DATA BASE

VOLUME 2



Volume Two, the Data Base, contains information on user needs, functional
requirements, costs of existing hospitals, labor unions, and laws and regulations. It is

intended to serve in conjunction with the Design Manual during application of the
system to a specific building project.
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Generalized Needs and Requirements:
Total Hospital

INTRODUCTION

The following is a generalized set of user needs and functional
requirements for hospitals having a range of sizes, a variety of nursing
and supportive or ancillary units and a range of relationships between
these elements. It is intended that these will provide:

1. a basis from which subsystem performance requirements can be
formulated;

2. a basis against which space organization and component selection
trade-offs can be measured; and

3. a basis from which the Veterans Administration may, if it desires,
develop a comprehensive statement of current and future needs as a
guide for those responsible for the design and construction of VA
hospitals.

In this section users needs have been distinguished from functional
requirements. User needs are illustrated by a description of the activities
necessary to perform a given function and the resulting environmental
context. Functional requirements are derived from these needs and can
be defined as user related building performance criteria. The generalized
needs and requirements in this section relate to the performance of the
building system as a whole and may be used for the evaluation of
individual system projects.

Section 520 illustrates a more detailed development of needs and
requirements for a particular area of the hospital, the bed care portion.
This level of detail is beneficial in providing a means of communication
between the VA and an A/E in the design of individual projects.

The material presented in this section and Section 520 has been obtained
from discussions with persons functioning in many capacities in VA and
community hospitals, extensive discussions with medical and
administrative personnel at the Veterans Administration Central Office
(VACO) and a survey of relevant literature.
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Any user need statement will, in time, become obsolete. Itis
recommended that these statements be periodically revised to maintain a
relevant body of information for the Veterans Administration and its
architect-engineer contractors. (See Section 630).

512 USER NEEDS FOR THE TOTAL HOSPITAL

Certain user needs common to all of the hospital are highlighted in the
following sections: growth and change, maintenance, building
management, fire safety, asepsis, materials handling and transportation,
and communications.

512.1 GROWTH AND CHANGE

51211 Change is inherent in the practice of medicine. Currently, hospitals must
respond to changing operational and social needs as well as those of
medicine. Traditionally, the ability to respond to change has been, for all
practical purposes, frozen during the period necessary to plan and
construct a hospital. This pattern is no longer desirable. Hospitals must
be capable of responding to changing needs at any time before or after
occupancy.

A building’s configuration determines, to a large extent, the limits of its
subsequent ability to adapt. Shape and the location of fixed (permanent)
elements are particularly important in the nursing tower portion of the
hospital where many activities require perimeter exposure and where
patterns of space organization are relatively rigid.

The performance of non-replaceable elements, such as the building
structure, also limits future adaptability. Hospitals are normally not
demolished because they cease to function as basic shelter; most are
adequate to house people comfortably and safely. Rather, demolition is
the result of the inability to meet changing user needs to a degree, which
is totally unacceptable.

Long before the demolition point is reached, most hospital buildings
impose constraints which result in sub-optimal performance. It is highly
desirable to minimize the constraint imposed by the building upon the
activities and environment contained therein.

512.1.2 National medical care patterns are currently undergoing close scrutiny at
the highest levels of government. It is probable that, as a result of this
examination, reorganization of the national health care system will affect
all health facilities, including those of the VA. It is also likely that this will



510 Generalized Needs and Requirements: Hospital Needs

result in substantial change in the current pattern of inpatient and
outpatient utilization. Development of a strategy for growth and change is
therefore considered fundamental to the long-range effectiveness of a
hospital building system for the VA.

512.1.3 Non-nursing areas of the hospital may be contrasted with nursing areas
with regard to growth and change. In nursing areas:

1. The frequency of change is less than in non-nursing areas.
2. The type of change is more predictable.

3. Growth is apt to be in functional unit increments, so existing units are
not affected.

4. The density of services is considerably less than many non-nursing
areas, consequently service change is also less.

In the supporting areas of the hospital, growth and change assume a quite
different character. Procedures, both medical and industrial, are more
sophisticated. Therefore, change for technological reasons is apt to more
frequent and more demanding of services. In addition, activities in these
areas are apt to be of a more critical nature, and thus are less capable of
being disrupted during change. Expansion of any element in the hospital
"base” is apt to affect other areas. Significant growth of a department is
often not merely additive, but also requires a partial reorganization of
existing spaces. In addition, growth may require modification or relocation
of adjacent departments. This is particularly true in large base units seen
in most current VA hospitals.

512.1.4 In addition to growth and change of existing departments, the supporting
medical service units must be able to accommodate the introduction of
additional treatment modalities. In recent years, we have seen the
introduction of cardiac catheterization, inhalation therapy, pulmonary
function evaluation and other new diagnostic and treatment functions
requiring new departments or space in existing departments.

512.2 MAINTENANCE

512.2.1 Maintenance activities are conducted on both a routine preventative and
an as-needed basis. Activities include all repairs and alterations not
requiring the services of an outside contractor. The primary objective of
building maintenance is to provide an optimum medical and operational
environment at all times.
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Maintenance needs and building adaptability are closely interrelated as
the following examples illustrate:

1. Adequate work space provided to allow for future change also
facilitates routine and emergency maintenance.

2. An ability to replace major equipment items is necessary for proper
building performance and efficient maintenance and, in addition, it
provides for future upgrading to meet changing requirements.

BUILDING MANAGEMENT

Primary objectives of the building management program are hospital-wide
asepsis, an attractive milieu, and patient and staff comfort. This is
achieved through technical cleaning procedures and frequent
bacteriological monitoring. The ability to provide prompt and thorough
performance of housekeeping activities is vital to establishing a high level
of care.

The selection of floor, wall and ceiling materials has an important affect on
building management cost as well as on the ability to obtain an
appropriate environment.

FIRE SAFETY

One of the most controversial subjects in building design today is that of
fire safety. Codes currently in effect are under criticism from many
directions. They are alleged to favor safety of property over safety of life,
to be based on experience with low rise buildings and inappropriate for
high rise, to provide inadequate protection from smoke as compared to
fire, and to be based on the unrealistic principle of complete building
evacuation. The majority of patients who die in hospital fires succumb to
asphyxia, not burns. The rate at which bedridden patients can be
evacuated vertically from the upper floors of a high rise nursing tower
precludes clearing of the building as a means to safety.

The process of code writing rarely derives from scientific analysis of how
buildings burn. The testing of building components to establish fire ratings
is expensive, of doubtful relevancy, and in fact impossible for many
assemblies due to limitations in test furnace capabilities.
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The amount of combustible material in VA Hospitals is now under very
tight control, and is much lower than code imposed requirements assume.

A very significant portion of the cost of a building is attributable to the
elaborate precautions required by the codes. And in spite of the cost and
the precautions, many authorities regard modern buildings as unsafe.

512.4.2 The state-of-the-art in fire protection engineering is quite adequate to
increase safety while reducing costs. The Veterans Administration, not
being legally constrained to follow codes, is in an excellent position to
apply modern techniques. The building system under development should
make full use of these new approaches. In fact, as a prototype it should
set the pace for future development.

512.5 ASEPSIS

512.5.1 “At present, there are no clearly defined standards for asepsis in any area
of the hospital. The problems of asepsis have been frequently studied
with little agreement as to results. Mr. A. Samdo, in March 1968 issue of
Modern Hospitals, is able to state: ‘The thoroughly documented evidence
of airborne infection make it clear that the principal function of a hospital
air conditioning system is not mere personal comfort but instead control of
airborne pathogens.’ At the same time, the U.S. Public Health Service in
Publication 930-C-15 quotes the work of Rommelkamp in stating, ‘. . . . an
evaluation of total room ultraviolet irradiation in operating theatres has
shown that although total counts of airborne bacteria may be reduced up
to 63%, the overall incidence of post-operative infection was not changed.
Thus, at least in this study, which involved 14,854 operations, the airborne
route of infection was not considered important.” These two statements
may not be completely contradictory but they do show the lack of
agreement of this subject.”

In isolation environments, a technique of hand washing and gown
changing should be used. Face masks and sterile gloves may also be
required in some instances.
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In addition, air locks have been employed occasionally to maintain an
aseptic barrier.

To maintain an acceptable level of asepsis, certain conditions or activities
should occur. These include:

1.

