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WAI DESIGN CONCEPT

THAI TENDER RESPECT GESTURE TO THE WORLD

A warm traditional welcome gesture in Thai culture. It represents respect and hospitality,
The design of the tower was influenced by this contextual beautiful cutural greeting.
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ECOPLEX CONCEPT

Developed from a phiosophy of balancing innovative construction and the living quality of tenants. Al eco driven building components and meticulous eco-
friendly details will enhance working stamina that will allow the tenants to have inspiring and wil power to reach their goals,
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Third Floor
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2.3.1.1. Hearst Tower, New York, USA
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3.4.1 MSANEININTINNIMIAAIA BIM
3.4.1.1 MIgouivuarNMsI AL Ianen1saaia BIM
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Growth in BIM Use on Projects A | ignedrs  Codicios:,

100%
Total % Projects 2008 Projecied Total % 2009 oo
35% 38% 45% 18% Very H g
mien, Lo
Heawy Users A0 rRLY PSE las e
il
Medium Users o h
[ (16-30%) . Y s 1%
- Light Users Curent 2009 Curent 2009 Cument 2009 Curent 2009
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Figure 2: Bangkok Office - Supply, Demand, and Vacancy, Q1 2013

Total Market Tolal (BD (BD Grade A Non-CBD Grade A
fsgm) (sqm) (sym) fsgm)
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3.4.3.4 Msfinaulszanamsasmu
gﬂumﬁﬁmmﬁuamuTﬂﬁqﬂﬁﬁ’w?%ﬁmﬁug
1. Building Cost
47,605.33 x 20,000 = 952,106,600.00 1™
2. Fixed Equipment
dofinsannndszaneins asdiomsdninauazaaiiy 0.5%-7.0% UDIA
noa319e1ms AU S4RaT 7% vossmmniens
952,106,600.00 x 0.07 = 66,647,462.00 1N
3. Site Development
sﬁmmﬂﬁﬁuﬁﬁmi‘gamummnﬁmaﬂ"lﬂuﬁ"s nenefluiudi Tas Sefalusas
thunasil 15% vesmroatiaens
952,106,600.00 x 0.15 = 142,815,990.00 11
4. Total Construction
(1LH+Q2)+3.)
952,106,600.00 + 66,647,462.00 + 142,815,990.00 = 1,161,570,052.00 N
5. Site Acquisition / Demolition
Amdiu 3% vesmneadee1ms dmiumsdiuanmiiauuamsng
a1y Inadeqn Tasems
952,106,600.00 x 0.03 = 28,563,198.00 1N
6. Moveable Equipment
Anludnsunmsii 8% vesmdeadneis
952,106,600.00 x 0.08 = 76,168,528.00 111
7. Professional Fees
Aniilu 6% vesaneadialaosu
952,106,600.00 x 0.06 = 57,126,396.00 1N
8. Contingencies
Al 10% vasmneadialaosu

952,106,600.00 x 0.10 = 95,210,660.00 LN

o & = a <!
? setandng 5350930, Msdns1zilnsemsandnens sy (Architectural Programming), AE

o @ o
aodagnssumans aniiuma TulaBwszeeumndudrnammsainnseiis. njunwuriuas
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9. Administrative Cost
Antlu 1% voemneadalagsay
952,106,600.00 x 0.01 = 9,521,066.00 LN
10. Total Budget Required
(4)+(5.)+(6.)+(7.)+(8.)+(9.)
1,161,570,052.00 + 28,563,198.00 + 76,168,528.00 +57,126,396.00 +95,210,660.00
+9,521,066.00= 1,428,159,900.00 LN
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A fuidningy
AugTuAidnTneuAe huilisn = 1,000x20,000x12x60%
= 144,000,000.00 110ao7)
suidninaudel iz = 1,000x20,000x12x75%
= 180,000,000.00 VA1l
AL dnin et T3 = 1,000x20,000x12x85%
= 204,000,000.00 v1naadl
Auuidninset i = 1,100x20,000x12x90%
= 237,600,000.00 v gl
sugiidninaudet ilfs-6 = 1,100x20,000x12x95%
= 250,800,000.00 vInAol
ﬂ'mhirfu'?iﬁﬂﬂamﬁiamuﬂﬁﬂ”lﬂ =1,200x20,000x 12x95%
=273,600,000.00 vinAoll
A ER T
A dnnauael hli-3 =1,000x1,800 x12
=21,600,000.00 LAl
Aot Lilfa-6 = 21,600,000x115%
= 24,840,000.00 U maoll
Aufuidninansol ludli7-o = 24,840,000x115%

=28,566,000.00 V1Al
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a d & ' 1w
Antu 8 72 TusAenosnaiu
AngieatlszyunaziaRanT sy = (8x13x20x12) x1000
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@ Factors affecting oHice work

PRINCIPLES
Office Work

The way in which office work 15
organised and roles are defined
toffice structure, customer man
agement, office technology) affects
the requitements for office space.

Building types develop and
change over time. In addition to
innovative prototypes, there are
types of buildings which are
representative of the forces and
influentes aroumd when they wes
built o+ (3. The organisation of
office work increasingly focuses on
buman telationships and comm-
unications .+ (1., As office work
continues to change {from the
introdustion of new technologiest,
# clear understanding of the task
required becomes a significant
motivating force. Designers can
influence all aspests of the working
envitonment. Good design s
extremaly important, and has a
strong influence on job satistaction,

The space allocated to a person
1o execute a task is referrod to s u
workstation. This can be a private
office with full-height partitions
and a door, an open-plan ‘cubicle’
corfigured from systerms furniture
of low-height partitions, or an
individual desk n an undivided
space.

A farge office building wall
consist of several different types of
space . (2 (1) Office areas will
have separate offices for one to
three people with workstations for
trainees, group offices for up 1o 20
people, also with workstations for
trainees, and open-plan offices for
up to 200 people on a single fevel,
Some affices may combine
individual workstatiors with areas
used by groups. In an open-plan
office, all spaces are multipurpose
for individual or leam work, excent
for a separate secretarial depart
ment. {2) Records areas are for the
storage of files, drawings, micro-
film and electrovie maodia, filing
and recording equipment, dog.
umant reproduction, play-back and
shredding. (3} Ceniral clerical
services argas contain dictating,
duplicating, printng and photo-
copying equipment, and personal
computers, {4) The post room
handles all incoming and outgoing
post. {8) Corporate display areas
contain  hoard  rooms  with
maoveable walls, exhibition arecas,
tonference vooms and meeting
rooms. (6} Social facilities should
Inciude cloakrooms, & kitchen for
each floor or area, toilets, a rest
area for employess, refreshment
fooms, sports facilities and o
dining room with a kitehen, (1)
Additional spaces and extensions
may be needed for training on
audiowvisual equipment, {8) it may
also be necessary to have en
entrance drive, parking spaces
tposasibly  underground)  and
delivery bays. {9 Circulation
spaces include corridors, stair
ways, lifts, and internal and
external emergercy exits. (10}
Central services #re rasponsible
for technical equipment, air
conditioning, ventilation, heating,
elactric power, the water supply,
data processing, the computer
cendrie, falacommuonications, and
clesning and maintenance,

A datailed description of the
company and its organisationat
structure, dncluding  company-
specific functions and  relation-
ships, will help produce a sultable
analysis of its requiremants,



