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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
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Introduction

This Technical Report provides guidance for the planning of library buildings by identifying requirements of
space and technical equipment. It supports decision making for librarians, architects and financing institutions.

Th

s Technical Report considers planning, both for new buildings and for the reconstruction of exis

ting library

bu

In prder to plan new or reconstructed buildings, libraries need reliable data that can help‘them t

thg
as
da

Th
an

Th
SYS
SUS

An
for

completeness of the plans.

Se|

Idings or the conversion of other buildings for library use.

ir space requirements and to define the respective technical building equipment for housing the
well as for offering adequate user areas and background areas for the internal library operat
a are not yet available in International Standards.

s Technical Report includes data and specifications for all types of librariés, but especially for
 public libraries. Its main topics are space requirements for:

user areas (user places, reference and information services, lending services, user training,
and communication areas, meeting and exhibition areas);

collection storage areas (including non-book materials);

library operations (media processing, bindery, computing and management).
s Technical Report also covers technical aspects, like security and safety systems, floor loading
tems, acoustic conditions, lighting systems. and wiring and the issues of barrier-free constr
stainability.
nex A gives an overview of issues to cohsider when planning to reconstruct or reorganize existin

library purposes. Annex B providesi &' list of functional areas and rooms to be used when ch

veral clauses of this Technical\Report are partly based on References [13] and [18].

b calculate
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ons. Such
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Information and documentation — Qualitative conditions and
basic statistics for library buildings — Space, function and
design

1 |[Scope

Thig Technical Report specifies data for the planning of library buildings. It also prevides guidang¢e on the
selection of technical building equipment for the different functional areas of libraries.

Thig Technical Report is applicable to all types of libraries in all countries, but especially to academic and
public libraries.

It dges not include details on national, regional or local regulations that can affect the planning |of library
buildlings.

2 |Terms and definitions
For the purposes of this document, the following terms and definitions apply.

21
acaflemic library
library whose primary function is to cover the information needs of learning and research

Notg 1 to entry: This includes libraries 0f institutions of higher education and general research libraries.

2.2
accession order
arrapgement of books or_other documents on shelves in the chronological and numerical ordef of their
addition to a specific category or class, as opposed to an arrangement based entirely on a classification
system

Notd 1 to entry: Antonym: classified shelving.
2.3
areq for events

floof space for events and exhibitions with special technical requirements as to acoustics, lighting, darkening,
climpte’and catering

24

art lending library

department of a public library with collections of art books, works of art (e.g. pictures, sculptures) and
reproductions, commissioned to lend those books and objects for a specified time period to users

© ISO 2012 — Al rights reserved 1
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2.5
audiovis

ual media

documents in which sound and/or pictures are prominent, and which require the use of special equipment to
be viewed and/or heard

Note 1 to entry: This includes audio documents, pictures and films on different physical carriers.

Note 2 to entry: Adapted from ISO 2789:2006.

2.6
automate
ASRS
high-den
and Retri

Note 1 to ¢
returning @

2.7
axis cen
distance

Note 1 to ¢
distance is
faced) shg

2.8
barrier-f
univers
accessibi
the heigh

29
bindery

ad storage

ity storage facility with retrieving function of library materials, generally called Automated. Sto
bval System (ASRS)

eNntry: Advantages of this kind of storage are the efficient use of space and the speed) of retrieving
f materials.

re distance
between centres of repeated or similar objects

entry: Such objects can be constructional elements or furniture in aJrow. For shelves, the axis c
the distance from centre post to centre post of two parallel single-sided.(single-faced) or double-sided (do
Ives.

ee access
access

ity of the library to users with physical requirements other than those of the average user, e.g. 3

t of shelves, tables and equipment or as to working places for visually impaired persons

book binding studio

in-house
such as

2.10

book drg
slot, chut
especiall

Note 1 to ¢
desk or an

Note 2 to 4

211

workshop in a library that performs”binding and repair of physical media, especially the daily
bpairs, binding in urgent cases, production of brochures for the institution’s own publications, etc.

p
e, bin or box with_a collection container to which materials borrowed from a library can be retur
during hours when the library is closed

ENntry: Book.drops can be free-standing (usually outside the walls of the library) or built into the circul
exterior wall.
Nty Book drops are often linked to the library system and/or a transport system.

rage

and

pntre
Ible-

s to

vork

hed,

htion

book transport system
conveyor transporting media from closed stacks to the check-out or user area and back again after check-in

212

carrel

work space for information users in the reader area which is shielded against its surroundings but not
completely closed

Note 1 to entry: In a carrel, working papers can be kept for continuous research.

Note 2 to entry: Adapted from ISO 5127:2001.
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213

cartographic document

map

conventional representation, on a reduced scale, of concrete or abstract phenomena which can be localized in
space and time

Note 1 to entry: This includes documents such as two- and three-dimensional maps, globes, plans, topographic
models, tactile maps and aerial representations, but excludes atlases and any other cartographic documents in codex,
micro, audiovisual and electronic form.

Note 2 to entry: Adapted from ISO 2789:2006.

21

catglogue
orddred list or bibliographic retrieval system allowing access to data and addresses of documents [in one or
several collections

Notg 1 to entry: Catalogues are for the most part offered in the form of online catalogues“accessible via ferminal or
workKstation. Older forms are catalogues in book form on shelves and card catalogues sorted in drawers of|catalogue
cabifets.

Notd 2 to entry: Adapted from ISO 5127:2001.

21§
children’s library
public library area offering special collections and services for ghildren up to 13 years

2.16
circulation space
spage needed for access to the rooms, in-house traffic,and evacuation of the building in case of need

Notg to entry 1: This includes, for example, floor“space of corridors, stairway space, lift shafts and traffic area for
vehigles.
Notd to entry 2: Movement areas in rooms\that belong to the usable area are excluded.

[DIN 277-1:2005-02]

2.17
citizens’ service
service point of the localyadministration offering easy access for citizens to administrative services (e.g.
rengwing passports of-driving licences, paying dog licence fees)

Notg 1 to entry: The service point can be located in a library.

218
clagsified(shelving
storage-of media in the order of a subject classification

Note 1 to entry: Classified shelving is usually applied in open-access stacks.
Note 2 to entry: Antonym: accession order (2.2).
219

closed stacks
stacks that are not accessible to users

Note 1 to entry: Antonym: open stacks (2.58).

© ISO 2012 — Al rights reserved 3
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2.20

compact shelving

shelves or cupboards which are movable on rails with manual or electric steerage and which can be moved
close to each other, thus maximizing the storage capacity of a given space

2.21

conservation
intervention techniques applied to prevent, arrest or delay deterioration

[ISO 5127:2001, definition 6.1.03]

2.22
cross-aigle
corridor gr passageway that intersects at a 90-degree angle the shelving ranges and stack aisles'in.the gtack
area of allibrary, allowing staff and users to move from one range to another without walking te the end of the
range

2.23
delivery pntrance
entrance [for the receipt or dispatch of library materials or other goods or for the pick-up of waste materials

2.24
desk sh3ring
policy forfminimizing the floor space required for office rooms by which4wo or more persons share a desk|and
equipment, especially useful when allocating background space for staff mainly working in contact with usérs

225
double-faced shelf
double-sided shelf
shelving unit with shelf boards on both long sides

2.26
ductwor
system of ducts for ventilation or the conveyance' of liquids, gases, electricity, etc.

ral

2.27
electronic collection
all resources in electronic form in the library collection

Note 1 to gntry: The electronic-collection includes databases, electronic serials and digital documents such as eBgoks,
electronic patents and networked-audiovisual documents.

Note 2 to gntry: Adapted from ISO 2789:2006.

2.28
exhibition
time-limited-display of objects, organized or co-organized by the library

Note 1 to entry: Exhibitions can take place inside or outside the library premises.

2.29

file

dossier

organized unit of documents grouped together either for current use by the creator or in the process of
archival arrangement, because they relate to the same subject, activity or transaction

Note 1 to entry: Adapted from ISO 5127:2001.

4 © 1SO 2012 — All rights reserved
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2.30

frontal display

face-out

method of displaying media face forward, especially in public libraries, which requires considerably more shelf
area

Note 1 to entry: Antonym: spine-out (2.87).

2.31
functional space
part of the gross floor area that houses the central operational equipment of a building

Notg 1 to entry: This includes, for instance, sewage disposal, heating, conveyor technique.

23
gross floor area
sum of all floor areas of all levels of a building

Notg 1 to entry: This includes the usable area, circulation space, functional space’and space occupigd by the
congtructional elements of the building (pillars, walls, etc.).

23
group study place
workplace for joint studying by several users

Notd 1 to entry: These places are usually constructed in a way that their'use does not materially affect the other users.

2.34
insige width
distgance between the inside margins of an object, without taking account of the marginal parts themsglves

23

intefactive spaces
spages in buildings where ICT (Information and Communication Technology) is integrated in the furnfture (e.g.
tabl¢s) and in the walls

2.36
inteflibrary lending
loan| of a document in its physical'form or delivery of a document, or part of it, in copied form, from one library
to apother which is not under'the same administration

Notg 1 to entry: Adapted from ISO 2789:2006.

2.37
IT-workplace
workplace equipped with information technology (personal computer, terminal or multimedia equipmgnt, etc.)

2.38
kinderbox
special furniture Tor presenting large books (picture books, comics) or other media In frontal display

2.39

learning centre

information commons

library service area specially dedicated to learning purposes

Note 1 to entry: Usually, a learning centre integrates library and computer application services, in most cases with a
wireless network, equipment for multimedia use and support services for users by librarians and/or IT specialists.

Note 2 to entry: A learning centre can be a separate facility, inside or outside the library, or an integral part of the
library.

© ISO 2012 — Al rights reserved 5
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2.40

lending area
library service area for supplying and returning books and other media for loan

2.41
lending |

ibrary

circulating library
library that offers collections for loan outside the library

Bl or

ng a

and

bther

242

library

organizat‘on, or part of an organization, the main aim of which is to facilitate the use of such informelation
resources$, services and facilities as are required to meet the informational, research, educational, cultur
recreational needs of its users

Note 1 to éntry: The supply of the required information resources can be accomplished by building and maintain
collection aind/or by organizing access to information resources.

Note 2 to gntry: These are the basic requirements for a library and do not exclude any ‘additional resources|
services irjcidental to its main purpose.

Note 3 to gntry: Adapted from ISO 2789:2006.

2.43

linear metre

measure [of shelf space for the net space on a shelf, without supporting construction

2.44

live load

variable gr movable load of a building unit

Note 1 to gntry: This includes persons, equipment (e.g-'shelving or compact shelving, inclusive of books and
media), light partition panels without load, machines and.snow.

2.45

loading bay

area at the side of a building where goods are loaded on and off delivery vehicles

2.46

loading famp

inclined glane between two levels for the passage of delivery vehicles

2.47

loan desk

circulation desk

service point atewhich media are checked in and out of a library, usually a long counter located near

entrance |or exitwith one or more working places for staff

2.48

the

lounge

meeting and waiting space for users, offering relaxed seating

Note 1 to entry: See also staff lounge (2.91).

2.49

main aisle

stack aisl

e that serves as access to a larger unit or shelving section, in a room

Note 1 to entry: A stack aisle does not necessarily meet the requirements for a traffic route.

© 1SO 2012 — All rights reserved
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2.50

media centre

library service area providing audiovisual and multimedia documents, equipment and services, staffed to
assist users in using these collections

2.51
microform
photographic document requiring magnification when used

Note 1 to entry: Microforms are to be used with adequate reading devices. Special reader printers allow re-magnifying
of mjnimized texts and printing on paper

Notg 2 to entry: Adapted from ISO 5127:2001.

2.52
moyement area
free|area between storage areas or walls

Notg 1 to entry: This includes the space which is necessary for usage or operation infrant of equipment and functional
areap. Additionally, it includes space for doors that open into the room. Mandatory safety,clearance is not includ¢d.

2.53
multimedia document
docliment combining different information media, text, graphics, phetos, video, audio for interactije use, in
digital format

Notg 1 to entry: Multimedia documents can be available on physical carriers such as CDs (compact disks) or DVDs
(digifal versatile disks) or as networked publications.

Notg 2 to entry: Adapted from ISO 2789:2006.

2,5
multimedia workplace
worlstation with special hardware and softwaré for using multimedia documents

Notg 1 to entry: The characteristics of 'such workplaces are high capacity computers and large screens, as|a result of
the gontents, presentation and combination of electronic media (e.g. moving pictures simultaneously with text gnd audio).
Where appropriate, these places cantalso be equipped with headphones.

i-touch technology
typg of interface allowing interactive data processing by touch or motion, equipped either with|a touch-

Notg 1 to entry: Multi-touch interfaces can be small, as used in smartphones, or large, as used in multi-touch

musiclibrary
department of a public library with collections of materials on music and musicians, including sheet music,
recorded music (CDs, audiocassettes, records, etc.), discographies and music reference material, offering
lending services and user places for listening to music

2.57

non-book material

library materials that have physical form but are not bound in codex form like a book, e.g. autographs, maps,
plans, microforms, audiovisual documents, games or pictures

Note 1 to entry: Electronic media are excluded.

Note 2 to entry: Some of these media need special furniture for presentation or special equipment for using them, e.g.
tables for consulting maps, a reader printer, etc.

© ISO 2012 — Al rights reserved 7
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open stacks
stacks that are accessible to users

Note 1 to entry: Antonym: closed stacks (2.19).

2.59
pay mac

hine

machine for the paying of fees and fines that should, if possible, be linked with the automated library system

2.60

periodiclll stand

piece of dlisplay furniture, often with sloping shelves, used in libraries to display current issues of period
face out

Note 1 to gntry: This is not as compact as conventional shelving but it is more accessible to users fon browsing.
Note 2 to gntry: The shelves or cupboards usually have separate compartments for each peripdical; the cases c3
hinged to @llow a limited number of back issues to be stored on a flat shelf behind it.

2.61

plan cabjnet

plan casg

cabinet fgr flat storage, where the items are stored horizontally

Note 1 to gntry: Plan cabinets are usually metallic.

2.62

population to be served

number df individuals for whom the library is set up to provide its services and materials

Note 1 to gntry: For public libraries, this will normally be the population of the legal service area (authority); for libr
of an institution of higher education, this will normally be the total of academic and professional staff plus students.
Note 2 to gntry: Adapted from I1ISO 11620:2008.

2.63

presentation area

user ared that serves for presenting_media in a user-friendly way, e.g. by frontal display

Note 1 to gntry: This type of\media presentation requires more floor space than conventional methods.

2.64

preservation

all measures taken, including financial and strategic decisions, to maintain the integrity and extend the li

documents or collections

[ISO 512f:2001, definition 6.1.01]

2.65

cals

n be

Bries

e of

printed music document
document, the essential content of which is a representation of music, normally by means of notes

Note 1 to entry: Printed music documents can be in sheet or codex form.

[1ISO 2789:2006, definition 3.2.35]
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2.66
public library
library that offers collections and services for the general public

Note 1 to entry: Public libraries serve the information needs of the whole population of a local or regional community,
with emphasis on both formal and individual education, literacy, life-long learning, creative development, cultural and
recreational activities.

2,67
reading room
room for using books and other media in the library, which can also contain open stacks

2.6

record

phonograph record
thin] flat disk, usually made of vinyl, impressed on one or both sides with a continuous spiral groove in which
audible sound is recorded

Notg 1 to entry: As the disk revolves on a playback machine, called a record playerj\the groove causes § stylus to
vibrgte, producing electrical impulses in a cartridge that can be amplified as sound. The‘moest common playing speed is 33
1/3 rpm (long-playing).

2.69
reference and information area
library space for reference and information services, generally including a reference desk, a reference library
and|workstations

27

restoration
actipns taken to return a document which has suffered deterioration or damage as closely as practicable to its
original state

Notg 1 to entry: In archival restoration, no attempt is made to recreate missing text, etc., and all restoratipn work is
kept|clearly evident.

[1SQ 5127:2001, definition 6.1.04]

2.71
RFID
radio-frequency identification
electrical transponder whieh stores information that can then be used to identify an item to which the
trangponder is attachedysimilar to the way in which a bar code on a label stores information that cang be used
to identify the item to"which the label is attached

Notg 1 to entry: In libraries, RFID techniques are used for the identification of media and library cards, especially for
chedking loans:Using RFID for self-service checking requires exit gates with adequate equipment.

Notd 2 te.entry: Adapted from ISO 18185-4:2007.

272
security case

frame in which videos, CDs and cassettes are presented in their original cover in free-access areas, but are
protected by the frame, preventing usage

Note 1 to entry: The frame can only be opened by means of mechanic or electronic equipment at the circulation desk.

2.73
security system for media
system that, by electromagnetic or RFID-controlled protection, secures media against theft

Note 1 to entry: The media are each equipped with an adequate RFID chip or magnetic strip. An electronic alarm
system is installed at the exit of a library to detect the unauthorized removal of media.
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2.74

self-service terminal

self-service machine for users that automatically registers the check-out or check-in of media in the automated
system via scanner or RFID technique

2,75
sheet music
printed music issued without covers, whether actually printed on single sheets (pages) or not

[ISO 5127:2001, definition 2.4.18]

2.76

shelf
set of thip, flat pieces of rigid material placed horizontally at right angles into a frame or wall, to' hold bpoks
and similar items

2.77
shelf board
single bofrd in a shelf

2.78
shelf capacity
average humber of media that will fit on a shelf board, depending on the width of the shelf from upright to
upright, the average depth (thickness) per item, and the portion of eachéhelf left empty to facilitate re-shelying

2.79

shelf depth

depth of & single shelf (board), but also depth of shelving in asaek or range of shelving

Note 1 to gntry: Shelf depth can vary depending on the formats of the media to be stored.

2.80

shelf height

vertical d|stance between two shelves

Note 1 to gntry: Adjustable shelving allows the distance to be altered to accommodate items of varying height.
Note 2 to gntry: Average shelf heightlis’one of the factors determining stack capacity.

2.81

shelving|range
component of a library stack, consisting of a row of two or more sections of single- or double-faced fixgd or
adjustable shelving, with-common uprights or shelf supports between sections

Note 1 to gntry: The row can be free-standing or assembled against a wall.

2.82
shelvinglsection
block of several shelving ranges with stack aisles between the ranges

2.83

sign system

signage

signposting for the users’ orientation in the building, showing the way to the individual service areas of the
library

2.84

single-faced shelf

single-sided shelf

shelving unit with shelf boards only on one long side and therefore accessible only from one aisle face
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2.85

sorting system

machine for automatic sorting of returned media, whose number of sorting categories depends on the capacity
of the sorting system

2.86
special library
independent library covering one discipline or particular field of knowledge or a special regional interest

Note 1 to entry: The term speC|aI I|brary |ncludes libraries prlmarlly servmg a speC|f|c category of users, or primarily
i K bjectives.

Notg 2 to entry: Adapted from ISO 2789:2006.

2.87
spine-out
books displayed on a shelf with their spines facing the front, usually one alongside the'other with a bookend at
the ¢nd of the row to keep them upright

Notg 1 to entry: The shelving method is used in the stacks of most libraries because it allows the spine titje and call
numper on each volume to be seen at a glance.

Notd 2 to entry: Antonym: frontal display (2.30).

2.88
stagk aisle
patH between two shelf ranges for the retrieving and shelving-of library materials, trafficable for book frolleys

2.89
stagk capacity
amdunt of material that can be contained in the stack area of a library, expressed as the total linear metres or
metfes squared of available shelving, or the maximum number of volumes or other physical units thpt can be
accommodated, sometimes calculated by means of a formula

2.90
stagks
aregs in a library that serve for stering books and other media

2.91
staff lounge
room or area in a librarydsually equipped with comfortable furniture and a kitchenette, where staff members
can [go when they are hot on duty to eat, relax on a break, or meet informally

2.92
storjage library
library whese primary function is to store less-used material from other administrative units

Notg 110 entry: Storage libraries that are part of, or administrated by, another library (e.g. national or regiopal library)
are excluded.

Note 2 to entry: Libraries whose stock remains the possession of the storing libraries are excluded. The collections
and their use are counted with the proprietary libraries.

Note 3 to entry: Adapted from ISO 2789:2006.
293

storage space
space requirement of facilities in the floor plan
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2.94
study booth
lockable room, usually with one user workplace and shelves

2.95
sustainability

state in which components of the ecosystem and their functions are maintained for the present and future

generations

Note 1 to entry: Sustainability is the goal of sustainable development and can result from the application of the

concept of

Note 2 to gntry: In building construction, it relates to how the attributes of the activities, products or services\us
the constrliction work, or the use of the construction works, contribute to the maintenance of ecosystem compoenents
functions fpr future generations.

Note 3 to gntry: While the challenge of sustainability is global, the strategies for sustainability in building constru
are local gnd differ in context and content from region to region.

Note 4 to gntry: “Components of the ecosystem” includes plants and animals, as well ag*humans and their phy
environmgnt. For humans, this includes a balancing of key elements of human needs: the eConomic, environmental, §
and cultural conditions for societies’ existence.

[ISO 15392:2008, definition 3.20]

2,96
training room
classro
room with workstations or laptops and presentation technology;>where a group supported by a moderator
work pragtically (hands-on use) on a specified topic

297
undergraduate library

libraries fhat are established, supported and maintained by institutions of higher education to serve]
informatipn and research needs of undergraduate students and the instructional requirements of
undergraguate curriculum

Note 1 to gntry: Undergraduate libraries.are either operated as branch libraries or as independent administrative u

2.98
usable afea
part of the gross floor area which serves the main purpose of the building

pd in
and

ction

sical
ocial

can

the
the

hits.

Note 1 to gntry: This includes space for user services (including areas for recreation and communication), materials

storage, litbrary management and technical services, events, exhibitions and meetings, equipment areas, aisles, toilet§ and
janitorial afeas, andall\other space used for library resources and services.

Note 2 to gntry: This excludes circulation areas (corridors, stairway space, lift shafts and traffic area for vehicles).
Note 3 to éntry: his ex des the functiona (e.g.
sewage disposal, heating, conveyor technique).

2.99

user place

place provided for users for reading or studying, whether with or without seating or equipment

Note 1 to entry: This includes places in carrels, in seminar and study rooms and the audiovisual and children's
departments of the library, also places for relaxed seating of various types.

Note 2 to entry: This excludes seats in halls, lecture and auditory theatres intended for audiences of special events. It

also excludes floor space and cushions on which users can sit.

Note 3 to entry: Adapted from ISO 2789:2006
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2.100
user service area
part of the library that is accessible to users

Note 1 to entry: This includes space for reading, studying, information delivery, and any other services delivered to
users, as well as open-access storage areas as integrated parts of user service areas, media centres, workplaces for staff
in these areas, and exhibition areas.

2.101
visually impaired
person whose sight makes using library materials in conventional formats difficult, if not impossible

2.102

workplace for blind and visually impaired persons
workplace with special equipment that allows persons with reading difficulties to understand print materials,
e.g.|via a computer where Braille function or a screen reader with loudspeaker/earphone-are available

2103

youhg adults’ library
public library area offering special collections and services for young persons,(aged between apprpximately
14 tp 18 years)

2.104
zongs
bregkdown of the user area into spaces for specific user activities”or user interests, especially in ¢pen-plan
libraries

Notd 1 to entry: Examples of zones are the entrance and |ounge area, children’s areas, fiction and non-figtion areas
with [face-to-face guidance, reading and working areas, etc. The “zoning” concept is also used to indicate acceptable noise
levels, e.g. quiet or group study area.

3 |Planning library buildings
3.1 First steps in planning

3.1.1 Reasons for new planning
Whather a community of_institution determines to establish and build a library will depend on political
developments. The definition of the library’s mission and the assignment of specified tasks will inflyjence the
size|and structure ofthe new building.

A planning process for replacing an old library building usually originates from the following causes:

a) |a growing number of users;

b) [a‘growing physical collection;

Cc) new service areas of the library;

d) organisational changes in the library;

e) a conceptual change of the library’s mission and goals;

f)  structural damage or contamination in the old building.

Traditionally, the usual reason for building a new library was the need for more space as collections expanded.

Today, with a growing percentage of library acquisitions being available electronically, that reason will only be
valid in libraries whose mission includes preserving their physical collections. In many countries, new library
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building projects are trying to respond to the needs of the changing media context and new ways of user
behaviour. Structural changes in the community or on the campus can also give reasons for planning a new
location for the library.

3.1.2 Definition of purposes

Whether a community or institution determines to establish and build a library will depend on political
developments. The definition of the library's mission and the assignment of specified tasks will influence the
size and structure of the new building.

The roadtoptanminga-successfutmew tibrary buitdinginclodes asetof intermat preparatory stepsbefore gping
into the actual architectural specification:

a) re-eValuation of existing service areas through user surveys and evaluation projects;
b) evaldation of user activities in the library and the spread of such activities over the day/week/year;

c) definjtion of the services the library will offer in the new building (e.g. training sessions, events, autompated
services);

d) definjition of future opening hours;

e) definition of the population the library is going to serve, of the different user groups and their expefcted
changes;

f) analyses of future collection types and collection development, including analyses of weeding
possjbilities;

g) development of new strategies for information delivery:to the user, particularly electronic delivery, whether
carrigd out in-house or remotely, taking into accountcchanges in usage patterns, changing technology|and
gengral information seeking behaviour.

The following preparatory steps provide important information tools for architects and designers as well as
library professionals:

1) B framework for an efficient and-future-oriented library service, based on the detailed analysis of the
context within which the library will have to operate in the near future and on a long-term basis;

2) f strategy — devised far updating the physical library as well as for implementing the new services.

