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PRET'ACE

This  Repor t  i s  in tended to  p rov ide  an  in fo r rna t iona l

background to  the  use  o f  the  I 'Check  L is t  on  the  Per fo r rnance

of  Bu i ld ings f '  wh ich  is  be ing  issued s i rnu l taneous ly .  I t  i s

based upon a  longer  paper ,  by  the  sa lTre  au thors ,  wh ich  is

ava i lab le  fo r  s tudy  in  the  L ib rary  o f  the  Bu i ld ing  Research

Cent re  in  Ot tawa,  together  w i th  the  repor t  upon the  p i lo t

app l i ca t ion  o f  the  Check  L is t  rnent ioned in  the  tex t .

The D iv is ion  o f  Bu i ld ing  Research  o f  NRC has  been

concerned w i th  the  per fo r rTrance o f  bu i ld ings  f ro rn  the  ear l ies t

days  o f  i t s  work .  One o f  the  f i rs t  ta lks  tha t  the  wr i te r  had

about  the  work  o f  the  new Div is ion  was w i th  Pro fessor

Wal te r  Voss  o f  MIT .  In  the  course  o f  th is  d iscuss ion

there developed a rnutual appreciat ion of the value of studies

o f  the  per fo r rnance o f  bu i ld ings  in  use .  The idea o f  p rov id ing

the  arch i tec ts  o f  Canada w i th  p rac t ica l  ass is tance fo r  the

regu lar  exarn ina t ion  o f  the  bu i ld ings  they  des igned da tes

frorn that t i rne.

DBR/NRC welcomed the  oppor tun i ty  o f  shar ing  i t s

in te res ts  in  th is  rna t te r  w i th  the  schoo l  0 f  Arch i tec tu re  o f

the  Un ivers i ty  o f  Toronto  and is  p leased indeed to  be  ab le

t o  i s s u e  t h i s  r e p o r t  a n d  t h e  a s s o c i a t e d  C h e c k  L i s t  a s  a

joint  ventur e.

The va lue  o f  the  check  L is t  to  a l l  p rac t is ing  arch i tec ts

fo r  ass is t ing  thern  in  exarn in ing  the  per fo r rnance o f  the  bu i ld ings

they  have des igned is  jo in t l y  u rged.  Cornrnents  upon the

usc fu lness  o f  the  L is t  and suggest ions  fo r  i t s  i rnprovernent

w r l l  a l w a y s  b e  w e l c o m e d .

Ottawa

M a y  1 9 6 7

Robert F. Legget,

D i r  e c t o r ,

D iv is ion  o f  Bu i ld ing  Research



A STUDY OF THE

PERI'ORMANCE OT' BUILDINGS

by

K.W.  Jaegg in  and  A .E .  B rass

An act iv i ty that has been conspicuously rnissing frorn

the bui lding process is that of  post-construct ion study -  the process

which enables designers, bui lders and owners to learn of the sat-

isfactory and unsat isfactory features of their  bui ldings by exarnining

thern after a period of use. Recognizing the value of such information

to future bui lding projects,  the Divis ion of Bui lding Research of the

National Research Counci l  of  Canada has studied the rnatter inter-

rni t tent ly over a period of years.

With the encouragernent of the Research Cornrnittee of

the Royal Architectural  Inst i tute of Canada, DBR/NRC pursued the

problem further by carrying out a survey of pract ices throughout the

world and by preparing a First  Draft  of  a ProPosed Check List  on the

Perforrnance of Bui ldings in May L962.

In the surnrrler of. 1962, arrangernents were rnade by the

Division of Bui lding Research with the School of  Architecture,

Universi ty of Toronto, to develop the draft  check l ist  into a rnore

cornplete forrn and by test ing i ts cornpleteness and usefulness in

the exarnination of an actual building. The work was carried out

b y  K .  W .  J a e g g i n ,  M . A r c h . ,  M . R . A . I . C . ,  i n  c o n s u l t a t i o n  w i t h

A .  E .  B r a s s ,  B . A r c h . ,  D i p l .  T .  &  R . P I . ,  a n d  u n d e r  t h e  d i r e c t i o n

of Dr.  T. Howarth, Director,  and W'.  G. Rayrnore, Professor of

Architecture, of  the School (now Faculty) of  Architecture, Universi ty

of Toronto.

REVIEW OF RET'ERENCE SOURCES

Earl ier studies by the Divis ion of Bui lding Research

had revealed the dearth of exist ing l i terature pertaining direct ly

to studies of the performance of bui ldings and obviated the need

for an intensive l i terature search as part  of  the project.  Use was

rnade, however,  of  current ly avai lable l i terature on the subject,

such as references of a general  nature relat ing to rnater ials and

rnethods of construct ion, l i terature concerned with the durabi l i ty

of bui ldings, and the wri t ing of specif icat ions. These references

revealed inforrnation on the various elernents of buildings and the

major factors affect ing their  perforrnance. This was of value in

developing a check list and in pointing out the major performance

charac ter is t i cs  to  be  looked fo r .
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At the saf i re t i rne, correspondence was ini t iated with

organizations concerned with building rnaintenance or those who

were rnulti-building owners and rnight have developed systernatic

procedures for inspect ing their  bui ldings for rnaintenance purposeso

A list of the organizations that contributed inforrnation is contained

in the Acknowledgernents. This correspondence revealed that al l  of

the organizat ions were interested in and recognized the value of check

I ists to record the perforrr lance of bui ldings. Only one f i rrn contacted,

however,  was actual ly using a check l ist .  This was the off ice of the

regional archi tect of  the Bel l  Telephone Cornpany of Canada which

used a check l ist  developed by the Arnerican Telephone and Telegraph

Cornpany for the exarnination of their buildings to deterrnine what

rnaintenance rrreasures were required. I t  consisted of a br ief  l ist ing

of iterns to be exaneined and an explanatory docurnent outlining the

nature of the rnost cornrrron defects.

Two other reference sources in addit ion proved of value.

One was the docurnentation rnaterial of the International Council for

Bui lding Research Studies and Docurnentat ion (CIB) (see ref.  7).  This

rnater ial  indicated systernat ic ways of organizing and present ing in-

forrnation about buildings and was of assistance in refining the draft

check list into a rrrore cornplete forrn.

The other reference source was rrAn Appraisal  Method

for Measuring the Qual i ty of Housing. rr  (see ref.  5).  This docurnent

is intended for use in exarnining housing to assess defects of interest

to Pub1ic Health Departrnents, Bui lding Departrnents, Planning Boards,

and Fire Departrnents. I t  is div ided into a condensed check l ist  for

f ie ld invest igat ions and a very detai led guide for inspectors, out l in ing

the procedures to be used in the invest igat ions. This forrnat was

sirnilar to the one used by the BelI Telephone Cornpany and was

adapted for the check l ist  developed in this project.

FIRST USE IN THE FIELD

Uti l iz ing the reference rnater ial ,  the Draft  Check List

on the Perforrnance of Bui ldings developed by the Divis ion of Bui lding

Research was revised and developed into a forrn for use in the f ie ld

study. A school was chosen for the f i rst  f ie ld study because of the

assistance and records avai lable frorn the Toronto Board of Educat ion

which would not have been as readi ly avai lable for other bui ldings.

The sequence of i terns in the check l ist  was found to be

good in the f ie ld observat ions and the l ist  i tsel f  was a valuable aid in

ensuring a cornprehensive exarnination of the building in a systernatic



- 4 -

and logical  sequence. Sorne of the i terns, such as condensat ion

and air  leakage, could not be detected at the t i rne of inspect ion

because o f  weather  cond i t ions .  I t  was  there fore  necessary  to

look for s igns such as streaks or stains and inquire about thern.

Inquir ies also had to be rnade about exter ior condit ions for those

iterns concerned with landscaping features when the ground was

covered with snow. .

I t  was also di f f icul t  to deterrnine the perforrnance of

rnechanical ,  electr ical ,  and plurnbing instal lat ions by visual

observat ion alone. I t  was necessary to obtain this inforrnat ion

frorn the rnaintenance staff  and users of the bui lding. I t  was of

considerable value to have the bui lding superintendent present

during the investigation. Much valuable inforrnation was revealed

by hirn that would not have been apparent frorn observations and

rnight have been overlooked, particularly in roorns containing

rne chanical e quipment.

This initial study was confined to the developrnent of

a check l ist  for the perfornrance of bui ldings and i ts appl icat ion

to the invest igat ion of an actual bui lding. The object was to exarnine

the check l ist  by using i t  in the f ie ld to see i f  defects or i terns of

good perforrnance could be discovered in the bui lding. In such

work an atternpt rnust be rnade to deterrnine the causes of aPparent

defects whi le on the si te where al l  condit ions can be observed. I f

this is not possible, a cornplete record rnust be made, not ing al l

detai ls for later analysis but this rnethod is not recolnlnended as

i t  of ten necessitates addit ional v is i ts to the si te for further in-

forrnat ion. Good results,  therefore, wi l l  be obtained by a cornpetent

inspector with pr ior experience in bui lding construct ion supervision,

a good knowledge of the basic propert ies of rnater ials,  and con-

siderable design experience. This could require the forrnat ion of

an evaluation tearn.

The check l ist  proved to be cornprehensive in scope and

a valuable aid in ensuring a systernatic and cornplete exarnination

in i ts use on the school.  I t  rernained to be deterrnined, however,

i f  th is check l ist  would be appl icable to bui ldings of greater corrr-

p lex i ty  and o f  g rea ter  s ize .  Th is  fo r rned the  bas is  fo r  the  second

stage o f  the  pro jec t .