PRINCIPLES

Trends/Criteria
e o Effects of information
ok araam T n changs technology and office
widuaiisl sdministearian atommuneation 7tk automation
* SN e T ducttn ectniogs ranvmagian Developments in information
employ 15 ATy
oy R I - Sphcat e i and communication technol-
£ 3
ot " . ) - rndnq aiid . <
e dcrenan] * Simeation of ot caquining lew weosian £ P e T ogies have mntr‘muwd gfe;f:iy
# integaation of clencal wadk, 7 fanmhiomieation 1] the chaﬂg[ng woﬂung
elirnation o1 Secretanal posty aystems s %
. mw;m ig: ‘;qummmmlm m‘:;l{fu » Tarsnns conditions in offices.
{LE nales -
— '%mmﬂuﬁémmﬁmgx " Multipurpose terminals are
A o i i1 5 PR
administiation * incrénsed cormpgzilhurv replacing individual data-,
%Tr;_%_ :ﬁnovt concentration word- snd imag'&-prom:ing
» Erveramon o oo sactors i locs . equipment, and individual
 Jovacnment ool systems are being networked
vade ogn | 1w "[ e o to form intagrated office
: g é ., :
Sthes satvibes: ’ bt communication systems .« (7).
« mmiste gmall usinesses Gosranse Video display stations, which
ppetia bistsacloll cruts o Linking tel tians rechnology, also  require  computer
R Mot el e dats processing, and offics squipment terminals and  additional
b =y :Murla growth tates slowing . . ) gquipment. havez increased
‘3’:31"%’3’5-’::&?327: atficen; the floor area needed in offices by approx. 2-3 m? to approx.
S228% » orga 5 by gisup 15~18 mZ. The eHfects of office autormation on workstations and
T - 6407 M, ;mr?g;ﬁ:mrmm comnedtion layout have created needs which existing office buildings can no
survices k] ,‘;;,‘;;{’m?‘f;“;’,‘;w — Iong_er fulfil, TImseA include the greater importance given to {ha
— + DUDWIESE HaSACHON Drobetsing quality of the individual workstation, which improves flexibility,
k: % 'mﬁ?m{?” ragh marker: minimises operating costs, and results in working environments
insurance B 4% # pOtertin Tt selcommuting that are ecologically acceprable. Reorganisation of space and the
1970 1980 1990 modernisation of furniture and fittings are just as important as

@ Evalution in the service sector
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@ Principles of use for distribution of space

new buildings - (8,

Strearnlining working procedures can potentially reduce the
time spent on administrative activities (filing, sorting, copying,
searching, acquisition of material etc) and communication
{conferences and meetings) by approx. 25%. Goad design can
minimise interruptions to the workflow. More telecommuting
twork at home) cormpensates for the increased floor area
requirement described above, but some activities {meetings,
ete.) must still take place in the office building There are also
limits to the usefulness of telecommuting,

There are other farces which tend to work against potential
decerntralisation, and which may be very important. A
tentralised location may have a prestige advantage, a
company’s presence in a city is a symbol of continuity, and
employees often prefer a communal working atmosphere and
shared leisure activities. Video-conterencing, however, could
reduce job-related travel by approx. 50%.

Changes in the workplace

Increasad efficiency due to information technology and changes
in work requirements {processes and organisational patterns) are
changing office structures. Staffing lavels are dropping, and
working groups are getting smaller. The formar hierarchical
division of labour amongst staff, such as manager, secretary,
senior clerk ete., often develops into an integrated working
graup. This in turn may change floor space allocations. A greater
awareness of the immediate working environment is closely
linked to current societal values. These are reflected in attitudes
toward workplace quality {daylight, use of environmentally
friendly products, energy conservation) and daily activities
{ecological aspects, consumption of materials, waste disposal),
From the employee’s viewpoint, the workplace is a vital forum for
social interaction. This is increasingly impontant because of the
stress caused by new technology and formalised work strictures,
Riging levels of physical and psychological stress have resulted in
greater attention being paid to the work environmert, Office
warkers need sufficient space, the freedom to arrange their own
furniture, good ventilation and lighting, and protection against
external or unnecessary disruptions. Approximately §5% of the
working day is spent in lirmitad work areas and 10% in extended
work areas - (4. Waork contacts and shared squipment are
becoming more important, resulting in the need for individual
and shared offices and workstations . (%) + (&)

In addition to reorganisation of existing buildings, new
concepts for individual and group offices are taking shape, e.g.
the interconnecting group offica partially divided into zones, the
combined office, or the multiple or multivatent workstation,
although the latter does not appear to be popular.
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@ Building typo nnd working arrangement
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arrangements: oper-plan, group,

separste and combined offices

PRINCIPLES
Typology

Types of office space

The layout of office space has changed dramatically since the 1950s
-+ (1 Working methods sre always closely linked to available
technalogy - (2), and the working structure of earlier years s being
expantded by moders information 1echnology and office automation,
As a result, new forms of floor plan are being generated.

After changing from separate offices in the 1950s, to open-plan
cancepts after the mid-1960s, and group office principles in the
19705 and 1980s, it seems that a combined office design is
becoming established in the 1990s. The first examples appeared in
Denmark in 1976, where new space dividers and combinations of all
known hasic forms wera being used.

The grientation of a new office building will depend on location,
Whaere possible, the building should be orientated to admit useful
daylight while aveiding glare and solar heat gain. In the USA, the
principal axis of 80% of office buildings runs east-west, since deep
penetration by morning and evening sun is unpleasant. It is easy lo
use canopies to block the sun from the south. However, i the
primary axis runs north-south, the sunlight can reach every room. In
the northern hemisphere, north-acing rooms are justifiable ornly
wher the building dves nut have a corridor.

Systems

A single row of rooms is generally uneconomical, and is only
justified for deep office spaces where daylight is a probler o @A
double row of individual small rooms, all with daylight, was
previously used in most office buildings -+ ). A three-pan
arrangement is typical of high-rise office buildings -+ (&) In city
centres in the USA, designs without corridors evolved. In some, all
roams {with either naturol or artificinl lighting) were grouped araund
a circulation core containing elevators, staircases, ventilation duets
€1¢.; in others, services were located on the periphery . B

Outside the city centre, another US system had a large work
space in the centre, with sound insulation, ventilation and lighting in
the ceiling; small offices with daylight were placed around the edge.
These combined offices were used in Scandinavia after the mid-
1970s. As in the US system, the floor plan was normally 15-18m
deep. They were also buill as @ large open-plan office or as separate
offices dividid into threg rows - {7)

Daylight can usually be used up to a distance of 7.00m from the
window, New daylight technalogy systems (see section on daylight)
which convey and change the direction of the light (prisms and
reflectors) can make more efficient use of daylight.

A schedule of accommodation is shown -« B whizh compuares five
alternatives In order to obtain quantifiable information sbout floor
area requirements. |1) A standard separate office, 1.25m grid module,
three module spaces only. {2) Deluxe separate office, grid module
1.50m, various widths. (3] Openplan office, room depth 20-30m,
floor ares up 1o 1000m2 {4) Group offices for 15-20 employees,
workstations no more than 7.50m from the fagade, {51 Combined
office, all single rooms approx. 10m? with a common ares 6-8m deep.

