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A SYSTEMS APPROACH TO
MILITARY CONSTRUCTION

1 INTRODUCTION

Background

The objective of a systems approach in construction is to expedite the
facility delivery process. This is done through process efficiency, and inno-
vation and economy in building technology.

Process efficiency can be achieved through various contracting stra-
tegies, including variations of design/build and turnkey strategies. Innova-
tion and economy in building technology can be achieved through industrializa-
tion. Production economy can be achieved through volume production, con-
trolled conditions, assembly line techniques, task specialization, and stan-
dardization or production techniques. Construction expediency is enhanced by
prefabrication, part integration, and field labor reduction.

In a traditional design and construction process, the Ai tect Engineer
(AE) develops a design program based on the client's needs, t *i designs and
details a solution to those requirements. Contractors bid c( titively and
the cohtractor placing the lowest bid on the AE's prescribed ion is
awarded the contract. In a systems approach, the AE expresse .,e client's
requirements via functional criteria and solicits proposals in response to a
Request for Technical Proposal (RFTP). Contractors develop their own solu-
tions to the specified design and construction requirements, and the client
and AE select the most favorable proposal for award and construction, be it
conventional, industrialized, or any variation thereof.

One common application of a systems approach in "mainstream" construction
markets is to use it to solicit the widest variety of satisfactory solutions,
including innovative technology. A systems approach can address the acquisi-
tion of available technology or second generation building systems and subsys-
tems. (Such products are generally outgrowths of first generation systems and
subsystems which have been marketed for general use.) A systems approach can
solicit many suitable options and maximize competition among them. The client
can then identify the most favorable solution at the most advantageous price.
Since such technology is already on the market, this strategy is much less
volume-dependent for amortizing research, development, and production costs.
This situation is comparable to most common Military Construction-Army construction.

A systems approach is an option in the MCA facility delivery process. It
should be applied to those projects which exhibit potential savings through
the use of industrialized building systems or the performance concept.

A systems approach to MCA projects allows the acquisition of available
building systems and subsystems as an option to conventional construction.
Descriptions of these systems and subsystems (and of appropriate building
types) are given in Chapter 2. The procurement method is a two-step formal
advertising of a single fixed-price contract and is described in Chapter 3.
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A general flowchart of the procurement process is given In Figure 1. The
major elements of this process are:

1. The District selects projects appropriate for a systems approach or
receives directive from the Office of the Chief of Engineers (OCE).

2. The District selects an AE and provides design and technical gui-

dance (if the RFTP is to be developed out-of-house).

3. The AE develops performance specifications and construction docu-
ments and assembles an RFTP.

4. The District advertises the RFTP (step one in the two-step procure-
ment process).

5. Proposers develop design and technical solutions In response to the
RFTP and submit them to the District.

6. The District evaluates proposals and identifies those eligible for
bidding.

7. The District issues an Invitation for Bid (IFB) to eligible pro-
posers (step two in the two-step procurement process).

8. Proposers submit bids on their own proposals.

9. The District awards the construction contract to the low bidder.

10. The contractor completes the construction documents.

11. The contractor executes the work.

12. The District closes out the project.

In a systems approach, the District's AE and the contractor have roles
similar to those they would have in a conventional MCA project. The fundamen-
tal differences are:

i. The District delegates greater design and engineering responsibili-
ties to the proposer.

2. The District must be able to judge the sufficiency of the proposer-
generated aspects of a facility's design.

Purpose.

The purpose of this report is to detlne a systems approach to the
acquisition of industrialized building systems for Army facility construction.
This report does not mandate either the use of industrialized building systems
or a systems approach. Rather, it describes how to decide if such strategies
are appropriate, and how to use them to complete the facility delivery pro-
cess. Furthermore, a systems approach does not mandate the use of industrial-
ized building systems. Rather it allows such systems to compete with

10
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conventional construction, affording the Corps more options for construction
economies and efficiencies. The report also gives technical and procedural
guidance in the following areas:

1. Selection of MCA facilities appropriate for a systems approach.

2. Predesign activities for MCA projects using a systems approach.

3. Development of documentation for an RFTP.

4. Development of performance specifications for facility design and
construction.

5. Evaluation of technical proposals for facilities and award of the
construction contract.

6. Construction administration.

Scope

This report applies to all Army projects regardless of funding source,
except for Family Housing (AR 210-50).

Approach

Facilities to which a systems approach is applicable were identified and
project coordination activities for predesign were described. Procedures for
developing the RFTP document were identified, and the development of perfor-
mance specifications was outlined. The most efficient procedures for proposal
evaluation and award were established, and construction administration prac-
tices designed to effect the most efficient completion of a project were sug-
gested.

Mode of Technology Transfer

It is recommended that the information in this report be disseminated as
an Engineering Manual in the 1180-1 series.

*

Users of This Information

This report is directed to U.S. Army Corps of Engineers District person-
nel and to the AE with whom the District may contract for a facility's design.
The following material is directed primarily to District personnel:

15
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1. Selection of facilities for a systems approach.

2. Predesign activities.

3. Proposal evaluation and contract award.

4. Construction administration.

Although the following material is directed primarily to the AE, District
personnel must also be familiar with it so they can monitor the AE's work and
insure that all facility requirements are adequately presented: (1) develop-
ment of the RFTP, and (2) development of performance specifications.

This report can be used by all participants in the facility delivery pro-
cess:

1. At the installation level, the Facilities Engineer (FE) can use the
information in this report to assess the feasibility of systems building tech-
niques for a planned facility. The FE's assessment will be reflected in the
programming documents for the facility and can impact the entire facility
acquisition process. The using agency may also use the information given in
this report to document design requirements and evaluate proposals.

2. Corps Divisions can use the information in this report to select and
aggregate facilities for a systems approach on an inter-District, Division-
wide basis.

3. The District can use this report as guidance to administer the design
and construction of facilities according to the systems approach described.

4. OCE, Engineering Division (DAEN-ECE), can use the information in this
report to select and aggregate facilities tor a systems approach on an MCA-
wide basis. The Programming Division (DAEN-ZCP) can use this information to
program facilities, both geographically and on a fiscal-year basis.

5. The Major Commands (MACOMs) can use the information to establish a
systems approach policy by selecting and aggregating facilities MACOM-wide,
both geographically and on a fiscal-year basis.

16

- - __ __ _ _-____ _ __ _ - -- - --.__- - ---- 1.



2 IDENTIFYING FACILITIES FOR A SYSTEMS APPROACH

Facility Identification Objectives

This report can help District personnel identify the capabilities and
limitations of systems building techniques for MCA facilities programmed for
construction in a given fiscal year, or in subsequent fiscal years.

Corps Objectives

The Corps has two primary objectives in considering a systems approach
for MCA:

1. To identify facilities that could be procured more economically using
systems building techniques.

2. To identify projects that could be combined under one contract to
take advantage of the cost savings inherent in an increased scope of work.
(Such aggregation can also encourage competitive pricing by attracting more
bids on construction contracts.)

Construction Industry Considerations

This report does not require that a particular facility be designed with
industrialized building systems -- only that the District's building acquisi-
tion process not preclude or restrict the use of such products. In considera-
tion of the construction industry, the District should evaluate all technical
and procurement alternatives that can provide satisfactory facilities for the
user.

Programming Documentation

At this early stage in the project, District personnel may have only a
few resources with which to identify facilities suitable fo, building systems
and subsystems. Some user and facility requirements can be identified from
the DD Form 1391 and the Program Development Brochure (PDB). Characteristics
of the facility type can be identified through previously constructed examples
of the facilities with the same or similar building types.

DD Form 1391

The FE and the using agency can indicate on the DD Form 1391 whether a
facility can use systems building techniques. This indication is made under
item 10, "Description of Proposed Construction." Table 1 lists facility types
that are usually suitable for systems building techniques.

17
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Table 1

Facility Types Suitable for Systems Approach

Basic
Facility Type Category

(Comon Designation) Code Space Use Typical Configuration

Administrative"* 610 General office space, semi- One- to five-story reinforced
private and private executive concrete or steel frame
offices; may Include special- construction, flat roof, and
purpose spaces such as draft- modular window areas; ex-

ing rooms and computer In- tensive interior partitioning
stallations. with lighting, and air con-

ditioning in all areas.

Operational building 141 Operational activities and See typical configuration
equipment include space for administrative, training,
usage similar to those maintenance, and storage,
listed under administrative, as appropriate.

training, maintenance, and
storage.

Training 171,730
+  

General academic classrooms One- to three- story steel
for lecture instruction; may frame or reinforced concrete
Include special-purpose class- construction, flat roof;
rooms, laboratory classrooms, relatively uniform interior

or seminar rooms. or partitioning with lighting,
heating, and air conditioning
in all areas.

Cosunity 730,740 Recreational activity; may One- or two-story with at least
760 include flat track, basketball one large clear span area.

court, exercise rooms, and
shower rooms.

4aintenance 211,212 Some or all of the following: One-story structure with
214,215 wood-working shop (including ceiling height under 14
216,217 packing and crating facilities), it; often on steel frame
218,219 electric shop, refrigeration with masonry or steel panel

and air-conditioning shop, walls; overhead doors for

plumbing and heating shop, material vehicle access;
metal work shop, central tool industrial quality electrical
issue shop stores, shop service.
toilets and locker rooms,
administrative offices, drafting

ipace, corridors, and necessary
service space.

Production 220,221 Production shops for aircraft, One story, large high bay
222,224 missiles, ships, vehiles, spacem, often steel frame,

225,226 and ordnance. panel wells, overhead doors,
industrial qalitv electrical

and mechanical services.

Storage (supply) 421,422 General storage; often Bay msie about 40
441A,C provided in 40,000-sq by 25 ft; steel or
442A,C ft increments. concrete frame building

with ceiling height 12 to 19
ft; roof framing often steel
joist or truss.

Housing 720 General housing for military One to four stories with self-
personnel, contained units or dormitory-

type construction.

*Configurstions listed describe conventional construction to illustrate generic characteristics of each
facility type. Buildings procured using the systems approach may have other configurations.

"*Includes dependent schools.
+Requirements for laboratory and research facilities are often similar to requirements for administrative or

training facilities. In such cases, use of a performance specification would be appropriate; however, con-
ventional design should he used to respond to speciAl requirements.

18
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PDB

The PDB contains information which District personnel must consider in
the District's approach to the project design. The design data checklist of
the PDB, part C, "Architectural and Structural," and part D, "Mechanical and
Utility Systems," should be reviewed to determine if there are any unusual
architectural, structural, or mechanical requirements which might preclude the
use of o systems approach to construction.

Table 2 lists items from the design data checklist of the PDB which con-
tain information relevant to the possible use of systems building techniques.
The Project Identification section discusses criteria that should be applied
to this information to identify facilities suitable for a systems approach.

Excmrple Facilities

The most definitive information about a planned facility District person-
nel will have at the programming stage will be documentation for previously
constructed or designed facilities of the same or comparable building types.
Such documentation will give an example of the configuration characteristics
of the new facility. An example would be the District considering site-
adapting a design constructed elsewhere at an earlier date.

It is estential that any definitive material be evaluated as an example
of configuration and not as a prescribed design. Consideration should be
given to such characteristics as layout and configuration of the building
plan; arrangement and spatial characteristics; required clear spans and clear
areas; required ceiling heights and number of stories; regularity of dimen-
sions and possible dimensional modularity; door, access, and fenestration
requirements; equipment requirements and accommodation of equipment; regular-
ity of mechanical system layouts and accommodation of mechanical systems; and
aesthetic characteristics such as proportions, feature arrangement, and use of
exterior materials. The Project Identification section discusses criteria
that should be applied to the items listed above.

Building Systems Information

To determine if a facility is suitable for a systems approach, District
personnel must be familiar with available systems building products and their
applications.

Description of Systems Building Products

A facility may be constructed using a complete building system, by com-
bining manufactured subsystems into a complete building, or by combining
selected manufactured subsystems with conventional construction. The extent
of systems use, if any, depends on the availability of the appropriate systems
building products at a specific location, as well as the overall advantages to
the facility's construction. In a Two-Step procurement, the proposer deter-
mines his/her most advantageous use of systems.

Many complete, proprietary building systems are available throughout the
United States. These systems use such relatively conventional construction

19



Table 2

PDB Design Data Checklist Items Relevant to the Use of Systems
Building Techniques

PDB Design Data Checklist, Part C, "Architectural and Structural"

Item

I. Material availability
2. Architectural style
4. Walls

(a) Exterior
(b) Interior walls and partitions

5. Ceilings
11. Sound attenuation
12. Stairs, elevators, and chutes
15. Unusual foundation requirements

16. Span or height requirements
17. Special bay sizes
19. Roof loads
20. Structural specialties
21. Seismic zone load design criteria
24. Special design projects requirements

Other

PDB Design Data Checklist, Part D, "Mechanical and Utility Systems"

Item

3. Maintenance considerations
5. Plumbing systems
6. Heating systems
7. Ventilation/air-conditioning/refrigeration systems

20
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types as wood, steel, precast concrete frames or panels, and different confi-
gurations of geodesic, stress-skin, tensile, and air-supported structures. A
variety of manufactured building subsystems and components are available in
most areas of the United States. Structural subsystems may consist of steel,
precast concrete, composite concrete and steel, or wood components, frames,
decks, or panels. Nonstructural exterior wall subsystems may include precast
concrete panels, composite steel and cementitious panels, preformed metal
panels, metal sandwich panels, glazed sections, metal frame panels, wood frame
panels, and various fibrous composition panels. Roofing subsystems include
metal roof panels, metal sandwich panels, and membrane roofing. Interior sub-
systems may include integrated ceilings containing lighting and air-
distribution components, access flooring, and movable or demountable parti-
tions (usually prefinished). Plumbing and mechanical subsystems and com-
ponents include prefabricated plumbing trees, walls, and modules, air-
distribution networks, electrical distribution networks, and integrated spe-
cial networks such as fire protection and energy control.

Complete building systems are usually available through licensed or fran-
chised contractors or (occasionally) through a general contractor. In addi-
tion to being responsible for the particular proprietary building system, the
contractor is also responsible for all other nonsystem items; i.e., the con-
tractor delivers the building as a complete package.

Manufactured subsystems are generally available through licensed or fran-
chised contractors or through general contractors or subcontractors. These
subsystems are sometimes marketed through outlets or distributors. As subsys-
tems are usually manufactured and marketed independently, each subsystem must
be coordinated into the complete building design. Manufactured subsystems are
often combined for a substantially systems-oriented design, or used individu-
ally in an otherwise conventionally constructed facility. Coordination is
typically done by the building's designer, a general contractor, or by a con-
struction manager.

It should be noted that the terms "systems" and "subsystems" are often
used Interchangeably in data, product information, and manufacturers' litera-
ture. Most frequently, the term "system" is applied to building elements that
are defined in this report as subsystems. The distinction is made in this
report for the sake of clarity.

Information Sources

Information regarding systems building products and their availability
can be obtained from architectural and construction cataloging services and
from manufacturers' data. Such sources of information include, but are not
limited to, Sweets Architectural Files (McGraw-Hill Information Systems Com-
pany), The Thomas Register (Thomas Publishing Company), Visual Search Micro-
film Files (Information Handling Services), Showcase Microfilm Library Systems
(Showcase Corporation), IDAC Microfilm Library System (National Design Center,
Inc.), SPEC DATA I and II (CSI), MP-7, Sources of Construction Information
(CSI), professional journal readers' services, and construction trade associa-
tions. Most such cataloging services organize their material under the CSI
16-division format; many systems building products may be found under the fol-
lowing categories:

21
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Complete Building Systems and Structural Subsystems. Division 3 -- Con-
crete (precast concrete); Division 5 - Metals (structural metal framing,
framing systems, space frames, geodesic structures); Division 6 - Wood and
Plastics (prefabricated structural wood); Division 13 -- Special Construction
(air-supported structures, pre-engineered structures, prefabricated rooms).

Exterior Envelope Subsystems. Division 3 -- Concrete (precast concrete);
Division 5 - Metals (lightgauge framing); Division 6 -- Wood and Plastics
(prefabricated structural plastics); Division 7 -- Thermal and Moisture Pro-
tection (preformed roofing and siding).

Interior Subsystems. Division 13 -- Special Construction (integrated
ceilings); Division 10 -- Specialties (access flooring, specialty modules,
partitions).

Mechanical Subsystems and Components. Division 15 -- Mechanical (plumb-
ing systems, fire protection, air distribution); Division 16 - Electrical
(service and distribution, lighting, special systems).

Descriptions of integrated systems and subsystems frequently conflict
with materials-oriented categorizations. Therefore, cross referencing
categories is essential in identifying all applicable systems building pro-
ducts.

The geographical availability of systems building products can be deter-
mined by obtaining manufacturers' directories of franchises, licensees, dis-
tributors, or outlets. Trade organization can also provide information on the
availability of products, outlets, or contractors. Such information should
include the market areas in which these sources operate, i.e., locally,
regionally, or nationally from a given location.

Project Identification

To identify facilities suitable for a systems approach, the technical
feasibility of a single given facility for systems building techniques must be
determined. Those facilities, individually or combined, for which a systems
approach should be pursued, can then be selected.

'e2;zn a Feasibfliti

After the facility's programming documentation is examined and the appli-
cations and capabilities of building systems and subsystems are assessed, Dis-
trict personnel must determine the technical feasibility of using systems
building techniques for a given facility according to the following criteria:

General. A positive response to the following items will contribute to
the overall feasibility of using systems building techniques for a facility.

I. Time considerations are such that a reduced construction time is
either beneficial or critical.
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2. The site is not severe in terrain, unusually restrictive In shape or
dimension, or would restrict access by large-scale building components or
equipment.

3. The facility's design program or occupancy requires flexibility in
interior configuration, or predicted changes in function or occupancy during
the life of the facility will require building expansion or rearrangement of
its interior configuration.

4. The facility is in a remote location so that maintaining an onsite
labor force would be difficult; prefabrication would reduce onsite labor and
expedite construction.

Design. Positive responses to the following items will be an initial
indication of design compatibility with most building systems and subsystems.

1. The facility's plan configuration can be basically rectangular or
rectalinear. The plan, or major space-dividing and structural elements of the
plan, is appropriate for a bay or a grid layout. There are no requirements
for severe recesses, protrusions, or irregular shapes in the building's perim-
eter.

2. The plan dimensions can be modular or in increments of 2, 4, 5, 8, or
10 ft.* Required clear spans do not exceed about 80 to 100 ft, except for
warehouse- or athletic-type buildings where spans of more than 120 ft can be
achieved. Clear areas need not exceed about 50 x 80 ft to about 50 x 100 ft,
except for warehouse- or athletic-type buildings.

3. The facility probably will be three stories or less. Various precast
or prestressed concrete building systems, however, can assume mid- or high-
rise configurations for housing and office or administrative building types.

4. The facility does not require an unusually high ceiling if it is a
multistory building. Any high-bay or vertical clearance requirements in
single-story buildings should not exceed about 26 to 30 ft. (Clearances of up
to about 40 ft, however, can be achieved with a pitched roof with some build-
ing systems.)

5. There are no extraordinary design or aesthetic requirements for
building proportion, roof outline, or feature arrangement.

6. The desired aesthetic characteristics can be achieved through use of
conventional exterior building materials.

Technical. At the programming stage, detailed technical requirements may
not yet have been identified for the facility. Positive responses to the gen-
eral technical criteria below, however, are an initial indication of the
technical feasibility of using systems building techniques.

1. There are no extraordinary structural requirements. Live and dead
loads, uniform loads, wind loads, and other structural requirements are

* The metric conversion table on p114 provides SI conversion factors for En-

glish measurements used in this report.
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comparable to local building codes or model building codes used at the given
location. There are also no extraordinary concentrated loads, impact loads,
dynamic loads, or unusual structural requirements such as blast resistance.

2. There are no extraordinary fire or life safety requirements for the
facility. Such requirements are compatible with local building codes or model
building codes used at the given location.

3. Exterior environmental conditions are not severely corrosive,
abrasive, or otherwise likely to require specialized exterior materials.
Also, the interior environment will not require extensive use of specialized
finishes.

4. The facility, as a whole, will not be subject to extraordinary high
abuse or damage conditions. Any particular item so subject can be constructed
as an out-of-systems item with conventional specialty materials.

5. Thermal performance requirements for the facility are comparable to
commonly accepted standards.

6. There are no extraordinary acoustic control requirements for the
facility, either within or among interior spaces, or external to the building.
Any specialized acoustic control spaces can be preengineered or prefabricated,
or built as an out-of-systems item.

Use of Criteria. In addition to these criteria, the technical feasibil-
ity of systems building techniques must rely on the qualitative experience of
Corps personnel with the local construction community. Appendix A gives a
checklist which District personnel can use to assess the technical feasibility
of systems building techniques for a particular facility. Each of the above
listed represents only a component of the condition favorable to the use of
systems building techniques. District personnel must consider these criteria
in combination, determining an overall indication of favorable conditions.
Although no single criterion should be the sole determining factor in techni-
cal feasibility, one strongly favorable condition may outweigh other margi-
nally favorable conditions, since any strongly negative condition may outweigh
other favorable conditions.

Procurement Considerations

An assessment must be made of the feasibility of using a performance-
oriented procurement strategy for a particular facility. Since two-step for-
mal advertising is currently the only performance-oriented procurement method
available for MCA facilities, District personnel must evaluate this strategy.

DAR, section 2-501, indicates that the use of two-step formal advertising
is permitted in situations where the Government does not have enough detailed
specifications to use formal advertising and in procurements requiring techni-
cal proposals. Specifically, DAR 2-502 states that the use of two-step formal
advertising is proper where inadequate or unduly restrictive specifications
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would hinder competition, where criteria for evaluating technical proposals
exist, where several qualified sources are available, where there is enough
time to use the method, and where a fixed-price contract is contemplated.

The first condition of DAR 2-502 concerns the sufficiency of available
specifications. The key point here is that available prescriptive specifica-
tions are usually "...too restrictive to permit full and free competition
without technical evaluation." The need to maximize competition and to take
advantage of new construction techniques by using performance specifications
will satisfy this condition.

The second condition of DAR 2-502 requires that "...definite criteria
exist for evaluating technical proposals ...... The RFTP presents these cri-
teria as technical requirements from which proposals are developed and
evaluated. These criteria are based on the design and construction guidance
provided by the District.

The third condition of DAR 2-502 states that proposals can be expected
from more than one qualified source. Information to support that expectation
is based on either general knowledge of the industry or an industry survey
conducted to determine program interest. The two-step process shall not res-
trict competition to a certain type of construction; rather it should open
competition to all qualified proposers.

The fourth condition of DAR 2-502 requires that there be enough time to
carry out a two-step procedure. More time may be needed for proposers to
develop their plan and for the Government to evaluate the proposals. This
time may, however, be recouped through shortened Government design periods and
shorter construction times.

The fifth condition of DAR 2-502 states that because the two-step method
is a form of formal advertising, its use is limited to firm-fixed-price con-
tracts and to fixed-price contracts having economic price adjustment clauses.

Two-step formal advertising allows the Corps to take advantage of the
latest in building technology, so innovative building systems and subsystems
can compete equally with traditional construction methods. It also allows the
Corps to maintain quality control by drafting requirements explicit enough to
eliminate poor-quality proposals (step one), while using the well-known bid-
ding arrangements of formal advertising in awarding the contract (step two).

A potential disadvantage of two-step formal advertising is that it
requires bidders to submit designs; bidders must be able to prepare both ini-
tial and final construction documentation in addition to insuring they can
supply the appropriate systems or subsystems. This adds to the cost of doing
business for both new proposers and established producers with new products.
Thus, before using performance-oriented procurement, there must be enough eli-
gible bidders to insure competitive pricing. However, for producers who sub-
mit bids based on currently available systems or subsystems, much of the
design and development work will already have been done and the cost amortized
over the market life of the product.
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Fac ity SeZeotion

After the MCA facilities which can be constructed with systems building
techniques are identified, the Corps must select those for which a systems
approach should be pursued. The selected facilities should be those which
will elicit a favorable response from the local construction industry to a
systems-oriented procurement. Facility selection for a systems approach must,
therefore, rely on project-specific input. Such factors as locale, timing,
logistics, the local construction community, and national construction trends
must be evaluated. The selection process is based on a series of qualitative
judgments. The information required to make these judgments must be generated

locally and applied on a program-specific basis.

Selection 'r;:r~ a

The selection criteria given below will enable District personnel to
identify those conditions which indicate a facility can be constructed econom-
ically and efficiently using systems building techniques.

General. Several general considerations indicate certain favorable con-
ditions for the use of systems building techniques. These are:

1. Facilities in locations, such as remote-area sites, where difficulty
in maintaining labor onsite would suggest using extensively prefabricated
building components.

2. Facilities in areas where there is no labor opposition to the exten-

sive use of manufactured building systems and subsystems.

3. Facilities for which time constraints are such that extensive use of
prefabricated components may realize an overall cost savings.

4. Facilities for whi n the conditions of the site or location create
difficulties in building materials delivery, storage, staging, and erection if
conventional methods were used.

5. Facilities in areas where local codes permit the use of systems
building techniques or innovative building technology, and where such tech-
niques are evident in the local construction community.

Location and Availability of Systems Building Products. The economic
advantages of systems building techniques depend largely on local construction
conditions and whether systems techniques are competitive with conventional
construction techniques. Systems construction can become less economical and
efficient if there are procurement difficulties or prohibitive transportation
costs. Corps personnel must determine what system building products, includ-
ing proprietary systems for a complete building as well as manufactured sub-
systems and components, are available in the area where the proposed facility
will be built. They must also decide which facilities are large enough to
encourage competitive participation by the systems building industry. Thus,
the fundamental elements of this criterion are:
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1. For which facilities are systems building products available?

2. For which facilities are systems techniques competitive with conven-
tional construction?

Project Size -- General. The size of the building implies its dollar
value, as well as indicating the number of components or units and physical
area it requires. The size of a project is an important factor in determining
the bidding incentives its contract will offer to the construction community.
Project size also helps determine who is likely to participate in a procure-
ment, from how far they are likely to come, and what efforts they are likely
to expend. Thus, the fundamental elements of this criterion are:

1. Which facilities are large enough to encoerage the competitive parti-
cipation of the systems building industry?

2. How many smaller facilities must be aggregated to create packages
large enough to attract competitive participation?

3. Can large facilities be aggregated to increase the incentive for com-
petitive participation?

Project Size -- Minimum. The following criteria can be used to establish
the minimum project size feasible for a systems approach:

The smaller the size of a project, the less effort the proposer is likely
to expend preparing proposals. Therefore, for proper evaluation, the nature
of smaller-scale project proposals must be such that they require less detail

than larger-scale projects.

Complete preengineered building systems usually can be adapted to smaller
scale projects (about 10,000 total sq ft or less). Since most detailing and
engineering will already have been done and documented for the system, the
major proposal effort will be the project design. (This does not imply that
preengineered building systems are better suited only to small-scale pro-
jects.) Franchise systems builders and design/build contractors will be the
most likely participants in projects of this scale.

Because building subsystems must be coordinated and detailed on a
project-specific basis, small-scale projects will be less likely to attract
these kinds of products. Subsystem franchise installers, design/build
contractors, general contractors, or construction management firms may coordi-
nate the required expertise, efforts, and materials and participate in the
procurement. A minimium project size of about 10,000 to 30,000 sq ft would
likely be needed to attract participation for a project of this type.

Smaller-scale projects will generally not justify any special or nonstan-
dard design, engineering, or detailing. Therefore, projects having less than
about 20,000 sq ft should be planned strictly according to standard design and
engineering parameters for the building systems or subsystems involved since
special or nonstandard requirements will increase costs and discourage parti-
cipation.
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The level of construction activity in the local market will influence the
level of local industry's participation in smaller-scale MCA projects. An
active local construction market may make smaller projects less attractive, or
may only attract participants of marginal sophistication or quality. Con-
versely, a relatively inactive local construction market may stimulate parti-

cipation.

Project Size -- Maximum. A single MCA facility rarely would exceed the
capabilities of many systems contractors. Building systems franchise contrac-
tors commonly participate in projects in excess of 150,000 sq ft for non-
residential type buildings. Housing systems are commonly used in projects of
1000 or more dwelling units, or 400,000 to 500,000 sq ft. However, facilities
should be carefully aggregated to prevent any single package from becoming so
large that it inhibits participation. Considerations for the maximum size of
an aggregated contract include the following:

1. The opportunity to include similar facilities in one aggregated pack-
age.

2. The number of sites included in the package.

3. The distance or the presence of geographical barriers between sites.

4. Whether construction is to occur concurrently or consecutively on
different sites.

5. The bonding capabilities of the contractors.

6. The contractors' resources and capabilities in administering multiple
sites.

7. The established territories of building system franchised contrac-

tors.

8. The production capabilities of systems or subsystems manufacturers.

9. The administrative capabilities of District personnel.

Availability of Participants. Perhaps the most critical factor in the
selection of facilities for a systems approach is whether enough bidders
within the construction community are capable and willing to participate in a
systems-oriented procurement to insure that the cost saving potential of sys-
tems building techniques is fully realized. A systems-oriented procurement
will be let as an RFTP with the award of a single prime construction contract.
Therefore, a bidder or participant must be able to administer a prime con-
tract, design and engineer the facility, acquire systems building products and
construction materials, do all general contracting and subcontracting of all
out-of-house trades, and administer construction. A bidder may employ all
required services in-house or may procure the needed services on a project-
by-project basis. District personnel must identify participants who possess
these capabilities and would be willing to participate in a systems-oriented
MCA procurement. Such information may be identified through local sales
representatives of systems building products. Such contacts could identify
their franchise or licensed contractors, contractors who frequently use their
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products, architects who frequently design with their products, past clients,
and projects where their products have been used at a given location, as well
as provide technical data. Corps personnel must also rely on their knowledge
of the local construction community to predict its likely participation in a
systems-oriented procurement. To verify or supplement this information, the
District may also advertise in Commerce Business Daily. This advertisement
should be directed to firms having or capable of procuring the services listed
above and should request an acknowledgement of interest in a systems-oriented
procurement. Such a response will place the firm under no obligation and is
intended only as an information tool.

Proposal Effort. Participants in a systems-oriented procurement must
develop design proposals in response to an RFTP. With no guarantee of receiv-
Ing a contract, a proposer will invest time, effort, and money in a proposal's
development. This situation represents a risk that the investment may not be
recovered. Thus, the investment in developing a proposal cannot be so great
as to discourage otherwise capable and willing firms from participating. The
time and effort a proposer will likely expend preparing a proposal is commen-
surate with the size of the project. An investment of about 1 percent of a
facility's construction cost will be the maximum a proposer will likely be
willing to commit to a proposal's development. This would be the equivalent
of about 20 to 25 percent of a conventional AE design fee for the project, at
most.

Use of Criteria. Each of the criteria discussed above represents only a
component of the condition favorable to a systems approach to facility design
and construction. District personnel must consider these criteria in combina-
tion, determining an overall indication of favorable conditions. Although no
single criterion should be the sole determining factor in project selection,
one strongly favorable condition may outweigh other marginally favorable con-
ditions, as any strongly negative condition may outweigh other favorable con-
ditions. In addition to the information presented above, the selection of
facilities for a systems-oriented procurement must rest on the qualitative
experience of Corps personnel in the construction community.
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3 PROJECT COORDINATION

Project Coordination Objectives

Project coordination refers to those activities completed before the
design process begins. They include determining design options, selecting the
AE, developing preconcept control data, scheduling, and cost estimating. The
objectives of project coordination for a systems-oriented project do not
differ from those of a conventional MCA project.

Corps Objectives

The Corps principal objective is to make the appropriate early-stage
decisions that allow expedient and effective facility design and construction.
It is particularly important to a performance-based procurement to determine
the degree of control the Corps must exercise to insure design and construc-
tion quality while allowing the contractor the appropriate latitude for inno-
vation and economy.

Construction Industry Considerations

In consideration of potential proposers, the Corps should not attempt to
exercise design control to the extent that proposers' abilities to innovate
are restricted; i.e., constraints which do not genuinely contribute to the
quality of the facility should not be imposed. When developing preconcept
control data, all reasonable options regarding configuration, materials, and
methods should be left open.

Considerations for Systems Building

Project coordination activities for a systems-oriented project should not
differ significantly from those of a conventional MCA project. AE selection,
preconcept control data development, scheduling, and cost estimating should be
done, for the most part, in the usual manner. However, certain decisions are
made at this stage of the project regarding procurement and design options
that are unique to a systems-oriented project.

Procurement Alternatives

Within the context of the MCA environment, a performance-based procure-

ment can be conducted using either a one-step negotiated contract or a two-
step formal advertising method. The use of one-step negotiated contracts is
currently restricted to Family Housing construction and, therefore, will not
be discussed in detail in this report. If, however, it is felt that the use
of this type of contract would be advantageous to the Government, the District
may request a waiver from OCE. Two-step formal advertising, often referred to
as "two-step" or TSFA, is a hybrid procurement method combining the flexibil-
Ity of competitive negotiation with the competitive bidding procedure of for-
mal advertising for a fixed price. Since this method is the only performance-
oriented procurement method currently allowed in military construction, this
report is oriented only toward two-step formal advertising.
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A District may initiate a Two-Step Formal Advertising procurement on its
own authority. Notification should be provided to the Division Engineer and,
in turn, to OCE. This notification should address the following:

1. The feasibility of using building systems or alternative construction
techniques.

2. The five required conditions of DAR 2-502 discussed in Chapter 2,
pp 24,25.

3. Reporting design completion percentages on the MCA status report.

(See discussion of concept development, Chapter 4, p 54.)

4. The possibility of soliciting design and construction proposals
(Step 1) prior to appropriation of construction funds. (See discussion of
Step I advertisement, Chapter 3, p 41.)

As its name implies, the two-step formal advertising method involves two
steps. In the first step, the Corps solicits design proposals by means of an
RFTP. The RFTP contains contract data, a description of the project condi-
tions, site data, and descriptive and performance specifications for the
facility. The Corps advertises the RFTP, and proposers develop detailed
descriptions of what they intend to supply to fulfill the Corps' stated needs.
Each proposer submits his/her proposal to the Corps for evaluation. The Corps
then verifies that the proposal conforms to the RFTP. Proposals that do not
conform to the RFTP are disqualified. Proposals that satisfy all specified
requirements are eligible to continue to the second step.

Step two is essentially the same as described for a formally advertised
procurment in DAR section 2, parts 1, 2, 3, and 4. The Corps issues an IFB to

those proposers whose technical proposals were determined to be acceptable in
step one. Each IFB must bear the following provision as required by DAR 2-
503.2(11) and set forth in DAR 7-200.37:

"This invitation for bids is issued pursuant to two-step formal

advertising in Part 5 of Section II of the Armed Services Pro-
curement Regulation. Bids will be accepted and considered only
from those firms who have submitted acceptable technical propo-
sals pursuant to the first step of such procedures, as initiated
by (identify the request for technical proposals). Any bidder
who has submitted multiple technical proposals in the first step
of this two-step procurement may submit a separate bid coverin,
each technical proposal which has been determined acceptable by
the Government."