These tasks should be carried out before starting the planning process for the building, so that there will pe a
comprehgnsive basis for investigating the space needs.

3.1.3 Definition-of requirements

Based op the re-defined strategy of the library, the space requirements for the different areas can be
calculated_Ehis_Technical Rppnrf describes the calculation of space far the fnllnwing areas:

a) user areas;

b) collections;

c) staff;

d) library management and technical services.

Legal regulations or standards for special areas (e.g. for staff offices, meeting rooms or sickrooms), for safety
issues (e.g. exits, fire doors), or for disabled persons have to be considered additionally. For planning facilities

like toilets, cloakrooms or locker areas, loan and information desks, it is important to base the calculations on
the number of visitors at peak times.
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The time period for which space requirements should be calculated has been a vital question in times of print
collections. A general rule was that stacks should be planned for housing at least 10 years of average
additions to the collection. This has become less calculable but also less important in times of electronic
collections. But as far as possible, foreseeable developments of the next ten years, e.g. of the population to
be served and the services to be delivered should be incorporated into the space calculation.

3.1.4 Defining the location of areas in the building

The preparatory steps include assessing the processes and activities necessary for the library’s services and
defining their coherence. A detailed planning paper with diagrams will help the planning team and the architect
to upderstandthe-workftows:

Traditionally, the floor plan follows the processing paths, as far as a transport of physical mediais inyolved. In
the case of electronic media or electronic delivery procedures, the location becomes more lindepgndent of
workflows. It will be more important to follow the ways of users, e.g. to have short ways frar’the entfance hall
to information desks and open stacks, or from open stacks to the loan desk or self-service-terminal.

If pgssible, there should be separate entrances for staff and suppliers. The entrance-for suppliers shpuld have
spage for parking vehicles nearby.

3.1.p Choosing the site
Thellibrarians will in most cases be dependent on the funding autharities for the choice of a site, buf they can
influence the choice by showing the impact of a site on the effectiveness of the library. The site of a liprary can
be gven more important than the building itself, as the building_can be remodelled, while disadvantpges of a
site will be permanent.

Chopsing a site for a library should include the following.considerations:

a) |the accessibility of the library to its population;&’g. by being located in walking distance, or by gdod
transport connections;

Thig will usually mean that the library should be situated near public transport. Especially in urban centres,
proVision of parking space for private transport will be expensive.

b) |the proximity to institutions_with which the library cooperates, e.g. civic facilities in a community or the
centre for information technology in a university;

c) [the visibility of the library in a community, on a campus;
d) |the function of the-ibrary as local landmark or icon;
e) [the central lecation, either in the community or quarter, or in a campus;

f) [the aceustic characteristics of the surroundings (traffic, schools, industries, etc.);

g) lthe’adequacy of the site for the building as ta sail, dimensions and the possibility of a later expadsion of
the building (poor quality soil or high groundwater levels can require special techniques for foundations
that raise the cost of the building);

h) regulations of building law in the prospected area, e.g. restricted height or dimension, prescribed
distances, style of roofs, consideration of historic monuments nearby;

i) environmental issues like angle of incidence of the sun's radiation, shadowing by larger buildings, a
possible contamination of the site, problems of air pollution, especially in town centres, and fresh air
supply;

j)  risk analysis of natural and man-made threats in the surroundings of the site.
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Risk factors in the natural surroundings include the potential occurrence of earthquakes, seismic activities,
hurricanes, storms or floods. The possibility of high water levels should be considered when planning to place
stacks or other areas below ground level.

Man-made risks include danger from riot and civil commotion, terrorism, fires, or explosions, most of which

cannot be foreseen when planning the building. But attention should be given to a possible contamination of
the site and to problems of air pollution, especially in town centres.

3.2 Factors affecting library space requirements

3.2.1 Gegneral

Space refjuirements of an individual library are in the first place dependant on its mission, that is tosay or the
tasks thq library is set up to perform and the population it is meant to serve. The specific)mission |and
population to be served will require different services and products, and this will determine the amount of
space that is required. A library that is open to the public, with heavy user traffic during opening hours| will
have diff¢rent space requirements than a special library serving a defined limited population.

The spage requirements will also be influenced by the library’s vision, its concept, of service delivery,|e.g.
providing|an inspiring atmosphere for learning and research as well as for recreation’and communication.

In the re¢ent decades, electronic media and electronic services have been.added to the traditional library’s
physical ¢ollections and services, so that all types of libraries today have<to consider space requirements for
both typgs of media and for integrated services. While print and othef) physical media require storage space,
the use ¢f electronic media and services involves an adequate atount of technical equipment and, where
appropridte, designated areas for visual display and disseminationin the physical library.
The main factors that influence space requirements in libraries are:

a) typeland size of collections, e.g. serials, audiovisual‘media, rare materials, electronic collection;

b) type|of shelving: open or closed stacks, accession order or classified shelving, presentation of mledia
according to specified user interests;

c) usade policy (loans, in-house use);

d) type|of services offered: user places, lending and delivery services, reference and information services,
user|training, learning centre, events, interactive services, citizens’ services;

e) types and coverage of self<service options;
f)  typelof logistical facilities, e.g. transport systems or self-service terminals;

g) user|activities)in the library: individual or group work, learning and research, browsing, reading|and
borrgwing‘media, information and communication, meeting, listening, and “playing”;

h) spe al-services for user groups, e.g children’s Iihrar\/, \Alnrl{plnr‘ne for \/iellally impairnd persons

3.2.2 Types of libraries
Libraries can be roughly subdivided according to their mission and tasks into the following types.

a) Academic libraries: libraries whose primary function is to cover the information needs of learning and
research (libraries of institutions of higher education, general research libraries).

b) Public libraries: general libraries that serve the information needs of the whole population of a local or

regional community, with emphasis on both formal and individual education, literacy, life-long learning,
personal creative development, cultural and recreational activities.
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c) School libraries: libraries attached to all types of schools below the third (tertiary) level of education
whose primary function is to serve the pupils and teachers.

d) Special libraries: libraries covering one discipline or particular field of knowledge or a special regional
interest, or primarily serving a specific category of users. Special libraries can also be sponsored by an
organisation to serve its own work-related objectives. Examples are industrial and commercial libraries,
media libraries, government libraries, health service libraries, or libraries of professional and learned
institutions and associations.

e) National libraries: libraries which are responsible for acquiring and conserving copies of all relevant

documents in the countrnsinwhich the librarvis located usuallv via leaal depnaosit
J J 7 J ~ Lud

3.2.3 Functional areas
The|net usable area of a library can be allocated to the following main functions (see ISQ 2789:2006)
a) |user services: includes space for reading, studying, lending and delivery"\(including self-service),
reference and information, user training, and any other services delivered te‘users, open-access storage

areas as integrated parts of user service areas, lavatories, and areas for recreation and communication;

b) [library operations: includes media processing, bindery and reprography, computing and manggement,
projects;

c) |materials storage: includes all areas devoted principally toystoring materials, whether open access or
closed;

d) |events, exhibitions, etc.: includes areas/rooms for meetings and events, auditoria, and formal gxhibition
space.

Thig differentiation of areas can be used both for.academic and for public libraries, but the emphasdis laid on
each area is generally different.

In afademic libraries, user places, especially for long time working, will in most cases be crucial. [Sufficient
spage for storing the media is still an important issue, as research collections can keep their relevgnce for a
congiderable time, and rare or speciat’collections will have to be stored even longer. Closed stacks with
compact shelving can be an efficient way of storing such collections. Closed stacks can be rjecessary
because of preservation reasons.

In public libraries, collections are commonly weeded regularly to prevent constant growth. Publi¢ libraries
predent their collections nearly exclusively in open access, arranged as to topics or user groups. Ip order to
promote the collections, media are often singled out and presented in an eye-catching way, e.g. |n special
furnfture or frontal-display. This kind of presentation will need more space than normal shelving.

Areas for communication, recreation and events, though gaining in importance in all types of librarigs, will be
morg relevant for public than for academic libraries.

The|cancept of “zones” is especially used in open-plan public libraries. Zones reflect user activities|and user
interests, e.g. entrance and lounge area, children’s areas, fiction and non-fiction areas with face-to-face
guidance, reading and working areas etc. The ‘zoning’ concept is also used to indicate acceptable noise levels,
e.g. zones for group work and communication and silent zones for individual reading and studying.

3.2.4 Open or closed stacks

An important issue affecting space requirements is the presentation of the physical collections. Collections
can be shelved in open stacks, giving free access to users, or in closed stacks whence they should be fetched
by library staff. Public libraries and most special libraries usually offer their collections in open access,
Academic libraries in recent decades have been so constructed as to provide open access for the greater part
of the collection. Older libraries have taken up this idea, if the building allowed opening the stacks. In libraries
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with the task of preserving special or rare materials like national or regional libraries and certain academic and
special libraries it will always be necessary to store certain parts of the collection in closed stacks.

Shelving in closed stacks is space saving, as the media can be arranged on the shelves in accession order
and according to their formats, and the aisles need not provide for heavy traffic. In open access areas, media
are shelved in classification order in order to support browsing, and space for additions should be reserved at
each classification number. Generally, the media are not sorted as to format, and therefore there should be a
larger distance between shelf boards. The aisles should be wide enough to allow for several users browsing
simultaneously, and seats should be provided for short periods of reading.

3.2.5 Usperactivities

The pattern of library use in the physical library is changing. Though still more electronic resources| are
available|at all times via a library access from home, job or elsewhere, the physical library premises haye a
continuing attraction. Surveys illustrate that a growing number of users visit the library for purpases other fhan

borrowing media or otherwise using the collections. The users come for face-to-face prefessional librgrian
guidanceI to learn and study, to seek information or inspiration, to search on the Internet’and more and more
to use the¢ library as a meeting place, either for relaxation or group working.

There is b general trend of users bringing their own books and other materials ahd their own mobile deyices
into the liprary. This entails that libraries are opened as long as possible, even‘without any staff present. Helf-
service devices help to maintain important services, and access to the library-is made possible by library cards
serving 3s keys. Opening a library without library staff requires special consideration of monitoring [and
security groblems.

Traditionally the calculation of space for library buildings has beenprimarily based on requirements fof the
collections and the technical services. Such space is still necessary, but space for user activities in the lirary
has gaingd in importance and should be included in the caleulation. This does not only concern the floor
space fof lending and delivery services, reference and user training, or the traditional reading-rooms |with
individual places for users. New working practices in learning and research call for user places with a variety
of equipment, ranging from simple seats for short perieds of reading to specified multimedia places. Wirdless
access i increasingly offered in libraries, thus allowing users with own laptop or notebook to access digital
materials|and online resources from most areas'in-the library. The role of wireless access is however declihing
because many users have their own mobile web-with flat rate fees.

Group work has become crucial for learning, especially in institutions of higher education, therefore gfoup
working greas with appropriate furnitdre-and noise control should be considered. The number and type of pser
places w|ll of course depend on the)library’s profile and population to be served and will also be affectefd by
the library’s lending policy. If thelibrary does not offer its collections for loan outside the library premises| but
allows onlly in-house use, e.g&in special libraries, more user places can be needed.

The librafy is an important meeting and communication centre, in many cases the main such centre, both in
communifies and in universities. Therefore, recreation and communication areas and space for events ir] the
library haje to be included in the space calculations.

Public anld academic libraries have one trend in common: They tend to function increasingly as the megting
place anfdCsocial hub of the local community; e.g. a municipality or a campus. This tendency is qgften
emphasised by spectacutarand tandmark styte architecture.

3.2.6 Learning and teaching areas

Libraries have always provided space for working inside the library, but this was mainly meant to
accommodate individual users using media from the collections.

Today, use of the library has changed. There is a general trend toward studying and working in the library
without using the physical library collections, but with need of Internet access. There is also a growing
tendency for group work. Both developments make changes in equipment and seating necessary. Group
working areas, wireless access in the whole user area, and informal spaces that allow for social interaction
are now important issues.
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Learning can occur in different areas of the library. But many libraries provide specially designed spaces that
by their structure and equipment facilitate learning. Such learning spaces offer for instance collaborative
equipment for group learning. Learning spaces can be organised jointly by libraries and centres of information
technology, especially in institutions of higher education. In such spaces librarians and IT-specialists are in
direct contact with the users and able to provide differentiated service.

Instructing users in the use of information is a new role in libraries. Traditionally, many libraries have restricted
their “user education” to training in the use of their own services, either as guided library tours or as general
introductory lessons about the library’s services. Since the information resources as well as the ways of
|nformat|on seeking have changed dramahcally, the d|ff|culty for users is how to f|nd and select relevant
information in public
academic libraries.

Teathing spaces are generally specially equipped rooms for interactive teaching, often wijth, computers for
hangis-on training. Flexible furniture will help to adapt the room to various user groups and.teaching methods.

3.3 Bpecial service areas
3.3.1 Children’s library

3.3.1.1 General

Children (usually the age-group between 0 and up to and including\13 years) represent a high percgntage of
public library users. This group makes special demands on a library in terms of services, media, space and
fungtion. Therefore most public libraries offer a children’s libraty for this target group which can be ¢rganised
as g separate room or at least as a special zone.

The|core services of a children’s library are based on the concept of experience-based learning and literacy,
inclyding age-appropriate support of media and infofmation competence, but considering also the re¢reational
actiyities of children. This concept implies a closg“cooperation with schools and kindergartens; thefefore the
library will usually invite group visits from these institutions. The children’s library can also provjde child-
relajed services to parents, teachers and educators.

Chilgren’s libraries provide space for\browsing, reading and learning, for lending and returning media, for
assiptance with homework assignments, listening to music, viewing motion pictures, playing and gaming, and
events like storytelling or puppet-theatre.
In their collections, children’s:fibraries provide books, audiovisual documents, magazines and ganles for all
ages, for the youngest children mostly picture books. Children’s libraries normally present their collegtion split
up gccording to the children’s age, e.g.
a) |0to 3 years;

b) |4 to 7 years;

c) |8to 13 years.

3.3.1.2 Required space and position in the building

The space needed for the children’s library depends on the structure of the library’s population to be served.
Generally, it will occupy a considerable proportion of the overall space of the library. The children’s library
should have barrier-free access, and there should preferably be natural light, at least in some parts of the area.

Children’s areas tend to be noisy. Therefore, they should be placed away from, or be insulated from areas that
demand quietness.

There should be enough space for programmes with groups of kindergarten children or with school classes. A
separate room for events or a sound-proof partition is beneficial.
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3.3.1.3 Design and equipment

The interior design and the equipment of the children’s library will be heterogeneous, as the interests

and

demands of different age groups — babies, smaller children and school children of different ages — have to be

considered. The furniture should reflect the fact that there will very often be accompanying adults who

also

should feel welcomed in the area. The special safety issues of children as to furniture, stairs etc. should be

kept in mind.

For schoolchildren reading places and tables for doing their homework should be offered (for required space
see 4.2.2.7). The number of places necessary depends on the size and social structure of the library’s

populatiopto-be-se

Places fgr computer games need at least 3,00 m2. Depending on what type of games the library~offe
separate room should be considered.

The equipment should be flexible (e.g. shelves on castors) in order to accommodate different program|
and events, including reading nights with the possibility to sleep overnight in the library. Fixtures and furn
should infite creative imagination and help children to find their own corner in the area.

Shelves i
the sam
books anp

children’s libraries will be lower and need more space than for media in the adult section (see
applies to the special shelf elements for frontal display of the media_Special furniture for piq
for toys also requires more space.

When thg
adapted

library offers self-service functions for lending the children’s library should provide lending mach
or children.

Special gquipment used for story-telling can require cabling and-designated floor space. Story-telling a
can requife special sound-insulation, or sound-muffling equipment.

EXAMPL| Story-telling lamps are sometimes installed over seats for small children. A story-tellin
reading-lamp is a large, pendant lamp with built-in loud speakers, connected to a remote sound/music su
system, Handled by the staff. This installation needs flexible cabling (floor and ceiling) and approximately
of floor.
Details fgr equipment and facilities in children’s libraries:
a) toilets and basins suitable for children;

b) a plgce with a changing table,(baby room);

c) parking space for perambulators;

d) sepdrated cosy zones for lap-reading and story-telling;

e) space(s) orrooms for reading promotion, events and programmes with adequate technology;

mes
ture

1.7);
ture

ines

feas

j or

pply
1 m?

f)  wallg with whiteboards, blackboards, panels to support programmes for groups;

g) furniture or devices to present posters or children’s works of art.
3.3.2 Young adults’ library

3.3.21 General

Young adults (usually the age group between 14 and 18 years) are a special, but not at all homogeneous

target group of public libraries. This age group needs services related to education and learning as we
services for leisure time and hobbies and should be attracted towards the library by tailor-made offers.

Il as
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Young adults’ demands on collections and services of the library are very diverse and definitely different from
those of children or adults. Therefore the library for young adults should be a separate room or at least a
separate area, providing space for reading and learning, individually and in groups, and for listening to music,
viewing television or movies, gaming and talking. The young adults’ area should provide the features of a
meeting place for the intense communication demands and activities of this target group.

3.3.2.2 Required space and position in the building

The space needed for the young adults’ library depends on the structure of the library’s population to be
served.

Areelns for young adults can be noisy, especially as young adults tend to visit the library in groups. dherefore,
these areas should be placed away from or insulated from areas that demand quietness, but they sHtould also
not be far from the areas for adults.

Thefe should be enough space for programmes with groups. A separate room for events lis beneficial.

3.3.2.3 Design and equipment
The|young adults’ library should be different in design and equipment from other parts of the library/ It should
be dlesigned and decorated with elements which are in tune with the ‘tastes of the current yoling adult

genegration in order to increase the visits of young adults to the library and to retain them as library ugers. The
ared should have casual furniture and might be illuminated with sp€cial effects in order to attract the target

groyp.
Thel|equipment should be flexible, so that it can be quickly adapted to changes in demand and servicgs. There
shollld be an area with terminals for Internet use or for computer games. There should also be enough seating
capdacity for groups, either classes or just several people ' wanting to work, play or communicate togetier.

The|space needed for study places and seats in récreation areas will be the same as for seats in|areas for
adults (see 4.2.2). Shelves for media will need the same space as in areas for adults.

Details for equipment and facilities in young,adults’ libraries:
a) |cosy zones for relaxed use of media;
b) [highly durable floor covering;

c) |areas for programmes or a separate function room fitted with modern technology; at [least an
infrastructure for maebile technology;

d) |walls with whiteboards, blackboards, panels to support programmes for groups;

e) |technicalhand electric infrastructure to generate special effects with light and to install aufio-visual
features, like plasma screens.

3.3.3—Musiclibrary
3.3.31 General

Music libraries in the sense of this Technical Report are for the most part departments of public libraries,
aiming to a large extent at leisure pursuits. In music libraries with a high number of users there can be special
trained staff for information and help.

Collections in music libraries contain materials on music and musicians, including music scores, recorded
music (CDs, audiocassettes, phonograph records etc.), discographies, and music reference materials. Where
digital music is offered to users in the library, some space should be provided for marketing this service, e.g.
via flat wall screens or by presenting examples at a specific user place.
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The collections and services that music libraries offer differ according to their goals and population. Most
music libraries lend out print documents and music on physical carriers (CDs, cassettes etc.) and provide
places for listening to music in the library. A number of libraries provide downloading and streaming services
on-site or via the library website. Some libraries also provide music production facilities.

Some libraries concentrate on music for children and young adults and on sheet music for young amateurs
learning to play an instrument.

3.3.3.2 Space for collections

The coll . ; —¢Ds,
cassetteq, DVDs etc.) will generally be stored in classified order, but separately as to print and audio-visual
materials

It is recommended that the audio materials be divided by genres and types of music. This will need more
space, byt will make it easier for the users to find their special interests.

CDs should be presented in special furniture in frontal display, so that the users cafi‘read the title and the
names of the performers. There are different types of such furniture, but it is important to position the CDs at
least 75 ¢m above the floor.

For security reasons the library can either display only the empty CD boxes,while storing the CDs behind the
loan desk, or CDs can be shelved with security cases (special lockers €or the boxes). Both ways will need
more spdce than the simple shelving of CDs in their boxes.

Music DV\Ds are a growing market for all types of music, not only.for'‘operas, musicals and other music thgatre.
DVDs can be displayed in the same way as the CD collection.

Audio casgsettes and phonograph records are no longer inthigh use. However, some music libraries havgq still
considergble collections of theses types of media. Regords can be stored either in ordinary shelves ¢r in
special fyrniture; music cassettes should be stored in special furniture.

The space required for storing the collection cap'be calculated according to the tables in 4.7.

3.3.3.3 | Other space

The music library will also need places for reading or listening. Space for reading and studying places cah be
calculatedd with the data given in.4:2:2.1 and 4.2.2.2. It will be useful to have a separate sound-proof room for
listening. [At places for listening,.there should be headsets and equipment for downloading and streaming.

Libraries [that provide musie‘for downloading need a computer and screen for showing the collection that is
available|via the library,

The main loan desk.of the public library can probably also handle the lending from the music library. In cage of
a large cpllection~and high use a separate loan desk in the music library will be necessary. (For self-sefvice
see 4.4.3

If the library provides information and reference services for music, it can be useful to have a separate desk
for this, staffed by qualified librarians. If there is a loan desk in the music library, information and reference
services could be provided there.

If music libraries provide rooms/areas for producing and publishing music, with special equipment adapted to

the type of music (e.g. acoustic or electronic music), noise insulation will be especially important. For any type
of music including electronic music, headphones will be used.
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3.3.3.4 Space for exhibition and events

Generally, the music library will use the normal area for exhibitions and events (see 4.3). But when planning
that area, sound protection for musical events has to be considered.

3.3.4 Artlending library

3.3.41 General

In this Technical Report, art lending libraries are departments of public libraries with collections of art books,
works of art (e.g. pictures, sculptures) and reproductions, which lend those books and objects for-a|specified
timg period to users. Art lending libraries usually concentrate on modern art in order to promote it'to'the public.
Thege libraries are often kept separate from other library areas.

Art lending libraries provide physical documents or objects of various formats and size; Most frequently, the
collgctions consist of:

a) |art books and periodicals;

b) [lithographs, engravings, various prints;
c) |posters;

d) [paintings;

e) [films, videos;

f) [sculptures, 3-dimensional objects.

Depending on the materials in the collection and_the’number and type of users, a professional librarian can be
emgloyed in the art lending library.

The|storage area for the collection, especially for the works of art, should have temperature/humidity control

and|appropriate lighting for the preservation of the art objects (see 5.1 and 5.5). Art lending librarieq can also
proVide facilities for users to produce’films.

3.3.4.2 Space requirements
Houking the objects and’the packing material for lending needs more space than for other media and requires
spegial furniture for sterage and presentation. The shelving and other furniture should be adaptged to the
materials in the collection. Special requirements are:

a) |special drawers and large working-tables for flat files of unframed prints and other flat art materiz

b) [specialvertical storage for hanging art (like paintings and framed works of art).

For referenceandtendingactivities there shoutd-beacombinmed Teferenceandtoarmdesk—Yserptaces will be
needed for reading the print materials.

A number of libraries offer downloading and streaming services on-site or via library websites. If the services
are offered on-site, there should be space for:

— computers, scanners, printers;
— screens, projectors, etc.

If the library provides films and videos for lending, a quiet area with user places for viewing the materials will
be useful.
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3.3.4.3 Space for exhibitions and events

Generally, the art lending library will use the normal area for exhibitions and events (see 5.3). As to
requirements for exhibiting works of art, see 4.3.3.3.

3.3.5 Special services for users with reading difficulties

3.3.51 General

Users experiencing reading difficulties require special equipment to make printed material accessible, either
by reading enlarged text or Braille documents and/or by listening to the content (talking books/newspaperg) or
both at the same time.

The sam¢ services as for visually impaired persons can be used for handicapped persons who canhot hold or
handle a pook. The audio services can also be useful for persons with dyslexia.

3.3.5.2 | Required space and equipment
Usually this equipment is located in a special room with limited access, only users with reading difficllties
being allgwed to use the facilities. Usually staff will be present at specified hours-to support the users in using
the equipment. Face-to-face reading service might be offered to users.

The spedal technical support includes e.g.:

a) computers with magnifying glass attached to the screen or with tagnifier software;
b) software and sometimes keyboard for translating text on.the’screen into Braille;

c) spe€dch synthesis software and software facilitating writing for dyslexic users;

d) scre¢n reader, reproducing a text via loudspeaker or earphone;

e) scanher with OCR-software, translating text-into audio documents;

f)  audi¢ recorder;

g) Braille printer.

The tablgs at the workplacesthave to be large enough for a computer, a scanner and maybe other techpical
equipment as well as for print materials that the user needs. The tables should be adjustable in height.|The
size of the room depends on how many workplaces are provided. It can be necessary to provide shelveg for
audio dog¢uments on cassettes or CDs whose use is by copyright restricted to visually impaired persons.

Sound ingulation:ef ‘workplaces from each other has to be considered, as users listening to media or face-to-
face reading.can disturb others.

It can al
books.

3.3.6 Citizens’ services

3.3.6.1 General

Citizens’ services are service points of the local administration, offering easy access for citizens to
administrative services (e.g. renewing passports or driving licences, paying dog licence fees). Such service
points are often located at public libraries, taking advantage of the long opening hours of libraries, of a
decentralized library infrastructure (branch libraries in the town districts) and of the library staff's competences
in information supply.
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Undertaking and/or housing citizens’ services is a new task in public libraries. The new service can be
established as part of the library service or as a specific service located inside or next to the library.