Qross floge area per workstation
224 : 4 [ 259 | 228

10 % |
i g

]
ate olfice

15
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@ Types of otfices and
comparison of floor ares
requirsmants
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PRINCIPLES OF TYPOLOGY
19505-1960s

Building concepts |

The relationships between office organisation and spatial design
have been classified in a field study in the USA which provided a
benchmark for changes in office structures as a result of office
autornation,

Open-plan offices are suitable for large groups of employees
with a high degree of division of labour, performing routine
yctivities with o low level of concentration. Nowadays, apen plan is
miore the exception than the rule. The concept was devaloped in the
19635 to provide efficiently organised, multipurpose areas, based on
arguments such as fransparency and clarity of working processes,
and the development of a group spirit. Dots processing equipment
was kept in separate rooms and was not available a1 each
workstation. Extremely deep offices {from 20 to 30m} resulted in the
use of expensive services technology that became unsuitable when
the building use changed. Modern requirements, such as windows
which gpen, lighting and environmental control, and electric power
suitable for partitioned spaces all limit potential frexibility.

Sociologists have attested to the implicit coercive nature of
apen-plan offices, whick s caused by social control, reliance on
technical equipment, and visual and acoustic disruptions, This has
ted 1o a rejection of this type of office by employees.

Separate offices are suitable for independent work requiring
concentration, and also for multi-occupant offices for very small
groups constantly exchanging information. They are still used for
cartain workstation raquiremants, and in multistorey office buildings
where the structural form of the building is so dominant that it
determines the spatial and organisational features of the
workstations,
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PRINCIPLES OF TYPOLOGY
1970s

Building concepts fl
The reversible office was an stteapl to improve the open-plan office
systerm, which was felt to have many drawbacks for users. These
inctuded no individual environmaental or daylight control, and wisual
and aeoustic disturbances. Larger areas wers subdivided into separate
offices, which are better for work requiting great concentration, and
this began a move toward greater flexibility. In addition, skyrocketing
energy prices also cast doubt on the desirability of open-plan offices.
Changes in working structures as a result of new tachnalogies {such
as personal computerst made it possible to organise work in small
groups. Group offices (small open-plan offices) are sutable for leams of
clerical workers who constantly exchange information, They also allow
greater flexibility for individual decisions about the working
enviranment because of thelr smaller size imax, 7.50m (o window! (see
carlier notes on changes in the workplace), Fully localised
envirgnmental control is not recessary: back-up control methods can be
used, in addition to ventilation fins on fagades and heating surfaces.
Methods of reorgamisation include remodelling the bullding,
providing daylight through courtyards, clear subdivisions in the fioor
plan to create workstations with uniform standards of light, ventitation
and roise protection, of the use of office equipment that cant quickly be
adapted to fulfil new tlechnical functions that entail more slectrical
cables and complex connections, as well as dividing the space. Raised
floors and movable partitions often provide an easy way to adapt a
building in terms of services, communication and space division. An
exarmple of space reorganisation alter employee dissatisfaction is
provided on the next page (- 8 - G8). Although it is stilt & populas
trend, the open-plan office appears 1o be useful for very few
arganisational forms or types of work, The prime objeclives at
Bertelsmann were to fmprove the quality of the workplace while
retaining the flexibility 1o adapt to new office technologies and group
reorganisation, and 1o use the working space economicslly and reduce
operating costs.
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Building concepts

Recent trends aim to provide a spatial design that is appropriate for all
the individual office requirements of an organisation. That means
providing a space thot is fiexible when required, altows for group
waork, and includes individua! ropms for work requiring concentration.
It sheuld also provide equipment that can be used bath separately and
callestively by groups, and which is particularly well-suitad for high-
quality independent work while allowing workstations 1o change
aceording to daily recuiraments.

group office concents @ - @
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PRINCIPLES OF TYPOLOGY
1980s-1990s

In general, modern office buildings tend to fall intc three categories:
closed plan, open plan, and modified apen plan. Selection criteria
include:

*  the amourt of planning flexibility required;

*  the amount of visual and acoustic privacy required;

* initial and life-cycle costs,

Closed-plan offices have full-height walls or partitions dividing the
spack into offices with doors, Private offices are typically located along
the window wall. Administrative support is housed in workstations
alang corridors or in shared rooms. The advantages include a
contialied environment, security, visual privacy, physical separation,
extemal views, and traditicnal and systems furniture applications.
Disadvantages inciude lower efficiency than in an openeplan office, lack
of flexibiility, especially-in raspanding 10 changes in office technalogy,
the high cost of relocation, restricted individual and group interaction,
antl the foct that more extensive mechanical systems are tequired,

In open-plan offices, all workstations are located in an open space
with no ceiling-height divisions or doors, Administrative support is
tocated in rooms with floorio-ceiling partitions and doors, The
advantages include efficient space wtilisation, greater planning
floxibility, ease of comrmunication and lower life-cycle costs.
Disadvantages include higher initial costs, no visual privacy, no
extemnal views and less environmental control.

Modified open-plan offices combine elements ¢f both the ofhers
by positioning certain workstafions in an open pan with systems
furniture, and others in private offices, Administeative support is also
locatad in enclosed rooms.
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CALCULATIONS: CONSTRUCTION

The structural members of the building have a strong influence
on the possible ways in which an office area can be divided
{3~ @) A clear floor-ta-ce ling height of 2.75m permits the later
installation of raised floors or suspended ceilings. Ceilings can
be 25cm lower if most activilies are carried oot while seated,
but the clear height should not be less than 2.50m. Corridors
and toilets can be 2.30m high, but must have space for ducts
and pipes. The economic efficiency of load-bearing members
depends far less on the optimisation of individual components
than on their integration into a functionally effizient building

Beam systems may be longitudinal or transverse - (i) - )
This example of the range of design approaches is based on a
reinforced concrete floor with 8 span of 6.50m. The cost and
weight of the span affects the choice of supporting structure and
foundation. A greater floor thickness has advantages because the
optimum rigidity of the structure will be maintained if the
nadngs vary.

A ribbed floor is economical only for larget spans. Although
it is light weight, it costs more for sound insulation. It is not
possible to cut through ribs, and openings cannat be introduced
owirg to the limited space between ribs, Double-T or Pi-shaped
slabs or beans are structurally better for large spans, Transverse
service ducts should be located in the floor in corridor areas -
(13~ The facade plane may be located either hehind, between
or in front of the structural plane. The maximum flexibility of
space is achieved if the external skin is independent of the
structure of the building.

With interior columns, cantilever floors {with curtain walls)
can even up the loads on the columns. Rigidity is provided by
the use of wall plates, multistage bracing, and solid access
cores with secondary zones on the ends,

Solid dividing walls can replace columns and main beams in
some parts of the structure, and the inclusion o panais helps to
improve rigidity - 8} - @ Fixed openings should be specified
in advance to prevent later problems. Lightweight partitions
have the advantage of being movable and also permit later
decisions concerning the division of space.
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CALCULATIONS: BUILDING TECHNOLOGY

275

B AN

@ Floorto-ceiling height, depending on aarvices equipment
use of stabic pressure

heating
rC = ey
hanstormet
H M%mr H r Air movement dus fo
: . — temperature gradient
-
" 1
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.
o =g

% N waste warm water
iz ih
coahng
10 users of heat
| - |
eallary fube
mﬂ Tinstommer
w @
COfpute<ontitied
Thoncilted o cole
Bir Abriand hnotogy,

hueating and ca;ﬁnn

SRRt

SHSs

1o

(:}:} Air conditioning with localised slement cooling

-:;-ua.un..hnpn‘. A EEESE R a b A R A A A
gmltiplo Plazing
——1-innér pane general lighting {air exteast
3 solar pratection and lights built into ceiling}
e~ e WOTKSLATION lighling
2 Kiimadrant™ ar vent
E \
. Hoor vutley
vent
et
— s
4 bl £
exhaust duet ntake duge elactric socket Gutlars

@ System section for Klimadrant® Control of air to individual desks

The gross volume of space
needed and the total construct
ion cost mean that fully air
conditioned buiidings are 1.3-15
times more expensive than non
airconditioned  buildings, i.e.
those  which  are  faturally
ventilated . (1)

A cailing height of 3.0-3.10m
is suitable for buildings with tittle
Service pquiprent, No suspen:
ded ceilings and heating pipes on
an oxterior wail, Eleciric power
should be suppked through ducts
in window sills or floors, and the
power supply for ceiling lights
through conduits or partitions.
Corridor areas should also be
used for ducts and pipes.