Frequent cleaning, particularly of floors and other horizontal surfaces
which may collect dust and moisture droplets.

Periodic windows (or germicidal fogging) of walls and semi-concealed
areas where pathogenic colonies may grow.

Proper techniques by staff members to avoid cross contamination
between rooms (or patients) and to avoid circulating unnecessary dust
and moisture particles while conducting their assigned tasks.

Pathogenic control of ventilation air through a program of periodic
inspection and replacement (or cleaning) of air filters plus periodic
germicidal cleaning of duct work and terminals.

The organization of service systems or equipment to minimize entry by
maintenance personnel into the patient environment and particularly to
avoid the opening of concealed spaces which may harbor uncontrolled
pathogenic colonies, for example the removal of a “lay-in” ceiling tile in
a patient’s room to reach a valve or change a filter.

512.6 MATERIALS HANDLING AND TRANSPORTATION

512.6.1 Supply and Disposal Systems

1.

Trends

These systems along with the transportation system have for many
years been a major determinant of hospital organization and
configuration.

Hospital supplies may be categorized as either reprocessed or
disposable. As hospital based labor costs increase, fewer items will be
reprocessed in the hospital; however, in certain instances, groups of
hospitals are likely to organize joint industrialized plants to reprocess
supplies. Out-of-hospital processing usually implies increased storage
capability either in individual departments or, more often, at a central
location.
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Increasing labor costs have also resulted in an increased use of
disposables. This has simplified quality control and reduced hospital
based labor for many procedures. Use of disposables has also
increased the demand for soiled material storage in individual
departments and led to renewed interest in trash chutes, particularly
the pneumatic type.

Supply and disposal systems will continue to change at a rather rapid
rate for the foreseeable future. It is imperative therefore that space
configuration and building organization be highly adaptable with regard
to these systems.

. Current Systems

The following summarizes the general patterns of supply and disposal
in use today. A considerable degree of variation and many
combinations of the systems described may be found.
a. Recycled Items

(1) Linen

(a) Process. Processed in the hospital or at a central facility.

(b) Delivery. Delivered to departments by cart or occasionally in
a tote box, usually on a 12 or 24 hour schedule.

(c) Clean Storage. Usually stored on a delivery cart or
transferred to shelving. Often bed linen is delivered directly
to the patient’s room.

(d) Soiled storage. Usually held in plastic bags in a central
location on the unit or deposited in a trash chute.
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(2) Disposable (consumed) ltems
(a) Food

(1) Delivery. Delivered by heated or unheated cart or by tray
conveyor.

(2) Clean storage. No clean storage, except when a system
of precooked food and a microwave reheat system on
each unit is used. This requires refrigerated storage.

(3) Soiled storage. Usually no soiled storage; trays are
picked up on a cart for immediate transfer to the dietary
area.

(b) Drugs

(1) Delivery. Usually delivered by cart, tote box or
dumbwaiter; normally, each 24 hours. Specially
requested drugs are carried by hand or delivered by tote
box, dumbwaiter, pneumatic tube or, recently, by
monorail.

(2) Clean storage. Stored in a central area or in nurse
servers (on patient units).

(3) Soiled storage. Unused drugs are returned after patient
discharge by one of the above mentioned means.

(c) Medical supplies. See a (2), (b) above.
(d) Administrative supplies
(1) Delivery. Usually delivered on a request basis by hand,
tote box, dumbwaiter, pneumatic tube or, recently, by

monorail.

(2) Storage. Stored in various administrative areas on
shelving or in drawers.

(3) Disposal. In waste containers for periodic pick up.
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512.6.2 Materials Handling and Transportation Systems

1.

Trends

Transportation systems have, to large a degree, been the major
determinent of hospital configuration. The “cottage” hospital gave way
to the “tower on the base” when the elevator was introduced (and
mechanical ventilation became available). The introduction of vertical
conveying systems reinforced this form of vertical configuration, and,
particularly, the close grouping of functional units around a vertical
distribution shaft.

Recently, the availability of horizontal/vertical systems has caused a
re-examination of the vertical hospital concept. In addition, the
application of cost/benefit analysis techniques involving transportation
systems has given impetus to a reevaluation of hospital configuration
and distribution systems in general.

Transportation systems are inherently inflexible in the quantity of
goods they can carry, the paths which they follow, and their method of
terminal distribution. In addition, many are slow, most are noisy, and
almost all require highly skilled maintenance at frequent intervals. The
introduction of horizontal/vertical systems have only served to
compound problems of inflexibility, noise and maintenance. Current
experience indicates that simplicity and reliance on manually guided
systems provides a desired degree of adaptability. The cost benefits
of more sophisticated transport systems have yet to be established.

2. Current Systems

a. Elevators. Satisfies the entire range of vertical hospital
transportation requirements. Particularly suitable for wheelchair or
stretcher patients or large carts. Not efficient for large numbers of
people moved in a short period of time. Vertical capability only.

b. Dumbwaiters. Used for high speed transportation of small items
(usually requested items). Vertical capability only.
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. Escalators. Particularly efficient for transporting large numbers of

people for a relatively few floors vertically. Diagonal capability only.

. Tote box conveyors. Efficient for transportation of small items to

many floors, particularly when combined with an ejection device.
Not suitable for large bulky items. Vertical and horizontal capability.

. Tray conveyors. Suitable for mass distribution of items where a

sender and receiver are in constant attendance. Horizontal and
vertical capability.

Pneumatic tube (small). Suitable for irregular distribution of small
amounts of paper or packages. Horizontal and vertical capability.

. Pneumatic tube (large). A means of distributing large (20”),

prepackaged, non-breakage items. Current experience is
insufficient to allow proper evaluation. Horizontal and vertical
capability.

. Chutes. Efficient and effective if properly maintained. Vertical

capability with limited horizontal movement.

Monorail (large). Possibly suitable for distribution of large items on
a request basis. Horizontal and vertical capability.

Monorail (small). Efficient for distribution of paper, records, x-rays,
drugs, etc. Horizontal and vertical capability.

. Automated carts. Uses special elevators and a pre-programmed

horizontal route. May require special distribution corridors.
Horizontal and vertical capability.

Motorized carts. High degree of horizontal flexibility. Can be used
to transport several large carts simultaneously. Requires a person
in attendance.
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512.7 COMMUNICATIONS

Hospital communication systems are essential to efficient operation and
quality medical care. A wide range of technological innovation in this field
is probable over the next few years.

Currently, communications comprise the area of greatest frequency of
change in the hospital.
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513 FUNCTIONAL REQUIREMENTS FOR THE TOTAL HOSPITAL
513.1 Introduction

Functional requirements define user related building performance criteria.
As such they are major determinant of the building system and provide a
framework against which the system should be evaluated. These
requirements are supplemented with the constraints of component
characteristics, building codes, VA regulations, construction trade
standards, cost criteria, etc, all of which are additional building system
determinants.

The requirements in this section are based on particular activities or sets
of activities which are thought to establish building system performance
criteria. Since individual activities are transitory, the building subsystem
performance requirements derived from these functional requirements will
in many cases exceed the requirements for individual activities in order to
accommodate probable future needs.

513.2 ADAPTABILITY AND GROWTH REQUIREMENTS

513.2.1 The opening configuration and initial building performance should
represent only one option of total building capability.

The initial phase normally achieves the highest level of user need
satisfaction. While subsequent alterations usually result in a lesser
degree of need satisfaction as a consequence of constraints imposed by
an established configuration and by component performance limits, the
building system should minimize the effect of these constraints.

513.2.1 The building system should allow for growth and change in an economical
manner with minimum disruption to ongoing activities and in a way which
will achieve desired performance.

513.2.2 The building system should permit the following types of growth and
change:

1. relocation of furnishing or equipment;
2. change of utility services;

3. change of occupancy;
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4. relocation of building components, e.g. partitions;
5. major demolition and reconstruction of building components; and

6. expansion of the facility.

512.2.3 The building system should provide for convenient accessibility to and a
rational organization of service subsystems.

The most frequent demand for change in hospitals involves services. The
keys to efficient service alteration are accessibility and rational
organization of distribution routing. Accessibility implies sufficient work
space as well as reasonably convenient access. The organization of
routing implies preplanned zoning of the service space to preclude
interference of distribution sub-systems. Such preplanning can make
better use of space currently wasted and can provide for future expansion
on a rational basis.