After the bids are received and all requirements have been met, the contract
is awarded to the lowest bidder.

Figure 2 compares conventional formal advertising with two-step formal
advertising. In the two-step method, the proposer becomes a major participant
in the design of the facility. Consequently, those areas of the process which
affect the design responsibilities change somewhat. Those that deal with the
contract and price system remain the same.
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PROCEDURES FOR PROCEDURES FOR
FORIMAL ADVERTISING TWO-STEP FORMAL ADVERTISING COMPARISON

STEP
ONE

GOVERNM&ENT DESCRIBES NEED GOVERNMENT NATURE OF SPECIFICATIONS
BY SPECIFYING THE DESCRIBES NEED DIFFERS; PRESCRIPTIVE
EXACT DETAILS OF LARGELY THROUGH SPECS DICTATE ONE
THE ITEM SOUGHT PERFORMANCE SOLUTION; PERFORMANCE

SPECIFICATIONS SPECS ALLOW CONSIDERATION
I OF MANY SOLUTIONS

GOVERiotENT PREPARES GOVERNMENT RFTP CONTAINS LESS
INVITATION FOR BIDS PREPARES BID CONTRACTUAL MATTER
SEEKING BIDDERS PACKAGE AND THAN IFB; CONTRACT
PRICE ADVERTISES THE FORMED AT

RFTP END OF STEP TWO
rt

CONTRACTORS FOR TWO-STEP,
SUBMIT CONTRACTOR MUST

TECHNICAL HAVE DESIGN CAPABILITY
PROPOSALS OR ACQUIRE IT

it

GOVERNMENT THE GOVERNMENT
EVALUATES TEAM CHECKS FOR
PROPOSALS TECHNICAL ACCEPTABILITY
ANNOUNCES BASED ON CRITERIA IN
ACCEPTABLE PERFORMANCE REQUIRE-
SOLUTIONS MENTS

FSTEP

CONTRACTORS PREPARE CONTRACTORS PREPARE ESSENTIALLY SIMILAR
BIDS BASED ON ESTIMATE BIDS BASED ON ESTIMATE EXCEPT FOR ORIGIN
OF COST TO BUILD THE OF COST TO BUILD THE OF DESIGN
GOvL-DESIGNED FACILITY FACILITY WHICH THEY

DESIGNED

BIDS RECEIVED, BIDS RECEIVED, ESSENTIALLY SAKE
CHECKED FOR RESPONSIVE- CHECKED FOR RESPONSIVE-
NESS; CONTRACT AWARDED NESS; CONTRACT AWARDED
TO LOWEST BIDDER TO LOWEST BIDDER

Figure 2. Comparison of conventional formal advertising with
two-step formal advertising.
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This change in focus from Government design to industry design alters
some of the procurement activities. In the two-step method, the Initial step
is to transmit the information about the procurement to the proposers so they
can prepare their detailed proposals. Once this design step is complete, the
IFB is sent out with the contractual material. Both documents, when combined
with the proposer's design, constitute the complete contractual package.

Although the two-step method makes it possible to consider various solu-
tions to Corps needs, it uses cost as the only variable In choosing among the

acceptable proposals. Doing so simplifies evaluation, reduces the chances of
favoritism, and reflects Department of Defense preference in awarding con-
tracts. Reliance on lowest cost can, however, become a problem since lowest
cos' often means lowest quality as well. This problem can be addressed by
stating the minimum requirements in sufficient detail to insure that all
responsive proposals will satisfy Corps needs. Once the evaluation shows that
the desired level of quality is met by the various proposers, step two reverts
to a more familiar bidding procedure that results in awarding the contract to
the lowest responsive bidder, as in formal advertising.

The use of the two-step method is further detailed in DAR 2-501, ER
1180-1-7, and ETL 1110-2-182.

Design Alternatives

The objective of a performance-based procurement is to allow a proposer
the opportunity to implement his/her own methods and innovation:- to optimize
economy and efficiency in a facility's construction. This, however, does not
imply that the Corps must relinquish all design control for the facility. The
design alternatives available to the Corps relate to the appropriate balance
of responsibilities between the Corps and the contractor and the extent to
which performance specifying and the use of systems may benefit facility
design and construction.

At this stage of a project, District Engineering Division personnel must
decide:

1. What elements of the facility (or facilities) might be constructed
using manufactured systems.

2. What degree of latitude, or control, the Corps should exercise over
facility design and systems configuration.

Thus, determining a design strategy depends on:

1. The availability and potential advantage of building systems and sub-

systems for the particular facility or facilities.

2. The need for the Corps to dictate definitive configuration, materi-
als, or processes for the facility or a given subsystem of the facility.

The design alternatives available to the Corps range from a descriptive
design of the facility and virtually all of its elements, to the delegation of
all design and engineering responsibilities to the contractor; from the use of
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only one selected subsystem, to the use of systems for virtually the entire
facility. The design will, in part, be determined by those systems or subsys-
tems the Corps selects for the facility. The level of performance exercised
when specifying these elements will establish the parameters for the materi-
als. configuration, and processes used. Chapter 5 of this report describes
these levels of performance.

These determinations need not be final at this stage and may be modified
and refined even into early design stages. However, some preliminary determi-
nation of how extensive the use of systems will be and of contractor latitude
is necessary for AE selection and development of preconcept control data.

An indefinite number of design alternatives are available to the Corps,
but the one selected must be determined according to the project specific con-
ditions. Figure 3 illustrates this design range and the conditions under
which some design alternatives can be used.

The District's Engineering Division personnel can make a preliminary
determination of an appropriate design strategy through their own familiarity
with the particular project, the information gathered in their project selec-
tion activities (Chapter 2), and a review of some of the considerations for
developing performance specifications explained in Chapter 5 of this report.

Preconcept Control Data

Preconcept control data are developed for a systems-oriented facility in
a manner similar to that used for a conventional MCA project. The important
consideration for a systems- and performance-oriented project is to avoid
indicating any detail- or material-prescriptive descriptions that may unneces-
sarily restrict or preclude the use of systems or subsystems at a later stage

of the project.

District Engineering Division personnel should first review the DD Form
1391 and PDB to identify any discrepancies between the information contained
in the programming documents and preliminary design decisions already taken

concerning the extent to which systems or subsystems will be used and the
degree of latitude or control to be exercised in the facility's design.

Preconcept control data drawings should be developed in a manner similar
to that used for a conventional MCA project. Building plans also should be
developed as usual, but within the planning parameters of building systems,
where such systems could be used in the facility. Plan dimensions should be

indicated only in nominal dimensions, where they may vary depending on the
system or subsystem ultimately chosen. Construction type and materials should
not be indicated unless the use of a given material is critical to the func-
tion of the facility. If sections and elevations are included, they should be
developed within the parameters of the appropriate systems, e.g., floor, ceil-
ing, and roof levels. Exterior materials should not be described, unless cer-
tain materials are critical to the facility. Potential or acceptable alterna-
tives may be identified where such alternatives are available. The detailed
site plan should be developed as usual. If, depending on the system ulti-
mately chosen, the building outline may vary significantly, this can be noted
on the site plan.
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Outline specifications should indicate those portions of the facility to
be specified in conventional terms and those systems likely to be perform-
ance-specified. Chapter 5 of this report describes the content and develop-
ment of performance specifications. Both descriptive and performance items
are integrated into the CSI masterformat; therefore a single-format outline
should cover all specification items.

Engineer Form 3086, "Cost Estimates for Budgeting Purposes," should be
developed in a manner similar to that used for a conventional MC. project.
The only significant difference in estimating a systems-oriented project is in
estimating those systems whose materials and configurations are not yet known
and may not be identified until proposal evaluation.

Cost estimates for manufactured systems and subsystems are discussed in
the Cost Estimating section. Estimates for site, utility, foundation, and
finishing work; hook-ups; and any other nonsystems work should be developed as
usual and included in the total project estimate.

Where the facility's design and/or construction type cavnot be identified
yet, or may not be identified until proposal evaluation, the budget estimate
should be based on data contained in AR 415-17, per ER 415-345-42.

The preconcept control cost estimate may indicate to District Engineering
Division personnel that a revision in the anticipated design strategy may be
needed. Any subsystem whose cost appears to be significantly higher than its
conventionally constructed counterpart should be investigated. If a higher
cost is indeed imminent, the building element may be designed, detailed, and

specified in the conventional descriptive manner. But if a conventionally
described building element appears to be higher in cost than anticipated, and
if available subsystems become cost-effective, manufactured subsystems may be
determined appropriate for that building element.

AE Selection Procedure

The AE selection procedure for a systems-built facility is the same as
that used for conventional MCA design. AE qualifications and the AE's scope
of work, however, will differ to some extent from conventional MCA design,
although such considerations will not alter the selection procedure.

GeneraL

Qualifications for the selection of an AE will consist of the same cri-
teria as those used for a conventional MCA design, with the additional qualif-
ications of expertise in systems building technology and performance specify-
ing. Th. AE's scope of work is altered primarily in his/her development of an
RFTP, rather than in the development of a definitive design.

'fse S 254

The SF 254 is used as a reference to an AE's qualifications in a manner
similar to that used for conventional MCA design. When the file of SF 254s Is
surveyed, particular attention should be paid to Experience Profile Code
Numbers 069, Modular Systems Design, Prefabricated Structures or Components,
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081 Pneumatic Structures, Air-Supported Buildings (if applicable), and 201
through 205, where experience with performance specifying may be indicated.

An advertisement in the Commerce Business Daily should follow the same
format as that used for an advertisement for conventional MCA design services.
The following items should be incorporated into an advertisement for an AF for

a systems-built facility:

1. The title should indicate "Preparation of a Request for Technical
Proposal (RFTP) for .......

2. The project description should be stated as usual indicating the type
of building, square footage, construction cost range, estimated time of design
completion, or other general information about the facility.

3. The description of the services included should indicate the prepara-
tion of an RFTP for a performance-based procurement, including the preparation
of performance specifications, site design (as appropriate), and whatever
mechanical design or nonsystems design is required. A description of qualifi-

cations required of the AE, in addition to those required for a conventional
MCA design, should include experience with performance specifying, experience
with systems buildings technology, expertise with the particular building

type, and familiarity with the local systems building community. Evaluation
factors, if included, should stress experience with systems and performance
specifying.

4. Respondents should submit SF 255 and SF 254, if they are not already
on file.

,se 7F '55

The submittal and receipt of SF 255 follows the same procedure as that
used for a conventional MCA design.

ireoection and Sclcction

The preselection and selection processes for an AE for a systems-built
facility are similar to those used for a conventional MCA design. Expertise
in systems building and performance specifying is essential to the successful
execution of a systems-built facility. Therefore, these factors may outweigh
other selection factors. The selected AE should be notified in a manner simi-
lar to that used for conventional AE selection. In addition to the District's
typical selection criteria, the following factors must be considered when
selecting an AE for a systems-built facility:

1. The number of systems-oriented projects cited in the SF 255.

2. The use of performance specifications in any projects cited in the SF
255.

3. Any systems- or performance-related research or service contracts.
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4. Any construction management experience which would be beneficial to

the completion of a systems-built facility.

5. Any local systems or performance-oriented work.

After notifying the selected AE, the District should forward the
facility's design criteria in a manner similar to that used for conventional
MCA design. In addition to the design and technical criteria and site data
for the facility, the District should include guidance on the Corps systems
building and performance specifying procedures and applicable regulatory gui-
dance on two-step procurement. Also included should be a statement of the
anticipated scope of work for the AE.

A predesign meeting should be arranged at the location of the facility,
in a manner similar to that used for conventional MCA design; the personnel
involved will also be the same. Discussions of facility design characteris-
tics and technical criteria should be conducted as usual.

The two-step procurement method should be discussed as it applies to
systems-built facilities, and the procedures and responsibilities of each par-
ticipant should be identified. The performance-based nature of the procure-
ment should be reiterated to explain the AE's development of performance cri-
teria, the Corps request for technical proposals, the submittal and evaluation
of proposals, and the bidding and contract award.

The predesign meeti-, may include discussions of the systems-orientation
of the project, including the extent to which systems or subsystems may be
used, the availability of systems products and contractors, or the extent of
performance specifying likely to be used for the facility. Thus the determi-
nation described in the Design Alternatives section may be either reaffirmed
or modified, as appropriate.

4. The AE's scope of work must be discussed and agreed upon during the
predesign meeting. This agreement is essential for two reasons: to insure
that all required tasks and activities are identified and assigned, and to
serve as an accurate basis upon which the AE will develop his/her proposal.

AE's Scope of Work

The AF's scope of work for a systems-built facility consists fundamen-
tally of the preparation of the RFTP, paralleling the preparation of the
architectural construction documents in a conventional MCA design. This
includes the following tasks (the contents of the RFTP, the performance
specifications, and the evaluation documents are detailed in Chapters 4, 5,
and 6 of this report):
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1. The preparation of RFTP site drawings from Corps-provided site data.

2. The development of other site data and preparation of documentation,
as required.

3. The development of the site design, as appropriate.

4. Site civil engineering, as appropriate.

5. The preparation of RFTP site design drawings.

6. The development of the design program, as appropriate.

7. The development of the architectural design, as appropriate.

8. The development of the appropriate nonsystems architectural details.

9. The preparation of the appropriate RFTP architectural drawings.

10. The preparation of RFTP performance specifications for systems work.

11. Mechanical design of heating, ventilating, and air conditioning
(HVAC), plumbing, and electrical systems, as appropriate.

12. The preparation of the appropriate RFTP mechanical engineering docu-
mentation.

13. The preparation of RFTP descriptive specifications for site work,

foundation work, and the appropriate nonsystems work.

14. The preparation of evaluation documents, if requested by the Dis-
trict.

15. Participation in the proposal evaluation, if requested by the Dis-
trict.

The District will also require the AE's services during the administra-
tion of the RFTP and the facility's construction. The following tasks can be
included in the AE's scope of work.

1. Response to inquiries concerning the RFTP during the development of
proposals.

2. Participation in a preproposal meeting.

3. Development and preparation of RFTP amendments.

4. Participation in construction administration activities similar to
those used for conventional MCA design.

In the event that a systems approach is determined as being no longer

feasible during the course of the AE's contract. this contingency may be dis-
cussed during the predesfgn meeting. An alterr._. ..ve scope of work may be
developed for conventional 100 percent design completion.

39



The scope of work statement should also include the AE's obligations for
the schematic, concept, prefinal, and/or final presentations required during
the development of the RFTP. These reports are to include design and RFTP
presentations, cost estimates, and scheduling as detailed in Chapter 4.

Ncjot -a cn and Award

Fee negotiation and the award of the AE contract should be conducted in a
manner similar to that used for conventional MCA AE contracting procedures.

Scheduling

District engineering division personnel can, for the most part, construct
a project schedule for a systems-oriented project in a manner similar to that
used for a conventional MCA project. There are, however, certain areas that
will vary in activity and necessary tine allotment. Such areas are discussed
below.

Product Infornation

A conventional MCA project usually does not require an extensive building
product search by the District. However, time must be allotted for product
investigation and feasibility determination (as described in Chapter 2) when
considering a systems approach for a facility.

Product information should be gathered as soon as possible; i.e., before
the project authorization is received. Barring any extraordinary conditions
or project requirements, 2 weeks should be ample time for District engineering
division personnel to perform the appropriate investigations and feasibility
determination. Less complex facilities will require less investigation time.
Facilities of a common building type, such as administrative, housing, or
warehousing, will also require less investigation time. As the District
develops resources, contacts, and expertise, required data-gathering time
should be reduced further, and this decision may be made without a great deal
of extraordinary effort or time.

Advertisement for AE services is the only other activity which depends on
the selection of facilities for a systems approach. All other activities can
be scheduled as usual.

Bidders List

If the District wishes, it can develop a bidder's list (before advertis-
ing the RFTP) as part of the building product information search.

Desian and Documentation

RFTP preparation will generally require significantly less time than
descriptive design, specification, and preparation of a conventional bid pack-
age. This time savings depends largely on the extent of systems use and the
degree of performance specifying anticipated.
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Development of a design up to the concept stage should require about the
same time for either a systems-oriented or a conventional MCA facility.
Development of construction documents for nonsystems work should also require
the same time as that needed for conventional construction documentation. For
the systems portions of the facility, however, the development of performance
specifications may require only 40 to 60 percent of the time normally allotted
for descriptive design, detailing, and specifying, unless an inordinate amount
of research is required.

The amount of time allotted for the development of construction documents
depends on the degree of performance specifying anticipated. If many major
subsystems have been determined appropriate for performance specifying, the
construction documentation time may be substantially less, possibly 50 percent
less overall.

The RFTP will frequently be ready to advertise prior to the appropriation
of construction funding for the project, sometimes 2 or 3 months. Were this
to happen in a conventional design, the District would normally wait for fund-
Ing appropriation to advertise the bid package. However, since Step One and
Step Two will take substantially longer than a conventional bid evaluation and
award, waiting to advertise would be to the District's disadvantage.

The District should take the opportunity to advertise Step One upon com-
pletion of the RFTP, even if in advance of construction fund appropriation.
This is not inconsistent with DAR 7-104.91(A), since it does not obligate the
Government to spend funds not yet appropriated. Rather, this action only
requests design proposals, eventually to be bid, contingent upon receipt of
funds for construction. This contingency must be made clear in the RFTP.
Also, as an act of good faith to the construction community, the District must
be reasonably certain that the project will, indeed, be funded for construc-
tion. A request for advertisement of Step One prior to appropriation of con-
struction funds should be made, through the Division, to DAEN-ECC. The Invi-
tation for Bids in Step Two, like a conventional IFB, must wait until after
appropriation of construction funds.

Proposal Development

Proposers will require more time to develop proposals than they would to
develop conventional bids. Again, this time depends on the amount of
performance-oriented material contained in the RFTP, as well as the nature of
the systems for which proposals are to be generated.

Usually, the Corps should require proposal submittals to be developed
only up to about 20 to 25 percent design completion, as explained in Chapter 4
of this report. A portion of the proposal development time, therefore, will
be spent in developing designs for the performance-specified systems to the
required state of completion. When proposal development time is scheduled,
the following should be considered:

The percentage of in-systems work for the project will have a significant
impact on proposal development time. If a relatively low percentage of the
facility work is in-systems, proposal development time should be relatively
short. A greater percentage of in-systems work will mean more proposal
development time. not appear onsite at the first stages of construction (as
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If the District provides definitive building configurations in thte RFTP,
the proposer's efforts will consist of engineering a system or subsystems for

that configuration. Proposal development time should be relatively short com-

pared with conventional design development time. If the District only pro-

vides a design program, additional time must be allotted for the proposer to

first generate a design.

Where most major facility subsystems will be in-systems work (such as
superstructure, exterior walls, roofing/deck, etc.), a pre-engineered building

systems contractor will generally require less proposal development time than

would a proposer who must coordinate subsystems from various manufacturers.

If the in-systems portions of the facilities consist of only highly

standardized subsystems commonly used within the building community (such as
most interior subsystems), design development for the proposal may be rela-

tively short. If, however, the in-systems portions of the facilities will
require some design and detailing effort (as virtually all manufactured sys-

tems and subsystems will to some degree), then proposal development will take

somewhat longer.

Proposal development time will also depend on the amount of nonstandard

design, engineering, and fabrication the RFTP imposes on in-systems work. If

the RFTP strictly adheres to system and subsystem design and engineering

parameters, a relatively short proposal development will be required. If RFTP

requirements deviate from or conflict with system and subsystem standard

parameters, proposal development will require more time.

Enough time must be allotted for any perfoLinance testing the Corps
requires specifically for a particular project. In most cases, however, sub-

mittal of the results of previously conducted tests should be sufficient.

If a system or subsystem proposal is to involve multiple facilities or

multiple sites, enough time must be allotted for the application and required

documentation for each facility.

The actual bid development time (and accompanying bid submittal documen-

tation time) should not differ from that allowed for a conventional MCA pro-

ject.

A proposal's design development should generally require substantially
less time than comparable design competition in conventional MCA design.

Three months should be adequate for most common MCA building types of ordinary
scope (i.e., under $10 million). Larger or more complex facilities may take

somewhat longer. The District's Engineering Division personnel's familiarity
with the construction community should help determine the time necessary for
proposal development.

Proposal Evaluation

Proposal evaluation will require significantly more time than a simple

bid opening. The time required depends on the complexity of the facility, the

extent of in-systems and proposer-designed work, the number of proposals sub-

mitted, and the degree of review the Corps Intends to use to evaluate the pro-

posals.
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Proposal evaluation should approximate the review undertaken at the con-
cept stage of a conventional MCA design. Chapter 4 describes the material
which will comprise a proposal. The critical distinction is that proposal
evaluation is not a review of design solutions, but a mechanism for the selec-
tion of a contractor, and, accordingly, must be conducted with care. The
level of investigation for a proposal must be more deliberate than the review
of a concept design. Evaluation, however, will be on a responsive/
nonresponsive basis, eliminating the need for feedback and review commentary.

SubmittaZs

Once a proposal has been selected and a contractor is under contract, the
remaining submittals may be scheduled in a manner similar to that used for a
conventional MCA project. The contractor must complete final design develop-
ment and construction documentation to the 100 percent completion stage. Com-
pletion of working drawings and specifications should be done in a similar
manner to conventional MCA final design development, but should require signi-
ficantly less time. This is due to (1) a substantial portion of the design
already being completed in the RFTP and the proposal, (2) the likelihood of
extensive pre-engineering, (3) the composition of working drawings in a two-
step procurement (see p 99), (4) expedient production of construction docu-
ments by the "designer" as contractor, and (5) omitting the usual final design
review period. A reasonable submittal time for working drawings and specifi-
cations is 6 to 12 weeks for most common MCA building types of ordinary scope.
Once again, more complex or larger facilities may require a longer time. The
District's review and final approval of the construction documents should
require the same time as that allowed for a conventional MCA project. If any
further certifications are required from the contractor regarding the systems
chosen, their submittal and review should also be scheduled in the usual
manner, as should the submittals of any required shop drawings, samples, or
mock-ups.

Fabrication

Some systems work may require somewhat longer lead or tool-up time than
many comparable conventional items delivered to the site. However, as long as
the contractor is under contract, he/she may begin ordering and purchasing,
tooling up, and performing certain fabrication tasks before the final con-
struction documents are completed. Most tasks, however, cannot begin before
the construction documents receive final approval.

Most major systems or subsystems should be available for delivery to
start within about 6 weeks of approval of the construction documents. This
would include most modular and preengineered building systems as well as most
types of structural, exterior wall, roof, deck, and interior subsystems. Any
extraordinary custom design and fabricating requirements, however, will
require longer fabrication time. Any other long-lead items that would occur
in conventional construction, such as boilers or special mechanical equipment,

should be scheduled as usual.

Fabrication time shoul.d be scheduled immediately after final approval of
the construction documents. Although manufactured systems and subsystems will

43



conventional materials may), they should be available for installation after

the prerequisite site and foundation work is completed.

Cons tiuctio

In most cases, construction time for a systems-oriented facility will be
significantly less than that allowed for a comparable conventionally con-
structed facility. The time reduction depends on the extent to which systems
and subsystems are used.

Where only a few subsystems are used in a facility, only modest overall
time savings can be expected, although those subsystems may in themselves be
quite expedient. Where several major subsystems are used in a facility,
overall time savings will be greater. Pre-engineered building systems may
often require less construction time than comparable buildings composed of
subsystems from various manufacturers, especially with common building types
such as housing or industrial buildings. Certain in-systems items may require
as much as 50 percent less installation time than their conventionally con-
structed counterparts. Modular building systems frequently require only a
fraction of the onsite, conventional construction time.

Site, utility, and foundation work should be scheduled as usual. These
tasks may be performed during systems fabrication, so the systems can be
installed after fabrication is completed. If time is critical, the District
also has the opportunity to approve site, utility, and foundation drawings
before the remainder of the construction documents are completed, if the
appropriate interfaces are detailed. This is possible because the contractor
is already under contract before completion of the design. Further "fast-
tracking" can be accomplished, as required, which can reduce overall submittal
and construction time by as much as 50 percent. Time should be allotted for
all other nonsystem and finishing work, as usual.

After the AE is selected, the preliminary project schedule may be amended
according to the District's and AE's agreement on in-systems scope and
schedule feasibility.

Cost Estimating

In most cases, preliminary cost estimates for a systems-oriented facility

can be developed in essentially the same manner as that used for a conven-
tional MCA project. There are, however, some areas of difference. These
areas depend on the extent to which systems or subsystems will be used and the
degree of control the Corps intends to exercise over facility design and con-
figuration.

Manufactured systems and subsystems will comprise a portion of the total
building cost. The remainder of the cost will be attributable to conventional
techniques. Furthermore, manufactured systems and subsystems rarely differ
radically from their conventionally built counterparts; their distinction

stems mostly from their design and production techniques, rather than their
in-place characteristics.
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Cost data for manufactured building systems are not readily avatlable .9m
such, although many subsystems do appear in conventional estimating sources
under their material-oriented headings. Other sources helpful for cost
estimating in a "systems" context are available, among them Dodge Construction
Systems Cost and Means' Building Systems Cost Guide. Although not developed
specifically for manufactured systems, these sources do offer data for
larger-scale assemblies of materials and components, often comparable in con-
figuration to the manufactured systems and subsystems. Data include budget-
stage subsystem costs as well as the average percent of the total building
cost a system is likely to represent in each of several building types. Fre-
quently, however, very little is documented on certain manufactured products
such as modular building systems and pre-engineered structures and building
systems. In these cases, the estimator must rely on recent project experience
with these systems for cost data. Systems manufacturers or manufacturers'
representatives are usually able to provide cost information.

An estimate for a particular system or subsystem can be developed accord-
ing to the latitude or limits on its materials or configuration determined
appropriate for the particular project. Where the use of a specific material
will be required for a particular subsystem, the estimator may use available
data for that material-specific subsystem. Where the materials, configura-
tion, or processes of a system or subsystem will be left to the option of the
contractor, the estimator should generate an estimate typical of any likely
alternative for that system or subsystem. Where it is likely the facility may
be completely constructed using a pre-engineered or modular building system,
and cost data on these complete systems are not readily available, an estimate
can be generated based on the composite of the closest approximations to each
subsystem comprising the total building system. If that building system may
be any of several generic materials or types, the estimate should be typical

of any likely alternative.

Where the definitive design of the facility is to be developed by the
contractor, any preconcept estimates should be based on data contained in AR
415-17, per ER 415-345-42. When the AE develops a concept design typical of

the designs likely to be developed by proposers, a current working estimate
(CWE) can be based on that concept design according to the guidance provided
in this section.

The AE can be asked to perform CWEs at various stages of the development
of the RFTP. This should be included in the AE's scope of work, as appropri-
ate.
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4 DEVELOPING THE RFTP

The RFTP

The RFTP document is used by the Corps to solicit technical proposals for

facility design and construction.

Context of the RFTP

In the conventional MCA design process, the District, or an AE contracted
with the District, will generate construction drawings and specifications for
a single specific building design. The Corps will then advertise for bids,

and all bidders will compete for the construction of that one design. In a

systems approach, the RFTP occupies a position similar to that of the bidding
documents in the conventional MCA process. The District, or its AE, generates
a design program and technical criteria, rather than a single, definitive
design. This RFTP communicates the Corps building requirements to the con-

struction industry; proposers use the RFTP to develop and bid their own design
and technical solutions. Thus, a bidder's competition exists among a variety

of design solutions as well as bid price.

or1s Objectives

The RFTP should provide enough guidance and detail to insure that the
responding proposals will fulfill the user's needs. The RFTP, however, should

avoid unnecessary restrictions to encourage broader industry participation

and, thus, greater competition.

Cons truction Industry Considerations

In consideration of potential proposers, the RFTP should not inhibit or
exclude any type of design or technical solution for a facility that can per-

form to the satisfaction of the user.

RFTP Format

The RFTP will be in a format similar to that used for a conventional con-
struction document bid package; that is, the CSI 16-division format. This

format provides for consistent documentation, reduces scarch time for pro-

posers, and reduces the potential of errors, omissions, and conflicts.

Written M-!eria

Written material should be in standard 8-1/2 x 11 Inch format. Contract
documents should be included in the appropriate Division 0 and Division 1

headings. The technical criteria should be included within the appropriate
technical divisions. Any design program or supplementary tabular or written
material should also be included and referenced in the drawings index (section
00850).

46



Site drawings, architectural and detail drawings, mechanical drawings,
schedules, or any drawings that may eventually be used in a proposal should b-
presented as full-size reproducible drawings. These drawings, however, may be
included in half-size format (from which full-size reproducibles may be
obtained by a proposer on request). Schematic or guide drawings usually
should be in 8-1/2 x Ii inch format, unless larger size or exceptional detail
is required. These drawings should be referenced in the drawings index.

RFTP Content

The RFTP has essentially two elements which comprise the construction
documentation for the project: contract and technical requirements.

Contract Requirements

The construction contract for a facility using a performance-based pro-
curement should not differ from a conventional contract to any great extent.
The contracting officer should, however, review certain items with regard to
their applications to systems building or an RFTP. These may include, but are
not limited to, the following:

General

General information regarding performance procurement and the use of

building systems should be included in section 00001.

Preproposa2 Information

In an RFTP, the terms "proposer" and "proposal" are used in the same way
as the terms "bidder" and "bid" are used in a conventional MCA construction
contract. This reference should be included in section 00010.

Srecial Instructions to Proposers

The following items may be reviewed for their application to an RFTP, and
should be included in section 00100.

1. A description of the offeror's responsibility for interpreting the

data in the RFTP.

2. An explanation of the evaluation process, evaluation factors, and
basis for contract award.

3. An explanation of life-cycle costing and the life-cycle cost

analysis method, if appropriate.

4. Statutory limitation on cost.

5. "Buy American" provisions.
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6. Value engineering provisions.

7. Proposal errors and caution to offerors.

8. Proposal time.

9. Proposal confidentiality.

10. A description of the contractor's responsibility for the construc-

tion documents.

11. Construction on multiple sites.

12. A warning of nonconformance to all aspects of technical require-
ments.

Informaton Available to Bidders

The descriptions of existing project conditions and physical site data in
an RFTP should not differ greatly from those offered in a conventional MCA bid
package. These data, however, must be complete in every detail, as proposers
are less likely to maintain as direct a contact with the District as is the
District's AE in a conventional MCA project. This material should be included
or referenced in section 00200.

iropcsa I For-

The appropriate proposal form, an explanation of the price presentation
for the two-step procurement, and the appropriate price schedules should be
included in section 00300.

General Contract Conditions

General provision material should be included in section 00700.

Suprlementary Conditions

Special provision material should be included in section 00800. The fol-
lowing items may be reviewed for their applications to systems building or a
performance-based procurement.

1. Factory labor wage rates.

2. Davis-Bacon Act.

3. Value engineering incentives.

4. Schedule and schedule reports.

5. Completion of work.
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Dr~L7 Index

An index of site drawings, architectural and detail drawings, mechanical
drawings, schedules, as well as any design program, diagrams, schematic draw-
ings, or supplementary written material should be included in section 00850.

Addenda and Modifications

Addenda and modifications to any RFTP material throughout the course of
proposal development should be issued for inclusion in section 00900.

Subm ittals

A description of the material to be submitted with a proposal should be
included in section 01300. A proposal must contain enough technical detail
for the District to determine the proposal's technical adequacy and for the
proposer to develop an accurate bid price. It must not, however, require such
extensive preparation that its expense will discourage participation in the
project. Development of a proposal up to about 20 to 25 percent design (com-
parable to the concept stage in conventional MCA design) should be appropriate
for evaluation purposes. A specific project, however, may require more or
less detail for evaluation; in such cases, District Engineering Division per-
sonnel and the AE should determine the appropriate level of detail for the
submittals. Proposals should be submitted in the standard drawing format, per
ER 1110-345-710. Engineering calculations and other printed material should

be submitted in bound 8-1/2 x 11 inch format. Appendix B gives examples of
submittals required for a proposal.

Zua* tU ControZ

Quality control provisions for both in-plant and onsite work should be
included in section 01400.

"ther [ontract Items

The remaining sections of Division 0 -- Contract Requirements, and Divi-
sion I - General Requirements, should be used, as appropriate, for all other
contract items normally used in a conventional MCA construction contract.

Design and Technical Requirements

Design and technical requirements presented in the RFTP should consist of

the appropriate design program, design drawings, construction drawings, and
technical specifications composed of performance and descriptive items. These
requirements must be expressed in a comprehensive manner to insure that the
facility's design and engineering will satisfy all the user's functional
requirements.
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Facility Design

Design requirements will consist of site and building design documenta-
tion. If a definitive site design Is to be developed by the AE, that design
documentation will be contained in the RFTP. This material will be similar to
conventional site design documentation, with the possible exception of the
proposed buildiig outline. If the building plan is also to be develbped by
the AE, the outline should be indicated on the site plan as usjaJ. If the
btI~ding's design is to be developed by the proposer, a blank area in which
the building is to be located should be indicated as the building's "foot-
print. " Any sitework within the footprint will be the responsibility of the
proposer.

If the definitive site design is to be the responsibility of the pro-
poser, the RFTP should contain site design criteria and/or guidance drawings.
This material may be similar to that provided to the AE by the District. (Any
nongraphic site design program or guidance can be included as an appendix to

the drawings and should be referenced in the drawings index.) Criteria should
be included for, but not limited to, the following items:

I. Building placement.

2. Building orientation; solar and wind considerations.

3. Site circulation, access, service, and parking.

4. Contours and retaining walls.

5. Landscaping and landscape materials.

6. Site fixtures and accessories.

7. Drainage and run-off.

8. Pavement design.

9. Water supply layout.

10. Sanitary sewer layout.

11. Gas supply layout.

12. Electrical supply layout.

If the building design is to be developed by the AE, the documentation
presented in the RFTP will be similar to conventional plans, elevations, and
sections, but will differ in degree of detail. Nominal, rather than defini-
tive, dimensions should be indicated on the drawings. Materials should not be
indicated for those items which are to be performance-specified. Detailed
configurations also should not be offered for performance-specifled items. A
degree of flexibility is essential in RFTP drawings to allow a building sys-

tems proposer to use his/her own definitive details and dimensions.
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If the facility is to be designed by the proposer, the RFTP should con-
tain a design program from which the proposer can develop definitive design
and construction documents. The RFTP may consist of material contained in the
NE package, such as the PDB, special design instructions, and/or design gui-
dance drawings or any OCE or District guide specifications appropriate for
inclusion in the RFTP. The design program should be referenced in the con-
tract documents as an appendix to the drawings and should be indexed in the
drawings index. Design program requir-ments should include, but are not lim-
ited to, the following items:

A general statement describing such items as the function of the facility
and the latitude the proposer may exercise when developing his/her design
solution.

A statement of objectives describing such factors as the facility's
response to site conditions, psychological factors, architectural considera-
tions, aesthetics, economic factors, energy considerations, maintenance and
operating cost factors, and any other special objectives such as visual,
acoustic, privacy, or security considerations.