3.3.6.2 Required space and equipment

The required space for the service will depend on the type of information and help offered and on the number
of persons expected to use the service. The service will probably need a special area with information desk
plus waiting area. The area should have an un-bureaucratic atmosphere and should include space for more
private consultations. There should also be space for displaying community information.

To ng issues

Id be considered:
a) [the sign system, inside and outside, should display all activities;

b) |the outdoor facilities and the entrance hall should reflect the needs of all visitor. groups, e.g.| children.
elderly people, immigrants;

c) |if access outside library hours is planned for the service point, the security'and safety systems hiave to be
adapted accordingly;

d) |extra wardrobes and toilets may be needed.
3.3.Y Undergraduate library

3.3.71 General

Undergraduate libraries are established, supported, .and maintained by institutions of higher edycation to
senve the information and research needs of undergraduate students and the instructional requirements of the
undergraduate curriculum. They are either operatédas branch libraries or as independent administrative units.
Not fll institutions of higher education provide. dndergraduate libraries. In many cases, collections of {extbooks
and|other materials for the curriculum are integrated into the general collection.

Undergraduate libraries provide the most-used current literature for the study courses in multiple copies,
according to student numbers and needs. The collection is usually restricted to the basic recommended
literature in all fields of study,~Most frequently, this concerns books, which are increasingly replaced by
collgctions of eBooks with freg-aecess for the students.

If the undergraduate libfary is maintained as independent unit, the collection can be widened tp contain
materials like periodicals; newspapers, audiovisual materials, maps, etc.

Indgpendent undergraduate libraries can also offer user training, especially on information retrieval, or can
serve as learning centres.

If the undergraduate library is located within the building of the central library, it should be placed| near the
entrpnce, so that students coming for quick lending and return of materials need not enter other Iibrarly areas.

3.3.7.2 Space for collections

The collections are stored in open access, generally subdivided as to subjects and materials (books, CDs,
DVDs, etc.).

The space required for storing the collection can be calculated according to the tables in 4.7. But as the

collection turnover in undergraduate collections is extremely high, the full space as calculated for open access
storage areas will usually not be necessary.
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3.3.7.3 Other space

The number and type of user places in an undergraduate library depends on the services that are provided.
For a loan collection of textbooks, places for quick browsing of the material or for consulting the online
catalogue should be provided (see 4.2.2.3). If the undergraduate library provides areas for group work or user
training or functions as learning centre, the required space for user places can be calculated according to
422,

Generally, space for a loan desk or self-service terminal will be needed. If the undergraduate library is housed
in the same bundlng as the central I|brary, its Iendlng could be handled |n conjunct|on with the general lending

For undergraduate libraries that function as independent administrative units, space will be needed, for staff
rooms, meeeting rooms, toilets, etc.

3.3.8 Rpre books and manuscripts department

3.3.8.1 General

Usually rare, valuable, unique and fragile materials like rare books and manuscripts-will be separated from the
rest of the collections, both as regards the stacks and the reading-rooms. The effects on construction|and
design of|the building will differ from library to library, depending on the compagsition of the special collectigdns.

Risk assgssment is necessary; the precautions taken to protect the) collections from theft, vandalism|and
accidentq will differ according to the type of library and collection. *“The risk assessment will give further
guidance| for security systems, locks, fire protection, assault alarms etc. It is recommended that expertq are
consulted early in the planning process.

The spegifications for strong rooms and stacks for raretbooks and manuscripts should follow national or
international recommendations and rules.

For alarm systems, see 5.4.2.4.

3.3.8.2 | Special reading-room

The spedial reading-room is the area-where registered users work with rare materials out of the library’s jown
collection or lent for a time from fibraries or other institutions. Generally, the room contains a collectign of
literature [dealing with rare materials, user places for working with the materials, staff places, safes for ghort
storage ¢f rare materials, cupboards for book rests and other equipment, and technical equipment| like
computers, microfilm readers &tc.

If there i space, libraries often use glass cabinets for exhibiting special materials, e.g. their new acquisifions
of rare bqoks.

The readjng-room needs special security arrangements. It should in principle be locked. There should bg an
entrance [control area, where visitors pass a security checkpoint with registration when arriving or leaving.|The
desk or teartershould-betarge—enoughforaregistrationbeek—orlibrary—eard—seanrnerRED-device for
signing in and out, and also for a surface where personal belongings could be spread out. The security
checkpoint should have an alarm button for cases of need. Lockers should be provided for users’ personal
belongings that cannot be taken into the special reading room.

The staff and/or guards need to have a good overview of the entrance area, controlling the locking/unlocking
of the doors to the reading-room. Staff should also at any time have visual contact both with the users and
with the library materials. The tables for users should be placed so that staff can see all the user places, even
when working at their own places. Video surveillance can be helpful (see 5.4.2.3). The type and size of user
places in the special reading-room should take into account the materials that have to be handled (see
422.14).
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It is recommended that building constructions like pillars, additional walls, built-in shelves etc. be avoided so
that they do not hinder surveillance nor give opportunities for undisturbed illegal actions. The required
reference collection for the reading-room should be placed so that surveillance is not interfered with.

Windows and doors are weak points, and special care has to be taken to limit opportunities of removing library
material outside the reading-room. In some cases it might be advisable to use a room without windows.

Depending on the number of visitors, it can be useful to divide the reading room into two parts, one for quiet
work and another where conversation is allowed, for instance when a librarian is consulted by a user, or
during group visits.

3.3.]3.3 Secure storage units/strong rooms
While the material is not used by the visitors, it has to be kept secure. There are generally two solutigns:

a) [the stacks for rare materials are placed as near as possible to the rare boaks and mgnuscripts
department, so that the material can be fetched directly from it's permanent I0eation each tinfe a user

requests it;

b) |a strong room adjacent to the reading-room temporarily houses the materials that have been requested
during the times when the users are not using them.

The|general requirements for storing library collections are describeddn 5.1.

For the rare books and manuscripts department, the following.issues are especially important:
— |a secure route from the permanent location of materials to the reading-room or strong room;
— |adequate protection against fire, water, theft andiother damaging actions (see 5.4);

— |permanent control of temperature and humidity (see 5.1);

— |lighting adapted to the materials stored;(see 5.5.2);

— |a safe locking system including a system for logging staff passing in and out.

The|shelves and other furniture should be robust and of fire resistant material. Redundant equipmert, trolleys
etc.[should be removed. All electric equipment and wiring should be easy to check for malfunctign and to
replace frequently.
The|shelf boards should be deep enough for the materials to be stored and should be smooth in ordefr to avoid
damnage. There should be enough space for keeping good order. A good overview over the shelves i§ a safety

predaution.

For |some types of materials storage in cupboards, lying flat, will give extra protection against fire| or water

damage."Compact shelves can give extra protection against fire and water if the mobile units leave|no aisles
whe fhny are closed If the stacks or the cfrnng room-are Inrgn, pnrﬁfinning will gi\/n exira prnfnm‘inn

3.4 Joint facilities

3.4.1 General

The merging of libraries with other public or commercial institutions in one building influences building interiors
and layout in various ways and should be considered when planning new buildings or when organizing joint
facilities in existing constructions. Libraries can be housed together with cafés, cinemas, community services,
galleries, internet cafés, malls, museums, media and news houses, sport and gym facilities, school and
learning centres, tourist information offices, or other institutions. Academic libraries are often housed together
with the IT-centre or the student advisory service of their institution.
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In a number of cases there is only a loose contact between the library and the institution sharing the building.
In other cases there can be an effective cooperation, enhancing the number and value of services and
furthering cost-efficiency by sharing rooms, facilities and even staff.

Partnerships and cooperation between different local institutions and activities are established for several
reasons: to attract more users, to further social inclusion, to better utilize staff competences, to share meeting

facilities,

and to provide cost-efficient services without administrative overlapping.

3.4.2 Required space and equipment
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rt effective cooperation a set of planning rules should be kept in mind:

ign system, in- and outside, should display all institutions and their services;
utdoor space and the entrance hall should reflect the needs of all visitor groups=(e.g. children, yq
s, elderly people) and should offer facilities for the different institutions (e.g. book drops for libra
s for galleries and museums, etc.);

ms have to be adapted accordingly;

facilities for exhibitions, meetings and workshops should have a lock-up depot for each of
ers’ specific materials;

should be a central janitor's space.
ply two or more institutions joined in the same building will attract more visitors than a si

. Resistance and durability of the flooring~should be considered (see 5.7). Entrance area
hall, wardrobes and toilets, meeting rooms and recreation areas should be adapted to the hi
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sal, heating, conveyor technique;

irculation space that is needed for access to the rooms, in-house traffic and for evacuation o
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5 floor area is defined in this Technical Report as the sum of all floor areas of all levels of a buildling.
It is divided into the following spaces:

age

the

buil

ng M case of need; 1 his mctudes for mstance ftoor space of corrdors, staitway space, tiftshafts

traffic area for vehicles, but not movement areas in rooms that belong to the usable area;

c) thes

pace occupied by the constructional elements of the building (pillars, walls, etc.);

and

d) the usable area, which serves the main purpose of the building. This includes space for user services
(including areas for recreation and communication), materials storage, library management and technical
services, events, exhibitions and meetings, equipment areas, aisles, toilets and janitorial areas, and all
other space used for library resources and services.

For a number of service areas in libraries usable areas cannot be clearly separated from circulation space.
Examples are stacks, reading-rooms, or lending areas. In these and other cases, the usable area includes

28
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storage areas as well as movement areas and in addition the space in front of and beside facilities which is
necessary for using them. In collection storage areas even the main aisles are defined as usable areas, not as
circulation space.

4.2 Space for user places
4.21 Calculating the number of user places

4211 General

Libraries are valued not only as places for reading, learning and working, but also as information and
communication centres. In some libraries, numbers of physical library visits have decreaseds~due to a high
progortion of the library’s services and resources being available for remote use. In many libraries, nymbers of
physical visits remain constant or are even increasing, due to new library services like user training, cultural
events, or group working areas. There is also a growing tendency for users working with their own material in
libraries. Therefore, provision of an adequate number of user places, with or without)equipment, will pe one of
the most important issues when planning the building.

In c@se of a re-construction or reorganisation of an existing library building, it"'will be less difficult to|calculate
an gdequate number of user places. Measuring the occupancy rate of the‘seats at different times —|including
peak times — will give valuable information. But foreseeable future developments regarding user behaviour
and|technical equipment should be taken into consideration. New library buildings will generally cadse a rise
in uger visits.

In the sense of this Technical Report, user places do not include seats in halls, lecture and auditory theatres
intemded for audiences of special events. Floor space and cushions on which users can sit are also excluded.

4.2.1.2 User places in public libraries

Public libraries are heavily used as information-and communication centres. A large number of user places
can |be basic, as they will be rather used for short periods of reading or searching than for long-time|studying.
But |as there is a growing tendency for using the public library as learning space, places should also be
provided for this purpose. Another jssue is the public library’s role as social place for megting and
communication, which makes it expedient to offer groups of comfortable seats and informal seating. Lastly,
the public library offers various types of cultural and educational events, which requires seats in lecfure halls,
auditory theatres and other suchareas.

The|number and type of user-places in public libraries depends on the specific profile and tasks of the library,
on the population to be Served, and on the average number of visitors per hour. Small libraries should at least
offer sufficient seats to-house one school class, which would be about 30 pupils. A general rule is that there
shouild be sufficient\places for one third of the users in the building at any one time. This would include peak
timegls, and therefofre the number of user places should be calculated based on peak demand.

4.2.1.3 . User places in libraries in institutions of higher education

In institutions of higher education the number of user places that the library should offer depends abpve all on
the population to be served, especially the number of students. In several countries, models have been
developed that determine what amount of user places could be considered as adequate. Usually, the models
recommend a percentage of total students for which places should be provided. In these models, user places
are defined as workplaces and do not include purely recreational seating.

Examples for such models are:

EXAMPLE 1 In the UK traditional rules for university libraries allowed 1,25 m? per student, based on one reader place
per six FTE (full-time equivalent) students at 0,40 m? plus a book stack allowance of 0,62 m? and an addition for
administration. This meant that for 16,7 % of students a workplace should be provided in the library (UK Higher Education
Space Management Group 2006). Newer recommendations propose workplaces in the library for 20 % of total students
(Edwards 2002).
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EXAMPLE 2 Canadian recommendations claim that the library should provide workplaces for at least 14 % of the
student population (University Libraries Committee 2005).

The recommendations can differ as to counting students in FTE (full-time equivalent) or as headcounts,
considering also part-time students. Some models have taken the average occupancy of user places in
libraries as basis for their estimate of an adequate number of places (Vogel and Cordes 2005), but this would
not cover the daily peak times, e.g. between 11.00 a. m. to 13.00 p. m. and between 17.00 p. m. to 20.00 p. m.
or later.

In some models, user places are calculated for |nd|V|duaI facultles ThIS kind of calculation takes into
conS|der jon

that can e used by remote access. For humanities and social sciences, the assumption is that print-matdrials
are still important and that more time will be spent in the library. In such calculations, the number ofplaceg per
student vpries according to the faculty.

Such differentiation as to faculties is becoming less relevant. Though for many subjects resources| are
increasingly offered in electronic form and though many library services are now available online, the lirary
remains [attractive as place for learning and research for students of all faculties. Users discover| the
advantage of using both print and electronic resources together with the library’shelp and training services.
Additionglly, there is a growing tendency for group work in libraries or for users weorking with their own material
in librariep. This tendency is re-enforced by the introduction of study courses with strict time schedules.

Given these tendencies, it is recommended that libraries offer user places for at least 15 % of students.
Students|should be calculated as persons, not as FTE (full-time equivalent), as part-time students will negd a
place at much the same time as full-time students. This recommendation includes places for group work|and

carrels blit excludes places that are exclusively designated for recreation and communication, e.g. in loynge
areas or in a library-café. Such places should be calculated individually for each library.

4.2.2 Types of user places
In the planning of user places the different requirements of users should be considered. People have diffgrent

needs depending on their age, information behaviour, cultural background and social relations. Thereford it is
necessary to offer a great variety of user places-in the library building. This is important for space planning as

a) placgs for concentrated work;
b) singlg places for readifig,and listening;
c) placgs for information and quick consultation;

d) group studywplaces;

e) placefs in training rooms;

f)  seats in recreation and communication areas;
g) places in children's areas;

h) seats in auditoria.
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4221 Places for concentrated work

42211 Standard place

The standard-type desk should be minimum 120 cm in breadth and 80 cm in depth. These measurements are
adapted for the temporary use of laptops and notebooks or other mobile devices as well.

For the use of laptops and notebooks the places need wired or wireless access, power-supply and a loop for
theft protection.

oncentrated
designed

bquires a

monitor,
keypad and mouse as well as for additional equipment like scanner or pripter and for visual materials like
books and writing pad.

4.2.2.1.3 Space calculation
The|distance of tables in a row should be minimum 95 cm to<offer the necessary moving space.|The axis
cenfre distance between the tables is therefore 175 cm. Bothithe standard place and the IT-workplace need
an gddition of 0,90 m? per desk to cover the before mentioned-distances.
Thelfollowing formula is valid for the calculation of the single workplace:
S=bxc+0,90 m?

whefe

S = space required;

b = breadth of the table;

¢ = centre distance of tables in a row.

The|space required for'a standard place as described in 4.2.2.1.1 is then:
S$=1,20 m x (0,80/m"+ 0,95 m) + 0,90 m?

S=3,00 m?

The|space required for an IT- place described in 4.2.2.1.2 is then:

S=1,60 x (0,80 m + 0,95 m) + 0,90 m?

§=3,70 m?

4.2.21.4 Places for rare materials

Places for the consultation of rare materials require more space than standard workplaces. The materials
have to be handled with special care and sometimes a book rest is needed for vulnerable items. In the study
area a desk is needed for the security staff or curator and additional shelves or bookcases to store the
materials when not in use. There are different kinds of tables needed for the various materials and the tables
should be arranged concerning safety needs. There should be an addition of at least 1,00 m? per place
compared to the standard place.
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4.2.21.5 Closed or screened user places (carrels)

Quiet reading places in academic libraries are often equipped with screens. Such carrels should allow the use
of laptops or notebooks in the way described in 4.2.2.1.2. An optimal ergonomic design is necessary because
of the heavy use of the places. Because of the screens these places require around 4,00 m? each.

For intensive studying, postgraduates or long term projects libraries offer closed study booths with additional
shelves for study material. The minimum space for one booth should be 7,00 m2.

4.2.2.2 Single places for reading and listening

Some arias of the library like newspaper or fiction reading areas or music libraries should offer quiet rea‘lriing
and listeing places. Comfortable furniture is necessary for such spaces. These places can comg with or
without desks. Each place requires about 80 cm in breadth and 80 cm in depth. The distance-between|two
places sHould be 95 cm. The result is an axis centre distance of 175 cm.

The space for one such place should be about 2.00 to 2.50 m=2.

4.2.2.3 | Places for information and quick consultation

These special places for short time catalogue and online research can be standing desks or smaller wolking
desks. They require a minimum of 60 cm in breadth and 60 cm in depth. The distance between the places
should bg 95 cm.

The space for one such place should be about 1,50 to 2,00 m2.

4.2.2.4 | Group study places

In academic and in public libraries the demand for grodp: study areas is growing. Collaborative work in the
library requires separate study rooms. Otherwise group, working tables have to be separated by interior dgsign.
Such rogms and areas should offer enough space)for 4 to 8 persons each. The tables should be argund
160 cm in breadth and 80 cm in depth each and. it should be possible to combine them in groups. Two of
these tables can seat a group of eight people.

A group gtudy place requires 3,00 m? to3,50 m2.
Multimedja booths offer a great variety of technical solutions for blended learning and multimedia experience.

They can be equipped with multistouch tools for collaborative working with 4 to 6 persons. In the case nulti-
touch wallpapers are used some-space is needed for the movement of persons working at the wallpaper.

4.2.2.5 | Places in training rooms

For library instruction*and teaching groups, libraries need training rooms. If this is not possible, group sfudy
areas shquld offerthe opportunity for teaching and instruction.

Each placé~in training rooms or areas requires 3,00 m? to 3,50 m2. The additional space needed for the
instruction prace is 7,00 m-=.

4.2.2.6 Seats in recreation and communication areas

Inviting and comfortable areas for recreation and communication are important spaces in all types of libraries.
They can be designed as comfortable lounge areas or as combinations of armchairs and tables for newspaper
or magazine reading areas. Sometimes these places are situated close to the library café; sometimes they are
comfort zones between the shelves. These social spaces have to be insulated acoustically from quieter areas
of the library. Power-points and wireless access should be offered for the use of laptops and notebooks and
other mobile devices. A small table with four armchairs requires 4,00 m* to 6,00 m?, a lounge area with
armchairs and sofas 5,00 m? to 8,00 m? to seat four people.
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If areas are used for computer games of groups, there should be two or more flat screens, some shelves for
games that are not online based and play stations with comfortable seating for two or four at a time. Some
space for lookers-on will be useful.

These seats and spaces don’t count in the total number of user places because their purpose is not to fulfil the

requ

irements for studying materials in the library.

4.2.2.7 Places in children's areas

The children's library should offer an elaborated structure of different zones for the age groups and special

reqy

Bols

rerments of ciitdrerm:

ters should be offered for toddlers to snuggle in.

Chilfren between three and six years of age require an area for reading, painting and playing. An arinchair for

read

For
worl

schoolchildren reading places and tables for homework require a space of minimum 2,0
places and places with computer games should offer at least 3,00 m2-and can require up to 6

ing aloud and places with chairs, tables and cushions for reading and listening.are necessary. Tables
shouild be combinable for group activities.

0 m2 IT-
00 m? for

grodps or multimedia spaces.

4.22.8 Seats in auditoria

Middle-size and larger libraries need an auditorium for lecturés, ‘presentations, entertainment, meefings and

oth{r public activities. Separated rooms are required for technical equipment and the storage for chairs and

scemery-elements.

Ong seat in a row requires at least 1,00 m2.

4.2.2.9 Overview of space requirements_for user places
Type of place Rounded m?
Stgndard place for concentrated work 3,00
IT-workplace 3,70
Plgce for working with rare materials 4,00
Cafrel 4,00
Stydy booth 7,00
Single place for‘rgading or listening 2,00 to0 2,50
Plgce for information and quick consultation 1,50 to 2,00
Group study place 3,00 to 3,50
Trgining'room place 3,00 to 3,501
Table with four armchairs 4,00 to 6,00
Lounge space for four people 5,00 to 8,00
Place in children's areas 2,00
Multimedia or gaming place for schoolchildren 3,00 to 6,00
Seat in an auditorium 1,00

1 Training room: Additional 7 m? for instruction place
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4.3 Space for events and exhibitions

431 G

eneral

A great number of libraries of all types regularly provide events and/or exhibitions for their population to be
served. For a varied range of events it will be useful to have one large hall or area and one or several smaller
rooms or areas for specialised events. Having an area or room for events that can be separated from the
library will make it easier to organise events, and a separate entrance will render it possible to open the area
outside the normal opening times of the library and to rent the area to external organisers.

When p
considerg

432 R

The area
entrance
as power

A kitchen
and tap W
external ¢

Storerooms for chairs and other equipment (see 4.9.3) should be available. A studio for the preparatio
specially for exhibitions, will be useful (see 4.8.3.4). If thelibrary presents events on a stage, space

events, €
for stage

For plann
433 R

4.3.31

Auditoria
lectures,
larger au

The follo

a) afilnp screen and projéector facilities;

b) a spegaker’s rostrum that is easy to move and yet stable.

43.3.2

ANNINg heating and _air_conditioning, the potential number of VIsitors should be taken
tion.

pquired space and equipment
for events should include space for lavatories and for a cloakroom or coat racks,,if the facilities i
area of the library cannot be used. Wireless access areas should be available and if not, ICT p
supply should be ample. In auditoria all seats should have plug-in facilities.

can be needed if there is no cafeteria nearby. The kitchen should be @pacious enough for cate

ater, dishwasher, cupboards, waste disposal, and power supply shauld be appropriate for the us
aterers.

technique should be considered.

ing the space of seats in auditoria and conference halls, see 4.2.2.8.
pquirements for specific rooms/areas

Auditorium/conference hall

or conference halls have often the’shape of a theatre or arena with built-in seating for meeti
etc. Flexible seating is recommended. There should be a meeting and registration area in fro
jitoria/halls.

ving equipment is recammended:

Multipurpose hall

The requ

into

the

lugs

ring,
e of

n of

ngs,
nt of

rements are the same as in 4.3.3.1, but without built-in seating

4.3.3.3

Exhibition area

Exhibition areas are spaces where information, products or services are displayed. They should be placed
close to the entrance or the main traffic flow in the building. Special requirements are:

a) flexible lighting (both daylight and artificial light) that can be easily adapted to the material exhibited;

b) easy

-to-use curtains;

c) flexible spot lighting that is easy to mount;
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d) flexible hanging rails mounted in the ceilings along walls;
e) space for movable display systems;
f) seating facilities such as benches;

g) workshop facilities incl. tap water access and power supply.

4.4 Space for lending

441 General
Lendling areas have in most cases a prominent position in the library. Particular attention should thgrefore be
paid to the design of such areas; service-orientation, efficiency of workflows and ergonomicworkplage design
shouild be carefully considered.
The|main feature of a lending area is usually a central desk where loans are cqnventionally progessed by
librgry staff. Since technology has enabled libraries to switch to self-service charging there is now greater
scope for designing lending areas.

The|space requirements and the design of lending areas depend on the following issues:

a) |how lending is organized (by staff, self-service, mixed forms);

b) [how the different functions are organized (e.g. check-out,teturn, registration, reservations, renewals, pay
desk or self-service pay points);

c) |the number of staff working at the loan desk and the'number and location of self-service terminals (which
is dependent on the number of visitors and the average number of loans per opening hour);

d) [the type of lending system used;

e) [the equipment that needs to be installed at the desk (telephones, computers, peripheral devices, receipt
printers, tills, security systems, control panels etc.);

f) |the types of material that need to be accommodated at the desk (information leaflets, office[supplies,
possibly also media if empty-Cases or security cases are on display in the shelves);

g) |the shelves requiredforreserved media;

h) |the type of sorting7and transport system used (number and size of book trolleys, connections to agutomatic
sorting systems and possibly transport systems).

4.4.2 Staffed loan desks

The|loéan desk should be located such that visitors’ ways are short and sufficiently wide, that origntation is
easy and the flows of ViSitors do not overiap. 1he desk should also be connected to sorting areas, the internal
transport system and security facilities. Care should be taken to separate the lending area from reading and
study areas owing to the noise at busy desks.

Media are checked out, returned, or renewed at the loan desk. Depending on how the library is organized,
visitors can register, reserve media and pay fees either at the loan desk or at a separate counter. Fees can
also be paid at self-service pay points. It can make sense to divide check-out and return between separate
desks, depending on the amount of space available.

Workplaces at the loan desk should satisfy the relevant ergonomic requirements. They can be designed for a

sitting or standing working position or a combination of both to take account of the needs of the staff. Desks
that are adjustable in height enable staff to alternate between standing and sitting at the same workplace.
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Adequate wiring for power supply and for data cables should be integrated into the loan desk. The work
processes at the desk should be considered in detail when deciding where to install receipt printers, tills,
computers and scanners, although aesthetic aspects should not be disregarded either. If RFID technology is
used distances from metal components should be considered to in order to avoid interference. The supporting
structure of the desk should also be compatible with RFID technology.