A ceiling height of 34m s
suitable for a buillding with some
service equipment, but without
ventilation  equipment. Ducts
under the floor in carridor areas
{h = 32em) should be used for
heat, electricity and water,

A ceiling height of 370m is
suitable for offics buildings using

e Flooriwall section:

! dividing wall

avitrage | range
%) £t

hgghting A0 18
alevater and G a2
Lonveynrs
fow vo'tage ! 1%
SQuipmant
heating, coghing 47 15
and veitilation
systems
lavataties 2 1
kitehen facihities 2 2%
fufectrich
clyaning and 2 21
waste dosposal
tatsl 100

Energy cosis of sarvice
plant in an office building

ventilation equipment. A duct
hetight of at least 50cm is needed
for airconditioned offices, with
fong ducts in the corridar area.

Open-plan offices need a clear
ceiling height of only 3.00 m.
Howaever, the ceiling height
should be 4.20m if ventilation
ducts are to be installed. Al
height-related building compo-
nents affect the cost of the
building in relation to its usable
office floor area.

Airconditioning systems with
capillary tube mats use water and
the /prim:‘ipia of locatised cooling

D s (@) The air intake is
eguivalent to the minimum air-
change rate, Comfortable cooling
15 achieved by radiant protection
and  displacement  ventilation
without turbulenge {expanding.
air ventilation). This creates a
flow of fresh air twith outlets near
the floor and at tha base of
furniture), a cushion of warm air
at the ceiling, and an sirflow
through the room . (&) caused by
the temparature gradient (main
surfaces 32°C at the celling, 20°C
at gach walll,

Badisnt heating from panels in
cambination with an_ air intake
system may be sufficient for
heating + (6} Such 2 gystem uses
less equipment and thus increases
the usahle floor area. The cost of
air conditioning with localised
conling compares favourably with
the cost of conventional air
conditioning. The advantages
include no draughts, quiet, lower
investiment and operating costs
{the volume of water that has to be
conveyed is T000 times less than
the volume of air for a closed
system with the same outpur and
heat recovery), a reduetion of the
space required for services (water
instead of air) and a smaller
energy plant. Raised floors are
required to achieve the npcessary
room ventilation and for installing
services 1o areas with a large
amount of equipment. There is an
increased demand for space for
services (cables, office auto-
mation), and a need to guarantee
flexibility  when functional
provesses change « (73 + (81

The selection of a heating,
ventilation and air conditioning
{HVAC) systam s usually based
on perforriance characterisuics,
system capacity and the avail
ability of space to accommadate
the equipment.



CALCULATIONS: DIVISION OF SPACE
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With standard desks {size 0.78 « 1.56m), 4 division of 187.5 is suitable for & ribbed/slab-and-beam fHoor
having & 62.5 grid module (Koenen Ffloor) with normai formwork. Better for movable partitions
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individual office within a
combined office

Moduler desks (size 0.70 % 1.40m, Valox system). By combining modular desks with Velox continuous Wiﬂf “ o “
table with filing units below windows instead of filing cabinets { -+ (1)), one grid module in every five " l{i éa
was unved. Desk clesrance of 75cm is possible only whon swivel chairs on casters are used. UL};} . |
A run arancn
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@ Division of sf using modular desks, Various office spaces in opan-plan office system: a) mansger, Division of combined office,
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CALCULATIONS: FLOOR AREA
REQUIREMENTS

Office area requirements are calculated in two parts,

{1} People space is calculated as {standard individual space »
number of people) + aliowances for immediate ancillary
needs + a factor (usually 15%) for primary circulatian,

{2) Non-people space {e.g. machine rooms, and libraries and
the like for which fittings and equipment sizes are more
important than stalf numbers in setting the area
requirement) should be caloulated by informed estimates
based on existing good practice or comparable examples
+ an additional factor for primary circulation.

Figures for the average floor area requirement for each

workstation and employee in an organisation {including

office equipment and space to operate it), not including
management, have roughly the following distribution:

n
)
=
-]
=
=4
&
L
8
™
e
(-]

B 30% 3.60-4.60m?
; ity -y table with 5% (average 8.5m2) 7.00-9.00m?
138 oo g 12 o 15% »9.00-15.00m?

The space requirement per employee clearly depends on a
number of factors, e.g. type of work, use of equipment and
machinery, degree of privacy, level of visits made by
outsiders and storage needs. The average workstation floor

@ standard shaped
unirs

[0} atandaed dis

FEeE=- = I Sy

a7s o ortvoia mmn area requirement until 1985 was 8-10m¥; in future it will be
ity B i :
et e P walls 12-15m?, Although a minimum floor area requirement for
55 15 tag : : 5
7.50m -+ {3 office workstations has not been defined, the following
@) gg:: ?'""@ guidelines should be followed: separate offices, minimum
® 575 7o () 8-10m2 (according to the grid module); open-plan offices,
single/group otfice noemat magimurm f % minimum 12"155112‘ . .
e of oféce 376 Tom T o HH A representative calculation of the space requirement for
dist, between windows | 100 325m | §00m vz Bagpmot|t 2 @ workstation is as follows:
st Between columng 175 750m | 11.00m . - H 2 .
oy 1 B gl 7 dxdgnentry [T} viork room, min. 8.00m? floor area;
s porotoe wirth 150-200m | 250m @ Ruls of thumb: free circulation space, min. 1.5m? per employee, bul
heighs of oflice 250-400m | 500m 4 O = 1.5H,, min, 1m wide;

... W surrounding volume of air, min. 12m3 when most work
g,,!rfﬂﬁ . Y : T :w is done while seated, min 15 m? when most work is done
ey Al T o — R while not seated.
et § e 1 leyed I & 1 0!— The following floor-to-ceiling heights are recommended for
16.00m° | 1500m ailor ¢ { i g heig
e | B0 U E oo areasor

e Brgagesesd || ? up to 50m?2 2.50 m
: g I - R Qser 50m?2 2.76m
16.00m 12 80m over 100m? 3.00 m
T | e e e ] # *
design, tech adminisLEation, P o aver 250 and up to 2000m? 3.25m
i 4x120 [  4v120-480 i " G

2l :’""’"‘:‘ "%“L“%m i An American study (Connecticut Life Insurance) indicates
L Lin s (8) riha g the following requirerments for floor area and space to
v 5 e o pfres operate office equipment (personal floor area + an

avitage  fatwaork |iresh au 113 o e s A

hghting ondy tevel thoa [station] | m¥vperson ] reguirements | guideline add:tlgnal 50cm on all sides):
: 10 nan smokin cffice employee 4,50m?
ke | Fosrborprsi secretary 8.70m?