A description of functional groups including a tabulation ot all required
spaces and areas (both primary functional spaces and ancillary spaces),
volumetric and dimensional considerations for space configurations, proximity
and adjacency requirements for functional space arrangements, and access cir-
culation requirements.

Definitions for all the facility's critical dimensions, including
requirements for stairs, landings, ramps, emergency egress, and hallways, as
well as references to appropriate standards such as the American National
Standards Institute (ANSI), the National Fire Protection Association (NFPA),
or the Department of Defense (DOD). Such dimensional requirements as story
and ceiling heights, building height or number of stories, minimum door and
window sizes, minimum space dimensions, and clearance dimensions should also

be defined.

Descriptions of the equipment or furnishings required in a functional
space may be included in the design program if such descriptions are not oth-
erwise appropriate in the specification equipment schedules, or if such equip-
ment significantly impacts on the design of the facility.

Schematic line drawings, bubble diagrams, flow charts, or other graphit"
means of expressing design program requirements may be included in the RFTP to
supplement written design guidance. juch material should not imply a defini-
tive design solution, and its suggestive or schematic intent should be stated
on the drawings. If, however, a definitive arrangement is essential to the
functional requirements of the facility, the appropriate drawings should be
included in the design program and their definitive nature should be indi-
cated.

It is critical that the design requirements contained in the RFTP be
presented clearly so design solutions submitted as proposals will satisfy the
requirements of the user and the Corps. Once this is done, it will be easier
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to make sure the design conforms to the program requirements; conformance is
checked during design development and verified during the District's evalua-
tion of the proposal.

Construction Drawings

The RFTP may contain definitive detailed construction drawings similar to
those used for a conventional bid package. The content of these drawings will
depend on the selected building systems or subsystems and the scope of perfor-
mance determined appropriate for the facility. Essentially, the RFTP will
contain detailed construction drawings for any nonsystems work for which the
AE will prepare definitive designs. Where performance-specified systems or
subsystems are indicated, the proposer will complete the project's construc-
tion drawings by detailing his/her own solution to the performance-specified
items.

Construction Specifications

Construction specifications will be contained in the RFTP in a manner
similar to that used for a conventional bid package. Descriptive specifica-
tions will be included in the appropriate CSI division, broadscope, and nar-
rowscope readings. Performance specifications for in-systems work will also
be included in the specifications document. Chapter 5 of this report
describes how to develop performance specifications.

RFTP Development

An RFTP is developed in essentially the same way as design and construc-
tion documents are developed for a conventional MCA facility.

Predesign Activities

The District's activities during the development of an RFTP (i.e., before
design development) should not differ significantly from the activities of a
conventional MCA project.

AE Package

Technical and design guidance for a facility should be gathered from the
DOD Construction Criteria Manual and the appropriate Army Technical Manuals,
Army Regulations, Engineer Regulations, Engineer Circulars, and Engineer
Technical Letters. OCE guide specifications, OCE engineering instructions,
District guide specifications, special District criteria, and the updated PDB
and DD Form 1391 can also be used. The District also may include guidance on
developing performance specifications, appropriate examples of performance
specifications, and any regulatory data pertinent to the two-step procurement
method. The AE package should contain the actual documents, not just refer-
ences. Technical guidance documents should be organized as closely as possi-
ble to the format of the performance specifications. District Engineering
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Division persoanel should review the material in the AE package and remove
redundancies and resolve inconsistencies and contradictions.

h('jdcsun Coq'rc nc

After the AE is selected, a predesign conference with the AE should be
conducted in a manner similar to that used for a conventional MCA project.
The review of the design and technical aspects of the project should proceed
as usual.

Desiin Authorization

The District should receive design authorization from OCE in the usual
manner. The authorization, however, may include a directive for using
performance-based procurement or systems building, and may indicate the aggre-
gation of several facilities.

1)hcr Data

If not yet available, soil and topographical data and any other pertinent
site data should be obtained for inclusion in the RFTP. Design criteria and
the AE package should be updated in a manner similar to that used for a con-
ventional MCA project.

Schematic Design

When a schematic design is appropriate, its development for a systems-
oriented facility should not differ significantly from a conventional MCA pro-
ject. The AE should assimilate the given design guidance, and develop a
schematic design to about 10 percent design completion. The design should
include schematic drawings of the site layout, building layouts, and
volumetric considerations.

The AE should make a preliminary identification of in-system and out-of-
system items, as well as items to be specified in descriptive or performance
terms. The AE should also identify and delineate to the District any systems
building parameters to which a facility's design must adhere. The AE should
develop an outline performance specification and an outline of the RFTP con-
tent's.

District Engineering Division personnel should review the schematic
design in a manner similar to that used for conventional schematic design
review. The objective of this review is to verify that the AE's interpreta-
tion of the District's design guidance is consistent with the District's and
the user's intentions and expectations. The District's review of the
schematic design should examine the design solution in the context of the
design parameters identified by the AE, and evaluate how those parameters may
affect the facility's final design. The specification outline should be
reviewed at this stage primarily for content; that is, to determine whether
critical items have been omitted or nonessential items have been included.

In reviewing the schematic design, it is important that the District not
impose descriptive feedback on performance-oriented items. Commentary
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generated in a descriptive manner should be related to the functional require-
ments of the facility when transmitted to the AE.

Concept Design

The AE should develop a concept design and concept RFTP according to AR
415-20. This concept development is similar to the concept design development
for conventional MCA design and should be reported as such. Its differences
are of a performance rather than descriptive nature. The concept presentation
should address three aspects of the project: the facility design to be exe-
cuted using building systems or subsystems, the contract and technical
requirements to be contained in the RFTP, and the administration of the pro-
ject.

Because of the nature of a performance-oriented procurement, relatively
little actual definitive design can be accomplished prior to authorization of
construction. For the purposes of reporting design completion percentages on
the MCA status report, OCE has instructed in previous Two-Step procurements
that 35 percent complete design consists of completion of preliminary site and
utility design, floor layouts, preliminary cost estimate, and outline specifi-
cations.

Design -- iE DeveZoped

If the AE is to develop a definitive design for the site and/or facility,
the concept design should be submitted at 35 percent of the completed design,
similar to conventional MCA design. Concept submittals may include, but are
not limited to, the following items.

The area and project site plans, site utility plans, and site civil plans
should be developed in a manner similar to that used for conventional MCA con-
cept design. A record of site visits and meetings can also be submitted.

Floor plans should be developed as in conventional MCA design, but within
the appropriate system and subsystem design parameters. The AE should iden-
tify those planning or dimensional parameters to which the design must adhere,
and any unique features of the design attributable to the use of systems tech-
niques. Nominal interior and exterior dimensions should be indicated, as well
as the locations and sizes of doors, windows, and other openings. Vertical
circulation and other plan features should be located and dimensioned. Equip-
ment and furnishing layouts should also be indicated, as appropriate.

Building elevations and sections should detail only those features which
must be prescribed. Vertical dimensions should indicate floor elevations,
ceiling and roof heights, window and door head heights, window sill heights,
and the location of specialty items such as rails or grills. Materials and
exterior treatments should not be indicated on building elevations unless they
are functional requirements of the facility. Rather, acceptable alternatives

that can be accommodated with available building systems or subsystems should

be indicated.
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Pictorial and/or volumetric drawings of the facility may be Included in
the concept presentation if such representations help communicate the AE's
intent for the facility's design.

Construction type or structural layouts normally should not be indicated
in the concept design unless such features are functional requirements of the
facility. If, however, the execution of a definitive design will vary signi-
ficantly among available building systems of different construction types,
these variations should be Indicated in the concept presentation.

If the AE is to develop definitive designs for a facility's mechanical,
electrical, and/or plumbing subsystems, they should be developed for the con-
cept submittal. Submittals should indicate the types of subsystems selected
and the appropriate justification or analysis, schematic layouts, equipment,
and rough sizing in a manner similar to that used for conventional MCA concept
design. In this case, the AE may continue development of these subsystem
designs for inclusion in the final RFTP.

The concept stage of design development should be adequate for inclusion
In the final RFTP. Therefore, further design development usually need not
exceed the appropriate revisions or corrections to the concept design.

Design -- Proposer DeveZoped

If the facility and/or site are to be designed by the proposer, the AE
should develop a concept design to 35 percent design completion. In this
case, the concept design suggests to the using agency and the District the
design potentials of available building systems and subsystems. It should not
imply a definitive design or a design that is to be executed by the proposer.
The concept design should be an example of an acceptable building solution and
of the type of proposal that is likely to be developed in response to the
RFTP. The concept design submittals may include, but are not limited to, the
following material:

A site and design analysis which includes an explanation of such con-
siderations as site access, circulation, and service; building placement,
orientation, and configuration; and relationships external to the site which
could impact the design.

Area and project site plans, a site utility plan, and site civil plans
are developed to the concept stage in a manner similar to that used for con-
ventional MCA design. These plans will be examples of an acceptable site
design that can be developed from the site design program to be contained in

the RFTP.

Floor plans are developed in a manner similar to that used for conven-
tional MCA concept design. Concept floor plans should display an acceptable
design solution that can be developed from the design program to be contained
In the RFTP as well as the type of plan solution likely to be proposed using
available building systems and subsystems. The AE should identify any unique
plan features that may be attributable to the use of systems building tech-
niques. The AE should also identify any significant variation in plan confi-
guration that may be possible with different types of building systems and
subsystems. Nominal interior and exterior dimensions should be indicated on
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the plans as well as the locations and sizes of doors, windows, and other
openings; vertical circulation; and other plan features. Any dimensional con-
siderations attributable to systems building should also be identified.
Equipment and furnishing layouts should be indicated, as appropriate.

Building elevations and sections should display aesthetic and volumetric
characteristics of an acceptable design solution and of the type of proposal
likely to be developed in response to the RFTP. Vertical dimensions should
indicate floor elevations, ceiling and roof heights, window and door head
heights, window sill heights, and the location of any specialty items such as
rails or grills. Exterior treatments and materials should be indicated only
to show acceptable alternatives that can be accommodated with available build-
ing systems and subsystems.

Concept

The concept RFTP should outline the contents of the final RFTP to 35 per-
cent completion. In addition to the design documentation described above, the
AE should submit an outline of the contract, specifications, and appropriate
evaluation documents to be contained in the RFTP.

Contract documentation for an RFTP should not differ radically from con-
ventional construction. The AE, in conjunction with the District contracting
officer (if necessary), should identify which required clauses are unique to
performance-based procurement. The AE should outline these clauses and their
content for the concept submittal.

Facility technical requirements should be developed to 35 percent comple-
tion for the concept stage. The AE should first identify those elements of
the facility which are to be specified in performance terms, and those which
are to be specified in conventional descriptive terms. The AE should then
develop an outline of the content of the specifications, as described in
Chapter 5. An outline of performance specifications should display the
appropriate subsystems, the performance attributes assigned to each subsystem,
and a statement for each attribute describing the types of definitive criteria
to be developed for that attribute. The standard Corps guidance from which
these criteria were derived may also be indicated. The AE should also refer-
ence the applicable OCE guide specifications and should indicate any require-
ments for modifications or waivers to these standard specifications.

The concept submittal of evaluation documents is primarily for the bene-
fit of the District personnel, since these documents will not be contained in
the final RFTP. The AE should outline the evaluation documents as described
in Chapter 6. This outline should display the relationships among a specifi-
cation criteri,n, its evaluation statement, and the method by which confor-
mance to the criterion is to be verified.
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Project Administration

As part of the concept submittal, the AE should provide the District with
information regarding the anticipated progress of the project. The AE should
develop a cost estimate in a manner similar to that used for conventional MCA
concept design. Any anticipated cost overrun should be identified at this
stage in order to initiate any appropriate reprogramming of funds. If the AE
is to provide a life-cycle cost analysis, it should be developed according to
OCE life-cycle costing instructions and included in the concept submittal.

The AE should provide District Engineering Division personnel with an
anticipated schedule for the progress of the project. Bar charts should be
developed for the award of the contract and for the construction of the facil-
ity. The schedule for the contract's award may include, but need not be lim-
ited to, the following activities (as appropriate for the specific project):

1. Assembly of facility design program requirements.

2. Assembly of site and project data.

3. Industry survey and data collection.

4. Preliminary design development.

5. Performance data research.

6. All concept development and submittal activities.

7. Concept review.

8. Prebid conferences (as appropriate).

9. All activities to finalize RFTP documents.

10. RFTP review and approval.

11. RFTP advertisement.

12. Proposal and proposal receipt.

13. Proposal evaluation.

14. Approval of award recommendation.

15. Contract award.

The schedule for the facility's construction may include, but need not be
limited to, the following activities (as appropriate for the specific pro-
ject):

1. Contract award.

2. Development of construction documents.

57



3. Submittal, review, revision, and approval of construction documents.

4. Development of shop drawings (if appropriate).

5. Materials order and delivery, both in-plant and onsite.

6. Fabrication tool-up.

7. All major off-site fabrication activities.

8. Site preparation.

9. Foundation layout and excavation.

10. Foundation installation.

11. Utilities excavation.

12. Utilities installation and rough-in.

13. Component transportation.

14. All major building erection activities.

15. Mechanical subsystem installation.

16. Utilities hook-up.

17. Site paving.

18. Finish grading.

19. Building finishing.

20. Installation of site fixtures and accessories.

21. Clean-up.

22. Close-out.

The District may require additional material specific to a particular

project in the concept presentation. The AE also may need to present other
material at the concept stage. Such items should be clearly delineated in the

AE's scope of work before the design is begun.

Concept Review

The District's review of the concept RFTP should be conducted in a manner
similar to that used for conventional MCA concept review. The review panel
should include representatives from the using agency, the District Engineering
Division's technical sections, and, as appropriate, the Division and/or OCE.
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If the concept design is to be definitive, design review should be con-
ducted as usual. Design review should include an examination of the systems
building parameters that the AE has defined for the facility, the design's
adherence to those parameters, and the impact those parameters will have on a
satisfactory design solution. The design review should also assess whether
the available building systems and subsystems can accommodate the definitive
design.

If the concept design is a suggestive design, design review should
emphasize the design program to be contained in the final RFTP, and the likely
translation of the program into a definitive design by a proposer. The
reviewers should, in this case, maintain the performance context of the con-
cept presentation, that is, its "suggestive" or "typical" nature. Any defi-
ciencies in the design should be traced to the design program and its communi-
cation of the functional requirements of the facility.

The contract outline review should assess whether appropriate conditions
in the contract documents which are unique to systems building or to a
performance-based procurement are represented.

Performance specifications should be reviewed at the concept stage to
make sure they are complete. The outline specification should be reviewed to
make sure all necessary items from the AE package are included. The outline
of performance attributes should be reviewed to insure that all appropriate
building elements in the display of the building systems or subsystems and all
appropriate functional characteristics for each subsystem are included. (The
content of the performance specifications is described in Chapter 5.) The
descriptive specifications should be reviewed in a manner similar to that used

for conventional MCA concept review.

If the evaluation outline is included in the concept presentation, it
should be reviewed to insure that specification criteria correspond to evalna-
tion statements. This review should also consider the methods by which cri-
teria will be evaluated and the abilities of the evaluators to execute those
methods.

The review of the AE's cost estimate should be conducted in a manner
similar to that used for conventional MCA concept review. Construction econ-
omy that may be realized through the use of systems building techniques should
be considered when reviewing these costs.

The review of the design and construction scheduling should be conducted
in a manner similar to that used for conventional MCA concept review.
Scheduling considerations are described in Chapter 2.

Final RFTP Development

The RFTP will be developed to Its completion in a manner similar to that
used for a final design in a conventional MCA project. The only difference is
in-the RFTP's performance orientation versus a conventional bid packages
descriptive orientation. After the concept review commentary is received, the
AE will complete all design and technical requirements for the final RFTP.
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After the AE has identified specific contracting considerations for Hys-
tems building in the concept presentation, he/she should have no further
responsibilities in developing contract documents. Finalizing the contract
documents will be the responsibility of the District contracting office, col-
laborating with the AE (if necessary).

The AE should develop final project and site description documents in a
manner similar to that used for a conventional MCA bid package. The appropri-
ate site and utility drawings, soil and topographic data, and descriptions of
other pertinent conditions should be developed to 100 percent completion.

If the AE has developed a definitive site design, site drawings should be
developed to 100 percent completion, in a manner similar to that used for a
conventional MCA bid package. If a facility's design is to be displayed
definitively, the AE should add the appropriate revisions to the concept
design and include that design in the final RFTP. If definitive mechanical,
electrical, or plumbing design is also to be done by the AE, this work should
be presented in the RFTP in as complete a state as practical. Final design,
sizing, and detailing might not be possible until various critical or inter-
facing elements are completed by the proposer. Such items may include the
design of the building envelope, lighting layout, or distribution network sup-

port. The AE can indicate layouts, materials, and locations of fixtures and
equipment, so the proposer will be responsible for the completion of those
subsystem designs.

If the proposer is to be responsible for a facility's design, the AE
should develop the design program to a completed state, so the proposer can
develop a definitive design. The AE may also develop schematic diagrams or
other graphics to augment written descriptions of the design requirements, or
may include the appropriate revised concept design drawings. The concept
design drawings may be included in the final RFTP, but only as design guidance
drawings. These drawings are to provide proposers with an example of accept-
able plan relationships and design characteristics. Any such drawings
presented in the final RFTP should be accompanied by a notice stating that the
proposer is not obliged to use them and that departure from the concept design
will incur no penalties as long as all elements of the design program are
satisfied.

The AE should develop detailed construction drawings for descriptive non-
system elements of the facility to 100 percent completion. Performance-
specified, nondefinitive items should also be represented in the construction
drawings.

Where a narrow scope of performance has been established, much of the
construction documentation can be completed by the AE as usual. The
occurrence of a performance-specified item may be represented by aln abstract
drawing, an outline without detail, or any such nondefinitive representatiol.
The A9 must, however, definitively indicate the elements with which
performance-specified subsystems must interface (see Figure 4). This informa-
tion will be critical to the contractor. Nondefinitive drawings must not have
too much detail. Doing so may imply a prescription or detail that is not
necessarily present, and may mislead a proposer. The proposer will return a
set of construction documents indicating his/her subsystems, in place, in the
definitive drawings provided in the RFTP.
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When the level of performance is broadened somewhat, several major sub-
systems may be performance-specified. In this case, sections and details must
allow for a greater degree of contractor completion. Foundation and layout
drawings also must accommodate the appropriate subsystems allowed in the per-
formance specifications. Materials should be indicated definitively only
where they are prescribed in the specifications. Where materials or confi-
gurations are contractor options, they should only be drawn as generic, nonde-
finitive representations. Definitive details may be drawn as usual for
descriptively specified items. Details of definitively described items also
should be drawn, indicating their interface with performance items. The
performance-specified items, however, should be shown only in generic or non-
definitive form (see Figure 5). The proposer will return a complete set of
construction drawings, indicating his/her subsystems and their interfaces with
the conventionally designed elements provided in the RFTP.

A broad level of performance will allow the proposer to develop a propo-
sal for most building subsystems, or perhaps the entire building. If the AE
develops a definitive building plan, the proposer will develop all definitive
construction drawings (see Figure 6). If the proposer is to develop the com-
plete building design, the AE will provide only definitive site plans as con-
struction documents. The proposer will then develop all construction documen-
tation for the building.

At the broadest scope of performance, construction drawings provided to a
proposer will consist only of existing site drawings. Site design and build-
ing design guidance should be communicated primarily through a design program.
The proposer will develop all construction drawings for the entire project.
Figure 7 is an exanple of a schematic design guidance drawing.

The AE should develop facility specifications to 100 percent completion.
Performance items should be complete in content and criteria and final in
wording and composition. The AE should present descriptive items as edited
from OCE guide specifications, in a manner similar to that used for conven-
tional MCA final design. These edited specifications should be completed to
the 100 percent stage; that is, so they are ready for final typing and repro-
duction.

The AE should prepare a final CWE for submittal with the final RFTP.
This estimate should be developed in a manner similar to that used for a con-
ventional MCA final design estimate.

Final RFTP Review

Final review of the RFTP documents occupies a status similar to that of
the final design review in conventional MCA construction. The final RFTP
review insures that all contract document items are suitable for advertising.
Rather than reviewing a definitive final design, the District will review the
design and/or technical requirements from which a proposer will complete the
definitive design.

The final RFTP review panel should include representatives from the using
agency, the District, and, as appropriate, the Division and/or OCE. District
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Engineering Division personnel should include representatives from the

following branches or sections:

1. Sanitation.

2. Paving and grading.

3. Architectural.

4. Structural.

5. Mechanical.

6. Electrical.

7. Specifications.

The District's review of the final RFTP should be conducted in a manner
similar to that used for the concept review. Definitive site design drawings
and construction drawings should be reviewed to make sure they are correct and
that the appropriate revisions can be implemented. Definitive mechanical,
electrical, and/or plumbing design material should be reviewed in a manner
similar to that used for conventional MCA final review. The design program
and accompanying graphic material should be reviewed to make sure they are

complete and correct. Performance specification items should be reviewed to
insure that they are complete, that the specified criteria are correct, and
that the referenced test methods are reasonable. Descriptive specifications
should be reviewed in a manner similar to that used for conventional MCA final
design review.

Constructability Review

A constructability review should be conducted on a definitive site design
and other nonsystem items in a manner similar to that used for a conventional
ACA constructability review, as prescribed by ER 1110-345-803. A constructa-
bility review of the building's design, engineering, and detailing, however,
cannot always be done within the same context as conventional construction.
This is because much of the building's design, materials, and detailing may
not yet be known. A constructability review before the release of the bid
documents, therefore, will assume a somewhat different context. Design
aspects of the RFTP's technical requirements may be reviewed by the District
Engineering Division before the bid documents are released. However, review
of construction documents by the District Construction Division will be
deferred until after the contract is awarded ano he construction documents
are completed.
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RFTP Completion

The completion of the final RFTP package should occur in a manner similar
to that used for the completion of a bid package in conventional MCA design.

The AE should implement any necessary revisions in the project descrip-
tion and site data, design drawings or guidance criteria, and prescriptive
specifications or specifications. After approval, these documents should be
presented ready for reproduction and inclusion In the final RFTP.

The District's Contracting Office should conduct a contract data review
in a manner similar to that used for conventional MCA contract development.
The applicability of general provisions should be reviewed as should any data
specific to the particular project. The Contracting Office should assemble
the appropriate general provisions and develop the necessary special provi-
sions and instructions to be incorporated into the appropriate Division 0 and
Division I formats.

During the preparation of the final RFTP, the District's Construction
Division and the using agency should provide the Engineering Division with the
necessary support data, in a manner similar to that used for a conventional
MCA project. These data include the estimate of liquidated damages, phasing
requirements, and construction time requirements.

The District Engineering Division will then assemble all components of
the project and site description, contract documents, and facility design and
technical requirements. These documents should, at this stage, be ready for
distribution. Advertisement should be conducted as for a conventional MCA bid
package.
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5 DEVELOPING PERFORMANCE SPECIFICATIONS

Performance Specification Objectives

A comprehensive statement of performance specifications is essential to
insure that a facility's design and engineering will satisfy all functional
requirements. Performance specifications must:

1. Define and describe the building element to which the specification
applies.

2. State applicable requirements, criteria, and performance levels.

3. Describe how performance is to be tested.

References

The CSI Manual of Practice (1980) gives an orientation to and general
data for performance specifying. MPI-II, "Performance Specifications,"
includes general guidance for the use of performance specifications. MP2-6,
"Organization and Format for Performance Specifying," provides detailed gui-
dance for the development, formatting, and use of performance specifications.
This report does not duplicate all relevant information in the Manual of Prac-
tice; District personnel and the project AE should consult the latest edition
of the CSI manual when developing performance specifications for a systems-
oriented building procurement.

Development of Performance Specifications

User needs are specified by listing essential properties of the system or

subsystem in terms of quantitative values or limits and specific tests or
evaluation procedures. Thus, performance specifications establish the ends to
be achieved rather than the means of achieving those ends. The contractor may
choose whatever materials, fabrication methods, and installation techniques
he/she wishes, as long as it is insured that the results will satisfy user
requirements.

Levels of Performance Specifying

The AE may specify a system or subsystem according to different levels of
performance. Table 3 compares various degrees of performance and descriptive
specification.

The level of performance to be used in a particular facility depends on
the latitude the Corps and the AE are willing to allow the contractor or sup-
plier, and on the capabilities of potential participants in the project. For
most MCA systems-oriented facilities, specification in the range from level C
to level F (occasionally level G), as shown in Table 3, is appropriate.
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The AE can retain greater control over a facility's configuration by
specifying to a lower level of performance. To do this, the AE identifies a
particular type of subsystem or component, for example, a steel structural
frame, an integrated lighting/ceiling subsystem, or an aluminum curtain wall.
Performance criteria can be tailored to that particular subsystem, with many
performance characteristics intrinsic to that type of component. Thus, the
proposer has an opportunity to derive a configuration, but within the con-
straints of the subsystem's description.

The AE can allow greater latitude in configuration, materials, and pro-
cess by specifying a higher level of performance. By describing subsystems or
components in broader terms (e.g., "exterior walls"), and criteria in broader
terms (e.g., "thermal transmission" or "weather resistance"), the proposer may
respond with any of a variety of solutions. For example, curtain wall, pre-
cast panels, or concrete masonry may all be acceptable solutions to "exterior
walls."

Specification Format

Performance specifications shall conform to the CSI masterformat.
Although CSI developed this format primarily for descriptive, material-
oriented specification, the format can accommodate performance specifying. In
this way, both performance and descriptive items are integrated into the same
specification document. This reduces the chances of redundancy, omission, and
conflict within the specification.

CSI 16-Division Format

Performance specifying within the 16-division format depends on the level
of performance appropriate for a particular item. When performance specifying
at the product or component level, the work usually can be specified within an
appropriate broadscope section. But for certain components, narrowscope sec-
tions frequently will be appropriate.

When performance specifying at the integrated assembly or subsystem level
(within the constraints of a prescribed material), the work usually can be
specified within a material-dependent division. Broadscope sections also will
be appropriate for performance-specifying certain material-prescribed subsys-
tems.

When specifying on a higher level of performance (for example, where a
constraint to one material is either not required or not appropriate), the
work cannot always be specified within a material-specific division. Simi-
larly, performance-specifying a component or a subsystem incorporating several
primary materials is inappropriate within a material-dependent division. In
these cases, the work must be specified within Division 13 -- Special Con-
struction. A structural subsystem can be specified within section 13120,
Preengineered Structures. Section 13020, Integrated Assemblies, is the
appropriate broadscope section for performance-specifying other subsystems
that are inappropriate for other material-dependent sections.
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Broadscope section 13020, Integrated Assemblies, may include narrowscope
sections 21 through 29, allowing up to nine subsystems to be specified within
that heading. In the other divisions, broadscope headings may be used as
all-inclusive (if appropriate), or may be further divided into narrowscope

headings. Narrowscope section numbers and headings which are otherwise unas-
signed can be used for performance-specifying items inappropriate for previ-

ously designated sections. The AE may also create sections before the 100
numbers in any division.

Nonsystems work and work specified in conventional descriptive terms

shall be specified within the appropriate division, broadscope, and narrow-
scope sections.

Table 4 shows the possible locations within the CSI 16-division format of
subsystems described in this report. The format of Table 4 is an example of
how the CSI 16-division format can be used to specify the appropriate level of
performance and how it can be used to organize subsystems appropriate for a

specific project.

CSI Three-Part Format

Each performance specification section is specified in three parts in a
manner similar to that used for conventional descriptive specifying in a CSI
three-part format. Descriptive specification sections are headed Part I -

General; Part 2 -- Products; and Part 3 - Execution. Performance specifica-
tion sections will be headed Part I - General; Part 2 - Subsystems; and Part
3 -- Execution. Each part will contain the items listed in Table 5 (as

appropriate) for a particular project.

Specifying by Attribute

An attribute is a characteristic of performance to be described and

defined by requirements and criteria. The performance concept requires that
results rather than materials or methods be specified. The required results
must be explained in clear, definitive terms, usually by describing them in
terms of performance attributes.

Performance specifications are developed by applying attributes to ele-

ments of the building. Not all attributes will apply to all building subsys-
tems, and an attribute will not necessarily apply to the same subsystem in all

projects. The AE must match the appropriate attributes with the appropriate

subsystems or components for each particular project.

After an attribute is associated with a particular subsystem, the desired

performance of that subsystem must be defined and described as part of the

performance specification. This is done by using the three essential com-
ponents of a performance attribute: requirements, criteria, and tests.

A requirement is a statement of the desired end result, usually in quall-
tative terms. More than one requirement may be defined for an attribute.
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Table 4

Performance Specifying in CSI 16-Division Format

Subsystem Component/Product Naterial-Prescribed Subsystem Unconstrained Component/Subsystem

SUPER- DIVISION 3 -- CONCRETE DIVISION 3 -- CONCRETE DIVISION 13 -- SPECIAL
STRCCTURE 03400 Precast Concrete* 03400 Precast Concrete* CONSTRUCTION

03500 Cementitous Deck*'** 13020 Integrated Asemblies
+

13120 Preenglneered Structure

DIVISION 5 -- METAL DIVISION 5 - METALS

05100 Structural Metal 05100 Structural Metal Framing
Framing* 05300 Metal Decking**

05200 Metal Joists*,*'

0530 Metal Decking*
05400 Cold Formed 3etal

Framing

DIVISION 6 -- WOOD AND PLASTIC DIVISION 6 - WOOD AND PLASTIC
06100 Rough Carpentry* 06170 Prefabricated Structural
06130 Heavy Timber Wood

Construction*
06150 Wood-Metal Systems
06170 Prefabricated Structural

Wood
06500 Structural Plastic*

EXTERIOR DIVISION 3 -- CONCRETE DIVISION 3 -- CONCRETE DIVISION 13 -- SPECIAL CONSTRUCIJ::
WALLS 03400 Precast Concrete* 03400 Precast Concrete* 13020 Integrated Assemblies

DIVISION 4 -- MASONRY DIVISION 4 -- MASONRY
04235 Preassembled Masonry 04235 Presssembled Masonry

Panels Panels

DIVISION 7 -- THERMAL AND DIVISION 7 -- THERMAL AND MOISTURE
MOISTURE PROTECTION PROTECTIO

o7400 Preformed Roofing and 07400 Preformed Roofing and
Siding* Siding*

DIVISION 8 -- DOORS AND WINDOWS DIVISION 8 -- DOORS AND WINDOWS
0810 Metal Doors and Frames* 08900 Glazed Curtain Walls
08200 Wood and Plastic Doors*
08400 Entrances and Storefronts
08500 Metal Windows*
08600 Wood and Plastic Windows*
08650 Special Windows*

08900 Glazed Curtain Walls*

DIVISION 9 -- FLOORING DIVISION 9 -- FINISHES
09100 Metal Support Systems* 09100 Metal Support Systems"

5

FLOORING DIVISION 9 -- FLOORING DIVISION 9 -- FINISHES DIVISION 9 -- FLOORING
09300 Tile 09650 Resilient Flooring 0900 Flooring
09400 Terrazzo 09680 Carpeting PARTITIONS
09550 Wood Flooring
09650 Resilient Flooring
09680 Carpeting

PARTITIONS UIVISION 3 -- CONCRETE DIVISION 3 -- CONCRETE DIVISION 10 -- SPECIALTIES
03400 Precast Concrete* 03400 Precast Concrete* 10150 Compartments and

Cubicles*
10250 Service Wall Systems
10600 Partitions
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Table 4 (Cont'd)

subsvstem pnent/Ptoduct MateriaL-Presc r ib-_ Subsystem Unconstrar4e G0mponeet /Subsyste-

P.AR IITINS DIVISION 4 -- MASONRY DIVISION 4 -- MASONRY

05235 Preassembled Masonry 
04235 Preassembled Masonry

(CONTD) Panels Panels

DIVISION 5 METALS DIVISION 5 -- METALS DIVISION 13 -- SPECIAL

05400 Cold-Formed Metal O54D00 Cold-Formed Ketal CONSTRUCTIO
Framig Fraing 3020 integrated Assemblies

Framing 
Framing

DIVISION 6 - WOOD AND PLASTIC DIVISION 6 -- WOOD AND PLASTIC

00100 Rough Carpentry* 
06100 Rough Carpentry

DIVISION 9 -- FINISHES 
DIVISION 9 -- FINISHES

09100 Metal Support Systems* 
09100 Metal Support Systems

09250 Gypsum Wallboard* 
09260 Gypsum Wallboard Systems

09500 Acoustical Treatment"'"
5

DIVISION 10 -- SPECIALTIES DIVISION 10 -- SPECIALTIES

10150 Compartments ind Cubicles 10150 Compartments and Cubicles

10250 Service Wall Systems 10250 Service Wall Systems

10600 Partitions 
10600 Partitions*

CElLIi )IVSI~ON 9 -- FINISHES DIVISION 13 -- SPECIAL

LINT1V 9 Ce I SES CONSTRUCTION CONSTRUCTION

Systems** 13070 Integrated Ceilings 13070 Integrated Ceilings

0QLSO Acoustical Ceilings

1070 Integrated Ceilings

lbS0O Lighting"

.V,\C DIVISION 15 -- MECHANICAL DIVISION 15 -- MECHANICAL DIVISION 15 M MECHANICAL

1600t Pe -r MECHAtA 15600 Power or Heat Generation
Generation 15650 Refrigeration

15650 Refrigeration 15800 AIr Distribution

15800 Air Distribution*

PLMBING JIVISION 15 -- MECHANICAL DIVISION 15 -- MECHANICAL 
DIVISION 15 ,qCRANCAL

15400 Plumbing Systems* 
L5400 Plumbing Systems

15450 PluabioR Fixtures and 15500 Fire Protection

Trim*

15500 Fire protectiOnA

nILECTRICAL DIVISION 1b -- ELECTRICAL 
DIVISION 16 - ELECTRICAL 91VISLON 1- ELECTRICAL

16400 Service and 
16400 Service and Distribution

Distrlbution* 16500 Lighting

16500 Lighting 
16600 Special Systems

16600 Special Systems* 16700 Comunications

16700 Communications*

iotes ; nLdlnv appropriate narrowscope sections.

*5 12 ,,< ,mhterial onstraint is appropriate or desired.

* nor , ,ien t upon tih. scope of the component or subsystem.

y+ p..ixnI-s e partitlons should be specified within the appropriate

Diision 14 broadscope section.

dinL no.' appropriate broadscope sections.

4eneral: The above displav reflects the 1978 edition ol CSI MASTERFORMAT:

,erl,- scrin numbers and titles with the current edition.
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Table 5

Items Included in CSI Three-Part Format

00000 (MASTERFORMAT TITLE)

PART I -- GENERAL

Description
Related work
Work installed but furnished by others
Work furnished but not installed

System description
Definitions

Quality Assurance
Applicator's/erector's qualification
System prequalification
Testing agency

Submittals

PART 2 -- SUBSYSTEM

Subsystem performance (the total subsystem, as an integrated unit)
Attribute
Specification statements (containing requirements, criteria, and tests)
(Repeat for each appropriate attribute)

Component performance (repeat, as necessary, any distinct component
inappropriate for specification under "Subsystem Performance")

Attribute
Specification statements (containing requirements, criteria, and tests)
(Repeat for each appropriate attribute)

PART 3 -- EXECUTION

Inspection
Field quality control
Adjustments and cleaning
Schedules
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A criterion is a definitive statement of a performance level for a par-
ticular requirement, stated in quantitative or qualitative terms. A criterion
must be either measurable or observable. If a criterion cannot be quantified,
its statement of required performance must be explicit enough to guarantee the
required result. Several criteria may be needed to completely and accurately
define a requirement.

