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1 THE PLANNING PROCESS :

Plapning procedurea in the construction industry appear to vary
widely between companies. They tend to be govemmed by the follow-
ing factors

(1) The size and management structure of the businese organisation.
The size of the firm may be determined for statistical purposes by
referepnce to its annwal tumover or to the number of employees.,

It is only a pguide and a convenience as the two may not correspond
and a [imm with a large tummover pay have very little direct labour,
Other faetoss include the magnitude and location of the work itself,
its complexity in both technical and managerial ilerms, and the level
el eapability to which the firm aspires; these all influence organ-
isation and control.

Tne construclion teaw For a complex building projeet may repre-
gent a large manufacturing and marketing concern while on the other '
hand a labour intensive activity may call on little by way of plant
and finance to support it,

In terss of planning and control the plan establishes production
objectives, while control systens are designed €0 review perform-
ante in relation to them, and to report deviations which might call
for action.. Any communication gap between site activity and res-
ponsibility may call for action. A site which is visited frequ-
ently by the proprietor of the fimm may result in planning and
control being undertaken mainly verbally and informally, action
being in response to A visit. Where decisions on finance, plant
and staflfing have to be made for distant pites a more detailed and
complex conbrmol system in peeded. In the latter case the objeci-
ives of the firw and ite plans muot be stated formally and in more
detail.

Platining puliey is thus a8 response to the firm's perception of
its control needs and the objeetive standards it sets in order to
achieve them,

(2) The type, nature and varying range of work undertaken.

Many organisationa limit the type of work undertaken or specialise
in cerlain types of eonntruction, e.g. o medium-pized company may
special ise in housing work on a speculative or contract basias
while others 1imit their work mange to industrial projects.

(3) The planning policy within the organisation. This siems

from the policy laid down by the prineipal or board of directors.

Thie may arise from the awareness of penior manageras towards i
planning objeetiven end may be related io the background or exper- i
ience of individual membein of the management team.

|



(4) ihe technical snd managerial expertise represented by the
COmPATLY «

1+1 THE PLANIING STAGES INVOLVED IN THE CONSTRUCTION PROCESS
Stage 1: Fre-~tender Planning

Thie ie the planning earried out during the preparation of an
egstimate ag & conbtribution to a tender or bid.

liecommended procedures af pre-tender planning are set out in
the Inetitute of Puilding Code of Estimating Practice.!

The time period for carrying out pre-tender plamming activities
may vary from one week to three monthe, depending upon the natura
of the enquiry.

The RIEA Code of Pmutinez recommends that a minimum pericd of
four weeks should be allowed for the preparation of & realistic
bad.

Stage 2: FPre-contract Planning

Thia is the planning which takee place after the award of a con-
tract, immediately prior to the commencement of construction work
on the project.

Mmin the time period for pre-contract planning activities
varies widely. The date of ponsession of the site is nommally
ptated in the contract documents. Time perioda of up to six
weeks are, however, common practice.

It is frequently a requirement of the contract that the client
end architect should be fumisghed with a programme. This may be
i presentation based on the contractor's own detailed programme.
The purpose of this requirement is that the client should have
some guide an to the intentions of the contractor. On the other
hand, the contractor frequently enters key dates for the provision
of infommation, The document later becomes reference material
whenever ciaims arige from delays.

Stage 3t Contract Planning

Thia is the planning which takea place during the building process.
It ie the responsibility of the contractor to complete the contract
within the specilied time period. Contract planning activities
eatablish standands against which progress can be reviewed at reg-
ular intervalp during construetion. To complete the project with-
in, the contract peviod demands action to correct for any short-
falle in such progress and eontract planning is thus part of control,
Control entails additional expense and thus the resources to be
applied in its pursuit are judged in relation to the business risks
involved. Figure 1.7 indicates the planning process encompassing
the three ptages involved.

i>




THE PLANNING PROCESS

PRE-TEIDER PLANNING

PRE-CONTRACT PLANDING

COUTRACYT PLANNING

|--l.‘llEl.'..‘ISIiil'rll TO TENDER .

FRE-TENDER REPORT ~
SITE VISIT REPORT ¢

AND SUPPLIERS
STATEMENT OF METHODS
ESTIMATE BUILD-UP
PRE~-TENDER PROGRAMME
PHRELIMINARIES BUILD-UP
ESTIMATE ADJUDICATION
ANALYSIS OF RESULTS

[ PRE-CONTRACT MEETING 7
PRE-CONTRACT CUECK LIST MJ
SUBCONTRACT ORDERS

SITE LAYOUT PLANIING
REQUTREMENT SCHEDULES
MASTER PROGRAMME
COMMEZTCIMENT ARRANGEMENTS
PREPARATION OF CONTRACT.
DUDGETS

- —

.
HMONTHLY AND SIX-WEEKLY PLAIVING

WEEKLY PLANNING

DALLY PLANNING

PROGRESS REPORTING
UPDATING OF PROGRESS

—_—

Figure 1.1

ENQUIRIES TO SUBCONTRACTORS =



AVALYSIS OF THE PLAIINING STAGES ;-

1.2 FPRE-TENDER PLANIING STACE

The preparation of an estimate and its ultimate adjudication to
forpulate a tender follows a gimilar process in most organisations.

The prucedures used within a smaller organisation may, however,
be less formal than in the more complex and larger one.

¥ larger orgunisations adopt a more formal approach to estimating
ag the responsibility is shared among a construction, estimating
and buying team, with senior management adjudicating, e.g. deciding
how to convert the estimated net cost into the price they wish to
bid. "

The stages involved during the preparmtion of an estimate are
ag follows

The pre-tender report
The site visit report

g Enquiries to subecontractors and suppliers
The statement ol construction methods

1 The decision to tender
Ei

3

4
l:l

i) The build-up of the estimate rates
7) The pre-itender programme
B8) The preliminaries build-up
7) The eatimate adjudication
(10) Analyszis of results

Tha above sequence of eventis takes place during the estimating
proceas within the glructure of the wedium to large firmm. The
Ingtitute of Building: within the Code of Estimating Practice, |
tllustmles varioua estimating forma which may be of assistance
in standandising estimating procedires.

1.3 ME-COUTHRACT FLANNING STAGE

A conlmet ig a comniiment, Whnen the contractor has accepted this,
he must review bhe information available to him and establish his
plan. Teaisions wust be made relating to the financing of the
contract, the appointment of subconlractors and suppliers and the
availability of infemwation requirements and resources. Budgets,
plang ol action and programmes must be prepared. A cash flow
assesswent will indicate the funds which may be required to finance
the contract, end the necessary loans can be raised.

The stages involved during pre-contract planning are

1) The pre-contract report and meeting

2) FPre-contract check list

3) Placing of subcontracts - suppliers and subcontractors
4) Bite layout planning



5; Echedulea of requirements

6) Preparation of master programme
Tg Arrangements for commencing work
) Preparation of contract budgets

Standand proformmas can again be used for the various stages
invalved.  The prospeclive sile manager should become involved
in the planning activities ag these are, in effect, an attempt to
formulate the method hie will adopt. In particular the drawings
and billg of guantities must be reviewed in order to assess essen-
tial requirements for the early stages ¢l the contract, so that
the immediale resources can be earmarked.

Budgets will be prepared in order to forecast cumulative wvalue
and cogt, A cash flow aosessment may be developed from budgetary
control procedures and a valuation forecast prepared. Prelimin-
aries and plant budgets can be prepared against uhlch actual costis
may be matchied during the contract.

Without a plan against which to wonitor performance, there can
be no control. The terms in which the plan is stated are condi-
tioned by the fomm of control which the fimm proposes to exercise.

1.4 CONTRACT PLANIING

The stages involved in contrmact plamning during a project may be
sumnmarised as follows

1% Six-weekly and monthly planning review
Weekly or short teaw planning
i e ily planning

== el 3

Moenthly and weekly reporte of progreas
Updating of progresa and comparison of budget with
perfommance

[

The vontraet planning stages of a contract enable regquirements
and progreses Lo be reviewed wonthly and weekly, Site meetings at
mornthly intervals with the architect, consultant and subcontrzctors .
fozm an integmal part of the planning process. Weekly meetings
at site foreman level aim at keeping the monthly programme under
review by detsiled plannming of labour and plant resources for the
next five-day period,

Figure 1.7 indicaten the relationehip between prograzmes prepared
at the pre—fender, pre-contract and contract planning stages.



PROGRAMME RELATIONSHIPS

PRE-TEIDER PROGAADE

PRE-COITRACT OR
MASTER FROGRAMME

CONTRACT PLANIIING

MOHTHLY FROGRAMPE

WEEDY PROGIAMME

DATLY WORK SCHENOLES

— —

[ FORMS THE BASIS OF TiE TENDER
FOR THE BUILD-UP OF CONTRACT
PRELIMINARIES

PRESENTED IN BAR CHART FORMAT
I RELATION TO MAJOR OPERATIONS

[ DEVELOPMENT OF PRE-TENDER
PROGC RANOIE

PRESENTED IN BAR CHART FORMAT/
WETWORK OR LINE OF BALANCE

SUBCONTRACTORS, NOMINATIONS

AND REQUIREMENT DATES

4/6 WEEXLY PROGRAMME DEVELOPED
FROM Ti{E MASTER PROGRAMME

——

[ ENABLES THE MASTER PROGRAMME
70 BE KEPT UNDER REVIEW

AIDS FROGRESS REPORTING

[ DEVELOPMENT OF THE MONTHLY
PROGRAMME INTO WEEKLY DETAIL

ENARLES THE SITE FOREMEN TO

BECOME INVOLVED IN PLAIITING

b

[BREAKDOWH OF THE WEEKLY
PROGRAMME INTO DAILY WORK

SCIEDULES TOR INDIVIDUAL GANGS

Plgure 1.2
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Introduction to Principles and Procedures
of Specifications Writing :

A knowledge of specification writing principles and procedures
is essential to the specifier in the architect's and engineeer’s
office in the preparation of sound, enforceable specifications.
Unless these skills are properly developed, an expen knowl-
adge of materials. contracts, and construction procedures
cannot be communicated suecessfully ta the ultimare users
of the finished specifications. The users. namely, contractors
and matenials suppliers, will also have a better understanding
of the nature of specifications, if they understand these prin-
ciples.

What, then, constitute the principles of specification writ-
ing? Basically, the principles of specification writing should
encompass those factors that permit architects or engineers
to understund more clearly the relationship between drawings
and specifications, between the graphic and the verbal, and
i enzble themn to commumicate more effectively by setiing
Torth in a logicul, orderly sequence the material to be in-
corporated within & specification.

PRINCIPLES

fa broad terms. the principles of specification writing can
be set forth as follows:

1. The Role of the Specificarions. Specifications conshinee
One of the contract documents, together with the deawings
and the agreement. Since they are written instructions, they
dare frequently adjudged by the courts as having greater
mportance than drawings when these documents are 1o con-
fizt, and judgments are frequently resolved on the basis of
e specifications. Also, the drawings. except for structural,
Techanical, and eleetrical drawings. make no attlempt at
“cgregating the work of the various trades, and ull of the
architecural work is shown on them as an integrated whole.
The specifications, on the other hand. segregate the infor-

mation depicted on the deawings into the various specificafion
sections so thit a contractor can generally let subcontracts
on the basis of the specification breakdown of sections.

2, The Relationship berveen Drawings and Specifica-
ripns, Drawings are a graphic portrayal of the vanous £fe-
ments. Specifications should describe the gquality of materials,
processes, and workmanship. There should not be duplication
between these two documepts: instead, they should be com-
plementary, To improve cogrdination between drawings and
specifications. there should be standardization of the infor-
mation appearing in them.

