear
dimensional change of not more than 2 mm/m,
T: Specifications/FIMS 50la, Method 6211, ASTM 2494,
Federal specificagién DD~C-95,
3) Cohesivenesg-Adhesiveness ~ . "
\5: ‘Ceiling covefings, surfaces, and coatings shall remq1§
attached to the supporting elements.

o 4
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“’fN\\T: Federal specification M-MM-A-1/5a, paragraph 4.4.4
4) Friability o
"/ Rt Contro] friability. ' .
C: Any component part of this subsystem, one |(1) su face
"of which is exposed to view in use, composed of ahy
materials except metal or sheet glass, shall not lose
more than fifty percent (50%) inyweight in |ten (10)
minutes. 4
T: “Strength Propergies of Acoustical Materials

5) Corrosion \

R All metalic parts (if any) shall resist corr%sion.

', ASTM,C~367

-

C: Avoid contact of dissimilar m%tals thch are ‘ltkely to
produce electroytic corrosion. ‘.
= surfacés having corrosion tendency in the p ﬁsence of
moisture and oxygen shall be treated so that|such )
corrosion shall be prevented. :

N T: MSTM Corrosion Resistaqge Test. a

2,43: Life of SuBéystem and Compohenc Parts /
R: Maximum economical life of the subsystem .
C: Building surface coVering’qnd coating;\will have |a -
life cycle commensurate with acceptable trade norms.
T: Specifications/drawings/market review kComparison etc)
2.5 ?ransm}ssion . y \ JL
1)  Sound ‘ 8
R: Control impact generated sound transmission
C: This subsystem shall not impair the masking of
‘ footstép sounda on finished surfaces oRcontiguou
rooms vertically by an NC environment of/ 35.
T: -Impact sound tramsmission test b :

IBI-1-1I, 1965/modification. ASTM, E492 (Vol. 18).!.

(Vol, 18)

"




* 2),Moisture and Liquid . .

R: Sybsystem in use shall not transmit liquids across

? its thickness when subjected to washing, .

o,
1%

Permeabilitv shall not exceed the standard values

(not developed yet).
’ ¢ e

. T: ASTM, C355 (Vol. 18)/ASTM, E96 (Vol. 1§) ' o

seo

.

246 ﬁyﬂemic and Operating Characteristics ‘ .

No requirements. . . : S

4 A
2,7 Environmental Qgality .o e ’ . !
2.71 Acoustic -

1) Sound generation . | , ST

i : Ceilings should absorb or reflect ‘sound in accordance with | ’
Acoustic requirements. . |
C: When the specimen is in'the form of an extended plane

surface, the sound ahsorption coefficients, and noise

L@ ' reduction coefficient, NRC, will be not Téss than the :
minimum standard values (not developed yet). - . "
"—. 1 AsTH, C423 (Vol. 18) and C384 (Vol.-18) '
) * 2,72 Illunination S ST "
"1) Reflectance C o
R: Provide comfortable reflectance /
o . C: The subsystem ghall have reflectance within .the l
. range of (80-92), = - ' .
i "ASTM, C523 (Vol. i8)/ASTM, LM-22 (Vol. 44). ’
. 2) Emittance S e ' ' . ' -
" - Not appliZable. . o ’ : R ‘ %;

~




y 2.73 Afr N ' . ‘
! o . " ‘ * Ri This éubsy:tem shall not cause any air related discomforts .
R N or health hazards, o |
x C: This subsystem shall not release odors deemed to be ‘%
i obje¢tionable in any concentration reasoriably pred:l:cted. ‘
, : ° Z It willnot release dust or fines that cause air ’
- contafination. ) L ‘
- . i 3 - It will not absorb ,&he air humidity leaving the space
4 ) dry. ¢ ‘ . . /
> : T: ASTM, D1354 and D139]-(Vol. 26)/D2553 (Vol. 30). , e
© oL 2.7 Tactile " R . o , ;
% ., ’ o , No requirements. o ] . . . A
. c&a“ . 2.75 Pollutants . | - o g
) — eR: The use of the subsystem shall not cause poliution hazards.
. K A C: The subsystem under the normal use shall not release agy
. gase;, vapors, p”articl'es* or any other n;atelxials\ that. are v
. : considered cOntaminant; or hazardous by the ASHRAE ox’
! ! 1isted, by the A;er:lcan Conference of Governmental industrial
H N - fxygenists, at the recommended maximum g.llo‘;abie concentrations.
T: ASHRA® Handbook/List of toxic materials by American,Cor}fer?hce C.\,:\ |
g of Governmental Industrial Hygérists. : o &“ |
T 2.8 Planning and Visual & ‘ ) T "’Q\
? ‘ ' ‘ 1) Modularity: ’ . N N\ . ] ;,
. ' AT R: Easy and fast erection and i’nsmllat.ion ; A l
" ‘ . R . = possibility of uéiing other modular systems n ' 1
. : - easy replacab}.lit"y ot S ' N
E}: All components are modularly coo‘rdi‘néfed\ (§£ applicable .
] . ‘ y rand joints fall on regular module. " . ) Sy ‘ .
N T: -Meaaﬁrements/reviﬂ' of plans apd drawings. ) . , . . A
! R v 2) Uniformity * ' - ' <
e 7 R:' The available exposed surfacef should be matching and » - .
= ' L ) dimensionally coordinatgd with each. other. ’ . & - «f7
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Ly 2) Attachment

' s ’ p
\ . : -50~
C: All exposed surfaces of this subsystem shall have a
. ‘ uniform and coordinated surface texture.
T: Observation.
-7 3) Variéty of Colors

' el

: .f R: The colors of exposed surfaces shall satisfy the .