Surfaces on which library users can place media or bags should be provided. There should be sufficient space
in front of the desk for users who are waiting to be served. The provision of seating areas for persons
accompanying users is recommended.

Near the loan-desk-there should -be sufficient space for. chnl\/ac, frnllnyc nnr{’ where npplmthn’ also ra

sorting system or for the head end of a media transport system. Space for queuing should also be considered.

The floor|space required for a loan desk is 10 m? per workplace.

4.4.3 Self-service terminals

Self-service terminals enable users to check-out and return items and to deactivate ‘or-activate the sedurity
tags affixed to media. The use of security tags is a prerequisite for the installation of self-service terminals

Self-service terminals can be installed either so that users can choose between.self-service and staff serfices
or so thaf staff will assist users only if problems arise. It should also be decided whether self-service facilities
are madgq available for check-out only or also for return.

Dependirjg on the system used, self-service terminals can be free-standing or wall-mounted machines. There
are also $pecialized self-service terminals for children and wheel-chair users. Self-service terminals comprise
a monitol, the reading device (scanner or aerial) for user cards-and media numbers, the surface for check-out
(including deactivating or activating security tags), a receipt.printer and a surface on which to place medja or
other iter]vs. The terminals require connections to power supply and data cables.

The locafion of self-service terminals used for check-out is not limited to the entrance area. Terminals cah be
placed anywhere in the library.

Book drops can be provided for the return ef'books without the need to visit a staffed service point. Thefe is
then the |problem of removing the returned”items. Self-service book drops with connection to a trangport
system chn also operate outside opening hours. Self-service pay points can be provided for library usefs to
carry out|payment transactions. Both for manual and automatic sorting of returned items, space for the softing
of media should be considered in the planning.

Even if check-out, returns and’payments are processed entirely at self-service terminals, a staffed desk ig still
required @s a clearing point; 1o provide users with information or assistance and for security reasons.

For a self-service check-out terminal an area of 4 m? is required. If self-service book drops are instdlled,
allowanc¢ should. @lso be made for the space required to connect each book drop to the sorting facility.|The
space required.for self-service pay points depends on turnover and the associated security regulations.|The
smallest nachine without any allowance for particular security considerations requires an area of 2,50 m2.

Space for queuing should also be considered.

4.4.4 Shelves for requested and reserved items

If users cannot fetch the material they want to borrow from open stacks or open access areas, the items
should be ordered by the user and fetched by library staff. The material should then be kept ready for check-
out near the loan desk. The same applies to material that was on loan when the user requested it. Users can
make reservations on the material, and the items will be reserved for them when returned and kept ready for
check-out.

For both requested materials from closed stacks and reserved materials, shelves should be provided. The
number of shelves required depends on the number of loans from closed stacks and on the number of
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reservations. Reserved and requested media can also be stored ready for check-out in shelves to which
visitors have direct access and which are near the loan desk.

The shelves for requested items should be located within easy reach of the loan desk or self-service terminals
and the media transport system, if installed. The distances between shelves, desk and transport system
should be kept to a minimum. Adequate shelf space should be planned as the loan desk area has limited
flexibility, and it is often impossible to provide more shelving at a later date.

The basis for planning is as follows:

Asspming-a-shelf-height-of-2;25-m—an-average-of 5-shelf boards{(0-30-m-depth)—one-above-the-other, should
be planned. The aisles between the shelves should be 1 m wide. This results in an axis centre’ distance of
1,6Q m. The shelf length should not exceed 4 m.

4.4.5 Space for internal activities

Apart from the loan desk and self-service terminals, offices for internal activities such as inter-library loans,
handlling fines and possibly book care should also be provided in the lending areat

A s¢parate place for talking with users, especially for dealing with complaints, should be provided| near the
lending area.

4.5 Space for reference and information

4.5.1 General

The| reference and information service in a library assists users in finding information and arjswers to
questions. Reference service is offered either as face-to-face reference, with users coming to the information
desk with their questions, or by staff communicating with users by telephone, fax, e-mail or other web-based
senfices. Personal assistance is very important\in libraries and particular attention should be pgid to the
refefence and information area in the planning(process.

The|area usually consists of a staffed infermation point, tables or shelves for placing information ledflets, and
shelves for reference materials. As a great part of reference materials are today available in electronfic format,
the print reference collection can innmany cases be restricted to older or local materials.

Some user places for quick cohsultation of online catalogues and for short Internet browsing will e useful.
Thege places can be standing desks or smaller working desks (see 4.2.2.3).

It will in many casesalso be useful to provide a staff workplace in the background of the information point
where staff can comimunicate with users by telephone or online, or handle questions sent by mail.

4.5.2 Information point (reference desk)

Infofmation points are places where one or more library staff members give help and information|to users.
The} ‘should be prominently placed and should be easily identifiable by good signposting. In large libraries
with separate areas for specified subject collections or user groups, it is expedient to have special information
points in each of those areas.

The information point usually consists of a desk with a staff workplace and a computer. The computer screen
should be placed so that the staff person and the user can look at it together. In addition to the ergonomic
requirements for staff workplaces, information points should also consider the users’ needs. The design
should facilitate contact between users and staff and allow them to communicate at eye-level. Seating for the
user should be available for a longer consultation. Space for a waiting queue can be needed for peak times.

The floor space required for an information point staffed with one person is approximately 5 m2. This does not

include the reference collection or the background staff workplace. If possible, the space for the information
point should be flexible so that it can be adapted to varying demand.
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4.6 Space for other usage areas

4.6.1 General

In all libraries there will be space areas that cannot be calculated with a general formula, but which should be
dimensioned individually according to local circumstances, e.g. according to the population to be served, the

structure

and organisation of the library, or the size and type of the collections.

Though there are no general parameters for such spaces, the required space can often be estimated by using
known dimensions for equipment and furniture and adding the necessary movement area. Examples are a

library sh
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, only in small libraries are visitors led directly from the entrance to reading-roomg\or open ac
brmally, libraries need an entrance hall that offers orientation and initial guidance informatio

nce is crucial for the first impression of the library; it determines whether/the visitors feel welcon
ed. In order to give a favourable impression of the library and its services, the entrance hall sh
bus, light and clearly laid out. It should be large enough for visitors to move about and o
bs, and able to accommodate a group assembling for a guided tour‘or other activity.

ture of the entrance hall should make the main options fordser activities visible, if possible wit
bus sign posting. If the hall opens up to other service areas;.this will invite visitors to move on. A
I make the entrance hall more impressive, and good ‘lighting, whether by daylight or artificial

support tihe orientation.
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hoice of entrance doors, the needs of handicapped persons and the amount of user traffic at peak

uld be considered. Automatic doors are usefulfor both purposes. As visitors enter from outside
hould be hard-wearing, easy to clean and nen-slip.

rance halls contain a reception desk.that can combine the functions of initial information, registg
nd entrance/exit control. Another solution is to place the loan desk in the entrance hall an
first information, registering and control functions into the lending activities. As library staff wi
t the respective desks, draught\from the entrance doors should be prevented.

nt that is usually placed.inah entrance hall includes:

rs and wardrobes;

hone boxes;

c) achange machine;

d) infor

nal seating for waiting persons;

the

ring
d to
| be

e) terminals for short searches and activities, e.g. for renewals.

In certain

libraries there can be need for security checks (bags and persons) in the entrance hall.

Entrance halls are also a convenient place for presenting new acquisitions of print and other physical media.
Shelves or tables can be used for the display. The media are generally sorted as to topics or target groups,
e.g. books and brochures about new tax laws, or picture books, CDs and DVDs for small children. There
should be enough space for users going round and browsing and some relaxed seating nearby.
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4.6.3 Lounge areas

Inviting and comfortable areas for recreation and communication are important spaces in all types of libraries.
They can be designed as comfortable lounge areas or as combinations of armchairs and tables for newspaper
or magazine reading areas. Lounge areas offer relaxed seating, often wireless access and different types of
information. They are frequently placed in or near the entrance hall, where they open up to the different library
activities. In larger libraries with specified departments and/or several storeys, there will generally be at least
small lounge areas at all levels. In close proximity of a lounge area can be located services such as
newspapers, library cafeterias. Internet bars plus more informal exhibition areas. Lounge areas have to be
separated acoustically from quieter areas of the library.

In Iqunge areas, flat screens of different size are sometimes used for news dissemination, e.g. for)gresenting
new| services and new media. There should be ample space in front of a screen. If the news is.\0f a| kind that
usefs will pick up in passing-by, no seating will be necessary. If there is a kind of news broadcasting|there will
be rleed of some type of relaxed seating.

As tp space for seating in lounge areas, see 4.2.2.6.

4.6.4 Interactive spaces

Information and communication technology (ICT) provides new ways“of’ communication, mediation and
knoyledge promotion with active participation of the users. Researchers work with various types of|so-called
penfasive computing, among other things on projects in connection with libraries.

In ofder to meet upcoming needs for interactive services futuretlibrary buildings should incorporatge specific
spages prepared for these activities. In interactive spaces in buildings ICT technology is integrated in furniture
(e.g| tables), walls, and even in the entire building. This means fully cabled areas with easy access.

EXAMPLE An interactive-information wall would need, a space of 4 x 6 m? for back-office servers etc. ahd a large
touch-screen wall including a space before it for the public to access the wall. The area should be insulated from areas
that flemand quietness. Seating for users waiting to use\the wall should be provided.

4.6.5 Sickroom

A special rest facility or sickroom for users will generally be necessary. Depending on the size of the library
and|the number of daily visitors this\facility can be very basic or more sophisticated. A bed or sofa where it is
possible to lie down is the maif furniture needed; the room could also have a chair, table etc. Sometimes it
might be necessary to add an alarm device so that help can be summoned. Water connection will be|needed.

In spme countries thereare recommendations or legal regulations about the size, equipment and fyrniture of
sickfooms.

4.6.6 Toilets/lavatories

It is jnecessary to provide sufficient toilets for users. The size and number of lavatories are subject td the legal
regylations and recommendations of each country. The location can depend on architectural aspects

The lavatories should be barrier-free and accessible. Cold and warm water should be available.

4.6.7 Lockers and wardrobes

The number of lockers and the size of a wardrobe depend on the average number of visitors per hour and on
the number of user places. As control of lockers and wardrobes will be important, they should not be situated
too far from staff places.

A locker should be at least 30 cm broad, 40 cm high and 50 cm deep; this is sufficient for a short coat and a
brief case. For 12 such lockers, inclusive of movement area, 1,50 m? are necessary. Larger lockers should be
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offered for long coats and larger cases, 3 such lockers, inclusive of movement area, will also need 1.50 m% A
certain number of lockers should be at least 40 cm broad for housing bicycle or motorcycle helmets.

It has proved practical to offer tables between ranges of lockers for short-time storing of clothes and bags
when using a locker.

4.6.8 Reprography

Generally, equipment for digital reprography will be provided for users, often with data storing or data
communication possibilities. As the size of the machines depends on the amount and type of usage, space for

each maq

When plg

a) nois¢ protection (copying machines, printers);

b) gene

c) ozon

Adequats
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Since snj
library bu

If smokin
does nof]
condition

When s
the requi

cing the equipment in the user area, the following issues should be kept in mind:

ration of heat;

e pollution (especially copying machines, printers).

noise protection and ventilation of such areas should be ensured.

moking areas

oking has been forbidden in public buildings in most countries, special facilities for smokers in
Idings have become rare. But there are often designated smoking areas located outside.

side

j is allowed in a specified place inside the building,that area should be partitioned off so that snoke

permeate to other areas. Fire protection should” be considered. If the smoking area has
ng, the air should be filtered before re-circulating.

oking in the building is forbidden by law, institutions can provide an outdoor smoking area, subje
rements of the respective law. Outdoer smoking areas should be clearly marked by approp,

signage

to entrances, windows and ventilation systems. There are also sometimes regulations as to whether
outdoor §moking areas should be sheltered by a roof or wall against wind and rain.

4.7 Spage for collections

471 Ggneral

nd ashtrays. The areas should be-logated at a certain distance, often specified by legal regulati

air-

ct to
fiate
ons,

the

This subglause proposés.rmethods for calculating the space required for the physical collections. The metiods

are differgntiated as_totypes and formats of materials in the collections.

The spa

position -|withrconstant axis centre distance.

caleulations are based on freestanding double-faced shelves - or on other furniture in back to

back

The following parameters should be determined before calculating:

a) shelf depth;

b) shelf height;

c) number of shelf boards on top of each other;

d) stack aisle width and axis centre distance;

e) length of shelving ranges;

f)  capacity of the shelves.
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For compact shelving, the calculation should follow the description in 4.7.9. For automated shelving,
see 4.7.10.

Tables 1 to 12 (4.7.3 to 4.7.8) show directly what value the specific parameters can have for various materials.

When all parameters have been established, the required space can either be calculated by the Formula 1
(4.7.11) or by taking the respective value of required space per 1,000 media out of Tables 13 to 24.

The Tables 1, 3, 4, 5, 6, 9 and 11 are based on using normal shelves. For non-book material in frontal display
there are other types of more ergonomic furniture, often in terraced format, for which the required space can
also-be-determined-byv-the-Formula 1 _if tha danth of thg furnitura and the canacitv of the hoards are known

". e AL v TTTTETETY "."" ~ .l‘"" o """."“"' ."‘"": ".' ~ =J o ~ ""."' sk .
Expgrience shows that the space required using such furniture is similar to the space required) for frontal
dispjay in normal shelves.

Formula 1 can also be used for media requiring dust protection like microfiches, microfilms;_sound recordings
and|audiovisual documents. Such media are usually stored in metal cupboards.

4.7.2 Limitations

When calculating storage requirements for collections, national or local legislation and regulations cpncerning
public buildings (e.g. security issues) have to be considered and might ‘have precedence over intg¢rnational
standards or technical reports. Regulations in legislation and in standards can determine limits of shelving
frame height, the distance of bottom shelves to the ground, the lefigth of shelving ranges and thg distance
between the highest shelf and the room ceiling. Such regulations.aim at giving free access to the media and at
ensliring adequate circulation in stack aisles.

The|tables in this subclause show examples of shelving-different materials in different shelves or|furniture,
according to the size of the materials. This method saves space, but on the other side consistent shelving is
morg flexible. If the type of collection changes in a library, or if parts of the collection should change their place,
it will be easier to move the collections than the . shelves that have been adapted to the size and|shape of
spegified areas. In particular, differentiated shelving might not be practical in libraries where a small collection
doe$ not justify different types of shelving, except for special display. This does not apply to speciallfurniture,
e.g.[for picture books.

Thig Technical Report does not give~guidance as to the adequate size of collections, nor doe$ it show
calcplations for the future growth 'of the collection. Planning the space for collections will of courge not be
restricted to the existing collection; but will generally include the space needed for the library’s acqujsitions of
minimum the next 5 to 10 years) The foreseeable growth of the collection depends on several factors
a) |the weeding policy, ‘€Specially in public libraries;

b) |the library’s mission regarding long-time preservation of its collections;

c) |[the expected percentage of electronic publications, which differs widely between subject collectjons (e.g.
medicine or history) and will grow in future.

A basic calculation might be based on the library’s number of acquisitions during the last 3 year$ and the
developments in publishing in the subjects and materials that the Tibrary is collecting.

Formulas for collection development in libraries have been developed both for public and for academic
libraries. Those formulas were for the most part based on print media and therefore are not adequate where
there are electronic collections. Each library has to decide whether a specified formula could be used for
calculating the growth at least of its print collection.

4.7.3 Shelf depth

Usually, the same shelf depth will be chosen for large parts of the collection because of higher flexibility for
reorganisations and removals. But in the first instance, the format of the media to be shelved and the type of
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shelving (standing with spine-out, standing with frontal display or lying on the shelves) will determine the shelf
depth. (For the book formats, see ISO 216:2007).

Table 1 — Shelf depth recommended for types of media and types of shelving

Type of media Type of shelving Depth of single-faced shelf
(mm)
books (octavo and quarto) standing, spine-out 250 to 300
books (fpte} stanging—spine-odt 366-teo4060
books (Iprge folio) lying 400 to 500
newspapers (unbound issues) lying 400 to 600
periodichls (unbound issues) latest issue on slanting shelving, | 300 to 450
others lying behind
printed music documents standing, spine-out 250 to 300
maps/plans (folded) standing, frontal display 250 to 300
phonogiaph records standing, frontal display 300 te400
standing, spine-out 300 to 400
Files Lying, in boards 350 to 400
CD, CD{ROM, DVD, audio and standing, spine-out 200 to 250
video cdssettes standing, frontal display 250 to 400

The recommended shelf depth in furniture for special media depends on the design of the furniture.

Table 2 — Shelf depth-for special media furniture

Type of media | Type of Type of Depth of shelf
furniture shelving or drawer
(mm)
maps/plans map case or lying 1 000
cabinet
non-book.media | media case with | standing, spine- | 300 to 500
door, to be out
handled from
the front

non-book media | media case with | standing, spine- | 600 to 700
sliding shelves | out
or drawers, to
be handled from
the side

For preservation reasons it can be necessary to sort maps and plans by size in adequate cabinets. This will
prevent sliding.

4.7.4 Length of shelving ranges or furniture ranges

The calculations assume that there are double-faced shelves. The basic unit has a standardised length of
1 m; additional sections can be added to form a shelving range.
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Some manufacturers use units with a reduced dimension of 0,90 m. In historic buildings, it could be space-
saving to use shelves of other dimensions beside the standardised units.

Special furniture for media can have units of various sizes. In public libraries, the many varieties of shelving
will result in varying lengths of shelving ranges.

For reasons of work organisation, the maximum length of a shelving range should not be more than 8 m.
Shelving ranges with a length over 5 m should be open at both ends in order to facilitate movement into the
next stack aisle. The general rule is that in shelving areas with high usage of the media the shelving ranges
should be shorter.

The
(sesd

Inc

events of all types, shelving units on castors can be very useful. Such shelving units can be quickly|

Table 3 — Recommended length of shelving ranges

Library area Length of shelving ranges
(m)
closed stacks, compact storage 5t08
open stacks 5t07
open access area 3to7
children’s area 2t05

average length of shelving ranges will strongly influence the “space required for access to th
Table 12).

b shelves

ildren’s libraries, and in all library spaces with multiple“functions, especially spaces that are oftef used for

e.g.|lwhen arranging seating for an audience.

Shelves on castors should not be more than,2to 3 m long and 150 to 180 cm high; for children’s 3

length will be more practical.

In

sec
the
[oJokY:

4.7.

The

untries or regions that are prone)to earthquakes there should be escape routes from the
ons in order to avoid injury by.the drop of materials. The length of the shelving ranges should 3
minimum of the values shewn in Table 3, and space should be left between the shelving
bible, the materials on therupper shelves should be stored with anti-drop devices.

D

—_

)

N

Shelf height and-number of shelf boards on top of each other

number of shelf.boards on top of each other is determined by:

The size‘ofjthe media to be stored; standard book formats are:

octavo (8°) : up to 250 mm

O\ . 0
=

removed

reas 2 m

shelving
lways be
anges. If

~

w
-

quartu (4 Vi
folio (2°) : 350 to 450 mm

large folio : more than 450 mm (will usually be stored lying on the shelves)
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The shelf height (vertical distance between two shelf boards) follows from the height of the shelved media plus
at least 50 mm for the board itself and the necessary space between the media and the next board.

b) The distance between the floor and the bottom shelf board.
For ergonomic reasons the bottom shelf boards should be at least 200 mm over the floor. For adequate
air circulation, especially in areas with rare collections, a distance of 150 mm between the bottom shelf
board and the floor and between the highest shelf board and the ceiling is recommended.

c) The height of the shelf frame.
Usually, the height of the frames should be not more than 2.25 m.

In public libraries, the frame height will vary depending on the functions of the area and the position of the
shelves.in the room

Thble 4 — Shelf frame height and number of shelf boards on top of each other for books

Library area Frame height Number of shelif
boards
(m)
(mean)
closed stacks, compact storage; 2,25 5to 7

shelving in accession order

open stacks (shelving in accession | 2,25 5to7
order or classified shelving)

open access areas, reading 1,80 to 2,05 (public 4t06
rooms, reference and information libraries)

area 2,25 (academic libraries)
children’s area 1,50 to 1,80 3to4

In most gf the humanities, volumes in octavo format'size will usually be more common, so that 7 shelf boprds
on top ofleach other can be calculated. In technical sciences, natural sciences and medicine the percentage
of volumgs in quarto format will be higher; it’is,recommended to limit the number of shelf boards to 6.

For the space-saving storage in accession order, where materials are differentiated as to size, mean values
are calcylated; the relation of octavo to quarto volumes can vary. In free access areas and refer¢nce
collections with classified shelving,“a lower number of shelf boards are recommended, as formats wi|l be
mixed.

For volumes in folio formaf;-4 shelf boards and a shelf frame height of 2,25 mm are recommended. Shglves
for volumies in plano fafmat in standing position should have 3 shelf boards.

Some tyges of non-book media have standardised formats that facilitate the optimal use of shelves.
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Type and format Type of With or without Shelf boards on top of each other
of media storage security case
Frame Frame Frame Frame
height height height height
2,25m 2,05m 1,80 m 1,55 m
periodicals, latest issue on - 6 5 3to4 3to4
unbound issues slanting
DhU:V;I Is, Uthcl 9
lying behind
grinted music standing, spine- | - 5 5 4 3
documents out
maps/plans standing, frontal | - 2to4 2t03 2103 2
(folded) display
flles lying, bound in | - 4108 4t07 4106 -
boards
ghonograph standing, spine- 5 5 4 3
records out
standing, frontal | - 2 2 2 1
display
¢D, CD-ROM standing, spine- | without security 10 9 8 7
out case
with security 9 8 7 6
case
standing, frontal | wither without 4 4 4 3
display security case
dudio cassettes standing, spine~"\{\Without security 12 11 10 8
out case
with security 10 9 8 7
case
standing, frontal | with or without 4 4 4 3
display security case
ovD standing, spine- | without security | 7 7 6 5
out case
with security 7 6 5 4
case
standing, frontal | with or without 3 3 3 2
diapk:y bcbwity CasSc
video cassettes standing, spine- | without security 7 7 5t06 5
out case
with security 7 6 5 4
case
standing, frontal | with or without 3 3 3 2
display security case
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4.7.6 Shelf capacity

The shelf capacity varies according to the type of media shelved and the functional area of the library.

Shelf capacity will be lower for classified shelving than for shelving in accession order, as classified shelving

requires |

4.7.6.1

eaving gaps in order to avoid frequent moving of materials.

Books

In public libraries, it is normal to use a section of the same shelf for showing media in frontal display beside

those in Epie-outposition. As thisfunction {5 not included i Tabie 6, shefftapacity shoutd—be Teduced
accordingly.
Table 6 — Shelf capacity for books (standing, spine-out)

Functional area Number of books per 1 m shelf\board

closed stacks and compact shelving (shelving in 25 to 35

acgession order)

open stacks (shelving in accession order) 25 to 35

open stacks (classified shelving) 20to 30

open access areas, reference area and reading 20 to 30

rogms

children’s books 25 t060

bolnd periodicals 1510 25
The numper of 50 children’s books per shelf boardtakes account of small sized material while 25 bookqg per
shelf are possible with larger material.
For books and brochures of small formats/the higher values should be used. For rare book collections| the
lower valfies should be taken.
Picture bpoks in larger formats are usually displayed in special furniture (kinderbox).
For presgrvation reasons, oyersize books (e.g. bound newspapers) should best be stored lying in special
shelves. For handling the velumes, not more than 5 volumes should be lying one upon the other.
4.7.6.2 | Periodicals-and newspapers
Unbound|periodigals are usually stored in special display shelves (periodical stands) or cabinets that show the
recent isgues in‘frontal display. The periodical stands or cabinets usually have separate compartments fof the
periodicalscthat can be hinged to allow a limited number of back issues to be stored on a flat shelf bpard
behind ther

The compartments are between 36 to 45 cm deep and high and about 30 cm broad, 4 to 5 shelf boards in a
periodical stand or cupboard are recommended as maximum.
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Table 7 — Shelf capacity for unbound periodicals and newspapers

Media type Type of shelving Compartments per
1 m shelf board

periodicals sloping shelf boards 3to4
displaying the latest issues,
others lying behind

newspapers lying on shelf boards 1to2

The|compartments should not be more than half filled in order to facilitate the retrieval of specified.isques.

=

Table 8 — Required compartments for the yearly issues of one periodical or,newspape

Frequency of publication Compartments
monthly 1
bimonthly 2
weekly 4

Daily newspapers require two compartments per month.

The|newest issues are usually displayed in newspaper racks of different materials and size with either special
pangls holding the folded newspapers in vertical position; or rods on which the newspapers are hanging.

>

4.7.6.3 Non-book media in shelves

The|shelf capacity for non-book media dogs not only depend on the type of storage. In free accefss areas,
certgin library materials are frequently stered in security cases (frames) in order to secure them against theft
of the whole item or a supplement. Frontal display as well as storage in security cases will reduce|the shelf
capacity.