3. The Organizetion of Specifications. For many years
specifications were arrangsd in a series of sections based
on the order or chronology in which the various trades
appeared on the construction scene. However, it was found
that our increasingly complex building structures did not
necessarily follow these simple rules, nor was there 3 uniform.
nationwide system of specifications.The €5/ Musterformat

has established a uniferm zrrangement of division—secuon
organization.

4, The Technical Secron and lis Arrangentent: The
technical seenion, which genzrally forms a subconract. must
be defined in terms of its scope and content. Umtil CSI
promulgated the 3—Puart Secaen Formar, there was no uni-
versal arangement of information in an orderly. coherent
series of paragraphs dealing with the content of the technical
section.

5. Types of Specificanions. Specifications can be prepared
on the basis of either methods or results. The specifier can
elect 1o specify in derail the method by which a contractor
does cenain operations in omder to achieve a certain result.
Conversely, the specifier can prepare a specification placing
on the contractor the respoznsibility for securing the desired
result, leaving to the contrzctor the method by which it is
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2 | INTRODUCTION TC PRINCIPLES AND PROCEDURES OF SPECIFICATIONS WRITING

secured, Generally, there are four different types of speci-
fications: descriptive, performance, proprietary , and refercnce.

6. Specifications Writing Technigiies. These téchniques
involve the use of scope clauses, the work of other sections,
the use of “or equal” or base bid specifications, the avoidance
of duplication and repetition, and the use of the residual
legaree technique.

PROCEDURES

[n broad terms. the procedures to be followed are based on
standards developed by the Amencan Institute of Architects
(AIA), the Construction Specifications Institute (C51), and
by systems developed by the authors and by others from
whom they have borrowed heavily. These include the fol-
lowing:

. General Réguirements. These are nonlegal, non-
technical portions of the specifications which are described
in detail in Division 1 of the CS1 16-division Musterformai.

2, Specifving Marerials. This procedure deals with the
approach o writing open, closed. or base bid specifications
for materials and products, citing the advantages and dis-
advantages of each system.

3. Speclfication Language, The use of clear technical
language that can be understood by coniractors, superin-

tendents, and foremen is imperative. Legal phraseology or
highly stilted formal (erms and sentences are to be avoided,
Sentences should be clear and concise; they should be written
in simple terms to avoid misunderstanding, Sentence stwucture,
punctuation, and the phraseology used in specification writing
are an art in themselves.

4. Specification Reference Sources. Knowing where 1o
look for information to be used in specifications is quite
important. Materjals standards have been established by the
federal government, the American Society for Testing and
Materials, the American National Standards Institute, and
others. Association standards have been developed by ma-
tenials manufacturess and subcontractors for materials and
workmanship. Many textbooks on specification writng are
available for reference purposes. Guide specifications are
available from CSI and ALA, and several specification studies
are available from the CSI,

5. Marterials Evaluation. A systématic approach to the
evaluation of materials is outlined suggesting the parameters
to review in evaluating and selecting materials.

6. Specification Writing Procédiires. A guide 1§ rec-
ommended for the procedure to be used in gathering infor-
mation, research, 2nd writing to doverail the completion of
the specifications with the finalization of the drawings.

This boak is intended o be an elaboration of the principles
and procedures above, and it is designed for the studenr as
well as those currently engaged in writing specifications.
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CHAPTER 1

The Role of the Specifications

Whenever s arehitect op an gngiieer is cominissioned by
wiy o et terdesipn o bullding or g sloochine, lie st dﬂ'rlnp
e basie documents whicle a thiod party - the coirctor,
st s when bie undenakes o buikl the stractere . These
three basic documents are the dmwines, the condations of
the contract, and (he spevifications. Together with certaip
peblinieneal Uogumess oy Beremaiter ennneialed, they cod-
uitennte o empiened ocuinents.

COHTRACT DOCUMENTS
Pl petersqnt cloesnénrs consist of the Tollving msininenis;

Agrevmenmt  Aowrien agreement Detween the pwaer and
comtrmennr seting tort the work w be perfocmied. the
i Lot completion, and dhe contract sum

Comaditions of the Comraet. Lhese consist of the generil
ionditions, suppletmentury conditions. and ather con-
uiitone (vee Clupeer 110

!‘hlrih'!'u_:_,ra. The eriphic presentation of work o be done.

Sprcu b vitons. Written, verbol description of work th be
P lormed,

Adidevicta. Chimnpes mide Diedore contragt execilion.

Modi frcanpmy, Instructions, Chimge onders, directives,
ard w0 ogm, wrilten after eagcution of the contrav

[hain: " .
I lten the lerm eovsrenetfon ditcimests T used s o
Wiwmvn for oantract. documests:

BIDDING DocumEeNnTS

H“‘:‘“”ﬂ decuritensy is 0 term genarally used 1o deseribe the
Uteni= Tumished to bidilers. They inclide not vnly the

eontract documents, but also the bidding requirements (see
Chinpter 9).

SPECIFICATIONS

The AIA classifies specifications as one of the contract
documents—one of the necessary constituent elements of
the contract. As one uf the major contract documents, it Is
unperative that practicing architects and engineers have a
very gowd working hnowledge of the role that specifications
ploy.

Whether ihe specifications are written by a specifier in
a large oifice or by the job captain or architect and engineer
in a small ollice, they are used by a diverse group of par-
ticipants, To begin with. they are writtén for the contractor
(o tell b how 10 eonstruct, manage, and direct the con-
struetion. They are also wrinten for the estimator in the
contractor’s olfice, who prepares the estimate based un the
specificatuns. They are writien for the purchasing agent in
the coniractor’s office, who procures the materials and
vyuipment described in the specifications. They are writien
fur thie resident project representative or inspector. who must
be pgiven n document that can aid him: in inspecting and
contrulling (e work, They are written for the owner, who
winld ke to know what he is buying and what he is entitled
fo receive. They are wiitien for the subcontractors so that
each can readily discemn the scope of liiy subcontract, They
are written for the manufacturers of building materials and
eyupment so that the gride and type are clearly defined
with respect 1o the many variztions they may manufacture.

Wetmeer's Unabridged Dictianary gives the foliowing
deftmtion of the term specifications: “Specifications (usually
plucal)—A written or printed description of work to be
done. forming part of the contract and describing qualities
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of material and mode of construction, and also piving di-
mensions and other information not shown in the druwings.”
But the dictionary description does not suffice. As we exploge
the full meaning of the term, we discover muay areas solely
within the province of the specificutions that extend far
bevond a mere elaboration of the drawings.

For example, the specifications alone, as a contract doc-
ument prepared by the architect, set forth legal requirements,
insurance requirements, bidding procedures. altemates, op-
tions, subcontractor limits, contractor limits, and inspection
“and testing procedures. In many instances, design decisions
cannot be shown on the drawings. and the specifications
am the only vehicle through which these desion considerations
can be transmitted to the contractor. The following list il-
lustrater the functions of the specifications:

I. Legal Considerationy

2. The courts have generally held that in the event of
confiict between drawings and specifications, the spec-
ifications, as a written document. govem. Judgmenis are
most frequently resolved on the basis of the specification
reguirémenis.

b. General conditions, whether they consist of AIA
standard preprinted forms, federal, state, or municipal
forms, Enginzers Joint Contract Documents Committee
forms, or individually prepared zenersl conditions, are
usually bound with the specifications and. by reference,
made a part of the specifications. The eontent and role
of the geneml conditions are elaborared on separately.
Essentially. however, they establish the legal rights, re-
sponsibilities. and relationships of the panies to the con-
ract.

2. Insurance Considerations. Insurance requirements
goveming owner's lizbility, contractor’s liability, and fire
insurance are usually incorporated in the general conditions
or in supplementary conditions and. again. made a part of
the specifications by incorporation therein.

3. Bidding Requirements. The bidding requirements in-
clode the Invitanon 1o Bid, the Instructions to Bidders, the
Bid Form; and the Bid Bond, These bidding requirements
are developed by the architect solely for the use of the bidder
and are intended to provide the bidder with information
required fo submit a proposal. These are usually boand with
the specifications.

4. Alternares, Optiors

a, The spevifications provide a basis for the contmictor’s
estimate and the submission of a bid. Altemates are os-,
tablished by the architect and owner for the deletion of
work, the addition of work, and for the substitution of
matonals. Alternates are listed in the Bid Form.

b. The technical specifications may permit the con-
ractor, at his option, to use one of several materials or

manufacturers’ brands specified for use in the work. By
selecting and specifying matenals or products thar are
comparable and satisfactory o the specifier, the contracior
is offered the option of using any one of those specified.
3. Subcontracior's Limits. Drawings generally show all
of the work 1© be done and the interrelationship of the
various parts. No atiempt is made on the drawings 1o segregate
the work of the several subcontractors, except that s=parate
drawings are generally prepared for plumbing, heating, ven-
tilation and air conditioning, and electncal work. The spec-
ifications segregate the work shown on the drawings into
many sections, or units of work, to aid the general contractor
unsubletting the work to various subcontractors.

6. Contractor Limits, When several prime caontracts are
desired, as mandated by either state, federal, or municipal
agencies or an owner's requirements, the specifications,
pamarily in Division |, General Requirements, will establish
the limits of each prime contract.

1. Inspection and Testing Procedures (Qualice Con-
trol). The specifications establish inspection and testing
procedures w be followed dunng the construction operations,
Standards for office and field inspection are described for
numerous marerials and building systems, Test procedures
are given for evaluating the performance of completed me-
chanical installations.

8. Design Criteria. In some instances the drawings cannot
be used to show or delincate design decisions. For example,
the archutect’s selection of finish hardware for doors can be
describad only in the specifications. Specifications for paint
materials, the oumber of coats of paint, and the degree of
luster or sheen are similarly given only in the specifications.

PROJECT MANUAL

Everyone associated with the design profession (architeets,
engineers, and specifiers), as well 4s those involved In cone
struction (contractors, subcontractars, and materials man-
ufacrurers), use the term “specifications”™ when referring fc
the written document that accompanies drawings. The def-
inition has prevailed for years, even though this particulas
baok contains some documents that cannot be stricty classifizd
as specifications.

Some specifisrs say that specifications are only the techrical
sections. Others state that the specifications constitute every-
thing between the two covers of a boak, The material usaally
bound in a book includes an Invitation to Bid, Instruction:
to Bidders., a Bid Form (or Proposal Form), a standaru
preprinted form of general conditions, supplementary con-
ditions, a form of agreement, and forms for Bid Bonds
Payment Bonds, and Labor and Materials Bonds.

The inability to define specifications properly lies both
in the failure to define many of the documenis used u




- |

= _H_awm;:M

constretion sl i ibwe absence of oy suthondaive sowrce
establishing precise definitions. The terms “construciion
documents™ and “eontract documents™ are sometimies used
interchangeably. Although contract documents are defined
iii the ATA Genern! Conditions, 5 definition [or constructun
documents is nonexistent, The term “bidding docerents”™
favs Feeen wseed wathier Joosely i the past. Some bave employed
il te avean the diawings and specilications available w bidders
i preparing o bl others Iave used It o aean the bidding
redireinien|s.

The bididing requircments ae aow defined by both ATA
and €S as including the Invitatiin o Bid, the Instoections
to Bidders, and the Bid Form, weether with cettain sample
furms such a5 Bid Bond, Performance and Fayment Bonds,
and similar documents,

The agreement on the definition of bidding reguirements
resulved somewhal the proper teris lo be used for the pans
that cansiabirte these ducuments. Adverusemem to Bil. Notice
to Biulders, and Notification to Contractors have been used
in place ol the recently adopted fermi “Invitation (o Bil."
Oihet ferms Osad for Indtroctions o Bidders have included
Information for Bidders wnd Conditions of Bid. The terms
“Bid Form™ and “Proposal Form™ binve also been osed ex-
tersively in the past. CSI doctiments and AlA documents
mow call it Bid Form.