A test is the method by which performance is verified; that is, how a
building element's actual or predicted performance level is measured. Each
criterion has at least one test associated with it; such tests may be recog-
nized industry methods, calculation or engineering analyses, observations, or
professional judgment. Test evaluation may require conducting the specific
test or simply submitting certified results of previous testing, as appropri-
ate.

The attributes listed in Table 6 define the requirements of the subsystem
to be specified. They are grouped into four categories: safety and protec-
tion requirements, functional requirements, sensible requirements, and practi-

cal requirements.

Relevant Attributes

The AE must identify which attributes must be specified if a subsystem is
to function according to the user's needs. This attribute choice depends on
the judgment and expertise of the AE. However, certain groups of attributes
are usually associated with particular subsystems. Figure 8 shows some rela-
tionships among attribute groupings and subsystems that were established in
previous systems-oriented construction projects. This figure is an example of
how attributes relevant to a particular subsystem and facility can be identi-
fied. However, the performance specification should not be considered com-
plete until the entire attribute list has been checked. Note that the list in
Table 6 may not include all attributes appropriate *to a particular building
subsystem. Additional attributes can be included, as appropriate for a
specific project.

Attribute Requirements

For each attribute, the performance specification must include a require-
ment, criterion, and test statement.

An attribute requirement is a qualitative statement describing, in a
broad sense, the function a subsystem is to perform with regard to the attri-
bute being specified. It is the first statement of a subsystem's required
performance level. Each requirement is further described by criteria which

set definitive performance levels.

Any particular attribute may require several requirements to adequately
describe the intended function of the subsystem. Similarly, each requirement
may need several criterion statements to adequately define the intended per-
formance level. All necessary criteria should be attached to a requirement
before the next requirement is stated. See Appendices C and D for examples.
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Table 6

Attribute List

SAFETY AND PROTECTION ATTRIBUTES

II Fire Safety (03) Toxicity
(04) Chemical Safety

(01) Fire Code Compliance (05) Protection Against Biological Life
(02) Fire Areas (06) Erection Safety
(03) Fire Barriers
(04) Egress Means 13 Property Protection
(05) Protective Devices
(06) Fire Reslstance/Combustibility (01) Theft Security
(07) Fire Load/Fuel Contribution (02) Security Against Vandalism
(O8) Surface Spread of Flame (03) Resistance to Misue
(09) Flame Propagation 

(03) Resistance to Misuse

(10) Smoke Generation 14 Handicakped Considerations
(i1) Smoke Propagation
(12) Accidentisl Ignition (01) Handicapped Access

(02) Physically-Impaired Usage

12 Life Safety (other than fire) (03) Vision-Impaired Usage
(04) Hearing-Impaired Usage

(01) Physical Safety
(02) Electrical Safety

FUNCTIONAL ATTRIBUTES

21 Code Compliance 24 Transmission Characteristics

(01) Heat
22 Strength (02) Light

(03) Air Infiltration

(0') Static Loading (04) Vapor Penetration
(02) Live Loading (05) Water Leakage
(03) Horizontal Lnading (06) Condensation
(04) Deflection
(05) Thermal Loading Note: Sound transmission is included
(06) Structural Serviceability in Attribute 32(02).
(07) Seismic Loading
(08) impact Loading
(09) Penetration Relqtance 25 Waste Products and Discharge
(10) Temporary Londs

(01) Solid Waste
23 Durability (02) Liquid Waste

(03) Gaseous Waste

(01) Impact Resistince (04) Odor
(02) Moisture Resistance (05) Particulate Discharge
(03) Thermal Resistance (06) Thermal Discharge
(04) Corrosion Resistance (07) Radiation
(05) Chemical Resistance
(06) Weather Resistance Note: Energy radiated in the

(0
7
1 Ultraviolet Resistance the form of sound or

(0b Surface Stability vibration is considered
(09) Stain Resistance under Attribute 32(01).
(10) Absorbency
(11) Cleanability 26 Operational Characteristics
(12) Color Resistance
(13) Friability/Frangibility (01) Method of Operation

(14) Abrasion Resistance (02) Results of Operation
(15) Scratch Resistance (03) Cycle Time/Speed of Operation

(16) Dimensional Stability
(17) Cohesiveness/Adhesiveness
(18) System Life
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Thble 6 (Cnt'd)

SENSIBLE ATTRIBUTES

31 Aesthetis Pr ert Ies. (03) Dtairebusion

(01) Arrang..en t (04) Pro-axurization
(02) CnpoqItttrl (OS) Temperature
(03) Texture (06) Moisture
(04) Color/i;lons
(05) (!nifrmity/Yarlety 35 measurable Characterlstics

(06) Compatibility
(01) Levelness
(02) Plumbness
C Oimension/Tolerance

32 Acoustic Properties (:., Volume
(05) Flatness

(01) Noise Generation (06) Shape

(02) Noise Transmission (07) Weight,'Denalty
(03) Reverberation

36 fiaterial Properties

33 Illumination (01) Hardness
(02) Ductility/Brittlenin.

(01|) Level (013) Na! lesbi Iiiy

(02) Color (04) Renilience
(03) Shadow/GlAr (05) Flasticity/Pla.C1tlcy
(04) Reflection (06) Toughness

(07) Viscosity
(O8) Creep

34 Ventilation (09) Friction

(0) Thermal panl o

(01) Air Quality

(02) Velncity Note: Reflectance is considered
.nder Attribute 33(04)

PRACTICAL ATTRIBUTES

41 Cost

(01) Initial Cost (04) Replaceability
(02) Cost of Operation (05) Inconvenience
(03) Maintenance Cost (06) Extendibility
(04) Salvage Value (07) Adaptability
(05) Replacement Cost (08) Replacement Sequence
(06) Relocation Cost (09) Service Frequency

42 Interface Characteristics
44 Source

(01) Pit
(02) ,Attachment (01) Multiple Source
(03) Tolerance (02) Guaranteed Source
(04) Kodniarlty (03) Stability of Producer
(05) Rotatability
(06) Relocatahility
(07) Erection Sequence

45 Personnel Neeor
43 Service

(01.) Maintenance Personnel
(01) Repairability (02) Training
(02) Interchangeability (03) Labor Organization Requirements

(03) Accessibility

NOTE: The nunmbrs appearing with sttributes in this table are only for reference
in this report. They need not be so numbered in a verformance specification.
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SYSTEMS
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ATTRIBUTE
MATRIX (X 'ne - L C L5
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HANDICAP

CODEU (U L r 0. LU

STRENGTH
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WASTE MANAGEMENT - -,-

OPERATIONAL - -

ESTHETIC
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o m

M E A S U R A B L Z

MtATERIAL ( N

COST

I T, T

NTERACE

LEGEND}F ATTRIBUTE OF KEY IMPORTANCE AND SPECIFICATION SHOULD

BE DEVELOPED.

ATTRIBUTE OF SECONDARY IMPORTANCE AND SPECIFICATION
SHOULD BE DEVELOPED.
ATTRIBUTE SHOULD BE CONSIDERED AS PART OF A TOTAL
CHECK LIST.

Figure 8. Subsystem-attribute matrix.
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Criteria Sources

After the AE has applied the ,,propriate attributes and defined the
appropriate requirements for a subsystem, he/she must establish definitive
criteria for each requirement. The AE's criteria sources will be in the AE
package as described in Chapter 4. Department of Defense publications that
may be used as sources from which criteria can be developed are listed in
Table 7. Although these documents are usually of a descriptive nature, they
can help identify appropriate performance levels. Nonmilitary sources of cri-
teria are listed in Table 8. The AE's function in preparing a performance
specification is mostly to review requirements and criteria documentation sup-
plied in the AE package and to translate applicable criteria into a format
appropriate to the performance specification.

In some cases, standard military criteria are expressed in performance
terms, and they can be translated to performance criteria statements with lit-
tle modification, e.g., fire safety and structural criteria. In other areas,
however, the AE must develop performance criteria for which only descriptive
military criteria exist. In these cases, the AE must determine the perfor-
mance equivalency of the descriptive criteria and express the appropriate per-
formance levels in the specification. For example, durability or acoustic
transmission criteria must be developed by the AE where military criteria give
only wall construction and finish r quirements.

Guid4ce for developing definitive criteria for selected performance
attributes is given in Appendix F. Example requirement statements and cri-
teria statements for selected attributes discussed in this chapter are given
in Appendix C.

Test and Evaluation

The third element in part IL of a performance specification is a state-
ment of how District Engineering Division personnel will evaluate the proposal
to insure it conforms to the criteria stated in the specification. This may
be done during the proposzl evaluation process, during construction, or during
the final, post-construction acceptance procedure. In the contex. of the per-
formance specification, the test and evaluation procedure includes:

I. Review of drawings.

2. Review of design calculations or computer simulation results.

3. Independent testing laboratory certification that a subsystem or com-
ponent satisfies a specific American Society of Testing and Materials (ASTM)
or other standard industry test.

4. Supplier c rtification that components satisfy criteria in an
appropriate, legally binding format.

5. Contractor tests of prototypes or first-delivered items usually con-

ducted in the presence of the District's representative either in the factory
or onsite.
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Taih Ie 7

Army Criteria Sources

Department of Defense Manuals

DOD 4270.1-M Construction Criteria Manual

Engineering Regulations (Corps of Engineers)

ER 1110-6 Fire Protection and Safety

ER 1110-102 Design for the Physically
Handicapped

ER 1110-1-260 Fire Protection Policy

ER 1110-345-700 Design Analysis

ER 1110-345-720 Specifications

Technical Manuals

TM 5-618-12 Paints and Protective Coatings

TM 5-785 Engineering Weather Data

TM 5-800-1 Construction Criteria for Army
Facilities

TM 5-800-2 General Criteria: Preparation of

Cost Estimates

TM 5-805-3 Roof Decking

TM 5-805-4 Noise Control for Mechanical Equipment

TM 5-805-6 Caulking and Sealing

TM 5-805-7 Welding

TM 5-805-8 Builders Hardware

TM 5-805-9 Power Plant Acoustics

TM 5-805-10 Acoustical Treatment

TM 5-805-11 Movable Partitions

TM 5-805-12 X-Ray Shielding

TM 5-805-13 Raised Floor System

TM 5-805-14 Roofing Design

TM 5-807-7 Color for Building

TH 5-809-2 Concrete Structural Design for Building

TM 5-809-3 Masonry Structural Design for Building

TM 5-809-4 Structural Steel. Structural Aluminum.
Steel JointS and Cold-Formed Steel
for Buildings

TM 5-809-5 Wood Structural Design for Buildings

Th 5-809-8 Metal Roofing and Siding

TM 5-809-10 Seismic Design for Building

TM 5-809-11 Design Criteria for Facilities in Areas
Subject to Typhoons and Hurricanes
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Table 7 (Cont'd)

TM 5-810-1 Mechanical Design: Heating, Ventilating
and Air Conditioning

TM 5-810-5 Plumbing

TM 5-811-1 Electrical Design: Electrical Power
Supply and Distribution

TM 5-811-2 Electrical Design: Interior Electrical

System

TM 5-811-3 Electrical Design: Lighting and
Static Electricity Protection

TM 5-811-4 Engineering and Design: Corrosion
Control

TM 5-812-i Fire Protection: Fire Prevention

TM 5-813-5 Water Supply: Water-Distribution
System

TM 5-814-1 Sanitary Engineering: Sanitary and

Industrial Wastes

TM 5-814-8 Evaluation Criteria, Guide for Pollution
Prevention Control and Abatement Program

TM 5-830-3 Dust Control

TM 5-840-2 Storage Facilities: Storage Depots

Engineering Manuals

EM 385-1-1 General Safety Requirements Manual

EM 1110-1-103 Design for the Physically Handicapped

EM 1110-1-2101 Working Stresses for Structural Design

Standard Designs

Refer to Standard Designs prepared for the
approptiate facility types.

Engineering Technical Letters

ETL 1110-1-87 OSHA Standards

ETL 1110-3-141 Environmental Consideration In

Construction Contracts

ETL 1110-3-183 Revised Seismic Design Manual

ETL 1110-3-190 DOD Construction Criteria Manual

ETL 1110-3-309 Interim Energy Budgets for New Facilities

ETL 1110-3-317 Engineering and Design, Snow Loads

Technical Bulletin

TB MED 251 Noise and Conservation of Hearing

Department of Labor/OSHA (by Reference)

16 CFR 1201 Safety Standards for Architectural
Ilazing Materials
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6. Onsite inspection by the District's Construction Division representa-

tive.

A statement of the test method must be included with each criterion

statement in the performance specification. Appendix C indicates the type of
evaluation procedure applicable to each attribute.

Appendix E lists ASTM and other test documentation frequently used In
performance specifications. For convenience, the tests in Appendix E are
listed by attribute. A test may be appropriate for more than one attribute.
Several tests may apply to a single attribute. The AE must identify the test
most representative of a specific project's conditions. Specifications should
refer to the most recent edition of each test procedure. The AE should verify

the date of the latest revision with the organization that issues the test
procedure.

Form of Specification

Part II of the performance specifications may be written in either expli-
cit or implicit form. In the explicit form, requirements, criteria, and tests
are specifically identified in the specification statement. In the implicit
form, the specification content usually includes a statement of requirements,
criteria, and test without specific identification. (Table 9 gives examples
of similar specification statements in both explicit and implicit form.)
There is no clear advantage or disadvantage to either form. In most cases,

the implicit form is less wordy and repetitious. The explicit format often is
longer and may be redundant, but the AE may find cases where a specification
in the explicit form describes the required performance more accurately than
the implicit form.
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Table 9

Comparison of Explicit and Implicit Specification Format

The following two excerpts from performance specifications have essentially
the same content, although different test methods are required. Both excerpts
are concerned with the Durability Attribute for a Floor/Ceiling System.

EXPLICIT FORMAT: EXPLICIT FORMAT (Continued):

Requirement Criterion C
Provision should be made for a level, The floor covering should have a satisfactory
cleanable and aesthetically suitable acceptable service life of 10 years in light
finished floor wearing surface for traffic areas and 5 years in moderate or heavy
living, dining, sleeping, and activity traffic areas, when recognized maintenance methods
areas, and for corridors, and schedules are used.

Criterion A Test
The floor covering shoul be dimensionally Satisfaction of previously delineated
stable to the fluctuations in temperature criteria, analysis of performance data,
and moisture -hich occur in normal service, and added simulations as necessary.
The linear dimension change should be less
than 0.024 inches per foot for Test 1 or
should compare favorably with recognized
floor coverings when evaluated
under procedures of Test 2.

IMPLICIT FORMAT
Test 1
Evaluate floor coverings using the linear Provide level, cleanable, durable, and
dimensional stability method of 6211 of aesthetically suitable floor wearing surfaces
Federal Test Method Standard No. 501sa. for bathrooms, kitchens, and laundry areas that

will resist grease, water, water vapor,
Test 2 detergents, and normal household chemicals.
Evaluate floor coverings under simulated a. Linear dimension change shall not exceed
service conditions such as those specified 0.024 inches per foot, as determined by
in ASTM D 2394-68 or those required by Method 6211 of Federal Test Method Standard
the exposure conditions. No. 501a.

Criterion B b. Performance shall be rated for 10 years
The floor covering should remain attached under light traffic and for 5 years
to substrate, the amount of gag not under heavy traffic when tested in
to exceed 1/2-inch. accordance with Federal Specification

SS-T-312a (gradual color mellowing is
acceptable).

Test
Adhesion test -- the bond strength of the c. The bond strength of the adhesive shall not
adhesive should be tested as in exceed a 1/2-inch sag when tested.as in
Paragraph 4.4.4 of Federil Specification Paragraph 4.4.4 of Federal Specification
H-M-All 5a. M-MM-A- 15s.

84

-I



b PROPOSAL. lVALHATION AND AWARD

Evaluation Objectives

During proposal evaluation, proposalq responsive to all RFTP requirements
are identified. Because the responsive proposal with the lowest bid will be
recommended for contracL award, tills ev,luolon must insure Lhat all proposals

eligible for bidding will completely satisfy the user's requirements.

Evaluation Context

Proposal evaluation does not differ radically from conventional MCA
design review. Drawings, design analyses, and material specifications are
reviewed to insure compliance with Corps requirements. This review should be

conducted by the same professionals responsible for reviewing conventional MCA
designs.

Verifying a proposal's compliance to Corps requirements is a critical
step in a performance-oriented procurement. It is in the best interest of the
user, the Corps, and the eventual contractor to establish a proposal's respon-

siveness before the construction contract is awarded. This is especially
critical for any proposal using innovative or nonstandard building technology.

If a proposal's compliance with Corps requirements is not established
before the contract Is awarded, the Corps can only attempt to compel the con-
tractor to comply with performance specifications during the course of the
contract. This can lead to misinterpretations, conflicts, and changes. Most
important, timeliness and construction quality may be compromised.

A systematic evaluation of proposals justifies the propriety of the
contract's award and minimizes the risk of an award challenge; e.g., by elim-
inating the possibility that a losing proposer will claim the successful pro-

poser cannot meet Corps requirements.

The Comptroller General has consistently upheld the Government's author-
ity to base proposal evaluations on any reasonable factor. However, each
requirement must be clearly stated in the RFTP; the evaluation and determina-

tion of acceptability must be entirely objective, based on the proposal's con-
formance to the RFTP criteria. Each proposal is evaluated against the speci-
fied criteria and not against other proposals. Thus, a proposal cannot be
judged "more acceptable" or "less acceptable" than another. Rather, a propo-
sal Is either "acceptable" or "not acceptable" in its compliance with the pro-

vislons of the RFTP.

Competent evaluation depends largely on whether the RFTP criteria are
accurate and complete. Competent evaluation also depends on whether a
comprehensive procedure to determine a proposal's compliance with Corps
requirements can be developed.

85

- I



Corps Objective

The Corps' objective in evaluating proposals is to deliver facilities
that meet all the user's specified requirements at the least cost to the Army.
To do this, facility requirements in the RFTP must be accurate and comprehen-

sive and data submitted by the proposer must be complete and detailed. The
proposal's documentation can then be reviewed to verify compliance with each

RFTP criterion.

Construction Industry Considerations

The Corps should inform proposers of the basis on which their proposals

will be judged, so they are aware of the evaluation criteria from their first
involvement in the project. A proposer may also monitor his/her proposal with
regard to its evaluation throughout the proposal's development.

Evaluation Criteria Content

A proposal is evaluated against the requirements and criteria specified

in the RFTP. However, it is not always easy to make a direct association
between a specified performance criterion and its actual performance (as Indi-

cated by proposal documentation). Evaluation criteria should be developed so
Corps personnel can readily identify a proposal's compliance with the require-
ments specified in the RFTP. These criteria must have the same content as the

specification criteria. Evaluation criteria do not stipulate required perfor-
mance, but serve only as a guide to comparing the proposed solution to the
specified requirements.

Evaluation may consist of a simple "yes" or "no" response to a provision

or display of a specified item or characteristic. Or it may consist of an
indication of a value or degree of measure which rates the sufficiency of an
item or characteristic displayed in the proposal.

Three major proposal components will be examined during the evaluation:

the proposer's responsibility in financial and business matters, the
proposal's technical responsiveness to the facility's requirements, and the

cost of the facility. The evaluation must insure that the accepted proposal
completely satisfies the specified requirements in each of these three areas.

Proposer Responsibility

Criteria for the evaluation of a proposer's financial and business
responsibility will, at this stage, consist only of a "yes" or "no" response
to each submittal required of the proposer in the RFTP's contract require-

ments. This evaluation is similar to the inspection of bid submittals in con-
ventional MCA bid evaluation. A statement of "provided" or "not provided"
should be developed for, but not limited to, the following submittals required
by the RFTP.
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1. Professional certification of involved personnel.

2. Bid guarantee, as appropriate.

3. Representation and certification.

4. Disclosure statement.

5. Proposal form.

6. Identification of subcontractors and consultants.

7. Small business contracting program, as applicable.

8. Minority business contracting program, as applicable.

Following the final selection of a proposal, a preaward survey will be
conducted for the winning proposer, in a manner similar to that used for con-
ventional MCA construction contracting. Thus, a proposer's capabilities in
executing the contract will be adequately Investigated.

Technical Responsiveness -- Site Design

If the site design is to be executed by the proposer, evaluation criteria
should be included for the following items, as they are presented in the site
design criteria specified in the RFTP.

1. Building placement. Includes use of the site, relation to features
external to the site, approaches, views, and aesthetics.

2. Building orientation. Includes solar exposure, wind exposure, topo-
graphical relation, views and vistas, and aesthetics.

3. Site circulation. Includes vehicular and pedestrian flow, conflicts,
safety, circulation identity and image, traffic capacity, parking capacity,
parking arrangement, building access, and building service.

4. Site grading. Includes use of topography, aesthetics, and drainage.

5. Landscape. Includes use of existing materials, microclimate effects,
aesthetics, material hardiness, maintenance, and erosion control.

6. Site fixtures. Includes placement, function, aesthetics, and scale.

7. Other. Includes miscellaneous site design features, as specified.

Site civil items will be evaluated only to make sure they conform to
prescriptive site specifications. Evaluation criteria should be included for
the following items, as appropriate for the site specifications of the RFTP.
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1. Pavement design. includes materials and structural design.

2. Storm drainage. Includes drainage courses, capacity, and disposi-

tion.

3. Water supply. Includes layout, materials, capacity, and fixtures.

4. Electrical supply. Includes layout, materials, equipment, and capa-

city.

5. Gas supply. Includes layout, materials, and capacity.

6. Sanitary sewer. Includes layout, materials, grade, capacity, and
equipment.

7. Other. Includes miscellaneous site civil items, as specified.

Technical Responsiveness -- Architectural Design

If a building's design is to be executed by the proposer, evaluation cri-
teria should duplicate each item of the RFTP design program. Because these
items are rated as either "conforming" or "nonconforming," it is critical that
every user-required characteristic be completely and accurately documented,
that conformance to design criteria will insure satisfactory design, and that
only those proposals that completely satisfy the specified criteria are
accepted. Criteria should be included for the following items, as presented

in the design program of RFTP.

1. External orientation. Includes relation to surrounding buildings,
spaces, and activities.

2. Functional spaces and areas. Includes functional groups and square

footages.

3. Furnishings and equipment. Includes layout and clearance dimensions.

4. Adjacencies and proximities. Includes distance, access, and visual

and audio relations.

5. Circulation. Includes distance, flow, conflict, origin, and destina-
tion.

6. Access. Includes emergency ingress and egress, distance, and person-
nel population.

7. Critical dimensions. Includes stairs, landings, ramps, hallways,
window and door dimensions, story height, number of stories, and building and
ceiling heights.

8. Interior volumes and spaces. Includes function and use.

9. Exterior volumes. Includes arrangement, composition, massing, shape,

scale, context, and aesthetics.
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10. Exterior treatment. Includes materials, compatibility, texture,
color, design image, and aesthetics.

II. Interior finishes. Includes texture, color, function, maintenance,
and aesthetics.

12. Other. Includes miscellaneous architectural design features, as
specified.

Technical Responsiveness -- Building Construction

An evaluation criterion should be developed for each performance cri-
terion specified in the RFTP. Chapter 5 of this report gives the attributes
(and their respective criteria) used in performance specifications and the
test methods used to measure an attribute's conformance to the criteria.
Evaluation of each descriptive item of the specification should indicate "con-
formance" or "nonconformance" to the specification, as in conventional MCA
design review.

Costs

As the use of one-step procurement is currently restricted to Turnkey
Family Housing, cost evaluation criteria for a performance-based MCA procure-
ment can consist only of a proposer's bid. Technically responsive proposals
are evaluated on the basis of low cost alone.

A facility's cost has several components. ETL-111O-3-296 requires that
both life-cycle costs and initial construction price be considered in the
development of MCA facilities. As a minimum, life-cycle costs consist of the
following items: (1) initial investment, (2) operating costs, (3) maintenance
costs, (4) custodial costs, (5) repair costs, and (6) replacement costs.

Other life-cycle costs may include, but should not be limited to, the
following items (as appropriate for a particular facility): (1) the cost of
money, (2) operational training costs, (3) documentation costs, (4) design and
redesign costs, (5) remodeling and space modification costs, (6) downtime, (7)
functional use costs, and (8) beneficial income such as salvage or the sale of
byproducts.

Evaluation Criteria Development

As each contract paragraph, design requirement, and specified section is
written, a corresponding evaluation criterion should be composed. This con-
current development serves two purposes: it insures that all contractual
design and technical criteria will be examined during evaluation, and that
each specified criterion can be verified when the proposal is evaluated.

Evaluation criteria may be developed either by the AE or by District
Engineering Division personnel, but the District's Engineering Division may
find it more convenient to include the development of evaluation criteria in
the AE's scope of work.
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Criteria Development -- Proposer Responsibility

Evaluation criteria for proposer responsibility should be developed in a
manner similar to that used for conventional MCA contracting. The criteria
should be designed so the evaluation team can respond "yes" or "no" to state-
ments about the proposer's fulfillment of specified conditions, or provision
of specified data. The District Contracting Officer can help the AE or Dis-
trict Engineering Division personnel identify the appropriate conditions or
submittals required of the proposer.

Criteria Development -- Technical Responsiveness

Technical evaluation criteria will consist of statements which correspond
to each design and technical criterion specified in the RFTP. Each statement
should have three basic elements:

1. A description of the criteria specified in the RFTP.

2. The proposal's response to the specified criterion.

3. A statement of whether the proposal has satisfied the specified cri-

terion.

The evaluator also must consider the following information (either expli-
citly or by reference) in evaluation criteria statements:

1. The attribute under evaluation.

2. The characteristic, value, or measure specified in the RFTP.

3. The submittals or documentation required by the RFTP.

4. Whether the proposer has provided the required submittals.

5. Whether the attribute in question can clearly be identified in the
proposal.

6. The characteristic, value, or measure provided in the proposal.

7. Wether the proposal's quantification or units of measure are con-
sistent with the specified criterion.

8. Whether the proposer's method of verification is technically valid.

9. Whether the proposal does or does not satisfy the specified cri-
terion.

The criteria format given above applies to descriptive specification
items and performance criteria. Conformance to descriptive items can, there-
fore, be verified in a manner similar to that used for conventional MCA design
review (see Appendix G for an example).
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Cost Criteria

As with conventional formal advertising, contract award is based simply
on the lowest responsive bid. In a two-step procurement, however, the bid
cost may include both initial and life-cycle cost considerations.

frti .'oes

A proposer's bid may be broken down into several elements, as appropri-
ate, for a specific project's contract and bid requirements. This breakdown
may include in-plant costs, site work costs, or transportation costs, ir addi-
tion to total construction costs. The cost evaluation criterion for initial
cost will consist only of lowest initial cost.

ETL 1110-3-2961 requires that both initial construction costs and life-
cycle costs be considered during development of an MCA facility design.
Unlike conventional design, however, the Corps does not exercise control over
all details of the design in a performance-based procurement. Thus, the first
opportunity for the Corps to assess life-cycle economy is at the proposal
evaluation stage.

Life-cycle cost considerations can be reflected in a performance-oriented
building procurement in either of two ways: through performance criteria, or
through analysis of proposals' life-cycle economies. By establishing perfor-
mance criteria to reflect life-cycle considerations, a responsive proposal
will meet the minimum life-cycle economies acceptable to the District. By
directly analyzing proposals' life-cycle performances, the District can optim-
ize life-cycle and construction economies.

1. Performance criteria: considerations for life-cycle economy can be
incorporated directly into performance criteria. An example would be specify-
ing a maximum energy budget for the facility, such as "... maximum 60,000
Btu/sq ft gross floor area/year for heating and cooling...". A proposal meet-
ing this requiremen would, therefore, meet the minimum life-cycle economies
acceptable to the ps. Conformance would be evaluated in the same way as
other performance criteria.

The primary advantages of this method lie in its simplicity and objec-
tivity. A proposal either does or does not meet the minimum criteria.
Evaluation is straightforward, since energy-use analysis is a fairly well
understood exercise. Contract award Is still based on low responsive bid.

The greatest disadvantage to this method, however, is that there is no

incentive to improve on the minimum life-cycle performance. Life-cycle
economies are sacrificed for low initial construction cost. A proposer cannot
improve energy efficiency at the expense of a higher construction cost, since
contract award is based on low construction cost alone.

1 Economic Studies, ETL 1110-3-296 (Office of the Chief of Engineers, 1978).
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In order to be used effecttvely, the following steps must be taken:

.. The criteria presented must be measurable and reasonable and relate

to the function being measured.

b. The method of analysis must be identified in the RFTP. The proposer

must be informed as to ex. tly how his/her proposal is to be analyzed. if an
automated simulation is to be used (such as CERL-BLAST), that must be stated.
If a manual procedure is to be used, that procedure must be delineated. Such
explanation is necessary not only for the proposer's benefit, but also for the
District's protection by establishing the validity and credibility of the

analysis prior to bid opening.

c. Responsibility for executing the analysis must be defined -- whether
the proposer is to conduct the analysis at his/her own expense, or whether Lhe
District is to conduct the analysis.

d. All data and information necessary to conduct the analysis must be

identified in Required Submittals. The District can request the proposer to
tabulate data or present information in a format directly applicable to the
analysis method.

e. The analysis must be conducted in a valid and competent manner to
avoid inaccurate results misrepresentative of a proposal's actual life-cycle

performance.

2. Analysis of life-cycle cost: Life-cycle costs can be included
directly in the award mechanism as a component of bid price; the total bid
price consists o* construction cost plus life-cycle cost. Life-cycle cost for

energy use would be identified by establishing an appropriate period of time',

calculating energy use for the prescribed time, and assigning appropriate unit
costs for the fuels used in the proposals.

The primary advantage of this method is that it provides an incentive to
the proposer to improve upon minimum life-cycle efficiencies without neces-

sarily risking competitiveness in the procurement. It provides the opportun-
ity to optimize initial and life-cycle cost trade-offs rather than meet
minimums alone, thus providing better overall value to the Army. This metihod
maintains objectivity by relying on calculated values and costs. Energy USO

analysis should be st-aightforward. Contract award is still based on lIw

cost.

The greatest disadvantage of this method is that It is a new tt( <

without extensive precedent or experience. T.,us, it may imply
to the District. Proposers may also find it harder to judge ['

tiveness in a procurement. Introducing ancther variable int 2,

development also introduces an additional element of un,-,.rr i

In order for this method to he used effect vcI,,

should be taken:

a. The District's legal co;insl i -tl ,
concurrence should be obtained ::it ,, -
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b. The District can specify absolute minimum life-cycle performance,

below which a proposal can be judged non-responsive (for example "...but in no
case shall exceed 65,000 Btu/sq ft gross floor area/year for heating and cool-
ing..."). Such a specification prevents life-cycle economies from being
sacrificed for unreasonably low initial cost.

c. The method of analysis must be identified in the RFTP. The proposer
must be informed about exactly how his/her proposal is to be analyzed. This
information must also include fuel unit prices and the time frame to which the
analysis applies. If an automated simulation is to be used (such as CERL-
BLAST), that must be stated. If a manual procedure is to be used, that pro-
cedure must be delineated. Such explanation is necessary not only for the
proposer's benefit, but for the District's protection by establishing the
validity and credibility of the analysis prior to bid opening.

d. The time for which the analysis Is to apply must be established. The
time need not represent the entire life of the facility, but should be long
enough to clearly differentiate life-cycle economies and initial construction
cost. Furthermore, selecting a shorter time span will achieve more realistic
results, since current fuel unit prices will be more representative over a
shorter period of time.

e. Fuel unit prices must be assigned. It is essential that the price
difference between fuel types is accurately represented, since different pro-
posals are likely to use different fuels. Inaccuracies could misrepresent
relative life-cycle energy economies, and thus distort the bid price.

f. Responsibility for executing the analysis must be defined -- whether
the proposer is to conduct the analysis at his/her own expense, or whether the
District is to conduct the analysis.

g. All data and information necessary to conduct the analysis must be
identified in Required Submittals. The District can request the proposer to
tabulate data or present information in a format directly applicable to the
analysis method.

h. The analysis must be conducted in a valid and competent manner to
avoid inaccurate results misrepresentative of a proposal's actual life-cycle
performance.

Evaluation Procedure

Proposal evaluations should be conducted in a manner similar to that used
for the design reviews conducted for a conventional MCA project. The

performance-based evaluation differs only in the number of designs to be
reviewed and their degree of completion.

The level of detail to which proposals are subjected during evaluation
will depend on a number of factors, including how complex the facility is, how
familiar the reviewers are with the systems or subsystems proposed, and the
District's time and manpower resources. The District, however, must establish
that a proposal complies with all requirements spe-ified in the RFTP to insure
that the user's requirements are satisfied; to expedite construction
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administration by avoiding conflicts, changes, and delays; to substantiate the
basis for contract award; and to minimize the risk of award challenge.

Receipt of Proposals

In a two-step building procurement, the District will receive technical
proposals without a bid price attached. Therefore, the proposals do not have
to be sealed. However, the content of each proposal must remain confidential
at least until the award of the contract. Since submitted proposals will be
both bound printed material and drawings, care should be exercised not to
separate proposal material. Receipt of a proposal's submittals should be
recorded as soon as they are delivered to the District Engineering Division.
If a portion of a proposal appears not to have been delivered, the proposer
should be notified.

If the District's policy is to conceal the proposer's identity, title
blocks and other identifications should be obscured by personnel not involved
in the evaluation. All proposals should be keyed for identification after the
evaluation.

Evaluation Personnel

The evaluation team may differ with each specific project. Generally,
the evaluation team should have enough personnel to guarantee that all
requirement, design, and technical aspects of the facility will be examined in
a comprehensive, accurate, and timely manner. But, there should not be so
many evaluators (or evaluators from such diverse positions) as to generate
unwarranted debate, conflict, or delay in completing the proposal evaluation
or in reaching a decision on the responsiveness of the proposal.

At a minimum, the evaluation team should have representatives from the
using agency and technical and contracting personnel from the District. The
AE who developed the requirements of the RFTP, and is thus able to judge con-
formance to those requirements, should also be invited to participate in the
evaluation. It may also be appropriate to include representatives from OCE,
the Major Command (MACOM), and the Division on the evaluation team, especially
if policy guidance will be needed on a specific project.

The District's technical personnel should include representatives from
each discipline in which the proposals will be involved. These may include:
(1) the sanitation or site utility section (as appropriate), (2) the paving
and grading section (as appropriate), (3) the architectural section, (4) the
structural section, (5) the mechanical section, (6) the electrical section,
(7) the specifications section, and (8) the constructability review section.