The|values given in Table 9 correspond to 90 % shelf occupancy. There is no differentiation between shelving
in ag¢cession order and classified shelving. The values could be adjusted accordingly.
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Table 9 — Shelf capacity for non-book media

Type of media

Type of storage

With or without
security case

Number of media
per 1 m shelf

printed music documents | standing; spine-out - 70
maps folded standing; frontal display | - 50
files lying; bound in boards - 6 to10 boxes?
phonograph records standing; spine-out - 160 to 200
standing; frontal display | - 60
CD standing; spine-out without security case 80 to 100
CD-ROM with security case 40 to 50
standing; frontal display | without security case 70 to 100
with security case 404060
audio cgssettes standing; spine-out without security case 50 to 60
with security case 351045
standing; frontal display | without security case 80
with security case 60
DVD standing; spine-out without security case 50
position with security case 25
standing; frontal display | without security case 50
with security case 20
video regordings standing; spine-out without security case 25
with security case 20to 30
standing; frontal’display | without security case 30
with security case 25

a2 Depends on the height and width of boxes and also on the number of boxes.

Non-book media stored.in special cabinets

The capdcity of cabinets for non-book media (height x width x depth: 1,90 x 0,60 x 0,70 m) with drawers

are pulled out laterally is as follows per cabinet:

Table 10 — Shelf ity of cabinets f ool i

Type of media Capacity per cabinet
microfiches 25,000

microfilms 35mm 1,400

microfilms 16mm 700

CD/CD-ROM 2,300

audio cassettes 1,900

DVD 1,200

video recordings 470
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Maps are best stored lying in plan cabinets. A plan cabinet (height x width x depth: 1 x 1,40 x 1 m) has
usually 8 to10 drawers. Each drawer has a capacity equivalent to 3 to 7 files and 30 maps per file.

4.7.7 Stack aisle width and axis centre distance

4.7.71 Stack aisle width

A stack aisle is the path between two shelf ranges for retrieving and shelving of library materials, wide enough
for book trolleys.

rally, stack aisles should be wider if the media in the shelves are heavily used. The movement area for
pergons in the stack aisle should be at least 0,75 m. National or local regulations, especially for barrier free
building, will often prescribe broader aisles, e.g. 0,90 m for a stack aisle not longer than 5 m,cor-a minimum of
1,20 m for wheelchairs to move around, 1,40 m is sufficient for two-way traffic, one trafficyway mepning the
spage for one person to move around, 1,50 m width enables a wheelchair user to cross,another usér, to turn
and|face the shelf or to turn back.

In r¢ading rooms or open access stacks with tables and chairs, there shouldbé&.a distance of at Jeast 2 m
between shelves and tables for access to the shelves.

Thellonger the shelving ranges are, the wider the aisles have to be, as passages to other aisles will pe farther
off gnd more persons might be busy simultaneously in the aisle.

centre distance is the distance from centre post to centre post of two parallel single-sided (single-faced)
or double-sided (double-faced) shelves. The axis centre.distance in shelving ranges is equal to tHe sum of

In open access areas and in reading rooms and,information areas, an axis centre distance of 1,80 m with
shelves of 300 mm depth provides an aisle of 1,20 m, which is adequate for a wheelchair user to go gtraight.

Tabje 11 — Stack aisle width and axis centre distance for shelves of 0,25 m to 0,35 m depth in|different

functional areas

Functional area Aisle width Axis centre distance
(m) (m)
0,25 depth 0,30 depth | 0,35 depth

closed.stacks from 0,80 to 0,90 from 1,30 to from 1,40 from 1,50
1,40 to 1,50 to 1,60
compact shelving from 0,80 to 0,90 from 0,60 to from 0,70 from 0,80
(block with 8 0,65 to 0,75 to 0,85
shelving ranges)
Open stacks from 0,9010 1,50 from T.40tc | from 1,50 from 1,60
2,00 to 2,10 to 2,20
open access areas, | from 1,20 to 1,50 from 1,70 to from 1,80 from 1,90
reading rooms, 2,00 to 2,10 to 2,20

information area,
children’s and
young adults' library
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For compact shelving, the axis centre distance shows the sum of the double-faced shelves’ depth plus that
proportion of the stack aisle that belongs to these shelves. For calculating that proportion, the stack aisle width
is divided by the number of linked double-faced shelves. In Table 11, it is calculated for a compact shelving
block with 8 shelving ranges.

EXAMPLE There are 6 ranges of double-faced shelves in a compact shelving block. The depth of the double-faced
shelves is 50 cm; the stack aisle width is 90 cm. Then the axis centre distance is: 50 + (90 /6) = 50 + 15 = 65 cm.

See als0 4.7.9.

For deeper shelves (see Table 1), wider axis centre distances have to be calculated

The calculations in Tables 13 to 24 are based on a 300 mm shelf depth where this is compatible with the|size
of the mgterials that are stored. Formula 1 applies for other shelf depths either. In case different shelf depths
are considered, axis centre distances will have to be re-calculated and the shelving flexibility will\be redulced,
especially concerning oversized documents.

Where miedia cabinets are used, the drawers are usually pulled out entirely. The stack aisle width has tp be
broad enpugh to allow this.

4.7.8 Afcess to shelving sections

In contemporary academic libraries there are typically spaces of approximately 15 m width in which|two
shelving $ections find place, separated by a main aisle, and with each.Section having a secondary aisle af the
outside, parallel to the main aisle (see Figure 1). The calculation of the.necessary movement area is basefd on
this model.
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Stack aisle

Stack aisle

o>

Q!dn aisle

Main aisle

Figure 1 — Access to shelving sections

Side aisle

The space required for access to shelving sections is presented as a factor by which the space of the shelving

sections has to be multiplied.

The movement area usually consists of:

a) main aisles, whose width should not go below 2,50 m;

b) secondary aisles, whose width should not go below 0,80 m;
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c) spaces near supports that cannot be used otherwise;

d) other non-usable space because of an unfavourable layout, for example nonrectangular rooms, niches,
irregular arrangement of supports, position and number of doors (not considered in the calculations, to be
determined for each individual library).

The following steps are necessary for calculating the movement area:

1) Calculation of the shelving section space by multiplying the number of shelving ranges with the

1

3)

P13

=(mxIxd)-c

Calculation of the movement area using the product of the main aisle width (proportionally) plug
Side aisle width multiplied by the axis centre distance of shelves multiplied by the number of she
[anges:

(= (a+m)xdxn
The factor is then proportioned with the shelving section space.“The aim is to assess
bercentage has to be added to the shelving section space for both the necessary movement

Bnd the average space for columns.

F (M +¢): bx100

M = movément area;

a = side g

isle width;

m = prop¢rtion main aisle (usually half the width);

the
ving

vhat
hrea

5m.

d = axis gentre distance;

n = number of shelving ranges within the shelving section;

[ = length| of shelf range;

P = additional space for movement area in percent of shelving section space;

¢ = additipnal space for_¢olumns (one column every 6 m);

b = shelving sectionspace (excluding space for columns).

EXAMPLE NMovement area for closed stacks with seven shelving ranges of 8 m length, axis centre distance 1
side aisle width 0,8 m, main aisle width 2,5 m.

a=0,8m

m=1,25m

d=15m

[=8m

n=7

c=2,92m?

b=281,08 m
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Shelving section:
b=(7x8x15)—292=281,08

Movement area:
M=(0,8+125)x15x7=2153

Factor for movement area as percentage of the shelving section space:

P=(21,53+2,92):81,08 x 100 = 30,2
Faclor for movement area (rounded) = 1,3

Generally said, the higher the use per document is in a shelving area, the smaller the shelving sedtions and
the larger the movement area should be.

Table 12 — Space needed for access to shelving sections

Average length of a Factor for movement areas
shelving range
(m) Areas with standard shelves Compact shelving
(rounded) (rounded)
8 1,30 1,30
7 1,35 1,35
6 1,40 1,40
5 1,50 1,45
4 1,60 1,55
3 N75 1,70
2 2,10 2,05

Higher factors for movement areas than those shown in Table 12 will be needed, where the shglves are
placed in irregular arrangement to enable browsing, often occurring in public libraries, or where rooms are of
unfgvourable size orShape, so that the shelves should be adapted to the rooms and additional movement
areg can be necessary.

The|use of bagk transport systems requires provision of adequate space for storage and sorting pf media.
Morgovers-there should be some workplaces where the shelving staff can handle print or electronic ofders.

4.7.9 -Compact shelving

Depending on their construction (length and height of the shelving ranges) and the structure of the building
(loading capacity and layout), compact shelving systems can have up to 100 % additional capacity than fixed
shelves in the same space.

The capacity depends on the size of the shelving sections and on whether different media formats are
separated. For choosing the size of the shelving sections and shelving ranges, the structure of the building
and the expected activities (media retrieval) should be considered.

Each shelving section has a stack aisle opening to at least 0,80 m width, if the shelving ranges are maximum

8 m (can vary as to different manufacturers), for retrieval and re-shelving. Only one person can work in a
given stack aisle.
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The longer the shelving ranges are, and the more frequently several people work simultaneously in a shelving
section, the more and wider stack aisles should be provided.

In case of compact shelving manually operated, it is necessary to consider the maximum bearable load.
Where the length of shelving ranges exceeds 9 m, manual operation is usually not possible.

Double-faced shelves in a compact shelving system require 30 to 70 mm more depth than the sum of the two
shelf depths. This is due to installation issues and finger protection.

4.7.10 Aptomated storage
4.7.10.1 | General

Automatgd storage is a form of high-density storage facility. At present, Automated Storage“and Retrieval
Systems [(ASRS), using containers retrieved by a robotic mechanism, are increasingly being”introduced|into
high-density storage facilities in libraries. Advantages of this kind of storage are the efficient use of spacej the
speed of|retrieving and returning materials, and the possibility to control environmental conditions (humidity,
temperatyre, dust).

The ASRIS consists of storage racks, a robot fork lift and conveyors, containers-(bins, boxes) for materials, a
storage ¢ontrol system (computer system with software), electrical and data wiring, and a loading in/out
station. Its high-density offers 15 to 20 times the capacity of traditional library shelving. ASRS can hold spme
1 million yolumes in a 500 to 1 000 m? building module.

4.7.10.2 | Construction and capacity of ASRS

This storage system can be installed within a library building as a free standing structure. The exteripr is
covered |with screening material to protect the system and the stored material. The storage |has
steel/alurhinium pillars and a concrete floor. Multi-level (single or double) storage racks are lined up and|one
or more gangways are inserted for a robot fork lift((stacker crane) between racks. The robots that carry the
containens move on rails horizontally and vertically.

A contaiper usually stores two rows of books standing on edge. The space inside the container caf be
delimited| by dividers to keep the contents organized and firmly in place. Containers are designed t¢ be
compatible with standard book sizes,-but they can also accommodate variant size books laid out flat, archival
materials| CDs, DVDs, etc. Every container has a bar code or RFID as a unique identifier for controlling them,
as does gvery item placed in the containers. The robot carrying a container moves on rails at the spedd of
more thah 3 m per second harizontally and 0.66 m per second vertically. The containers are constructdd of
material that should be sqlid\enough to carry a load capacity of 40 kg to 70 kg, and light enough to handle
easily.

Total stoage capaeity of ASRS in book volume is determined by the multiplication of a container’s capacity of
books and the numbers of containers stored on the storage racks. The container’s capacity is measurefl by
the avergge spine size (a thickness of 2/3 cm). The load of the entire automated storage system basigally
depends [on_how r211any levels of storage rack are assembled. In general, the load of an ASRS less than [I0m
high is 3,6tperm

4.7.10.3 Operation of the ASRS

The ASRS is operated at the loading in/out station which is an integrated location for many functions. The
infout station functions simultaneously as a taking-out slot, a user counter, a workstation with a barcode/RFID
reader for both container and materials, a monitoring printer, and a work space for operators. It is therefore
desirable to locate the station next to the loan desk. When there is not enough space for i, alternatively the
station can be located separately from the loan desk. In this case more facilities and equipment are needed to
link between the station and loan desk.
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When storing materials, an operator puts them into the appropriate container after reading the identifier (bar
code or RFID) of materials, and then the container is loaded into the storage shelving. There are two ways to
load the material; free addressing and fixed addressing. In a fixed addressing system, each item to be stored
has a fixed association with a unique storage container to which it will be returned after use; in a free
addressing system, the item is linked to any appropriate container when it is stored, and released from that
link when it is removed, so that it can be returned to any other container the next time. Free addressing has
high performance in terms of storage capacity because it can allocate the material by size (or distribute items
more evenly among containers) to achieve efficient storage and retrieval.

When retrieving material, an operator inputs the call number or other bibliographic information of the material

to c

It up If this storage cantrol system is_linked to the automated Iihrnry system, the retrieval can be

cont
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rolled through the online catalogue. In such a case, the users can operate it directly andf
ested material at the loading station. The system should have a maximum output capacity. of 1
containers per hour out to the stations.

10.4 Other requirements for ASRS

ctive to keep ASRS conditions constant than ordinary stack areas. A fire extinguishing applian
ut in place and earthquake-proof safety is necessary (horizontal seismic _co-efficient £ = 0,4). L

onitoring system of operation control, such as recording the computer operation transactions g
0 record of operation is needed for the recovery of the operation and for credibility of the systen
e reason, a backup system should hold the inventory data (database) of the storage materials.
Cce is needed to avoid accidents when someone breaks, inyto the system or earthquakes occur. 7
vibration of the operation should be controlled to be.as low as possible in order not to cause
Cts to other areas.

i1 Calculation of space

required space in m? of main usable area‘can be calculated with Formula 1.
required space for n media, including-.the movement area, is the product of:

the space for a single-faced shelf, stack aisle included;

the number of shelves needed to store the collection;

the movement area-factor.

5e three factors-are clearly identified in Formula 1.

hula 1:.Space required for a specified amount of media, movement area included.

ex| n1

needed except for maintenance periods. Space for maintenance should be ensured around racks.

ptch their
hore than

requirement for air conditioning is almost the same as for compact shelving. It is easier and more

ce should
ighting is

nd digital
n. For the
A failsafe
'he noise

adverse

Fl= x N

X

(1)

Z nZxno

F1 = required space for n media, movement area included, in m?;

e =

axis centre distance of the double-faced shelves, in m;

n1 = number of media to be shelved;

n2 = number of media per shelf board of length | (usually 1 m);

n3 = number of shelf boards on top of each other;
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[ =length of a single shelf in m;

N = factor for the movement area (see Table 12).

In the above formula, and in the results of calculations in Tables 13 to 24, the following issues are not

considered:

a) space for shelving staff (see 4.8);

b) space for sorting and handling media, for book trolleys (see 4.9.2 and 4.9.4);

c) space for transport technology (e.g. book transport system, see 5.3);

d) space for printers for orders via the online catalogue;

e) space for reprography (see 4.9.13).

The Tablgs 13 to 24 offer for each functional area (column 2 in the tables) values that@ate calculated by Using
Formula | for specified conditions (column 3 to 9).

Shelf degth in column 4 is 300 mm where this is compatible with the size of the materials that are stored] For
small or|large materials (e.g. for newspapers or CDs), other shelf depths have been identified for| the

calculatign.

For non-thook material, for more convenience, there is no distinction between classified shelving and shelving

in accesdion order, but calculations are made on the basis of 90 % capacity utilisation.

For comgact shelving, column 6 (axis centre distance) is calculated for a shelving block with 8 shelving rapges.

Unfavourpble size and shape of the rooms requires a higher factor in column 10.

Legend df column 2 in the following tables:

cls

cos

0s

os (ao)
os (cs)
oa

oa (al)

oa (pl)

closed stacks

compact shelving

open stacks (general)

open stacks, shelving in accession order
open stacks,.classified shelving

open access area (general)
open.access area, academic library

epen access area, public library

box

56

open access area, children
without security case

with security case

frontal display

spine-out

storage: lying

storage: in boxes
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4.8 Space for library staff

4.8.1 General

The space needed for library staff will depend first and foremost on the number of employees, which
contingent on the number of part-time employees and project staff can be considerably higher than the
number on the staff establishment. The necessary space for a certain number of employees might be reduced
by desk-sharing; but, on the other side, there will be staff needing two workplaces, e.g. when working partly at
the information desk and partly in background services. Secondly, the space will also depend on the kind of
work done by each employee and the type of equipment needed.

In most cquntries, there are basic regulations for the size of office rooms in administrative bodies. But SlIACh
regulationg can generally be adapted to the special tasks of specified institutions. For libraries;the daily
processind of media, whether newly acquired or returned from bindery, lending or interlibrary loan; and the
equipment used for the processing has to be considered. Many workplaces will need additional space for
short-time |storage of media, e.g. for shelves and trolleys.

Staff with user contacts will need workplaces with adequate furniture for accommodating visitors. Nearly] all
workplaces today should be equipped with computers and Internet access, most ef.them also with copyihg,
printing, and scanning facilities, at least nearby.

In planning the staff areas the library should also keep in mind that the(need for workplaces and their

equipment might change in the different departments. Traditional work~might be taken over by automaled
systems, while additional staff space will be needed for user training and information technology.

4.8.2 Locgation of workplaces
An importgnt issue when planning staff areas is the consideration of the library’s organisation and| of
workflows |in the library. The background services, especially the media processing activities (acquisitipn,
cataloguing, subject indexing, labelling etc.) can be organised in various ways. The processing can be splitjup
according to
a) types pf media (e.g. printed books and joutnals, electronic media, old and rare materials etc.);

b) the methods of acquisition (purchase.and licensing, gifts and exchange material, legal deposit copies);

c) speciflc subjects, especially in academic libraries (e.g. language and literature, sociology, medicine);

d) medig for specific target@rotps (e.g. children’s books, large-print books, media in the languages]| of
immigrant groups).

The locatipn of staff warkplaces in background procedures will follow the processing paths, as far ag a
transport gf physicalniedia is involved. In the case of electronic media or electronic delivery procedures, the
location bgcomesdargely independent.

In small ligraties, even staff working in background services like media processing will often have workplag¢es

that elo dn oo PR S T oo all ataff il b o avalred o diromt et oo
al are aceessioetotsersasifsucnnorartesSheary-an-StarmrwhroeHvorveaiairect USer-Services:

4.8.3 Calculation of space

4.8.3.1 General

For a rough estimate of the amount of space needed for staff workplaces, it might be sufficient to establish the
number of workplaces needed and calculate the necessary space by multiplying with 12.50 m? per place.

In addition to the workplaces, the facilities needed for the staff should be considered. This includes toilets and
cloakrooms, tea rooms/kitchenettes, meeting rooms etc.
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As a rough estimate, this additional space could be calculated on the basis of 5 to 6 m® per FTE (full-time
equivalent) staff person.

4.8.3.2 Office space

Workplaces in libraries differ in size, depending on whether the work includes handling a large amount of
material or whether the work is mainly administrative, and also on the type and size of equipment needed.

Workplaces for acquisitions, cataloguing and technical processing of media, or for interlibrary lending, need
additional space for short- tlme storage of the media, for shelves book trolleys etc The work surface should
(place with

lackground
culated.

2

should be
calculated so that up to 3 to 4 people (visitors and employees) can be seated comfortably at a small meeting
tatlle. The same size of 18 m?is adequate for the workplace of a subject specialist, since besidg space for
stdring and handling media space for visitors has to be calculated.

The director’s office should not be less than 24 m. It should accommodate a large meeting table ahd enough
sedts for a small meeting (up to 6 or 7 visitors and employees, depénding on the size of the library).

Whether separate offices or open-plan offices are preferred will‘depend on workflows, issues of confidentiality
and privacy, and on the general management policy of the“fibrary. In case open-plan solutions afe chosen,
thgre is need for privacy areas or separate rooms.

4.4.3.3 Support rooms for offices

In prder to save space in the individual workplaces, equipment that is not constantly used can bg pooled in
separate support rooms near the offices, Such equipment as copying, faxing or scanning machlr es can be
placed there, and such rooms can also-haye archival functions for a department. Some 4 to 7 m? per machine
wil| be needed, possibly also a table for,sorting papers, and a cupboard for materials.

4.8.3.4 Studios

Fol the preparation of exhibitions and other events and for marketing activities, a special stuflio will be
prdctical. The room has.te’be big enough for handling large formats, should have good and flexille lighting,
and extra ventllatlon if. paint, glue or other substances containing solvent or with a strong smell are going to be
used, 20 to 25 m*{s @ suitable area.

4.4.3.5 Project room

Duringthe time of a project with a defined staff group a special project room could benefit the work| especially
if the-staff members devote only part of their working hours to the project. The size and layout will|differ from
case to case depending omn the character of the project, its duration and the mumber of persons imvolved.

4.8.3.6  Staff meeting and training areas

Different types of meeting areas for staff will be required depending on the size and the type of libraries.

A conference room will usually be furnished with seats around a meeting table. Such a room could also
benefit from a presentation area, but otherwise the meeting table will be the main focus. Allow 2.5 m? per seat

at the table as each person should have space for a notebook and some material. A presentation area needs
roughly 5 m>.
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If the conference room will be used for other functions, for instance for training sessions or instructions, a
classroom seating might be preferred, 3 to 3,5 m® per seat and about 7 m® for the instructor’s area will be
needed. The instructor’s station includes the IT and communication equipment necessary for training sessions.

In many cases, libraries have tasks of education and training in librarianship and/or information sciences or
related fields, often in conjunction with a library school or similar institution. In most cases, libraries undertake
the practical part of the training or study course. Generally, the staff meeting and training areas can be used
for these tasks. But in addition students/trainees will need a room where they can meet and study and keep
their personal belongings in lockers and wardrobes. The size of such a room depends on the normal number
of students/trainees being educated in the library. If the students/trainees get practical instruction in

departme

ts or branches_there should be an ndnnlnnfn number of additional \A/nrklnlanpe in these areas

he

sizeofab

hekground workplace, 9 m?, will usually be sufficient for such places (see 5.8.3.2).

be
5 a

Brs
ery
he
elp

of

hot
for

4.8.3.7 [Staff lounge

The staff members need areas for recreation. Usually, this means tea/coffee rooms or kitchenettes. Sych
rooms are|included in the “common areas” that will be shared by all staff. If the building is.large it might
necessary|to include several recreation rooms or local coffee and water stations. Even,if the library contain
restaurantfor cafeteria, a special recreation area for the staff is an essential part of thelibrary.

A special Jrest facility or sickroom is also necessary, but might be combined\with the sickroom for us
(see 4.6.5]. Depending on the size of the library and the number of staff members this facility can be v,
basic or more sophisticated. A bed or sofa where it is possible to lie dowfyis the main furniture needed;
room could also have a chair, table etc. Sometimes it might be necessary to add an alarm device so that h
can be summoned.

In some countries there are recommendations or legal regulations ‘about the size, equipment and furniturg
these common areas for recreation and rest.

4.8.3.8 [Toilets, cloakrooms and showers

Toilets for|staff are necessary in every library. Separate cloakrooms are needed if the workplaces are
equipped Wwith wardrobes, or if staff members have to change their clothing before starting work, e.g.
working in |restoration laboratories. Cloakrooms ¢an be more important in cold, snowy climates.

In case of firty work showers should be«available.

The size apd number of the different.rooms are subject to the legal regulations and recommendations of egch
country.

4.8.3.9 |Overview

The calculfation does-not'include circulation space.
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Table 25 — Space requirements for staff

Type of room

Recommended space

Office place with storage space
(for media processing, interlibrary lending etc.)

15 m?/staff person

Simple office place

12 m?/staff person

Background workplace
(for staff working at reference or circulation desks)

9 m?/staff person

ﬁibl: fUI DUIUjULat apcbia“ata
including a table for 3 to 4 persons)

including at table for 6 to 8 persons)

Office for department heads 18 m?
including a table for 3 to 4 persons)
Office for the library director 24 m?

Support rooms for offices
copying, archives, etc.)

2 to 3 m%/staff person depending on the humber
and type of machiines

Conference room

2,5 m%/seat # 5.1’ for presentation area

Staff training room

3 to 3,54n%/seat + 7 m?for instructor’s station

Place for library students or trainees

9 m?/person

Studios
marketing activities and preparing exhibitions)

20to 25 m?

4.9 Other spaces for library management\and technical services

4.91 General

Alllspaces not covered in 4.1 to 4. 8 (space for users, collections, and staff) are considered here.

When calculating space for the facilities mentioned in this subclause, it will be important to considenf workflows
comcerning transport of pritymaterials or other goods and supplies as well as people moving from one

furjction to the other.

Different library types) will have different needs of spaces for library management and technicgl services.
Whether special-facilities such as a bindery, a restoration laboratory or an IT centre exist, depends on the
libfary’s mission, the size and type of collections and on the special services the particular libfary offers.

Consequently) the necessary allocation of space will be different in every case.

4.9.2 ~Parking space/rooms for book trolleys

Libraries use different types of trolleys. The floor space varies depending on the trolley configuration.

Type of trolley

Parking space for 10 book trolleys

Office book trolley, 40 to 45 cm wide,
60 to 80 cm long

c.4,5m?

Transport book trolley, 40 to 50 cm wide,
80 to 100 cm long;

c.6 m?
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Space for parking other transport vehicles in closed stacks should be provided according to the types of
equipment used.

4.9.3 Storerooms
Most libraries need to store furniture and equipment that is not currently in use.
Space for reserves of chairs depends on the type of seating (stackable chairs) and the number of extra chairs.

Careful planning of the location of this space will save excessive transportation to and from meeting rooms,
auditoria etc.

If applicalle, space should be provided for spare shelves, equipment for media presentations and other
events (e.g. mobile shelves, display easels, lecterns, mobile partitions, etc.).

Supplies of office materials such as pens, papers, binders etc. might be stored at one central pdint‘or at many
locations depending on the needs and size of the library.

For janitor}s purposes see 4.9.6.