Confronted by this profusion of lerms, the profession is
making progress in redefining sonmie documents. Inan attempt
1o claiily the vanous dovoments preparcd by architects lor
detailing, spevilying, biddiog, sl eopsitteting A poject,
the AlA, throuph a nakinal Conmittes on Specifivallons
m 1965, prowduced the "Praject Munual™ concept,

The Progect Mamid concept is, [ its simplest lorms, a
reotganation s renaiting of that Gl book of bididing
forms and eonttact docemems, wiaally referred 1o as the
“Bpecifivations™ or "Specs,” which. slong with the dimwings
are the dociimentary basis Tor il constraciion projevts

The Project Manual contains g greal ddeal miore than spec-
Hications. I noally includes the Bilding Requirements.
tit i, fuvitation, wistructions, wat e el Bl oned apree
metl fopmess geoeral aud suppletentary conditions, amd in-
formation on alienute and unit peices, in addition o e
fechnca spret ficaiviey desoribing the vimerinds il e
lormanee expectod i the copstption of the paogect The
ek also Grequently contaiis o schedule of the deiwings

Peraming to the project. The Book is indeed o manmal of
Provece budding requirements and eontmet dogimenis.,

| T g

PROUECT MauaL | 7

While the Bidding Requirements are not part of the contract
dovuments, for convenience they are assembled and bound
with the technical specifications into a Project Manual,

By designuting all of the written material as a Project
Manual, as opposed to the graphic material which is designated
as the drawings, the volume still known and“referred to by
many as the specifications is better described as a Project
Muanual,

The materials included in the Project Manual fall into
two general categories: (1) those describing the requirements
for bidding and (2, those that become part of the cantract
documents upon the signing of the construction contract.
Within each of these two categories, all of the familiar
instructions. forms, and Lie like are organized.

The sequence recomumended for the material to be bound
in the Project Manual is as follows:

Title Page
Table of Conlents
Addenda (if bound in Project Manual)
Bidding Requirements
Invitation to Bid
Instructions 10 Bidders
Information Available 1w Bidders
Samiple Forms
Agreenient
Bid Farm
Bid Bond
Performance and Payvment Bonds
Other Sample Forms
Conditions of the Contract
Gieneral Conditions
Supplementary Conditions
Schedule ol Drawings
Techateal Specifications
Divisions 1 through 16

The term “specifications” has been used for a long time
o dexeribe the bound volume. and many specifiers are loathe
tov ghange, of to use the new teem. We should be realistic,
however, amd recognize that some of the documents bound
i the ol Tamiliar volume are not specifications, ond that
we cannol continoe to refer 1o this volume as such.



CHAPTER 2

Relationship between Drawings

and Specifications

WHAT GOES WHERE

The information that is necessary for the construction of
any structure is usually developed by the architeer by means
of two basic documents: the drawings and the specifications.
These two documents represent a means of communicaton
of information between acchitect and contractor, but each
document uses a special form of communication: one pictorial
and the other verbal. Yet, in spite of these distinct methods
of wrapsmitting information, the documents should comple-
ment one another, and neither should overlap or duplicate
the other. In this way, each document fulfills its own function,
In brond terms, the drawings are a graphical portrayal, and
e specifications are a written des¢nption of the legal and
technical requirements forming the contract documents. Each
siuld convey its own part of the story completely, and
n-ither should repeat any part that properly belongs to the
othar, since duplication can very often result in differences
of meaning.

Specifications are. by their very natre, a device for
Organizing the information depicted -on the drawings. The
drawings show the interrelationship of all the parts that go
together to make the grand design. It has only been since
8bout 1900 that mechanical. electrical, and structural in-
formation has been shown on separate drawings. All the
Eeneral construction details are shown on drawings as they
relute to one another. with no attempt to separate diverse
Ttz rials. It is the specifications that break down the inter-
re'sted information shown on drawings into separate, or-
Finized, and orderly units of work, which we refer to as
*evhnical sections of the specifications.

T maintain the separate yet complementary eharacter of
Wese two documents and to ensure that they will be inter-
king but pot overlapping requires the development of
: F“"‘E Systems for each. Hence what is better described in
* Specifications should not be shown on the drawings and,

similarly, what is better shown on the drawings should not
be described in the specifications.

DRAWINGS

Drawings présent 3 picture, or a series of pictures, of
the structure or paris of a structure to be erected. They give
the size, form, location, and arrangement of the varioos
elements, This information cannot be described in the spec-
ifications since it is graphically shown by means of lines,
dots, and symbols peculiar to drawings. In fact, p drawing
is a special language or means of communication to convey
ideas of construction from one person to another. These
ideas cannot be conveyed by the use of words,

Drawings should generally show the followinz information;

Extent, size, shape, and location of component parts.
Location of materjals, équipment, and fixtures.
Detail and overall dimensions.

Interrelation of materizls. equipment. and space.
Schedules of finishes. windows, and doars,

Sizes of equipment,

Identification of class of material at jts location.

o B R R

Physical extent of altemates.

SPECIFICATIONS

Chapter 1 sets forth in detail some of the more pertinent
funciions of the specifications. With respect to their rela-
tionship to drawings, the specifications complement the
drawings by describing gualitizs of materials, systems, and
equipment; workmanship on-site and off-site fabrication;
and installation and erection,
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0 AT I BETWEEN [RAWWESS AN SPECTRICANENS

Specifivations sbold generilly describe the Tollowing
iteris:

. Type and quabivy of materials, equiprient  amd Mtores.
Crunlity of weirkimanaiip.

. Methods of fibeication, installation, amd erection.

o Test ol conle reguirements.

. Gapes of manulmetrers” equipmenl
Allownnces and il prives.,
Alternates and oplions,

- T R ST

S| femtions shonbd pot overbap o duplicate inlemnation
cunlained on the drowings. Duplication, unless itis epented
exactly wond for word, Js harmfal beciuze it can Tead 1o
ermbradiction, eonfusion, misuodersamling, and differmwe
of uptikion Duplication. word for word s redondanm

COORDIMATING THE DESIGN PROCESS

e alideve proper separation ol inlormntion betweent drawings
amd specifications, it i= essential that the development of
the specifications go hund in band with (he prepatation of
e diawings. AL the oulset, someone in the vilce slould
be made responsible for esiablishing and keeping the all-
important checklist Tor w speciiic project This clecklist
shsuld estabitish a schedule of whir b o appear on the
drw gy, what s 1o ba deseribed in 1he specificatws, and
weliar (1o b emibzed and lisied in sthiolulés on e doawings.
Ve edevklist shoull include prelhmbmey on oulline speci-
feations, lists of all devisions made m (he diakting moin,
wd notes of all changes nade pn the Jrawings singe the
Fwet set wars prioted for the specifier, inclading guestions to
be st lend:

Thie b oo maiidelines previously moted for the separation
ol artatergal ol appeirs g the drawiags and v the specl-
feaians do mot g By enough an establishing = line of
demprcation butween these docuiments, inasmuch Js there
are prvis of disagreemient poonge auihoriiies on speuipaitions
wiitlng as to the specific information that should be shawn
o spacified or both. For exmnple, one authotity suggests
thot ihe drawings should rdicale o materisl such as cowcrele
atd b specilicasions should determing whether @t is o be
precist or east-in-place conerete. Prefenably the drawings
shindld dellneate the location of these two dillerent matenials,
Another suthorily argues against the custonnry halehing and
other indivation of tuterials on plans and elevations. 17 (he
experts disagree, how cap the dipltsmin aiad the noopliyie
specifier seitle the issue? Puplication will exisl hetween
deawings and specifications when there is 0 lack of a elear-
cut wnd well-defined policy.

Grenerally, each office establishes a policy to be followed
w s own practice. However, systems can be formulated
between the specilier and the dialtsman, and as a general
rule it will [ollow that common sense will dictate which
medium serves as the better means of communication,

To ensure complete understunding on the part of the
contractor, it is essential that standard terminology be em-
ploved and vsed consistently on both drawings and speci-
fications. Too often deafismen use cerain terms to identify
naaterialy on the diawings, which may differ from the terms
employed by the specifier. For example, a draftsman may
use the term “caulking” to describe all caulking and sealant
work. whereas the specifier will be selective and discriminate
between the choice of muterials and terms, resulling in am-
higuity and masunderstanding on the part of the contractor.

Quite ofien it is essential to identily classes of materials
t specific Jocations 5o that the contractor can readily dif-
ferentiste among the variety of classes of materials. For
expmple. there may be several types of fashings illustrated
o the drawings or several varieties of sealants shown. By
ascribing numerical or alphabetical characters to these fash-
ings or sealants, both on the drawing and in the specifications,
the contractor has no problems dentilying whal marerial
goes where, This system precludes the necessity for describing
in the specilications the location of classes of similir matenals.

To illustrabe, let us consider the use of various types of
sealants and joint fllers for both nterior and extérior ap-
plications. At various joint details, the drafisman can indicate
“Sealant No. 1.” or “Sealant No. 2," and so on. He can
likewise show “Filler No. 1," “Filler No. 2," and so forth.
“The specifier will deseribe in the specifications the required
sealunt and filler by using the same identfying numbers.
With systems such as this, any contractor will have no
difficulty in determining what type of sealant and filler is
required in a specific joint, Similar systems can be developed
[or other nrsterials so that like terminology is used for drwings
and specifications,

RESOLVING CONFLICTS

We have a Supreme Court to resolve differences that occur
wn inferpreting our Constitution. We also require a mechamsm
o sesalve conllicting duplications that may oceur within
drawings, within specifications, and between drawings and
specilivations,

No matier how carefully constuction documents are pre-
pared, there ure bound to be discrepuncies. To resolve these
conllicts, it is essential to set guidelines. Paragraph 1.2.3
of tse AlA Generul Conditiony, Document A201 (see Chapter
1), requires amendiment in order 1o resolve discrepancies.
A recommended supplement to Par, 1.2.3 is set forth in
Cheiters 1A,



DEVIATIONS FROM THE GENERAL RULES

The specifier must recognize that specifying is not an exact
science. While rules and standards are devised to simplify
and guide the specifier, it is sometimes more expedient and
beneficial to bend the rules. As an example, in alteration
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DEVIATIONS FIROM THE GENERAL RUMES. |

work, it would be prudent to place notes or specification
language on a drawing next to certain details rather than
within a specification, to highlight a peculiar condition.
Essentially, rules and standards are devices for simplification,
but when they become burdensome in their execution, they
should be modified.




CHAPTER 3
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Organization of Specifications

HISTORICAL DEVELOPMENT OF SPECIFICATION
ORGANIZATION

When the term “organization of specifications” is vsed, it
refers to the separation of the specifications into 4 series or
a schedule of separate units of work termed *“technical sec-
tions.” (See Chapter 4 for a definition of the technical section.)
The hastory of specification writing and the growth in com-
plexity of buildings illustrate how this system of a series of
technieal sections has evolved.