A  fu l l  repor t  on  the  use  o f  the  check

l ist  on the Toronto school is in the DBR/NRC

Library and rnay be consulted there by those

in te re  s ted .
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SECOND FIELD TRIAL

Before the second phase of the f ie ld work was begun

on the bui ldings selected for exarninat ion, their  plans and

specif icat ions were studied quickly to deterrnine whether the

Check List  would require any rnodif icat ions to sui t  thern. As a

result ,  a few rninor editor ial  changes were rnade in ant ic ipat ion

of di f f icul t ies that rnight ar ise in the sequence ot observat ions in

rnult i -storey bui ldings. I t  was recognized, in addit ion, that one

of the rnajor shortcornings of the Check List  was the di f f icul ty

of correlat ing the observat ions rnade of physical  perforrnance with

the descript ive inforrnat ion about the rnater ials and cornponents

exarnined. For this reason i t  was decided to reduce the arnount of

detai l  included in Sect ion One (Bui lding Ident i f icat ion and Descript ion)

and to include the necessary descr ipt ive inforrnat ion in Sect ion Two

(Physical  Perforrnance) w\ere i t  coutd be direct ly related to the

observat ions rnade.

A further ref inernent was the divis ion of sect ion one

into two parts - one dealing with building identification and the

other with general  descr ipt ive inforrnat ion. I t  was possible in

this way to separate the two di f ferent types of inforrnat ion as wel l

as to organize the descript ive i terns in a rnanner Inore direct ly

related to the order in which the physical  observat ions were rnade.

The check  L is t  as  used in  the  f ie ld  work  was there fore

cornposed o f  four  sec t ions !

Sec t ion

Sect ion

Se ct ion

Sect ion

One3

Twoi

T h r e e l

Four !

Building Identif ic ation

Bui lding De scr iPt ion

Phys ica l  Per fo r rnance,  and

Funct ional Pe rforrnance.

Studies of three bui ldings were then rnade, start ing with Regent

Park south, then the w. R. Grace Buitding and f inal ly the M. M.

Rob inson Secondarv  Schoo l .

CONCLUSIONS FROM SECOND PHASE

The Check List  for the Perforrnance of Bui ldings was

used in the exarninat ion of three bui ldings of varying types and

design and i t  was found to be sui table for each of thern. I t  was

used in addit ion for a rnore part icular purpose, that of  t racing the

extent of defects in a bui lding attr ibutable to a specif ic condit ion;

i t  was  a lso  Iou t r r< l  su i tab le  fo r  th is  pu lpose.
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One point that ernerged frorn the use of the Check List

in the buildings exarnined to date is the irnportance of the interviews

with personnel responsible for bui lding rnaintenance and repair .

Much valuable inforrnat ion was revealed in every instance which

was not discernible to the exarniner during the observat ions of

physical  perforrnance. This points to the desirabi l i ty of  conduct ing

the interviews ei ther before the exarninat ion of the bui lding or

preferably to having one of the rnaintenance personnel present

during the inspect ion of the bui lding.

Another consideration is the arnount of tirne involved in

studying the perforrnance of a building using the cornplete check

l ist .  At least a ful l  week is required to cornplete al l  the i terns in

the check l ist  for a rnoderately large bui lding. I t  is hardly reason-

ab le  to  expec t  tha t  a rch i tec ts ,  eng ineers ,  con t rac tors  o r  users  o f

buildings would be able to devote that rnuch tirne for this type of

act iv i ty.

The exarninat ions to date, however,  were conducted

by persons not farni l iar with the bui lding being studied. Considerable

t i rne was therefore required to becorne farni l iar with the bui lding.

In the exarninat ion of a bui lding by persons who were direct ly in-

vo lved w i th  i t s  des ign ,  cons t ruc t ion  or  use ,  i t  wou ld  be  poss ib le  to

use only the last two sect ions of the Check List  -  Sect ion Three

(Physical  Perforrnance) and Sect ion Four (Funct ional Perfsrrnance).

This would considerably shorten the t i rne taken. I f ,  in addit ion, the

exarninat ion were conducted for a part icular purpose, as was the

case at the M. M. Robinson Secondary School,  i t  could be completed

in a rnatter of  hour6.

In surnrnary, therefore, the studies to date indicate that3

(a) the Check List  is sui table for the exarninat ion of

bui ldings of var ious types, sizes and cornplexi ty i

(b) i ts use aids in ensuring a thorough exarninat ion of

a bui lding;

( .)  valuable inforrnat ion concerning the perforrrrance

of bui ldings can be obtained frorn their  exarninat ion

using the Check List  as a guide;

(d) the forrn of the Check List  perrni ts i ts use in whole

or in part  and therefore rnakes i t  sui table for a

var ie ty  o f  uses  and users ;  and
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(")  the interview technique is extrernely i rnportant

and can be used to advantage to shorten the t i rne

necessary  fo r  observa t ions  o f  phys ica l  per fo r t r rance.
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Chief Base Maintenance Divis ion Headquarters,

Washington, D. C.

Mr. Vern Kernph, Editor,

Plant Engineering Associat ion Journal,

308 East  Jarnes  St ree t ,

Barr ington, I l l inois.

Mr. Nathaniel  M. Mart in,  Director,

Faci l i t ies Planning and Construct ion,

Internat ional Business Machines Corporat ion,

New York ,  N.  Y .

Mr. Melvin F. Wood, Chief Engineer,

E.I .  de Pont de Nernours & Cornpany Ltd.t

Wilrnington, Delaware.

Mr. Kenneth Knowles,

Clapp and Pol iak Incorporated,

Industr ial  and Managernent Engineers'

341 Madison Avenue,

N e w  Y o r k  1 7 ,  N .  Y .

Mr .  George Mar t in ,

Inst i tute of Maintenance Engineers,

B o x  4 0 9 ,

Greenwich, Connect icut.

M r .  C .  N .  M a p e s ,

Ass is tan t  Ch ie f  Eng ineer ,

Arnerican Telephone and Telegraph Cornpany,

New York ,  N.  Y"

Mr. H. D. L. Morgan, Regional Architect,  &

Mr. F. F. Srni th,  Chief Engineer,

Bel l  Telephone Cornpany of Canada,

443 Universi ty Avenue,

Toronto 28, Ontar io,
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A CHECK LIST FOR THE PERFORMANCE

OF BUILDINGS

A Check List  for the Perforrnance of Bui ldings has been

developed to assist in the systernatic exarnination of the physical

and functional perforrnance of buildings after they have been in use

for a period of t ime. I t  is div ided into four sect ions, each of which

can be used independent ly3

Building Identification

Bui lding Descript ion

Physical  Perforrnance

Functional Pe rforrrrance.

l .  S e c t i o n  l :

? .  S e c t i o n  2 :

3 .  S e c t i o n  3 :

4 .  S e c t i o n  4 :

Explanatory notes are provided to aid the observer in

recording inforrnation for rnost iterns on the list. Many iterns

require no explanat ion; they are l isted with no covering notes.

By reviewing the iterns in the list along with these in-

struct ions, i t  should be possible to apply the check List  in the

exarnination of a building in a logical and orderly sequence. A

condensed l ist  (with explanatory notes deleted) has been prepared

to facilitate a speedy and efficient building investigation. This

has been issued as NRC 9364 and is avai lable frorn the Publ icat ions

Sect ion, Divis ion of Bui lding Research, Nat ional Research Counci l ,

p r i c e  l 0 S .

Sect ion l :  Bui lding Ident i f icat ion

This sect ion provides inforrnat ion necessary for

ident i fy ing the bui lding according to i ts type for future reference

or corTrparat ive analysis with other work. The design consultants,

contractor,  dates of construct ion, environrnental  c l i rnat ic condit ions,

stat ist ical  and design data of the bui lding are also included in this

sec t ion .

Sectio-n .2: 
Building Des_cription

This provides a br ief  descr ipt ion of the bui lding being

exarnined as necessary background rnater ial  against which the in-

forrnation on physical and functional perforrnance can be evaluated.

This sect ion is of i rnportance where the bui lding is being exarnined

by persons other than or iginal  designers or owners. I t  rnay also be

of value where records of the perforrnance of many bui ldings are

be ing  re ta ined by  des igners ,  owners ,  o r  a  research  organ iza t ion .
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Sect ion 3: Phvsical  Perforrnance

This is a list of those elements and cornponents that

should be exarnined to deterrnine the effectiveness of their re'

s istance to deter iorat ion through the bui ldingrs use, such as

norrnal wear and tear, atrnospheric conditions, and weathering.

Sect ion 4: Funct ional Perforrrrance

This sect ion has been developed to deterrnine, through

cri t ical  evaluat ion, the degree to which the bui lding sat isf ies the

funct ional requirernents for which i t  was or iginal ly designed, or

the uses to which i t  rhay be proposed to convert  i t .  The staff

should be interviewed to obtain inforrnation on building rnaintenance

problerns, repairs, or rnechanical systern t}rrat are not readily

not iced frorn visual observat ion alone.
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B UILDING IDENTIFICATION

The inJorrnation in this section should be obtained frorn

the architect, owrler, or organization controlling the use of the

building.

l . l ,

l .  l .  l .

1 .1 .2 .

l .1 .3 .

l .  1 . 4 r

l .  l .  5 .

l .  I . 6 ,

l .  l .  7 .

B uildiJLg ldentif ication

Narne of building

Give the forrnal narne of the building if there is one.

Address

Give the name of the street,  courtr  etc,  on which

the structure faces, the street nurnber of the structuret

the rnunicipality and province.

Building type

This entry classi f ies the structure according to i ts

use, as a hospital ,  school,  aPartrrrent,  of f ice bui lding, etc.

Owner

Give the name and address of the owner of the

building or his agent.