4.9.4 Spaces/rooms for sorting media
The spacqg required is dependent on the organization of the lending services. Manual media return, bgok
drops and |re-shelving carried out by library staff require areas for sorting-media and temporary storing spag¢es
(as concelfns space needed for self-service returns, see 4.4.3). The same applies to libraries packing bgok
boxes for g§chools, prisons etc.

Depending on the number of workplaces the following dimensions,apply:

— Smalljsorting room with 1 sorting table 1 m x 2 m (= 1;workplace), single set of shelves, space for 5 bgok
trolleys, 14 m?, approx.

— Large|sorting room with 2 sorting tables (= 2.workplaces), single set of shelves, space for 10 book trollgys,
30 m?| approx.

If a book drop from outside the library is planned, the sorting room needs to be adjacent to the outer wall, the
door or other location where the users-Canh access the book drop. On the inside space is needed for a boy or
similar deice to hold the books left in'the book drop.

Media soqing space will also be-needed in libraries supplying mobile libraries, e.g. book vans. Approx. 10|m?
will be suffjcient. This storage area should for practical reasons be located near the loading bay.

4.9.5 Majl room

In general | the following tasks are carried out in parallel in a mailroom:

— incomjrig-mail: registration, sorting and temporary storing before distribution to individual departments;

— outgoing mail: sorting, packing, weighing, addressing, perhaps stamping, documentation, storing before
transport;

— sorting materials for internal transport to and from branch libraries (sorting space needed);
— sorting materials for joint transport systems in interlibrary lending (sorting space needed).

If all these functions are included the floor area of the room can be 70 to 100 m?, to which storage space for
packing material and parking space for book trolleys should be added.
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The mailroom should be immediately accessible from the access road and platform (loading bay). A gate
between the mailroom and the loading bay is necessary.

Integration of the mailroom into a book transport system is sensible. Necessary space for that purpose should
be added.

4.9.6 Janitor’'s workshop

The workshop for repairs carried out by the library caretaker should have at least 25 m2. In addition, storage
space for all kind of materials can be necessary (15 to 20 m2). Water and sewage connection as well as

electricity suppty wittr236-Vanmdpossibty 206V stoutdbeprovided————————————————— ]
4.9.7 Cleaning staff and equipment

Sppce for cleaning staff, for detergents and cleaning equipment should be provided. A-water hook-up/tap and
faqilities for waste disposal will be needed (see also 4.9.8). For larger buildings it.might be necessary to
prqvide a central facility for cleaners with cleaning machinery, washing machine and‘cleaning mateial as well
asa number of smaller distributed units.

It i$ advisable to include the facility management or the cleaning companyin-planning.

4.9.8 Space for waste handling

There should be space for waste containers, separate for paper, hard plastic, metal etc. In a larggr library, it
can be necessary to provide a central place for waste handling. Some 50 m? might be a suitable area
depending on how many different categories of recycling containers will be used.

A ¢ompacting machine for pressing boxes to compact-parcels could make the trash handling easler, but the
mdchine needs space as well as the parcels waiting for transport. Calculate ca. 25 m? floor spages for this
furjction.

4.9.9 Utility management

Sppce should be provided for monitering and control units (see 5.4.2.4), for the technical systems and for
buflt-in utility and safety technology (control and communication technology). The configuration of lequipment
angl consequent space demands should be harmonized with the utility and safety technology of| the super
ordinate institution. For example spaces for uninterrupted-power-supply devices might be needed| Specialist
planners should be consulted.

Sometimes it is necessary to plan for some sort of office space for the persons operating the security and
suveillance equipment; the space needs will vary in each case.

Special maintenance and storage rooms should be provided for maintenance and repair work on ytilities and
appliances:carried out by outside companies.

In pll-buildings there are a series of rooms where machinery related to the different building installations (air
conditioning, heating, 1ift machinery, electricity meters, control and communication technology, €ic.) is placed.
Some of these rooms can reach large dimensions and they determine the architecture of the building, like for
example air conditioning machinery.

These rooms are a part of the functional space.

4.9.10 Bindery
Medium-sized and large libraries often have their own bindery that undertakes the ongoing, daily binding work,

such as repairs, binding in urgent cases, production of binders and boxes and of brochures for the institution’s
own papers etc.
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When planning the location for the bindery, the load assumption for the floor should be considered, since
some of the equipment is very heavy. It is recommended to consult experts in the field of binding in the
planning process.

If rare materials are handled in the bindery, the storage conditions for rare materials should be considered
(see 5.1).

Shelves and cupboards should be adapted to house large materials. Special shelves for rolls of fabric might
be necessary, since they can be both heavy and bulky.

As minimuga
a) atleag
b) oneo
c) stamp
d) staple)
e) adhes
f)  foiling
g) gathe
h) storag
i) roller
i) drilling
k) colda
The work t
The space
additional
and other
laboratory

4.9.11 Space for labelling

In the context of the'media processing, the physical processing usually consists of the following steps:

a)
b)
c)
d)

e)

eauinment the followina-is recommended-
GtHp 8 Rt—Re+oHOWHRgIS HHRSRGEa-

stamp

t one cutting machine;
more SCrew presses;
ing press;
B
ive-binding machine;

machine;

ing machine;
e tables beside the different machines, storage space,and shelves;
stands for cloth and other materials;

machine;
hd hot water connections and at least two basins.
ables should have a surface area of“at least 2 m? for each staff member.

for one staff member with(basic equipment as described should not be less than 50 m?. For e3
staff member another 20.m? should be provided. In addition, storage space for cardboard, pa

if there is one; it shotld have a floor area of 15 m? to 20 m2.

ing (with an ownership mark);

ch
ber

material is necessary. The storeroom can also be used for materials needed in the restoratjon

labelling (affixing a label with the location and call number to the item, e.g. to the lower spine of a book);

jacketing, if applicable;

bar-coding or adding RFID labels (if applicable and if not done during media processing);

applyi

ng a magnetic strip to the item to prevent theft.

Physical processing is usually carried out either in/next to the media processing department or in/next to the
bindery. The activities can overlap with media processing or with the bindery.

72
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The equipment consists of one or two large tables, an IT-workplace for the administration of the call numbers,
shelves for waiting media, and a cupboard with drawers for materials. Usually, there will be only one staff

WO

rkplace.

The required space depends on the quantity and variety of materials to be handled. The workload will be
influenced by the percentage of media that are delivered already supplied with label, jacket and/or magnetic strip
from vendors.

In a middle-sized library, 15 m® might be sufficient (see 4.8.3.2). If more than one person is employed, a
minimum of 20 m? would be necessary.

In
ha

4.9

Lib
thg

Fo

Iti

It g

5 a set of necessary equipment at the desk (see 4.8.3.2).

.12 Space for preservation and restoration

raries with substantial historic holdings or special collections can have a restoration laboratory in
bindery for individual treatment of manuscripts, incunabula and other historic‘materials.

" the restoration laboratory the storage conditions for rare materials should_be considered (see 5.
5 recommended to consult experts in the field of conservation in theplanning process.

ould be very useful to divide the space into different zones_ orrooms depending on the type of

acfivities:

Th

L

O
-

c)

o
-

space for dry/clean work;

space for wet work;

space for work with formation of dust;

space for handling contaminated material;

space for the documentation of restoration work.

b following equipment is recommended for restoration laboratories:
basins (various sizes);

fluid treating system for treatment of brittle paper;
water-treatment system with pump (2 m x 1 m, approx.);

leaf-¢asting machine;

some libraries the labelling will be performed at the staff workplaces for media processing, and elach person

addition to

restoration

f)
9)
h)
i)
j)

dfying-shetves:

work bench with exhaust system and dust filter (1 m x 2 m) or exhaust hood;
drilling machine with additional equipment, table saw;

fume cupboard;

hydraulic and mechanic press(es);

freezer(s) and vacuum cupboard;
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k) refrigerator(s);

[)  mobile dehumidifiers;
m) vacuum cleaners;

n) foiling machine;

0) material cabinets;

p) light table:

q) tables|and shelves;

r) compliter desk;

s) microgcope;

t) photographic equipment;

u) spacep for trolleys.

Work-tablg surfaces should be at least 2 m? per staff member.
For a resforation laboratory with up to four staff members intended“for the different activities mentiongd,
200 m? to P50 m? should be calculated. This includes all equipment. ‘For each additional staff member another
30 m? sholild be added. Additional space for storage of cardboard, paper, leather etc. can be used jointly with

the bindery (see 4.9.10).

For chemifals, a separate storage room with adequateZspace should be provided; adherence to nationpal
regulationg is obligatory.

Cold and [hot water connections as well as_floor drains within areas for fluid-treatment techniques gare
necessary| likewise electricity supply for 230 and-400 V.

For bulk preservation of acidic paper and./ or mould infestation, additional equipment, not mentioned hgre,
would be rleeded.

4.9.13 Reprography and digitizing
Before plapning, the tasks-of-this department should be defined:
a) reprographic services for individual users;

b) reprography-for interlibrary loan and document delivery;

c) digitallphotography;

d) digitization on demand;
e) digitization projects.

If copies in physical form or an a physical carrier (printouts, disks, CDs) are issued by this department directly
or by mail, appropriate sorting and storage space on shelves and tables will be needed. For digital
transmission, the appropriate IT equipment should be provided: computer with extensive peripheral equipment,
scanner, microfilm scanner, large black-and-white and colour printers, and plotters. The space for
workstations with overhead scanners should be calculated as at least 6 m?. Tables and space for large
formats should be considered.
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Two-dimensional objects (flat objects like books, maps, posters etc.) and three-dimensional objects (globes
etc.) will put different demands on the setting of photo station/studio. The dimensions of the photo studio are
determined by the maximum size of the objects; smaller objects can be handled, but not larger.

If a vertical arrangement for photography is going to be used, make sure that there is enough distance
between floor and ceiling. For instance to be able to photograph an object up to 70 by 100 cm in scale 1:1,
about 4 m between floor and ceiling is necessary.

For digitization projects, whether carried out by library staff or outside contractors, a room with a floor area of

30 m? to 35 m? should be provided.

Fol mass digitization with a digitization robot (automatic book scanner) another setup is necessary.
negded for one workstation with a digitization robot will be about 12 m? (3 x 4 m). The floor space fd
its¢lf depends on the type. The operator should have movement space in front of the robot,.and apq

thgt is connected to the robot. A flatbed scanner is useful if the original document contains fold-out
belhandled by the robot.

The original documents, books etc. need a storage space, usually in cupboards that can be Ig
stgrage conditions for rare materials should be considered (see 5.1).

4.9.14 IT-centres, server rooms

The growing use of information technology in libraries requires the provision of relevant infrastructu
should be involved in the planning.

Pagsive network components (cable network, distribution, boxes etc.) as well as active network ¢
should be taken into account. That includes cable conduits, server rooms and the IT centre itself (if
hag$ an own computing centre). The spaces should bg highly flexible in terms of power and data con|

Regardless of whether a computing centre is_operated by the library itself or not, the installation rq
cabinets, server rooms) constitute an important element. In calculating heat load, the potential e

[The space
r the robot
roximately

on each side, to be able to move around the machine. A work desk should be provided for the¢ computer

5 that can’t

cked. The

re. Experts

bmponents
the library
hections.

oms (data
tension of

acfive network components should be taken into account. Ventilation and possibly air conditioging in the

regpective spaces should be ensured-This is especially important for those parts that are likely to b
with hardware.

The floor area of the IT spacés)depends on the amount of passive and active network componen
the additional appliances. Adequate movement area will be necessary around these
(adcessibility from more_than one side).

Asla rule, IT control.centres are designed by experts. Nevertheless, some aspects have to be give
attention in libraries? all spaces should, in principal, be equipped with access flooring (double floo
flopring, cabletcenduits). Special fire prevention technology can be applicable.

Both dust'and shock protection is relevant. Coordination of high- and low-voltage-current planning
ensured,‘and in that context, equipment that the library intends to install after the completion of ¢

e crowded

s installed
bppliances

particular
ing, raised

should be
bnstruction

work-(active network components) needs to be considered. Sufficiently secured high-voltage circ

Lits should

be provided. Planning should Include adequately dimensioned cable conduits, cable ch
breakthroughs etc. in preparation for all relevant applications.

utes, wall

General statements as to space requirements for computing centres/IT departments are not possible,
because hardware, in particular, is subject to ongoing development. It is desirable, but no longer essential,
that all IT-staff offices be placed in immediate proximity to the hardware spaces. For large IT departments,
storerooms for spare hardware, data archives, printers, packing material, etc. should be provided in the
immediate proximity.
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5 Technical building issues
5.1 Storage conditions

5.1.1 General

Good environmental conditions of the storage areas are essential for the preservation of the collections. This
is especially important for libraries with long-term preservation tasks and/or with rare materials, e.g. national
libraries with the task to preserve the natlon s cultural herltage for future generatrons or specral Irbrarres with
unique materi
the storag¢ cond|t|ons WI|| matter less.

For long-time preservation, collections should be housed in a way that protects them as far as) possible
against dgtrimental influences of the climate and the environment, especially against climatefluctuatiops.
Stable conditions are crucial for preservation. Short-time fluctuations, e.g. within a day, wilhbe even mpre
detrimentd| than long-lasting (e.g. seasonal) fluctuations.

Storage afeas should if possible be constructed in such a way that appropriate environmental conditions are
for the mopt part self-regulating. Building materials should be chosen that will produce a stable climate with a
minimum dependence on mechanical systems. For instance, materials of a high-thermal capacity should|be
used for flpors, walls and ceilings (see also ISO 11799:2003 and the normative references cited there). Sglf-
regulation [of the appropriate climate without expensive technical devices will\also help to reduce the runnjng
costs of erjergy and of environmental control.

Additional lexpenses for appropriate storage conditions during the building phase can be regained later when
the costs fpr preservation can be held at a lower level, the lifespan<ofthe collections is extended and the n¢ed
for replacgments is reduced. The financial effort for reaching appropriate environmental conditions can vary
between different climates. In zones with extreme climates, it'might be difficult to reach an optimal situatjon
with given resources.

This Techpical Report describes appropriate envirenmental conditions in terms of adequate temperatyre,

relative humidity and light, differentiating between normal stacks and special collection stacks and betwegen
es of materials. Requirements for good storage conditions can be in conflict with the needs of sfaff

The envirgnmental conditions of the storage areas depend on several parameters that have to be addresged

— air pollutants (solid particles, gases):

— vibration.

In some regions protection against insect damage can also be an important problem. Rare book areas should
be insect proof, and that raises other issues besides the climate control. There are limitations on the use of
chemicals, and instead some insect repellent should be used.

Different types of material (e.g. paper, parchment, microfilms, magnetic tapes, phonographic material) require
different environmental conditions. For optimal long-term preservation it is advisable to store the different
materials separately. If necessary, the storage areas/stacks could be partitioned to improve the control of the
environment. Partitioning would also prevent the spread of damaging conditions from one material to another,
e.g. by provoking chemical reactions.
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5.1.21 Temperature and relative humidity

Temperature and relative humidity, RH, are the two principal environmental factors; both influence the rate of
damage caused by pollutants, dust and light. With an adequate control of temperature and RH the effects of
the other three factors can be slowed down.

Generally speaking a lower temperature is favourable for the collections, but at the same time the humidity
has to be kept under control. Problems with condensation of water will occur when warm air meets cold
surfaces. The temperature at which condensation first occurs (the temperature at which the air reaches
saturation) is called the dew point. If the dew point is reached, water drops will be released; this situation has

to be-avoided.-A-free dew point-calculatoris available (htto:/Anana.dpcalc.oral)
Lud \ Ll Ll 7

For paper in frequently-used stock areas, a temperature between 14° C and 18° C (x 1 daily chande) and RH
between 35 % and 50 % (+ 3 daily change) are recommended. Optimal conditions for long-term preservation
arg reached if the temperature is kept between 2° C and 18° C (x 1 daily change) and RH.betweer 30 % and
45|% ( 3 daily change). Parchment and leather should be kept in temperatures betwéen 2° C and|18° C (1
dajly change) and RH between 50 % and 60 % (+ 3 daily change).

The recommendations given here are taken from ISO 11799:2003.

Specific climates might make necessary a deviation from the above recommendations. Where humidity is
generally very high as for instance in Japan, it will be necessary to use a high number of dehydrgtors in the
stgrage all through the year to avoid the dew point and mould:, Air conditioning is needed td keep the
temperature relatively low, especially in summer. The NationalDiet Library, Japan (NDL) keeps jts storage
arqund 22° C (temperature) and 55 % RH for general materials{in the storage of microforms the t¢mperature
is kept at 18° C and RH around 25 %.

Hegt is a catalyst and will speed up the reactions thatead to degeneration. This is a natural law that applies
in all circumstances. When planning the storage areas this has to be kept in mind. It will be useful to know
how the different materials included in the collectiofis will react chemically at different temperature Igvels.

It is essential that the climate is kept as stable as possible; fluctuations will put extra stress on the material
whiether paper or other materials. Fluctuations of humidity will cause the material to expand and contract, and
in fhe long run the material will become unstable. In Japan, for instance, libraries use wooden shelyes for rare
bopk collections in order to avoid the'immediate change of temperature and RH.

Objects in the collection that consist of several materials (e.g. a paper manuscript with parchment binding) will
haye a higher risk of damagg€ as each material will expand and contract at its own rate. Compromiges have to

be|made as to temperature, or humidity. If the air is too dry most materials will become brittle, if tooldamp and
with radiation, mould growth or oxidation will be stimulated.

5.1.2.2 Electromagnetic radiation (see also 5.5)
When planning'the lighting system two problems areas have to be addressed:

—| some light sources produce heat which will affect the climate in the room and cause dehydrdtion of the
material in the collection;

— the light system might cause light induced damages to the material.
Radiation of all wavelengths (visible light, infrared and ultraviolet radiation) will cause damage at different
rates to organic materials: for instance oxidation will take place. Chemical reactions that started in light
will continue even when the material is moved to dark storage.

The effects of radiation are cumulative. The same damage will appear when an object is exposed to high
levels of light for a short period, as to a lower light for a longer period of time.

Daylight contains a high proportion of infrared and UV radiation and should therefore principally be avoided in
stacks. Where daylight is useful (open access areas) or even mandatory (rooms for shelving staff) it should be
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reduced by curtains, screens or other barriers. Sunscreens will be more efficient if mounted outside the wa
but inside sunscreens will be less expensive and less exposed to effects of the weather.

Ils,

Artificial lighting should generally be UV-free. In stacks there should be a zoned switching system or a central

automatic switching system which ensures that only necessary lights are turned on.

For the illumination of stores for rare books, unprotected graphic material in colour and other special
documents, a balance should be found between the requirements of protection and the needs of the staff
working in these areas. In general, fluorescent lighting is recommended, with ultra-violet and infra-red filters,

since this type of lighting does not generate much heat.

Optical fibfe is a good solution if manuscripts or other delicate documents are to be displayed: no hea
emitted and the colour response is excellent.

Ventilation|in stacks should ensure that the air can circulate everywhere. If natural ventilation is not sufficie
a ventilatign system is required. The air should be free of gaseous and other contaminants-and dust. Incom
fresh air should therefore always be filtered. There can be also a need of filtering between different roomg
remove pdllutants produced in the building.

Water condensation might occur when warm air meets cold surfaces. If the shelves are too close to the
the ventilation will not be sufficient to remove the condensation. ISO 11799 recommends at least 150 1
between the lowest shelf board and the floor, and the same distance between the ceilings and top shelf boz
In climateq with high humidity, it can be useful in rare collections to leave the bottom and top shelf boards f
to ensure air circulation.

Gaseous ¢r solid pollutants, for instance chemical substancgs in building materials or furniture could s
unwanted chemical reactions in the collection and acceleratg the process of deterioration. Furniture and ot

nt,

ng
to

all
nm
rd.
[ee

art
her

equipment in the storage areas should be selected carefully with regard to “safe” materials. For instapce

substances in paint, floor covering, etc. should be checked by specialists.
Potential spurces for air pollution could be:

— paper
— wood;
— rubbefs;
— adhesgjves;

— volatile organic compounds (VOC) (gases from paint);

— ozone produeed by photocopiers and certain lamps and electrical equipment;

— ammogia;

— smoke;

— insecticides;

— abrasive particles;
— fungus.

Audiovisual and photographic collections are especially sensitive to pollutants.
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5.1.2.4 Vibration and transport

Most materials are sensitive to vibrations; therefore this is also a factor that has to be considered during the
planning process.

Machinery that generates vibrations should not be placed in the vicinity of valuable collections. Vibrations
originating from moving the material should be reduced as far as possible. This is an important factor while
planning compact shelving in stacks, as parts of the collection with brittle materials might not tolerate frequent
movement.

Whileplanning-the-building-itis-also-worthwhile-to-consider doorwaysthresholds passages-and-entrances to
lift, both as points of increased risk of vibration and as points where other damage could occur{ |f|doorways,
etd. do not offer enough space for a safe passage the transported material might be damaged [during the
passage. If the library’s collections include items in very large formats, doorways, elevators, etc. need to have
enlarged passages and entrances.

5.1.3 Photographic and film-based collections

Thteats to the photographic collections are fluctuations in temperature or RH) exposure to light, UY radiation,
atmospheric and particulate pollution (see ISO 11799:2003, Annex B for details about temperature and RH).

A general recommendation is to store films of different types separately from each other. Glags and film
negatives, paper contact prints, colour transparencies — all should be stored separately.

Generally the temperature should be kept as low as possible, and the relationship between tempgrature and
RH should be controlled continuously. Colour material needs*a cooler environment compared with black and
whjte. Therefore there should be a room for acclimatising the material before bringing it into usage areas in
order to avoid a climate shock.

Some of the materials used during the history (6f photography are extremely self-destructive, pthers are
sensitive to physical contact, but common to allis that they depend very much on the stack envirorjment for a
futpire existence.

Cellulose nitrate, cellulose acetate sand polyester are the three main types of film-based pHotographic
mdterials, for example negatives, positive transparencies, motion pictures, micro films and other photographic
prqducts.

Cellulose nitrate and cellulose) acetate are highly instable and can cause damage in a photographi¢ collection
since during the degradation’ process by-products are released that will damage other materials.

Cellulose nitrate films) put high demand on the storage; they are extremely inflammable, especially during
deterioration. At-room temperature and lower temperature cellulose nitrate-based film deteriorate$ at a slow
rate; during the deterioration process gases are emitted. If the gases cannot escape due to the containers the
filmps are kept in, the deterioration process will accelerate and in the end result in a complete destrugtion of the
films. Dueto the risk of spontaneous combustion some countries demand specially designed stofage areas
for[cellulose nitrate films.

Cellulose acetate films decompose slowly at room temperature, during the process gases are released whose
smell resembles vinegar, and the process is known as the “vinegar syndrome”. With time the cellulose acetate
films will be destroyed, and the same applies for cellulose triacetate films.

The environment should be stable, cool, and dry. Good ventilation is important and is even more important if
the temperature cannot be lowered to a point where the processes are slowed down.

The films described above are also a health problem for the staff, and special consideration should be given to

that when planning the storage. Good air circulation is important for the staff's health, and the time spent
working with the films should be limited.
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The polyester based film is considered to be a “safety film”, and is the type of film recommended for use for an
expected long life.

5.1.4 Audio-visual collections

5.1.4.1

Audio disc recordings

The three main types of audio disc recordings are shellac discs, instantaneous discs and microgroove discs.

The shellac discs are of a wide variety; therefore it is difficult to make any general comments about the
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e discs are considered to be more stable, but when exposed to ultraviolet light or to heaf
egradation will take place. Microgroove discs are not sensitive to high*tiumidity and are resistan
vth.

% RH (£ 5 % daily change) (see ISO 11799:2003, Annex.B, Table B.1). For long-term preservai
r temperature and lower RH are recommended, but this\should be decided by a specialist in e
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adhesive @n a polyester film base. The weak link’is the adhesive that will deteriorate through hydrolysis 3
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than reel-tp-reel tapes since they are thinnéer and weaker, and the lifespan is short. Cassette tapes older tH
15 years need careful attention, most tapes older than 20 years need professional care.
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suffering from a slow progressive crystallisation of the shellac. With high RH levels “this

several types of instantaneous discs, of which acetate discs are in danger of deterioration, sifce
st of a core plate of glass, cardboard or aluminium with a lacquer coating of hitrate or acetpte
Due to a hydrolytic process the coating material becomes brittle, when the coating material shrinks
the inner t¢nsions build up and the lacquer coating will break apart and flake off.
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jisc recordings the recommended temperature is between 163 '€ and 20°C (+2°C daily change), RH
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tc. Usually a magnetic tape is made of a“magnetic layer of chromium or iron oxide bound with
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ith an RH more than 40 % the deterioration accelerates. Generally cassette tapes are more fragile

ant for the storage of magnetic tapes to keep them away from magnetic fields; they should not
e to electric equipment. A clean and dust free environment is necessary. Dust attracts and tra
nd speeds up hydrolysis and the onset of degradation. The dust can also cause problems when
yed, the recorderheads will scratch the oxide layer of the tape.

bmperature zone to another an acclimatization room is needed.
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ic tapes are/sensitive to sun exposure, the storage should be cool and dry. Extreme heat or frpst
e magnetic media; the tapes are sensitive to rapid changes of temperature. When moving tapes

ith

frequent use of material the recommended storage temperature is 18°C (+ 2°C) and the relative humidity
30 %. The storage environment should be well controlled and the climate needs to be kept as constant as
possible under the variations of the year.