Specifications in the eighteenth and nineteenth centuries
consisted of a single document containing a description of
all the work and materials to be included in a building. This
was ecpecially wue of small, simple structures that were
constructed by a genernl contractor who engaged all the
crafis and did not sublet or subcontract any parts of the
wark. An early textbook by T. L. Donaldson entitied Hand-
boos: af Specifications (London, 1860) provided for the ar-
rangement of specifications on a craft basis. The specifications
were divided into two main general divisions, with subdi-
visions as follows:

Carcase Finishing

Excavawor Joiner

Bricklayer Plasterer

Mason Plumber

Slater Painter

Founder and smith  Glazier

Carpenter Paperhanger
Ironmonger
Smith and bellhanze:
Gasfister

As ﬂfﬂli:r‘ln.ﬁ and methods of construction gained a depree
Saphistication, the specification sections began to change

with the times and took on additional crafts within one
section of the specifications. In licu of the general contractor
hiring specific crafts under his own supervision, he began
to sublet portions of the work to subcontractors, who, in
turm, hired the several crafis to perform certain parts of the
work,

Specifications wrinen for buildings toward the end of the
nineteenth century consisted generally of three main sec-
tions—masonry, carpentry, and mechanical work—with
various allied or related subjects under each section. The
masonry section included excavation, concrete, backwork,
stonework, steel columns and lintels, and waterproafing.
The carpentry section included roofing, glazing, and painting,
as well as carpentry. The mechanical or pipe trades consistad
of plumbing. gas, and heating work, When electricity came
into use, it was included in the mechanical work.

The foregoing arrangement of the specifications was ad-
equate for the nature of the buildings constructed at that
time, and for the materials and methods of construction then
prevalent. Buildings were simpler strucrures, with a minimum
of mechanical and electrical svsiems, communication systems.
and conveying systems. Man-made building produets too
were limited in number. However, with the advent of more
complex structures a need for a standardized orzanization
of the specifications became apparent.

NEED FOR ORGANIZING SPECIFICATIONS

As buildings grew more complex, and materials and con-
struction techniques became more myvolved it became nec-
essary (0 increase the number of technical sections as more
portions of the work came under subcontract. Today, the
specification sections are designed essentially to permit general
contractors, estimarors, subcontraciors. manufacturers, and
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nulenials dealers v “take oll™ the items of their specific
waork {or estimale during the bidding period.

Accuracy in estimating is in the best inleresis of building
wvwners and archilects alike. To assure accuracy, the spec-
thications should be divided inlo seetions to perinit the con-
tractor's estimator and the subcontractons o prepare estimates
tuickly and precisely, The preparation of drawings and speu-
ifications tikes considerabie tine, whereas bidding periads
are genorally OF sl deration. L is therefore guite evident
that the estimator must have a specification separated by
sections or units of work so that he can list (he materials
and quantities, pote the methods of their use and installation,
segraraie those parts on which he will luke subestimates,
secure prices and tabulate results, all within a 3- or d-week
bidding period, amd often within only 2 wecks. Such a
systein also permits the specification writer o organize his
own mileral B oprovides him with s method fororgasizing
the informtion on the drawings i o sysiematic, onlerly,
il preartanged nvanier,

For convenignee inwriting, speed in estimating, aml ense
ol reterence, it his been found that the most sultable of-
panieation of the specifications is a serigs of sections dedling
suceessively with the different subcontmmctors, and in each
section promping all of the work of the particular trade to
which the section s Jdeviled

Untll April 1963, when the C5 Formar for Conviruction
Specificnttony was promuolgated by the Construction Spec-
vt Inetitute, each specifier organired his specifications

in a series of sections which more or less followed a time
relationship, or chronological order, related to the order of
appearance on the site of the various subcontractors. For
exarmple, excavation and backfill usually was the first sectior
since the excavator was on the site at the beginning, followed
by the concrete section, the masonry section, and 5o on.
However, {rom office to office, and even within the same
office, this order was not uniform. In addition, complex
structures required that certain mechanical trades be involved
at an early stage in the construction process so that a true
trades chronology was not possible in the organization of
the specifications. 1t became apparent that a major overhaul
was required in the organization of specification sections,
and that a uniform system would provide certain corollary
benefits.

CSI/CSC MASTERFORMAY

The CS! Format for Construction Specifications, which has
been upxdated several times since its inception in 1963, provides
a uniform system for the location of techinical sections within
# bound volume of the project manual together with a five-
digit perrmanent number for cach section. The most recent
edition of CS! Format for Construciion Specifications is the
Masterformat published by €Sl and CSC (Construction
Specifications Canada) (see Exhabit 3-1).

BIDDING REQUIREMENTS, CONTRACT
FORMS, AND CONDITIONS OF THE
CONTRACT

0D PRE BIDY INFORRAATIOR
00100 IFERUCTICNS 100 BIDTErS

L0 INFEER AT AN AARLE T 300 N
U000 0 PSS

i34 SUPEYEERIENTS. 1D B RS

TS0 ATERNENT FOERS

oA ACHENS AMD CERTINCAIES

NI SEFRAL COrINNER5

0Ua0n SUPPEERTARY COrMDITIERS

OSTY ALDENDN

Pk T B lisiacd o wseds i rinb rpmrleriee secliorns
G o imfeaed] (oo Doy’ ooftbese Han Sachons” I e
Mrggior Ll of Sesdion (e Furnees, oral Scoa oo Seclion
Fepdemwnionig

SPECIFICATIONS

DIVISION 71— GENERAL REQUIREMENTS

ARG SURARAARTY 3F AN M

01020 ALLOWANCES
D025 MEASLIRENIENT AND PAVRMENT
Q1030 ALTERMATTSALTERMATRVES
01025 MODIRCANDN PROCEDURES
(1040 COORDINATION
(MOS0 FIELD ENGNEERNG
QI0AD FEEULATORY NECHUMEMENTS
$028 DENTIFICATION SVSIEMS
010 REFERENCES
01100 SPECIAL FROMECT PROCEDURES
1200 FROJCCT MEETINGS
MA00 SUBMITIALS
04400 QUALITY CTMIRCL
01500 CONRSTRUICTION FACLITES AND TEMPORARY CONWHOLS
09400 MAIERIAL AND ECUIPMENT
1460 FACILITY STARTURCOMMISSIONING
G700 CONTRACS CLOSESUT
D1E00 MANTERANCE

DIVISION 2—SITEWORK

02090 SuBsLRFACE INVESTIGATION
G2050 DEMOLITON

02100 SITE PREFARATION

02140 DEWATERNG

02150 SHORNG AND UNDERPINNING
02160 EXCAVATION SUPPORT SYSTEMS

EXMIBIT 3-1. Masterformal, Reproduced by permission of the copyright ewnor, The Construction

Specilicalions instiule, Aloxondria, VA
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CSICSC MASTERFORMAT |/
02170 COFFERDAMS 04200 FINISH CARPENTRY
02200 EARTHWIORK 04300 WOOD TREATMENT
02200 TUNNELING 06400 ARCHITECTURAL WOOOWORK
02350 PILES AND CASSONS 06650 SOUID POLYMER FABRICATIONS
02450 RALROAD WORK 04500 STRUCTURAL PLASTICS
02480 MARINE WORK DASD0 PLASTIC FASRICATIONS
02500 PAVING AND SURFACING
02800 UTILITY PIPNG MATERIALS DIVISION 7 —THERMAL AND MOISTURE PROTECTION
02680 mﬂmne:: mwgrmunm 07100 WATERPROOFING
02740 RESTORATION AND UNDERGROUND PIFE 07180 WATER REPELLENTS
02770 BONDS AND RESERVOIRS 07190 VAPOR RETARDERS
02780 POWER AND COMMUNICATIONS 07195 AR BARRIERS
02500 SITE IMEROVEMENTS 07200 INSLLATION
02500 LANDSCAPING 07240 EXTERIOR INSULATION AND FINGH SYSTEMS
07250 FIREPROCFING
07270 FRESTORPING
PEVISO A—CEasTE 07300 SHINGLES AND ROOFING TILES
03100 CONCRETE FORMWORK 07400 MANUFACTURED ROCFNG AND SDING
03200 CONCRETE RENFORCEMENT 07480 EXTERIOR WALL ASSEMBLIES
03250 CONCRETE ACCESSORES 07500 MEMBRANE ROOFING
03300 CAST-IN-FLACE CONCRETE 07570 TRAFRIC COANNGS
03370 CONCRETE CURING 07400 FLASHING AND SHEET METAL
0ad00 PRECAST CONCRETE 07700 ROOF SPECIALTES AND ACCESSORIES
£asC0 CEMENTTIOUS DECKS AND TOPRINGS 07800 SKYLUGHTS
03600 GROUT 07900 JOINT SEALERS
03700 CONCRETE RESTORATION AND CLEANING
02800 MASS CONCRETE DIVISION B—DOORS AND WINDOWS
MASON D800 METAL DOORS AND FRAMES
REVINON 4 Ry OBZ00 WOOD AND FLASTIC DOORS
04400 MORTAR AND MASCINRY GROUT 08250 DOOR OPENING ASSEMELES
DA150 MASONRY ACCESSORIES 08300 SPECIAL DOORS
CA200 UNIT MASCNRY 0B400 ENTRANCES AND STOREFRONTS
04250 STONE 08500 METAL WINDOWS
C4ECD MASONRY RESTORATION AND CLEANING DR&O0 WOOD AND PLASTIC WINDOWS
04550 REFRACTORIES DE650 SPECIAL WINDOWS
02500 CORROSION RESISTANT MASONRY 08700 HARDWARE
24700 SIMULATED MASONRY 08300 GLATING
02500 GLAZED CURTAIN WALLS
DIVISION 5—METALS
S0 M RTAALE DIVISION 9—FINISHES
CECI0 METAL COATINGS 09100 METAL SUPFORT SYSTEMS
0SUSD METAL FASTEMING 09200 LATH AND PLASTER
05100 STRUCTURAL METAL FRAMING 09250 GYPSUM BOARD
CS250 METAL JOIETS 09200 TLE
GE3TD METAL DiCiNG 0G400 TERRAZZC
220 COLD FORMED METAL FRAMING 05450 STONE FACING
05500 METAL FAESCATIONS 09500 AGOUSTICAL TREATMENT
USS20 SHEET METAL FARRCATIONS 09540 SPECIAL WALL SURFACES
L2700 ORNAMENTAL METAL 09545 SPECIAL CEIING SURFACES
G230 BXPANSION CONTROL 09550 WOOD FLOORING
G530 HYDRAULIC STHUCTURES 09400 STOME FLOORNG
07630 UNIF MASONRY FLODIING
DMISION 6 —_wWOOoD AND PLASTICS 09450 RESILENT FLOORING
e 09450 CARPET
g ASTENERS AND. ADHESNVES 05700 SPECIAL FLOCRING
e v | EH CATPENTRY 09760 FLOOR TREATMENT
3 HEAV¥ Titvezn CONSTRUCTION 09800 SPECIAL COATINGS
=g m‘”oﬂﬂ AND METAL SYSTEMS G900 PANTING
EFABRICATED STRUCTUSRAL WOOD 09950 WALL COVERINGS

EXHIBIT 31, [Continued)
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CIVISION 10 —SPECIALTIES