Current problems are, in part, the result of an attitude toward building
design characterized by designation of service space as “non-assignable”
and therefore deserving of reduction to an absolute minimum. This has
proved to be false economy in the context of long term costs, but the
attitude persists because of the presumed high first cost of providing
services with their own functional space sized, designed, and laid out
according to their own requirements. The growing density of services in a
modern hospital makes it mandatory to include a thoroughly planned and
programmed service space as an integral part of basic building design. A
cost effective way of providing this space must be found.

513.2.4 The building and its systems should be capable of unanticipated growth.

513.3 REQUIREMENTS AFFECTING THE CONFIGURATION OF
FUNCTIONAL UNITS

513.3.1 Definition
Functional units are defined as assemblies of rooms, closely linked by

interrelated activities. A functional unit is often identical to an
administrative department such as “surgery” or “radiology”.
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513.3.2 Area Requirements

The building system should be capable of accommodating functional units
which vary in size.

In contrast to nursing area functional units, non-nursing functional units
vary widely in size. In addition, the same unit will often vary in size from
one facility to another, depending upon the relative number of beds
served, outpatient load, degree of medical specialization, etc. An
example range of areas can be seen in Table 510-1.

513.3.3 Perimeter and Aspect Requirements

The building system should provide for the introduction of natural light
where required.

Perimeter length and aspect characteristics are of paramount importance
in nursing units in order to achieve sufficient natural light for patient
bedrooms. In non-nursing areas, these factors are secondary to the
achievement of an optimal organization of functional units.

Generally, natural light is advantageous in rooms where diseases affecting
skin color, e.g., jaundice, might be diagnosed, in dental treatment areas
where tooth enamel color must be evaluated, and in psychiatric areas. In
addition, natural light is desirable in corridors and waiting spaces to
provide relief from the uniformity (monotony) which pervades most major
institutions. The introduction of natural light into corridors can also provide
a sense of orientation often missing in large institutions.

513.34 Dimensional Requirements
1. Dimensional Discipline

a. The dimensional discipline of the building system should be
compatible with the required organization of functional units.

Nursing and non-nursing functional units have been examined to
identify consistent patterns of organization which might be
sufficiently extensive to justify a new structural discipline. The
following features relating to the internal organization of nursing
areas are outstanding:
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Table 510 - 1. GROSS DEPARTMENTAL AREAS

Approximate Gross Area*
Cleveland Lexington  Columbia

Department 800 Beds 370 Beds 480 Beds
Admission & Outpatient Service 31,941 5,145 2,941
Audiology 1,415 1,224
Canteen 8,813 7,073 7,863
Cardiopulmonary Lab 3,212 3,183 2,351
Central Service 7,119 4,663 4,413
Chaplain Service 4,382 3,053 3,192
Conference Rooms 1,625

Contract Division 435 348
Credit Union 290 261
Dental Clinic 4,051 3,119 2,349
Dietetic Service 20,970 10,335 18,104
Director, Professional Services 935

EEG Clinic 486 819 819
EENT Clinic (or ENT Clinic) 3,110 1,439 583
Engineering Division 6,900 5,813 6,163
Eye Clinic 682
Fiscal Division 2,625 218 1,363
Gastroenterology Unit 1,073

General Clinics 11,238 1,691 2,255

* Gross area figures based on programmed net areas from Master Plan Documents for
indicated hospitals multiplied by an estimated net/gross factor.
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Table 510-1. GROSS DEPARTMENTAL AREAS

Approximate Gross Areas”*
Cleveland Lexington  Columbia

Department 800 Beds 370Beds 480 Beds
GU Clinic 2,494 1,228 1,269
Hematology Unit 725

Hospital Director’s Suite 2,842 5,097
Housekeeping Division 8,432 3,631 5,786
Inhalation Therapy 406 174
Laundry 5,410
Library Service 2,415 2,716
Lockers, Lounges, Toilets & Showers 18,965 8,651 8,567
Main Lobby 2,563 463 1,181
Manager’s Suite 1,378

Medical lllustration Lab 3,002 1,878 2,030
Medical Incinerator 165 165
Medical Record Librarian 869

Medical Service Administration 711 1,146 566
Mental Hygiene Clinic 1,969
Miscellaneous Activities 1,863 1,233 1,392
Nursing Service Education and Training 1,827 1,813 1,813

* Gross areas figures based on programmed net areas from Master Plan Documents for
indicated Hospitals multiplied by an estimated net/gross factor.
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Table 510-1. GROSS DEPARTMENTAL AREAS

Approximate Gross Area*
Cleveland Lexington  Columbia

Department 800 Beds 370Beds 480 Bed
Nursing Unit Facilities 203,781 100,040 132,821
Orthopedic Brace Shop 1,668

Orthopedic Clinic 1,834 2,008 1,566
Pathology & Allied Sciences Service 16,458 12,651 11,854
Pathology Reference Lab 725

Personnel Division 1,560 1,189
Pharmacy 2,406 1,775 1,806
PM & R Service 16,559 8,392 25,243
Plastic Eye Clinic 885

Psychiatric Admin. & Teaching Service 1,247 1,088 827
Psychology Service 1,102 2,567 2,567
Quarters — OD & Residents 2,524 2,524 2,524
Quarters — Relatives of lll Patients 675

Radioisotope Unit 983

Radiology Service 12,943 5,242 5,156
Recovery Room (Surgical) 2,220 1,500 1,200
Registrar Division 17,875 5,302 5,071
Research Service 25,762 17,400 36,250

*Gross area figures based on programmed net area from Master Plan Documents for
indicated hospitals multiplied by an estimated net/gross factor.
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Table 510-1. GROSS DEPARTMENTAL AREAS

Approximate Gross Area*
Cleveland Lexington  Columbia

Department 800 Beds 370 beds 480 Beds
Service Organizations 290 348
Social Work Service 2,563 1,598 2,736
Special Service 13,397

Supply Division 188 1,363
Surgical Service 13,059 10,749 8,570
Vocational Counseling Service 667

Voluntary Service 928 1,088
Warehouse 1,320 1,254 7,381
Women Patients’ Laundry 150
TOTAL 492,109 254,789 340,787

*Gross area figures based on programmed net areas from Master Plan Documents for
indicated hospitals multiplied by an estimated net/gross factor.
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b.

1. The nursing tower consists of generally repetitive elements
(functional units).

2. These functional units are often consistent in size and
arrangement from one hospital to the next.

3. They have particular requirements for aspect (outlook) and
perimeter to area ratios.

Consequently when viewed in the context of the total hospital, the
nursing tower portion is somewhat unique.

In the case of non-nursing functional units it is quickly apparent that
no consistency of plan organization exists between functional units.
Each was optimized in response to the medical and operational
needs of a particular set of activities. It is unlikely, therefore, that
any non-nursing unit or combination of units will become a
generator of a new dimensional discipline (See Section 513.3.2).

Structural and mechanical subsystems will both impose
dimensional discipline. Of these, the structural discipline is
generally most critical in relation to internal functional unit
organization. The mechanical discipline, i.e., the mechanical
service module, should be sufficiently large so as to encompass
most departments, and thus remain independent of any particular
internal organization.

The dimensional discipline of the building system should provide for
a generalized building performance capable of accommodating a
range of activities in any given space.

2. Unobstructed Area Requirements

The building system should be capable of accommodating
unobstructed areas where required.
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Functional units have been examined to determine individual spaces in
which a clear, column-free area is required. A list of these spaces is
itemized in Table 510-2.

As this list indicates, certain large areas must be column-free.
Although relatively few in number, they must be accommodated within
the building system. For other areas, it is obvious that any reduction in
the number of permanent elements such as columns reduces
constraints in planning.

In addition to considering large spaces, non-nursing areas have been
reviewed to determine inherent relationships between spaces which
might not be compatible with structural column locations. There
appears to be no relationship which could not be adjusted in a minor
way to accommodate a structural discipline.

. Critical Dimension Requirements

In addition to unobstructed areas, hospitals activities have been
reviewed to determine whether any were dependent upon critical
minimum or maximum ergonometric space dimensions. In the case of
nursing areas the repetitive nature of spatial requirements is apt to
generate a similarly repetitive structural response. In the review of
non-nursing activity requirements these dimensions were not in most
cases the generators of a dimensional discipline. Hence it is assumed
that no dimension in these areas is so critical that it can not be
adjusted to accommodate the nursing area structural discipline given
the presence of a reasonable structural span. Rather, the problem is
identical to conventional planning in that spaces can be “made to fit”
the established discipline.