Architect

Give the narne and address of the architect,  designer,

or party responsible for the design of bui lding.

Consultantsi

(")  structural

(b) rnechanical, heating, ventilating

( " )  e lec t r i ca l

(d) others

Give the name and address of the consultants l isted.

For i tern (d),  include such special  consultants as ( i )

acoust ical ,  ( i i )  landscape, ( i i i )  town planner,  ( iv)

l ight ing, etc.

Contractor

Give the name and address of the bui lding, general

contractor,  or party responsible for the construct ion

of the building.



1 .  l .  8 .

l .  l .  9 .

l .  z .

I .2 .  l .

1 .2 .  Z .

1 .2 .3 .

I . 2 . 4 .

l .  z .  5 .
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Construct ion dates:

(a) Cornmencernent

Give the date of the comrrencernent of excavation.

(b) Cornplet ion

Indicate the date that final approval was given by

the architect or owner for cornplet ion of construct ion.

Additions or rnajor renovations

List  dates of al l  rnajor addit ions or renovat ions to

the or iginal  structure. By whorn were they authorized

or carr ied out?

Ctirnatic Conditions

F o r  i t e r n s  L . ? . l . t o  l . ? . 4 .  i n c l u s i v e ,  r e c o r d  t h e

data frorn the Clirnatological Atlas of Canada* for the

rnunicipality in which the building is situated.

Tempera ture

(a) Winter design ternperature

(b) Surnrner design ternperature.

Relative hurnidity

(")  Mean January vaPour Pressure
(b) Mean July vapour Pressureo

Precipitation

(a) Mean annual total precipitation

(b) Maximurn ?4-hour rainfall.

Wind

The direction of prevailing winds influences the

weathering character ist ics of the exter ior of  the bui lding.

I t  i s  there fore  necessary  to  de termine3

(a) cornputed rnaxirnurn wind gust speed

(b) direction of prevailing winds.

Air pollution

Describe any part icular problerns or sources of air

pollution in the vicinity of the building.

Are there any ant i-air  pol lut ion regulat ions in force

in the local i ty?

Available frorn

Council, Ottawa.

Divis ion of Bui lding Research, Nat ional Research

O r d e r  N o .  N R C  3 1 5 1 ,  P r i c e  $ 1 . 0 0 .



l .  3 .

1 .3 .1 .

1 .3 .  ? .

l .  3 .  3 .

|  .  3 .4 .

1 .3 .5 .

1 .3 .6 .

L .3 .7  .

l .  3 . 8 .

I . 4 .

1 .4 .  l .

1 . 4 .2 .

1 .4 .  3 .

1 .4 .4 .

l .  4 .  5 .
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Statistical and Design Data

A r e a s

(a)  Area  o f  s i te

Calculate the area of the si te

(b) Ground f loor area

in  square  fee t  o r  acres .

Calculate the ground floor area of the building in

square feet.  Measurernents are taken to the outside

face of the exter ior waIIs.

To ta l  f loor  a rea

Enter the total  f loor area in square feet.  Take

rneasurernents to the outer face of the exter ior wal ls for

al l  f loors including those below grade and penthouses or

att ics with habitable sPace.

Cubic contents

Calculate the cubic contents in cubic feet.  The area is

to be rneasured to the outer faces of the exter ior wal ls and

the height f rorn the underside of the lowest f loor to the

f inished roof surfaces, including f loors below grade and pent-

houses or att ics with habitable space.

Tota l  cos t

Calculate the total cost of the building, including such

provisions as rnechanical ,  electr ical ,  plurnbing and heat ing

services, special  bui l t . in equiprnent and furnishings and si te

irnprovernents. Do not include professional fees.

Cost  per  square  foo t

Cost per cubic foot

Total  planned occupancy

Indicate the planned capacity for which the building was

original ly de signed.

Total  car parking faci l i t ies

I l lustrat ions

Site plan

Ground f loor plan

Typical  f loor plan

Elevat ions (drawings or photos)

Typical  wal l  sect ion
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BUILDING DESCzuPTION

The information contained in this section should be

obtained from the drawings and specifications of the building to be

exarnined.

Z . I .

2 .  I .  I .

2.1 .? .

z.  1 .3 .

z .  1 .4 .

Building D_esgription

Size and Shape

(a) Basic Shape

Give the length and width in feet and inches

rneasured to the outer face of the exter ior wal ls.

If the building is not rectangular, indicate the shape

as c i rcu la r ,  ova l ,  sern i -c i rcu la r ,  e tc . ,  g iv ing

length and width dirnensions.

(b )  Pro jec t ions

Most buildings are not sirnple shapes but have

project ions to the basic shape. Give the over-al l

dirnensions only. Indicate if the structure is attached

or detached.

(c) Addit ions

Give the shape of additions. Include rnajor over-all

dirnensions. Indicate if the addition is attached or

detached.

Nurnber of storeys

Enter the total  nurnber of storeys above grade and the

nurnber of levels below grade.

Height above grade

(a) Principle facade

Give the height rneasured in feet and inches frorn the

f inished grade on the side of the pr inciple entrance to

the upperrnost f in ished roof deck'

(b) Project ions or addit ions

Give the height rneasured in feet and inches frorn the

f inished grade to the upPerrnost f in ished roof deck of

al l  rnajor project ions or anci l lary bui ldings.

Depth below grade

Give the depth of the

inches, frorn the f in ished

principle entrance to the

Faci l i t ie s

List the nurnber and

provided in the bui lding.

bui lding, rneasured in feet and

grade on the side of the

lowest  f loor  leve l  be low grade.

types of di f ferent roorns or units
z .  L .5 .



z. z.

2 .  ? .  l .

z.2 .2 .

2 .2 .3 .

? .3 .

z.  3 .  L .

2 .3 .7 .

2 .3 .3 .
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Soil Conditions

Nature of soi l  and bearing capacity

Describe the nature of the soil on which the building

is erected with respect to the type of soi l  and bearing

capacity.

T e s t  b o r i n g s

Give the results of test bor ings i f  they are avai lable.

Water table level and t i rne of vear when rneasured

Construct ion and Finish

Foundations

(a) Mater ials and sizes

Describe the rnater ials and sizes used for foundat ion

construct ion and any special  type of design for:

( i )  foot ings

(ii) foundation walls

( i i i )  basernent f loors

Give the foot ing depth below grade

Give the type of rnater ial  used for waterproof ing or

dampprofrfing on the exterior foundation walls and floors

Describe the type of substructure drainage provided

Indicate the type of exposed connect ions used for

exterior structurat frarning rnernbers to the foundations.

Structure above grade

Describe the type of structural  systern provided and

indicate i f  any unusual concepts were used. Include a

descript ion of column and bearn coverings, i f  any.

Exter ior wal l  construct ion

Describe br ief ty the exter ior wal l  construct ion,

l ist ing di f ferent assernbl ies where appl icable.

Floor construct ion

Describe subf loor construct ion and rnethod of instal l ing

f inish f loor ing for al l  d i f ferent types of f loor construct ion

in the building.

( b )

( . )

(d )

( e )

2 .3 .4 .



2 .3 .5 .

2.3 .6 .

2 .3 . ' 7  .

2 .3 .8 .

2 .3 .9 .

2.3 .  ro .

2.3 .LL .

2.  3.  IZ.

? .4 .

? .4 .  I .
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Interior wall or partition construction

Describe rnajor inter ior wal l  or part i t ion construct ion

and rnethod of attaching or installing finishes.

Roof construct ion

Describe roof construct ion and rnethod of securing

roof ing rnater ials to the structure.

Cei l ing systeln

Describe rnethod of cei l ing suspension, not ing special

types of at tachrnents. Describe type of cei l ing, rnater ial ,

and finish.

Stair construction

Describe the t1ryes of stair  construct ion used.

Acoust ical  control

Describe special  types of acoust ical  control  and use

of soundproofing'

Provision for natural  l ight

Indicate i f  any special  provisions for natural  l ight are

provided, such as clerestoryr top, or unique side l ight ing'

Sun protect ion devices

Descr ibe  spec ia l  sun  pro tec t ion  dev ices  used,  such as

louvred  overhangs,  sc reens ,  ba f f les ,  ex te r io r  shades or

other devices for control  of  sun penetrat ion through the

windows.

Built-in furnishings

Special built-in fixtures should be noted, such as

cabinets, cuPboards.

Instal lat ions and Service s

E lec t r i ca l  Serv ices

(") light fixture s

Describe rnajor l ight f ixture instal lat ions, including

height and sPacing of fixtures

(b) f i re alarrn, door bel l ,  intercornrnunicat ion, and tele-

phone serv ices

Indicate i f  such services have been instal led.

(c )  o ther  s

Describe other electr ical  instal lat ions



2 .4 .2 .

2 .4 .3 .

? .4 .4 .
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Heating, vent i lat ing, and air-condit ioning systerns

(")  heat ing systern

Indicate the type of heating systern as stearrr, hot

water,  hot air  or electr ic.  Include type of heat ing

units in roorns. Indicate the type of fuel as oil, gas

coal,  or electr ic i ty.

(b) rnechanical ventilation and air conditioning systerns

Describe in general  terrns the type of systern for

rnechanical ventilating and air-conditioning.

Plurnbing installation s

Describe the layout of the piping systern in general

terrns, paying part icular at tent ion to those areas where

pipes are exposed. Any specif ic piping enclosures should

be noted.

Special ized instal lat ions

Describe special ized instal lat ions in the bui lding such

a s :

(a) vert ical  l i f t ing apparatus -  elevators

(b) special rnaterial handling equiprnent

(.)  special  safety devices

(d) filtration equiprnent and purnps for pools, etc.
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PHYSICAL PERFORMANCE

This sect ion is arranged so that the bui lding under

exarninat ion can be inspected in a logical  and orderly sequence.