<] MITVHS A
Stiies 80 @ “:""‘;‘i;‘:“ J depantmental manager 8.30m?
:2:‘;‘;;&“ ;x g 10 27 office space director 13.40m?
iy ;‘2 g: non-Emoking assistan! vice president 18.50m?
“k;v:fn . - vool [0 ® p— vice president 28.00m?
Mooty soon] [ %8 smoking The depth of a roomn depends on the space required for an
e eyl individual in a multi-occupant, open-plan, group or office
3 :“;"‘;:”"‘ I office (i9) "Jg:';::r::::f“"" room. The average depth of office space is 4.50-6.00m.
i 4 . .

i - 3604 o Daylight iltlumination reaches work workstations to a depth
pies bioards, bosk shelves of approx. 4.50m from the window {depending on the

location of the office building, e.g. in 8 narrow street or in
an open area). Bule of thumb: D = 1.5H,, where D is the
depth of light penetration and H,, is the height of the
window head (e.g. H,, = 3.00m, D = 4.50m). Workstations
located in the deepest third of the room require artificial
light, Working groups often have to do without daylight
penetration, since they may be allocated to deeper rooms if
that is required by the building layout.

The width of corridors depends on the accupation of the
space and the area required to move equipment. Generally

Pin boatds, book shefves, pulf swardrobs - i
il aheives, suspontied fies speaking, it should be possible for two people to pass each

other.

Possible layout of a small room in a combined office
{pwrhaps, home-hased)
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CALCULATIONS: FLOOR AREA
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gri madule 1875m

@ Minimum room width according to window grid modules

According to standard dimensions relating to
the vared space requirements in office
buildings, the minimum distance between the
centre lines of windows or window columns is
1.28m. The resulting distances between the

centre lines of

partitions are 2.50m, 3.75m,

5.00m ete. - (1)~ (V) These offer considerable
choice in positioning furniture, and are flexible

enough to fulfil

"

almost every requirement. If a

e
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et

grid module 1.20m

larger maodule is needed, the spacing shown in

(i) should be selected.

The largest grid module for office buildings
is 1.B76m; the figurs . (W)- 69 shows some
examples of the many efficient ways to
position furniture. Beam spacing sccording to

the standard dimensions of 625mm or 1.25m is

also suitable for this centre distance, and every
third beam will coincide with a facade column.

grid madufe 1 30m

@ Possible arrangement for different window grid modutes

gt modide 1,40m

E Y
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REQUIREMENTS

Usable floor area is based on
the principle of office units
arranged in a row along the
fagade or some variant thereof,
with office size determined by
rank or function.

usee usible floor srea i office

One sermior stalf rosmber with & need for
discranon sugarding peesoanet o social
sErvices, or nepding to be abie 10
LOnCentENlE appeox 12m?

Twir sensor stall rembers {perkaps with
swating provided for a traines) o one
sy e with & confarence table for
ahout four prople agipron. 1Hmd

Manager with a conferpnce 1able for
aboul six poaple, or thege semgr stalf
frsmbirs Of SOCralanies, Of two Stmor
stali  mimbets  with  adddional
REUDIENT OF § WOrkstanan, or & 160w
tront of the Diector's office with @
winting area 24 3m?

Sectan lendor's office o functionul
oo comaining a greal deal ol
suipent targas than 30mt

Number of occupants for
various office sizes

1.20 m grid module

The standard room size of
18 m? {3 x 1.20m less 0.10m
for the partition) corresponds
to o 3.50m room width, which
is too narrow for standard
furnishings for two employ-
ees (2 x 1.00m clearance plus
2 x 0.80m depth of desk =
3.60m). The two-grid-module
room, 2.30m wide, is too
narrow for one senior staff
member with seating for a
visitor. Deeper workstations
with video display units and
other special  equipment
require the next largest room
{4.70m).

1.30m grid module

A room 3.80m wide, corras
ponding to 18m? usable floor
area, allows lor an additional
filing cabinet, two video
display stations 0.80m deep,
one drawing table or drawing
machine and one desk, and
one desk and conference table
for four people. Such an office
15 very flexible, and will
accommodate workstations of
all standard office sizes without
any need to move the walls.

1.40grid module

A room 4.10m wide, i.e. 3 x
1.40m less 0.10m for a
partition, provides excellent
possibilities for furnishing and
more flexible use. A room
depth of 4.40m, providing
18m? floor area (Le. 4.10m %
4.40m), is normally sufficient
for special uses or greater
demands on space. Increasing
the room dapth to 4.756m
increases the usable floor
arga of a three-grid-module
standard room to 19.5m? (i.e.
4.10m x 4.76m}.
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CALCULATIONS: SPACE FOR FURNITURE

) }‘///
oy
\ﬁi
Individual tablas with filing ]
20 s U-shaped desk

Rows of tables with Rows of tables with filing Rows af tables in blocks : Blocks wit! ’
th in-line seatin
cireulstion bahind racks to resr with staggerad suating b . .

A wide range of office
furniture is available, The
suitability of furniture for
any office is influenced by
its flexibility, adjustability,
durability, IT compatibility,
storage space, ergonomics,
aesthetics and  cable
handling.

The space required while
seated and standing is used
to calculate the minimum
tlearance between individual
desks or tables (preferabiy a
minimum of 1m), depending
on whether they are placed
against walls or other tables,
or in front of filing cabinets.

Windows placed high in
the wall provide satisfactory
illumination deep into the
room, which altows efficient

@ Tables connected directly to Circulation betweesn tablas 18) Filing cabinets baneath use of space and access to
window sills and windows window sills the window ledge -+ 8.

Filing cabinets with
passageway




CALCULATIONS: SPACE FOR FURNITURE

Many furniture  systems  in
contemporary offices are stilt
designed according to standards
in use since 1980. In addition,
furniture units such as simple
work tables and desks that
incotporate liling systems are
stil used. Because of the
thorensing use of VDUs and
keyboards, Ewopean standards
for  workstations  specify  a
surface height of 72cm high. A
new desk measuring 140cm x
0em x Tdem o« (2) has been
introduced, together with the
standard desk whose dimen-
sions are 186tm x 78cm x
Tgem, The requirernents include
adjustable workstation height,
protection agsinst vibrations, a
sound-absorbent surface and
foot resls with ergonomically
correct  height,  preferably
adjustable,

Chairs should be adjustable,
with castors and upholstered
seats  and  backs,  Properly
contoured back suppornt Tor the
tumbar curve is essential in an
office chair. It should also
provide firm support for the
lower part of the back and the
upper thighs, Many combinat-
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Standnrd writing desk with Office desk; 0.5 m? fess

drawers floor space than Q}

High desk for card index; Doubte unit -+ (3) Cabinet for storage of ions of typewriter stand and
1500 cards in each box : various standord size cards  dask are available, ranging from
end diskettes space-saving units to built-in
systems.
a [jj] {lina feswe > o Eilioa acchixes and card
ahaieuae
systems.

Filing, archives and card
indexes may use cabinets
without sides, usually in steel
units of standard dimensions,

Counters for transactions
with a person standing on the
other side are generally long,
and should be 62cm wide and
approx. 90em high - &) If a
counter is only 30cm wide, its
height  should  be  approx.

filing trays
=~ ot cloar space

e Service counter Service counter with desk e individual counter units; 100¢m < (7). In public areas of
A: with passage behingd it facing clients {Swedish tan be separated building whers high security is
B: with adjoining desk style} required, this makes it difficul

for any person in front of the
counter 1o reach  anything
behind it - 7). Clearance 10
stand and dealwith members of
the public should be provided
behing the coumter »p. 362
(2)-{6. Individual counters are
easier 1o reorganise since the
floor space is more flexible - (8).

Some counters and switehe
boards, e.q. in reception areas,
hold VDU terminals and probably
kiyboards, Thelr design should
take account of this.