The District contracting personnel seated on the evaluation team should
have the authority to disqualify a proposal which fails to meet the specified
contractual requirements. The representatives from the using agency must be
thoroughly familiar with the functional requirements of the proposed facility.
They must also be able to recognize whether the requirements are satisfied by
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examining the design and technical drawings of the proposal. Personnel from
the installation's FE and/or master planning offices may be able to help in
this review.

Evaluation team selection should begin during RFTP development. Con-
siderations should include the administrative responsibilities and authority
of each member, as well as technical competence. In addition to an overall
knowledge of design and construction, members should be familiar with systems
building products, factory fabrication, procurement, and delivery. Final com-
mitments from all evaluation team members should be made as soon as possible
after the advertisement of the RFTP, so the members can follow the progress of
the proposal development. The District's project manager for the facility may
be responsible for arranging the evaluation team selection.

Evaluation Steps

Step one of the evaluation process verifies or denies a proposal's tech-
nical responsiveness to the project's requirements. Those proposals judged as
"not responsive" are dropped from further consideration. Step two of the
evaluation process is an IFB to those proposers judged responsive. Proposers
bid their own proposals, and the responsive proposal with the lowest bid is
recommended for contract award.

Preevaluation Meeting

The District may arrange a brief meeting of evaluation team members
before evaluating the proposals. The objectives of this meeting are:

1. To familiarize members with the specific characteristics of the pro-
ject and Its requirements.

2. To familiarize the members with the method of evaluation.

3. To review the evaluation documents and clarify any uncertainties
about their relation to the specified requirements or the proposal submittals.

4. To select an approach or strategy for the evaluation.

5. To encourage a comprehensive, accurate, fair, and expedient proposal
evaluation.

Evaluation Approach

Either of two approaches may be used for the proposal evaluation:
evaluation by the team, or distribution by tasks.

The team approach enables all aspects of the proposal to be discussed.
Members who are experts in one technical area may also be better able to judge
the impact of their particular area on other building subsystems, and vice
versa. However, some areas of evaluation could take longer than others, thus
incapacitating the entire team.
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The task distribution approach assigns specific technical areas to indi-
vidual team members. Members may work independently and spend only the time
necessary to evaluate their assignment areas. Communication should still be
maintained among team members to insure that no building item's design impacts
adversely on other elements.

Technical Evaluation

For each evaluation criterion, the following procedure should be applied.

1. Identify the criterion specified in the RPTP. It may be either a
descriptive statement or a performance criterion and will give a characteris-
tic, value, or measure to be provided in the proposal.

2. Identify the RFTP-required submittals for the proposal. These may
include proposal drawings, engineering analyses, test results, specifications,
or manufacturers' literature.

3. Verify that the proposer has submitted all required documentation.

If not, the proposal can be ruled nonresponsive to the criterion.

4. Study the proposal documentation for all applicable characteristics.

5. Identify the characteristic, value, or measure of the attribute for
all occurrences in the proposal. If any fail to satisfy the specified cri-
terion, the proposal can be ruled nonresponsive to the criterion.

6. Verify the validity or accuracy of the characteristic, value, or
measure presented in the proposal by making a qualitative observation of
graphic or written material, certifying test results, reviewing and approving
engineering analyses, or inspecting specifications or manufacturers' data. If
any supporting data are faulty in technical logic or method, the proposal can
be ruled nonresponsive to the criterion.

7. Record the conformance or the nonconformance of the proposal to the
criterion.

Judgment of Proposal Responsiveness

After the proposal's evaluation is complete and a decision made as to its
conformance to each specification criterion, the proposal should be rated as
"responsive," "conditional," or "nonresponsive." A "responsive" rating means
that the proposal conforms to each criterion in the RFTP and is eligible for
bidding in step two. A "conditional" rating means the proposal requires only
minor modifications to make it "responsive." Proposals requiring extensive
modifications to conform to the criteria in the RFTP should be rated "non-
responsive" and will not be eligible to bid in step two.

The District may also allow conditional proposals that have been made
acceptable to participate in bidding, especially when decreased competition
will be disadvantageous to the Corps. The distinction between "conditional"
and "non-responsive" must be clear and equitable to avoid any inference of
favoritism to one proposer and not another.
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In this case, the evaluation team must prepare a statement for each such
proposer, describing the proposal's deficiencies. These descriptions, how-
ever, must not prescribe any corrective measures; that is the responsibility
of the proposer. The District may require whatever submittals are necessary
to verify compliance with the RFTP. Submittals may be a simple written state-
ment indicating use of a different material that will be satisfactory, or may
be a redesign of a major building component accompanied with new specifica-
tions. These submittals will become part of the proposal and will be binding
as such.

Bidding and Award

The second step of a two-step procurement is the bidding of proposals.
The District will issue an IFB to proposers whose proposals have been judged
responsive and, if appropriate, to proposers whose conditional proposals have
been Judged responsive. The bidding process should be conducted in the same
manner as a conventional MCA project. The lowest cost proposal must be recom-
mended for contract award.

If life-cycle cost is not included directly in the bid, bidding and award
will be conducted in the same manner as a conventional MCA project. Contract
award is based on lowest construction cost.

If life-cycle costs are included directly in the bid as a component of
bid price, contract award will be based on the lowest overall cost of con-
struction and life-cycle costs. The contract award amount, however, will be
the construction cost component of the bid.
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7 CONSTRUCTION ADMINISTRATION

Construction Administration Objectives

The objectives of the Corps and industry during administration of a

performance-based construction contract are the same as those of conventional
construction contracts. All parties want the project to be completed as
swiftly and smoothly as possible.

Corps Objectives

As in conventional construction, the Corps objectives during construction
administration should include the following:

Eliminate delays. Work should be sequenced (in detail) to eliminate
unnecessary delays. This is particularly important when using systems or sub-
systems because of the speed of erection and the lead time required for fac-
tory fabrication.

Comply with specifications. Since some final details are not completed
until after contract award, the final design must comply with the facility's
program needs. To verify compliance, final construction documents should be
reviewed by District Engineering Division personnel.

Maintain proposed quality. Once the proposal shows the method of con-
struction, the District Construction Division must verify that the proposed
level of quality is maintained throughout the construction process.

Minimize changes and extra costs. Since the contractor, not the AE,
prepares final documentation, one source of change orders is eliminated. If
errors do occur, their cost cannot be passed on to the Corps.

Industry Considerations

Many of the Corps objectives in administering a project are also in the
best interest of the systems building industry. Specifically, some of
Industry's needs are:

Payment. Payment for completed work as well as for materials stored on
or off the site is important because systems-orlented projects often involve a
significant amount of work before delivery to the building site. Thus, sys-
tems contractors often must be paid before the system's installation.

Quick processing of submittals. Because the contractor develops many
documents after the project is started and because lead times are sometimes
greater, submittals must be quickly approved to prevent scheduling delays.

Minimize design changes bX the user, Once construction is started, it is
very hard and costly to make changes. Generally, schedules must then be
altered, which can add to the contractor's cost.
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Final Design

After a contract has been awarded, further design development is required
and the construction documents must be completed. For most systems-oriented,
two-step projects, a substantial portion of the design process occurs during
RFTP and proposal development -- up to 50 percent or more. The balance of the
design work will be to develop construction documents to coordinate various
subsystems and products.

Construction Documents

The construction documents used in a two-step procurement are similar to
those used in a conventional MCA project. The contractor must complete work-
ing drawings and specifications, and submit them to the District for approval
before construction, or a phase of construction, can commence. During the
course of construction, the contractor must also submit the appropriate shop
drawings for details and characteristics of certain items not appropriate for
the working drawings.

Working drawings and specifications hold a somewhat different purpose in
a two-step process. In a conventional bidding situation, construction draw-

ings and specifications must be developed in sufficient detail for a contrac-
tor to develop a bid. However, since the contractor in a two-step process is
already under contract, such detail is no longer necessary. The purpose of
working drawings and specifications in a two-step process, therefore, is to
(1) enable the contractor, for his/her own purposes, to complete those details
not fully developed in the proposal, and (2) exhibit to the Corps the defini-
tive configuration of the design and details. Also, unlike a conventional
bidding situation, the contractor will be familiar with many proprietary pro-
ducts and components selected for the proposal, so detail on the working draw-
ings is not necessary. The District, therefore, should not require the level
of detail in working drawings for a two-step procurement that it might expect
if prepared for a conventional bid package. This will expedite the drawings'
production and approval, and therefore, the commencement of construction.
Requirements for working drawings and submittals must be expressed in the
RFTP, section 01300 - submittals.

Shop drawings should be required of the contractor in a similar manner to
a conventional MCA project. Shop drawings may also be required for those
details not fully developed in the working drawings, as explained above.
Requirements for shop drawings and submittals must be expressed in the RFTP,
section 01300 - Submittals.

When developing final construction documents, the contractor is obliged
to adhere to his/her proposal and to all performance, descriptive, and graphic
criteria contained in the RFTP, as would an AE developing a conventional MCA
design. Final approval of the construction documents is subject to a final
review. If any further engineering analysis, calculation, performance testing
certification, or product samples are required in addition to those submitted
with the proposal, they should be submitted as part of the final design.

The contractor should report any unexpected conditions and request pro-
duct substitutions in a manner similar to that used for conventional MCA
design. If the contractor asks to deviate from any criterion contained in the
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RFTP, the request should be reviewed as a waiver or variance to a provision in
the contract documents and should be approved by the Contracting Officer or
his/her representative. The contractor usually will not have to submit a
value engineering proposal on his/her own design or in-systems work, but may
do so on any descriptive material furnished in the RFTP, especially where a
subsystem interface is involved. Value engineering proposals should be
reviewed by District Construction Division personnel in a manner similar to
that used for a conventional MCA project.

Final design review and approval of the contractor's construction docu-
ments should be conducted in a manner similar to that used for a conventional
MCA design. District Engineering Division personnel should examine the draw-
ings and specifications, the engineering analyses, calculations, performance
certifications, and product samples to insure that all criteria are met.

Once the construction documents have been approved, the contractor is
obliged to adhere to them in all construction operations. The District Con-
struction Division should enforce these documents as they would for a conven-
tional MCA project. Any changes should be handled by the District Contracting

Officer or his/her representative.

Scheduling

Conventional management techniques such as the Critical Path Method and
the Program Evaluation Review Technique should be used to schedule construc-
tion. The major difference in systems-oriented construction occurs not in
scheduling, but in maintaining the schedule. Since longer lead times may be
anticipated when a large percentage of the work is factory preassembled,
scheduling becomes critical. Delays that can be corrected in conventional
construction are often difficult to overcome when using systems or subsystems.
Generally, as the scope of factory assembly increases, the ability to adjust
the schedule decreases. In most cases, when a noncritical subsystem or com-
ponent is delayed, adjustments can be made in the schedule to minimize the
impact of the delay, often by shifting crews to other work. But, as the in-
systems work gets more complex, fewer schedule adjustment options are left to
the contractor. For example, if the systems are as complex as complete
volumetric units, the contractors may be limited to a very small amount of
conventional work, e.g., site work, foundations, and utilities. For the most
part, such work is completed before the system or subsystem units are shipped.
Certain finish work and landscaping that could be done in a conventional pro-
ject may not always be completed until the volumetric units arrive and are set
Into place.

Construction Phasing

The two-step procurement process offers the District the opportunity to
reduce overall construction time by phasing construction documentation with
certain construction activities. All work need not be delayed until comple-
tion of the final architectural details or finish schedules.

If definitive site drawings and specifications are included in the RFTP,
the contractor should be permitted to start site work upon award of the con-
tract, similar to a conventional MCA project. Working drawings and final
engineering analyses can be completed while site work is in progress. If the
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contractor is to complete the definitive site design, site work should com-
mence upon completion and approval of site drawings and specifications.

Similarly, other phases of construction may commence upon completion and
approval of their construction documents, while documents for subsequent
stages are still being developed. Foundation and structural work may start
during development of architectural drawings, architectural work may start
during development of mechanical drawings, and so forth.

Phasing construction in this way should not create any additional compli-
cations or risks for the District. Unlike a true Construction Management pro-
cess, with which phased construction (or "fast-tracking") is commonly associ-
ated, all responsibilities for coordinating work in-design with work in-place
still rests with the single prime contractor. He/she is still obliged to
deliver a completed facility adhering to the proposal and all provisions of
the RFTP.

Construction phasing requirements or opportunities must be expressed in
the RFTP. A proposer's bid will be affected by the anticipated length of con-
struction time. The sequencing of submittal and approval of construction
documents must also be included and referenced in Section 01300 - Submittals.

Factory Quality Assurance

Off-site quality assurance for systems construction is the only signifi-
cant departure from conventional MCA construction administration. The Dis-
trict Construction Division usually does not become involved in factory
inspection for construction materials or products. In most cases, a Certifi-
cate of Compliance (COC) is enough. System and subsystem fabrication, how-
ever, often involves work conducted off-site that would normally occur onsite
under the monitoring of the District Construction Division field office in a
conventional MCA project.

The District may or may not implement any in-plant quality assurilnce
measures. This decision depends on the extent of the anticipated in-systems
work and the nature of the systems or subsystems likely to be used. Early in
the design stage, a consensus should be reached among the District Engineering
Division, the AE, the District Construction Division, and the District Con-
tracting Officer on how to provide In-plant quality assurance. For a particu-
lar facility, some subsys-las may require in-plant quality assurance, while
others may not. The following situations are ones in which In-plant quality
assurance may not be necessary:

1. Where in-systems work is likely to be common enough in the building
community for the District to be confident in the state of the art.

2. Where in-systems work would normally be approved with a COC from the
manufacturer.

3. Where in-systems work is likely to use essentially one primary
material.
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4. Where in-systems work Is likely to use only fabrication or products
assembly rather than manufacture or production from raw materials.

5. Where in-plant operations are likely to be evident in the system or
subsystem, so quality can be assured when the material is delivered to the
site.

The following situations are ones in which in-plant quality control may

be necessary:

1. Where the state of the art is not yet developed enough to allow
acceptance without in-plant quality assurance.

2. Where in-systems work is likely to be of a higher level of technical

sophistication than common construction products.

3. Where in-systems work is likely to use a significantly higher level
of prefabrication or component integration than common construction products.

4. Where in-systems work is likely to integrate several primary materi-
als into a single integrated system or subsystem.

5. Where in-systems work is likely to be manufactured from raw material
rather than assembled from improved products.

6. Where in-plant operations may not be readily evident in a system or
subsystem when delivered onsite.

7. Where in-systems work is likely to use sensitive chemical or environ-
mentally controlled processes in-plant.

8. Where fabrication, tolerances, or interface details are dimensionally
critical or sensitive.

9. Where District Construction Division personnel may not be familiar

with the systems or subsystems likely to be used.

Decisions regarding which in-systems work or operations, if any, will
require off-site quality assurance must be made on a project-specific basis.

This decision should be based on the nature or complexity of the facility and
the nature of the systems or subsystems available and likely to be used for

the project. These determinants should become evident during the development

of the RFTP.

It may be impractical for the District Construction Division to place
personnel in each manufacturing facility which requires off-site quality
assurance. Furthermore, such measures are seldom necessary and will generally

not prove significantly advantageous to the Corps. Therefore, when factory '

inspection is necessary, the District may employ an independent third party
inspection method, e.g., a private testing or inspection agency such as

Underwriter's Laboratories, or a Government or military inspection agency such

as the Defense Contract Administrative Service Agency.
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During the design state of the project, the District should define its
quality assurance requirements. The appropriate provisions, requirements, and
method descriptions should be included in the contract documents. After a
contractor is selected, the contractor should submit to the Corps the quality
assurance programs used by the appropriate manufacturers and a third party
agency to certify manufacturers' quality assurance.

The quality assurance program may be the manufacturer's standard program
or a program dev-loped specifically for the project. The independent third
party may be a practicing consultant, inspection agency, testing laboratory,
or other impartial agency qualified in both the technical field and in quality
assurance. The District Construction and Engineering Divisions, if requested,
should examine these submittals and either approve them or request revisions.

After the quality assurance program and the third party are approved, the
contractor will retaiii the third party as his/her agent. Rather than per rm
actual inspection tasks, the third party will certify to the contractor L

the manufacturer is executing a quality assurance program approved by th
Corps. The contractor should also furnish the Corps with this certifica

Site Fabrication -- Quality Assurance

The contractor may use a system or subsystem employing a mobile factory,
mobile fabrication equipment, or other extensive onsite fabricating tech-
niques. In these cases, quality assurance should be done onsite under the
monitoring of the District Construction Division field office, in a manner
similar to that used for conventional MCA construction.

If the possibility exists that onsite techniques may rrquire more
comprehensive quality assurance than conventional field procedures can pro-
vide, in-plant procedures may be necessary. Such contingencies should be
included in the quality assurance provisions of the contract documents.

Payment Procedures

In a systems-oriented procurement, it may be necessary to modify payment
procedures to preserve the fiscal base of the contractor, as appropriate.
While there may not appear to be much activity at the job site during early
construction, much of the preliminary work associated with systems building
may have already been completed. This situation is most likely to occur when
large volumetric units are being fabricated for shipment to the site.

When extensive component preassembly occurs off-site, the contractor must
be paid for materials and labor on a regular basis. While most contractors
will accept a 30- to 60-day lag in receiving compensation, any additional
delay discourages them from using systems building techniques or procuring
materials and services early. To help the contractor reduce costs on larger
projects, the Corps should pay for storage both on and off the site.

Retainage for materials and labor must be the same. Much of the labor
of a conventional project becomes material expenses in a systems-oriented
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project. If stored materials are given a reduced payment, as is often
the case, the contractor will be penalized for using system techniques.

Close-Out

In closing out a systems-oriented project, many of the activities are the
same or similar to those used for conventional construction.

Close-out activities will generally include: (1) requiring final submit--
tals before final payment, (2) cleaning and removing temporary services and
equipment, (3) providing keys and keying schedules, (4) final inspection, and
(5) warranty requirements.

Other activities may vary, depending on factors such as the method for
procurement. These activities include: (I) beneficial occupancy, (2) reloca-

tability, (3) multiple siting, (4) record drawings, and (5) spare parts and
materials.

One possible advantage of systems construction is early occupancy, so it
is important that related activities be coordinated.

When buildings are designed as temporary structures or the design program
requires that the building be dismantled and rebuilt elsewhere, documentation
must be provided. The instructions should include information on what parts
will have to be replaced (e.g., gaskets and other small parts) and where they
can be procured. Buildings that require uncommon expendable parts should be
specified to include a guarantee of multiple sources for future procurement.
These requirements must be stated in the RFTP.

Multiple sites may complicate the project close-out. In most cases,
individual building schedules may be staggered to better use factory and job-
site labor forces. Close-out will generally follow the same schedule as a
conventional MCA project.

Record Drawings

In systems construction, most construction documentation is prepared by
the contractor or subcontractors. As a result, there should be fewer changes
required to convert the proposal documents into record drawings. Changes made
after the proposal must be documented in a manner similar to that used for
conventional construction.

Spare Parts and Materials

If changes in the building's occupancy or configuration are anticipated,

some subsystems may require that a source of spare parts and materials be
identified. The AE may anticipate that finish materials may be discontinued
or that parts critical to a subsystem will be needed for immediate replace-
ment. Provisions for spare parts must be expressed in the RFTP.
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8 sumNARY

This report has defined a systems approach for acquiring industrialized

building systems for Army facility construction. It has also provided techni-
cal and procedural guidance in the areas of facility selection, predesign
using a systems approach developing RFTP documentation, developing design and
construction performance specifications, evaluating technical proposals, and
construction administration. This information will be useful to Corps Dis-
trict personnel, the AE with whom the District contracts for a facility
design, the installation FE, Corps Divisions, OCE, and the Major Commands.
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GLOSSARY

AE (Architect-Engineer): The Corps agent responsible for expressing a

facility's requirements in terms of performance criteria and soliciting
proposals in response to performance specifications. In a conventional
MCA project, the AE develops a facility's design and construction docu-

ments.

aggregation: The treatment of a group oi similar building projects (possibly
at several installations, or scheduled to be built in different years) as

a single project.

bidder: An offeror or proposer in two-step bidding whose proposal has been

found acceptable and who is being invited to bid.

building component (or component): A manufactured assembly or unit installed
as part of a building subsystem. For example, a wall panel would be a
component of an exterior wall subsystem.

building subsystem (or subsystem): A coordinated assembly of materials or

products that performs a related function and can be designed, manufac-
tured, shipped, and installed as a unit. For example, an exterior wall

subsystem would include all elements of the enclosure, its support, exte-
rior surface, thermal protection, moisture protection, sealants,
fasteners, doors, windows, frames, etc.

building system (or system): An interdependent set or assembly forming a

functional building whole, consisting of the arrangement of building ele-

ments as well as the principles or rules linking these elements. The
term is commonly used in the context of preengineering and manufacturing.

conditional proposal: A proposal which requires only minor modifications to

meet the requirements contained in the RFTP.

contractor: The party responsible for all aspects of a facility's construc-
tion.

conventional construction: Site-coordinated construction using combinations

of field-crafted and factory-fabricated components which are not gen-
erally predesigned or precoordinated. The term also implies the tradi-
tional process of design and contracting.

DD Form 1391 (military construction project data): A form which identifies a
need for and provides a basic description of a facility.

descriptive specifications: A precise, written description of requirements
for construction indicating materials, shapes, sizes, and methods used to
establish standards and to provide a product.

design alternatives: The design strategy chosen to achieve the appropriate

balance of responsibility between the Corps and the contractor; that is,
the extent to which performance specifying and systems or subsystems may
be used to benefit the design and construction of a facility. Thus, the
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design alternatives available to the Corps range from a descriptive
design of the facility and virtually all of Its systems, to the delega-
tion of all design and engineering responsibilities to the contractor.

design/build: A general category for a procurement process which integrates
design and construction responsibilities held by a single participant.

design program: A written statement describing, in various levels of detail,
the conditions and requirements of a facility. The program includes such
design requirements as minimum areas, arrangement, personnel capacity,
etc.

evaluation criteria: The tool with which the Corps evaluation team identifies
a proposal's conformance to the requirements contained in the RFTP.
Evaluation criteria are identical in content to the specification cri-
teria contained in the RFTP, and serve as a guide to compare the proposed
to the specified.

explicit form of specification: A form of specification in which the require-
ments, criteria, and tests are Individually identified in the specifica-
tion statement.

first generation systems: Building systems and subsystems which are
researched and developed to satisfy user requirements if the state of the
art does not provide the technology necessary to meet the client's
requirements.

functional requirements: Expressions of the performance characteristics
required of a facility -- in general, technical terms.

implicit form of specification: A form of specification which includes a
statement of requirements, criteria, and tests, but does not specifically
identify each category.

industrialized building systems: Building systems or subsystems produced by
industrialized methods as opposed to organized labor- and site-intensive
activity. Industrialized principles include the economy of scale,
predesign and preengineering, standardization of production techniques,
and automation. The term also applies to process-oriented activities.

in-systems: All portions of a facility which are part of a building system or
subsystem.

interface: A common boundary of dimensional fit between components. The act
or process of insuring a positive and functional fit at that common boun-
dary. The point of contact of construction activities.

invitation for bid (IFB): That portion of the bidding requirements used to
solicit bids for a construction project.

levels of performance: The degree of sophistication with which performance
characteristics are used to describe facility requirements or elements.
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life-cycle costing: A method of economic building analysis which adds initial
construction costs to those costs likely to be incurred during the life
of the building; for example, costs for maintenance, insurance, operation
(including energy), repair, and replacement.

nonresponsive proposal: A proposal which fails to meet the RFTP requirements.

nonsystems: See the "out-of-systems" section.

one-step procurement: A procurement option in which competing technical pro-
posals and dollar bids are evaluated according to a predetermined scoring

scheme. The contract is awarded to the proposal scoring the highest
value, and not necessarily to the proposal offering the lowest bid.

out-of-systems (or nonsystems): All portions of a facility designed and con-

structed in a conventional manner.

performance attribute (or attribute): A performance characteristic described

and defined by requirements and criteria.

performance concept: The organized procedure by which an element is described
by the results to be achieved, rather than by the specific means used to
achieve a solution.

performance criterion (or criterion): A definitive, quantitative, or qualita-

tive statement of a performance level for a particular requirement. A
criterion must be either measurable or observable.

performance level: The measure of a system's or subsystem's performance
according to a specified criterion.

performance requirement (or requirement): A (usually) qualitative statement
of desired end results.

performance specification: A statement of required results which can be veri-
fied as meeting stipulated criteria. This statement must be free from
unnecessary process limitations.

performance test: The verification of performance; that is, the method used
to measure the actual or predicted performance level of a building ele-
ment.

preconcept control data (PCCD): Data prepared by the District to reflect
preliminary concepts. These data indicate construction requirements and
substantiate the estimated project cost. These data are used by the
Department of the Army during budget hearings before Congress.

program development brochure (PDB): The document which establishes a

facility's functional and design requirements.

proposal, A design and technical solution submitted by a proposer in response
to an RFTP.
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proposal evaluation: The examination of proposals to determine whether they
are responsive to RFTP requirements.

proposer: A party who responds to an RFTP with a proposal.

request for technical proposal (RFTP): A solicitation for proposals contain-
ing design and technical criteria plus administrative and legal provi-
sions.

responsive proposal: A proposal which meets RFTP requirements.

scope of performance: The interrelationship between the degree to which sys-
tems are used in a facility, and the latitude or constraints expressed in
the performance specifications.

second generation systems: Building systems and subsystems which are produced
and marketed and are available for general use. Such products are fre-
quently outgrowths of first generation systems that have been developed
for a more specific market.

submittals: Proposal material which describes the proposer's solution. The
Corps needs submittals if it is to conduct an accurate and fair evalua-
tion. The proposer needs submittals to develop an accurate estimate for
facility construction.

systems approach: The process which links elements of planning, design, pro-
curement, construction, and administration in the building delivery
sequence. Commonly used to refer to the application of the performance
concept to systems building methods.

systems building (or systems construction): A method of construction using
functionally integrated elements with positive interfacing relationships
designed for an effective combination of production, installation, and
performance.

systems selection: The process whereby the Corps selects a facility or a
group of facilities from the MCA construction program for which a systems
approach should be pursued. The selected facilities can be at several
installations or can be scheduled to be built in different years. This
process can also include the selection of one or more subsystems common
to the facilities being considered for a systems approach.

technical feasibility: The determination of compatibility between the capa-
bilities of building systems or subsystems and the facility's functional
requirements.

technological innovation: An advance attributable to a technical method or a
new product which achieves a particular purpose. It can also be a signi-
ficant change in the means used to achieve a superior system of service.

turnkey: A procurement method in which the owner specifies only the end pro-
duct. The design and construction (and sometimes site acquisition) are
the responsibility of the contractor, who must execute the work for the
agreed sum within the agreed time limits.
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two-step procurement: A procurement option where technical proposals are
received without dollar bids and evaluated against specified criteria.
Those firms whose proposals are deemed "responsive" are then asked to
submit a bid to construct the facility according to their own proposals.
The contract is awarded to the lowest bidder.

user needs: Those conditions which the user of a building considers necessary
or desirable as environment and support for his/her activities, without
particular reference to how such conditions are to be physically pro-
duced.

user requirements: Criteria based on occupant (not necessarily owner) needs,
translated into performance of functional criteria.
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METRIC CONVERSION TABLE

1 ft - .3048 m

1 sq ft -. 0929m

1 lb .4535 kg

1 psf -4.882 kg/u2

1 in. 25.4 mm

1 Btu/lb - 2.326 lU/kg

1 Btu/sq ft - 1.135 x 10 4J/m2

0 (*F- 32) 5/9
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APPENDIX A:

TECHNICAL FEASIBILITY CHECKLIST

General

The checklist in this appendix can help District Engineering Division
personnel determine the technical feasibility of systems building techniques
for a given facility. Depending on each facility's requirements, this check-
list may suggest the use of a complete building system, or, where conditions
are not favorable to the use of a complete system, the use of selected subsys-
tems. The checklist is open-ended and may be edited or expanded according to
the conditions of the specific project. Its items may also be weighted in
value according to the priorities of a specific project.

How To Use Checklist

District Engineering Division personnel should respond "yes" or "no" to
each item on the checklist, then note the rating associated with each
response. A " .. in the YES column indicates a positive response has a
positive impact on the use of systems building techniques. Similarly, a

in the NO column indicates a negative response has a negative impact.
If a "/////" appears in either the YES or the NO column, a positive or nega-
tive response, respectively, will have no impact on the suitability of systems
building techniques.

Each of the criteria in this appendix represents only a component of the
condition favorable to the use of building systems and subsystems. District
Engineering Division personnel must consider these criteria in combination to
determine an overall indication of favorable or unfavorable conditions.
Although no single criterion should be the only factor used to determine
technical feasibility, one strongly favorable condition may outweigh other

marginally favorable conditions, as any strongly negative condition may
outweigh other favorable conditions. In addition to the criteria listed in
this appendix, the technical feasibility of building systems and subsystems
must be determined based on the qualitative experience of Corps personnel
within the construction community.
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1. GENERAL YES NO

a. Time

(1) If conventional construction techniques are used, the
required occupancy date may not be met without accelerating the

construction schedule. //

(2) The using agency or District can realize significant
operational or economic advantage from early occupancy. I/II

(3) The using agency or District will suffer significant
operational or economic disadvantage from delayed occupancy. //I/

b. Site/Location

(1) The site is not severe in terrain (under about
20 percent in grade) /////

(2) The site is not restrictive in shape or dimension. ////

(3) The site is not restricted to access by large
vehicles or large prefabricated components. ///I/

(4) The site is remote. //

c. Occupancy

(I) The design program requires flexibility in interior
configuration. //I

(2) Occupancy or functional change within the life of
the facility will require building expansion or rearrangement of the
interior configuration. ////

2. ARCHITECTURAL

a. Plan Configuration

(1) The plan configuration can be rectangular. /////

(2) The plan configuration can be basically rectalinear.

(3) There are no functional requirements requiring severe
recesses or protrusions in the building's perimeter.

(4) The plan may be appropriate for a bay or a grid layout. ///

b. Spatial/Dimensional Characteristics

(1) Interior spaces will not require structural clear

spans of more than about 80 to 100 ft, except for industrial- or
athletic-type facilities*

*Verify dimensions with current product data.
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YES NO
(2) Interior spaces will not require structural

clear areas of about 50 x 80 to 50 x 100 ft, except for
industrial- or athletic-type facilities.*

(3) Plan dimensions can be modular or Incremental.

(4) Plan dimensions can be incremental in divisions of
2, 4, 5, 8, or 10 ft.

(5) The building can be of three :tories or fewer, with

the exception of housing facilities.*

(6) Ceiling heights for administrative-type spaces should
not exceed 9 or 10 ft.

(7) Ceiling heights for high-bay areas should not
exceed about 30 to 40 ft.*

c. Aesthetics

(1) There are no extraordinary design or aesthetic
requirements for building proportion, roof outline,
or exterior feature arrangement.

(2) The desired aesthetic characteristics can be
achieved with conventional exterior building materials.

3. SUPERSTRUCTURE

a. Acceptable Structural Types

(1) Concrete masonry and steel-bar-joist construction
is acceptable.

(2) A steel-frame superstructure would be acceptable in
any of the following types: truss frame and column, beam
and column, rigid frame, space-grid, geodesic, or lightgauge.

(3) A concrete superstructure would be acceptable in
any of the following types: precast and prestressed frame
and deck or precast and prestressed loadbearing panel.

*Housing systems may have mid- and/or high-use configurations. Various precast
and prestressed concrete building systems can be used for mid- or high-rise
administrative-type facilities.
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YES No
(4) A wood superstructure would be acceptable in any of

the following types: glue-laminated, timber, or lightframe.

b. Structural Requirements

(1) There are no extraordinary structural requirements
for the superstructure.

(2) Uniform loads, snow loads, wind loads, lateral loads,
seismic loads, and other live or dynamic loading requirements
are comparable to local or applicable model building codes.

4. EXTERIOR WALLS

a. Acceptable Exteriors

(1) A brick masonry exterior is not required. //

(2) Metal exterior panels would be acceptable for the
building's exterior in any of the following types: pre-formed
metal insulated panels, architectural metal insulated panels,
or metal/glazed curtain walls. ////

(3) Precast and prestressed concrete panels would be
acceptable for the building's exterior in any of the following
types: structural (plain), textured, exposed aggregated, or
architectural. ///

(4) Composite panels would be acceptable for the building's
exterior in any of the following types: fibrous-reinforced cement
(FRC), fibrous-reinforced plastic (FRP), or cementitious/metal
composite. /////

b. Performance Requirements

(I) Fire safety or life and safety requirements are
comparable to local or applicable model building codes.

(2) Thermal requirements for the building envelope are
comparable to commonly accepted standards.

(3) There are no extraordinary noise conditions external
to the building.

(4) The building is not in an excessively corrosive or
abrasive environment.

(5) The building's exterior will not be subject to
excessive high-abuse conditions. //I
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YES NO

5. ROOF AND ROOFING

a. Acceptable Roof/Roofing

(1) Roof pitch for the building may be 1/8:12
to 4:12. //I

(2) Built-up roofing is acceptable. //

(3) A standing seam metal roof would be acceptable for
a slope greater than 1/4:12.

(4) Single-ply roofing would be acceptable for a flat

roof.

b. Performance Requirements

(i) Fire safety or life and safety requirements are

comparable to local or applicable model building codes.

(2) Loading and uplift requirements are comparable to

local or applicable model building codes.

(3) Thermal requirements for the building envelope are

comparable to commonly accepted standards.

6. INTERIOR PARTITIONS

a. Acceptable Construction

(1) Concrete masonry or gypsum block construction is

not essential for most of the building's partitions.

(2) Partitions would be acceptable in any of the following

types: wood stud, steel stud, or honeycomb.

(3) Finishes of any of the following types would be

acceptable: painted gypsumboard, painted asbestos cement board,

paneling, or wall covering.

b. Performance Requirements

(1) Fire safety or life safety requirements are
comparable to local or applicable model building codes.

(2) There are no extraordinary security, acoustic, or
privacy considerations among most interior spaces.

(3) Partitions will not be subject to extraordinary
high-wear or excessive high-abuse conditions.
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YES NO
c. Flexibility Considerations

(1) There is a probability of change in the facility's
occupancy, function, or mission within 10 years of its construction. ///

(2) The facility's design requirements suggest
flexibility in interior configuration. //

7. CEILING

a. Acceptable Ceilings

Ceilings of any of the following types would be
acceptable: suspended and lay-in, or integrated.

b. Performance Requirements

(I) Fire safety or life safety requirements are
comparable to local or applicable model building codes.

(2) There are no extraordinary security, acoustic, or
privacy considerations among most interior spaces.

(3) There are no extraordinary ceiling illumination
requirements for most interior spaces.

c. Flexibility

There is a probability that a change in arrangement will
be necessary for any of the following elements: lighting, air
distribution, or electrical distribution. ///

8. MECHANICAL

a. HVAC

(1) The interior spatial arrangement may suggest a

repetitive or modular air-distribution network.