. Floor To Ceiling Height Requirements

Most activities in the hospital, particularly those in bed care areas can
be accommodated with a 9’-0” ceiling height. However, there are
some non-nursing areas that require additional height or have heights
specified by VA Standards. An example list is included in Table 510-3.
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Table 510-2. SPACES REQUIRED TO BE COLUMN FREE
SHOULD BE
SPACE COLUMN FREE
Autopsy yes
General Storage no
Laboratory no
Maintenance Shops no
Mechanical Rooms yes
Research Laboratories no
Medical lllustration Studio yes
Processing and Delivery no
Audiology Classroom yes
Operating Rooms yes
Locker Rooms no
Surgical Recovery yes
PM & R Pool yes
PM & R Treatment Areas no
Chapel yes
Libraries no
Clerical Areas ) no
Conference Rooms yes
Kitchen and Dining Areas no
Retail Stores no
Main Lobby and Waiting Areas no
Pharmacy no
Ambulance Garage yes
Records Storage no
Patients’ Clothing Storage no
Day Rooms no
16-bed Patient Rooms no
Laundry no
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Table 510-3. MINIMUM CEILING HEIGHTS

9'-6":
General Operating Rooms *
X-ray Rooms (general) *
Physical Therapy
Audiometric Testing
Therapy Pool

10’-0”:
Kitchen *
Laboratories *
Utility Shops *
Animal Labs *
Laundry Receiving and Issue *
Physical Medicine and Rehabilitation *
Bowling Alley *
Storage

10’-6”

12’-0”:
Laundry Work Space (11’-9” to underside of ducts)
Transformer *
High Voltage Switch Gear *
Emergency Generator (11°-0”) *
Warehouse * (11’-0” to underside of ducts)
Garage Vehicle Storage *
Radiographic Rooms (certain brands of equipment
require 10’-6” to 10’-8”)
Trash Room *

* VA Standard Details or Construction Standards
Indications are that certain of above ceiling heights may not necessarily be
required. A careful re-evaluation of these standards is suggested.
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513.3.5 Internal Organization Requirements

The building system should satisfy the internal organization requirements
of functional units.

The general objectives of the building system which relate to the internal
organization of functional units are:

1. To satisfy user needs and the corresponding detailed performance
requirements.

2. To provide the ability to achieve the widest possible range of internal
organizations of functional units.

513.4 REQUIREMENTS AFFECTING THE CONFIGURATION OF THE TOTAL
HOSPITAL

Major building configuration variables include:
1. the type and number of functional units to be accommodated,
2. the interrelationship of these units,

3. the relationship to elements outside or partially outside the hospital
which require association with one or more functional units,

4. the organization of the hospital as a whole, with all primary operational
requirements, including all movement and support systems, and;

5. site considerations and other governing constraints, which apply to the
specific project.

513.4.1 General Options for Organization

The building system should accommodate all basic configuration options
which are commonly in use or which would offer significant advantage
should they be used.

All VA hospitals examined to date could be categorized as “tower on a
base”; that is, nursing unit “towers” stacked on a base consisting of non-
nursing functions. This configuration is perhaps the most typical
organization for hospitals in the United States today.
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Recently, other configurations have been put forth. Foremost among
these are: (1) the nursing “tower” adjacent to a non-nursing “base”
(articulated tower), (2) nursing units and non-nursing functions
interspersed on each floor (low block, pavilion or high block), and (3) a
nursing tower adjacent to separate industrial and medical support units
(articulated tower). These options are discussed more fully in Section
250.

The four organization options described above represent basic types.
Undoubtedly, there are others, each type has hundreds of variations
developed in response to site conditions, the constraints of existing related
buildings, variations in administrative policy, etc. With this variety, it is
clearly impractical to define a rigid hospital organization around which a
building system could be developed. In certain cases, it may be possible
to identify configurations which optimize medical or operational efficiency.
History indicates, however, that operational factors which generate
“optimum” solutions change in time, and a different “optimum’ is created.
The building system will remain a valid, self-improving system only so long
as it can accommodate all “optimum” options proposed.

513.4.2 Relationship Between Functional Units

1. The building system, should be capable of accommodating a wide
range of operational patterns.

Relationships within the hospital are determined by both operational
and physical requirements.

The operational relationships which most affect configuration are those
of transportation or movement. These may be categorized as (1)
patient movement, (2) staff movement, and (3) material movement.
Each category must be evaluated in terms of (a) the characteristics of
the object being moved, (b) the frequency of movement, and (c) the
urgency of movement. Materials handling systems are closely
interrelated with the organization of distribution and receiving stations
and the type of movement equipment provided. A highly mechanized
distribution system may allow relationships which would be undesirable
in a hospital with manual distribution systems. Or, a highly organized
and compact “vertical” hospital may be optimum for patterns of
distribution and equipment which would be quite inefficient for a
“horizontal” hospital. No one pattern can fit all circumstances.
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The nature of the operational relationships between functional units in
the hospital today is such that it is frequently possible to group certain
units in order to maximize building efficiency. This is particularly true
of the “industrial” functions such as laundry, kitchen, processing and
distribution, storage, etc. In certain instances, these functions have
been totally detached from the hospital complex and constructed as an
industrial building in a remote location.

While operational relationships are of prime importance in determining

initial building configuration, it is also important to consider the physical
relationships generated by optimizing building component organization.
Examples of such component organization include certain mechanical

and electrical services, accommodation of unusually heavy floor loads,
unusual floor-to-ceiling height, etc.

In addition to factors of operational efficiency and optimization of
building component organization, physical relationships are influenced
by a need for future expansion of functional units. It is desirable to
locate complex areas with high growth potential adjacent to elements
with minimum service demands or next to exterior walls. In the former
case those areas which are displaced may be economically relocated
as other areas expand. Factors of growth and change are discussed
more fully in Section 513.2.

It is apparent from the above discussion that the physical relationships
between functional units cannot be generalized in any precise way.
The operational relationships in each facility are to some extent unique
and transitory. New medical techniques, new materials handling
systems, altered pattern of labor cost, etc., result in a need to change
relationships between functional units. In most instances, there is
latitude to adjust methods of operation to suit a desired configuration.
In one sense, then, hospital design is a trade-off between suitable
patterns of operation and an optimum configuration.

. The building system must provide the capability to achieve a desired

initial configuration.
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513.4.3 Building Height Limitations

The building system should accommodate a reasonable range of building
heights.

Height is a function of site size and site utilization. It is also often
influenced by administrative policies such as the distribution of supplies or
by medically desirable relationships. There currently is a trend to optimize
horizontal relationships between nursing and non-nursing units. The
resulting buildings do not often exceed nine stories in height. In large
vertical hospitals, however, where distribution centers are stacked, a
height in excess of nine stories is sometimes necessary.

From the VA projects examined to date, there is no apparent
disadvantage in limiting the height of the system to nine stories. Itis
recognized, however, that in a minority of cases, an extremely small site
would necessitate a taller structure.

513.4.4 Materials-Handling and Transportation

1.

The building system should allow the widest possible options in the
selection of materials handling and transportation systems.
Furthermore, an ability to accommodate a change or an addition to
these systems should be provided where possible, i.e., it should allow
the introduction of horizontal and vertical distribution systems either in
initial construction or as a subsequent addition.

A survey of available materials handling systems indicates the
following example characteristics which should be accommodated
within the building system. Such accommodation must also include
acoustical characteristics, effect on sensitive electronic equipment,
e.g., electron microscopes, and constraints on future adaptability.
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EXAMPLE CHARACTERISTICS OF MATERIALS HANDLING SYSTEMS

WEIGHT MINIMUM CLEAR OPENING
SYSTEM CARRIED IN STRUCTURE
(POUNDS) VERTICAL* HORIZONTAL*
Elevator 4,000 8.0'x9.%5
Dumbwaiter 800 4.0 x4.%5
Totebox Conveyor 425 3.5 x5.00
Self-guiding Cart 1,525 5.0'x5.00 4.0’ x 6.5’ high
Monorail Cart 1,000 5.0°x5.00 5.0’ x 7.5 high
Monorail Totebox 30 1.5 x1.%5 1.5" x 2.0’ high

* Rounded up to nearest 'z foot.