The sequence of i terns is such that the inspect ion Inay be started

frorn the exter ior,  observing features of landscaping and each

facade in order,  then observing the inter ior spaces in an orderly

rnannef .  Before the actual study at the si te,  howeverr there are a

number of instruct ions that should be considered.

( i) For a cornplete study of the building to be exarnined

Sections I and 2 of. tlr'e Check List should be cornpleted

as necessary background rnater ial  against which the data

on physical and functional perforrnance can be evaluated.

A sirnple listing of all iterns in Section 3 (sirnilar to

the condensed Check List  (NRC 93641 should be prepared

deleting those iterns that are not applicable to the building

under study. Preprinted pads for this purpose are avail-

able frorn the Publ icat ions Sect ion, Divis ion of Bui lding

Re search, Nat ional Research Counci l .

For all iterns pertaining to the building, the actual

rnater ial  and f inish should be noted opposite each i tern.

This inforrnation can be obtained frorn the drawings or

specif icat ions.

I t  is useful  to have srnal l -scale f loor plans of the

building with the exterior elevations and interior roorns

nurnbered in the order in which the inspect ion is to be

carr ied out.  These roorrr  nurnbers can be used in rnaking

notes of observat ions rnade. The locat ions of rnajor

defects or of i terns photographed can also be plotted on

these plans for future reference.

Discussions with the rnaintenance staff or building

superintendent are helpful  before the actual inspect ion

begins. This should lead the inspector to the rnost ser ious

areas or rnake hirn aware of the rnajor fai lures or good

features in the bui lding. I f  the interviews are carr ied

out before the actual observat ions of i terns on the Check

List ,  rnajor fai lures or defects wi l l  not be overlooked and

the condit ions of the rnater ials can be noted under the

appropriate itern.

(ii )

(ii i )

(iv)

(,n)



(ni)

(v i i )
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Sorne of the i terns, such as condensat ion and air

leakage, rnay not be detected at the t i rne of the inspect ion

because of weather condit ions and i t  rnay be necessary

to look for s igns such as stains or streaks and inquire

about thern. Inquiries also rnay have to be rnade about

ex ter io r  cond i t ions  fo r  those i te rns  concerned w i th  land-

scaping features when the ground is covered with snow.

During the inspect ion of rnechanical  faci l i t ies i t  rnay

be di f f icul t  to deterrnine the perforrrrance of rnechanical ,

electr ical ,  and plurnbing instal lat ions by visual observat ion.

I t  rnay be necessary to obtain this inforrnat ion frorn the

rnaintenance staff. Hence, rnuch valuable inforrnation

rnay be revealed that would not have been apparent frorn

observat ions alone and would have been overlooked

particularly in roorns containing rnechanical equiprnent.

Large bui ldings, such as apartrnents or off ices,

with rnany repet i t ive areas rnay only require observat ions

of  a  typ ica l  space or  roorn  as  we l l  as  those areas  tha t

are unique. Assurning that the bui lding is wel l  rnaintained,

i t  w i l l  be  hard  to  loca te  de fec ts  un less  the  inspec tor  i s

aware of thern beforehand. Major defects or fai lures of

rnater ials or equiprnent usual ly repeat in a large nurnber

of typical  instal lat ions in one bui lding. Thus any ser ious

fai lure of rnater ial ,  hardware, equiprnent or assernbly is

usually known to the building superintendent and can be

observed by study of a srnal l  nurnber of roorns in a large

structure with rePet i t ive areas.

Order of Exarnination

I te rns  3 .1  to  3 .  5  in  the  Check  L is t  fo r  ex te r io r

observa t ions  are  to  be  used fo r  each facade o f  the

bui lding. Sirni lar ly,  i terns 3.7 to 3. 14 for inter ior

observa t ions  are  to  be  used fo r  each in te r io r  space in

the bui lding. The other i terns are of a rnore special ized

nature and are appl icabte only to part icular part  of  the

bui lding.

In rnaking the inspect ion of the physical  perforrnance

of a building the following order of exarnination is

sugge s ted .



Exter ior :

( i)

(ii)

(iii )

(ir.)

( " )

Interior:

( i )
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Start with the principle entrance elevation of the

building observing each elevation.

Inspect the ground adjacent to the waIl of the

building.

Inspect the exter ior wal l  surfaces frorn the ground'

The use of binoculars is helpful in exarnining high areaso

Note any vantage points on the building such as windows'

f i re escaPesr or offsets frorn which closer exarninat ion

of the more distant wall areas rrray be rnade' This is

particularly irnportant in rnulti-storey buildings'

Exarnine the roof,  parapets, f lashings, openings'

and other i tems on the roof as indicated on the Check

L is t .

Frorn the roof go down through the building and

exarnine exter ior wal l  surfaces and appendages frorn

vantage points noted from the ground. Re-examine at

cloger range any defects noted in the inspect ion from

the ground.

Inspect the building interior with the superintendent

in charle of the building if this can be arranged' Check

deteriorated or damaged conditions known to hirn or

observed during the insPect ion.

Check the status of i terns reported as a result  of

any previous insPect ion.

Inspect ions rrray be started ei ther on the upperrnost

f loor or in the basernent.  One f loor should be cornpletely

inspected before cont inuing to another" Reference to the

check List  wi l l  assist  in assuring that al l  i terns are

inspected.

Proceed through each roorn in an orderly l r lannert

exarnining the wal ls,  f loors, cei l ings, and instal lat ions

as noted on the Check List '

(ii )

(iii )

(i,n)
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P_r ocedure of Exarnination

E x a r n i n e e a c h a s s e r n b l y a s a u n i t r t h e n e x a r n i n e t h e

various rnaterials of the colnponents that rnake up the assernbly

and then any surface finishes. For exarnple, in exarnining a door

opening i t  should be checked as a unit  for plurnbness, twist t  or

""g. 
i t "r t  the frarne, tr i rn,  door,  hardware and si l l  rnater ials

should be exarnined for defects.  Final ly,  note defects in the paintt

varnish, or other surface treatrnents. In rnaking notes of the

observat ions rnade, the nurnber of the i tern in th-e check List  need

only be recorded and the cornrnent as wel l  as any notes on photo-

graphs taken or sketches rnade.

Since the purpose is to evaluate the perforrnance of

rnater ials and assernbl ies, three types of perforrTrance should be

n o t e d .  T h e s e  a r e i

( i )

(ii)

(iii )

i terns that are in a state of deter iorat ion or that

are not perforrning in a sat isfactory f i ranner;  note also

replacernent iterns indicating cornplete failure of a

cornponent;

iterns that are in good condition and perforrning

as expected; and

iterns that are perforrning except ional ly wel l '

taking into account the abuse they are subjected to

ei ther t t rrougfr exposure to weathering or intensive use'

Date of inspect ion

Inspect ion rnade bY

Visi t  nurnbers

clirnatic conditions at tirne of inspection of physical

per fo r rnance:

(") Iight conditions

(b) ternPerature

(.)  precipi tat ion

Persons  in te rv iewed and pos i t ions  he ld

PhotograPhs taken

Sketches rnade

Inspec t ion  Record

T h e f o l l o w i n g i t e r n s s h o u l d b e r e c o r d e d d a i l y ' d u r i n g

the inspect ion of the bui lding.

( i )

(ii )

(ii i )

(in)

(., )

(.'oi)

(v i i )
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PHYSICAL PERFORMANCE

A. EXTERIOR OBSERVATIONS FOR EACH FACADE

3.  1 .

3 .  1 .1 .

Siting and LandscaPing

Planting

(") sodding

(b) shrubbery

( . )  f lower  beds

(d)  t rees  -  loca t ion  and d is tance o f  t rees  c lose  to  the

bui lding. (species, height,  gir th and condit ion) '

Exarnine the ground areas for evidence of erosion,

subsidence, and Poor drainage. Lawn areas should be

inspected and condit ions indicat ing the need for repairs

such as  re -sodd ing ,  regrad ing ,  e tc . ,  no ted .

Note the degree of protection provided for planted

and sodded areas.

Dead or diseased trees and shrubs should be noted.

Note type of t ree or shrub and i f  destroyed by natural

causes or physical  in jury.  Cases where l i rnbs interfere

or rub on wires or bui ldings should be noted. Because

of potent i .al  darnage to exter ior surfaces, v ines on

bui ldings should be observed.

Note al l  t rees that are located close to the bui lding,

as tree roots rnay be a possible source of darnage to

weeping t i le and other subsurface drainage as wel l  as

displacing foundat ion foot ings.

If the investigations are made during the surnrner

rnonths, rnost of the inforrnation can be obtained frorn

the observat ions. During the winter rnonths, however,

inforrnation rnay have to be obtained frorn the rnaintenance

staff ,  i f  snow covers the ground.

Sur face  areas

(")  paved walks

(b)  d r iveways

(c )  park ing  areas

3 .  l .  Z .
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3 .  1 .  3 .

3.1 .4 .

(d) exter ior stePs

(.)  exter ior ranrPs

(f  )  others

Defective conditions corrrmonly found on paved

areas  such as  spa l led  sur faces ,  uneven and b l i s te red

sur faces '  c racks ,  and de ter io ra ted  jo in ts  shou ld  be

observed. Note also loose exPansion joints and

poorly drained areas. Indicate i f  suff ic ient parking

space is  p rov ided and the  ease o f  en t rance and egress .

Displacernent of exter ior step or rarnp foot ings, de-

ter iorat ion and darnage to treads or nosings should be

noted .  For  i te rn  3 .1 .2 . ( f )  o ther  sur faced areas  in -

clude pat ios, terraced and ornarnental  paving'

Excess ive  darnage or  de ter io ra t ion  o f  these areas

should be noted.