(2) Rearrangement in the air-distribution network is
probable within 10 years of the facility's construction.

b. Electrical

(1) The interior spatial arrangement may suggest a
repetitive or modular electrical-distribution network.

(2) Rearrangement in the electrical-distribution network is
probable within 10 years of the facility's construction.

(3) Wiring in rigid conduit is not essential for the
facility.
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c. Plumbing

The interior spatial arrangement may suggest a
repetitive or modular plumbing network.
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APPENDIX B:

REQUIRED TECHNICAL SUBMITTALS FOR PROPOSAL

Purpose of Submittals

The purposes of the submittals for a proposal for an MCA facility are:

To provide enough design information for the using agency and the Corps
to determine whether the proposed facility meets their functional requirements
for operational use during the anticipated life of the facility.

To provide the Corps with enough data to determine the engineering suffi-
ciency and soundness of the design of each of the facility's technical disci-
plines.

To allow the proposer to develop an accurate construction estimate so

that he/she can present a fair and reasonable bid to the Corps.

Materials

The required submittal material will vary according to the complexity of
the facility, the proposer's responsibilities for design, the extent of in-
systems work, and the degree of required design completion. The following
text lists many of the submittal requirements for facility subsystems.
Reviewers can add or delete items as appropriate for their particular project.
Required proposal submittals can include, but need not be limited to, the fol-
lowing:

Siting

Where site design is the proposer's responsibility.

Site analysis narrative addressing each site design criterion presented
in the RFTP.

Base layout and site area plan.

Site plan, displaying:

1. Facility outline.

2. Finish contours.

3. Floor elevations.

4. Sidewalks, roads, service areas, parking, and ramps.

5. Existing buildings as appropriate.

6. North and south orientation.
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7. Landscape design and materials.

8. Retaining walls.

9. Site fixtures and accessories.

Site civil plans, displaying:

l. Storm drainage plan, including inlets, culverts, pipes, materials,
and rough sizes.

2. Pavement design, including materials, surfaces, curbing, and sec-
tions.

3. Water supply, including pipe material, equipment, and rough sizes.

4. Sanitary sewer, including pipe material, equipment, grades, and rough
sizes.

5. Gas supply, including pipe material, fixtures, and rough sizes.

6. Electric supply, including materials, equipment, and rough sizes.

Where site design is not the proposer's responsibility, site plans are
provided in the RFTP displaying:

1. Building outline.

2. Site plan details within any area of proposer's responsibility.

3. Site cfvil details within any area of proposer's responsibility.

Architectural

Narrative description of the building system, indicating:

1. Building system and nonsystem items.

2. Building configuration as appropriate.

3. Structural materials and configuration.

4. Architectural treatment.

5. Construction techniques.

Floor plans, displaying:

1. Walls, partitions.

2. Doors, windows, openings.
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3. Dimensions of interior and overall exterior; sizes and location of

windows, doors, and openings; stairs; and other plan features.

4. Room or area titles.

5. Statement of gross and net areas.

6. Door swings.

7. Personnel occupancy.

8. Furnishings and equipment.

Elevations, displaying:

1. Exterior materials.

2. Fenestration, openings, and doors.

3. Foundation outline.

4. Grills, rails, and other architectural specialties.

5. Vertical dimensions of floor elevations, building heights, windows
and door head heights, window sill heights, other critical vertical dimen-
sions.

Building sections, displaying:

1. Floor and wall thicknesses.

2. Ceiling heights.

3. Overhangs, balconies, parapets, and other relief features.

Typical wall sections, displaying:

1. Materials.

2. Wall thickness.

3. Wall structure.

4. Surfaces and finishes.

5. Thermal protection.

6. Water, moisture, and vapor protection.

7. Wall and roof details.

8. Wall and ceiling details.
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9. Wall and floor details.

10. Wall and foundation details.

11. Wall and window and door details.

Other construction details, such as:

1. Roof and roofing.

2. Roof drainage.

3. Foundation details.

4. Stair details.

Structural

Layout or framing drawings, where not indicated in the floor plans.

Detail drawings, as required.

Structural analyses and calculations specifically addressing each
strength criterion of the specifications, including roofs, walls, partitions,
and ceilings.

Test certification, where required in the specifications.

Explanation of any innovative structural concepts not readily evident in

drawings or analyses.

Exterior Enclosure (Roof, Walls)

Layout and/or detail drawings of subsystems, where not indicated in

architectural drawings.

Preliminary thermal analyses and calculations of building envelope,
addressing each thermal performance criterion of the specifications.

Preliminary acoustic analyses and calculations of building envelope,
addressing each acoustic performance criterion of the specifications.

Test certifications, as required in the specifications.

Manufacturers' literature (as appropriate).
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Interior Subsystems

Layout and/or detail drawings of subsystems, where not indicated in
architectural drawings.

Acoustic analyses and calculations, addressing each acoustic criterion of

the specifications.

Test certifications, as required in the specifications.

Manufacturers' literature (as appropriate).

HVAC

Description of the HVAC system, indicating:

1. Energy source.

2. Equipment.

3. Zoning and controls as appropriate.

4. Other general subsystem features.

Basic design analysis, including:

1. Inside and outside conditions.

2. Personnel load.

3. Equipment heat release.

4. Ventilation requirements.

5. U-factors.

6. References to criteria and/or design manuals.

Drawings, displaying:

1. Equipment, fixtures, and distribution layouts.

2. Details as required.

3. Attachment and/or concealment of equipment or distribution com-

ponents.

Preliminary design calculations, addressing each criterion of the specif-
Ications, indicating:
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1. Rough sizing of equipment.

2. Rough sizing of distribution network.

Test certification, as required in specifications.

Manufacturers' literature as appropriate.

Plumbing

Description of the plumbing system, indicating:

1. Supply system.

2. Drain-waste-vent system.

3. Hot water generation.

4. Fire protection.

5. Other general subsystem features.

Basic design analysis, indicating:

1. Building population.

2. Supply demand.

3. Water generation volume.

4. Toilet requirements.

5. Other fixture requirements, as required in the specifications.

6. References to criteria and/or design manuals.

Drawings, displaying:

1. Equipment, fixtures, and distribution layouts.

2. Details (as required).

3. Attachment and/or concealment of equipment or distribution com-
ponents.

Preliminary design calculations, addressing each criterion of the specif-
ications.

I. Rough sizing of equipment.

2. Rough sizing of distribution network.
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Test certifications, as required by specifications.

Manufacturers' literature as appropriate.

Electrical

Description of the electrical system, indicating:

1. Distribution network.

2. Equipment.

3. Circuit organization.

4. Lighting, room, and fixture type.

5. Alarm system.

6. Communication system.

7. Other special electrical features.

Basic design analysis, indicating:

I. Demand.

2. Required lighting levels and quality of lighting.

3. References to criteria and/or design manuals.

Drawings, displaying:

1. Equipment and fixture layouts.

2. Riser diagrams.

3. Details as necessary.

4. Attachment and/or concealment of equipment or distribution com-
ponents.

Preliminary design calculations, addressing each criterion of the specif-
ications, indicating:

I. Rough sizing of equipment.

2. Rough sizing of distribution network.

Test certifications, as required by the specifications.

Manufacturers' literature as appropriate.
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Hardware and Specialties

1. Hardware schedule.

2. Specialties schedule (as appropriate).

3. Test certifications, as required by the specifications.

4. Manufacturers' literature as appropriate.

Equipment and Appliances (Non-Government Furnished)

1. Equipment schedule.

2. Test certifications, as required by the specifications.

3. Manufacturers' literature as appropriate.

Project Specifications

Complete descriptive project specifications must be in CSI 16-division

format.

Life-Cycle Cost Data

If life-cycle cost is to be included as an evaluation factor or a com-

ponent of the bid, the following information should be provided, as appropri-
ate.

1. Life-cycle cost analysis performed according to a specified method.

2. Life-cycle data required for an analysis by others, as required by

the specifications.
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APPENDIX C:

SAMPLE REQUIREMENT AND CRITERIA CONTENT

Sample Requirement (R)/
Attribute Criteria Content (C) Test

SAFETY AND PROTECTION

11 Fire Safety

(01) Fire Code R: Insure that national
Compliance fire protection stan-

dards are satisfied.

C: Require compliance 1,2,5
with specific fire

codes and fire pro-
tection criteria.

(02) Fire Areas R: Control fire hazard
from neighboring
structures.

C: State distance limits

between structures;
limit area within
fire barriers; limit
ceiling height.

(03) Fire Barriers R: Control the spread of
fire.

C: State criteria for

fire walls, fire
stops, firerresistant
separation between
egress openings; re-
quire that barrier
penetrations maintain
rated fire endurance;

require fire dampers.

1. Inspection of Design Drawings

2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(04) Egress Means R: Provide means for
emergency evacaation.

C: State minimum number

of exits, maximum
travel distance to

exits, and other means
of egress; require
minimum width for
public corridors and
public stairways;
limit obstruction by

door swing or equip-
ment installation;
require exit signs.

(05) Protective Devices R: Provide fire warning

devices and automatic
fire extinguishing

equipment.

C: State conditions 1,5
under which automatic
fire detection sys-
tems, smoke detection

systems, sprinkler
systems, extinguish-
ing systems, or other
protection devices
must be provided.

(06) Fire Resistance/ R: Maintain integrity
Combustibility for sufficient time

to permit evacuation

or control of fire.

C: Require use of non- 1,3

combustible materials;

1. Inspection of Design Drawings

2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(06) Fire Resistance/ state minimum
Combustibility (Cont'd) hours of fire resis-

tance or level of
fire protection;

state fire resistance
classification.

(07) Fire Load/Fuel R: Control fuel contri-

Contribution bution of materials.

C: State maximum poten- 3
tial heat (contribu-

tion to fire load) in
Btu per hour or Btu
per square foot of

material.

(08) Surface Spread of Flame R: Control surface

spread of flame.

C: State maximum flame 3
spread or flamma-
bility rating.

(09) Flame Propagation R: Control propagation

of flame through en-
closed spaces.

C: State maximum flame 1,3

propagation index.

(10) Smoke Generation R: Control amount and
toxic effect of smoke
produced.

C: State maximum smoke 3

development rating;

state maximum optical
density and maximum
time to reach criti-
cal density; limit
toxicity of smoke,
require that smoke be
nonnoxious.

1. Inspection of Design Drawings
2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(11) Smoke Propagation R: Control propagation
of smoke through en-
closed spaces.

C: State criteria for 1,3
smoke-tight joints,
provide for venting
of smoke areas.

(12) Accidental Ignition R: Protect against ac-
cidental ignition of
fire.

C: Design to prevent
spark formation; lim-

it equipment over-
heating; require equip-

ment mounting to permit
adequate ventilation.

12 Life Safety (other than fire)

(01) Physical Safety R: Protect against phy-
sical hazards.

C: State criteria for 1,2

guardrails, hand-
rails, protective

covers on moving

parts; require slip-
resistant surfaces.

(02) Eleztrical Safety R: Protect against

electrical hazard.

C: State criteria for

protective covers,
insulation, and
grounding; require
safety controls and
interlocks.

1. Inspection of Design Drawings
2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(03) Toxicity R: Control dangerous

materials and
substances.

C: Limit toxicity of ma- 3

terials, surfaces, and

finishes; limit toxic
emissions below stat-
ed temperatures; limit
toxic venting and

leakage.

(04) Chemical Safety R: Protect against ha-
zard from chemical
substances.

C: Identify chemicals

and agents, including
concentration and an-
ticipated frequency
of use to which the

subsystem will be exposed;
indicate the level of

atmospheric pollution
permitted.

(05) Protection Against R: Protect against in-
Biological Growth fection from biological

sources.

C: Identify insects, 1,3

vermin, fungi, micro-
organisms, and other
biological contaminants

likely to be encountered;
state level of pro-
tection to be provided.

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

13 Property Protection

(01) Theft Security R: Protect equipment and

contents against theft.

C: Design to control
unauthorized entry
and access. Design
to prevent unauthorized
removal of equipment.

(02) Security Against R: Protect against mali-
Vandalism cious damage.

C: Design to resist mali- 1,5
cious damage. De-
fine conditions for
which protection must

be provided.

(03) Resistance to Misuse R: Protect against ac-

cidental or deli-
berate misuse.

C: Design to prevent im- 1,5

proper usage. Design
for fail-safe opera-
tion. Perform factory

adjustment. Label
parts and connections.
Provide instructions.
Define conditions for
which protection must
be provided.

14 Handicapped Usage

(01) Handicapped Access R: Provide for physical
access by handicapped
individuals, if appropriate.
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

(01) Handicapped Access (Cont'd) C: Design to provide at least
one means of ingress
and egress.

(02) Physically R: Provide for building usage
Impaired by physically impaired
Usage individuals, if appro-

priate.

C: Design to permit

physically impaired
individuals access
to restrooms, drink-

ing fountains, vending
machines, and elevators.

(03) Vision-Impaired R: Provide for building
Usage usage by blind persons,

if appropriate.

C: Design to permit blind

individuals access to
restrooms, drinking
fountains, vending machines,

and elevators.

(04) Hearing-Impaired R: Provide for building

Usage usage by persons with
hearing deficiencies, if
appropriate.

C: Design to permit persons
with hearing deficiencies

usage of communication
systems and alarms.

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

FUNCTIONAL

21 Code Compliance R: Comply with applica-
ble design code
references.

C: List relevant codes. 1,2,3,5

22 Strength

(01) Static Loading R: Sustain gravity loads

and superimposed and

specified vertical

and lateral loads.

C: State dead loads to 2

be supported, includ-
ing forces transmit-

ted from other subsys-

tems. State applicable

design methods or
formulas.

(02) Live Loading R: Sustain dynamic loads.

C: Describe live loads 2

to be supported, in-

cluding snow load;
identify concentrated

loads and state design

floor loads.

(03) Horizontal Loading R: Sustain wind loads
and other lateral

loads.

C: For exterior walls, 2

state design wind

speeds and other live

loads. State typhoon
or hurricane design

conditions. For

partitions, state

1. Inspection of Design Drawings

2. Inspectfon of Design Calculations

3. Laboratory Certification

4. Prototype or Sample Testing

5. In-place Inspection
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

(03) Horizontal Loading (Cont'd) lateral design load

per square foot of
partition area.

(04) Deflection R: Limit deflection.

C: State maximum accept- 2
able deflections
under the stated
conditions.

(05) Thermal Loading R: Sustain loads due to
temperature change.

C: State the temperature 2
extremes to be used
for design, including

loads encountered in
process as well as in
place.

(06) Structural Serviceability R: Retain serv4-eability
under load and de-
flection.

C: State conditions under 2
which the subsystem
is to sustain design
loads without causing

local damage.

(07) Seismic Loading R: Sustain earthquake
loads and applicable
seismic design method
references.

C: State the seismic 2
zone to be used for
design.

(08) Impact Loading R: Sustain impact loads
and forces.

C: Describe the source 2,3
and magnitude of any

1. Inspection of Design Drawings

2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing

5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(08) Impact Loading (Cont'd) impact loads to be

sustained and maximum
acceptable deflection or
damage.

(09) Penetration Resistance R: Protect against dam-
age from concentrated
loads.

C: Describe magnitude 2,3
and location of con-
centrated loads and
maximum acceptable

indentation or damage.

23 Durability

(01) Impact Resistance R: Resist surface degra-
dation due to point
impact.

C: State limits to sur- 3
face indentation due

to specified impact
load.

(02) Moisture Resistance R: Resist degradation
when exposed to water
or water vapor.

C: Design for use in 3
specified range of
humidity; state limit
of permanent effect
of exposure to water,
water retention, and

absorption.

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(03) Thermal Resistance R: Resist degradation
when exposed to tem-
perature ranges ex-
pected in normal use.

C: State limits of physical 3

change when exposed to

specified temperature
range.

(04) Corrosion Resistance R: Resist degradation
when exposed to cor-
rosive agents.

C: State limits of cor- 3
rosive effect ob-
served after specified
exposure to salt spray

or fog; require cor-
rosive-resistance sur-
face treatment; design
to avoid contact of
dissimilar metals.
State conditions under
which subsystem must resist
corrosion.

(05) Chemical Resistance R: Resist degradation
when exposed to chem-
icals; resist staining
or damage from soluble
and insoluble salts,

alkali attack, and
oxidation.

C: State limits of 3
changes in appearance
or other specifled
property after expo-

sure to specified
chemicals.
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

(06) Weather Resistance R: Resist degradation
when exposed to out-
side environmental

conditions.

C: State limits of 3

changes observed
after exposure to

specified period of

simulated weathering.

(07) Ultraviolet Resistance R: Resist degradation
due to exposure to

ultraviolet light.

C: State limits of 3

discoloration after

specified ultraviolet

exposure.

(08) Surface Stability R: Resist cracking,
spalling, crazing,

blistering, delam-

mnating, chalking, and

fading.

C: State limits of sur- 3

face changes observed

after exposure to
specified simulated
conditions of use.

(09) Stain Resistance R: Resist permanent
discoloration when

exposed to staining
agents and chemicals.

C: State limits of visual 3

evidence of permanent

stains due to treat-
ment with identified

agents.

1. Inspection of Design Drawings

2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing

5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(10) Absorbency R: Resist tendency to
absorb and retain
water.

C: State limits of quan- 3
tity of water retained
after specified

exposure.

(11) Cleanability R: Resist damage from
routine maintenance
and cleaning, permit
removal of identified

stains.

C: State limits of
discoloration or sur-
face change after
simulated cleaning with

specified cleaning
agents.

(12) Color Resistance R: Resist fading over
time.

C: State limits of 3

discoloration after
stated period.

(13) Friability/Frangibility R: Resist crumbling and
brittle fracture.

C: State limits of damage 3

observed after
specified loading.

(14) Abrasion Resistance R: Resist degradation
due to rubbing.

C: State maximum weight 3
loss after specified
number of abrasion

cycles.

1. Inspection of Design Drawings
2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(15) Scratch Resistance R: Resist degradation
due to scratching.

C: Specify rating on 3
Pencil Hardness
Scratch scale.

(16) Dimensional Stability R: Control dimensional
changes resulting
from changes in
environment.

C: State limits of 3

volume change and
movement under speci-
fied exposure to
moisture and temp-
erature variation.

(17) Cohesiveness/Adhesiveness R: Resist peeling and
delamination.

C: State limits of peeling 3,4
or delamination
failures under speci-
fied simulated loading.

(18) Subsystem Life R: Function properly for
identified period.

C: Describe and limit 2

modes of failure
under accelerated
life test; design
life of components
consistent with
specified life of
subsystem.

1. Inspection of Design Drawings
2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. in-place In fpeRtlon
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Sample Requirement (R)/

Attribute Criteria Content (C) T :-

24 Transmission Characteristics

(01) Heat R: Control heat
transmission.

C: Design for specified 2
Thermal Transmittance
("U" value) for com-
posite building en-
velope or components

thereof.

(02) Light R: Control light
transmission.

C: Design for specified 1,2,3,4,5
percentage of light
or radiation trans-
mission; design for
specified natural lighting
levels.

(03) Air Infiltration R: Resist air leakage.

C: State limits of in- 2,3,4,5
filtration under

specified pressure or
wind load; design for
specified maximum
leakage

(04) Vapor Penetration R: Resist vapor penetration.

C: Design vapor barrier 2,3,4,5
for minimum vapor
permeability.

(05) Water Leakage R: Resist water leakage.

C: Limit infiltration 2,3,4,5
under specified pres-
sure or wind load;
design for specified
maximum leakage.

1. Inspection of Design Drawings

2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

(06) Condensation R: Control admission and
condensation of mois-
ture.

C: Design to provide 2,5
moisture barriers

and thermal breaks.

25 Waste Products and Discharge

(01) Solid Waste R: Control production of
solid waste; provide
for elimination or

emission and prevent
undesired accumulation.

C: Design to accommodate 1,2

waste produced or ac-

cumulated; require
identification of
wastes produced.

(02) Liquid Waste R: Control production of
liquid waste; provide
for elimination or

emission and prevent
undesired accumulation.

C: Design to accommodate 2
waste levels produced,

accumulated, or emitted;
require identification
of wastes produced.

(03) Gaseous Waste R: Control production of

gases; provide for
elimination and prevent
undesired accumulation.

C: Design to accommodate 1,2

specified levels of

gas accumulated or
emitted; require

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(03) (;svous Waste (Cont'd identification of
gaseous wastes emitted.

(04) Odor R: Control formation and
persistence of odors.

C: Design to prevent

odor formation.

(05) Particulate Discharge R: Control production of
particulate wastes;
provide for collec-
tion of waste and
prevent undesired
accumulation.

C: Design to accommodate 1,2
specified amount of

particulate waste
produced; state lim-
its of particulate

concentration.

(06) Thermal Discharge R: Limit emission of
thermal energy and
vibration; provide

for control or reab-
sorption.

C: Design to control 2
thermal discharge
produced below speci-
fied levels.

(07) Radiation R: Limit emission of ra-

diation; provide for
control or reabsorption.

C: Design to control ra- 2

diation discharge
produced below speci-
fied levels.

I. Inspection of Design Drawings
2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/

Attribvte Criteria Content (C) Test

26 Operational Characteristics

(01) Method of Operation R: Provide operating
methods consistent
with function.

C: List desired operat- 1,2,3,4,5

ing modes.

(02) Results of Operation R: Provide output con-

sistent with function.

C: List desired output 2,3,4,5

quantities and rates.

(03) Cycle Time/Speed of R: Provide cycle times

Operation to accommodate func-

tional requirements.

C: List desired repeti- 2,3,4,5

tion rates.

SENSIBLE

31 Aesthetic Properties

(01) Arrangement R: Provide order, organ-

ization, or relation-

ship appealing to
visual perception.

C: Describe desired re-

lationships between

elements and com-
ponents. Describe

any undesirable

features to be avoided.

1. Inspection of Design Drawings

2. Inspection of Design Calculations

3. Laboratory Certification

4. Prototype or Sample Testing

5. In-place Inspection
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

(02) Composition R: Provide unified ap-
pearance appealing to
visual perception.

C: Describe desired

visual relationships.
Describe undesirable
features to be avoided.

(03) Texture R: Provide surface fin-

ishes appealing to

tactile and visual
perception.

C: Describe desirable 1,4

tactile and visual

surface charac-
teristics. Describe
undesirable features to

be avoided.

(04) Color/Gloss R: Provide finishes with
pattern or luster ap-

pealing to visual
perception.

C: Describe desired 1,3,4,5

characteristics of
color. Describe
desired chromatic

criteria. State
limits of chromatic
differences in color

matches.

(05) Uniformity/Variety R: Provide appropriate

consistency or
variety of visual
environment.

i. Inspection of Design Drawings

2. Inspection of Design Calculations

3. Laboratory Certification

4. Prototype or Sample Testing

5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

C: Describe desired 1,4

variety of colors,
textures, and glosses;

limit visual confusion.

(06) Compatibility/Contrast R: Provide appropriate

consistency or
variety of visual
environment.

C: Describe desired 1,4

characteristics of
architectural, stylis-

tic, chromatic, tex-
tural, or material
compatibility or
contrast.

32 Acoustic Properties

(01) Sound Generation R: Control undesirable
sound and vibration

generation.

C: State limits of sound 2,3,4,5

generation; provide
specified decibel rating.

(02) Sound Transmission R: Control transmission
of sound.

C: Design for specified 1,2,3,4,5
sound transmission

classification; pro-
vide STC or SPP rating,
INR, or Sound Reduction

Coefficient at speci-
fied frequency of sound.

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(03) Reflectance R: Control reflection,
reverberation, and
echo production.

C: Design for specified 1,2,3,4
reverberation time,
sound path length.

33 Illumination

(01) Level R: Control quantity and
quality of illumination
provided.

C: Design for specified 2,5
illumination intensity
level; design to
provide specified

level of natural light.

(02) Color R: Control color
(wavelength) of
illumination.

C: Require lamp color 2,3,4
and specified range
of correlated color

temperature.

(03) Shadow/Glare R: Control illumination
uniformity.

C: Design for specified 2,5
variation in illumi-
nation level over
room area.

(04) Reflection R: Control undesirable
reflection.

C: State limits of 2,5
reflected light.

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing

5. In-place Inspection
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

34 Ventilation

(01) Air Quality R: Control air quality.

C: Design for specified 1,2
natural ventilation;

design to control rate
of air removal and
supply; design to
control odors.

(02) Velocity R: Control air movement.

C: Design to maintain 1,2

air motion between
specified limits.
State limits of air
velocity.

(03) Distribution R: Control temperature

gradients.

C: Design to control 1,2

temperature gradients
within specified limits.

(04) Pressurization R: Control pressure dif-

ferential.

C: Design to specified 2

limits of air leakage.

(05) Temperature R: Control air tempera-

ture content.

C: State exterior design 2

conditions; design to
control rate of change
of mean radiant tempera-
ture within specified
range.

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing

5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(06) Moisture R: Control air moisture
content.

C: State exterior design 2
conditions; design to
provide specified
range of relative

humidity.

35 Measurable Characteristics

(01) Levelness R: Control deviation
from identified hor-

izontal.

C: Require level instal- 4,5

lation; design for

ease of level instal-
lation. State ac-
ceptable limits of
deviation.

(02) Plumbness R: Control deviation
from identified vertical.

C: Require plumb instal- 4,5
lation within speci-
fied tolerance; design
for ease of plumb

installation.

(03) Dimension/Tolerance R: Control spatial ex-

tent for installation
or fit within avail-
able space.

C: State specified spa- 4,5
tial dimensions and
tolerances. State

limits of incremental
growth. State limits
of cumulative growth.

1. Inspection of Design Drawings
2. Inspection of Design Calculations
3. Laboratory Certification

4. Prototype or Sample Testing

5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(04) Volume R: Control volumetric
measure or capacity.

C: State limits of 4,5
volume or capacity.

(05) Flatness R: Control planar surface
characteristics.

C: State limits of devi- 4,5
ation from flat,

smooth, or planar

surface.

(06) Shape R: Control surface con-
figuration, contour,
or form.

C: State specified shape 4,5
limitations.

(07) Weight/Density R: Control weight or

density.

C: State specified 4,5

weight or density
limitations.

36 Material Properties

(01) Hardness R: Control resistance to
penetration.

C: State limits of pene- 3
tration under speci-
fied load.

(02) Ductility/Brittleness R: Control capability to
shape by drawing;
control tendency to
shatter.

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(02) Ductility/Brittleness C: State percentage of 3

(Cont'd) elongation or percent

change in cross sec-
tion before rupture.

(03) Malleability R: Control capability to
shape by hammering.

C: Limit choice of ma- 3
terials.

(04) Resilience R: Control capability to
store energy.

C: State limits of resi- 3
dual deformation
after specified
impact load.

(05) Elasticity/Plasticity R: Control capability to
regain original shape
when load is removed.

C: State limits of residual 3
deformation after
removal of load.

(06) Toughness R: Control capability to
change shape without
rupture.

C: State limits of ener- 3
gy absorption before
rupture.

(07) Viscosity R: Control fluid resis-
tance to flow.

C: Specify coefficient 3

of viscosity.

1. Inspection of Design Drawings
2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

(08) Creep R: Control permanent
change in shape after
prolonged exposure to

stress or elevated
temperature.

C: State limits of per- 3
manent deformation
under specified load
or temperature condi-
tions.

(09) Friction R: Control tendency of
two bodies in contact
to resist relative

motion.

C: State maximum or 3

minimum coefficient
of friction.

(10) Thermal Expansion R: Control change in
unit dimension
resulting from change
in temperature.

C: State coefficient of 3
thermal expansion.

PRACTICAL

41 Interface Characteristics

(01) Fit R: Control size and
shape of interface
elements.

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing

5. In-place Inspection
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

(01) Fit (Cont'd) C: Design for physical 1,4,5

compatibility with
specified elements.

(02) Attachment R: Control physical and

electrical connection
at interface.

C: Design to use speci- 1,4,5
fied connections.

(03) Tolerance R: Control variation in
interface dimension.

C: Design to accommodate 1,4,5

specified tolerance.

(04) Modularity R: Control standardized

unit dimensions or
repeating dimensions.

C: Design for compati- 1,4,5
bility with the
specified module.

(05) Rotatability R: Control orientation

at interface.

C: Design to provide or 1,4,5
permit specified

orientations.

(06) Relocatability R: Control ability to
disassemble, move, or
relocate.

C: Design to provide 1,4,5
specified flexibility
to dismount and re-
erect. State limits
of relocation time

under specified con-
ditions.

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(07) Erection Sequence R: Control order of
erection or installa-

tion.

C: Design to permit 1,4,5
erection or installa-

tion in specified
sequence with other

components or subsystems.
Design to prevent
progressive disassembly

for repair.

42 Service

(01) Repairability R: Provide for repair or
replacement of damaged
or inoperative elements.

C: Design for ease of 1,4,5
repair; limit use of

special tools; limit
amount of labor re-
quired.

(02) Interchangeability R: Provide for inter-

changeability of
elements.

C: Design for inter- 1,4,5
changeability. State
comrinents or elements
which must interchange.

(03) Accessibility R: Provide access for

service and mainten-
ance.

1. Inspection of Design Drawings
2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

(03) Accessibility (Cont'd) C: State provisions for 1,4,5

access panels; avoid
placing connections

in inaccessible
locations.

(04) Replaceability R: Provide for substitu-
tion of equivalent
elements.

C: Design to permit sub- 1,4,5

stitution. Describe
acceptable substitutes.

(05) Inconvenience R: Limit disturbance
during maintenance
and repair.

C: Design to minimize 1,4,5
inconvenience; pro-

vide backup or alter-
nate elements. State
conditions for which

interruption must be

avoided.

(06) Extendibility R: Provide for capability
to increase capacity.

C: Design to permit or 1,4,5
accommodate extension
or expansion. State
degree of expansion
desired.

(07) Adaptability R: Provide for altera-

tion or modification.

C: Design to use indus- 1,4,5
try standard connectors
and interface elements.
Describe conditions of
adaptations.

1. Inspection of Design Drawings
2. Inspection of Design Calculations

3. Laboratory Certification
4. Prototype or Sample Testing

5. In-place Inspection
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Sample Requirement (R)/
Attribute Criteria Content (C) Test

(08) Replacement Sequence R: Provide for identi-
fied order for remo-
val and replacement.

C: Design for specified 1,4,5
replacement sequence.

(09) Service Frequency R: Control repair and
maintenance frequency.

C: Design for identified 2,4,5
failure rates and
maintenance schedules.

43 Source

(01) Multiple Source R: Insure number of
sources available.

C: State minimum number
of potential suppliers.

(02) Guaranteed Source R: Insure existence of
source for identified
period.

C: State time source
must be available;
require security
bond.

(03) Stability of Producers R: Insure future source
of replacement parts
and maintenance.

C: State acceptable evi-
dence of stability of
replacement parts
from suppliers and
maintenance organization.

1. Inspection of Design Drawings
2. Inspection of Design Calculations
3. Laboratory Certification
4. Prototype or Sample Testing
5. In-place Inspection
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Sample Requirement (R)/

Attribute Criteria Content (C) Test

44 Personnel Needs

(01) Maintenance Personnel R: Control skill levels
required for mainte-
nance.

C: Design for mainte-

nance by personnel
with identified skills.

(02) Training R: Control availability
of trained personnel.

C: State desired provi-
sions for training
operators and mainte-

nance personnel.

(03) Labor Organization R: Control labor organi-

Requirements zation jurisdictional
requirements.

C: Require identifica-

tion of trade union
and professional or-

ganizational jurisdic-
tions; design for non-
interference between
conflicting jurisdictions.
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APPENDIX D:

SAMPLE SPECIFICATION

General

This appendix is an example of a comprehensive project specification sec-
tion.

Test Data

The test data used in this example was developed from a master specifica-
tion prepared by the Public Building Services, General Services Administra-
tion. This example is not intended to be a guide specification and should not
be used as such.
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SECTION 13070

INTEGRATED CEILING AND BACKGROUND (ICB) SUBSYSTEM

PART 1 -- GENERAL

1.01 WORK INCLUDED

A. Ceiling Panels and Suspension Syste i.

B. Background Sound Masking Distribution System.

C. Luminaires.

D. Installation of Air Distribution Components Interfacing with

ICB Subsystem.

E. Coordination with Interfacing Systems.

F. Grounding of Luminaires to Outlet Boxes.

1.02 RELATED WORK

A. 05552 -- Drapery Pockets.

B. 10610 -- Demountable Partitions.

C. 15501 -- Sprinkler System.

1.03 WORK INSTALLED BUT FURNISHED BY OTHERS

A. 15800 -- Air Terminals and Related Flexible Connections.

1.04 SUBSYSTEM DESCRIPTION

A. Provide an Integrated Ceiling and Background (ICB) System
composed of the following:

1. Suspended finished ceiling.

2. Means of controlling airborne sound generation and
transmission within habitable space.

3. Electrical illumination.
4. Means of admitting and exhausting supplied con'.tioned

air through the suspended finished ceiling into the inhabited space.
a. Air supply must be dispersed throughout the habitable

space.
b. Air supply must be controllable.

B. Definitions.
I. Planning Module: (rldwork of imaginary lines which indicate possible

locations of celling-high partitions.
2. Proposer: Entity responsible for the design, assembly, and installa-

tion of system. Proposer may be a single firm or group legally bounded as a

single e ntity.
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1.05 QUALITY ASSURANCE

A. Verify airborne sound transmission and photometric data (including
calculations verifying conformance) with an Independent Testing Agency.

1.06 REFERENCES

A. Federal Specifications (FS).

SS-S-118A(3): Sound Controlling Blocks and Board (Acoustical

Tiles and Panels, Prefabricated).
QQ-N-281D: Nickel-Copper Alloy Bar, Rod, Plate, Sheet,

Strip Wire, Forgings, and Structural and
Special Shaped Sections.

W-F-1662A: Fixture, Lighting (Fluorescent, Alternating-

Current, Recessed and Surface Ceiling).
W-L-00116D: Lamps, Fluorescent.

B. American Society for Testing and Materials (ASTM).

D-1925-70: Yellowness Index of Plastics, Test for.
D-1499-64: Light- and Water-Exposure Apparatus (Carbon-Arc

Type) for Exposure of Plastics, Recommended
Practice for Operating.

2843-77: Density of Smoke from the Burning or Decomposition

of Plastics, Test for.
D-1929-77: Ignition Properties of Plastics, Method of Test for.
G-23-69: Operating Light- and Water-Exposure Apparatus
(R 1975) (Carbon-Arc Type) for Exposure of Nonmetallic

Materials, Recommended Practice for.
E 580-76: Recommended Practice for Application of Ceiling

Suspension Systems for Acoustical Tile and Lay-in
Panels in Areas Requiring Seismic Restraint.

C 635-76: Metal Suspension Systems for Acoustical Tile and
Lay-in Panel Ceilings.

C 636-76: Installation of Metal Ceiling Suspension Systems for

Acoustical Tile and Lay-in Panels, Recommended
Practice for.

C. National Fire Protection Association (NFPA).

No. 70-1978 National Electrical Code.