40100 VISIAL DIEPLAY BOARDS

10150 COMPARTMVMENTS AND CURICLES
10200 LEANVERS ARD WERS

10240 GRILLES AL SCREEMNS

10250 SEVICE WALL SYSTEMS

10250 WALL AMD CORMER BUARDY

Y0270 ACCESE FLOOMNG

10290 PES] CONTROL

10300 FIREFLACES AND STCVES

VO340 AMUTACTURED EXTERCR SCECIALIES
10350 FLAGPOLES

10400 IDENTIPYING DEVICES

f0as] PEDESTIHIAN CONIROL DEVICES
IR0 LEFCRERS

10520 FIRE FROVECTION SPECWLTIES

10530 PROECIVE COVERS

VORSD POSTAL SPECIALTIES

10600 PARTIRCNG

10450 CFERABRLE PARTITCNG

10&70 STORMGE SHENG

10700 EXTERIOR PROGECTION DEVICES FOR QRENINGS
MIPED TELEFHOMNE SPECIALTIES

ATEDE TOILED &40 BATH ACICESSORIES
ATIRA0 SCALES

1NF00 WARDEDRE AND CLOSET SPECIALTIES

DivisiON 11—EaUIPMENT

$ 4010 MANTEMNANCE BCITPAGENT
020 BRECURTY AND VAULT EQLIPMENY
A30 TELLER ANDYSERACE BRUIFMENT
11045 BECCLESASTICAL ESIPMENT
11050 Liaraiy ESUIPMEMT
11040 THREATER AND STAGE ERUIEMEN |
$ 9070 ANETRUMEMTAL ERILIPRENT
JOAL " REGISTEATIOMN ESAINEN T
141150 MERCANILE EQILAPMERT
11090 CHECKROON ESLAFMENT
14190 COMMERCIAL LALMDRY AND DY SLEARNNG. ERUIRMEMNT
1§420 VENDING ESUIFMENT
11420 AUCHOAISLWAL EEUIPMENT
179940 VEHICLE SERVICE EQUIPMENT
11550 PARKING CONTRO| FQUIPMENI
VA0 LOADING DR EQUIFMENT
11470 BOUD WASTE HARNDLING EQUIFMENT
$AARE DETEMTION FSINPEMT
PAZ00 WARIER SUFPLY ANDY TREATRWENT ESIUIPRENT
VI2E0 HYDRALILIC GATES AND VALVES
V4300 FLLAC: WASTE TREATMENT AMNE: DHSPOSAL ESILIFMENT
{4400 FoOD SERVICE EQURFNENT
11450 RESIDENTIAL ESILAPMENT >
1 7AAT LT KITCHEMS
14470 DARHRCDOM FEPMENT
T VRO ATHLENG, RECHEAICMAL, AND THERLPEUTIZ FRILIFMENT
11500 INDUSTRNAL AND PROCESS EEILIPRENT
11600 LARCRATOR FQUIPMENT
19450 PLAMETARIUM ESIIFNERT
Fiadn CBRSENATORY BERUIMERT
| HR0 OFFICE EELIPRMEMT
14700 MECACAL ELILNPRMENT
T AARO WATHTTUATRY. BERIIERARNI
ARG MAYIESATICN ECLIPMENT

VIB70 AGRICULTURAL EQUIFMENT

DIVISION 12 —FURNISHINGS

120580 FABRICS

12900 ARTWORK

12300 MANUFACTURED CASEWORK
12500 WINDOW TREATMENT

12600 FLURMITURE AND ANCCESSORES
12670 RUGS AND MATS

12700 MULTHPLE SEATIMG

12800 INTERICT FLAMNTS AND PLANTERS

DIVISION 13 —SPECIAL CONSTRUCTION

13010 AIR SUPPCRTED STRUCTURES

13020 INTEERATED ASSEMBLIES

13030 SPECIAL PURPOSE ROOMS

13080 SOUND. VIBRATION, AND SESMVIC COMNTROL
13070 RADWTION PROTECTION

13100 MUCLEAR REACTORS

12120 PRE-ENGINZERED STRUCTURES

13150 AQUATIC EACILITIES

13175 WCE RINKS

13180 SITE CONSTRUCTED INCINERATORS

12185 KEMAELS AND ANINAL SHELTERS

13200 LIQUID AND GAS STORAGEE TANKS

13720 FILTER UNEERDRAING AND MEDLA

13730 DIGESTER COVERS AND AFPURTENANCES
§3240 OXYSEMATION SYSTEMS

12260 SLUDGE CONDMONING SYSTEMS

13300 UTILTY COMTROL SYSTEMS

13400 IMDUSTRAL AND PROCESS CONTROL SYSTEMS
13500 RECORDING INSTRUMENTATION

13550 TRANSFORTATION CONTREL INSTRUMENTAT.OMN
13400 SCLAR ENEREY SYSTEMS

13700 WIND ENEREY SYSTEMS

13750 COSEMERATHIN SYSTEMS

13800 BUILDING AUTCMATION SYSTEMS

13900 FIRE SUPFRESSION AND SUPERVISORY SYSTEMS
13950 SPECIAL SECURITY COMSTRUCTION

DIVIS|ON 14— CONVEYING SYSTEMS

14100 DUIMBWATERS

14200 ELEVATORS

14360 ESCALATCRE AND MOATNG WALKS
14400 LIFTS

14500 MATERIAL HANDLING SYSTEMS
14400 HOISTS AND CRAMNES

14700 TURNTAELES

14800 SCAFFOLDING

14500 TRANSFCRTATION SYSTEMS

DIVISION 15— MECHANICAL

15060 HASIC MECHANICAL MATERIALS AND METHODS
15250 MECHAN CAL IMSULATION

16300 FIRE PROTECTION

15400 FLUMBING

15500 HEATING. VENTILATING, AND AIR CONDIMONING
16550 HEAT SENERATION

18450 REFRISERANCN

15750 VEAT TR=MSFER

EXHIBIT 3-1, [Continued)
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15850 AR HANDLING
15950 AR DISTRIBUTICN
15590 TESTING, ADUUSTING, AND BALANCING

DIVISION 16 —ELECTRICAL

14050 BASIC ELECTRICAL MATERIALS AND METHODS
44200 POWER GENERATION—BUILT-UP SYSTEMS

LEING THE MASTERFORMAT [

15300 MEDIUM VOLTAGE DISTREBUTON
10400 SERVICE AND DISTRIBUTION
16500 LIGHTING

16400 SPECIAL SYSTEMS

14700 COMMUNICATIONS

16850 ELECTRIC RESISTANCE HEATNG
14900 CONTROLS

14950 TESTING

EXHIBIT 3-1. [Continued)

USING THE MASTERFORMAT

How does one use this system? For each specific project the
specifier prepares his technical sections as he did previously.
except that he now places them under the fixed division,
with a fixed five-digit Section number. Some specifiers use
an alphanumeric Section number such as 2A and 1B or 5A
and 5B in lieu of the fixed five-digit number. Where local
trade practices or conditions of the specific project dictate,
the specification writer has the prerogative 1o alter the location
of the informaton and the section.

The Masterformat published jointly by the CSlund CSC,
is somewhat enalogous Lo the organization of specifications
referred 10 earlier in the Handbook aof Specifications. The
Division headings under the Masrerformar are based on four
major categories: materials, wades, functions of work, and
place relationships. For example, Division 4, Masenry, is
an instance of & materals relationship. The sections listed
under Division 4 have materialg as their common denominator.
These include sections on unit masonry, stone, and mora
and masopry testoration, all dealing with materials comnon
t1 ene annther. Division 3, Metals, is an example of a trades
relationship, Sections on structural metal, open-web joists.
mesal decking, miscellansous metal, and omamental metal
are located here. and the metal fabricators. erectors, and
tronworkers usuvally perform this type of work. Division 7,
Thermal and Moisture Protection, illustrates a relationship
based on functions of work. The sections dealing with the
enviranmental protection of the building are locared here:
Foofing, waterproofing, dampproofing, thermal insulation,
and eaulking and sealing, Division 2, Site Work. is an example
of 4 place relationship, and it includes such sections as
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demaolition, clearing and grubbing, earthwork, piling, roads
and walks, and lawns and planting.

What are the advanrages of this particular system for
organizing the specifications? In preparing his specification
section, the specifier no longer needs to be concerned with
whether the architect or the engineer adds or deletes centain
materials aor trades as he develops his drawings. Previously,
such a2 change in design meant the deletion of a specification
section or the inclusion at the lzst moment of a specification
section, placed entirely out of sequence, Under the Mas-
terformar such revisions do not impose hardships since a
section can be added to or delsted from a specific division
without radically upsetting the sequence and numbering
system. The specifier can write ar prepire sections long
before the drawings are completed and assign nombers o
them immediately. In addition. the specifier can now Rle
marcrial, shop drawings, ¢consspondence, eelnicul dula,
literature, samples, estimates, and a host of office mem-
oranda under a similar numbering system. The contractor.
manufacturer, estimator, and inspector can more readily
find those ftems in the specifications with which he or she
is concerned.

In an earlier version of this book the author predicted
that in time, with widespread use, the ALA would conlorm
its specification work sheets and its standard filing system
to this systém; the Associated General Contractors could
number s estimaring work she2is on the same basis; Sweet's
Caralog Service could renumber us architectural file: and
building matenals manufacturars would nimber their literature
accordingly. This prediction has been fulfilled. Federal, state,
and local govemmenial bodies are following suit and atilizing
the Masterformat.




CHAPTER 4
o e e e e e} = ]

Concept of the Technical Seciion

WHAT IS A TECHNICAL SECTION?

You could visualize a-complete specification as a serjes of
chapters i 8 novel, with esch section of a specification
comparable to a chapter i the novel. Chapters are establishud
in a novel basically to make it easler o write and to read
and ta provide an episode complete n isell. The specification
section s also a subdivision of the complews specification,
providing information on one subject as the content of ench
technical secnon.

A technival section in {ts simplest T is a word description
oF a basic trade or material installation, outlining the qual-
ol material to be used and the quality of workmanship
G be employed In its installation. A technical section can
hest be described as a unit of work consisting of a carefully
wottded descraption of inmenals and an expluation of metheds
of construction in e form of instructions to @ contrmetor.
[he teman "tade section™ has been used frequently herelofore
i descrbe this upit however, under today’s conmotitlons
A delinitiony, “wade section™ is misleading, and mwueh
miuundﬂsl;lmlinp bas arisen frome the use of the e a5 it
relates o the technival sections of specilications.

It haas been presionusly been polated oot that the diiwings
Eenerally show ali the work that is to be constructed. The
TT]"'_ tieam mande e the dmwings o seerepnle the work

il ent wades is iy the prepuition of separate diawings
" ”r::’”'hil‘lﬂ ' llir'rlllllg " Ehh'l.l il wiick, nml.ln “tructu al with
"'"l"r';r_-_:r Specilication s written, the specibicr -.:jln.luﬁ?'qm i
tha 1;l'i-r:-:[:"l‘iu-“d-".T the various techmical or "trnle” sectiong of
b o “IM“‘:"_“"I'- A ot of work thial a runln_l'n.'lur may lel
Mipply fuvr“ fHCon a {anit ol wirk l..|lut A (siertals man iy
Mig rﬂr}““::ift!lmr fo install; w unit of werk Il!nt rnml_'uut‘.i

vilities of severnl subemtraotors into o single

L] “hl. L CE
o “_‘1" 03 wniv-of work thit s pet formed by a single
EBrizel i 4

The misunderstanding concerning the use of the word
"trade” arises both from the dictionary definition and from
the fuilure o recognize that the so-culled "trade™ section of
the specifications ¢an be as restrictive or all-inclusive as
previously described. The dictionary defines trade as “(1)
The business one practices or the work in which one engages
regularly; occupation; means of livelihood. (2) A pursuit
requiring manual or mechanical training and dexterity; a
eralt. (3) Those engiged in a business or industry.” Trade
can therefore mean a crafl, such as carpentry, bricklaying,
or plumbing; or it can mean a business, such as a concrete
subcontractor or a plumbing and heating subcontractor.

A unit of work that a contractor may let to a subcontractor
edn encompass & section entitled “Concrete Work.™ The
conarete subcontractor employs carpenters for erecting
formwork: lathers or ironworkers for installing the steel
reinfurceiment; concreie lpborers for placing concrete; and
cement masons for finishing the concrete.