Computer dexk with douhle Filing cabinets that can be
) Stackoble fili binet
retractable trays (Velox) © s Ml al combined in rows
W3 _mx ® e M A28 — 4250
-.‘..:‘ . s *fn .

AAAMAMANNN

ANMIMAARN

\/)

;

>
N

‘0 Cupboard with space to 2y Cupboard tor smployses”
- i
G@ Cabinet for vartical filing @ Rolt-front cabinet (‘H} Sheg-clinitag @5“} oty 349
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O Rack for magnetic tapes or
fitm (49 separate holdurs)

wm

@ Pull-out rack for suspended
files

@ Puil-out shelf for diskettes
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@ Pull-out shelf with
telescopic runners

e

@ Pull-out shelf for microfilm
ttes (164 capacity)

e
Rack to hold suspended

@. Supporting rail for centre-
mounted suspended files

CALCULATIONS: ARCHIVE SPACE

In spite of new office technologies, the use of paper as the main storage
medium for information has increased. Paper consumption doubled
every 4 years until 1980. Computer memory has now became a more
common way of storing information in office communication systems,
but the need for what is known as uncoded infarmation (printad intters,
texts, periodicals etc.) means that paper will continue to be used,

W is necessary to arrangé stored documents in a clearly labelled
system, with short citculation routes and efficient use of space. Space
should also be availabile for archives -« (1), As cabinat widths increase,
the aisle between cabinets should also got wider,

L= W {tiling equipment] = space for futmiture

+ HLX W+ D5 = gisle space

Total requirement = spice for furnitare + aisle space

Deep fiting cabinets are more econormical. The diagram in -« 43 shows
the relationship between furniture floor ares and ais'e space requirad
for & vertical filing system usirg large archival shelves (Velox system} or
a flat filing system, The floor area needed for a vertical filing system is
52mi, and the aisle space should be 4.6m? (100:90), For fiat filing
systems, the floor area is 3.2m? and the aiste space 3.6m? (90:100, ratio
raversedi. Fiat filing systems cannat hold as much as vertical ones, and
high shelf units are hard 10 oiganise, Vertical files may reduce staffing
levels in the filing section by 40%, Hanging files use wall space 87%
better than box files — (5. An efficient way to move Biles is by
paternoster elevatar. Workstations should include she ves for sonting, a
small table and a chair on casiors,

The filing roam should be centrally focated, and the best window grid
modile is between 2.25m and 2.50m. Since a clear height of only 2.10m
is required, three storeys of filing could be fitted into a space which would
anly take two storeys in normal offices. Dry starage roams are essential,
and therefore attics and basemrents are unsuitable.

Narrow shelves - (8 ard @ with hanging files and a writing
surface can provide a functisnal connection betwean warkstations.
Trolleys can be used either as writing sutfaces or for card-index boxes,
Maovable filing systems give substantial space saving {100-120%) by
eliminating intermediate passages - G808, There are no fixed
standards for filing systems. They are usually adapted to suit
individual requirements, such as registries, archives, libraries and
storage areas. The increase in load for each squars metre of fioor
space must be taken into account, File shelving may be moved by
hand or by mechanical means. In some designs, the entire filinng
systary, or only parts of {t, can be tocked by one handle

Hat fhng iwary storige | combeneg
fotue el tonater { on Tt wetticat and
o fpen shelves | organer m Sunpended filog
35200 1ot froet o Toiders. snity
S B5 76 - 200
A . 2
000G foes appros | 1 ontnnsus cabaet 8¢ 7 2m i fen Fam
e thek (warhout ] wall length .
hakderst ipntox 2 it b it S¥mt BISwd i
25 shawty pacti seschudding g ration bt
exchiding side passages

@ Space required by different filing systems

b 187 +
L -
8 g"!mmfﬁfﬁmu space | % © g é
g ﬁ,mfwﬁmﬁ § sisle gpace 8. Junire space Nuny & PO | C—
L LXK g e Space L R— m. ] 7+
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Large Velox archival shelf

{section and plan}

B horirontal files
Handling times:

Companson of Hat avd varticat files
flak vertical
spmovi file 29% 1%
sor files 4% 6%
replace files Eid 20%
100% 100%

@ Filing systems

Wall space Mml;m » Continuous tables Section < 06
@ tor suspended and @ with trotiey o

box files lequal nox

of documants)
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A = movable filing; B = comparison with space for normal filing
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CALCULATIONS: WORKSTATIONS
WITH COMPUTERS

Workstations  equipped  with a computer must
accommaodate at least a visual display unit (VDU} and an
alphanumeric keyboard. There is no standard for such
waorkstations because the requirements vary widely
depending on individual work processes le.g. from a simple
networked terminal for enquiries to stand-alone systems for
data entry and manipulation, which in addition to the VDU
and keyboard may also have disk drives, scanners, printers
and other peripheralsi. These workstations should be
designed according to national safety requirements and
generally accepted technical standards for good practice
based on an understanding of ergonomics.

Workstation design
Items that are used frequently should be placed within the
preferred field of vision and reach area -« (1~ &

The best working position is when the person is seated
with the upper arm perpendicular to the floor and the
forearm at a 80® angle. The thighs should be parallel to the
floor with the lower leg at a 30° angle - @) The table and
chair must be adjustable to allow proper positioning for
users of different heights, Two ergonomic systems are
equally acceptable,

A: Type 1 workstation

Adjustable-height table 60-78¢m

Adjustable-height chair 42-54em
8: Types 2 and 3 workstations

Fixed-height table T2em

Adjustable-height chair 42-50em

Adjustable foot rest 0+15¢cm

Sufficient leg clearance should be provided .+ @)

In work areas, all items of equipment ¢lose to the user
fon the desk top, elc.) should have a 20-25% reflection
factor. Humination should be between 300 and 5000Lx, and
glara from lights must be limited le.g. by providing specular
louvred ceilings above VDU stations). Arrange lighting
strips parallel to the window. Matt surfaces in the room
should have the recommended reflection factors (ceiling
approx. 70%, walls approx. 50%, movable partitions
apptox. 20-50%;,

The worker’s line of sight to the monitor should be
parsllel to the windows and to any lighting tubes; the
munitor should be between these if possible. It is necessary
to install blinds to control daylight a1 visual display
workstations.

Follow local recommendations for environmental
control and noise protection. The increased use of heat-
generating electronic equipment in offices tends to result in
the nead for additional cooling 1o maintain a comfortable
temperature.

The impact of information technology

Employment usually required attendance at a place of work
because the materials and tools were there, and the work
needed to be supervised. However, advances in information
technology mean that the ‘material’ for most office work
{information) can be transmitted electronically. The tools of
office work are increasingly a telephone and a workstation,
both of which can be installed at home. Innovations in
communication technology are gradually having a major
impact on how the work environment is defined. It is also
freeing many workers from geographical constraints, The
free-address workstation is becoming a technical reality,
with portable voice and data links to anywhere in the world,
However, the free-address workstation has implications for
both people and organisations, such as the need for
increased social interaction and new management
techniques which are able to cope with a widespread
workforce.
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OFFICE BUILDINGS