2. The building system should maximize areas of free space by grouping
vertical and horizontal transportation elements near other permanent
elements, or on the boundaries of open areas.

Certain exceptions to this may occur in supporting units where it is
essential to deliver supplies directly to a work station, e.g., delivery of

sterile supplies to an isolated surgery supply area.
513.5 ENVIRONMENTAL REQUIREMENTS

513.5.1 Air Quality Requirements

Specific air qualities for the various functional units should meet the
requirements of the various applicable VA Construction Standards. Some
of these standards are presently under revision or development using data
contained in recently completed VA Air-Conditioning research studies. In
general, most functional unit requirements are for a temperature range of
70 - 80°F with a mean temperature of 76° + 2 and a relative humidity

range of 30 - 60%.
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Acoustical Requirements

1.

The building system should provide a range of acoustical separation
from STC 30 to STC 55 and an impact rating up to INR +10.

It is evident that the acoustical performance of each element in the
acoustical shield must be at least equivalent to the total STC desired.
In most hospitals, inconsistencies in the selection of materials,
detailing or supervision result in actual acoustical values substantially
less that those of individual components. It is essential that the
detailing of floor, wall ceiling joints and penetrations be consistent with
the major acoustical components selected.

. While attenuation and absorption values for each space must be

selected on an individual project basis, it is possible to generally define
the acoustical factors to be accommodated in individual spaces. Four
categories have been identified:

1. Noise Generator: Equipment or people within the space create
sufficient sound to disturb activities in adjacent spaces.

2. Quiet Required: Activities within the space are such that they
would be disturbed by sounds from adjacent spaces.

3. Privacy Required: Activities within the space are such that
intelligible conversation should not be heard in any other space.

4. Absorption Required: Activities within the space are such that they
would be disturbed by sounds generated within the space itself.

Criteria for the selection of attenuation and absorption characteristics
for rooms in the hospital will vary from project to project. Program
variables such as the selection of a particular item of equipment in a
utility room or the use of pillow speakers in patient rooms will
substantially affect acoustical requirements. Background (ambient)
noise generated from external sources such as an adjacent freeway or
internal sources such as the mechanical ventilation system will help to
mask the intelligibility of sounds and may modify acoustical
requirements.
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Table 510-6 is a sample list of spaces, which fall into one or more of
the above categories. It has been selected to represent almost all
activities occurring within the hospital.

Table 510-7 indicates a generalized set of STC sound resistance
performance criteria for nursing unit spaces, which have been
developed from a detailed study of needs and requirements. These
should be modified for individual projects to accommodate the
variables mentioned above.

513.5.3 Lighting Requirements

1.

Natural Lighting Requirements
See Section 513.3.3
Artificial Lighting Requirements

The building system should be capable of accommodating all types of
lighting systems commonly found in hospitals.

Although lighting is not apt to be a major determinant of the building
system, accommodation for various lighting components must be
considered. A careful review of activity requirements indicates that
surface mounting of fixtures is acceptable for a large majority of
spaces. In rare instances, however, recessed lighting may be desired.
For example, areas where the patterns of air movement are critical and
might be disrupted by projecting ceiling mounted lights, e.g., in surgery
or a laminar flow room. Also, in areas where cleanability is a major
and difficult task, such as the kitchen, recessed lights may minimize
maintenance chores.

Variation in lighting levels and fixture location are more ranging in non-
nursing areas, than in nursing areas. An operating room lighting
layout, for example, must be carefully designed to ensure a shadow-
free pattern. This may necessitate fixtures both parallel and
perpendicular to the secondary ceiling support system. In addition to
general illumination, ceilings and partitions must accommodate a wide
variety of special fixture types. Examples include surgical lights,
examination lights, positioning lights in radiation therapy areas, dark
room lights, etc.
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Table 510-4.

Room Name or Type

ACOUSTICAL REQUIREMENTS

AN
\

Noise
Generator

A\

PN

""‘“’*“““‘“

Quiet
Required

Privacy
Required

Absorption
Required

Mechanical Room

Rooms with Pneumatic

Tube Stations

Shop

Kitchen

Conveyor Dispatch Rm.
Rooms with heavy motors
(walk in refrigerator, etc.)
Supply Processing Work Room
Storage

X
X

XXX XX

Clerical Office
Administrative Office
Physician’s Office

XXX XX XX

X X

X X

XX X

Clinical Laboratory
Research Laboratory
Animal Holding Area
Operating Room

X-Ray Room
Audiometric Testing Rm.
Group Therapy Room
EEG Room

Therapy Pool

Dental Clinic

Exam. & Treatment Rm.

X X X

X

XX XXXXXX

XX X X X

X X

X X X

X

Corridor Inpatient Area
Other Corridors

Waiting Area

Conference & Meeting Rm.
Dining Area

Retail Store

Library

Chapel

X X X X

Patient Bedroom
Patient Toilet
Nursing Station
Day Room
Intensive Care Unit

XX X X

XX X

XXX XXX XXXXXX
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Table 510-5. SOUND TRANSMISSION RESISTANCE BETWEEN
NURSING UNIT SPACES, STC.

,,b‘

Reference: Hill - Burton 'S.?O >
and BSD/SMP Ay
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Requirements for Finishes

1.

The building system should accommodate those floor, wall, and ceiling
finishes commonly found in hospitals.

Where acceptable performance can be obtained, it is desirable to
standardize materials and finishes throughout the hospital in order to
simplify, and thus speed, the construction process and to facilitate later
changes in room function. The standard or preferred finishes are:
resilient tile flooring, painted gypsum board mounted on metal studs
and acoustic tile ceilings. It is apparent that these finishes are not
appropriate for tile ceilings. It is apparent that these finishes are not
appropriate for certain hospital functions. The following discussion
indicates the areas in which other materials should be considered.

Required Floor Finishes

The preferred floor finish is resilient tile. However, resilient tile flooring
applied to a concrete slab is generally considered inappropriate where
heavy loads, frequent wetting, stringent asepsis, high acoustical
absorption or particular visual effects desired. In addition, it is often
omitted in areas where its features of cleanability and appearance
cannot be justified for reasons of costs. In some instances resilient
sheet material may be preferred to resilient tiles. However, if the
flooring is applied after the installation of partitions, sheet-flooring cost
will be considerably more than tile. In addition, patching of sheet
flooring is somewhat more difficult. Areas where other flooring
materials should be considered include:
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FUNCTIONAL REQUIREMENT FLOOR BASE
Heavy Loads, Wet Quarry tile or Integral,
(Example: kitchen) industrial same as
flooring floor
Heavy Loads, Dry Hardened concrete Resilient
(Example: general stores) or industrial
flooring
Aseptic Sheet Integral,
(Example: surgery) resilient same as
floor
Frequently Wet Ceramic tile Integral,
(Example: patients’ shower room) or sheet resilient  same as
floor
Conductive Conductive Integral,
(Example: surgery) Sheet resilient same as
floor
Acoustical Absorption Carpet Resilient

(Example: meeting room)

Special appearance Carpet Resilient
(Example: lobby) or same as
floor

3. Required Wall Finishes

Selection of wall materials should be based on speed of installation,
ease of removal and reusability as well as functional performance.
The preferred wall, gypsum board with a panted finish, has acceptable
installation and removal characteristics and provides satisfactory
performance for most hospital functions. In addition, this wall can be
upgraded in performance either initially or at a later date by replacing
the gypsum board surface and applying ceramic tile or special
coatings. Functions for which other than paint on gypsum board may
be appropriate include:
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FUNCTIONAL REQUIREMENT MATERIAL

Continuously Moist Ceramic tile on plaster
(Example: dishwashing area)

Frequently Moist Thin set ceramic tile on
(Example: patient bath or shower room) waterproof gypsum board
Aseptic Special coatings

(Example: surgery)

High Noise Absorption Acoustically absorbent
(Example: boiler plant) material on concrete block
High Impact Concrete block with
(Example: engineering appropriate finish

shops)

Lead Shielded, Above Paint on plaster

Normal Thickness
(Example: x-ray therapy)

4. Required Ceiling Finishes

Ceiling finishes may be restricted to relatively few materials.
Acoustical tile is preferred and is acceptable for most hospital
functions. A cleanable (plastic film) tile should be selected for all
applications if budget permits. Functions which require other than
acoustical tile include:
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FUNCTIONAL REQUIREMENTS

Aseptic
(Example: surgery)

Frequently Moist

(Example: wheel chair shower)

High Cleanability
(Example: kitchen)

High Noise Absorption
(Example: boiler plant)

Continuously Moist
(Example: cart wash area)

Lead Shielded, Above Normal Thicknesses

(Example: x-ray therapy)

Minimum Acoustical Need
(Example: general storage)

Asepsis Requirements

MATERIAL

Painted gypsum board
on plaster

Painted plaster

Vinyl coated acoustic

or metal pan

Special acoustical material
Paint on plaster

Paint on plaster

Exposed structure
or gypsum board

1. A reasonably aseptic environment should be maintained in all areas
frequented by patients and in work areas used by staff having contact
with patients or preparing material for delivery to patient areas.
Additional controls must be exercised in areas frequented by patients
with infectious diseases (isolation) or those with a decreased level of

resistance to infection (reverse isolation).