. different users tastes, ;

C: The'exposgf surfaces shaya'be available in at least
5 visually compatible colors.

T: Observation,

3.0. PRACTICAL
3.1 Interface ° : -
1) Fie

R: Control fit at interfaces. -
C: Accommodate partitions, stairs, corridorq, etc.
‘ -‘accoﬁmodate Jjoints between individual componentﬁ
) (if applicable). '

- trim piecés shall ;accommodate tolerances (if

appliqable) -

.,
]

Y
. T: Measurements/0Observations.

, .
" R:i Provide enough attachments for the spbsystem.' ‘
C: Structural elepents will be attached to coverings
which will be attached to structural elements of
roofs or the above flodrs only. )
3) Télerances .
R; The subsystem, if modular, shall have acceptable
tolerances that will not make erection a problem nof
make the production cost very high (because of the
high precisién). _
Tolerances shall comply with the following %tandards
In 10 ft, 1/4" -
Bay 20 ft, max. 3/8" I

In 40 ft. or more 3/4"

-

e pe
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T: Meqsurements.
. ' 4) Relocatability

‘ _ No requirements. .

3.2 Service
{ 1) Repairability and Replacability
R: Maximum use of the subsystem
C: Every part o& the subsystem shall be able‘ to b
N repaired or replaced within no more than the %
‘ -;tiginal time of installation plus + 252,

- \ °

T: Demonstration/observation.

- .2 Interchangeability ‘
g R: Flexibijlity of using the components of the subsystem.-
. | Cs Cgmpoqents, if modular,ﬁhail be interchangeable one
with another.
T: Demonstration.
k)] Dist;urbancé to Othérwshystéms and Occupants
R: Convenience of use of the éubsystem all-through it; .
life span.\ '

o

C: Changes and relocations will not require work in

any- space or room c;ther than that affected by the

]
' . . L T: Observations N

- changes.
) Required Maintenance \

R: Subsyétem shall be maintained inexpensive’ly.
C:. Normal service Maintenance shall be simple -80 that
local (semi-gkilled labor) and commonly available

tools may be used.

————

T: Dr;wings/Spectfications
/

5) Personnel

R: “Ayoid the need for special (skilled) personnel.
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~

All erecfpn, replacements, maintenance, repair and
relocatf,ipn work for the subsystem must be done by
local (semi-skilled labor) and commonly available

‘tools.

Specifications/ Calcula;loﬁs/Drawings .
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CHAPTER III °
’ -
EVALUATION PROCEDURE ' ' f‘s

.6

To facilitate the evaluation procedure, .an evaluation matrix-form
;" 1s suggested (Fig. 1). The fourteen columns of the matrix are explained

as follows: .

o v

“IY"NAME OF SUBSYSTEM - e.g. Floor finish,. interior partitions, etc.
2) GENERAL CRITERIA - 1.e. Safety, function,‘ana practical criterta
3) TECHNICAL .PERFORMANCE GﬁITéRIA -~ e.g. Life safety, strength, durability,

- . @ etc (in the‘sequence shown in Chapter II)
‘ 4) TECHNICAL PERFORMANCE ATTRIBUTES - e.g. Flame spread, toxicity -
. " characteristics, flatness,. etc (in

' i

. the sequence shown in Chapter II1).
5) WEIGHT OF GENERAL CRITERIA - It is the relative weight qf‘im;ortance
of the "General Criteria" (i.e. Safety, Function and '
Practical)., This relative weight 1s to be assigned in percent,
. e.g. property safety = xlz, Function = xzz, and practical .
- xaz, where x, + x, + x, = 100Z. It should be noted that

1 2 3 .
- "life safety" 1s an absolute criteria (yes/mo), therefore,

" no weight has been assigned for it. N ’

6) WEIGHT OF TECHNICAL PERFORMANCE CRITERIA - It is the relative weight
of importance of‘}he nqg—absolute technical performance criteria
underqeach of the "General Criterion" sepgrately. e.g. under

- " the general criterion of "Functﬁfn" there are "dimensions,

. v flatness, etc; the relative weight of each will be given in
percenf and will be equal to x212, xzzz....xznz resgectively, \
where x21_+ x22...+ xan = 100Z. In the same way the different
teéhnical performance criteria under "safety" and "practical’.
will be assigned their relative weights of importance.