Ornarnental  features

(a) f ountains

(b)  poo ls

(" )  s culpture

(d) other s

observe the condit ion of any ornarnental  features

and indicate if. fountains and pools have adequate

protect ion frorn l i t ter or refuse accurnulat ion. Pools

in this sect ion refer to srnal l  garden pools or re-

flecting pools but not swirnrning or wading pools'

Fences  and wa l ls

( " )  f e n c e s

(b) free standing wal ls

(.)  retaining wal ls

Observe the condit ion of f ree standing fences or

wa l ls  no t ing  c rack ing ,  ch ipp ing ,  e f f lo rescence '

loose jo in ts ,  b roken boards  or  w i re  s t rands ,  loose

or rnissing caps'  WaIls out of  plurnb or displaced

should be reported.
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Instal lat ions and service s

(a) br idges and culverts

Observe the condit ion of br idges or culverts on

the property.  Note i f  di tches drain properly and

if  the inter ior of  culvert  pipes are free of refuse

and l i t ter.

(b) f lagpole s

Free standing f lagpoles should be securely

anchored.  I t  i s  there fore  necessary  to  check  fo r

loose base connect ions ,  loose guy  w i res  or  o ther

forrns of anchorage.

(.)  larnpstandards

Observe the condition of the base and stern of the

larnpstandard as well as the finish"

(d )  hydro  or  te lev is ion  towers  o r  po les

Check the structure for loose or darnaged rnernbers.

Report on the condition of the finish.

(e) lawn sprinkler systern

Inquire about the operating condition of the

installation. Visible fixtures should be exarnined

and any loose or darnaged f i t t ings reported.

(f ) floodlighting

Inquire about the operation of the equiprnent.

Check al l  v is ible f ixtures for darnage. l f  possible

check effect of floodlighting on building appearance

at night.

(g) other exposed equiprnent

Other i terns include electr ical  substat ions and

enc losures ,  s to rage tanks ,  e tc .

Foundations

Grade at foundation wall

Note the degree of subsidence or heaving of the soi l ,

standing water or excessive darnpness at the foundat ion

wal l .
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Foundation wall

o b s e r v e a n d n o t e t h e c o n d i t i o n o f a l l f o u n d a t i o n w a l l s ,

or exposed foot ings above grade. Note cracking, staining'

spal l ing, chipping, bl ister ing, peel ingr or other forrns of

deter iorat ion of the foundat ion wal l  rnater ial '

Exposed darnpproof ing or waterproof ing

Look fo r  any  c racks ,  ho les ,  ch ips ,  b l i s te r ing  or

other defects in darnpproof ing or waterproof ing that rnay

have becorne exPosed.

Exposed f lashing above grade

Flashing should be exarnined for evidence of damage'

breaks ,  looseness ,  d r ied  ou t  rnernbranes ,  and open jo in ts '

Indicate if the flashing stains the rnaterial below'

Areaways

Indicate i f  grat ings or other protect ive devices are

used and i f  they protect the areaway frorn accurnulat ion

of l i t ter,  dir t  or refuse. Note any cracking, chipPing'

or bending of the wal ls and look for s igns of poor drainage

such as standing water or staining of the wal ls '

Connect ions to foundat ions

Note rott ing, cracking, or loosening of wood con-

nect ions in rnetal  shoes.

Note corrosion, bl ister ing, or peel ing of paint of

exposed rnetal  connect ions to concrete foot ings'

Drains

Note condit ion of drainsr screens, and grat ings'

Indicate i f  there is effect ive protect ion to prevent the

entrance of debris and note i f  the aI ea around drains are

sloped adequately so that there is no standing water on

the  area  dra ined.

Appl ied f i t t ings

( " )  hose-b ibs

(b)  water  taps

(.)  f i re hydrants

(d) othe r s

Observe and note

rnetal  anchors, water

i f  such f i t t ings as hose-bibsr

taps, f i re hYdrants, or other
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attachrnents are securely anchored to the foundat ion

wall. Look for staining or discolouring of the

rnaterial below the point of anchorage to the wall.

Check the operation of the fittings.

3.2.9. Foundat ion wal l  oPenings

Note the condit ion of access panels,  hatches,

vents, gr i l les. For door or window openings refer

t o  i t e r n s  3 . 4 . 1 .  a n d  3 . 4 . ? .

3. 1

3 .3 .  l .

3 .3 .2 .

3.  3 .  3 .

Exterior Claddin$

Mater ials and appl ied f in ishes

Describe the var ious cladding rnater ials,rnethod

of installation and any exposed structural rnernbers

on each facade. Observe the condit ion of each with

reference to such condit ions as oi l -canning, bending,

checking, cracking, spalling, sPlitting' chipping'

erosion, f laking, loosening, discolourat ion, staining,

e f f lo rescence.  Descr ibe  the  sever i ty  o f  each cono

dition, of the actual cladding rnaterial, and note the

condition of surface treatrnents such as paint, varnish,

plast ic f i l rn,  or enarnel.  Look for peel ing, pi t t ingt

f laking, bl ister ing, etc.

Connect ions or joints

Noie any apPreciable rrrovernent or separation

of the cladding units at the joints. Indicate if the

sealing colnpound or jointing rnaterials have dried

out,  powdered, or becorne loosened, or i f  any

openings have occurred at the joints.  Note i f  rnetal

anchors, bol ts,  or other forrns of at tachrnent stain

the cladding rnaterial. These conditions should be

exarnined carefully.

Expansion joints

Observe the condition of the jointing rnaterial and

note whether it cornpletely fil ls the joints.
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Elernents on the facade

Wall rnounted equiPrnent

Under this itern include such equiPrnent asl

(") exterior light fixture brackets and light fixtures

(b) exterior conduit boxes and wire

(.)  bel ls and alarrns

(d) coverplate s

(e) handrai ls

(f)  f lagpole brackets

(g)  f i re  escapes

(h) other s

Exarnine these elernents for breakage, distort ion,

rus t ,  cor ros ionr  o r  loose jo in ts  o r  connect ions .

Exarnine surface treatrnents for peel ing, f laking, or

cracking'  Check the r igidi ty of the elernents securely

rnounted at the wall. Indicate if there is serious rust

or dirt staining on the exterior cladding rnaterial

irnrnediately below the rnounting.

Canopies and roof overhangs

Exarnine the rnaterials and surface finishes for

deter iorat ion and check structural  connect ions for

rigidity. Check the joint between the canopy and wall

surfaces for faulty flashing. Note any staining of wall

surfaces adjacent to the canopy.

Soff i ts and fascias

Exarnine the soff i ts and fascias of roof overhangs

and canopies and note loose rnater ial ,  cracking, spl i t t ing,

and staining, Observe the condition of rnounted fixtures.

Ba lcon ies ,  porches '  verandahs

Note any deter iorat ion of the rnater ials and f inishes

and check structural  connect ions. Observe the condit ion

of f loor rnater ials fbr checking excessive w€?f r  cracking,

or spl i t t ing, and note i f  the f loor is uneven or sagging'

Inspect rai l ing and supports for loose or broken rnernbers

or connect ions. Note rnethod of drainage.
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3.4 .6 .
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Downspouts or rainwater leaders

Note loose joints,  bent or broken sect ionsr and

loose or rnissing wal l  brackets.

Exterior steps and/ or rarnPs

Note any sagging or uneveness in the steps or

rarnps and check the condition of rnaterials for the

steps or ramp as wel l  as rai l ings. Inspect rai l ings

and supports for loose or broken rnernbers or connect ions.

\ ral_f Ope.nings

Door openings

(a) Frarne s

Exarnine frarnes for distortion and opening of

joints. The rnaterials should be exarnined for

cracking, spl i t t ing, warping, or corrosion. Note

i f  the frarnes appear to be loose and i f  there are

any not iceable loose attachrnents, such as stops,

and observe the condition of surface treatrnents.

(b) Tr irn

Observe the condition of the rnaterial and note

i f  there is any cracking, peel ing, or staining of

the f in ish. Note i f  the tr im is loose or i f  there

has been rrrovernent frorn the frarne or waIl attach-

rnentg.

(c )  S i l l s  o r  th resho lds

Metal  s i l ls should be exarnined for rust or corrosion.

Wood and precast stone or concrete si l ls should be

exarnined for cracks or chipping. Indicate if sills

o r  th resho lds  are  excess ive ly  worn ,  loose,  b roken,

or not level.  Note signs of rain penetrat ion.

(d )  Doors

Observe the condit ion of the doors. Indicate

twist ing or warping, peel ing of f in ishes, excessive

darnage, cracks, etc.  Note i f  the doors open with

e a s e .

(e) Hardware

Exarnine such i terns as panic bars, handles, knobs,

c losers ,  push p la tes ,  locks ,  k ick  p la tes ,  and h inges .

Note defect ive rnissing, or loose hardware, and

hardware that is not operat ing properly.
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( f )  Glazingrlouvres, gr i l lesr and screense

Observe corrosion, breakage, distort ion, and

poor surface f in ish. Check the ease of operat ion

for rnoveable units. Inspect glazing for breakage'

cracks, dried or loose gLazing cornpound'

(g) Caulking and sealing cornpound

Inspect caulking or sealing corrrpounds at junction

of door frarnes and exter ior wal l  rnater ials for

Ioose or dr ied condit ion.

Window Openings

(a) Frarnes

Exarnine frarne for distortion and opening of

joints. The rnaterials should be exarnined for

cracking, spl i t t ing, warping, or corrosion'

Note i f  the frarnes appear to be loose and i f

there are any not iceable loose attachrnents, such

as stopsr and observe the condit ion of the surface

treatrnent s.