g
3 Examples
a.
8 Organisation of plan
-
B
- i 1 1 i i
1
» R TS
| -
M m j
(-
1 L] » Ll m
Architects: LM, Pei & Associates ' 1 ¥ ! ' ¥ ¥ e * . )
i Architects: Skidmaore, Owings & Mol Arehitects: Shidmore, Owings & Mernll
1‘ Kental ottices; 93% rentabla floor 3 Typical floor-plan for open offices; Design without corridor, service core at
area. Public circulation verticaily, lavatories separated, External columns one end, Manager's office -
Asymmetrical design allows small aliow furniturs to ba positioned from opan office
rooms and farge open offices anywhere. 17.50m free span
BSSANALEERILISRRNUNAVNIANNSANT D HE AL T
- - L ] - L] L] - - - -
L —— W P p ey ey Atchitect. Phil Johnson
: T HILLLL
ﬁfgﬁ.ﬁ e 1S4
- - I - - - » - - - -
) : 1111111
Archdects: V. Gruen & Associates Adchitort: H. Kasaka
(? Steel skeleton acts as rigid foad- Opeo offices with closest pessibla direct @ Single-storey bullding with
bearing structure; no need for bracing —~/ access to fireproof strong rooms. Servics core afficas on periphery. Confar
with wall panels. Vertical fins, esst and in centre minimises circulation space enca room and sacretarial
wast; horizontal sun ashades, seuth open onto garden court
J L T T L
- ey | _L h- - [ _TL_.. The placement of general
» ; {_’, bl 3, :’“:T" ""‘“: _— : expansion joints depends on
our separate 1 i
g dood it .:h " the type of structure,
C:Q that can be e | foundations, ground cond-
» 1 {O @ extended ] b ‘i itions, etc. They are usually
;}mh yok “‘l [ between 30 and 0m apart.
« . oors with no o ¥ : .
@ it s i ssmeenelles Joints are generally required
to accommodate movement
e——— § SE——— blagks j i
safely. e.g. structural move-
o . x e ment, or thermal expansion
and contraction,

« The simplest design
uses reinforced concrete
1o erect paired columns
that are covered to
protect against weather.

* Cantilevered floors and
expansion joints between
the two cantilevers are
subject to the greatest
stress,

* Complex designs. e.g.
with connected buildings
and parapets, usually
create enormous stresses.

Lo I. -

e i M ﬂ L .
= Architects: O, Apat,

Skigmore, Owings & Meradi

@ Ground floor public space; three-storey
north wing for offices

i

Architeer: €1 Apet

Archuect A Jucobsen

Wind force on high-rise
buildings ¢auses sreas of high
or low pressure thet can force
rainwater in through window

T P E—
] I E——

@ Parts separsted according to main functions {7}. @‘L Public circulation an
= ground tloor; mesting rooms separate from main huilding

-,‘3. .m":‘ "
':j m{aq:t. ﬁ
Zel DGR

| L. (MUTEE = [TRAHT | ) |

L " v w - L2 w - L - L ¥ L L3 L bd L4
Archaects Shidmon, Dvongs & SMen

/iD Very desp, subdivided offices. Sacretary or receptionist and senior clerks have open or enclosed workstations
k with access to corridor, Artificial ventilation and fighting

" i ™ 2 2 & A & P 5 & A
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Aschitect P Batusch
Mormal double-range of rooms, econamical
design; disadvanteye: structural grid
dictates office modules

1 .
-

Arehitects: PR Vagguee and B, Mijares

Architect, A Jatobson

Pair of plers on g d floor all th F
secess. Floor aupmmﬂ by two lnncitud-
inal main beams projecting 5.50m

Singls-range building that is sconomical
becsuse of 10.0m deep rooms; céntral
vertical girculation connects the two parts
of the building

i + 12440
gaw‘g{,’-" E E?ﬂ‘fé a:*.
Eab GRET
:',, et
il ?“!5'”‘ 1 ﬁ ujV
m[ ca-} e ;imij ohorkotat
I W
. o % iAS iy
- = i i"‘""‘ ﬁm
i — 1
Architect: P i
Poni-Nens - 1G 00
o Load-bensring structural towers -« iff?: with pre-straessed floors Secti o {8
7 with spans up to 24m Lut only 0.75m in depth in batwean @ aotion -+ @)
] il L iioriniond
1 HE ﬁ :ij:

=
o

i
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:
i
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i

Arghitect. Schelier Architect. Hosskorten Architpets: Hentneh & Petschnigg
e Curved rows of rooms give Interior circulation areas and 9 Lift arcangement maskes
better lighting and rooms have only artificial structure widest in the

vantilation Jight and ventilation nircn!ﬂinn core
FEVRERE oy B thy I
u@ :-%ﬁ i 4"*1” i witiow at e
11 :. prodpet e gnd of passisge
. R e
,JMWHE}: %

' I Architects Heanich & Potachingy

@ Two double-range bulldings connecting at a single vertical circulation core -+ p. 339 @

OFFICE BUILDINGS
Examples

High-rise buildings

The first high-rise buildings were
office blocks, Lower floors usually
contained shops and stores with
sales aregas throughout and no atria.
{hice areas were located above,
and were offen set off by a different
seate and choice of materals.
Vertical clrculation  components,
lifts, stairs and service rooms in a
central location had only artificial
ventilation  and  Hghting. New
puossibilities were provided by
stepped bulldings with stairway
and Iift towers situated immediately
10 ane side.

High-rise buildings sre intended
for continuious human cccupation,
and have a floor on the top storey
an at least one side of the bullding
that is more than 22m above
ground level, Window siils must be
at a height of at least 0.90m abave
floor level and be fire resistant,
Window surfaces that cannot safely
be cleaned Trom inside the bullding
must be cleaned by experts, using
exterior  equipment,  High rise
buildings shoutd be divided into
fire compartmenis that are 30m
long and enclosed by fice resistant
walls, Escape rcutes from each
room on each storey must be
provided via  at  least  two
independent staircases. Alternative
escape routes within limited travel
distance must be accessible from
thee firg 10 8 prolected zone, One
stalrway must  have external
windows on each flogr. In high-rise
buildings, some stalrcases should
be constructed as  fire-fighting
staircases with  smoke  outlats,
venits and fire-resistant, self-closing
doors, The effective width of
stairways and landings depends on
the function of the building, but
must be at Jeast 1.25m. Emergency
stairs must have an effective width
of at least 0.80 m.

A frame construction of steel or
reinforced concrele is the standard
structune for highense buitkdhngs, The
need for flexible spaces with large
spans is making masonry construc-
tion obsolete. However, the size of
span depends on material and
design, A solid reinfarced concrete
ficor can have a span of 25-55m,
and a ribbed floor 5.0-7.5m, both
with o maximure 12.8m bhetwoen
main beams, The effective span of
pre-stressed congrete is 25.0m, but
only with 0.78m structural depth.
The exterior wall should be a curtain
wall in front of sel-back external
columns, In both steel construction
gl assembly unis, steel main and
mnondmv biearn syslems ake
assembly easier but shorten the
possibile spans. A mixed design with
a steel frame and concrete floors is
often used.
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1 systams

Equitadie 3uiding, 120 Broadway, built tn 1916 before the fst xaning regutation

A

fedd 10 the typical ‘wedding cake’ skyscrapar

Tise plok ratus 8% & reguistony inglramart was inteaduced in 1983, Tha il limi
wag 15

ALt SAME M INOLe SLEeet SPAce wirs Tequined, resulting in the fower over @
Dlard. The Seagram Building s shown here

Floees voceived w bonees that increwsed e plat cabio 10 18

s

13

1

@ (13 - (9) Zaning laws indicats parmissible bullding volumes

Thi 1916 iegutation required i speciic ratio of streel width to building heighl. That

OFFICE BUILDINGS
Examples

Skyscrapers

New York City passed a new planning law in 1982 to regulate
skyscraper construction, Its provisions represented an attempt to
come to grips with dense traffic, 3 million commuters daily, and
fowrrplanning aspects such as maintenance of streat spaces,
expansion of public sidewatks and subway entrances, pedestrian
traffic, availability of daylight and micro-climates - (3x