2. In order to maintain an acceptable level of asepsis, certain conditions

or activities should occur. These include:

a. Pathogenic control of ventilation through a program of periodic
inspection and replacement (or cleaning) of air filters plus periodic
germicidal cleaning of duct work and terminals.

b. The organization of service systems or equipment to minimize entry
by maintenance personnel into the patient environment and
particularly to avoid the opening of concealed spaces which may
harbor uncontrolled pathogenic colonies, for example, the removal
of a “lay-in” ceiling tile in a patient’s room to reach a valve or

change a filter.
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Maintenance Requirements

1.

Where possible, compatible surfaces should be selected for all nursing
units. Alterations of a minor nature should not create excessive dust or
other potential housekeeping problems. Surface materials should be
replaceable with an ability to match seams, textures and colors
throughout the building’s life span.

The selection of floor, wall and ceiling materials has an important affect
on building management cost as well as on the ability to obtain an
appropriate environment. Change of surface materials may require
different cleaning compounds, equipment or techniques.

. Routine equipment servicing should not interfere with ongoing activities

and disruption caused by emergency repairs should be minimized.

Methods of reducing equipment down-time and the extent and nature
of the activities affected by individual items of equipment are important
considerations in achieving the stated objective. Maintenance needs
and building adaptability are closely interrelated as the following
examples illustrate:

1. Adequate work space provided to allow for future change will also
facilitate routine and emergency maintenance.

2. An ability to replace major equipment items is necessary for proper

building performance and efficient maintenance and, in addition, it
will provide for future upgrading to meet changing requirements.

3. Service distribution networks may be partially redundant to
minimize activities affected by repairs. Redundancy also facilitates
alteration and extension of services.

4. Repairs or minor alterations must not be made in a way which will

reduce the capability for future change. A system discipline, once
established, must be respected by maintenance personnel as well
as independent contractors.
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513.6 FIRE SAFETY REQUIREMENTS
The building system should meet the following basic requirements:
1. Early detection of smoke and fire.

2. Containment of smoke and fire with minimum disruption of other
patient care activities.

3. Rapid evacuation of threatened areas with minimum disturbance to
patients.

4. Maximum safety for patients and staff plus reasonable protection of
property consistent with cost effective criteria.

5. Protection of fire fighting personnel and facilitation of suppression

activities.
513.7 UTILITY SERVICE REQUIREMENTS
513.71 Plumbing Distribution Requirements

All hospital activities have been reviewed to determine the types of
plumbing distribution required for each. These requirements are
illustrated in Table 510-8.

513.7.2 Electrical Distribution Requirements
The electrical distribution subsystem should meet the requirements for:

1. the types of service delivered to each functional unit and

2. the generalized power requirements for functional units by system
type. These requirements are illustrated in Table 510-9.
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Table 510-6.

Auditorium
Canteen

Central Service
Clinics

Dental Service
Dietetic-Dining
Dietetic-Kitchen
ECG Lab

EEG Lab
Hemodialysis Unit
Inhalation Therapy
Laundry

Library Service
Lobby

Medical lllustration

Nuclear Medicine

Lockers, Lounges,
Toilets & Showers

X X X X X X X X X X X X X X X X X Sail

X X X X X X X X X X X X X X X X X Normal Waste

Generalized Needs and Requirements: Hospital Requirements

PLUMBING DISTRIBUTION REQUIREMENTS

Acid Waste

Radioactive Waste

X X X X X X X X X X X X X X X X X Water Supply

X X X X X X X X X X X X X X X X X yent

Gas

X

Steam

X X X X X X X X X X X X X X X X X HotWater

Distilled Water

Deionized Water

Compressed Air

Vacuum

Oxygen

Medical Air

Nitrous Oxide
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Table 510-6.

Nursing Units

Office Functions

Pathology Clinical Lab

Pathology Morgue
Pharmacy

PM &R

Pulmonary Function
Radiology
Recovery

Research Labs
Residents’ Quarters
Storage

Surgical Service
Workshops

Mech. Equip. (HVC)

X X X X X X X X X X X X X X X Sail

X X X X X X X X X X X X X X X Normal Waste

PLUMBING DISTRIBUTION REQUIREMENTS
(Continued)

Acid Waste

Radioactive Waste

X X X X X X X X X X X X X X X Water Supply

X X X X X X X X X X X X X X X yent

Gas

X X

X
X

Steam

X X X X X X X X X X X X X X X HotWater

X

X

Distilled Water

X

Deionized Water

X

Compressed Air

(]
. O
'<E X
E c a
> O o S
> (@)] H— o
O > o o
o X O =
> O = Z
X X X
X X X
X
X X
X
X X X
X X X
X X X X



510 Generalized Needs and Requirements: Hospital Requirements

Table 510-7. ELECTRICAL POWER DISTRIBUTION REQUIREMENTS
Power (Watts Per Sq. Ft.)
480/277V 208/120V
Lighting Other Lighting Other
Auditorium 0.5 - 9 8
Canteen 2.4 14 0 6
Central Service 24 0.5 0 4
Clinics 2.4 0 0 4
Dental Service 2.4 0 0 4
Dietetic —Dining 24 0 0 2
Dietetic-Kitchen 24 24 0 5.8
ECG Laboratory 24 0 0 4
EEG Laboratory 24 0 0 4
Hemodialysis Unit 24 0 0 5.0
Inhalation Therapy 24 0 0 4
Laundry 2 30 0 0.5
Library Service 24 0 0 0.5
Lobby 1.0 0 0 0.3
Lockers, Lounges, Toilets 1.5 0 0 04
& Showers
Medical lllustration 2.0 0 0 4
Nuclear Medicine 1.5 0 0 6.0
Nursing Units 1.5 0 1.3 2.0
Office Functions 3.2 0 0 3.0
Pathology--Clinical Lab 3.0 2.3 0 8.0
Pathology--Morgue 3.0 1.0 0 1.5
Pharmacy 3.0 0 0 0.5
PM&R 3.0 0 0 5.2
Pulmonary Function 3.0 0 0 4.5
Radiology 0.5 3.1 2 17
Recovery 1.5 0 0 4
Research Labs 3.0 2.8 0 7.6
Residents’ Quarters 1.0 0 0 1.0
Storage 1.0 0 0 0.5
Surgical Service 10.0 0 5 5
Workshops 2.0 0.5 0 5.0
Circulation Areas 1.5 0 0 0.5
Mech Equip. (HVC) - 10.2 - -



510 Generalized Needs and Requirements: Hospital Requirements

513.8 MISCELLANEOUS REQUIREMENTS
513.8.1 Vertical Load Requirements
The building system should meet the following vertical load requirements:
1. VA standards generally are in accordance with the National Building
Code, with the exception of a projection booth area, which requires a
200 psf loading.
The nursing areas require a uniform live load of 75 psf.
2. Aninvestigation of high, concentrated loads in non-nursing areas has

indicated that areas other than those listed in the NBC may require
special consideration. An example list includes:

Area Total Dead Load
a. Radiology:
Cobalt 80 Teletherapy unit 13,750#
Topographic table 3,190#
X-ray table 600#
b. Physical Therapy:
Hubbard Tank 4 130#
Therapy Pool 30,000#
or more

c. Central Processing and Distribution:

Automatic Cart Washer 5,800#

Sterilizer 4 600#
d. Office:

Electric File 4 900#
e. Kitchen:

Dishwasher 5,000#

Baking Oven 13,700#

Cooking Oven 11,000#
f. Laundry:

Flat work ironer 47 .500#

g. Diagnostic Area:
Audiometric Room (9’ x 16’) 12,000#
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513.8.2 Attachment Requirements

The following items may be attached to a partition, a ceiling or to the
structural slab:

ltems Example Loading
1. Moving radiographic tube hanger 750#

2. Moving laundry bag conveyor 400#

3. Moving patient hoist 300#

4. Lead lined 4’-0” 1,200#

5. Image Intensifier 185#

6. Lead shielding 32 psf

7. X-ray Transformer 185#

8. 10-gal. distilled water carboy 630#

9. Exhaust hood in kitchen 4,000#

10. Surgical gas column 350#

11. Orthopedic hook 300#

12. Surgical light 3,600#

13. X-ray shielding 32 psf max.
14.Grab bars 200#
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513.8.3 Floor Slab Depression Requirements

An example list of requirements in excess of 3” includes:

ltem(s Depression

1.