Recordings for long-time storage and preservation should have a lower temperature of 15°C (+ 2°C).

For other circumstances see ISO 11799:2003, Annex B, Table B.1.
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5.1.4.3 Optical discs

Three types of optical discs are common in library collections: Compact Disc (CD). Digital Versatile Disc
(DVD) and Blu-ray Disc (BD). All of them are usually made of polycarbonate plastic with layers for data
storage, a sputtered metal reflection layer and protection layers.

Optical media need protection from light, dust and climate fluctuations and should never be exposed to
sunlight. Optimal storage is a cool and dust-free moderately dry environment. The temperature recommended
ranges between - 10° C and 23 °C (+ 2 daily change) and between 20 % and 50 % (+ 10 daily change) RH.
(1ISO 11799:2003, Annex B, Table B.1)

If the temperature or the humidity rises it will lead to oxidation of the metallic reflecting layers, dark fading of
dyés and deterioration in polymer substrates and coatings. Deterioration is also caused by electrg-magnetic
radiation. Optical discs are generally inapplicable for long-term storage of data.

5.1.5 Digital long-term preservation
Stgrage rooms for digital collections have more or less the same requirements as/server rooms.

There should at least be two sites for storage of digital material. To mjnimize the risk of data Igss, the bit
streams should be duplicated to multiple copies. At least one copy should be kept in an onsite location, and a
bagk up copy should be kept in an off site location. In case of disaster @t*one location the duplicate ill be safe
at the other location.

For especially important digital material one might also consider two parallel carriers, one optical and one
mdgnetic to reduce dependency on one technology.

UV light and daylight should be avoided in rooms whéere hardware and software for digital collgctions are
stgred, stable temperature and relative humidity is iniportant.

A gontaminant free environment is required.

It is important to control the content of patticles in the air since magnetic carriers are vulnerable {o airborne
pollution.

5.1.6 Indoor climate for reading rooms and open access areas

In [reading rooms and open-access areas optimal conditions for the collections housed there |cannot be
mdintained, as the needs.of users and staff working there for a longer time should be taken in account. But as
far| as possible, the requirements for the storage of collections should also be considered in thgse areas.
Flyctuations of temperature and RH will be unavoidable, but the temperature should be kept ag stable as
possible and the temperature differences between different parts of the library should be reduced.|In reading
rogms for rare ‘materials, climatic conditions should be as near as possible to those in stacks for rarg¢ materials.

For paper-based materials kept in reading rooms or open access areas the recommended temperature ranges
befween '14° C and 18 °C (x 1 daily change) and the RH between 35 % and 50 % (+ 3 daily change).
(ISO"41799:2003: Annex B, Table B.1)

5.2 Load assumption

5.21 General
This subclause gives guidelines and numerical values for defining and calculating the structure of buildings

intended for libraries. More specifically it aims at establishing numerical values concerning live loads since this
has a direct relation to the use of the building.
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The following factors should be borne in mind when calculating the structure of a building:

— permanent actions (the structure’s own weight and that of the flooring, the permanent walls, actions of the
terrain, etc.);

— variable actions (live loads, partitioning elements, wind, thermal actions, snow, etc.);
— accidental actions (fire, seismic movements, etc.).

Buildings being converted for use as libraries require a more detailed study because many old buildings do
not support suchtoads:

5.2.2 Live load

Live load i$ defined as the weight of all that which might rest upon each part of the building in the.Course of] its

use (people, furniture, stored materials, fixed installations, etc.).

The positipn of the objects whose weight constitutes live load is variable and, in general; indeterminate, put
from the ppint of view of calculating the structure of the building, their effects can be simulated by applying a
uniformly distributed load.

To determ|ne this value the types of space within a library need first to be differentiated, so that the live Igad
recommended for each of them can be indicated.

5.2.3 Types of space and recommended live load

In terms qgf their influence on calculating the building’s structure, the following types of space should |be
considereq:

a) spacep with documents on shelves or in any other.sort of storage furniture;
b) compact shelving areas;

c) highly|frequented areas;

d) areas|with fixed seating;

e) areas|with only tables and chairs;

f)  mobilg library parking area;

g) other areas.

5.2.3.1 [Spaces.with documents on shelves or in any other sort of storage furniture

Spaces wifh-document storage include in the first place open or closed stacks and all kinds of reading roomns,
but also offices for adminisiration where documents are kept on shelves or in other furniture. Tn the majority of
libraries, this type embraces most of the spaces that are counted as main usable area.

Live load: A specific number cannot be given, since the live load can vary according to the kind of material
stored and to its distribution. So as to calculate the live load it is essential to establish a hypothetical
distribution of the shelves.
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In order to offer some guidance figures, the live load is calculated for two hypotheses:
EXAMPLE 1 Open access storage area (e.g. reading rooms with shelves)

— Axis centre distance: 190 cm (aisle width: 130 cm).
— Maximum depth of shelving: 30 cm.
— Maximum height of shelving: 225 cm.

— Number of shelves: 6.

Information-is-stored-on-naber
Laal Ml

In many cases, different types of media will be stored in the stack areas. From the structural point of view,
paper is the most unfavourable hypothesis (paper density ranges between 6 and 11 kN/ m3).

New building
—| Live load: 5 kN/m?.

This value could reach 7 kN/m? if, in a hypothetical case, the documents aceupied an 80 % of the total
volume of the shelves.

—| Reinforced compression layer in the floor slabs: 5 cm thick with mesh.
In floor slabs with the beams all running in the same direction, add reinforcing elements at right angles to the
beams. These elements working together will compensate, for the linear load of the shelving, |equalising
deformations and spreading the forces better.

Reffurbishment

The load affects the floor slabs, the columns and’the foundations. It is therefore necessary to anglyse each
eldment in order to determine how to proceed with each of them correctly.

In yery general terms the following recommendations can be made:

—| Uniform live load for all the structural elements: 3 kN/m? for columns and foundations reinforcerent, and
5 kN/m2 for floor slab reinforcement.
Add reinforcing elements @tyright angles to the beams. These elements working together will compensate
for the linear load of the shelving. These reinforcing elements should resist 5 kN/m linear, with a gap

between centres not(exceeding 150 cm.

—| Reinforced compression layer in the floor slabs: 5 cm thick with mesh.
EXAMPLE 2 Open stacks

— Axis centre distance: 150 cm (aisle width: 90 cm).

— Maximum depth of shelving: 30 cm.

— Maximum height of shelving: 225 cm.
— Number of shelves: 6.

— Information is stored on paper.
New building
— Live load: 6 kN/m?

—  This value could reach 9 kN/m? if, in a hypothetical case, the documents occupied an 80 % of the total
volume of the shelves.
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5.2.3.2 Compact shelving areas

Live load: It depends on the type of shelving, on the shelf height and on the type of material stored.

Given that the load required is far superior to the rest of the library it is convenient to define these spaces at
the beginning of the project. It is recommended to locate such shelving on the lower floors of the building, so

that the structural reinforcement need not be applied at the upper levels.

In order to offer some guidance figures, the live load is calculated for two hypotheses, bearing in mind that the
information is exposed on paper.

EXAMPLE 8 Compact shelving of 150 cm height
— Live load: 10 kN/m?

EXAMPLE 4 Compact shelving of 225 cm height
—  Live load: 15 kN/m?

5.2.3.3 Highly frequented areas
Entrance greas, multipurpose halls, exhibition areas, area/rooms for meetings and-events, etc.

— Live Igad: 5 kN/m?

5.2.3.4 [Areas with fixed seating
Auditoria, g¢tc.

— Live Igad: 4 kN/m?

5.2.3.5 [Areas with only tables and chairs
Reading rgoms without shelves, classrooms, etc.

— Live Igad: 3 kN/m?

5.2.3.6 [Mobile library parking area

The vehiclg’s large size and_the’weight of the lending materials cause occasional large loads at the poinf of
contact befween the wheels-and the pavement.

The floor glabs shouldibe calculated depending on the size and design of the mobile library.

The follow|ng values can be used for reference:

— Approximate live load: 10 kN/m?>.

— Reinforced compression layer in the floor slabs: 8 cm thick with mesh with a diameter equal to or greater
than 8 mm, with mesh cells no larger than 20 x 20 cm.

5.2.3.7 Other areas

Storerooms, automated storage areas, areas with specific machinery (machines for self-service charging, for
transport of documents, binding, etc.), utilities management spaces for air conditioning or lift machinery, etc.

— Live load: The live load occasioned by the accumulation of material or of heavy equipment be calculated
on the basis of the type and quantity of material stored, as well as with consideration of the way the load
is distributed and its effect on the structure.
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Table 26 — Overview of live load (rounded)

Type of space

Live load (kN/m?)

6.2.3.1 Spaces with documents on shelves or
in any other sort of storage furniture

Depending on the kind of
material stored and on its

distribution.
Example 1 (axis centre distance: 190 cm) 5
Example 2 (axis centre distance: 50 cm) 6

6.2.3.2 Compact shelving areas

Depending on the type of
shelving, on the shelf
height and on the type“of
material stored.

Example 3 (150 cm height) 10
Example 4 (225 cm height) 15
6.2.3.3 Highly frequented areas 5
Entrance areas, multipurpose halls,

exhibition areas, area/rooms for meetings

and events, etc.

6.2.3.4 Areas with fixed seating 4
Auditoria, etc.

6.2.3.5 Areas with only tables andi¢hairs 3
Reading rooms without shelves, classrooms,

etc.

6.2.3.6 Mobile library-parking area 10

6.2.3.7 Other areas

A specific calculation
would be necessary.

A safety coefficient sheuld’be applied to all these values. Although each country has its own coefficients for

thg

Bepring in mind{that in libraries flexibility and the ability to modify the functions of spaces and the
equipment, \are essential, it is advisable to calculate most of the structure with a uniform

of

calculation of bujlding structures, in the case of live load it is reasonable to assume a value of 1,p.

Histribution
live load

appropriate\for all forms of use. It is therefore recommended to apply the same live load necessary for the

spaces with documents on shelves to all the spaces included in 5.2.3.1, 5.2.3.3, 5.2.3.4 and 5.2.3.5

LW Fy
5--. LUITVOYyUT Syotellio

5.3.1 General

Conveyor systems are mainly employed for the following purposes in libraries:

conveying media (the technologies used range from horizontal and vertical conveyors between service

desk and sorting room to complex, three-dimensional conveyor systems as part of the library's logistics

circuit);
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Particular attention should be paid to fire safety regulations from the outset when conveyor systems are being
designed. However, it is not possible to go into greater detail here as such regulations vary from country to
country. The installation of conveyor systems results in follow-up costs which should be taken into
consideration during the planning process.

Every possible effort should be made to avoid thresholds and other barriers in all circulation spaces. The
inclination of any necessary ramps should not exceed 6 %.

The dimensions and masses specified in 5.2.2 to 5.2.4 are product-dependent and only serve as a guide for
subsequent detailed planning.

5.3.2 Lifts for passengers and goods

Irrespective of which media-conveying systems are installed, passenger lifts in multi-storey library buildings
should be [dimensioned in such a way that they are also able to transport at least one laden book’trolley gnd
staff.

The lift dimension and door width for such multifunctional lifts should be such that persons on stretchers ¢an
be transpdrted (internal dimensions of lift car with door closed not less than 2 m x 1.5 'm, door width not I¢ss
than 1,2 m, clear height not less than 2,15 m). The stopping accuracy of the lifts\is’ particularly important in
order to fagilitate the transport of book trolleys and for the purposes of wheelchair-users.

Lifts desighed especially for wheelchair users should have a usable space/of at least 110 cm x 140 cm. The
door width|should be at least 90 cm. There should be a waiting area ofatleast 150 cm x 150 cm in front of fhe
lift. The coptrol panels inside and outside the lift should be in a height of 85 cm or otherwise additional panels
should be |provided. The lift needs acoustical and optical signals«for'the floor, opening and closing of doprs
and alarm

At least orle material lift for the transport of furniture, palettes and computer equipment should be provided in
addition to|the passenger lifts. This lift should be suitable.for the transport of euro-pallets (DIN EN 13698) on a
lift-cart.

5.3.3 Escgalators

Escalators| are increasingly being installed in.the public areas of libraries with high numbers of users. Howe)er,
escalators|take up a great deal of spacé:In addition, the requirements in respect of accessibility do not permit
escalators|to fully replace lifts. For instance, the new EU-legislation does not allow taking perambulators opto
an escalatpr. The noise of escalators’should be considered when planning their use inside a library; a spegial
noise insylation especially of/the’ engine can be necessary. Due to energy saving and noise reductjion
escalators|should only run when‘they are in use.

5.3.4 Systems for conveying media

Systems fpr conveying media should first and foremost connect the stacks and loan desks in the lendjng
section of the library (check in/check out desks) or in reading rooms. Technical complexity will depend on the
number of library users and the general layout of the building. Consideration should be given to linking the
media-con cy;ny oyOtUIIIO with—other—service pU;IItO. 24-hotir—self-service—book dlupa and—media-sort ng
systems should be integrated into media-conveying systems. There should be a concept for the library's
logistics circuit before planning the conveyor system.

There are various types of conveyor systems in use, most of which are specially designed modular systems.

Sound insulation should be provided if the conveyor systems are directly connected with reading rooms, other
user areas or staff areas.
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5.3.41 Conveyor belts

Whether designed to transport loose media or media placed in containers, conveyor belts can be used to
carry materials horizontally on different levels or, if installed at a sloping angle, to provide a direct connection
between stacks and lending areas. Conveyor belts installed beneath the stack ceiling at a reachable height (c.
1,95 m to 2,10 m) ensure that books are transported quickly, especially if the stacks are extensive. The
reachable height is governed by the specification for a minimum headroom of at least 1,85 m. Conveyor belts
can only transport materials in a single direction.

5.3.4.2 Systems for conveying containers

The advantage of container-conveying systems, irrespective of their type, is that they provide an ideal way of
trapsporting materials to their destination. Materials can be transported in both directions (outgoing and return)
angl the systems also enable materials to be distributed over different levels and to different-sefvice points.

5.3.4.21 Systems for conveying boxes

Bok-conveying systems are used in libraries in which high-volumes of materials need to be transported.
Although such systems have integrated destination-recognition features, they.are not very flexible gnd take up
a relatively large amount of space. The open boxes can generally take lgads’ of 25 kg or up to apgroximately
20|volumes (external length x height x width: 580 mm x 430 mm x 190 mm). The limits of how mjuch library
stdff is able to handle should be taken into account if larger boxes are to be used. It is recommgnded that
bopk trolleys be designed in such a way that they are able to accommodate the boxes transported hy this type
of $ystem.

The overall horizontal distribution section of box-convéying systems usually comprises conveyor belts
installed on a single level in the building (e.g. in the basement). Connections between the horizontal section
ang the storeys above should then be installed as.required. Such connections can take tHe form of
pafernoster-style lifts and generally take up a great.deal of space.

5.3.4.2.2 Track-based conveyor systems with automated movement of containers

Trgck-based container-conveying systems with automatic drive and fitted with destination-recognitipn devices
can be used very flexibly in libraries\and are also suitable for installation in existing buildings ow|ng to their
relatively small dimensions. Theyqare also used where libraries offer a fast orimmediate delivery sefvice.

Individual containers generally:measure 360 mm x 120 mm x 300 mm and can carry loads of up to [12 kg. The
systems enable materialte be conveyed without damage on horizontal, inclined and vertical plangs. Double
tragks have a combined-width of 400 mm, the radius of horizontal bends is around 600 mm and thaf of vertical
bends around 650 mm>Track-based conveyor systems that have recently come onto the market cah transport
a larger volume of material but also require a correspondingly greater amount of space. Track-based systems
can also be designed with integrated connections to offices in addition to the connections between ptacks and
lending sections. In this case, consideration should be given to the need to increase normal ceiling|heights by
600 mm if.conveyor systems cross corridors connecting administrative sections which can have a getrimental
effect onthe cubage of the building as a whole.

5.34.3— Floorconveyors

In addition to conventional book trolleys and the conveyor belts described above, there are various other
transporting devices in use for conveying materials quickly on a horizontal level within the stacks, ranging from
scooters fitted with a basket for books to automated book trolleys that can even operate elevators
autonomous. The main and service aisles should be dimensioned accordingly. In addition, maintenance and
recharging areas for automated floor conveyors need to be provided.
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5.4 Security and safety systems

5.4.1 Advisory services

The advisory services provided by the police and the appropriate fire safety authorities should be consulted as
early as possible during the planning process.

5.4.2 Security and safety measures

5.4.21 General

Libraries cpn house items of great value. This is particularly the case if their collections include rare materials.
In addition} computer systems and other electronic equipment are at risk of being stolen. The same applieg to
the data saved in the computer systems which can be of a sensitive nature and has to be proteeted against
misuse anfl vandalism.

An approgriate voice alarm system should be installed to facilitate evacuation of buildings in an ordgrly
manner in femergencies.

Library stdff can be protected by hidden systems like panic buttons in furniture”or keyboards. Staff locker
rooms and staff lounges should not be accessible from the public areas of the library. In busy public and
academic |ibraries the lending area should be located near the security or/porter’s lodge especially when it is
manned in[the evening. Staff entrances and parking lots should be located\n visible areas.

5.4.2.2 [Building security

Measures fo protect buildings against burglars and vandalism_ should start at the building envelope with regard
to the ground floor and any entrances to the basement. Experience has shown that windows and doors gre
weak poinfs that need to be particularly well protected-aFf;monitored. Electronic security technology offers a
wide variefy of solutions to this problem. However, it should be taken into account that, once installed, video
surveillange and alarm systems need to be monitered continuously, either by staff or a security compahy.
Facades cgn also need to be secured against infruders up to a certain height. The same applies to light wells
and ventilgtion shafts.

The simplgst way to protect a building is to install mechanical systems such as bars on windows and burg|ar-
proof laminated glass. All entrances should also be fitted with burglar-proof doors. Generally speaking, it will
be necesspry to monitor at least thé doors by installing a burglar alarm which includes contact switches. Any
groups of windows that are vulnerable to burglars should also be included in the alarm system and monitofed
by means pf contact switches, and glass break detectors. A further way of securing a building against intruders,
in particular in the case of large continuous glass facades, is to install motion detectors inside the buildjng
immediately above interigrfacade.

5.4.2.3 |Monitoring indoor spaces

In addition| toprotecting the building envelope, it is also advisable to monitor the spaces, or at least the public
areas and|th@&’ corridors connecting administrative areas, by means of motion detectors as persons have hot
infrequently been known to let themselves be locked into public buildings at the end of opening hours. The
monitoring system can also include floor pad sensors.

Stacks for rare materials and server farms storing sensitive data should be designed as special secure areas
for which the right of access should be defined. Rules for activating the security systems should also be
developed.

When monitoring indoor spaces by using video surveillance for example in unmanned library branches or

stacks outside the general user area, the privacy and freedom of information for users and staff should be
considered.
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5.4.2.4 Central control unit and forwarding of alarm signals

Security monitoring systems for buildings and indoor spaces require a master control unit which receives the
various alarm signals and continuously checks the systems to ensure that they are working correctly. The
master control unit is generally combined with other control systems (for lifts, fire safety, book-conveying
facilities, vehicle access points, and locking systems) and/or building services control systems. It can be
installed in the porter’s or janitor’s lodge or in a separate room manned by security staff. If installed inside the
building the alarm sensors should be switched over to the local police station or to an external central control
point when the building closes. The master control system can also be located in a central control room
nearby as the various systems need to be monitored continuously.

5.J.2.5 Locking systems

Bujldings with many locks like libraries generally need master key systems. In addition, special lock cylinders
can monitor whether the individual sections of the building have been locked. Electronically contrplled locks
with card readers or operated by a PIN can be either connected directly to the data network or opefate offline.
They are particularly suitable for staff entrances, for transition points between public.areas and adrhinistrative
segtions or stacks as well as for rooms used by many different members of staff.and/or other parti¢s (training
rogms, staff cafeterias, etc.).

If l{braries open at specified times without being manned (e.g. at night);\they can use card readerfs to check
eldctronically whether persons seeking entry are authorized to access-the library. If the security requirements
arg particularly stringent, electronically controlled locks connectedto the building security monitor|ng system
via[data links can be employed. Persons authorized to access thg library have to prove their identity by means
of @ smartcard or PIN and in some cases by biometric data< This ensures that the stacks, thg specialist
regding rooms and so on are safeguarded against unauthorized entry and enables access to be monitored.
The corresponding security monitoring system should also be connected to a central control unit (sgde 5.4.2.4).

= =

5.4.2.6 Security of physical collections

The checks carried out by library staff in large reading rooms and open stacks or video surveillance of such
argas are not generally sufficient to protect materials against theft. Electronic security systems should
thgrefore be included from the outset .in-plans for important exits and security gates in stacks ahd reading
rogms that are open to the publicc The library should be designed in such a way that all Jusers are
aufomatically guided towards a central security gate fitted with a security system. It should not be possible to
bypass the security gate.

All|security systems for physical items basically comprise two components: an element (e.g. magnetic strip,
label) that is concealed.as well as possible inside each item and firmly affixed to it and a security gate to scan
thgt element. Books _or’media secured in this way will activate an alarm if a user attempts to exit|the library
thrpugh the security.gate with materials that have not been checked out properly.
There are currently two security systems available:

—| magnetic strips;

— [ RFID labels.

Magnetic strips work with electromagnetic fields. An acoustic or optical alarm sounds when the field is
interrupted at or near the corresponding security gate by media that have not been checked out properly and
barriers or turnstiles can be blocked temporarily at the same time. The magnetic strip is not deactivated until
the books have been checked out properly, after which the user is allowed to pass the security gate. In the
case of RFID systems, the tag is deactivated when books are checked out properly and thus disabled.
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5.4.3 Fire safety

5.4.3.1 General

The first principle of fire protection is to prevent the outbreak of a fire as not only the fire itself but also the
water used for fire-fighting can have disastrous consequences for media collections in libraries. Structural
means such as avoiding electrical installations and cable ducts as far as possible, switching off the mains
electricity supply automatically at night or reducing the oxygen content of the air in the stacks are important,
as are organisational measures.

When plapmimg—fire—protectiom—systems—a distinctiom—shoutd—beTmadebetween—structurat (passive ) fire
protection fand active fire protection. Structural measures primarily include the planning of escape routes and
fire rescug paths, the provision of water for fire-fighting and the installation of fire compartments. In‘additipn,
the propefties of building materials and components as well as of equipment and furniture -should [be
considered, as materials react differently in heat and fire.

Active fire |protection includes the installation of fire extinguishing systems, smoke and heat.exhaust systems
as well as fire detection and alarm systems.

Fire safety requirements laid down in building and fire codes vary from country to country. Statutpry
regulationg which lay down the requirements for the combustibility of building materials and the fire resistagce
rating of cmponents are also of relevance.

5.4.3.2 [Structural (passive) fire protection

Structural fire protection first and foremost includes all means of preventing the outbreak of a fire. Preventjon
should haye top priority, especially in sensitive areas. Preventive, measures include, for example, dispensjng
with any unnecessary electrical installations and the possibility ‘of switching off the main electricity supply to
complete gections of a building at certain times in order to minimize the risk of short circuits.

Fire compartments with fire-resistant walls should be-provided in order to prevent the spread of fire to other
areas of a|building or to adjacent buildings. Internalfire-resistant walls should generally be placed not mpre
than 40 mjapart.

Two completely separate escape routes (primary and secondary escape routes) should be provided on egch
floor. The |secondary escape route is netynecessary if fire-fighting stairs have been installed in the buildipg.
The presence of fire loads in escape_routes is not permitted at any time. Ducting and cables for buildjing
services and ventilation systems_can be installed in service ducts with the required fire-resistance rating.
Services gnd systems can be installed without ducts if the required fire-resistance rating is achieved by fire
dampers placed at penetration points in building components.

5.4.3.3 |Active fire protection

5.4.3.3.1 | Detection systems

Fire deteclionyand alarm systems should include smoke detectors. Apart from photoelectric smoke detectqrs,
ionization smoke detectors—andopticat beam smoke detectors—areatso commonty usedtomnizatiormsmoke
detectors should comply with regulations on radiation protection. Optical beam smoke detectors are
particularly suitable for public areas, large, high rooms or for cable ducts (with poor accessibility). Highly
sensitive smoke extraction systems can also be installed in rooms housing IT equipment and technical
installations and in cable ducts. Multi-functional detectors can feature alarm functions (voice alarms, sirens,
flashing lights) in addition to their fire-detection function.

5.4.3.3.2 Extinguishing systems
Sprinkler systems and fire extinguishing systems employing gaseous agents are suitable for fire suppression.

Pre-controlled dry systems can be installed in areas with sensitive materials. Sprinkler systems should not be
installed in stacks housing particularly valuable collections. Some sprinkler systems work with water mist
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instead of water drops. Considerably less water is sprayed at a higher pressure through specially designed
nozzles, thus limiting water damage.