7) WEIGHT OF PER?ORMANCE ATTRIBUTES - It is the relative weight of

imeprtance of the performance attribhte; under 'each of the

‘ "Technical Performance Criterion" separately. Like the above, -
¢ : : . .

o
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.1t will be given in percent. . under "property safety"
the performance attributes (i.e, fire endurance, theft
securty, etc) will be assigned the‘weikhts of xlllz, xllZZ’
Cees .xunz, wherf»: 1 + X112 +... *11n " 100%2. In a similar
manner the weights of the rest of the performance attributes
under egch of the performance c:iterion (1.e. function and
) prdctical) will be assigned. I
8) COMBINED WEIGHT - It is the product of- the miltiplication of the
weight assigned for the performance aytributé under consideration,
the weight assigned for the "General Criteria”, and the weight
of the ﬁTeghnical Performance Criteria" under which this
performance attribute falls.
9) MEASURABLE RATING - It is the ;Slues objectively measured by the
testing method(s) specified for each performance attribute.
10) MINIMUM DESIRABLE RATING - It is the standard values (norms) that
constitute the lower limit of acceptance for each performance
¢ - attribute. _ '
‘11) AC{HAL SCORE - It is the product of m&ltiplying the "Mgasurablé
' Rating'" by its "Combined Weight".
~12) DESIRABLE SCORE - It is the_broduct of multiplying the "Mihimum
Desirable Rating' by 1 'Combined Weight".
/13fﬁTOTAL: ACTUAL/(DE&IRABLE) - It is the summation of the Actual
Score (Dggirgble Score) for each "Technical Performance
Criteria” to ease the comparison and the'evaluatxa“bof a
subsystem. )
14) REMARKS - %n this - column positive or negative deviation from the
"Minimum A&Feptable Value" for each attribute will be noted.
Also, subjective judgement, depending on each case, may: be

— given. .

By using this matrix, which needs only very simple mathematics,

- 5
a system can be assigned a numerical value, that can be measured against

AS
.

7




the minimum accepéable value. In this manner, the system might be
accepted or rejected without a need to be compared with an altergative.
If’altérnetives are available, the method is still “useful by comparing

the values assfgned for the alternatives, and the choice can be numerically

determined. ‘

As an illustration of the evaluation system, an example is given
in Figure 2. Having performed this evaluation operation a system qualifies
only if its "Total:Actual Score" for each "Technical Per formance Criteria"
exceeds its "Total Desirable Score", providing that the system has passed
the absolute criteria of "Life‘Safety“. ' ,

. However, wg should not ignotre the need for the subjectiﬁé evaluation,
.since a system might be accepted under the above criteria while some of

its individual "Technical Performance Attributes” do not pass thé "Minimum
Desirable Rating'. Thus, in individual cases, the subjective evaluation of~
the importance“bf each technical performance attribute that failed to. pass
the minimum desirable fating, as well as the number and degree of failures

of these failed attributes, is of great concern.
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A [CHAPTER IV N

SUMMARY AND CONCLUSIONS S - . ‘ :

‘ .1
“ .

In this study it was emphasized that the specification of the

required functions to be performed by an object (componént, subsystem,

or system) is more advantageous than the apecific.ation of its material,

. di/mensions, design, etc. In building, this approach allows for:
expressing the qsers needs in more technical end precise terms, thereby
allowing greater poesibility of satisfying these needs; providing an
ob;ective basis for seliction between available products; allowing fqr

innovatih and development of new prgju'cts, and allowing for more

—_

flexibility in the design as compared with the traditional method that

. imposes a epecific solution for each aspect of design. .

I A a
i 2

. In order to develdp( a performance specification, against which any’
system (or subsystem) can be measured, three main requirements are to ] ,]
P R be determined. These are: the users' requirements, the technical v }
} performance criteria that express -and assure the satisfaction of the |
i * users' requirements, and the method of testing these technical performance .
je * ) criteria. , ‘ [
s The above has been done for the interior conmstruction of residential.. ¥

1
¥ . . ‘
buildings (i.e. floor finishes, interior partitions, and ceiling finishes). ]‘
The study and presentation of the proposed technical performance ) o, “
specifications vere g’ided by the form of technical performance requirements |

developed by the U. S. Corps of Engineers (CERL) in 1972, : J

A matrix-form was suggested to facilitate the evaluation of building o
“"fabric¥. The evaluation technique is based on "Acceptance/Rejection"
on absolute criterion (i.,e. life safety) and by assigning a minimum desi.able

N numerical valye for each of the non-absolute criteria. In the latter case,

<
.
*
Iy -

e
Ha
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g

e
"fabric" is measured against that value without having to be compared with

: another alternative. Although the evaluation method has a defﬁite .,
objective value as an acceptance criteria, the method still permita the

subjective evaluation, whenever it is needed in individual cases.

It is suggested that ‘the  method is simple and useful. However, ' -
there are.still some standard minimum desirable values as well as the

A
relative weights of the different criteria that need to be developed by

Standard and Guidelines /for the above 1is

~aut:hor:lt:le:s in order t:o brin é\his method into practice on a standardized
basis. The establishment 0(5

recommended for future research. ) * ’

&
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