6.

7.

Prefabricated rooms including:
audiometric, freezers and refrigerators,
R.F. shielded, clean, and environmental

control rooms 4”-8"
Recess for cobalt machine. 10”
Recess for hydrotherapy tank. 377
Recess for drainage in kitchen and laundry. 6”-8"
Recess for automatic cart washer. 10" - 127
Therapy pool. 66" - 108"
X-ray raceway system. 6”-8"

513.8.4 Other Requirements

The following items in the VA standards or construction details have been
identified as potential “misfits” or areas for consideration during the
development of the prototype design:

1.

Furred space above built in refrigerators required to extend to
structural slab above.

. Floors of built-in freezers and refrigerators required to be flush with

adjacent floor in new construction.
Concrete slab topping, where used, is required to be 1-1/2”.
Equipment required to be recessed in partitions:

Drinking fountains

Soap holder

Razor blade receptacle

Cassette transfer cabinet
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DETAILED NEEDS AND REQUIREMENTS:
NURSING UNITS

INTRODUCTION

The following are detailed needs and requirements for nursing units
occurring in VA hospitals. This information is based on extensive
interviews with the VA personnel at field stations and in the Central Office,
considerable field observation and survey of relevant literature.

It is recommended that detailed needs and requirements be developed for
all other areas of the hospitals to ensure a comprehensive understanding
of the functioning of each unit by VA’s A/E contractors as well as by all
components of the VA itself. Such a document if adequately prepared and
frequently updated would offer a significant benefit to the VA in obtaining
desired performance in their buildings.
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522

522.1

522.1.1

522.1.2

522.1.3

GENERAL NURSING UNIT
User Needs

General nursing units, including medical, surgical, orthopedic and
neurological units, serve the largest number of patients in the hospital.
Each of these units has certain special requirements; however, their basic
needs are similar.

Objectives

General nursing units have the common aim of stabilizing the patient’s
condition to prevent further disability and restoring his physical functions
and ability to care for himself.

Operational Relationships

The relationship between general nursing units and other functional units
may be defined in part in terms of movement systems. Movement
patterns, particularly with respect to material movement vary considerably
with different operational patterns, physical facilities and transport
systems.

Generally the factors affecting relationships include the following:
frequency of movement, urgency of movement (as in a patient’s critical life
state) and condition of movement (patient on stretcher or linen on a large
cart).

Table 520-1 on the following page indicates, in general, the relationships
affecting the general nursing unit. Relationships with high frequency
urgent need or a controlling condition of movement are indicated. In
addition Figure 520-1 depicts the volume of nursing staff traffic between
various of the nursing unit.

Characteristics
1. Environment
The general nursing unit consists of the following environmental zones.
a. Patient room. This area must accommodate a wide range of
medical and social activities including: many diagnostic and
treatment procedures, sleeping at any time of the day or night,

eating, talking, to visitors, other patients, or the physician, listening
to the radio, watching television, etc.
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Table 520-1. MOVEMENT FACTORS: GENERAL NURSING UNIT
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Figure 520-1. GENERAL NURSING UNIT: NURSING STAFF
TRAFFIC PATTERNS
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This information has been abstracted from John B. Thompson and R.J. Pelletier, “Yale
Studies of Hospital Function and Design” (New Haven, Conn.: Yale University,
Department of Public Health, 1959)



Detailed Needs and Requirements: General Nursing Unit

Patients may bathe and use portable toilet facilities in their rooms.
The environment must encourage the patient to maintain a sense of
personal dignity while providing optimum conditions for medical
diagnosis and treatment.

b. Corridor. Circulation areas on these units are heavily used both by
staff and visitors. In addition they are used for distribution of carts
and wheeled equipment. Noisy or unnecessary traffic should be
minimized. The environment should serve to reduce the sound
transmitted to patient rooms and staff work areas. This is
particularly important in the evening and night hours. Many
conversations of an important or confidential nature occur in
corridors. They should not be overheard by patients or staff.
Finally, nurses and other personnel spend considerable time in
corridors so an interesting and non-institutional character is
desirable for this area. Excessive length should be avoided and
natural light introduced where possible.

c. Staff support area. The staff support zone must have a variety of
environments appropriated to each activity. Activities include
clerical work, conferences, informal discussions, and preparation of
drugs, dressing, etc., storage and cleaning of utensils and
equipment.

2. Organization

The general nursing unit requires a high level of efficiency for routine
task plus the ability to observe and treat those patients who are or
become seriously ill. Efficiency implies primarily the use of skilled
paramedical and medical personnel in an optimum way. For example,
nurse/patient contact hours should be increased, while time devoted to
walking or clerical work is minimized.

The work load on any nursing unit may vary considerably from day to
day depending upon the number of patients assigned to the unit and
the required level of nursing care. There is also a variation in the work
load throughout the course of a day; the highest level of activity
occurring during the daylight hours, diminishing activity during the



Detailed Needs and Requirements: General Nursing Unit

evening, and the lowest level at night. It may be desirable to allow for
adjustment in staffing patterns and in the assignment of beds to a
particular nursing unit or nursing station to accommodate these
variations in work load.

Many of the patients treated in these units are or have been severely ill
and may be in danger of rapid and unpredictable changes in condition.
The unit personnel should be able to detect and rapidly respond to
these changes.

This requires that supplies, equipment, and staff be available to cope
with such emergencies; and it may also require routine monitoring or
observation of a wide range of physiological indicators of patient
condition. These include the “vital signs”, but may also include such
general indicators as skin color, nervousness, breathing difficulties,
response to medications, tendencies to sleep too much or too little, etc.
Adequate awareness of these indicators may require constant or
frequent observation of patients by the nursing staff.

Figure 520-2 indicates four alternatives for general nursing unit
organization.

522.1.4 Primary Users

1.

Patients

General nursing units provide accommodation and nursing care to
patients with a broad range of conditions from serious illness to minor
disability. Patients may be confined to bed, semi -ambulant, i.e. in
wheelchairs or on crutches, or ambulant. Their need for nursing
assistance varies with the intensity of illness.

Patients may require sleep or rest at any time of the day or night
without disturbance from the activities of other patients, nurses or other
staff. They may require physical isolation from other patients for
medical or psychological reasons. Their movement within or out of the
units may be limited due to requirements for examinations, specimen
collection, routine nursing task, physicians’ rounds, etc. They should
be able to quickly and easily call a nurse if they need care or
assistance.
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Figure 520-2. GENERAL NURSING UNITS: ORGANIZATION
OPTIONS
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Nursing assistance may be required for eating, dressing, hygiene, and
toileting functions; however, where possible, potential for self help in
these activities should be maximized. Patients should be encouraged
to use beside commodes or standard toilet facilities, dress and feed
themselves, and take care of their personal hygiene requirements.
They may also be encouraged to get out of bed and move about the
unit.

Patients may require care and assistance in reinforcing and
maintaining positive psychological as well as physical condition. They
should be able to freely discuss problems with social workers and
psychologists well as with unit staff and visitors. They should be able
to utilize recreational and diversional facilities, e.g. T.V., radio, games,
reading material, and to socialize with other patients to avoid boredom
or excessive introspection. However, they should be able to have an
appropriate degree of seclusion or privacy. They should be aware of
the availability of nursing care and assistance and of their ability to call
upon the staff in times of need.