The use of gaseous extinguishing agents is particularly recommended in sensitive areas (server farms and IT-
departments, stacks with rare collections, etc.) owing to the low risk of damage. Carbon dioxide, argon,
nitrogen or Inergen (a mixture of nitrogen, argon and carbon dioxide) are in use. Inergen is recommended in
particular as it is not detrimental to human health. The use of carbon dioxide is no longer regarded as suitable
except in non-occupied areas or systems. Enough space needs to be provided in order to store sufficient
supplies of extinguishing agent. Low-pressure liquid tanks can also be installed for large rooms in order to
save space. If a fire-extinguishing gas is used, pressure-relief vents and strengthened walls should be
prc\/idnd nwing tothe high pressures invalved anr:minl Qafnfy cages that can be installed in nyie’rinj bui|dings

arg commercially available for the protection of particularly sensitive IT areas (server farms, etc.):

In |the case of smoke and heat exhaust systems, a distinction is made between mechanical systems
(operating with suction or pressurization) and natural systems. Such systems are only suitable for jinstallation
in fooms in which gaseous extinguishing agents are used under certain circumstances(

Table 27 — Fire extinguishing systems

System Recommended for Not-recommended for
Sprinkler system Public areas Sensitive materials

Water mist Public areas, stacks Rare collections

Gaseous agents Rare collections, IT Public areas, large spaces
Carbon dioxide Not recommended for libraries Areas accessed by humans

5.% Light and lighting

5.9.1 General

Lighting deserves special attention, bearing in mind the positive or negative effects the chosen soplution can
haye on the comfort and safety of.users and staff and the protection of the collections.

The aim of this subclause is/to-lay down a series of technical aspects and recommended levels tha{ can serve
asa guide when planning-lighting for a library.

There are two factors that determine the appropriate lighting comfort during the course of the day:

a

~

the configufation of the building’s facade and roof, which determines entry of daylight;

b

~

artificiaklighting.

An| important aspect to bear in mind is the coefficient of reflection, which is the relationship bgtween the
ameunt-obincidentlight and-the-amountreflected from-a-sudace-asa-conseguence-ofits colowr—White has a
coefficient of reflection of 80 %, but very dark colours such as dark brown and black can have a value
between 3 % and 5 %.

Another important factor is the brightness of the finishing material of surfaces and furniture. Matte surfaces are
recommended for greater comfort.

In addition to the influence of colours and finishes, the various surfaces in a room reflect light according to

their location. The following reflection factors are recommended: more than 70 % for the ceiling, from 30 % to
70 % for the walls, from 20 % to 40 % for the floor and from 30 % to 40 % for the furniture.
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5.5.2 Recommended lighting levels® according to the activities in an area

Table 28 — Recommended lighting levels for specified areas

Functional areas

Lighting level (Ix)

User places, reception/loan desks
and information points

500

IT-workplaces

150 to 300

o | ol ek 1
UPCIT AdllU ClUSTU StdURo

[aTaYa¥ry 400

UV U 55UV

Minimum 200 on the low
shelf

er

Stacks and exhibition areas for rare
books, unprotected graphic material
in colour and other special
documents

20 to 50

A specific study is required
depending on the material

stored.

Entrance area

250 to 400

Multipurpose hall (events, lectures
and other activities)

300 ambient light
Adjustable from 09400

according to theractivity taking

place.
Exhibition area (except for rare 300 to 700
materials)
Area/rooms for meetings and events | 100.to 300
Learning centre and training rooms 500
Circulation spaces 150 to 300
Offices for administration 500

On the plane of the work

surface

Open-plan offices for.administration

750 to 1000

On the plane of the work

surface.
Recreation/communication area for 200
users
Stoferooms and utility management 150 to 200
space
Toilets 100 to 200

During the day, a combination of natural and artificial light could be used to achieve these levels.

2

Lighting level: (Symbol: E (Ix) - Unit: Lux. defined as unit per m? (Ix=|m/m2)). This parameter is a characteristic of the

object that is illuminated. It indicates the quantity of light falling per unit area of the surface of the object when it is
illuminated by a light source.
lllumination is inversely proportional to the square of the height above the surface. In libraries. the quantity of light is
usually calculated for the plane of a horizontal work surface. which is usually installed at a height of 70 to 80 cm.
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.3 Natural light

Natural light is understood as the light provided by the sun, which varies in position, colour and intensity in the
course of the day, and varies according to the season, the weather conditions and the geographical location.

The control of natural light has three main aims:

a)

b)

energy conservation;

visual comfort;

Fa

In

blinds, curtains, screening films, etc.).

Th
ele

5.9

5.9.4.1 General

The following points should be borne in mind in library buildings.
— Avoid letting direct sun fall on tables or shelving.
— Avoid glare, reflections and shadows.

preservation of the collections.

ctors that condition the level of natural light:

1) climate;

2) geographic position of the building;

3) orientation of the facades;

4) shape of the building;

5) light openings (windows, skylights, etc.);

6) nearby buildings and other features\that surround the library.

most cases, fixed or movable mechanisms to modify the light of the sun should be installed (ledg

e chosen system should be robust and easy to clean and maintain. In the case of moveable
ments, it is recommended.they be electrically operated and controlled exclusively by the library s

.4 Artificial light

Art

Cco

ze:l‘o expenditure needed for natural light. Artificial lighting is, together with air conditioning, th

ficial lighting can provide illumination anywhere and at any time, but its energy cost is very diffe

es, visors,

protective
aff.

rent to the
e greatest

sumer of energy in a library.

According to the proportion of light that strikes objects directly, artificial light can be direct, diffused or indirect.

Direct light is recommended for lighting work areas, area/rooms for meetings and events, etc.

Indirect lighting, where light is projected onto a reflecting surface and is reflected from there, is characterised
by a sensation of lightness and lack of glare. It is recommended for rooms where computers are used, to
provide ambient light in study areas and wherever uniform lighting without shadows or bright spots is required.

One solution for obtaining visual comfort is to combine the two methods, using indirect light for general

illu

mination and direct light in particular areas where it is most called for.
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5.5.4.2 Requirements and recommendations

— Artificial lighting should facilitate the practice of all activities carried out in spaces of different dimensions
and with varying ceiling heights.

— Care should be taken to provide light with the appropriate quality, intensity and direction, with balanced
contrast. Lighting should provide visual comfort for users and staff, and ensure the conservation of the
collections.

— A certain degree of uniformity is required (minimum illumination/medium illumination) with values close to

£ saaiarii—. P AN VY : £l H G H NI | £ H ol al
0,5 (I_ MITLETITICU ). UUTCTWIST, TITAITUIILY 1T UTC UST Ul opJdUlT o TS TTUULTU.

— Artificial lighting should provide light of an appropriate colour, which deApends on the choice of Iamp3. It is
recommended that lighting should have an Ra (colour rendering index)” of more than 80.

— Glarelshould be avoided, which depends on the specific design of the luminaire®. These should light the
work surfaces, but not shine in the eyes of those who are working at them. Luminaires should hav
UGR (Unified Glare Rating)6 of less than 19.

D
Q

— Lamps$ and luminaires should be chosen depending on the initial and replacement cost, as well as|on
resistance and durability. Moreover, the design of the luminaires should fagcilitate replacing the lamps.

— To faqilitate energy saving independent circuits should be establisheddepending on the activities plannied
and also on the location of the areas relative to the natural light sources. In this case, it can also be useéful
to incprporate a sensor system to regulate the ignition. It is alse_ recommended that presence detectprs
are ingtalled in the toilets.

— Accorfling to the type of library and its characteristics, it ean'be convenient to locate light switches so that
they are accessible only to library staff.

— External areas pertaining to the library (car parks, paths, ramps, etc.) should also be illuminated,|as
should residual spaces which might otherwise, pose a security threat.

5.5.4.3 |Placement of the luminaires

There are fwo options:

a) locating the luminaire independently of the furniture;
this mkes it possible ta alter the distribution of the furniture, flexibility of use being the main advantagg. A
uniform illumination systém can be chosen, or the installation of different types of light that offer a varjed

ambidnce. Systemsdhat are independent of the false ceiling are preferable, since they will make it eagier
to change the distribution of the lighting.

In some areas it can be recommendable to install a lighting track system. This makes it easy to change
both thezmodel and the location of the luminaires, with the consequent increase in flexibility and in the

variety-efHighting-conditions:

3 Lamp: Manufactured source of optical radiation. generally visible.
4 Ra (colour rendering index): A measure of the ability of a light source to reproduce the colours of objects faithfully.

5 Luminaire: Device which distributes. filters or transforms the light emitted by one or more lamps. along with the
accessories needed to support them. protect them and connect them to the electrical circuit. and which also contain.
where necessary. the auxiliary components needed for operation.

6 UGR (Unified Glare Rating): An index of the unpleasant glare coming directly from luminaires in an interior lighting
installation.
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b) incorporating lighting into the furniture.

This reduces flexibility, but creates sharply differentiated ambiances, which in the case of study tables
assists concentration. It makes it possible to provide the level of lighting required on the work surface

without also providing it in other spaces where it is not necessary, with consequent energy savi

ng. On the

other hand, as the furniture has to be connected to the electricity supply, it is more difficult to move it; also,

maintenance costs will be higher because of malfunctions and vandalism.

Finally, a combination of the two options can be decided upon, the choice depending on the type of

library.

5.5-4-4—tighti fiti P - t | tertibrary

5.9.4.41 Reading rooms

In reading rooms the possibility should be considered of enabling users to adjust the-lighting ther
terms both of direction and intensity. This can be achieved either with a lighting syster incorporat
furpiture or by means of more sophisticated mechanisms that make it possible to control lighting ren
firgt of these options has the disadvantages, as already noted, that flexibility i§ reduced and m
costs will be higher. The second option is preferable but is very costly at present. Hence, it would b
libraries where flexibility is not an issue, with firmly defined reading areas where change is not expe

5.94.411 User places

In user places lighting should be concentrated on the work surfaces with the possibility of varying th
of {he light according to need.

The position of the light source should be such that it does’ not cause shadows for left-handed peop
Continuous tables, in many cases installed with their back to perimetric architectural elements sugq

or |partitions, require that the light source be Jocated so as to avoid shadows being thrown by
thgmselves.

5.4.41.2 IT-workplaces
In |T-workplaces no natural light should fall directly on the computer screens. Neither should artifig

reflected in them. Therefore thelight source should be behind the equipment and raised above it. In
is the most effective solution.

5.9.4.4.2 Stacks

5.9.4.4.2.1 Open stacks

The most effective solution is a linear luminaire parallel with the shelving, so that the light falls on
plane angd-clearly illuminates the spines of the books. This effect can be achieved with luminaires in
intg the shelving or mdependent of it. The first optlon which reqwres the shelf units to be conne

hselves, in
ed into the
notely. The
hintenance
b viable for
cted.

e intensity

e.

h as walls
the users

ial light be
direct light

he vertical
Corporated
cted to an

option there is a danger that shelving could be badly sited in relat|on to the light source.

he second

A more flexible solution might be an arrangement perpendicular to the shelving, with a distance between

luminaires that will ensure an adequate level of lighting.

The reflected light generated by the material and colour of the flooring can help achieving the level of lighting

required for the bottom shelves (minimum 200 Ix).
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5.5.4.4.2.2 Compact shelving areas

For the compact shelving, where the aisles between the shelving units are of variable width, an installation
perpendicular to the shelving is recommended.

5.5.4.423 Stacks and exhibition areas for rare books, unprotected graphic material in colour and
other special documents

See 5.1.2.2

5.5.4.4.3 | Other spaces

5.5.4.4.3.1 Reception/loan desks and information points

lllumination should be concentrated on the work surface. The design and location of the luminaires can glso
make it eapier for users to identify the service desks.

5.5.4.4.3.2 Multipurpose halls (events, lectures and other activities), exhibition areas and certain
other spa¢es (young adults' library, music library, informal areas, etc.)

These areps need flexible, directional lighting adapted to current use, with @ system for regulating lighjng
intensity that will enable the illumination levels mentioned above to be obtained.

In exhibitign rooms it is desirable that the lighting should flood the walls:
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Artificial light generation systems using electrical energy

Table 29 — Advantages and disadvantages of the light sources most used in libraries

Medium-long service life: 2500 to 14000
hours

Light source Advantages Disadvantages
Incandescent Warm light High energy consumption
Visual comfort Low luminous efficiency” (8 to 25 Im/W)
Very good colour rendering High heat generation
Low purchase cost Only a small proportion (less thelm 10 %)
; g of electrical energy is conyerted into
Immediate start-up and restart light. The rest produces ‘heat.
Able to operate in any position Short service life (1000hours)
Easy installation and handling
No auxiliary units required
Due to the low luminous efficiency, incandescent lights have been prohibitef in
some countries and are about to be prohibited in ethers.
Hglogen Visual comfort High.energy consumption
incandescent Small size, enabling more precise Low luminous efficiency (25 Im/WV)
control of the cone of light . .
High heat generation
Perfect colour rendering Somewhat short service life (20P0 hours)
Immediate start-up and restart Need for auxiliary transformers for the
Easy installation and handling low-voltage version
No auxiliary units requiréd;’except in the
case of low -voltage bulbs, which require
a transformer
Fluorescent Provides uniformtight (free of shadows) | Cold light, in spite of the range ¢f
> available light colours
Low consumption
. . - Auxiliary units required (except for
High |myilous efficiency (65 to 100 compact lamps, which have the|auxiliary
Im/\WV) T
circuits incorporated)
Miglimal heat generation Unless an electronic reactance |s used,
Moderately long service life: greater than | a stroboscopic effect is produceid and
6000 hours diffusers become necessary with
: . . consequent reduction of luminops
Avanable in a wide range of shapes and efficiency
sizes
Variety of light colours
Easy replacement
Metal halides High luminous efficiency (70 to 95 Im/W) | Start-up and restart are not immediate

(about 10 minutes for the discharge to
be established)

Auxiliary units required

Moderately high purchase and
replacement costs

7
energy consumed.

© 1SO 2012 — All rights reserved
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Table 29 (continued)

Light source Advantages Disadvantages

LED (Light Emitting | Can produce a specific colour without | Variable luminous efficiency (up till now,

Diode) the need for filters 5 to 70 Im/W, depending on
manufacturer)

Low consumption (depending on
manufacturer) Difficult to create warm white light

No heat emitted with the light (although | High initial cost

the-diode-can-overheat)

Very resistant to impacts

Long service life: between 50000 and
60000 hours

At present, LEDs are already an alternative for general library illumination. It is|a
constantly-evolving technology, and it is possible that developmeénts will resolye
many of the disadvantages mentioned above, particularly with<régard to luminodis
efficiency (up to 100 Im/W) and the quality of white light.

Consequently, the data provided here can vary as research proceeds, and will negd
to be updated as it does so.

5.6 Acoustic conditions

5.6.1 General

In order t¢ provide suitable acoustic conditions for reading and working in libraries, the appropriate stg¢ps
should be faken to control both the noise from outside and the noise produced within the building.

This subclause

— explains some technical aspects,
— specifles levels for acoustic comfort,
— descripes systems for insuldtion and acoustic correction that can be used as a guide for library projectd.
5.6.2 Types of noise

In the archiitectural context there are two types of noise:

a) airborpe noise;

b) impacltnaise

5.6.2.1 Airborne noise

This is transmitted through air and can also be reproduced through solid elements. It is originated in the air
and the noise source can be both outside and inside the building. External airborne noise comes from the
noise sources around the building (traffic, schools, industries, etc.). Internal airborne noise is produced by
users and staff, by equipment (photocopiers, computers, etc.) and by utilities management (lifts, air
conditioning, etc.).

Airborne noise is measured in A-weighted decibels (dBA).
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5.6.2.2 Impact noise

Impact noise is caused by object dropping, vibrations and bangs, by contact of shoes with flooring, etc. It is
transmitted very quickly by solid elements.

Impact noise is normally caused on floor structures. It can be prevented by building floating floors, consistent
in a rigid basis separated from the floor structure by elastic joints.

Impact noise is measured in decibels (dB).

5.6
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-3 Architectural-acoustics

hitectural acoustics is the set of techniques that enables the control of acoustic characteristi
hinment of the level of acoustic comfort desired in the premises.

bre are two types:

another and between the outside and the inside);

acoustic absorption (the property of the building materials to absorb“acoustic energy and d
reflection of sound waves produced inside the buildings).

en a sound wave reaches a surface, one part is reflected,~another is absorbed by the surfag
nainder is transmitted to the other side. If the sound source and the receiver are in different

| the receiver are in the same room, possible disturbing,noises can be reduced by acoustic abso

.4 Recommended acoustic comfort levels
brder to achieve acoustic comfort, a seriesof parameters should be controlled. The principal ones

sound level;
For each type of space a sound level should be established, which permits to carry out a specif
in a comfortable way. Sound level is measured in A-weighted decibels (dBA).

reverberation time.
A sound originated in.a ptace with reflective walls is still perceived during a fraction of time after

length. It is directly.proportional to the volume of the space and inversely proportional to the ca
absorption of the-Covering.
Reverberation-time is measured in seconds (s).

uction is made by acoustic insulation of the building elements that separate them. When the so:r

ption.

b are:

itis

produced. The ideal reverberation time is the value that limits the duration of noise to an accepfable

acity of
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Table 30 — Recommended acoustic comfort levels for functional areas

Type of space Sound level (dBA) Reverberation time (s)

Entrance area and circulation | < 50 1

spaces

Auditorium A specific acoustic study should be done to establish the
optimum values required for the activities planned.

Recreation/communication <50 0,9

Training rooms and <40 0,8to 1

grea/rooms for meetings and

gvents

Reading rooms, open stacks | <40 0,8
and reception/loan desks and
information points

Quiet study areas <35 0,7
Children’s library <40 0,8to 1
Reprography space <45 1
(ffices for administration <40 0y8.10 1

For offices|there will often be local or national regulations as tonoise limits.

To achieve these acoustic comfort levels, enclosures apd*dividing walls should be insulated against ngise
generated |both in adjoining premises and external to the\building.

5.6.5 Ingulation and acoustic correction systems

The followjng recommendations should be. considered already in the start of a building project, as they ¢an
facilitate the performance of the acoustic comfort levels stated before.

5.6.5.1 Location

It is very jmportant to bear.in-mind the acoustic characteristics of the building plot and its surroundings
(intense traffic, schools, industries, etc.). In some occasions it can be more effective to find another locatjon
than to ad¢quately isolate.a’building placed in a difficult acoustic environment.

5.6.5.2 Distribution of functional areas
It is necespary to know the type of use of every room, as well as to localize and recognize the noise sour¢es
of the building—The different spaces-should be distributed-in-a-way that the sources of noise-and-the noisier

areas are away from the quiet rooms.

It is advisable to place the areas where there is greater traffic and greater noise near to the entrance areas
(reception/loan desk and information point, reprography space, children’s library, etc.), in order to minimize
acoustic interferences with areas which need silence (area for reading and studying, etc.).

Utilities management spaces for air conditioning, lift machinery, etc. are large noise generators, so they

should be concentrated and separated from areas which need silence. This way it will not be necessary to
design many heavily insulated partitions.
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It is also important to pay attention to the volume of some areas. Staircases, entrance halls and, in general,
areas with double or triple heights increase reverberation a lot. In these cases, coverings with a high
coefficient of acoustic absorption should be used.

5.6.5.3 Facades and roofs

All facades should be insulated for sound, bearing in mind that the openings are the weakest and most difficult
elements to insulate.

The interface of the openings with the facades should be done through hermetic joints and the opening
meTtanisTs stoutd ot Tause vibratiorns:

Roller blind boxes are an acoustic bridge which should be avoided. It is recommended that\oth¢r types of
solar protection be provided.

It i preferable that the access doors have an inner door (double door) to reduce the transmission|of exterior
noise. Likewise, automatic and revolving doors are preferred to folding doors.

Lightly constructed roofs cause acoustic problems, mainly due to impact noise caused by rain or hgilstones. A
double layer incorporating insulating materials is required.

5.4.5.4 Flooring (see also 5.7)

Impacts generated on the flooring are transmitted to the floor<Structure, causing airborne noise in|the lateral
and lower premises. Therefore, the chosen surface should minimize or eliminate this problem.

It gan be solved by using light flooring and floating floors: Light floorings avoid impact noise. Floafing floors,
whjch consist of a rigid basis separated from the floot.structure by elastic joints, separate the source point of
impact noises from the building structure, decreasing in this way its transmission. Therefore| from the
acgustics point of view, the ideal solution is the fleating floor with a light flooring finish.

5.4.5.5 Ceilings

It is recommended that ceilings be covered with absorbent materials in order to reduce reverbergtion time.
Bepring in mind that the majority«of absorbent materials are soft and fragile, it is recommended that they are
ouf of arms reach.

5.4.5.6 Vertical dividing walls

It i$ very important torachieve a continuity of enclosure insulation of the premises to avoid acoustid bridges. It
is pspecially releyant in vertical walls which end at the false ceiling and do not reach to the yipper floor
strycture, as wellhas in ducting for building services.

Tol|improve-insulation in entrances to some premises, inner doors (double doors) are recommendgd, as well
as finstalling mechanisms that avoid noise produced by slamming, opening and closing doors.

5.6.5.7  Utilities management space

A very important aspect to bear in mind is the noise coming from utilities management space for air
conditioning, lift machinery, etc. The majority of these utilities generate airborne noise and impact noise.
Therefore, it is transmitted both through the air and the solid elements.

Premises which provide space for utilities management should be acoustically insulated and machine
fulcrums should be separated from the building structure by bedplates, springs or elastic elements.

Installation routes, pipes and tubes should be fixed on the building elements (walls and floor structures) in an
elastic way to avoid vibration transmission.
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Machines and elements that are placed in or enter every room (motors, fans, air vents, etc.) should not cause
disturbance (incorporation of silencers, control of fluid circulation velocity, etc.).

Installations related to the systems of automated transport and automated storage should also be well
insulated.

5.7 Floor construction and covering

5.7.1 General

The horizagntal separation between habitable floors of a building is made of the following elements:

a) floor

b) lower covering (ceiling);

c) upper|covering (flooring).

The floor s$tructure is the horizontal structural element that receives the load directly 'and transmits it to fhe
other elements of the structure (columns and foundations).

Normally, g lower covering or ceiling is added to conceal the lower part of the floor structure; in some casges

the decisign can be not to cover this lower part. The type of material chosén usually depends on its aesthgtic
impact and acoustic features. There are two installation systems:

t contact with the floor structure;

— separgted from the floor structure allowing an(\intermediate air space (false ceiling).
This gption allows for the installation of services (lighting, air conditioning, wiring, etc.). It is essential that

s are installed to give access to the services.

As for the ppper covering, there are three ways of installing the flooring:

1) dfrectly placed on the floor structure;

aced over an intermediate layer which is used both for levelling the flooring and for housing the
brvices;

D
w o

pparated from the (‘floor structure, leaving an intermediate air space (raised flogr).
his is a system of adjustable feet located on the floor structure. These support plates on which fhe
boring is placed. This option allows for the installation of services (air conditioning, wiring, etc.).

= 40

This subclause defines.some requirements for flooring and types of flooring suitable for libraries.

5.7.2 Fldoring-requirements

The flooring,-always visible because it is in our field of view, is an integral part of the architectural design.
Different types of flooring could be used to visualize different functions in an open area. The choice of flooring
can be based on different aspects: the functions of the particular library area, the traffic routes, aesthetics,
durability, financing issues, etc.
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Some of the requirements are:

a)

comfort and security for the public and staff;
Aspects to bear in mind:

1) The flooring should be nonslip and non-inflammable.
2) On the stairs and ramps there should not be any kind of relief.
3) The height difference between the outdoor flooring and the indoor flooring should not exceed

2 cm, with a rounded edge or well cut at an angle of 45°.

b)
c)

d)

f)

Re

Th

5.7

Th

L

acoustic absorption and prevention of impact noise;

resistance to intensive use and to specific live loads (shelving, wheeled furniture, etc.);
durability;

ease of cleaning and replacement;

possibility of facilitating access to installations going underneath (bothfitted ductworks in the
on the floor structure and raised floor). Access hatches should be“perfectly level with the
flooring in order to avoid accidents.

quirements for the raised floor:

strength: The system of adjustable feet system supporting a raised floor should be adequate
the weight of shelving and other items of furniture.

cleaning: As the raised floor is not guaranteed to be waterproof, the recommended cleaning m
vacuum cleaner. When the material employedfor the finish requires liquid products, the clear]
be carried out with great care in order not to-damage the ductworks and connections beneath.

ere might be local or national regulationsconcerning flooring that ought to be considered.

.3 Types of flooring

e following types of floor covering are suitable for use in libraries:
carpet;
stone;
artificial aggregate (e.g. terrazzo);

ceramic tiles;

filling layer

rest of the

to support

bthod is by
ing should

liegtht flooring (e g _linoleum):
~J ~ N ~J 77

wood;
laminate and stratified flooring;

continuous flooring in situ.
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Table 31 — Types of flooring

Carpet

Types of carpet:

a)

b)

natural

Generally made of a single fabric which serves both the purposes of
resistant support and surface finish.

synthetic

Made of a base of resistant fibres and a fabric layer of surface finish.

Carpets are supplied In rolls or as floor ules. Placing can be done without
adhesives because it is a flooring of a floating kind that settles due to its own
weight.

Positive aspects:

thermal insulation

soundproofing

Carpets never isolate airborne
sound because the mass is
minimal. Their best acoustic
features concentrate on
absorption of inside noise and
inhibition of impact noise, given
that it is soft flooring.

safety of usage

Negative aspects:

Carpets retain large quantities of
dust and can cause allergy
problems.

limited serviee-life:

The busiestafreas are easily
damaged; Using floor tiles allows
partial'substitution of the most
affected parts.

difficulty of maintenance:

It is necessary to clean carpets
repeatedly, generally with a
vacuum cleaner. The presence of
much furniture (shelving, service
desks, tables, chairs, etc.) makes
this operation more difficult.

This flooring is recommended for the following areas:

auditoria

childfen’s library
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