A unit of work that a materials man may supply for
another to install is exemplified by the section entitled “Finish
Hapdware.” The general contractor purchasey the hardware
from a materials supplier, who simply delivers the materiul
to the site for the carpentry subcontractor to install, or for
the general contractor to install with his own forces,

A unit of work combining several subcontractors so that
a single responsibility is established for that portion of the
work is illustrated by the secton entitled “Curtain Walls.”
The peneral contractor may award this work to one sub-
contractor, who in tum will sublet such items of work as
labrication and installation of metal framing and metal panels,
furnishing and installation of glass, caulking and sealing of
the cortaln wall, Mashing of the curtain wall, and insalation
of the curtain wall, _

A unit of work thot is perfonmed by a single recognized
trile can hest be illustrated by the section entitled *'Painting.”

i
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While the work can be done by a subcontractor who employs
only painters, the general contractor may elect to hire his
own painting crew to perform this portion of the work.

CHANGING AND EVOLVING SECTIONS

It is not a simple matter to determine the proper subdivision

of the technical sections, and once made jt is not neccssarily

permanent. Changes occur as new matenials are introduced
by building materials manufacturers, and recognized trades
change as a resolt of these new materials. Changes also
OCCur 28 new concepts in design appear, such as the curain
wall and the integrated ceiling. Changes are also dictated
by the introduction of new construction techniques, such as
lift slabs and slip forming. Concrete work was formerly a
general mason's work; now itis specified under the concrete
division and performed by a concrete subcontractor. Wood
forms for concrere work were once specified under carpentry,
but are now specified under concrete work. Doors that were
maditionally wood were installed by carpenters and specified
under the carpentry section. When tempered glass doars,
metal doors, and bronze doors were introduced, the carpenters
claimed this work as being under their jurisdiction. As new
methods of work develop, they are first performed by an
existing crift, but eventually come under the junsdiction of
specialty subcontractors, where new skills must be developed.

BROAD-SCOPE AND NARROW-SCOPE SECTIONS

The technical section can vary in size or scope according
to the specific project. 1t can be broad in scope, meaning
that it can include everything; that is, stonework, including
granite, marble, limestone, and travertine; or it can be nasrow
in scope and limir the content of each section to four distinct
ntles: Grapite, Marble, Limestone. and Travenine.

The cencrete section for a nonfirgproof dwelling will be
smuall in scope and the descriptive material brief: however,
it will still be necessury to write this section s a upit of
work 10 be let 25 a subcontract. For a high-nise Areproof
structure, the concrete section will encompass many aspects
of concrete finishes, and form removal —and this technical
section will be relatvely long and involved, There is, however,
anuther criterion to be considered in determining whether
a long, involved concrete section should be writtén as a
single unit of work. Is the amount of work so large in scope
and its dollar value so high that it becomes o urmanageable
and out of the reach of 3 subcontractor? In this case, con-
siderution should be given to esiablishing severdl narrow-
scope technical sections involving certain units of work that
may be subcontracted. The concrete reinforcerent in a very
large project can be esmblished % o separare technical section.
In addition; concrete form work. concrete testing. and the
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purchase of ready-mix concrete can be established as separate
units of work within their respective technical sections. As
a result, for a very large project involving a large dollas
volume, the concrete work may be writien in several namow. |
scope sections, each involving work associated with concrete
yotseparating it into component pans that can be bid separarely
by specialty subcontractors.

FLEXIBILITY IN DETERMINING SECTION SCOPE

To establish the technical sections for a project, the specifie.
should assume that the general contractor may desire w
sublet all the work, doing nothing himsell except 1o organize
and manage the project. If the specification sections ars
plaoned on this basis, it will be possible for the genera
contractor o reserve for himself whatever parts of the wori
he may be equipped to do, and sublet all the other parts. |
would be quite simple for him o sublel two or more section
la one subcontractor if the work is broken down into smal
unifs of wark, but it would be difficult for him to divid
cenain parts of the work between two subcontractors if thes
parts were not properly separated in the specifications,

It is penerally true that a large number of smaller unit
of work simplifies the work of the estimator, makes it easi
for the supenntendent to refer 1o the specifications for an
particular pan of the work, and aids the specifier in his non
taking for writing the section. But note that there are ceae
instances where the work is so closely united in execuli
that it should be combined in one technical section to simpl:
handling and to place a combination of two or more st
contracts on the shoulders of one subcontractor, who me
then sublet part of the work. The cumain wall, the integra
ceiling, and roofing and sheet metal work are examples
composite construction that dictate broader techmical section

However., the specifier should not lose sight of the 1
thut although he may establish the technical sections w
the scope of each as limited or as beoad as he may clece
is still the privilege of the general confractor o combint
distribute the various rechnical sections in any mannet
wishes, or 1ouse them dad let them as written. The gen:
conditions of the contract should be supplemented with
following admonition:

The following technical secipns ure genemliy divided in|
umits of work: for the purpose ol ready refercnce. The divisin
of the work amung his subconirictors 15 the Contricio
responsibility and thie architeer aesumes o respansibility *
aet as arbter W establish subcontrmer Umits between 2t
seetions of the work,

It should be apparent by now that the scope, coi:
and nature of the technical section must be flexible. Sec!
within the same project oen be long and invohed, yett
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may be short and still represent a large percentage of the
work. Conversely, their length and content can vary from
praject to project, and fixed rules for size and content cannot
be established. The specifier must thus assess each project
on the mernts of s own peculiaritics and requirements
before establishing the scope and content of the individual
technical sections. ;

MASTERFORMAT

In order to armive at mare uniform practices nationwide, the
CSI and CSC (Construction Specifications Canada) have
published a list of preferred section titles to be used under
the respective division headings of the Masrerformar. These
section titles have been established on the basis of hroad
section titles and restrictive section titles, followimng the concept
that a technical section can be written to be all-ineusive or
restricted in scope, depending on the particular project. This
arrangement provides the fexibility needed by the specifier
to retain the prerogative of organizing his specifications,
while at the same time establishing a uniform system of
prefermed section titles throughout the profession,

RELATIONSHIP OF A SECTION TO THE PROJECT
MANUAL

While each fechnical section or unit of wark for a specific
project 18 written so that it fotins an entity of its own, it s
relsted to the rest of the work described elsewhere in the
specifications and to the drawings. the general conditions,

_I,-J i

RELATIONSHIP ©F A SECTICN TQ THE PROUECT MANUAL

and the agreement. These other documents spell out conditions
and requirements pertaining to the technical section that are
incumbent on the subcontractor who performs the work
specified within a technical section. To assure that a sub-
contractor is aware of these other conditions and obligations,
it is good practice to have an opening statement at the
beginning of each technical saction o alert the subcontractor
ta them. A statement that is all-inclusive even though the
types of documents may vary is as follows: "Provide work
under this section as shown or specified and in accordance
with the requirements of the Contract Documents.”

A cogent reason for making this statement stems from
the fact that general contractors often fumish prospective
subcontractors only with a copy of the technical section and
neglect ta give them copies of the General Conditions, Sup-
plementary General Conditions, Division 1 General Re-
quirzments, or other pertinent documents. Adding the above
statement makes the subcontractor aware of his additional
obligations contdined in these other documents. Since the
term “Contract Documents™ is defined in the AIA General
Conditions and in most other zeneral conditions as including
certain documents (see the definition in Chapter 1), it becomes
a catchall phrase that includes most documents used for
canstruction.

Certain court cases have held that a subcontractor was
not bound by the general conditions becagse it was proved
that the general contractor had not fumished the subcontractor
with a copy nor specifically alerted him o its existence and
ite effect on his work. Using the opening statement ahove
may preclude litigation between the contractor and subcon-
tractor or liens filed apainst the awner,

1&
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Arrangement of the Technical Section

NEED FOR A SECTION FORMAT

The amangement of the subject matter in an orderly, com-
prehensive format within a technical section is important
for several reasons. The specifier when following a definitive
procedure is less likely to overlook any item. Similarly, the
cantractor, estimator, materizls manufacturer, and inspector
will then find the information much more easidy in the in-
dividual section.

A technical section in a book of specifications can be
considered as analogous 1o 2 chapter in a'book; the chapter,
in tim. consists of paragraphs. The marerial that comprises
the section consists essentizlly of paragraphs and subpara-
grachs. Other names to describe the breakdown of the material
wikinthe technical section, such as articles, clauses, beadings,
carzzones, or units, can lead to confusion.

The technical section contains two categories of paragraphs,
nariely, the techmical and nontechnical, as follows!

Technical Nontechnical
Materials Scope of work
Fabrication Delivery of materials
Workmanship  Samples and shop drawings
Installation Permits
Tests Guarantees
Schedules Cleaning
Preparation Job conditions

-:JT:;F e years befare the advent of & nationally promulgated
‘""hfﬂlmﬂi. the technical section was written fo include
‘h:i?lﬂthmcnl and nontechnical paragraphs in the order in
T *-h.‘r:hcy occurred chronologically, that is, 'I'EI 1 sequence
exh pary the Wnlrifcmr wauld urfjinu.rily do his work, and
Wien ‘hfml?h heading would be simple and self-explanatory.
Specifier followed this course, he was less likely

£y *-E* TN
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to omit something, and his reliance on a checklist at his
side dimimished accordingly.

STANDARDIZED SECTION FORMAT

In 1969 CSI developed and prommulgated the CS1 Section
Format. This has since been refined and updaied several
umes and is now joimtly produced by CSI and CSC. This
nationally approved format provides guidelimes for the ar-
rangement of information within a technical section of the
specifications, and it offéers a concise dnd orderly method
for specifiers to follow (see Exhibit 5-1).

Prior to the publication of this document, specifiers ar-
ranged the information within their technical sections in
accordance with their own formulas, and in many instances
without any specific method. In many cases, the lack or
organization resulted in duplication and omission of infor-
mation.

The stapdard Section Format ys another imponant siep
toward providing a more unified approach. It permits easier
access to information by manufacturers. conttacioss, and
inspectors, [t provides a checklist for the specifier so that
omission of information is minimized. It provides stanm-
dardization of input that permits its use in connection with
computerized specifications and information retrieval.

The Section Formut provides for the arrangement and
presentation of information under three separate parts as
follows:

Part |, General, is concemed with the pround rules under
which the work is 1o be performed, and it also estahlishes
the scope of work 1o be performed within the section,

Part 2, Products, 15 inlended fordescriptions of materials,
equipment, and fixtures, and for the manufaciuring process
osed in the development and production of produets. The
latter requirement includes mixing and fabrcation which

17
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PART 1 GEMERAL

SUMARY
Sachion Includes;
Products Furnished but Mot Instalied under This Sechan
Product Installed but Nt Furnished wndet This Sechion
Relaed Secions '
Allowances
Unét Prices
Allemotes/Alfematives
REFERENCES
DEFINMONS
SYSTEM DESCRIFTION
Design Requiremants
Pedomonce Requirements
SUEMITTALS
Product Data
Shop Drowings
Samplas
Buality Confrol Submifios
Cesign Dofo
Jast Report
Cerhificotgs
Manufochurers inshuctions
Manufachsers Feld Reparts
Conmoc) Closgout Subrmittaly
Project Record Documants
Cperngtion ond Mainfencnoe
Data Waornanty
SUALITY ABSIRANCE
SQualficohons
Fegulonony Requirements
Carfificotons
Fiald Somples
Mock-Lips
Preinstciiotion Conference
DELIVERY, STORAGE, AND HANDUNG
Packing ana Shipping
Acceptance of Site
Storoge and Protection
PROJECTSITE COMDMONS
Erwironmental Requlremeanis
Existing Conations
Fialg Meoturements
SEQUENCING AND SCHEDULING

WARRANTY
Speciod Wamanty
MAINTENANCE
Maintenonce Service
Exira Motericl

PART 2 PRODUCTS

MANUFACTURERS
MATERIALS
MANUFACTURED UNITS
ESUIPRENT
COMPONENTS
ACCESSORIES
MWHXES
FABRICATION
Shop Assambly
ShopifactonyFnizhing
Tolerances
SOURCE QUALTY CONTROL
Tests
Inspscfian
Verficotion of Fadormanca

PART 3 EXECUTION

EXAMINATION
Verificaoton of Conainons
PREPARATION
Proftection
Surtace Prapcrghon
ERECTION
INSTALLATION
APPLICATION
Speoia) Techngues
Inteifaos with Ofher Prioclucts
Telaronces
FELD @UALITY CONTROL
Tests
frzpecton
Monufochue- s ek Senvice
ADJUSTING
CLEANING
DEMONSTRATION
PROTECTION
SCHEDULES

EXHIBIT 5-1. C5l secilon lormal cutline, Reproduced by peimission ol fhe copyright owner, The
Constructon Specificalians Inslitute, Alexandria, VA,

are inherent in the manufacturing process, whether performed
on or off the site. An example of mixing that produces a
product off-site is bituminous mixtures for road work, An
examiple of mixing that produces a product on-site Is rerrazzo.
In either case, the development of a product involving mixing
i5 described under Part 2. An example of fabrication is
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hollow metil doors. The component materials comprisic
the door and fabrication process are both specified um
Part 2 in the deseription of the development of the baai
product.