The transportation of certain patients to diagnostic/treatment facilities
or the need to transfer a patient from bed to a stretcher for
transportation may be harmful to certain patients and should be
minimized where possible for these patients. Examples include: a
stroke patient who should avoid the jostling of transfer and the bump
when entering an elevator, a patient who must abandon the protection
of physiological monitoring during transfer or, an orthopedic patient in
traction who must be “unstrung” for stretcher transfer.

Some patients on general nursing units may have infectious conditions
or be particularly susceptible to infection and require isolation from the
rest of the patients on these units.

Most patients currently accommodated on general nursing units are
male; however, a small but increasing percentage of females receive
care on these units.
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Length of patient stay in a V.A. hospital is currently averaging
approximately 18 days. Orthopedic and neurological patients may
remain in a general nursing unit six weeks or more.

2. Physicians

Specialists assume responsibility for diagnosis and treatment of some
of the patients on general nursing units. Their activities involve visiting
patients on rounds, conducting examinations, administering treatment,
prescribing medications, ordering special diagnostic studies or
treatment programs, referring to or making entries in the patient record,
and consultation with other specialists, residents, interns and nursing
staff. They may also conduct teaching rounds and individual or group
instruction of medical students on the unit.

In addition to their activities on these units the physicians may have
numerous responsibilities that involve them in other areas of the
hospital. For example, they provide consultative services in other
areas, work in outpatient clinics, and are involved in hospital staff
activities. The surgical specialists spend a great deal of their time in
surgery.

Physicians in certain specialties, neurology for example, must
supervise diagnostic procedures for both in and out patients. Where
such procedures require extensive equipment, contiguous in and out
patient facilities may be desirable.

3. Residents and Interns

Residents and interns assume responsibility for the diagnosis and
treatment of most patients. Their activities in this respect are similar to
those of specialist; however, they are involved with more patients on
the unit and spend a greater amount of time on the unit.

They should be able to consult with specialists, other residents and
interns, and the nursing staff as needed.

They accompany specialists on routine or teaching rounds, and may
supervise and instruct medical students in their activities on the unit.
The residents may also be involved in research or study activities while
on the unit.
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4. Nursing Staff

The nursing staff is charged with providing the broad range of nursing
care necessary to serve patients and stabilize and improve their
conditions.

Activities on the unit related to nursing are supervised by a head nurse.
The head nurse plans and evaluates patient services, schedules and
supervises nursing activities, records and reports on nursing care and
patient condition, and provides direct care for patients. She should
also be aware of the condition of all patients of the unit. She may,
therefore, accompany attending physicians, residents, and interns on
rounds or make rounds independently or with other members of the
nursing staff.

The nursing staff administers various aspects of treatment programs
as directed by attending physicians, residents and interns, e.g.
preparing and administering medications, applying dressings, giving
enemas, etc. and assisting with more complex diagnostic or
therapeutic procedures. They observe and measure physiological
indicators of the patient’s condition. They provide necessary
supportive care and assistance to patients and supervise or control
patient activities to insure conformance to therapeutic or diagnostic
requirements.

In conjunction with these activities the nursing staff will need to make
notes or entries on the patients’ charts; however, their involvement with
general clerical activities should be minimized.

The nursing staff may arrive on the unit in uniform. Purses, overcoats,
etc., must be kept secure while they are on duty. Locker facilities are
desirable on or close to the unit for the storage of such personal
articles or for changing uniforms in certain instances.

The unit staff will take work breaks while on duty. During these breaks
they should be able to rest and relax away from normal unit activities.
Lounge facilities on or adjacent to the unit will minimize circulation time
and permit emergency calls for staff assistance during work breaks.
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Toilets for the use of the nursing staff should be available on the unit.

Frequent nursing staff conference are necessary on the unit to transfer
information regarding patient condition and treatment schedules from
one nursing shift to another and for continuing education of nurses
during duty hours.

5. Medical Students

Medical students will do much of the routine patient diagnostic work,
e.g. patient histories, physical examinations, routine laboratory
determinations, and may assist physicians, residents, and interns with
more complex diagnostic or therapeutic procedures. They will
accompany physicians during teaching rounds and may also attend
routine rounds with residents and interns. They will participate in
group and individual discussions or instruction sessions and may be
involved in individual study on the unit.

6. Nursing Students

Nursing students participate in patient care activities as well as receive
instruction on the general nursing unit. They will carry out routine
nursing care activities, e.g. administering medication, measuring “vital
signs”, collecting samples, etc. and will observe and assist nurses,
physicians, residents, and interns with more complex procedures.
They may also accompany physicians and nurses on patient rounds.

Nursing students may receive classroom instruction and participate in
group discussions conducted by nursing instructors in conjunction with
their work on these units.

7. Ward Clerk

The ward clerk is responsible for most clerical work, e.g. processing
request and order forms, routine charting, preparing schedules, typing
memoranda and letters, processing telephone calls, processing
admission or disposition records, maintaining personnel records,
processing mail, etc. She will also act as the unit receptionist and may
run essential errands for physicians or nursing staff.
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8. Social Work
A social worker will be available for consultation with patients and their
families. This person should be aware of the functions of the unit and
will assume the position of a recognized member of the unit staff.
Generally, however, the social worker will not be needed full time on
any one unit.

9. Psychology
A psychologist may administer psychological tests to non-ambulant
patients on the unit to determine psychological factors inhibiting the
recovery process or a need for vocational rehabilitation.

Ambulant patients will normally go to central facilities for counseling
therapy or vocational assistance.

10.Clinical Laboratory

Laboratory personnel will come to each unit for collection of
specimens.

11.Radiology

X-ray technicians will come to each unit to make exposures with
portable equipment.

12.Maintenance
See 512.2.
13.Building Management
See 512.3.
14.Dietary

Dietary personnel will deliver meals to the patients and collect soiled
trays and utensils.



Detailed Needs and Requirements: General Nursing Unit

15.Volunteers

The voluntary service provides non-professional nursing and
administrative assistance. Volunteers will be involved on all general
nursing units.

16.Visitors

Visiting hours on general nursing units are established at each hospital
according to local requirements or policies.

Visitors should not disrupt normal operation of the unit. For this
reason, their activities should be subject to some degree of control by
administrative and nursing personnel. They should be received onto
the unit and directed or conducted to the patient’s bedside or to visiting
spaces. Their access to administrative, nursing and support areas
should be restricted. Circulation of visitors through the unit or
conversations with patients should not disturb other patients.

Visitors should have access to toilet facilities and drinking fountains
while on the unit.

522.1.5 Trends

1.

Unionization

There is a trend throughout the country toward unionization of nursing
personnel. As unions gain bargaining power their demands will be felt
throughout the health care field. This may have a significant effect on
the staffing patterns in VA hospitals.

Unions are demanding an increase in the staff/patient ratio. This may
bring about an increase in the number of nurses and nursing teams
required to cover the general nursing units in VA hospitals, for
example, a 40-bed unit now staffed with two teams may require three
or four teams in the future. Increased staffing ratios will, in turn, result
in a need to reorganize nursing unit facilities to achieve greater
efficiency.
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522.2

522.2.1

2. Patterns of Care

The ratio of patients that may appropriately be cared for on general
nursing units may decrease in the future while the percentage of
intensive care patients may increase due to increased ability to
preserve life and to conduct complex surgical procedures. The
percentage of self care or home care patients may increase as such
programs are expanded in the Veterans Administration.

3. Relation to the Community

The Veterans Administration may play an increasing role in community
health care. Therefore, there may be a demand to care for children
and increasing numbers of women on general nursing units in VA
hospitals.

4. Technology

The use of physiological monitoring equipment, computers and other
sophisticated equipment on nursing units will undoubtedly increase in
the future.

FUNCTIONAL REQUIREMENTS

Patient condition, length of stay, treatment procedures and supportive
activities vary appreciably on each of the general nursing unit types:
medical, surgical, neurological and orthopedic. In order to achieve
flexibility in “floating” patients from one unit to another as bed demand
varies and interchangeability of nursing staff with a minimum of
disorientation, it is desirable to standardize, to the extent possible, the
plan arrangement and space allocations for all unit types.

Functional Relationships

Two general philosophies currently prevail: 1) general nursing units
should be separated from intensive care areas in order that I.C.U. ‘s and
specialized diagnostic and treatment units may be closely clustered to
maximize use of special equipment and technical staff, and 2) general
nursing units grouped with intensive care units of the same specialty to
allow continuity of patient care. Both options are considered to have
merit.
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