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Konstruktioner i vardbyggnader

— krav och strukturer

Gunnar Kirrholm, Géran Séderberg &

Sven Karlsson

De studier, som redovisas i denna och
tvd andra rapporter om vdrdbyggnader
(R20:1972 och R22:1972), har syftet
att med utgdangspunkt fran ordindra
arbets- och vardmiljéer och dagens
byggnadsteknik soka samordna system
Jfor stommar och teknisk forsorjning sd
att ett tillfredsstdllande funktionellt och
ekonomiskt utbyte erhdlles. Denna rap-
port omfattar foljande delar:
® Funktionskrav, som anknyter till
byggnaders konstruktiva utformning.
Speciellt diskuteras forekommande
laster och  brandbelastningar.
® Byggnadstekniska system och kom-
ponenter, dar huvudvikten ldggs vid
Junktionsanonyma, monteringsbygg-
da stommar. Alternativa ldsningar
Jamfores ur utrymmes- och kostnads-
synpunkt.
® Samordning av byggnadsstommar
och installationer, ddr forsérjnings-
systemens kanalisering diskuteras

med utgdngspunkt frdn systemens
tdackningsformdga och
behov.

utrymmes-

FIG. la System LI med bérande balkar
i byggnadens lingdriktning. Samma pelar-
avstand. ‘

FIG. 1b System LIl med bdrande balkar i
byggnadens ldngdriktning. Vixling mellan
sma och stora pelaravstdnd.
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FIG. Ic System TII med bdrande balkar i
byggnadens tvirrikining. Vixling mellan
smd och stora pelaravstdnd.

Funktionskrav

Fordringar pa konstruktioners barfor-
maga regleras i de svenska normerna
genom foreskrifter om dimensionerande
belastningar. Rapporten behandlar en-
dast nyttig last. For dvriga typer av las-
ter hanvisas till SBN 67.

I syfte att fa en mera nyanserad bild av
nyttiga lastens storlek i olika utrymmen
har utlindska normer inventerats och
vissa belastningsstudier utforts. Resulta-
tet 4r foljande rekommenderade virden
for nyttig last.

Vérdrum, behandlingsrum, expeditioner,
laboratorier, personalrum, korridorer
250—300 kp/m?
Rontgenlaboratorier,  operationssalar,
skrivrum, arkiv 500 kp/m?
Rontgenarkiv minst 1 000 kp/m?

Utredningen innehaller vissa regler for
hur byggnadsstommar bér utforas for
att skadorna av en eventuell dverpaverk-
ning skall begransas. Brandbelastningen
har berdknats for ett antal nyligen pro-
Jjekterade och utforda sjukhus. Under-
sokningen tyder pa att brandbelastning-
en i mera frekventa rum ej Gverstiger 50
Mcal/m? total omslutningsyta.

Teknisk struktur

Tidigare utfordes stérre sjukhus i all-
ménhet med slutna stommar med massi-
va bjilklag och birande ytter- och in-
nervaggar av tegel eller betong. Utveck-
lingen talar for ett langt drivet element-
byggeri. Nu forses vardbyggnader vanli-
gen med Oppna stommar av fortillverka-
de balkar, plattor och pelare. Birverket
placeras och konstrueras sa, att den bi-
rande strukturen blir mojligast funk-
tionsanonym”,

Den markanta okningen av forsorj-
ningsanordningarnas andel i byggkost-
naden okar kraven pa att stommar och
stomkompletteringar 4r anpassade till
installationerna. Ror- och kanaldrag-
ningen paverkar exempelvis huvudbir-
ningarnas orientering och valet av bjalk-
lagselement.

Rapporten redovisar endast stom-
system av Oppen typ, som inte fixerar en
bestimd planlosning. Redovisningen
avser pelare-balksystem, ramsystem,
stomelement och stomdelar samt sekun-
dirkonstruktioner i bjilklag.

For att studera stomsystems inverkan
pa installationsplacering, vaningshojd
och planeffektivitet har fyra hu-
vudsystem LI, TI, LII och TII (FIG.
la—c) dimensionerats for olika spann-
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Spannvidd a for balkar (M)

Spdinnvidd b for bijsiklagsslement (M)

FIG. 2 Spdnnviddsomrade for studerade
balkar och bjdlklagselement.

Kostnad, kr/m® bjalklagsyta

BALKTYP 4

2004~

vidder, belastningar och barverkstyper. I
alternativen LII och TII placeras for-
sorjningsmedia i de sma facken.