D. Underwriters Laboratories (UL).

Applicable listings.

E. Illumination Engineering Society (IES).

IES Lighting Handbook, Fifth Edition, 1972.

F. American Society of Heating, Refrigerating and Air Conditioning

Engineers (ASHRAE) Handbook.
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G. General Services Administration, Public Buildings Service
(GSA/PBS):

Test Method PBS-C.l: Method for the Direct Measurement of Speech Privacy

Potential (SPP) Based on Subjective Judgments, August 1978 Revision.

Test Method PBS-C.2: Method for the Sufficient Verification of Speech
Privacy Potential (SPP) Based on Objective Measurements Including Methods for
the Rating of Functional Interzone Attenuation and NC-Background, May 1975

Revision.

1.07 SUBMITTALS

A. Submit in Accordance With Section 01340.

B. Submittals Prior to Bid.

1. Submit to AE 3 weeks prior to bid date.
2. Product/Data:

Written description and/or catalog cuts describing each component of sub-
system, including technical data to substantiate compliance with specifica-
tions.

3. Certification:

Provide certification signed by an office of the proposer's company
attesting that subsystem proposed meets the specifications (for multiple
firms, an officer from each must sign).

C. Submittals with Bid:

1. Test data:
a. Laboratory test report indicating compliance with performance

requirements for control of airborne sound transmissions.

b. Photometric data, including calculations, verifying conformance
with specified illumination levels and brightness.

2. Shop Drawings.
a. Reflected ceiling plan of each floor at a minimum scale of

1/8-inch per foot, showing, by dashed lines, the location of all building
planning modules and their relationship to the elements in the installed con-
figuration.

b. Reflected ceiling plans at a minimum scale of 3/4-inch per foot
of at least four typical planning modules, indicating luminaires in each of
the possible locations with luminaires located both parallel to and at right
angles to the installed configuration.

c. Installation details showing suspension system, lay-in panels,
luminalre, air-distribution components, jointing and methods of anchoring and
fastening, including terminations at margins of ceilings and at intersections
with vertical surfaces, including columns.

d. Layout of the background sound masking distribution components,
including location of central console and control, power requirements, typical
mounting components, and shop drawings of all elements of the system.

e. Layout showing coordination with the fire protection sprinkler

subsystem for the building.
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f. Details showing interface with the work of other trades,
including connections to the air-distribution system for the building and con-
nection of ceiling-high demountable partitions to the ceiling both parallel
and perpendicular to the main runners of the ceiling suspension components.

D. Submittals Prior to Final Acceptance.

Operating and maintenance data: Submit operating and maintenance manu-
als, three final corrected copies of all catalog data and shop drawings, crit-
ical spare parts lists, and manufacturer's operation and maintenance data
applicable to the equipment furnished. Deliver such material to the contract-
ing officer not less than 2 weeks before occupancy.

PART 2 -- SYSTEM

2.01 TOTAL SUBSYSTEM

A. Fire Safety Requirements.
1. Flame spread: 0-25 (ASTM E-84).
2. Smoke generation: 0-25 (ASTM E-84).

B. Electrical Safety Requirements.
I. Comply with National Electrical Code.
2. Electrical components classified by UL shall meet applicable UL

requirements.

C. Strength Requirements.
1. Static Loading: support gravity and superimposed loads with a

luminaire in every planning module (ASTM C-635). In no case shall rating be
less than intermediate duty.

2. Seismic Loading: provide seismic restraint (ASTM E-580).
3. Deflection: 1/180 maximum at any loading condition.

D. Required Arrangement.

1. Luminaires:
a. Locate one luminaire (minimum) in every group of four planning

modules forming a 10'-0" x 10'-0" square.
b. Install in a regular geometric pattern.
c. Locate at right angles to exposed grid main runners.

2. Air-Distribution Components.
a. Locate one supply and one return air terminal (minimum) in

every group of four planning modules forming a 1O'-0" x 1O'-0" square.
b. Install in a regular geometric pattern.
c. Linear air bus (if used): locate at exposed grid members not

occurring on a planning module line.
d. Rectangular air diffuser (if used): locate between exposed

grid members not occurring on a planning module line.
3. Sprinkler Systems Components:

a. Coordinate location of sprinkler heads and piping to prevent
interference with relocation of luminaires or other components.

4. Exposed Grid Members:
a. Main runners: locate on planning module line running parallel

to long axis of building.
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b. Secondary runners: locate at right angles to main runners.

E. Required Acoustical Properties.

Speech-Privacy Potential (SPP): 60 minutes (PBS-D1, Procedure II, lab
and field tested).

Elements meet criteria if the sum of the SPP Noise Isolation Class (NIC),
and a compatible NC-background (not exceeding 40) shall be not less than 60
(PBS-C.2, Procedure II).

F. Required Interface Characteristics.
1. Modularity:

a. Accommodate ceiling-high partitions on any planning module.
b. Provide illumination and conditioned air (supply and return) in

any planning module 10'-0" x 10'-0" or greater without relocating any ceiling
or plenum elements.

2. Relocatability:
a. Allow relocation of luminaires without modifying suspension or

lay-in panels, within ten (10) minutes by one person, to any of three adjacent
planning modules which form a square.

b. Allow planning module to accept a luminaire without modifica-

tion.
c. Allow rotation of luminaires 90 degrees from installed confi-

guration in any planning module. Additional cross-ties and ending of lay-in
panels are permitted in this configuration.

G. Service Requirements.
I. Interchangeability:

a. Make subsystem components of equal dimension and orientation
interchangeable in the planning module.

b. Coordinate with installation of interfacing subsystems to
prevent impairment of interchangeability requirement.

2.02 FINISHED SURFACE COMPONENTS

A. Suspension Members.

I. Type: Exposed grid.
2. Color: Factory-finished white (feature strips -- flat black).

B. Ceiling Lay-in Panels.

1. FS SS-S-118, CLASS 25, factory-finished white.
2. Type and pattern optional to meet other requirements.
3. Grade and thickness optional to meet other requirements.

C. Luminaires.
1. Metal parts: FS W-F-1662.
2. Lens pattern (if used): conical, hexagonal, linear octagonal

prisms, or spherical segments.
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2.03 BACKGROUND SOUND MASKING DISTRIBUTION COMPONENTS

A. Adjustment.
1. Provide capability to deactivate or adjust volume for each zone

pair as defined by PBS-C.1, Procedure II, without disturbing system perfor-
mance.

2. Provide individual volume controls for each speaker.
3. Hide sound distribution components from view.

2.04 AIR DISTRIBUTION COMPONENTS

A. Flexibility Requirements.

1. Coordinate to allow air-distribution components to provide supply
and return at the ceiling plan for any four planning modules forming a 10'-0"
x 10'-0" square.

B. Air Volume and Deflection Capability.
1. Provide adjustment capability for air volume control and deflection

from inhabited space without moving any components of the installed system.

2. Provide rebalancing capability without the use of special tools.

2.05 LUMINAIRES

A. Illumination Requirements.

1. Level:
a. Provide minimum average maintained task-oriented lighting level

00 of 50 footcandles over the surface of a 12-square-foot work station or a

plane 30 inches above the finished floor, within at least one planning module
in each group of four adjacent planning modules which form a square.

b. Test: lighting levels are based on the following criteria in a

hypothetical room used for calculations.
1) Size of room: 30 x 30 x 9 feet high.
2) Calculated illumination (at least 4 feet from any wall and

anywhere within the space between luminaires): 30 footcandles.
3) Reflectors: ceilings -- 80 percent; walls -- 50 percent;

floors -- 20 percent.
4) Lamp Lumen Depreciation (LLD): 0.87.
5) Luminaire Dust Depreciation (LDD): 0.82 (if baffled,

0.92). 6) Assume 2-1/2 percent voltage drop and 85 F ambient tempera-

ture in the return air plenum.
2. Brightness:

a. Shield light source by a lens or baffle assembly.
b. Calculated Visual Comfort Probability (VCP), arranged as speci-

fied in a 40 x 60 x 10-foot-high standard test room: 70 minimum.
c. Ratio of maximum-to-average luminaire luminance: 5 to 1 at 45,

55, 65, 75 and 85 degrees from NADIR, crosswise and lengthwise.
d. Maximum luminaire luminance (crosswise and lengthwise using

3100 lumen lamps):
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Angle above NADIR Maximum Luminance
(Degrees) (Footcandles)

65 1125
75 750
85 495

e. Tests: complete photometric tests for luminaires in

accordance with IES Lighting Handbook test procedures.

B. Luminaire Materiais and Contribution.

FS W-F-1662 except as modified herein. Lens specified in this reference
is not required if a baffle is used.

C. Lamps and Ballast
i. Ballast maximuW hot spot temperature: 90°F when total planning

module is operating at 87 F ambient.
2. Voltage: 277 volts.

3. Lamps: FS W-L-00116.

D. Power Input

I watt per square foot (maximum) of ICB subsystem area.

E. Lens Element (if used).

1. Sag: 1/180 maximum
2. Materials:

a. Clear glass or 100 percent virgin acrylic plastic.

b. Smoke density: 50 maximum (ASTM D2843).
c. Acrylic lenses must remain in place for 15 minutes at 175 F,

0
but fall free at 200 F ambient temperature below ignition temperature of plas-
tic (ASTM D-1929).

d. Provide removable lens elements without use of tools.
(1) If hinged, design to prevent accidental disengagement in

open positions.
(2) Permit normal serving of fixture in a quick and efficient

manner (field demonstration).
e. Plastic lenses manufactured from clear resin are resistant to

yellowing. Maximum change: 3 (ASTM D 1499 and D 1925).

F. Parabolic Baffle Assembly (if used).
1. Material: 0.025-inch-thick specular aluminum with anodized finish.
2. Construction:

a. Interlock blades to provide rattleproof assembly.

b. Hinge baffle or provide rattleproof assembly.
c. Design baffle to be removable without tools or requiring touch-

ing or reflector assembly (field demonstration).
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PART 3 -- EXECUTION

3.01 INSPECTION

A. Examine conditions under which ICB subsystem will be installed.

B. Notify contractor in writing of unsatisfactory conditions.

C. Do not proceed until unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. General.

Install work in accordance with manufacturers' approved product installa-
tion procedures and as specified herein.

B. Suspension System.
1. Install in accordance with the IES Lighting Handbook and the

National Electrical Code.
2. Correct luminaires to lighting outlet boxes.
3. Correct an equipment ground conductor from each lighting outlet box

to the ground terminal of each luminaire.

3.03 FIELD QUALITY CONTROL

A. Field Acceptance Tests for Airborne Sound Transmission.
I. Perform in an open planned portion of the building in a location

where the complete ICB subsystem encompasses no less than two adjacent unpar-
titioned structural bays.

2. The contractor shall provide necessary furnishings and equipment
required for performance of the test.

B. Field Demonstrations.
I. Perform the following demonstrations in the specified time limita-

tions on the completed ICB subsystem in the presence of the architect:
a. Remove and replace luminalre lens or baffle assembly to permit

servicing, relamping, and maintenance.
b. Remove and replace a lay-in panel (20 times).
c. Relocate a luminaire to an adjacent planning module, and rota-

tion of a luminaire 90 degrees from from the installed configuration.
d. Interchange any two components of the installed system selected

by the architect having equal dimensions and orientation.

3.04 ADJUSTING AND CLEANING

A. Perform final adjustment and timing of the background masking component
to insure specified performance.

B. Post instructions indicating proper settings of NC-background levels in
a conspicuous location on or near the control equipment.

END OF SECTION
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APPENDIX E:

TEST METHODS ASSOCIATED WITH SELECTED ATTRIBUTES

Use of Test Methods

Appendix E is a compilation of industry test methods frequently associ-
ated with various performance attributes. It is intended to assist the
specifier in identifying performance criteria and tests appropriated for a
specific application.

This appendix represents formal laboratory test methods cited in building
systems and subsystems manufacturers' performance data, previous work in per-
formance specifying, and industry standards organization sources. It is not
comprehensive of all tests appropriate for a particular attribute. Con-
versely, all tests associated with an attribute will not be appropriate to
every specific application.

The specifier should review the tests associated with an attribute when
applying it to a specific building element in a specific application and
select which, if any, are appropriate to that specific application. This is
critical to insuring that user's performance requirements are accurately
represented in the RFTP, and that the building industry will be capable of
responding to the specific requirements.
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11 FIRE PROTECTION

(03) Fire Barriers

ASTM E119-76, Fire Tests of Building Construction and Materials 18

ASTM E152-76, Fire Tests of Door Assemblies 18

ASTM E163-76, Fire Tests of Window Assemblies 18

(04) Egress Means

NFPA 101 (1976), Code For Safety to Life From Fire in Buildings and
Structures

(05) Protective Devices

ASTM E108-75, Fire Tests of Roof Coverings 18

(06) Fire Resistance/Combustibility

ASTM D635-76, Rate of Burning or Extent and Time of Burning, or
Both, of Self-Supporting Plastics in a Horizontal Position, Test for, 35

ASTM D1360-70, Fire Retardancy of Paints (Cabinet Method), Test for, 27
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ASTM D1692-76, Rate of Burning or Extent and Time of Burning, or

Both, of Cellular Plastics Using a Supported Specimen by a Horizontal Screen,
Test for, 35

ASTM D3014-74, Flammability of Rigid Cellular Plastics, Test for, 35

ASTM E119-76, Fire Tests of Building Construction and Materials 18

ASTM E136-73, Noncombustibility of Elementary Materials, Test for,
18

ASTM E152-76, Fire Tests of Door Assemblies 18

ASTM E163-76, Fire Tests of Window Assemblies 18

NFPA 101 (1976), Code for Safety to Life From Fire in Buildings and
Structures

NFPA 220 (1979), Standard on Types of Building Construction

(07) Fire Load/Fuel Contribution

ASTM E84-76a, Surface Burning Characteristics of Building Materials,
Test for, 18

NFPA 220 (1979), Standard on Types of Building Construction

(08) Surface Spread of Flame

ASTM E84-76a, Surface Burning Characteristics of Building Materials,

Test for, 18

ASTM E108-75, Fire Tests of Roof Coverings, 18

ASTM E162-76, Surface Flammability of Materials Using a Radiant Heat

Energy Source, Test for, 18

ASTM E286-69 (1975), Surface Flammability of Building Materials
Using an 8-ft (2.44-m) Tunnel Furnace, Test for, 18

NFPA 255 (1979), Method of Test of Surface Burning Characteristics
of Building Materials

NFPA 256 (1976), Standard Methods of Fire Tests of Roof Coverings

(10) Smoke Generation

ASTM D2843-70 (1976), Density of Smoke From the Burning or Decompo-
sition of Plastics, Measuring the, 35

ASTM E84-76a, Surface Burning Characteristics of Building Materials,
Test for, 18
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NBS TN 708, Interlaboratory Evaluation of Smoke Density Chamber

(12) Accidental Ignition

ASTM D1929-68 (1975), Ignition Properties of Plastics, Test for, 35

ASTM E162-76, Surface Flammability of Materials Using a Radiant Heat

Energy Source, Test for, 18

12 LIFE SAFETY

(01) Physical Safety

ASTM D2047-75, Static Coefficient of Friction on Polish-Coated Floor
Surfaces as Measured by the James Machine, Test for, 30

CPSC 16CFR 1201, Requirements for Safety Glazing

22 STRENGTH

(01) Static Loading

ANSI Z79.1, Glazing Material Used in Buildings, Performance Specifi-

cations and Methods of Test for Safety

ASTM C393-62 (1976), Flexure Test of Flat Sandwich Constructions, 25

ASTM C29761 (1976), Tension Test of Flat Sandwich Construction in

Flatwise Plane, 25

ASTM C635-79 (1975), Metal Suspension Systems for Acoustical Tile

and Lay-In Panel Ceilings, Spec. for, 18

ASTM E196-74, Load Tests of Floors and Flat Roofs, 18

ASTM E455-76, Static Load Testing of Framed Floor or Roof Diaphragm

Constructions for Buildings, 18

ASTM E564-76, Static Load Test for Shear Resistance of Framed Walls

for Buildings, 18

(02) Live Loading

ASTM E196-74, Load Tests of Floors and Flat Roofs, 18

(03) Horizontal Loading

ASTM C165-54 (1970), Compressive Strength of Preformed Block-Type

Thermal Insulation, Test for, 18
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ASTM E330-70, Structural Performance of Exterior Windows, Curtain

Walls, and Doors Under the Influence of Wind Loads, Test for, 18

AAMA TM-1-68T, Methods of Tests for Metal Curtain Walls

(04) Deflection

AS-M C367-57 (1972), Strength Properties of Prefabricated Architec-
tural Acoustical Materials, Test for, 18

ASTM C393-62 (1976), Flexure Tests of Flat Sandwich Constructions,
25

ASTM C635-69 (1975), Metal Suspension Systems for Acoustical Tile
and Lay-In Panel Ceilings, Spec. for, 18

ASTM D621-64, Deformation of Plastics Under Load, Tests for, 35

ASTM D648-72, Deflection Temperature of Plastics Under Flemural
Load, Test for, 35

ASTM E73-74, Truss Assemblies, Testing, 18

ASTM E529-75, Flexural Tests on Beams and Girders for Building Con-

struction, 18

FTMS 406/GEN (1961), Plastics: Methods of Testing

(06) Structural Serviceability

ASTM C367-57 (1972), Strength Properties of Prefabricated Architec-

tural Acoustical Materials, Test for, 18

(08) Impact Loading

ASTM C367-57 (1972), Strength Properties of Prefabricated Architec-
tural Acoustical Materials, Test for, 18

ASTM E72-74a, Strength Tests of Panels for Building Construction,
Conducting, 18

PBSD.1, Physical Door Slam Test

(09) Penetration Resistance

FTMS 501a, Method 3231 (1966), Indentation, Residual

23 DURABILITY

(01) Impact Resistance

ANSI Z97.1, Glazing Material Used in Buildings, Performance Specifi-
cations and Methods of Test for Safety
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ASTM C487-64 (1976), Resistance to Dropping of Preformed Bflock -Type
Thermal Insnlation, Test for, 18

ASTM D25b-73, Impact Resistance of Plastics and Electrical Insilat-
ing Materials, Tests for, 35, 38, 39

ASTi 0950-72, Impact Strength of Adhesive Bonds, Tebt for, 22

ASTM D1474-68 (1973), Indentation Hardness of Organic Coatings, Ttest
for, 27

ASTM D1790-62 (1970), Brittleness Temperature of Plastic Film by
Impact, Test for, 35

ASTM D1822-68, Tensile-Impact Energy to Break Plastics and Electri-
cal Insulating Materials, Test for, 35, 39

ASTM D2394-69, Simulated Service Testing of Wood and Wood-Base Fin-
ish Flooring, 22

ASTM D2794-69 (1974), Resistance of Organic Coatings to the Effects
of Rapid Deformation (Impact), Test for, 27

ASTM D3029-72, Impact Resistance of Rigid Plastic Sheeting or Parts
by Means of a Tup (Falling Weight), Test for, 35

ASTM D3099-72, Pneumatic Ball Impact Resistance of Plastic Film and
Sheeting, Test for, 36

ASTM D3170-74, Chip Resistance of Coatings, Test for, 27

ASTM D3420-75, Dynamic Ball Burst (Pendulum) Impact Resistance of
Plastic Film, Test for, 36

ASTM E23-72, Notched Bar Impact Testing of Metallic Materials,

ASTM E72-74a, Strength Tests of Panels for Building Construction,
Conducting, 18

ASTM E103-61 (1973), Rapid Indentation Hardness Testing of Metallic
Materials, 7

FTMS 406 Method 1074 (1962), Falling Ball Impact Test

FTMS 406 Method 1075, Shatterproofness

SAE J400, Test for Chip Resistance of Surface Coatings

(02) Moisture Resistance

ASTM D870-54 (1973), Water Immersion Test of Organic Coatings on
Steel, 27
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ASTM D1101-59 (1976), Integrity of Glue Joints in Structural Lam-
inated Wood Products for Exterior Use, Test for, 22

ASTM D1151-72, Effect of Moisture and Temperature on Adhesive Bonds,
Test for, 22

ASTM D1735-62 (1973), Water Fog Testing of Organic Coatings, 27

ASTM D2126-75, Response of Rigid Cellular Plastics to Thermal and
Humid Aging, Test for, 36

ASTM D2246-65 (1970), Finishes on Primed Metallic Substrates for
Humidity-Thermal Cycle Cracking, Testing, 27

ASTM D2247-68 (1973), Coated Metal Specimens at 100 Percent Relative
Humidity, Testing, 27

ASTM D2366-68 (1973), Accelerated Testing of Moisture Blister Resis-
tance of Exterior House Paints on Wood, 27

ASTM D2383-69, Plasticizer Compatibility in Poly Vinyl Chloride
(PVC) Compounds Under Humid Conditions, Rec. Practice for Testing, 36

ASTM D2394-69, Simulated Service Testing of Wood and Wood-Base Fin-
ish Flooring, 22

ASTM G23-69 (1975), Light- and Water-Exposure Apparatus (Carbon-Arc
Type) for Exposure of Nonmetallic Materials, Rec. Practice for Operating,
32,35,41

Mil. Std. 810c (1975), Test for Determining Resistance of Equipment
to Environmental Effects

(03) Thermal Resistance

ASTM C356-60 (1975), Linear Shrinkage of Preformed High-Temperature
Thermal Insulation Subjected to Soaking Heat, Test for, 18

ASTM C411-61 (1975), Hot-Surface Performance of High-Temperature
Thermal Insulation, Test for, 18

ASTM C687-71, Thermal Resistance of Low-Density Fibrous Loose Fill-
Type Building Insulation, Rec. Practice for Determination of, 18

ASTM C711-72, Low-Temperature Flexibility and Tenacity of One-Part,
Elastomeric, Solvent-Release Type Sealants, Test for, 18

ASTM C792-75, Effects of Heat Aging on Weight Loss, Cracking, and
Chalking of Elastomeric Sealants, Test for, 18

ASTM D648-72, Deflection Temperature of Plastics Under Flexural
Load, Test for, 35
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ASTM D2115-67 (1974), Oven Heat Stability of Poly Vinyl Chloride
Compositions, Rec. Practice for, 36

ASTM D2126-75, Response of Rigid Cellular Plastics to Thermal and
Humid Aging, Test for, 36

ASTM D2243-68 (1974), Freeze-Thaw Resistance of Latex and Emulsion
Paints, Test for, 27

ASTM D2246-65 (1970), Finishes on Primed Metallic Substrates for
Humidity-Thermal Cycle Cracking, Tesfing, 27

ASTM D3045-74, Heat Aging of Plastic Without Load, Rec. Practice
for, 35

Mil. Std. 810 (1975), Test for Determining Resistance of Equipment
to Environmental Effects

(04) Corrosion Resistance

ASTM B117-73, Salt Spray (Fog) Testing, 9, 10, 27

ASTM D1014-66 (1973), Exterior Exposure Tests of Paints on Steel,
Conducting, 27

ASTM D1286-57 (1972), Effect of Mold Contamination on Permanence of
Adhesive Preparations and Adhesive Bonds, Test for, 22

ASTM D1654-74, Painted or Coated Specimens Subjected to Corrosive
Environments, Evaluation of, 27

ASTM D2803-70 (1974), Filiform Corrosion Resistance of Organic Coat-
ings on Metal, Test for, 27

ASTM D2933-74, Coated Steel Specimens Dynamically for Resistance to
Corrosion, Testing, 27

ASTM D3273-73T, Resistance to Growth of Mold on the Surface of Inte-
rior Coatings in an Environmental Chamber, Test for, 27

ASTM GI-72, Preparing, Cleaning, and Evaluating Corrosion Test
Specimens, Rec. Practice for, 10

ASTM G21-70 (1975), Resistance of Synthetic Polymeric Materials to
Fungi, Rec. Practice for Determining, 35, 41

ASTM G22-67T, Resistance of Plastics to Bacteria, Rec. Practice for
Deterrning, 35- 41

FTMS 406/GEN (1961), Plastics: Methods of Testing
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ISO 14 62, Metallic Coatings - Coatings Other Than Those Anodic to
the Basic Metal Accelerated Corrosion Tests - Method for the Evaluation of the
Results

Mil. Std. 810c (1975), Test for Determining Resistance of Equipment
to Environmental Effects

(05) Chemical Resistance

ASTM B117-73, Salt Spray (Fog) Testing 9, 10, 27

ASTM B287-74, Acetic Acid-Salt Spray (Fog) Testing

ASTM D543-67 (1972), Resistance of Plastics to Chemical Reagents,
Test for, 35

ASTM D1543-63 (1974), Color Permanence of White Architectural
Enamels, Test

ASTM D16-4-74, Painted or Coated Specimens Subjected to Corrosive

Environments, Evaluation of, 27

ASTM D1712-65 (1971), Resistance of Plastics to Sulfide Staining,
Test for, 35

ASTM GI-72, Preparing, Cleaning, and Evaluating Corrosion Test
Specimens, Rec. Practice for, 10

FTMS EOIA Method 9311 (1966), Resistance to Acids, Alkalies, and

Organic Materials

(06) Weather Resistance

AAMA 808.3, Voluntary Specification for Exterior Perimeter Sealing
Compound

AAMA TM-I-68T, Methods of Tests for Metal Curtain Walls

ANSI Z97.1, Glazing Material Used in Buildings, Performance Specifi-

cations and Methods of Test for Safety

ASTM C732-76, Aging Effects of Artificial Weathering on Latex Seal-
ing Compounds, Test for, 18

ASTM C793-75, Effects of Accelerated Weathering on Elastomeric Joint
Sealants, Test for, 18

ASTM D1006-73, Conducting Exterior Exposure Tests of Paints on Wood,
Rec. Practice for, 27

ASTM D1014-66 (1973), Exterior Exposure Tests of Paints on Steel,
Conducting, 27
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ASTM D1183-70 (1976), Resistance of Adhesives to Cyclic Laboratory
Aging Conditions, Test for, 22

ASTM D1435-75, Outdoor Weathering of Plastics, Rec. Practice for, 35

ASTM D1499-64, Light- and Water-Exposure Apparatus (Carbon-Ar, Type)
for Exposure of Plastics, Rec. Practice for Operating, 35

ASTM D1501-71, Exposure of Plastics to Fluorescent Sun Lamp, Rec.
Practice for, 35

ASTM D1828-70 (1976), Atmospheric Exposure of Adhesive-Bonded Joints
and Structures, Rec. Practice for, 22

ASTM D2565-70, Xenon Arc-Type (Water-Cooled) Light- and Water-
Exposure Apparatus for Exposure of Plastics, Rec. Practice for Operating, 35

ASTM D2620-68 (1973), Light Stability of Clear Coatings, Test for,
27

ASTM E283-73, Rate of Air Leakage Through Exterior Windows, Doors,
and Curtain Walls, Test for, 18

ASTM E331-70 (1975) Water Penetration of Exterior Windows, Doors,
and Curtain Walls by Uniform Static Air Pressure Difference, Test for, 18

ASTM G7-69T, Atmospheric Environmental Exposure Testing of Nonmetal-
lic Materials, Rec. Practice for, 41

ASTM G-25-70 (1975), Enclosed Carbon-Arc Type Apparatus for Light

Exposure of Nonmetallic Materials, Rec. Practice for Operating, 32, 41

ASTM G26-70, Light- and Water-Exposure Apparatus (Xenon-Arc Type)
for Exposure for Nonmetallic Materials, Rec. Practice for Operating, 41

ASTM G27-70, Xenon-Arc Type Apparatus for Light Exposure of Nonme-
tallic Materials, Rec. Practice for Operating, 41

FTMS 406/GEN (1961), Plastics: Methods of Testing

Mil. Std. 810c (1975), Test for Determining Resistance of Equipment
to Environmental Effects

(07) Ultraviolet Resistance

ASTM D714-56 (1974), Blistering of Paints, Evaluating Degree of, 27

ASTM D822-60 (1973), Light- and Water-Exposure Apparatus (Carbon-Arc-
Type) for Testing Paint, Varnish, Lacquer, and Related Products, Rec. Practice
for Operating, 27

ASTM G23, Operating Light and Water Exposure Apparatus (Carbon Arc
Type) for Exposure of Non-Metallic Materials
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(08) Surface StabiLity

ASTM D609-73, Preparation of Steel Panels for Testing Paint, Var-
nish, Lacquer, and Related Products, 27

ASTM D659-74, Resistance to Chalking of Exterior Paints, Evaluating
Degree of, 27

ASTM D660-44 (1970), Checking of Exterior Paints, Evaluating Degree
of, 27

ASTM D661-44 (1975), Cracking of Exterior Paints, Evaluating Degree
of, 27

(09) Stain Resistance

ASTM D925-73, Rubber Property - Staining of Surfaces (Contact Migra-
tion, and Diffusion), Tests for, 37

ASTM D2203-73, Staining of Caulking Compounds and Sealants, Test
for, 18, 27

PBS-F.2, Stain Removal Test

(10) Absorbency

ASTM C209-72, Insulating Board (Cellulosic Fiber), Structural and
Decorative Testing, 18

PBS-D.3, Water Absorption Test

(11) Cleanability

ASTM C756-73, Cleanability of Surface Finishes, Test for, 17

ASTM D2486-74a, Scrub Resistance of Interior Latex Flat Wall Paints,

Test for, 27

FTMS 406, Method 6141, Washability of Paints

FTMS 406, Method 6142, Scrub Resistance

PBS-F.l, Dust Collection Test

(12) Color Resistance

ASTM D523-67 (1972), Specular Gloss, Test for, 27, 35

ASTM D1535-68 (1974), Color by the Munsell System, Specifying, 20,
27, 46
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ASTM D1543-63 (1974), Color Permanence of White Architectural

Enamels, Test

ASTM D1925-70, Yellowness Index of Plastics, Test for, 35

ASTM D3134-74, Color and Gloss Tolerances of Opaque Materials and

for Evaluating Conformance, Rec. Practice for Selecting and Defining, 27

ASTM E97-55 (1971), 45-deg., 0-deg., Directional Reflectance of
Opaque Specimens by Filter Photometry, Test for, 17, 20, 27, 46

ASTM G45-75, Fading and Discoloration of Nonmetallic Materials, Rec.
Practice for Specifying Limits for, 41

FTMS 141a Method 6101, 600 Specular Gloss

FTMS 141a Method 6123, Colormetric Evaluation

(14) Abrasion Resistance

ASTM D658-44 (1970), Abrasion Resistance of Coatings of Paint, Var-
nish, Lacquer, and Related Products with the Air Blast Abrasion Tester, Test
for, 27

ASTM D673-70, Mar Resistance of Plastics, Test for, 35

ASTM D968-51 (1976), Abrasion Resistance of Coatings of Paint, Var-
nish, Lacquer, and Related Products by the Falling Sand Method, Test for, 27

ASTM D1044-76, Resistance of Transparent Plastics to Surface Abra-
sion, Test for, 35

ASTM D1242-56 (1975), Resistance to Abrasion of Plastic Materials,
Tests for, 35

ASTM 2394-69, Simulated Service Testing of Wood and Wood-Base Finish
Flooring, 22

Fed. Std. 191, A Method 5304 (1978), Abrasion Resistance of Cloth;
Oscillatory Method Wyzenbeck Method

FTMS 141a Method 6142, Abrasion Resistance (Tabor Abrasor)

FTMS 406 Method 1091, Abrasion Wear (Weight Loss)

(15) Scratch Resistance

ASTM D2197-68 (1973), Adhesion of Organic Coatings, Test for, 27

ASTM D3363-74, Film Hardness by Pencil Test, Test for, 27

FTMS 501a Method 7711, Scratch Resistance
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(16) Dimensional Stability

ASTh C548-71, Dimensional Stability of Low-Temperature Thermal Block
and Pipe Insulation, Test for, 18

ASTM C635-69 (1975), Metal Suspension Systems for Acoustical Tile

and Lay-In Panel Ceilings, Spec. for, 18

FTMS 501a Method 6211 (1966), Dimensional Stability

PBS-).l, Physical Door Slam Toward a 10' x 10' Room

(17) Cohesiveness/Adhesiveness

ASTM B571-72, Adhesion of Metallic Coatings, Test for, 9

ASTM C363-57 (1976), Delamination Strength of Honeycomb Type Core
Materials, Test for, 25

ASTM C633-69 (1974), Adhesion or Cohesive Strength of Flame-Sprayed
Coatings, Test for, 17

ASTM C635-69 (1975), Metal Suspension Systems for Acoustical Tile
and Lay-In Panel Ceilings, Spec. for, 18

ASTM C719-72, Adhesion and Cohesion of Elastomeric Joint Sealants
Under Cyclic Movement, Test for, 18

ASTM C766-73, Adhesion After Impact of Preformed Sealing Tapes, Test
for, 18

ASTM C794-75, Adhesion-In-Peel of ElastomeLic Joint Sealants, Test
for, 18

ASTM D751-73, Coated Fabrics, Testing, 38

ASTM D903-49 (1972), Peel or Stripping Strength of Adhesive Bonds,
Test for, 22

ASTM D1781-62 (1970), Climbing Drum Peel Test for Adhesives, 22

ASTM D1876-72, Peel Resistance of Adhesives (T-Peel Test), Test for,
22

ASTM D2197-68 (1973), Adhesion of Organic Coatings, Test for, 27

ASTM D3359-74, Adhesion by Tape Test, Measuring, 27

ASTM D3632-77, Accelerated Aging of Adhesive Joints by the Oxygen-
Pressure Method, Standard Practice for, 22

PBS-D.2, Cohesion Test

PBS-D.4, Adhesion of Surface Coatings Test
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(18) System Life

ASTM E632-78, Developing Short-Term Accelerated Tests for Prediction
of the Service Life of Building Components and Materials, 18

SAE J783, Influence of Residual Stress of Fatigue of Steel

24 TRANSMISSION CHARACTERISTICS

(01) Heat

ASTM C177-76, Steady-State Thermal Transmission Properties by Means
of the Guarded Hot Plate, Test for, 18, 35, 44

ASTM C236-66 (1971), Thermal Conductance and Transmittance of
BLiit-Up Sections by Means of the Guarded Hot Box, Test for, 18, 44

ASTM C335-69 (1975), Thermal Conductivity of Pipe Insulation, Test
for, 18

ASTM C518-76, Steady-State Thermal Transmission Properties by Means
of the Heat Flow Meter, Test for, 18, 44

(03) Air Infiltration

ASTM E283-73, Rate of Air Leakage Through Exterior Windows, Curtain
Walls, and Doors, Test for, 18

AAMA TM-1-68T, Methods of Test for Metal Curtain Walls

(04) Vapor Penetration

ASTM C355-64 (1973), Water Vapor Transmission of Thick Materials,
Test for, 18

ASTM D1653-72, Moisture Vapor Permeability of Organic Coating Films,

Test for, 27

ASTM E96-66 (1972), Water Vapor Transmission of Materials in Sheet
Fo:m, Tests for, 18, 20, 21, 35, 41

ASTM E398-70, Dynamic Measurement of Water Vapor Transfer, Rec.