Structural engineering for skyscrapers

Structural systems and vertical-access elements are of decisive
impertance when designing skyscrapers. The ratio of usable
flour gres o construction costs worsens as bullding height
increases. Structural areas and circulation spaces occupy morg
of the building. Dividing skyscrapers into sections with “sky
fobbies’, served by express elevators where passengers can
change to local elevators, minimises the space required for
shafts and reduces travel time,

Economic efficiency depends on the "sway factor’, i.e. the ratio
of the maximum allowable horizontal deformation at the top to
the total height of the building {max. 1:600), Horizontal forces
{wind) are much more important than vertical loads when making
calculations for very tall buildings. Ninety percent of horizontal
deformations result from shifting of the frame {'shear sway'),
while 10% come from the leaning of the building as & whole.
Frame construction with special wind bracing is impracticable
beyond ten storeys. Conventional framework systems result in
uneconomical dimensions above the 20th sterey, Reinforced
concrete framework structures are limited fo ten storeys without
bracing walls and 20-30 storeys with them. Higher buildings
require concrete pipe or double-pipe construction,

Factors determining whether a building is economic include
use of materials, appropriate design and efficient structural
engineering methods - (2, The John Hancock Center, Chicago,
1985 -+ (1), was the result of an economical structural spproach
by Skidmore, Owings & Merrill, The visible structural
components were part of the design concept. Use of the pipe
principle significantly reduced the use of steel, lts efficiency of
operation is due to its multiple uses: floors 1-5 have shops, floors
6-12 are parking spaces, floors 13-41 are flexible-use offices,
floors 4245 have technical facilities and a sky lobby, floors 46-93
are residences, floors 94-96 are for visitors and restaurants, and
floors 87 and 98 house television transmission equipment,

New York's Department of City Planning has issued a
brachure that contains examples of how statutory requirements
attempt to guarantee sufficient daylight and girculation space in
spite of the increasing volurme of construction,

6 Theuse of plazas would bave meant the destruction of avenyes in SOMe cases, so
thee systern of running pabilic roads thraugh buildings was developad. The plot
titic Was increased w216

T Mars cecont reguiations once agiin deal with daylight, with one altersative
invgdving a doylight curve for & piot tatio of 1

B Another alternative deponds pr the dir
ragic of 181

9 The mos) recont daylighs chart ooy alsa be used iplor rato of 18

of the unobsteucted skyling iplor
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Ground floor, Allied Bank
Plazs, Houston {71 storeys)

Ground floor, 333 Wacker
Drive, Chicago {37 storeys)

(. Typical tioor, plinth aras,
101 Park Avenue,
New York City (48 storays)

Ground floor, 1985.
State of llinois Center,
Chicago {17 storeys)

Aretitedts: Philip Johnson andg Jutes
Hurgee, Hatry Simmons, New York

ATET headquarters, New
York. Typical floor, 1984
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Arochitects
Badmare, Dwings
& Merrili

@ Typical floor

Architects.
Kohn Pedersen,
Fox Agsocintes

@ Typical floor

Architects:
£l Al Asdociates

@ Typical floor, tower portion

y Architects

T Mutphiyidatn,
Lester B. Knight
and Associates
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Architears: Hogh Stablnns & Associates,
Cambeidge, Massachusens

@ Typical Hoor, Citycorp
~ Conter, New York

OFFICE BUILDINGS

Examples

(1) &nd {2) Curved surfaces reduced wind load by up to 25%,
and also saved 10% in structural steel.

(3 and @) Office tower taking the geomertry of its plan from
the triangular shape of the site on which it is built.

&) and (6 Part of site transferred to public use in return for
a planning gain increasing the number of storeys.

(7 and (8) Recessed facade in the arc of a circle creating a
new plaza. The rotunda is an enclosed atrium.

Arenitezts: £ Eigemann o conpunctin with
e BBD Federal Depariment of Buliding:

el WL gL M B e

Floors 19-28 contain
mueating roorms

Floors 2~17 of 'Abgeordnetenhaus’
in Bonn contain offices for
German MPs, 1969

L VOl
;5%?%?‘4‘353‘? f“}«é‘ﬁ“@ ;
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3% b E i
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Architect Karf Schwanier

iy gg?ﬁiﬁ‘ Yo *%ﬁ kwm
l‘Qm g4 @
w8 g%‘ ;

Typical floor used for open-plan @ Floor plan showing
office, BMW headquariers, - Individual offices
Munich, 1972 " .

o

Gos’

Arhitect
Richard Hogers
Partoeeship Lid

Lioyd's of London, flaors 4-7/ complete floors, 1986
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OFFICE BUILDINGS

E Architect M. Hentfen

@ High-rise in Slemensstadt, Berlin

Architects: Rambat: & Jolasse

@ Bisberhaus, Hamburg

Architect: E. Mendelsabn
@ Columbushisus, Barlin

Architect, H Pasltig,
Barlin

north ’

@ g Bervice vare
in Biehorhaug

SRIVICE L0
@ @ iy Columbustiaus

’ orth g
Arehitects: H, and 0. Gerson

@ Ballinhaus, Hamburg

Architoct: H. Harttoin
@ Sismanshsus, Evson

T 16481

15
o
i

5398

Architect: . Bonate,
Stuttger]

@ Stummhaus, Dusseldorf

. 25 5
é
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Architect: G. Epitanse

taternational Labour Organisation,
Geneva

t 5648
Arehitect: H. Herflgin

@ Wernarwerke HQ in Siemansatadt, Berlin

i 89 56 w4

*EL

Architwer: Blacken

Headguarters of Vereinigten Stahiwerks,
Duisburg-Ruhrore

33.36

Examples

Vertical components

(} mrvi Wr
2 jn Simong tigh-tige

@ a Survics core
in Bamohaus

e,

SIvice Coré
1y Siemenshaus

S

@ g Horvice corin
LG. Farban headquanerns

FOIVICE £O7E it

@ a Warnetworke headgueiiers
] .

SUIVICA COrg 18
8 Voreinigtan Stahiwarke
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Archancts: Foster Assooaies

Typicot floors in towers. Spuce is suitable for both separate and @ Typical three-bay floor, Hong Kong & Shanghai Bank, 1986

opan-plan offices {f\

357



OFFICE BUILDINGS

Examples

aadsyrd

A hgh-use officy block peojegt
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/2 Onbayashi compiny. Anchoted 0 the Ses, 2kin
eutside Tokyo, on an artilicial atelt 400 in diamoter
Usalle floor ates designad 16 accommadate 50000
people. Olfice space 18 inalisded in part of the 1ower
at & height of 600 M. Bullding diamater at ground
taval is 130m, Lifts {or 160 passengaes provide
EXDIEES 1rAnSROTL 10 the five "sky centres’ whiers
rassengurs can change s 10 gale socess 16 30
thir storeys. The ppe-dike construchion, involving
smaultipie concentric nings, has foundations BOm deup
i the sea. A dynamic balance regulation sysiem that
usns weights and wator tinks, autamaticatly
wontralied according e wind measuramants, hag
Leen dasighod to counterbalance mavemaents o the
Eullding caused by wind pressars. The tesultis &
siimmae structure using tess material 47, 02 and
-

Flooeplan of "sky center’ on Office floor-plan, seventesnth
thirty-third floor [diameter 106.8m) floor. {diamater 116.4m)
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