Varje stomsystem har dimensionerats
for de spannvidder som markeras i FIG.
2. Bjilklagselement och balkar har di-
mensionerats for nyttiga lasten 150 och
400 kp/m? Tva bjalklagstyper har
studerats, namligen TT-element och
planparallella plattor med cylindriska
kanaler. De for olika stomtyper och
spannvidder erhallna dimensionerna re-
dovisas i rapporten.
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FIG. 3 Jdmforelse av kostnader for stomtyperna LI, TI, LII och TII med balktyperna I och 4
och TT-element vid varierande storlek pd L. Pelaravstand i byggnadens lingdrikining = 72 M;

¢ = 36 M, nyttig last = 150 kp/m?>.
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FIG. 4 Forliggning av installationer vid
stomalternativen LII och TIL
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FIG. 5 Hojdlige for ndrzon och ndrstrak
i alternativ TII.

Stomkostnader

Kostnaderna for samtliga alternativ har
beriknats per m? bjalklagsyta. De in-
nefattar kostnaderna for material och
arbete men ej byggherrens kostnader.
Kostnaderna ir baserade pa forhallan-
dena i storstadsregionerna.

Beridkningarna avser olika balktvir-
snitt i stal och betong. Stalbalkarna
forutsitts vara normenligt brand-
skyddsisolerade. Pelarnas tvidrsnittsyta
forutsitts vara 4M x4M, hushdjden 6
vaningar och vaningshojden 39 M.

1 FIG. 3 aterges kostnaderna for samt-
liga stomtyper med balktyperna 1 och 4
och bjilklagselement av TT-typ for nyt-
tiga lasten 150 kp/m? For nyttiga las-
ten 400 kp/m? ar stomkostnaden ca
5 % hogre.

Kostnaden vid anvandning av balkty-
perna 2 och 3 ligger mellan kurvskaror-
na for balktyperna 1“och 4. Kost-
nadsskillnaden mellan bjéilklag med
planparallella plattor och TT-element &r
obetydlig.

Aven kostnaden vid kvadratiska falt
har beridknats. Ocksa da géller att stom-
typ och spannvidd har relativt litet infly-
tande pa kostnaden vid balktyp 1 och
storre betydelse vid balktyp 4.

UTGIVARE: STATENS INSTITUT FOR BYGGNADSFORSKNING

Kostnadsandelen for pelare, balkar
och bjélklagselement ar inom det under-
sOkta spannviddsomradet i medeltal re-
spektive 8, 17 och 75 % vid betongstom-
me och 5, 32 och 63 % vid stalstomme.

Inom rimliga spidnnvidder och med
vanliga elementtyper ar alltsa stomkost-
naden relativt konstant. Dock bor
observeras, att alternativ LII genom-
gaende har hogst kostnad for
plattspannvidder mindre dn ca 14 m
samt att stalstommar #r dyrare #n
betongstommar. Leveranstidens ekono-
miska betydelse bor beaktas vid stomva-
let. Krav betingade av byggnadens funk-
tion, flexibilitet och anpassning till in-
stallationssystemen &r sannolikt domine-
rande vid en totaloptimering av kostna-
derna.

Systemsamordning

Stomelement och installationer kraver
var for sig volym och bor placeras sa,
att deras sammanlagda utrymmesbehov
paverkar plandimensioner och vanings-
hojder sa litet som maojligt. Varje stom-
typ har darfor undersokts med avseende
pa det samlade utrymmesbehovet for
stomme och installationer. Exempel
lamnas pa hur installationssystemets
nirzon och nirstrak kan forlaggas vid
nagra olika typer av bjilklagselement.
Noggrannare studier har utforts av
stomtyperna LII och TII med betong-
balkar och TT-element. (FIG. 4—5)

Vid alternativ LII undersoktes spann-
vidder for balkar med hogst samma
hoéjd som nérstraket. Tillgdngligt ut-
rymme for balkarna beror da pa av-
standet mellan vertikala schakt. Om
detta dr mindre &n 60 m kan spannvid-
den for betongbalkar uppga till 144 M.
Vid storre spannvidder blir balkhdjden
avgorande for den del av konstruktions-
hojden som innehaller narstraket. Nar-
zonen kan helt eller delvis integreras i
bjéilklagselementen och forlaggas Over
de ldngsgaende balkarna. Hérigenom er-
halles vid alternativ LII en lag konstruk-
tionshojd 1 de storre facken. TT-element
kan anvindas vid forsorjningsbredder
upp till 20 m.

Vid alternativ TII undersoktes spann-
vidder for balkar med hogst narzonens
hojd. Om spannvidder pa betongbalkar
viaxer 6ver 108 M blir balkdimensioner-
na avgorande. Endast balkar av stal kan
anvindas vid den maximala forsorjnings-
bredden 20 M. Da kan TTk-element
och flansbalkar anvindas utan att verka
hindrande for ledningsdragningen.