(b) Sash or vent i lators

Observe the condit ion of

vent i lators.  Note twist ing

darnage,  c racks .

the opening sash or

or  warp ing ,  excess ive

(.)  Si l ls

Metal  s i l ls should be exarnined for rust or corroslon.

Wood or precast stone or concrete si l ls should be

exarnined for cracking or chipping.

(d) Tr irn

Observe the condition of rnaterial and note if

there is any cracking, peel ing, or staining of the

f inish.

Note i f  the tr i rn is 100se or i f  there has been lr love-

rnent frorn the f rarne or wall attachrnents.

( . )  G laz ing ,  louvres ,  sc reensr  and gr i l les

Observe  cor ros ion ,  b reakage,  c tacks ,  d r ied  or

loose gLazing cornPound.



3 .5 .3 .

- 3 2 -

(f) Caulking and sealing cornpounds

Inspect caulking at junction of window fralnes

and exter ior wal l  rnater ials for loose or dr ied

condition.

Other openings

Note the condit ion of access panels,  hatches,

vents, gr i l les, and openings other than doors and

windows.  Refer  to  i te rns  3 .5 .  l .  and  3 .  5 .2 .  fo r  the

type of observations to be rnade for these openings.

3.6 .

3 .6 .  l .

3.  6.  Z.

OBSERVATIONS ON THE ROOF

Roofing, Roof Mounted Equiprnent, and Proiections

Above the Roof

Roofing

Exarnine bui l t -up roof ing for cracks, breaksr and

open joints.  Areas of bl ister ing or al l igator ing should

be exarnined careful ly.  Look for exposed or dr ied fel ts

and cracking. Flat roofs should be checked for

rniscellaneous objects stored or lying about that rnay

have caused darnage. Note poorly drained areas where

there is standing watero

Shingle roofs should be inspected for loose, darnaged,

cracked, cupped, rnissing, or turned-up shingles.

Flashings

Exarnine flashings at:

(a) copings

(b) parapets

(c )  eaves

(d) vents

(e )  drain s

(f ) scuttle s

(g) chirnneys

(h) val leys and r idges

(i)  expansion joints

( j )  intersect ion of roof with wal ls

(k) other project ions

Note darnage, breaks, looseness, dr ied out rnernbranest

and open joints. Inquire about roof leaks and defects of the

f lashing rnater ial  that cannot be readi ly obsetved.
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Chirnneys, caps, and screens

Masonry chirnneys should be exarnined for loose

or darnaged br icks and joints.

Metal  stacks should be checked for corrosion of

rust.  Anchors, at tachrnents and guy wires should be

inspected for the condition of the rnaterials and their

t igh tness .  Caps shou ld  be  inspec ted  fo r  b reaks ,

c rack ing ,  ch ipp ing ,  o r  looseness .  Screens  shou ld  be

exarnined for evidence of corrosion or rust.

3 .6 .4 . Eaves troughs and gutters

Exarnine for evidence of darnage, loose joints,

breaks, loose fasteners, and adequate slope toward

downspouts.

3 .6 .5 . Roof drains

Roof drains should be exarnined for darnage'

rn iss ing  or  cor roded s t ra iners .

Note any standing water that rnay indicate blockage.

Roof rnounted equiprnent

Exarnine vents, f i t t ings, hoppers, or fans for

proper perforrnance. Check that al l  mount ings are

seculre and that no rnaterials have been darnaged by

wind or water.

Penthouses

Refer to i terns 3. 3 to 3.6 and rnake the sarne

observat ions of any penthouse structure. AlSo exarnine

skyl ights,  ladders, f lag poles, colurnn stub covers,

antennas or catwalks.

3.6 .6 .

3 .6 .7  .

c. INTERIOR OBSERVATIONS FOR EACH ROOM OR SPACE

3 . ' l  .

3 . 7 .1 .

F l o o r s

Material and applied finish

Check f loors for saggingr unevenessr indentat ions,

and areas of excessive wear.  Note any cracking and

check appl ied f in ishes for loose units,  oPen jointst

buckl ing or cuppingr or discolourat ion.
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Check hardwood f loors for opening joints,  warping,

buck l ing ,  o r  ra ised  or  lowered por t ions .

Concrete f loors should be exarnined for cracking,

spalling, crazing, and dusting. Srnall round patches

of cernent grout on the floor rnay indicate that the

f loor was recent ly dr i l led for core sarnples or the

under f loor and bed or f i l l  was exarrr ined on slab-on-

grade concrete f loors. Inquire about this condit ion

and ask i f  there is excessive vibrat ion of the f loor.

Baseboard and tr i rn

Wood baseboard and tr i rn should be exarnined for

damage, excessive wear,  warping, spl i t t ing, or cracking.

Indicate i f  the tr i rn is t ight ly secured to the wal l .  Metal

tr i rn should be exarnined for excessive wear,  rust,  or

corrosion. Resi l ient t i le tr i rn should be exarnined for

excess ive  wear  o r  bu lg ing .

Expansion joints

Observe the condition of the joining rnaterial and

note whether it cornpletely fil ls the joint, if it is dried

and cracked, or been recent ly ref i l led.

Floor f i t t ings

This itern includes any feature that is built into the

f loor  such as  dra in  covers ,  g r i l l es ,  e tc .  Meta l  covers

or frarnes should be exarnined for evidence of rust or

corrosion. Connect ions or attachrnents to f loors should

be checked to  ensure  tha t  they  are  secure ly  fas tened.

Wal ls

Material and applied finish

Exarnine wal ls for bulges, uneveness, or plurnbness.

Note any cracks or darnaged port ions of wal ls.  Plastered

surfaces should be exarnined for cracks, loose segrnents,

staining, and water penetrat ion. The source of rnoisture

or leaks result ing in spal l ing, ef f lorescence, and staining

should be located, i f  possible.

Painted surfaces should be inspected for peel ing,

checking, chalking, spots worn thin by washing, stains,

and discoloured areas. Pay part icular at tent ion to lower

wal l  areas subject to darnage by people brushing against

thern and by furni ture and furnishings. Inspect rnovable

par t i t ions  fo r  loose,  c racked,  o r  b roken pane l  sec t ions ,

and open jo in ts .
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Marble, t i le,  t ravert ine, and other rr lasonry

f inishes should be exarnined for cracks, checks, Ioose

or rnissing sect ions, and joints that require rePaint ing'

Inspec t  jo in ts  fo r  loose rnor ta r .

Exarnine seals around pipes passing through wal ls

fo r  c racks  and open ings .

Tr irn

This i tern covers al l  t r i rn or rnouldings attached

to the wal l ,  except tr i rn around door and window openings'

Include such i terns as dado tr i rn or rnoulding, t r i rn around

f ireplace openings and rnantels.  Tr irn should be exarnined

f o r  d a r n a g e ,  c r a c k s ,  r u g t ,  c o r r o s i o n ,  l o o s e n e s s  o r

surface treatrnent in poor condit ion.

Appl ied f i t t ings

This i tern includes bui l t - in f ixtures such as shelves,

bookcases ,  cupboards ,  counters ,  cab ine ts ,  f i rehose

cabinets, and rnetal  lockers, rnai lboxes, rni lk boxes,

and coat hooks attached to walls. Exarnine woodwork

or rnetal  t r i rn for staining, scratching, warpingt

spl i t t ing, excessive wear,  and surface f in ish in poor

condit ion. Inspect connect ions or wal l  rnount ings,

hinges, handles, and other hardware.

Wal l  Openings

Door openings

(") frtarne s

Exarnine door frarnes for deter iorated f in ish'

Observe worn spots result ing frorn handl ing and

washing. Indicate i f  the frarnes aPpear to be

loose, or i f  there are loose attachrnents, i f  the

frarne is not square, or i f  the joints are opening'

(b )  Tr i rn

observe the condit ion of the rnater ial  and note i f

there is any cracking, peel ing, or staining of the

f inish. Indicate i f  the tr i rn is loose or i f  there is

any aPParent rnovernent frorn the frarne or wall

at tachrnent s.
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( c )  D o o r

Observe the condit ion of the doors, indicate

warping, peel ing of f in ishes, excessive scuff ing'

cracks, etc.  f t rdicate i f  the door swings with

ease and without obstruct ion.

(d )  S i1 ls  o r  th resho lds

Exarn ine  s i l l s  o r  th resho lds  fo r  excess ive  wear ,

darnage,  o r  looseness .

( . )  Hardware

Exarnine such hardware as:

( i )

( i i )

(iii)

(in)

(r.)

(vi)

(v i i )

pan ic  bars

push plates

locks and handles

kick plates

door stops

d o o r  c l o s e r s

hinge s

Note defect ive or rnissing hardware and hardware

that functions irnProPerlY.

( f )  GLaz ing ,  louvres ,  g r i l l es ,  and screens

Screens  and gr i l les  shou ld  be  inspec ted  fo r

cor ros ion  and darnage;  sc reens  or  f ra rnes  fo r

deter iorated paint and improper operat ion.

Inspect glazlng for breakage' cracks, dr ied or

loose glazing cornPound.

(g) Condensat ion on doors

Exarnine the inter ior s ide of al l  exter ior doors

for condensation or staining indicative of condensation.

I f  the bui lding inspect ion is carr ied out dur ing the

summer rnonths the building superintendent rnay have

to be consulted as to the excessive condensat ion of

t h e s e  a r e a s ,

(h )  Excess ive  a i r  leakage a t  doors

Exarnine al l  exter ior doors for s igns of excessive

air  leakage or air  drafts such as dust streaks or

rnoving drapes or bl inds.
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Windows

(a)  Frames

Exarnine frarnes for deter iorated f in ish.