Part 3, Execution, iz used 1o describe io detail the we &
manship, erection, installation, and application procedul |
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Under eéach part the Section Format provides for several
standard paragraph headings following a more or less regular
sequence or order. Obviously, each paragraph heading may
not be pertinent for every technical section, and will not he
used where not applicable. In additon, where paragraph
heading titles would be forced, they should be retitled o
be consonant with the work intended under a specific heading.
For example, under Part 3, Execution, there is a paragraph
entitled “Instaliation/ Application/Erection.” Under a section
for “Earthwork,” this title could be changed to “Excavation.”

The paragraph headings also can take into account certain
requirements normally used in civil engineering or heavy
construction specifications and in mechanical and electrical
specifications. For civil epgineers and in heavy construction
invalved 1n contracts based on unil prices, a paragraph entitled
“heasurernent and Payment” can be added to Part | which
will allow for descrption of these units. For mechanical and
electrical engineers there are paragraphs entitied “Systemn
Description” that permit the engineer to fully desenbe an
involved system prior to specifying its accomplishment.
Specifications for balancing the heating and ventilating sysiem
or other mechanical and electrical items can ke described
under “Adjusting.”

DETAILED DESCRIPTION OF FORMAT

The major paragraph headings lend themselves in thm ta
subordinate subparagraphs, which may include the following
rrddirements;

PART 1 —GENERAL
i.l SUMMARY

A. See Chaprer § for o discussion of the pitfalls of a
“Work Ineluded™ or "Scope of Work™ paragraph.
B. Related Sections: Describe those items that are
normally part of this section which the specifier
has for one reason or another specified elsewhere,
Do ot list items that ore not normally the work
of this section (see Chapter B).
C.  Allowances: Avoid duplication with Section 01020,
or with Parts 2 and 3 of this section.
D. Unir Prices: Avoid duplication with Bid Form.
E.  Measurement and Payment: Useful paragraph for
civil engineening projects.
Altemares: Deseriptions of alternates, which often
nvolve more than one section, are specified under
Division 1, General Requirements (see Chapter 12).
Detailed specifying here can be redundant and dan-
&erous. Make only the following statement here:
“Altemnates affecting the work of this Section are
Specified in Section 01030, Altemates.”

s i
o

DETAILED DESCRIFTION OF FORMAT

1.2 REFERENCES

A. Titles of standards referred to in Parts 2 and 3.
An unnecessary heading since it promotes dupli-
cation,

1.3 DEFINITIONS

A.  Rather than defining terms, include a reference
source in Section 01090 such as the Diedonary af
Archirecture and Construction, Cyrl M. Hamis,
MeGraw-Hill, 1975,

1.4 SYSTEM DESCRIPTION

A. Deseription of System: Describe systems such as
heating system, elevator system, integrated ceiling
sysiem,state performance requirements.

1.5 SUBMITTALS

A. Enumerate the various types of data to be submimed
ferr the architect's review. Assemble the information
under varfous subparagraph headings, such assam-
ples, shop drawings, product data, cerificates,
warranties, bonds. and so on.

1.6 QUALITY ASSURANCE

A.  Standards: Specify standards, procedures, eriteria.
and limitations which establish an overall level of
quality.

B. Qualifications: Establish standards and critena for
determining the qualifications of iradesmen, sup-
pliers, subcontractors, and products.

C. Regulatory Requirements: Cite specific regulatons
and codes, which apply to contractor's detailed
design of tnisses, connections, precast jlems. eic,

0. Mock-up; & mock-up i defined in Websrer's Dic-
tignary as a “full-sized structural model tuilt
accurately ta scale chiefly for study, testing, of
display.” Include sumple panels, curtain wall as-
semblies, precast cancrere panels, integrated ceiling
systems, and so on.

E. Pre-Installation Meeting: Specify when, who is to
come, agenda,

1.7 DELIVERY, STORAGE, AND HANDLING

A. General provisions governing the wansportation,
handling, storage, and protection of material and
equipment are included in Division 1, Genzral
Requirements (see Chapter 12). Establish various
subparagraphs here that will deal with the specific
requirements for handling, storage, and delivery
of materials, equipment, fixtures, and components
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that by their nature will require mare detailed tech-
nical refinements and conditions.

1.8 PROJECT/SITE CONDITIONS

Specification subparagraphs dealing with the phys-
ical and environmental conditions under which the
work is 1o be performed should be specified here,
These include existing conditions, weather, tem-
perature, humidity, and so on.

1.9 SEQUENCING AND SCHEDULING
A Be careful not to intrude on contractor’s respon-

sibility stated in AIA Docurnent A201, Amicle
13.L

1.10 SPECIAL WARRANTY

Use this paragraph to set forth the requirements
for correcting defects that extend beyond the |
year comrection-of-work period in (he general
conditions. In addition, establish a special wamanty
form {see Exhibit 5-2) to ensure proper lerminology
and conditions rather than permitung the contractor
to submit innocuous and self-serving warranties.

1.1l MAINTENANCE
A, Separale mainienance requirements which are part

of the general construction and built inla the con-

tract sum from mainenance contracts to be ex-
ecuted separately.

B. Extra Materals: Specify hard-to-obtain sites and
colors of materals for attic storage.

PART 2—PRODLICTS
2.1 MANUFACTURERS

A. This is a superfluous addition to the specifications,
invites duplication, and may be unnecessary in-
asmuch as the information can best be provided
in subsequent paragraphs.

1.2 MATERIALS/EQUIPMENT

A. Segreegale lhese elements into a number of sub-
paragraphs dealing with materials, equipment,
vompenents, accessories, and so on,

B. Specify by means of performance, descnptive,
reference standards, proprietary methods, any of
all.

2.3 MIXES

A. Whether prepared on-site or off-site, specify the
proportioas of the materials listed above required
to produce concrete, plaster, tetrazizo. macadam,
and so on.

2.4 FABRICATION

A. The component matenals ure specified in parugraph
2,2 above. The fabrication and manufacturing pro-

SECTION Q7150 DAMPPROCFING SPECIAL WARRANTY

vess is specified herein. For example. shzet metal,
sound deadening, zinc coatings. and paint primets
for mzral doors would be specified in parsgraph
2.2. The fabrication and assembly of the componenis
to form a memal door would be specified here.

PART 3—EXECUTION

OWNER:

PROJECT:

ARCHITECT:

REFEREMCE: Specificafion Saution 07450,
Dompgroaiing

TIME:! Penod of Warrcntye 3 Yeors

WARRANTY: Sraeting Date:
In occoraonoe win Amicie
of tha GENERAL CONDITIONS, the
uraersigned hemeby warront the
darmoprooiing ogoing igaks fesudt-
ing ram cefects ol molanols of
wWorkmorehie: and Tuiher thé un-
denigned ogras. upon notficslion
of such eaks withan the wamanly
periog, 1o ok the necessany re-
poiss ond fepiocements of the con-
verrence of the Owner,

CONTRACTOR: Date

by

(sigried] {printed)

SBCONTRACTOR,: i o | TR

By

(signed) [printad)

EXHIBIT 5-2, Sampls warranty larm.
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3.1 EXAMINATION

&, Examnation requites subparagriphs that formulate
the criteria by which the subcontractor daermines
that the subsirates to receive his work are sound.
proper, and free of defeets. These subparggruphs
include condition of surfaces and inspectipn of
siruecure,

3.2 PREPARATION

A. Preparation includes such subparigraph headinps
as field measurements, priming. and so on. For
waterproofing or dampproofing it would include
patching or grindipg of surfaces to obtain a sut-
isfactory base lo receive these reatments.
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313 ERECTION/ANSTALLATION/APPLICATION

A. This paragraph would include various subparagraphs
detailing the requirements for installation details,
construction and erection methods, and quality of
workmanship.

3.4 FIELD QUALITY CONTROL

A. Tests and inspection procedures to détermine the
adequacy of the work completed and installed are
specified herein. This would include 1ests for soil
compaction, pile loading, concrete cylinder tests,
ercction tolerance inspections, and so an.

3.5 ADJUSTING/CLEANING

A. Subparagraphs dealing with paiching, adjustment,
and cleaning would be used here to describe these
requirements.

B. Pawching would include the correction of honeycomb
in concrete, defects in plaster or terruzzo, and so
on.

C. Adjusiment would include puting builders hardware
into ppernting condition, balancing of a mechanical
ventilation system, and so on.

D. Cleaning up in general terms is specified in Division
1, General Reguirements {see Chapter 12). Cleaning

USNG THE SECTION FORMAT 1

of specific surfaces such as masonry, lemrizzo, glass,
and so on, is specified in this subparagraph.

USING THE SECTION FORMAT

It is important to note that the paragraphs above and sub-

_ paragraph headings are appropriate when the work of technical

sections can be adequately and appropriately specified there-
under. Do not use these headings when they do not apply.
Introduce new headings when applicable. Deviations are
proper when awkwardness would result from too close an
adherence to this rule,

Another festure that is recommended for the section format
is an organized system for the intemal numbering of the
partgraphs and subparagraphs. Since computers can handle
most formats, the specifier can elect any alphanumeric system
he chooses. The CSI pargraph format is as follows:

1.1 ARTICLE TITLE

A. Paragraph Heading
1. Subparagraph
a. Subparagraph
1) Subparagraph




CHAPTER 6

Types of Specifications

In general there are two basic approaches to writing spec-
ifications: the method system and the resufts sysrem. When
the method system is employed,the specifier describes in
detail the materials, workmanship, installation, and erection
procedures to be used by the contractor in the conduct of
his work operations in order to achieve the results expected.
When the specifier instead elects to specify resilts, he places
on the contractor the responsibility for securing the desired
results by whatever methods the contractor chooses to use,

The method system can best be deseribed asa descriptive
specification; the results system 15 best descnbed as a per-
formance specification. Anappropriate analogy can be made
by comparing these approaches with building code standards.
The specifications code sets forth specific matenals and
metody that are permitted under the law in the construction
ot 4 bunlding. Under the performance code, materials and
methonls are left to the architect and engineer, provided that
periormance criteria for fire protection, structural adequacy.
and samitation are met. As a matier of fact, both the descnptive
Specification and the performance specification can be used
together in the same project specification, ench in its proper
Place, in order to achieve the prime objective,

PERFORMANCE SPECIFICATIONS

:ﬂhl_lhz advent of systams building, the performance spec-
;:'“:'"““ was used to a very limited extent. Buildings were
= hed using unit materils that could be defined and
"evified by means of descriptive. proprietary, or refererice
::::lﬁcﬂimm. :i‘t:rfm-,a:nu:: specifications were Uged prim:-rﬂr}f
» it Spectfier required the contructor to match or obtain
s mmmnsmm‘ with an existing situation. Specifying in
NET constituted a performance specification.
with I':l- %Pll-’-_s of performance specifications areé involved
Avely simple requirements. Since end results are

paramount, 8 performance specification can be defined as
specifying an end result by formulating the eriteria for its
accomplishment, The ¢riterta for matenials are established
on the basis of physical properties of the end product. The
criteria for equipment of a mechanical nature are established
by operating chamctenistics. As an examgle, in a petformance
specification for a paint material, the end result is obtained
by specifving or formulating the following critera.