Practice for, 41

AAMA TM-I-68T, Methods of Test for Metal Curtain Walls

(05) Water Leakage

ASTM E331-70 (1975), Water Penetration of Exterior Windows, Curtain

Walls, and Doors by Uniform Static Air Pressure Difference, Test for, 18

ASTM 547-75, Water Penetration of Exterior Windows, Curtain Walls,

and Doors by Cyclic Static Air Pressure Differential, Test for, 18
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AAMA TM-1-68T, Methods of Test for Metal Curtain Walls

31 AESTHETIC PROPERTIES

(04) Color/Gloss

ASTM C346-76 45-deg., Specular Gloss of Ceramic Materials, Test for,
17

ASTM D523-68 (1974), Light Reflectance of Acoustical Materials by
the Integrating Sphere Reflectometer, Test for, 18, 46

ASTM D1535-68 (1974), Color by the Munsell System, Specifying, 20,
27, 46

ASTM D1729-69 (1974), Visual Evaluation of Color Differences of
Opaque Materials, 27, 46

ASTM D2244-68, Color Differences of Opaque Materials, Instrumental
Evaluation of, 27, 46

ASTM D2616-67 (1972), Change in Color with A Gray Scale, Evaluating,
27

ASTM E97-55 (1971) 45-deg., 0-deg., Directional Reflectance of
Opaque Specimens by Filter Photometry, Test for, 17, 20, 27, 46

FTMS 141a Method 6101, 600 Specular Gloss

FTMS 141a Method 6123, Colormetric Evaluation

FTMS 501a Method 5421, Resistance to Light

PBS D.5, Color Homogeneity Test

32 ACOUSTIC PROPERTIES

(01) Noise Generation

ANSI S1.13-71, Sound Pressure Levels, Methods for the Measurement of

(02) Noise Transmission

ASTM C384-58 (1972), Impedance and Absorption of Acoustical Materi-
als by the Tube Method, Test for, 18

ASTM C423-66 (1972), Sound Absorption of Acoustical Materials in
Reverberation Rooms, Test for, 18

ASTM C635-69 (1975), Metal Suspension Systems for Acoustical Tile
and Lay-In Panel Ce!llngs, Spec. for, 18
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ASTM E90-75, Airborne-Sound Transmission Loss of Building Parti-
tions, Rec. Practice for Laboratory Measurement of, 18

ASTM E336-71, Airborne Sound Insulation in Buildings, Rec. Practice
for Measurement of, 18

ASTM E413-73, Sound Transmission Class, Classification for Determi-
nation of, 18

ASTM E492-73T, Impact Sound Transmission Through Floor-Ceiling
Assemblies Using the Tapping Machine, Laboratory Measurement of, 18

ASTM E497-73T, Installation of Fixed Partitions of Light Frame Type

for the Purpose of Conserving Their Sound Insulation Efficiency, Rec. Practice

for, 18

ASTM E557-75, Architectural Application and Installation of Operable

Partitions, Rec. Practice for, 18

ASTM E597-77T, Acoustic Isolation for Neighboring Rooms in a Build-
ing, Determining Single Number Rating, Recommended Practice, 18

ASTM, Proposed Measurement of the Interzone Attenuation of Ceiling
System Assemblies for Open-Plan Spaces

PBS-C.I, Method for the Direct Measurement of Speech Privacy Poten-

tial (SPP) Based on Subjective Judgment, September 1978 Revision

PBS-C.2, Method for the Sufficient Verification of the Speech

Privacy Potential Based on Objective Measurements Including Methods for the
Rating of Functional Interzone Attenuation and NC Background, 1978 Revision

33 ILLUMINATION

(04) Reflectance

ASTM C523-68 (1974), .ight Reflectance of Acoustical 'Materials by

the Integrating Sphere Reflectometer, Test for, 18, 46

35 MEASURABLE CHARACTERISTICS

(03) Dituenslon/Tolerance

ASTM C167-64 (1970), Thickness and Density of Blanket or Bart-Type

Thermal Insulating Materials, Tests for, 18

ASTM C209-72, Insulating Board (Cellulosic Fiber), Structural and

Decorative Testing, 18

ASTM D542-50 (1970), Index of Refraction of Transparent Organic

Plastics, Tests for, 35

ASTM D751-73, Coated Fabrics, Testing, 38
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ASTM D1204-54 (1971), Changes in Linear Dimensions of Nonrigid Ther-

moplastic Sheeting or Film, Measuring, 35

ASTM D1777-64 (1975), Thickness of Textile Materials, Measuring, 32

ISO 2178-1972, Non-Magnetic Metallic and Vitreous or Porcelain
Enamel Coatings on Magnetic Basis Metals - Measurement of Coating Thickness -
Magnetic Method

(05) Flatness

ASTM D1604-63 (1975), Flatness of Plastics Sheet or Tubing, Measur-
ing, 36

(07) Weight/Density

ASTM C167-64 (1970), Thickness and Density of Blanket or Batt-Type
Thermal Insulating Materials, Test for, 18

ASTM C209-72, Insulating Board (Cellulosic Fiber), Structural and
Decorative Testing, 18

ASTM C302-56 (1972), Density of Preformed Pipe-Covering Type Thermal
Insulation, Test for, 18

ASTM C303-56 (1972), Density of Preformed Block-Type Thermal Insula-
tion, Test for, 18

ASTM C519-65 (1975), Density of Fibrous Loose Fill Building Insula-
tion, Test for, 18

ASTM C520-65 (1975), Density of Granular Loose Fill Insulations,
Test for, 18

ASTM C771-74, Weight Loss After Heat Aging of Preformed Sealing
Tapes, Test for, 18

ASTM D1505-6E, Density of Plastics by the Density Gradient Tech-
nique, Test for, 35

36 MATERIAL PROPERTIES

(01) Hardness

ASTM C569-68 (1975), Indentation Hardness of Preformed Thermdl Insu-
lations, Test for, 18

ASTM C661-70 (1976), Indentation Hardness of Elastomeric-Type
Sealants by Means of a Durometer, Test for, 18

ASTM D2240-75, Rubber Property-Durometer Hardness, Test for, 35, 37

ASTM D2583-75, Indentation Hardness of Plastics by Means of a Barcol
Impressor, Test for, 35
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ASTM D3363-74, Film Hardness by Pencil Test, Test for, 27

ASTM E103-61 (1973), Rapid Indentation Hardness Testing of Metallic
Materials, 7

(02) Ductility/Brittleness

ASTM DI181-56 (1971), Warpage of Sheet Plastics, Test for, 35

ASTM D1790-62 (1970), Brittleness Temperature of Plast!c Film by
Impact, Test for, 35

(04) Resilience

ASTM C635-69 (1975), Metal Suspension Systems for Acoustical Tile
and Lay-in Panel Ceiling, Spec. for, 18

(05) Elasticity/Plasticity

ASTM C711-72, Low-Temperature Flexibility and Tenacity of One-Part,
Elastomeric, Solvent-Release Type Sealants, Test for, 18

ASTM C734-76, Low-Temperature Flexibility of Latex Sealing Compounds
After Artificial Weathering, Test for, 18

ASTM C765-73, Low-Temperature Flexibility of Preformed Sealing
Tapes, Test for, 18

ASTM C638-76, Tensile Properties of Plastics, Test for, 35

ASTM D695-69, Compressive Properties of Rigid Plastics, Test for, 35

ASTM D882-75b, Ten, I Properties of Thin Plastic Sheeting, Tests
for, 35

(06) Toughness

ASTM C203-58 (1972), Breaking Load and Calculated Flexural Strength
of Preformed Block-Type Thermal Insulation, Test for, 18

ASTM C209-72, Insulating Board (Cellulosic Fiber), Structural and
Decorative Testing, 18

ASTM C297-61 (1976), Tension Test of Flat Sandwich Constructions in
Flatwise Plane, 25

ASTM C393-62 (1976), Flexure Test of Flat Sandwich Constructions, 25

ASTM C686-76, Parting Strength of Mineral Fiber Batt- and Blanket-
Type Insulation, Test for, 18

ASTM D638-76, Tensile Properties of Plastics, Test for, 35

ASTM D751-73, Coated Fabrics, Testing, 38
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ASTM D790-71, Flexural Properties of Plastics, Test for, 35

ASTM D882-75b, Tensile Properties of Adhesive Bonds, Test for, 22

ASTM D905-49 (1976), Strength Properties of Adhesive Bonds in Shear
by Compression Loading, Test for, 22

ASTM D906-64 (1976), Strength Properties of Adhesives in Plywood
Type Construction in Shear by Tension Loading, Test for, 22

ASTM D1002-72, Strength Properties of Adhesives in Shear by Tension
Loading (Metal-to-Metal), Test for, 22

ASTM C1335-67 (1972), Tuft Bind of Pile Floor Coverings, Test for,
32

ASTM D1737-62 (1973), Elongation of Attached Organic Coatings with
Cylindrical Mandrel Apparatus, Test for, 27

ASTM D2095-72, Tensile Strength of Adhesives by Means of Bar and Rod
Specimens, Test for, 22

ASTM D2295-72, Strength Properties of Adhesives in Shear by Tension
Loading at Elevated Temperatures (Metal-to-Metal), Test for, 22

ASTM D2370-68 (1973), Elongation and Tensile Strength of Free Films
of Paint, Varnish, Lacquer, and Related Products with a Tensile Testing
Apparatus, Test for, 27

ASTM D3165-73, Strength Properties of Adhesives in Shear by Tension
Loading of Laminated Assemblies, Test for, 22

(07) Viscosity

ASTM C639-69 (1976), Rheological (Flow) Properties of Elastomeric
Sealants, Test for, 18

(08) Creep

ASTM D674-56 (1969), Long-Time Creep and Stress-Relaxation of Plas-
tics Under Tension or Compression Loads at Various Tempr-atures, Rec. Prac-
tices for Testing, 35

ASTM D1780-72, Creep Tests of Metal-to-Metal Adhesives, Rec. Prac-
tice for Conducting, 22

ASTM D2293-69 (1975), Creep Properties of Adhesives in Shear by
Compression Loading

ASTM D2294-69 (1975), Creep Properties of Adhesives in Shear by TLin
sion Loading (Metal-to-Metal), Test for, 22

ASTM D2990-76, Tensile Creep and Creep Rupture of Plasti, , :
for, 35
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FTHS 406/GEN. 1961, Plastics: Methods of Testing

(09) Friction

ASTM D2394-69, Simulated Service Testing of Wood and Wood-Base Fin-
ish Flooring, 22

ASTM E303-74, Surface Frictional Properties Using the British Port-

able Tester, Test for Measuring, 15

(10) Thermal Expansion

ASTM C351-61 (1973), Mean Specific Heat of Thermal Insulation, Test

for, 18

ASTM D696-70, Coefficient of Linear Thermal Expansion of Plastics,
Test for, 35, 44

ASTM D1037-72a, Wood-Base Fiber and Particle Panel Materials,

Evaluating the Properties of, 22

189

•4''



APPENDIX F:

HOW TO DEVELOP DEFINITIVE CRITERIA WHEN PREPARING PERFORMANCE SPECIFICATIONS

Attribute 11: Fire Safety

Minimum fire safety criteria applicable to MCA programs are stated in

Chapter 13 of DOD 4270.1-M 2 and, by reference, in applicable sections of the
NFPA National Fire Codes.3 Additional fire safety criteria are given in TM

5-812-1.
4

Fire Safety Criteria

Fire safety criteria depend on facility type, hazard of contents, and the
particular subsystem. In most cases, reference criteria can be adapted to
performance specifications only if criteria terms are used consistently.
Facility type definitions referenced in non-Government publications are simi-
lar to the categories in NFPA 101, Section 4-1. Terms used in this report
which are equivalent to those used in NFPA 101 are listed in Table Fl.

Table Fl

Equivalent Occupancy Classifications

Facility Type
Used in This Report NFPA Reference

Administrative Business

Operations Business
Training Educational
Quarters Residential/Dormitories

Residential/Hotels
Community Facility Assembly

Installation/Maintenance Industrial
Production Industrial
Storage Storage

2 Construction Criteria, DOD 4270.1-M (Department of Defense, 1978).

3 National Fire Codes (National Fire Protection Association, 1982).
4 TM 5-812-1, Fire Prevention Manual (Department of the Army, April 1977).
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Fire Safety Criteria Sources

Specific sources of fire safety criteria for each attribute listed in
Table F1 are given below.

(01) Fire Code Compliance

As a minimum, criteria should require compliance with the most recent
editions of DOD 4270.1-M, TM 5-812-1, and the NFPA National Fire Codes.

(02) Fire Areas

Criteria for maximum fire area for certain facility types are given in
the sections of DOD 4270.1 listed in Table F2.

(03) Fire Barriers

Fire barrier criteria for enclosure of stair and elevator shafts, heater
and boiler rooms, and storage areas are given in DOD 4270.1-M, Section 12-6.4.
Other fire barrier criteria are given in NFPA 101, Section 6. Criteria for
installation of fire doors and windows are given in NFPA 80.

(04) Egress Means

Chapter 5 of NFPA 101 gives criteria for the design of egress means.

(05) Protective Devices

Criteria for requiring installation of fire protection systems are given
in DOD 4270.1-M, Section 12-2. Criteria for design of automatic sprinkler
systems are given in NFPA 13. Criteria for the installation of smoke detec-
tion equipment are given in NFPA 1012 and 72E.

Table F2

Fire Area Criteria References

Facility Type Section of DOD 4270.1-M

Storage (Warehouse) Section 13-4.7

Quarters Section 13-5
Other Facility Types Section 13-6.3 and, by reference,

the Uniform Building Code
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(06) Fire Resistance/Combustibility

Criteria for this attribute are stated in terms of using fire-resistive
or noncombustible materials for particular functional systems and facility
types. Definitions of fire-resistive and noncombustible materials are given
in NFPA 101 and usage requirements for various subsystems are given in DOD
42701.-M, Section 12-6.4. Criteria for buildings higher than three stories
are given in NFPA 220. Final criteria are given in NFPA 101. Structural
member noncombustibility is determined by ASTM E-119. 5

(07) Fire Load/Fuel Contribution

Construction materials should not contribute a significant amount of heat
to a building fire; however, no definitive Army criteria are currently avail-
able for this attribute. Recommended criteria based on past projects are
listed in Table F3. Elements are defined as noncombustible if their potential
heat does not exceed 32,000 Btu/lb and they meet the reguirements of NFPA 220
for noncombustible materials, as measured by ASTM E-84.b

Table F3

Maximum Potential Heat for Building Elements*

Maximum Heat Contribution

Subsystem (Btu)

Structural elements 1000 Btu/lb

Fire protection
treatment 5000 Btu/sq ft

Interior walls (including

finish) 8000 Btu/sq ft

Floor and ceiling 5000 Btu/sq ft

*Based on criteria used in Guide Criteria for the Evaluation of Operation

Breakthrough, NBS Report 10-200 (National Bureau of Standards). Other
values may be specified as appropriate to building type and occupancy; these
values should be determined by the AE and District personnel.

5 Fire Tests of Building Construction, ASTH E-119 (American Society for Test-
ing and Materials [ASTMJ, 1981).

6 Test for Surface Burning Characteristics of Building Materials, ASTM E-84

(ASTM, 1981).
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(08) Surface Spread of Flame

Interior finish materials are grouped into classes according to their
flame-spread rating. Section 6-2 of NFPA 101 defines these classes and DOD
4720.1-M, Section 12-6.4 establishes criteria for their use. Criterfu for
allowable flame-spread ratings for roof deck and insulation are given in DOD
4270.1-M, Section 13-6.6. Criteria for flame-spread ratings of carpets are
given in DOD 4270.1-M, Section 5-3.

(09) Flame Propagation

Criteria for the maximum allowable flame propagation index for carpets
are given in DOD 4270.1-M, Section 5-3.

(10) Smoke Generation

Maximum smoke generation properties of thermal and acoustical insulation
are given in DOD 4270.1-M, Section 12-6.6. Materials used should not give off
vapor or particles defined by the American Conference of Government Industrial
Hygienists at temperatures u5 to 600 0F. Smoke density should be measured in
accordance with ASTR D-2843. Plastic light-diffusing elements must comply
with UL-5; the maximum area in the ceiling is limited by 30 percent. Area
limitations can be waived if sprinkler protection is provided. Smoke genera-
tion in flooring is measured in accordance with NBS TN 708.8.

(11) Smoke Propagation

Criteria for the design of techniques to control and vent smoke from
uncontrolled fires are described in NFPA 101, Section 6-6 and NFPA 204.

(12) Accidental Ignition

Criteria for lighting protection are given in NFPA 78. Criteria for
grounding electrical conductors are given in NFPA 70.

Attribute 12: Life Safety (Other Than Fire)

Criteria for attributes in this grouping can be obtained from the sources
listed below.

(01) Physical Safety

Physical safety criteria responsive to requirements of the Occupational
Safety and Health Act of 1970 are listed in the General Industry Standards
published in 29 CFR 1926 and are applicable to all Department of Defense
facilities that will serve as places of public employment. Safety standards

7 Test for Density of Smoke From the Burning or Decomposition of Plastics,
ASTM D-2843 (ASTM, 1977).

8 Interlaboratory Evaluation of Smoke Density Chamber, Technical Note 708 (Na-
tional Bureau of Standards, December 1971).
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for architectural glazing materials are published in 16 CFR 1201. Flooring
safety can be measured in accordance with ASTM D-2047. 9

(02) Electrical Safety

Criteria for electrical safety are given in ANSI Cl (NFPA 70) and ANSI
C2.10 Components and materials used in electrical subsystems should be listed
by and comply with the appropriate commercial standards of the Underwriters
Laboratories and the National Electrical Manufacturers Association.

(03) Toxicity

Threshold values for toxic materials are listed by the American Confer-

ence of Governmental Hygienists.

(04) Chemical Safety

Criteria for blower and exhaust systems are given in NFPA 91.

(06) Erection Safety

Criteria for erection safety and other safety precautions to be observed
on construction sites are given in EM 385-1-1; these criteria should be
adapted to the type of facility being planned.

Attribute 13: Property Protection

Property protection criteria should be based on an appraisal of local
conditions and judgments concerning the potential for vandalism or civil dis-
turbances which would require maximum security and/or protection of life.
Criteria for the use of fencing are in DOD 4270.1-M, Section 4-8. Other
property-protection measures to be considered include lock and keying,
intrusion-resistant construction, restricted access areas, intrusion detection
and alarms, visual surveillance by personnel and/or equipment, protection
lighting, and the protection of building elements from accidental damage
related to the facility's use, occupants, or equipment; for example, the pro-
tection of fixtures, doorjambs, walls and corners, or other building equipment
vulnerable to damage by vehicular movement. The AE must develop definitive

criteria for this application.

Attribute 14: Handicapped Considerations

According to ER 1110-1-102,11 Corps-designed facilities which are open to
the general public and/or facilities which may provide employment opportuni-
ties for handicapped persons must provide for ease of access by the

9 Test for Static Coefficient of Friction of Polish-Coated Floor Surfaces as
Measured by the James Machine, ASTM D-2047 (ASTM, 1981).

lOlecommended Practice for Electrical Equipment Maintenance, ANSI Cl (NFPA-70)

(ANSI, 1977); National Electrical Safety Code, ANSI C2 (ANSI, 1981).
11Design for the Physically Handicapped, ER 1110-1-102 (Office of the Chief of
Engineers, 1976).
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handicapped. Appropriate criteria are given in ANSI A117.1 and EM 1110-1-
103.12

Attribute 21: Code Compliance

Design code compliance criteria for structural elements are discussed in
the Strength section below. These criteria depend on the type of materials
used in the facility. Design codes applicable to otter subsystems are summar-
ized in Table F4. DOD 4270.1-N, Section 2-62 also requires compliance with
applicable State and local codes pertaining to environmental pollution during
construction operations.

Attribute 22: Strength

Criteria that must be specified for this attribute include design loads,
design methods, and allowable stresses and load factors.

Design criteria for the factors listed above are given in ASA 58.1 and TM
5-809-1.l3 They include:

Table F4

Code Compliance Criteria

Subsystem Applicable Design Code

Electrical ANSI Cl (NFPA 70) National Electrical Code

ANSI C2 National Electrical Safety Code

Plumbing TM 5-810-5 Plumbing
ANSI 40.8 National Plumbing Code

FS WW-P-541 Plumbing Fixtures

Heating and Cooling ASHRAE Guide and Data Book
ASHRAE 90-75

12 Specification for Making Buildings and Facilities Accessible to and Usable
by Physically Handicapped People, ANSI A117.1 (ANSI, 1980); Design for the
Physically Handicapped, EM 1110-1-103 (Office of the Chief of Engineers,

13 Building Code Requirements for Minimum Design Loads In Buildings, and Other

Structures, ANSI &58.1-1972 (American National Standards Association, 1972);
Land Assumption for Buildings, TM 5-809-1 (Department of the Army, 1966).
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1. Floor loads as a function of occupancy type (TM 5-809-1, Table 1).

2. Wind and snow loads as a function of facility location (TM 5-809-1,
Table II and Figures 1 through 4).

Criteria for earthquake design loads and design methods are given in TM
5-809-1014 and Recommended Lateral Force Requirements and Commentation (Struc-
tural Engineers Association of California) as a function of facility location
and loss-potential for the occupancy type.

Design criteria for facilities in areas subject to hurricanes and
typhoons are given in TM 5-809-11.15

Working stresses for structural design are given in EM 1110-1-2101.
Additional criteria related to design methods, stress allowances, and load
factors are material-dependent, and should be obtained from the current edi-
tion of the appropriate code or specification listed in Table 6-1 of DOD
4270.1-M.

Sour.:es for additional material-dependent design criteria are listed in
Table F5. These criteria can be used if a particular project's scope of per-
formance requires the specification of a material-specific subsystem. Parti-
tions can be tested using the procedure given in ASTM E-72, 1 6 Section 13.
Flooring can be tested in accordance with Method 3231 of FTMS 501a using a
50-lb load for 7 days and a 24-hour recovery period.

Attribute 23: Durability

Criteria for material and finish durability usually are material-
dependent. Materials permitted by DOD 4270.21-SPEC can be used, if appropri-
ate. Durability specifications for newly developed materials should require
that the new materials' durability attributes be equal to or better than those
of comparable materials listed in DOD 4270.1-SPEC or other equivalent Govern-
ment specifications. Alternatively, manufacturers' association standards can
be used to establish appropriate criteria for materials for particular appli-
cations. Specifications for conventional construction materials which will be
applied in a manner similar to that anticipated for a planned functional sys-
tem should be carefully reviewed. Criteria and tests used for the conven-
tional material should be included in the performance specification. For
example, if an exterior wall subsystem is performance specified, it should
satisfy the same criteria for exterior finish durability as a conventional
wall panel, including surface durability, and color change, fade, abrasion,
and humidity resistance.

14Seismic Design for Buildings, TM 5-809-10 (Department of the Army, 1982).
1 5Design Criteria for Facilities in Areas Subject to Typhoons and Hurricanes,
TM 5-809-11 (Department of the Army, 1973).

16Conducting Strength Tests of Panels for Building Construction, ASTM E-72
(ASTM, 1980).

196



Table F5

Design Criteria References

Material Army Number Title

Concrete TM 5-809-2 Concrete Structural Design for
Buildings

Masonry TM 5-809-3 Masonry Construction for Buildings

Steel TM 5-809-4 Structural Steel, Open-Web Joist
and Light Gauge Steel for Buildings

Wood TM 5-809-5 Wood Structural Design for Buildings

Attribute 24: Transmission

Maximum allowable U-factors depend on the temperature zone in which a
facility is being constructed. Appropriate temperature zones can be obtained
from TM 5-785.17 Given the temperature zone, the criteria used to choose U-
factors can be obtained from DOD 4270.1-M; for example, roof insulation cri-
teria for storage facilities are given in Section 3-9.4K. Recommended U-
factors are also listed in ASHRAE 90-75. 18 When specifying thermal transmis-
sion performance, the AE should consider the composite U-factor of the build-
ing envelope as a whole, rather than only the roof, walls, or floors. For
example, U-value specifications for a wall must reflect the composite nature
of a wall, including its windows, doors, and structural components. Provi-
sions for thermal breaks and other such thermal considerations should also be
provided.

Attribute 25: Waste Products and Discharge

The documents which give criteria for waste product and discharge attri-
butes are EM 1110-2-501, ER 1105-2-180, TM 814-8, and ETL 1110-2-244.19

17Engineering Weather Data, TM 5-785 (Department of the Army, 1978).

18Energy Conservation in New Building Design, ASHRAE 90-75 (ASHRAE, 1975).
19Design of Small Systems Wastewater Treatment Facilities, EM 1110-2-501 (Of-

fice of the Chief of Engineers, 1978, 1980); Wastewater Collection and
Treatment Policy, ER 1105-2-180 (Office of the Chief of Engineers, 1975);
Evaluation Criteria Guide for Water Pollution Prevention, Control, and
Abatement Programs, TM 5-814-8 (Department of the Army, 30 July 1976); Water
and Wastewater Laboratory Quality Control, ETL 1110-2-244 (Office of the
Chief of Engineers, 1979).
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Attribute 26: Operational Characteristics

Criteria sources for operational characteristics (which include electri-
cal, heating and cooling, and plumbing systems) are listed in Table F6. The
characteristics of other operating components also can be considered under
this attribute; for example, PBS Test d.1 can be used for door opening force,
door slamming force, etc.

Attribute 31: Aesthetics

Section 1-4.2 of DOD 4270.1-M requires that facility design be "aestheti-
cally compatible with the type and importance of the facility and local
environments..."; this section also requires that the quality of construction
be compatible with intended use. Section 5-1.2 requires "...an attention to
architectural detail and concern for an aesthetic solution to the problem of
integrating the overall design of the facility within its functional require-
ments," and states that a prime requirement of the architectural design shall
be the attractiveness of both the interior and exterior of the facility.
Thus, criteria for this attribute should interpret these requirements in terms
of local conditions and should state aesthetic objectives for the project
being performance specified.

Where the scope of performance allows the contractor latitude in the
facility's design and appearance, any specific aesthetic considerations such
as color, texture, and material compatibility; scale and massing; feature com-
position and arrangement; architectural compatibility; or architectural
uniqueness should be expressed in clear and precise terms.

Color selection criteria should comply with TM 5-807-7, Section 5.1.
Exterior and interior paint colors used in military construction should comply

Table F6

Criteria Sources for Operational Characteristics

Criteria Source
System DOD 4270.1-M

Electrical Section 7-2.2

Heating and Cooling Sections 8-5.4 and 9-1.5

Plumbing Chapter 10
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with FS No. 595. Criteria for color choice are provided in TM 5-807-720 as a
function of building occupancy and use.

Attribute 32: Acoustics

When specifying acoustic performance, the AE should consider the perfor-
mance of the space as a whole, rather than only the individual components of
space division. PBS tests C.1 and C.2 may be used to specify and test space-
to-space acoustic performance.

Attribute 33: Illumination

Criteria for interior, exterior, and sports lighting are in DOD 4270.1-M,
Section 7-1 and, by reference, in the IES Lighting Handbook. CrJieria for
lighting level and color depend on occupancy and use. Cross ref xces
between facility designations used by IES and this report are g: i in Table
F7. Illumination criteria for storage facilities are provided i DD 4270.1-
H, Table 7-3.

Table F7

Equivalent Occupancy Classifications for Illumination Criteria

Facility Type Facility Designation
Used In This Report In IES Handbook

Training Schools

Quarters Hotels

Maintenance Garages

Storage Warehouses

20Color for Buildings, TM 5-807-7 (Department of the Army, 15 July 1974).
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Attribute 34: Ventilation

Performance criteria applicable to the planned facility location should
be obtained from TM 5-785 and DOD 4270.1-M, Table 8-3. Instructions for
necessary design calculations should cross reference U-factor values specified
under that attribute. Other performance criteria can be obtained from DOD
4270.1-M, Sections 8-5 and 8-6. Design calculation procedures are given in
the ASHRAE Handbook of Fundamentals.

Attribute 35: Measurable Characteristics

Measurable characteristics are material-dependent to a great extent. For
example, it would be unreasonable to require the same tolerances for a precast
concrete panel as for a metal panel. Guidance in determining these charac-
teristics can be found in Corps guide specifications and product association
standards, as well as in the Federal specifications for a particular material
or component.

Attribute 36: Material Properties

Material properties are material-dependent; guidance in determining these
characteristics can be found in Corps guide specifications and product associ-
ation standards.

Attribute 41: Interface Characteristics

Specific military criteria are not available for these requirements. The
AE must be explicit in specifying interface conditions, especially involving
in-system and out-of-system interfaces.

Attribute 42: Service

No military guidance is currently available which is specifically appli-
cable to service requirements. However, the following should be considered
when specifying the service requirements:

(02) Interchangeabi lity

The design should make it easy to replacc components likely to fail dur-
ing the life of the system. The use of special tools should be limited to
components that are subject to vandalism or theft.

(03) Accessibility

Access doors should be provided where periodic maintenance or cleaning is
necessary.
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Attribute 43: Source

Specific military criteria are not available for this attribute.

Attribute 44: Personnel Needs

Specific military criteria are not available for this attribute. How-
ever, the following should be considered:

Maintenance Personnel

For some subsystems, 24-hour emergency service might be required. The
availability of maintenance personnel within a reasonable distance should be
demonstrated.

Training: Out-of-House Personnel

The training level of out-of-house service personnel should be demon-
strated for the operation or maintenance associated with sophisticated subsys-
tems.

Training: In-House Personnel

In-house personnel should be trained for the operation or maintenance
associated with sophisticated subsystems.
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APPENDIX G:

EVALUATION CRITERIA AND DEVELOPMENT

General

This appendix presents examples of how the District evaluation team may
develop and use evaluation criteria and documentation. These examples show
how to systematically examine a proposal to determine whether it complies with
all items specified in the RFTP. The District may use the formats shown in
this appendix or may develop compt 4ble documentation appropriate for the
specific conditions of a particul project. The cited specification para-
graphs are used as examples only and are not to be interpreted as guide
specifications of any sort.

Tabular Examples

The following text describes how to use a tabular approach to determine a
proposal's compliance to all performance specification criteria. This format
is a one-to-one association among the specified performance levels and those
provided in the proposal. Statements such as those shown in Figures GI and G2
should be tabulated for each performance criterion specified in the RFTP.

The District can use this tabular approach to evaluate compliance in the
following cases:

I. Where there are no extraordinary performance requirements for the
facility; i.e., the requirements are fairly straightforward and conventional.

2. Where proposals are likely to use well understood building technol-
ogy.

3. Where the evaluation team is familiar with the performance tests
cited in the performance specifications.

4. Where the District feels it is unnecessary to evaluate proposals in

any greater detail.

5. Where the District is under such time constraints that a more
detailed evaluation would be impossible.

While Figure Gl appears more complicated, it provides the evaluator with
more information, expediting evaluation and avoiding continual cross-
referencing with the RFTP document. A format comparable to Figure Gl, there-

fore, is recommended over the one shown in Figure G2.

The performance specification criterion evaluated in Figures Gl and G2 is
given in Table Gl.
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Table Gl

Performance Specification Sample 1

10600 Interior Partition Subsystem
2.01 Total Subsystems

05. Color stability.

Criterion a: The exposed surface of this subsystem in use
shall not differ from reference specimens not subjected to
color fading conditions, when tested according to FTMS No.
501a, Method 5421. Variegated, irregular, or translucent
finishes shall be visually evaluated for acceptability of

color change using Method 5421.

06. Surface color variation.

The exposed surface of this subsystem in use shall not
differ more than three "e" units in color overall or when
compared with reference samples, when tested according to
FTMS No. 141a, Method 6123.

07. Cohesion/adhesion.

All coatings on exposed metal and plastic surfaces of this
subsystem under 0.005 inches thick shall not delaminate,
when tested according to PBS-D.4.

08. Point impact resistance.

Any part of this subsystem which is exposed to view shall
withstand 18 inches/pound of impact on its exposed surface
without indentation greater than 1/6-inch measured 24
hours after impact, and without any other permanent dam-
age, when tested according to FTMS NO. 406, Method 1074.

Performance Criterion Evaluation Example

The following text describes how to examine a proposal for compliance
with all aspects of a performance criterion: the conditions of the criterion,
the specified performance, the test method, and the data required to verify
performance. The evaluation criterion reflects, on a one-to-one basis, all

aspects of the performance criterion specified in the RFTP. It will be easier
for the evaluation team to decide whether a proposal satisfies all require-
ments of the performance specification if the RFTP gives a precise explanation
of required submittals. Thus, a form such as that shown in Figure 63 should
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be developed for each performance criterion specified in the RFTP. The Dis-
trict can then use this figure to help evaluate compliance in the following
cases:

1. Where achieving the specified performance levels will be critical for
the facility.

2. Where proposals are likely to use innovative or nonstandard construc-
tion technology with which evaluation personnel may not be familiar.

3. Where the District evaluation team may not be familiar with the per-

formance tests cited in the performance specifications.

4. Where the District feels it is necessary to make a detailed evalua-

tion.

5. Figure G4 shows how performance criteria can be evaluated to verify
compliance with a performance specification criterion. (The performance cri-
terion evaluated in Figure G4 is given in Table G2.)

Table C2

Performance Specification Sample 2

10600-Interior Partition Subsystem
2.01 Total Subsystem

08. Point Impact Resistance

Any part of this subsystem exposed to view
shall withstand 18 inc! pounds of impact with
indentation of no greater than 1/16-inch measured
24 hours after impact, and without other
permanent damage when tested according to
FTMS No. 406, Method 1074.
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USA DARCON 22333 Seattle District (2)
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Fort Leavenworth, KS 66027 Ohio River Division (2)

ATTN: ATZLCA-SA ATrN: ORD- ED-M

Patrick AFB, FL 32925 Louisville District (2)
ATTN: XRQ ATTN: ORL-ED-M

Tyndall AFB, FL 32403 Pacific Ocean Division (2)
ATTN: RD ATTN: POD-EN

Director, Bldg Technology & Safety Div 20410 South Pacific Division (2)
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Director, Center for Bldg Technology 20234

Los Angeles District (2)
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National Institute of Bldg Sciences 20006 Sacramento District (2)
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Public Building Service 20405

Fort Worth District (2)
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ATTN: HND-DE

Tulsa District (2)

St. Louis District (2) ATTN: SWT-CD
ATTN: LMS-ED-P
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Missouri River Division (2) ATTN: ATEN-C

ATTN: MRD-ED Ft. Monroe, VA 23651

Kansas City District (2) USA DARCOM (2)
ATTN: MRK-ED-M Installation and Services Activity

ATTN: DRCIS-RI-IC

North Atlantic Division (2) Rock Island, IL 61299
ATTN: NAD-EN

HQ FORSCOM (2)

Baltimore and Baltimore Harbor District (2) ATTN: AFEN-CD
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New York and New York Harbor District (2)
AIN: NAN-EN-MA

Norfolk and Norfolk Harbor District (2)
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South Atlantic Division (2)
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Mobile District (2)
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ATTN: ,MO-ED-M

New England Division (2)
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