Observe worn spots result ing frorn handl ing and

washing. Indicate i f  f rarnes apPear to be loose,

i f  there are loose attachrnents, i f  the frarne is not

square'  or i f  jo ints are oPening.

(b )  Sash

Observe the condit ion of the sash. Indicate

warp ing ,  pee l ing ,  o r  f in ishes ,  c racks ,  e tc '

Indicate i f  the sash operates with ease'

( . )  S i l l s

Exarn ine  s i l l s  fo r  wear ,  darnage,  o r  looseness '

(d) Tr irn

Observe the condit ion of the rnater ial  and note

i f  there is any cracking, peel ing, or staining of

the f in ish. Indicate i f  the tr i rn is loose or i f

there is any apparent rnovernent frorn the frarne

or wal l  at tachrnents.

(e )  Hardware

Exarnine such hardware as locks, hinges, handles'

rotor oPenersr and pul leys. Note defect ive or

rnissing hardware and hardware that functions

irnproperly.

( f )  G laz ing ,  louvres ,  g r i l l es ,  and screens

Screens  and gr i l les  shou ld  be  inspec ted  fo r

cor ros ion  and damage;  sc reens  or  f ra rnes  fo r

deter iorated paint and irnproper operat ion'

Inspect glazirrg for breakage, cracks, dr ied or

loose glazing cornPound.

(g) Condensat ion on windows

Exarnine the inter ior s ide of al l  exter ior windows,

drapes and bl inds for condensat ion or staining

indicat ive of condensat ion. Inspect si l ls for Pro-

visions of condensate drain-off .  I f  the bui lding

inspect ion is carr ied out dur ing the surnrner rnonths,

the bui lding supervisor rnay have to be consulted as

to  excess ive  condensat ion  b f  these areas .
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(h) Excessive air  leakage at windows

Exarnine al l  windows, or other exter ior wal l

openings for s igns of excessive air  leakage or air

draftq such as dust streaks or rnoving drapes or

bl inds.

Other openings

Exarnine all openings other than doors and windows,

such as  vents ,  g r i l l es ,  and louvres ,  fo r  p roper

funct ioning, darnage, deter iorat ion, corrosion, and

poor surface f in ish.

C eiling s

Surface rnater ial  and appl ied f in ish

Exarn ine  ce i l ings  fo r  uneveness ,  c racks ,  o r  sagg ing .

Where  ce i l ings  are  pa in ted ,  no te  pee l ing  or  f lash ing  o f

the paint f i l rn.  Look for staining, corrosion, or other

signs of water leakage frorn piping or sources of water

above the cei l ing.

For t i led cei l ings note any loose or rnissing t i les or

exce ss ive ly  la rge  jo in ts .

Tr irn

Observe the condition of the rnaterial and note if

there is any cracking, peel ing, or staining of the f in ish.

Indicate i f  the tr i rn is loose or i f  there is any apparent

rnovernent frorn the frarne or ceiling attachtnents.

Cei l ing openings

Exarnine al l  cei l ing openings such as hatches or

sky l igh ts  fo r  ev idence o f  water  penet ra t ion ,  de ter io ra t ion ,

or darnage. Make observat ion sirni lar to those for wal l

open ings ,  i te rn  3 .9 .

Electr ical  Instal lat ions

Light fixtures

(a)  incandescent

(b) f luore scent

(.)  spot larnps

(d) neon l ights

( . )  o thers
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3 .  l Z .

3 .12 .1 .
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Light f ixtures should be exarnincd for darnage and

deter io ra ted  f in ish .  Note  whether  o r  no t  f i x tu res  are

securely attached to the cei l ing or waII '

Inquire about the lighting level and efficiency of

the instal lat ion. Note height and spacing of f ixtures'

Out lets and switches

Exarnine out lets and switches for loose, broken,

or  rn iss ing  coverp la tes  and screws.  Observe  the

condition of the finish and note any cracking or chipping.

Pane l  boxes

(a)  serv ice  en t rance

(b) distr ibut ion switchboard

( . )  fuse  s

Exarnine panel box fuse panels and other rnetal

e lec t r i ca l  equ ip rnent  o r  serv ice  boxes  fo r  loose,  b roken

or rnissing hardware, and deter iorated f in ish of the

exposed por t ions  o f  the  boxes .

Conduits and wiring

Exarnine exposed electr ical  conduits and wir ing

for Ioose, broken or rnissing attachrnents and deter iorated

f inish of the covering or insulat ion.

Electr ical  f ixture s

(a) bel ls or f i re alarrns

(b)  c locks

( . )  o thers

Exarnine al l  waI l  rnounted electr ical  f ixtures

for loose, broken, or rnissing attachrnents and faulty

c  onne c t ions .

Telephone equiPrnent

Exarnine telephone panel boxes and other telephone

junc t ion  boxes  fo r  loose,  b roken,  o r  rn iss ing  hardware '

and deter iorated f in ish of the exposed port ions of the box.

Mechgrical Ventilation and Heating Equiprnent

Heating units

(a )  rad ia to rs

(b)  baseboard  un i ts

( . )  un i t  heaters

( i )  ver t i ca l

( i i )  hor izontal

(d )  cab ine t  heaters
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check the i terns l isted above for:  100se connect ions,

leaks, improper operat ion, loose or missing insulat ion'

cor ros ion ,  de fec t ive  hardware ,  va lves  or  gauges,  b roken

or rnissing parts,  loose or defect ive rnount ings, and

excess ive  no ise  or  v ib ra t ion .  Check  whether  va lves ,

f i t t ings ,  and o ther  cont ro ls  a re  read i l y  access ib le '

Note any corrosion or other surface defects of the rnetal

o r  wood rad ia to r  covgrso

Hot-air  uni ts and vent i lators

( " )  supPly  reg is te rs

(b) return gr i l le s

(c) wal l  or cei l ing di f fusers

(d) cornbination supply return ceiling diffusers

(.) unit ventilator s

Check the i terns rnent ioned above for loose con-

nec t ions ,  i rnproper  opera t ion ,  cor ros ion ,  b roken or

rnissing parts and rnount ings, and excessive noise or

vibrat ion.

Exposed piPing and ductwork

(a) piping and ductwork

(b)  s leeves  and r ings

(c )  hangers  o r  co l la rs

Check al l  jo ints in exposed piping and ducts for

t ightness and leaks. Inspect wal l  rnounted col lars on

pipes for secure rnount ing.

Exarnine duct insulation or covering and note

cracked,  de fec t ive ,  o r  de ter io ra ted  f in ish '

Autornatic controls

(a) therrnostats

(b) other controls

Examine units for proper rnounting and operation'

Plurnbing_EquiPrnent

Plurnbing fixtures

(a)  washbas ins  ( Iava tor ies)

(b )  serv ice  and s IoP s inks

(c )  wate rclo set s

(d) ur inals

(e)  b ide ts

(f)  shower stal ls

(g) toi let  Part i t ions
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3 .  13 .4 .
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Exarnine the above-mentioned f ixtures for chips,

cracks, or broken port ions. Observe the condit ion

of stoppers in washbasins and sinks. Exarnine faucets,

soap d ispensers ,  and f lush  va lves  fo r  leaks ,  i rnproper

opera t ion ,  cor ros ion ,  and necess i ty  fo r  rep la t ing  or

rep lac ing .  Note  i f  there  are  excess ive  leaks  or  s ta ins

on or around plurnbing fixtures.

F loor  d ra ins

Exarnine f loor drains for corrosion. Check for

loose or  rn iss ing  screens .

Exposed piping

Exarnine exposed pipes for leaks or stains. Inspect

wal l  rnounted col lars on pipes for secure mounting.

Othe r plurnbing installations

( " )  f i re  ex t ingu isher  sys tems

(b) spr inkler systerns

Inquire about the operat ion of these systerns.

Observe the condition of piping and attachrnents.

Stairs and Balustrades

Sta i r  s t ruc tu re ,  S ta i r  t reads  and r i sers ,  Nos ings  and

non-s l ip  inser ts ,  Ra i l ings  and ba lus t rades

Exarnine stairs,  rai l ings, and balustrades for

e x c e s s i v e  w e a r ,  c r a c k s ,  c h i p s ,  1 o o s e ,  b r o k e n ,  o r

darnaged sec t ions .  Check  tha t  t reads  are  leve l  and

tha t  nos ings  and non-s l ip  inser ts  a re  secure .  Inspec t

a l l  sur face  f in ishes  fo r  f laws,  c racks ,  pee l ing ,  o r

f lak ing .  Note  any  c racks  where  t reads  and r i sers  rneet ,

where  s ta i rs  rneet  f loors  o r  land ings ,  and be tween

st r ingers  and wa l ls .
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D. SPECIALTZ,E,D SPACES

3.15 .

3 .  I5 .1 .

3 .  15 .2 .

3 .15 .3 .

3 .  L5 .4 .

Me chanical Equrggent Rooms

Floors

Wal ls

Ce i l ings

Openings

For  i te rns  3 .  15 .  1 r  to  3 .  15 .4 .  rnake observa t ions

sirni lar to those out l ined for i terns 3. ' l r to 3. 10. inclusive'

Provision for

(a) ventilation

(b) drainage

(c) vibration isolation and sound isolation

(d)  s to rage

(e) accessibi l i ty to equiPrnent

(f) lighting

(g) hurnidity control

Check the sui tabi l i ty and adequacy of the provisions

for the features l isted above and note any modif icat ions

that have been rnade to overcorne shortcornings in the

original  de sign.

3 .  I 5 .5 .