1. The pamted surface shall withsrand 10 washings with
a mild detergent.

The painted surface shall show no sign of alligatoring
Or Crazing.

3. The painted surface shall be resistant to abrasion when
using the Taber abrasivé method.

4. The pamted surface shall have an eggshell finish,

]

Another example of a performance specification 15 one
for a complete installation of a hearing system, The specs
ification spells out the following performance requiremants:

. The heanng plant shall be capable of providing an

interior temperatre of 70°F when the outside tem-

perature is 0°F.

The heating system shail use No. 6 oil and shall be

a hot-water system.

3. The heating elements shall be fin-lype baseboard ru-
diation.

4, Controls Such as thermostats, aquastots, and other
safety devices shall be provided to regulare heat and
prevent explosion,

I

Since the advent of systenis building using maojor assem-
blies and subassemblies, there developed a need for more
sophisticated procedures to specify end results. Performance
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specifications encompassing these parameters are more fully
explained in Chapter 7.

DESCRIPTIVE SPECIFICATIONS

A descriptive specification can be defined as one that deseribes
in dewil the materials to be used and the workmanship
required 10 fabricate, ercct, and install the materials. Described
in cookbook fashion are the materials, workmanship, in-
stallation, and erection procedures to be employed by the
contractor. This approach is based on the wealth of information
and experience that has been gainad by the specifier from
use of known materals and methods.

The specifier is aware that if he specifies known bricks
and mortar and proper workmanship technigues which have
previously been used and put together in a specific fashion,
the: contractor can erect 3 quality masonry wall. As an example,
a deseriptive specification for a masonry wall would describe
the materials to be usad: the bnck and mortar ingredients,
composition of the mortar, tests of individual components.
weather conditions during erection, workmanship involved
in laying up the brick, type of brick bond, jointing, and,
finally, the cleaning procedures. This allows all those con-
cemed with specifications an opporunity 1o check each of
the items specified. The supplier furnishes the brick and
mortar as speeified: the laboratory ests the companents in
sccordance with specified test requirgments; and the inspector
checks the workmanship requirements so carefully specified.
Ii the specifications have been accurately prepered, the ma-
sanry wall is erected accordingly, and the resuit the architect
envistoned is achieved through his mintie description.

REFERENCE SPECIFICATIONS

The reference specification is one that refers 1o a standard
estoblished for either a material. a est method, or an in-
stallation procedire, These stndards similarly are predicared
on.either descripiive or performance critena,

Before the advent of materials standards such as Amencan
Society for Tesong and Materials (ASTM) specifications,
American National Standards Institute { ANSI) standards., or
feleral specifications, marerials were minmaly described in
the specifications 5o that the contravtor was completely aware
of what the specifier wanted, In many instances, these de-
seniptive specifications for materials have been supplanted
by the aforementioned standards. For example, in liex of
deseribing portland cement in detail, as to quality, Aneness
module, and other chargetenistics, the specifier now simply
states that portland cement miist ““meet the requirements of
ASTM C-150, Type—." This method of specilying has
resulted in a type of specilication that can best be describod
as a reference specification. By making reference 10 a standand,

the standard becomes a part of the specification in the same
way as descriptive or performance specification language is
used.

The term “reference specifications” also can be applied
to workmanship standards. Vanous trade associations, such
a5 the Tile Council of America, the Gypsum Assoctation,
the Painting and Decorating Contractors of America, and
others, have prepared standard workmanship specifica-
tions—Ifor ceramic tile; furring, lathing, and plostenng;
painting; and so on—that can be incorporated by reference
in project specifications. By so doing, the detailed descriptive
workmanship clauses for these sections no longer need o
be copied, but can simply be intorporated into the project
specifications by means of the reference method.

I is essential that the architect and specifier be thoroughly
familiar with the standards incorporated in the specifications.
Some siandards cover several types and grades, and unless
the type or grade is specifically stated, the cholce then becomes
the contractor’s option and not the architect’s. In addition,
a particular type or grade may be more suited for a particular
project so that it should be selected and specified by the
architect in preference to another type or grade, Sometimes
the types or grades apply i & specific climate or gecgraphical
ared, and they are used automatically unless ancther quality
is specified.

Most standard specifications have bheen developed by
commitiess representing matenals manpfachuners, govemmnt
authonties, testing agencies, eonsumers. anid those having
a general interest (n the particular standacd. 1o many cases,
these standards are compromises: in some cases, only min-
imum property standards are estanlished. In some instances,
it may be pecessary to augment or sireagthen certain provisions
of these standards. This can be done quite readily by modifying
the standard. However, one muost be certnin when modifying
a standard thar the material can be manufoetured or Tumished
under these modified standards.

All reference specifications used by an architect should
be on file in the architect’s office. These standards are needed
to make certain that the material or the insiallation procedurg
the architect specifies by means of these standards are sal-
isfactory 1o the architect and are pertinent to the projecl.
The architect needs them 1o check marerials and test procediines
submitied for approval. If the architect elects 1o use 3 reference
specification for warkmanship or for a construction procedure
taking place at the site, it will also be necessary for the
resident project representative to have a copy of that refarepct
specification since the detiled requircments. are specifies
in the standard rather than in the basic specification. Fo
example, the archilect may refer (o an American Concretit
Insutute Standard for cold weather concreting, which desenibe-
procedures for placing conerete in freezing temperatures, o7
lo an ASTM specification for masonry morzr, which deseribe -
vanous matenals and miKing proporions of mortar; or
an ANSI specification for setting ceramic tile, which describe
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installation procedures. A simple procedure to ensure: that
the inspector at the site has the specification reference is to
include in the base specifications a provision requiting the
coniractor o furmsh these standurds at the same time he
makes all his other submitials for review,

PROPRIETARY SPECIFICATIONS

A proprietary specification is one in which the specifier
states outright the actual make, model, catalpg number, and
so on, of a product or the nstallation instructions of a
manufacturer, Where certain options are available, the spec-
ifier should include those pertinent to the project

REFERENCE STANDARDS

Benefits of Standards

Inasmuch as the subject of reference Specifications has been
discussed above, it is relevant to discuss in more detail here
reference standards and the organizations that produce them,

Architects and specifiers constantly make use of reference
standards in specifications, but many professionals are com-
pletely unfamiliar with the processes by which these standards
are developed and promulgated. Furthermors, many are not
avare of the conuibulivn they can maks in participating in
the development and improvement of these standards,

Stindards provide several important benefits. They reduce
the pumber of types, sizes, and qualities of materals, They
sandardize methods of testing, and several provide standards
on the quality of workmanship.

Une major benefit is the reducnon in size of construction
Specifications. By incorporating a reference standard i a
specification, the volume of words required to specify a
matenal and the method of resting it is reduced a hundredfaold.
This assures the specifier some degree of quality since the
reference standard reflects the combined knowledge and
€xperience of the people engaged in its development.

Nevertheless, it is imperative that if the quality of reference
“andirds s to be improved, there must be greater pamicipation
By users. This means affiliation of individuals and companies
3 members of associations producing standards. Practicing
rchitects, engineers, and specifiers are particularly en-
i‘:"':tgcd 10 participate, since thewr interests are more objecuve
~*°ess colored than individuals representing manufacturers
A mduﬂl‘}l‘,
hu]?::;m“?- most committees producing standards are 2
g working group representing all the interests con-
P"'ﬂﬂ'ﬁ?'“h the pHﬂH:I.tlarsmndnfd: Typically, they are com-
e l?nnufacm:s of the basic ingredients of the matenal,
Fing I“ AClurers of the end product, supplicrs, independent

EENCies, consumer groups, contraciors’ associstions,

REFERENCE STANDARDS

representatives of public authorities, and others who have
special interests in a particular standard.

ASTM Slandards

The product and test standards most widely used in both
the private and public sectors of construction are ASTM
standards, The American Society for Testing and Materials
is an intemational, private, technical, scientific, and edy-
cational society devoted, in its words, to “the promotion of
knowledge of the materinls of engineering and the stan-
dardization of specifications and the methods of testing.”

Since 1898, this organization has eonducted research into
the properties of materials and has developed numerous
standards concerned with the specifications for materials,
methods of testing, and definitions. An index to ASTM
standards and information on membership may be obtained
from the. society headquarters at 1916 Race Sireet, Fhila-
delphia, PA 19103.

Federal Specification Standards

Among federal agencies the reference standards that were
mandarory until recemtly were Federal Specifications. ASTM
committees ar= taking over the task of setting standards for
producrs formerly in the FS series, Rematning federal spec-
ihications are in the custody of the General Services Admin-
istration. Copies of the Federnl Specification Index may be
obtained from the Superintendent of Documents, U.S. Gov-
emment Ponting Office, Washingion, DC 20402,

ANSI Slondards

Another widely used reference standard is the ANSI standard.,
promuligated by the American National Standards Insurre,
In addjtion to developing standards oa materials and testng
procedures, many standards vsed in construction include
workmanship and installation procedures. This standards
body works clesely with other technical societies engaged
in developing standards. and many ANSI sgandards bear
comesponding ASTM. AASHTO, NFPA, and C5 standards
numbers. An index of standards may be obtained from the
association 2t [430 Broadway. New York, NY 10018,

AC| Standards

The American Concrete Institute (ACI) is a nonparmisan
organization that gathers and disseminates information about
the properties and applications of concrete and promulgates
recommended practices referred to as ACI standards, A
catnlog of publications of this institue is available from
P.O. Box 19150, Detroir, MI 48219,
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NFPA Standards

The National Fire Protection Association (NFPA) develops
fire protection standards that are widely used as a basis for
Jaws and ordinances. The more widely known standards
used In construction are the National Electrical Code (NEC)
and the Life Safety Code (LSC). Information on membérship,
technical committees, and NFPA standards may be obtained
from the association at Batterymarch Park, Quincy, MA
02269.

AASHTO Standards

The American Association of State Highway and Trans-
poruation Officials (AASHTO) publishes standards on highway
materizls in two parts, one dealing with specifications for
matenals and the second with methods of testing. These

25

AASHTO standards may be awea=r == == xmnizstion
at 444 N. Capitol Street, Was—e=n 7 V1.

standards of the Naotiena! bsiitoe 7 Sendards
and Technology

Commercial Standards (C¥) =2 Sorife 3moce Rec-
ommendations (SPR) are volze=— smur= ssaed by the
Instituie and developed coopeer = nassy groups.
CS establish quality regmr=—ez= Ir zuocs and SPR
establish size and classes Tor st ==

The Ineritute had consohSat=" fime w1 Wes of sandands
and provided a new mame. Poas—Sonrs— 2. desTibe
these new standands being dee—mer Ti= g 37 sandards
may be obiaiped from the Soe—emner ¥ Docaments,
L.5, Govemment Pﬂl’lﬂ.ﬂ= el -um' O 02,