At t i cs ,  Crawl  Spaces ,  Ce l la rs ,  B" "e-e t t " r  Co^s t r t3 .16 .

3 .16 .  l .

3 . 16 .2 .

3 .16 .3 .

3 .  16 .4 .

Spaces,  and Duct  SPaces

F loors

Note the condit ion of f loors as out l ined in i tem 3.7.

rffalls

Note the condit ion of wal ls as out l ined in i tern 3.8.

Structural  mernbers, and

Underside of roof or f loor above

Exarnine exposed structural  rnernbers and the

unders ide  o f  roo f  o r  f loor  above fo r  de f lec t ion ,  c rack ing ,

spl i t t ing, rot t ing, corrosion, terrni te damage, darnpness,

condensat ion ,  loose connect ions ,  o r  connectors r  oPen

joints,  leaks, and the condit ion of insulat ion.
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Prov is ion  fo r

(a) ventilation

(b) acce s sibi l i ty

( .)  l ight ing

Note the sui tabi l i ty and adequacy of provisions

for vent i lpt ion, accessibi l i ty and l ight ing. Record

rnodif icat ions rnade to the or iginal  design.

Piping, wiring, and ductwork

Exarnine piping, wir ing, and ductwork for corrosion,

leaks, Ioose joints,  rnissing or frayed insulat ion,

darnage, and faulty or loose brackets or other sup-

por t ing  dev ices .

3.16 .6 .

E. MECHANICAL EQUIPMENT

3 .17 . Operation of Mechanical Equiprnent

Check the operat ion of rnechanical  equiprnent for

the fol lowing faul ts!  loose connect ions, leaks, i rnproper operat ion,

loose or  rn iss ing  insu la t ion ,  cor ros ion ,  de fec t ive  hardware ,  va lves

or gauges, broken or rnissing parts,  loose or defect ive rnount ings

and excessive noise or vibrat ion. Note any rnodif icat ions that have

been rnade to overcorne shortcornings in the or iginal  design.

3. 17.1. Heat ing, vent i lat ion and air-condit ioning equiprnent

(a) Motor dr iven fans

For fans note oi l  leaks, f rayed or darnaged

electr ical  connect ions, and the condit ion of safety

guards. Observe the operat ion of the rnotors and

cond i t ion  o f  be l ts .

(b)  Pumps

For purnps exarnine rnountings, vibration, rnotor

and e lect r ica l  contro ls ,  va lves and p ip ing.

(c )  Hot  water  heaters

For hot water heaters exarnine rnount ings, fuel

supply l ines, insulat ion, ternperature and pressure

re l ie f  va lves ,  con t ro ls  and gauges.
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(d) Hurnidifier s

For hurnidifier s exarnine

nozzles, eliminator Plates'

and controls.

f loat assernbly,  sPray

pans and screens ,

3.1 ' l  .  z .

(e )  Ref r igera t ion  co f i rp ressors

For refr igerat ion cof i Ipressors exarnine rnount ings,

operat ion for excessive vibrat ion, f reon level,  oi l

lever ,  Purge un i t ,  o i l  separa tors ,  con t ro ls ,  be l ts ,

coupl ings, oi l  heater,  bel t  guard, rnotor,  and

e lec t r i ca l  con t ro ls .

( f )  A i r  cornpressors

For air  colnpressors exarnine rnotor and electr ical

cont ro ls ,  f i l te r ,  a i r  d r ie r ,  be l ts ,  be l t  guards ,  re l ie f

va lve ,  p ressure  regu la to r ,  va lves ,  con t ro ls ,  gauges,

and tank.

(g )  Water  coo le rs  and sPray  Pane ls

Check the operat ion of these units and note leaks

or excessive water darnage to surrounding area'

Boi ler roorn faci l i t ie s

(a )  Bo i le rs  and burners

For boi lers.  exarnine the breeching, draft  regulators,

tubes ,  doors ,  base gauges and cont ro ls ,  re l ie f  va lves ,

combust ion charnberr pressure regulat ing valves,

and low water cut of fs.

(b) Pumps

For purnps exarnine rnountings, vibration, motor,

and electr ical controls, valves and piping.

(c) Hot water heaters and storage tanks

For hot water heaters examine rnounting, fuel

supply l ines, insulat ion, ternperature and pressure

re l ie f  va lves ,  con t ro ls  and gauges.

(d) Incinerator s

For  inc inera tors  exarn ine  breech ing  screens ,  doors ,

chute ,  d ra f t  regu la to rs ,  and f i re  box .
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Other special ized roorns

Exarnine electr ical  t ransforrr ler rooms or vaults,

elevator rnotor roolns or equiprnent for purposes

related to the function of the building"

Exarnine cold roorns or roorrrs in which special

conditions of ternperature and relative hurnidity rnust

be rnaintained. The observation to be rnade would

fol low the pattern of i tern 3.L6. rnodif ied as required

by the character ist ics of the roorno
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SECTION 4: FUNC,TIONAL PERFORTvIANCE

This section has been arranged in outline forrn to

be used as a guide when evaluating the perforrnance of the

functional and aesthetic design and operation of a building. An

atternpt has been rnade to break down the over-a11 design into

smaller elernents which can tlren be studied and evaluated

individually.

T h e d e s i g n o f a b u i l d i n g c a n b e a p p r o a c h e d f r o r n a

nurnber of points of view and likewise in judging the design per-

f o r r n a n c e . T h e g u i d e o u t l i n e h a s b e e n p r o d u c e d i n a b r i e f a n d

general nature with the purpose of encgutaging the inspection

tearn to approach its task with a flexible prograln which can be

adapted to a forrn which best suits the individual building.

In this section we ernphasize the value of an inspection

tearn over that of an individual. Depending upon the depth of

study desired, an individual can produce a valuable reporto To

obtain the rnaxilnum value, a teanl cornposed of rnernbers who

are competent to analyze planning, aesthetic value, perforrnance

of engineering cornponents of the building and the operational

perforrnance of the building is necesssrlo

The importance of interviews with various rnembers

of the staff rnust not be overlooked. Although it can be said that

the layrnan is not trained to judge design criteriar we rnust

remernber that these are the persons who occupy the space and

who are rnost influenced by the design. ff the design does not

function satisfactorily in its relation to thern, it cannot be judged

a cornplete success. The tearn rnernbers rnust evaluate the

inforrnatlon received during these interviews and differentiate

between the iterns which reflect design conditions and those which

are only individualst  preferenceso
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FUNC TIONAL PERF ORMANCE

-  
I t  i s  suggested  tha t  each o f  the  i te rns  l i s ted  be  con-

s idered  on  the  bas is  o f  th ree  po in ts !

(1) W-hat are the requirernents of the area or operat ion

under study?

Have these changed since the bui lding was designed?

whv?

How wel l  does  the  des ign  f i l l  these requ i re rnents?

(z l

( 3 )

4 .

4.  L .

4 .  l .  1 .

1 .2 .

l .  3 .

4 .

4 .

Funct ional and aes@

Exter io r

Circulat ion

(a)  o f  s ta f f ;  cons ider ing  nreans  o f  t ranspor t ,  re la t ion

to  o ther  t ra f f i c ,  weather ,  e tc .

(b) of  v is i tors;  considering convenience and relat ion

to  o ther  t ra f f i c ,  e tc .

( .)  of  rnater ial ;  considering space requirernents

versus  space used;  t ra f f i c  Iayout ,  e tc .

Expansion - Space and Provision For

Environrnent

(a) general  appearance of bui lding

- rnassing, use of rnater ialsr aesthet ic

-  des ign ,  age ing  o f  rna ter ia ls ,  e tc .

landscaping
- design and rnaintenance

orientation of building
- sun control ,  fenestrat ion

- wind
- snow
- rain

(d) surrounding property
-  v isua l  e f fec t?
- effect on design? of bui lding

( . )  spec ia l  purpose areas
- parking
- play
-  s to rage
-  superv is ion  and secur i ty

- other

(b )

( . )
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4 .2 .L .

4 .? .2 .

4 .2 .3 .

4 .2 .  3 .  L .

4 .7 .3 .? .
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Interior

Circulation

(a) of staff;
- entrance and exits

- work routine

(b) of v is i tors;
-  recept ion  area

- access to aPProPriate area

(c) of rnater ial ;  receiving and distr ibut ion;

- during use

- shipPing Process

Flexibility of Layout

- ease of exPansion

Environrnent

Visual

(a) lighting
- natural
- artificial

(b) colour
- ef fect ive use

(c )  space
- size and shaPe

- relat ionshiP of sPaces

- eff ic iency of use

(d)  rna ter ia ls ,  tex tu res ,  pa t te rns ,  e tc ' ,

- ageing of rnaterials

(e) view
- inside/ inside
- inside/outside
-  suPerv is ion

Acoust ic

(a) sound transrnission
- within roorns

- between roorns

- frorn exter ior

(b) vibration

Therrnal

(a) heat ing
-  in te r io r  a reas

- perirneter areas

- wisual ef fect of  uni ts

- convenience of controls

4.2 .3 .3 .



4 .2 .3 .4 .

4 .2 .3 .  5 .
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(b) cooling
-  in te r io r  a reas
-  per i rne ter  a reas
- visual effect of units

- convenience of controls

(. ) ventilation
-  in te r io r  a reas
- perirneter areas
- visual ef fect of  uni ts

- convenience of controls

(d) hurnidity
-  a c t u a l  R . H .  v e r s u s  d e s i g n  R . H .

Special  Equiprnent or Special  Areas

(a) convenience of locat ion

(b) convenience of operat ion and eff ic iency

Maintenance and Service

(a) building and rnaterials
-  e f f i c iency  and ease o f ,  cos t ,  e tc .

(b) equiprnent;  access to