Det extra utrymme som erhalles i nir-
straket genom att bjilklagselementen i
de sma facken kan goras lagre har ej
utnyttjats, FIG. 5. Nérstrakets hojd d
bestdms i forsta hand av avlopps- och
ventilationskanaler. Ar den 4M, 5M re-
spektive 6M blir, om avloppsroren lutar
15 %, motsvarande avstand mellan
schakt 32, 44 respektive 60 m.



Structural systems for hospital premises
— requirements and structures

Gunnar Kirrholm, Goran Soderberg &

Sven Karlsson

The purpose of the studies described in
this and two other reports on hospital
premises (R20:1972 and R22:1972) is to
investigate the possibility of establishing
co-ordinated systems for structural
JSrameworks and technical supplies per-
mitting a high degree of flexibility as re-
gards the use of the premises. The stu-
dies assume the usual staff’ and patient
environments. This report covers the
JSollowing:
® Performance requirements related
to the structural design of hospital
premises. Special attention is devo-
ted to structural loads and fire
loads.
® Building systems and components.
The main emphasis is on allround
prefabricated  structural  frame-
works. Comparisons are made
between different alternatives from
the point of view of space and cost.
® Co-ordination of structural systems
and engineering services. Ducting of
supply systems is discussed on the
basis of the capacity of these sys-
tems to cover the demand and their

spatial requirements.
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FIG. 1a System LI with longitudinal, load-
bearing beams. Same distance between
columns.

FIG. 1b System LII with longitudinal, load-
bearing beams. Alternation between small
and large distances between columns.

L
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FIG. Ic System TII with transverse, load-
bearing beams Alternation between small
and large distances between columns.

Performance requirements

Requirements regarding the load-
bearing capacity of structural elements
are set out in regulations governing de-
sign loads contained in Swedish
Standards. The report deals only with
working loads. Readers are referred to
SBN 67 (Swedish Standards) for details
of other types of load.

Part of the work consisted of conduc-
ting an inventory of foreign standards
and of carrying out a number of studies
of loads in order to obtain a more accu-
rate idea of the size of the working load
in certain areas of a building.

Wards, treatment rooms, offices, labora-
tories, staff rooms, corridors
250—300 kgf/m?
X-ray laboratories, operating, records
500 kgf/m?
X-ray records min. 1000 kgf/m?

The survey contains certain rules for
how a structural framework should be
designed in order to limit damage caused
by any excess stresses. Fire loads have
been calculated for a number of recently
completed hospitals of new design. The
survey indicates that the fire load in the
more usual rooms does not exceed 50
Mcal/m? of the total enclosing surface
area.

Technical structure

Earlier, large hospitals were generally
designed with a structure of solid floor
slabs and load-bearing walls, both inter-
nal and external, of brick or concrete.
Recent developments indicate the suit-
ability of advanced industrialized systems
using prefabricated units. Nowadays hos-
pital premises usually have an open
load-bearing skeleton of prefabricated
beams, slabs and columns. Load-
bearing elements are positioned so as to
render the load-bearing structure in-
dependent of the future functions of the
building.

The marked rise in the percentage of
the construction costs represented by
supply systems makes it all the more im-
portant that both the structural system
and the secondary components should
be adapted to accommodate the installa-
tions. Pipework and ducting, for in-
stance, influence the direction of primary
beams and the choice of floor units.

This report deals only with open struc-
tural systems which are not restricted to
a given internal plan. It covers column
and beam systems, framed structures,
structural units and components and se-
condary floor structures (e.g. screed sus-
pended ceilings etc.)

Four primary systems, LI, TI, LII och
TII (Fig. 1 a—c) were designed for diffe-
rent spans, loads and types of load-
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Span a for beams (M)

Span b for prefabricated floor units (M)
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FIG. 2 Spans of beams and floor slabs stud-
ied.

)
©ost in Sw.Kr./m floor area

BEAM, TYPE 4

bearing elements in order to study the
effect of the structural system used on
the positions of installations, storey
height and success of plans.

In alternatives LII and TII ducts etc.
for supply systems are located in the
small bays.

Each structural system is designed for
the spans given in Fig. 2. Floor units
and beams are designed for a working
load of 150 and 400 kgf/m?% Two types
of prefabricated floor units were stud-
ied; i.e. double-tee units and hollow
concrete slabs. Details of the dimensions
for different structural systems and
spans are given in the report.
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FIG. 3 Comparison of the cost of structural systems LI, TI, LII and TII using beam types 1
and 4 and double-tee units where L varies in size. Longitudinal distance between columns = 72

M; C =36 M and working load = 150 kgf/m?.
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FIG. 4 Positions of installations in alterna-
tives LII and TII.
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FIG. 5. Height of supply zomne and supply
route in system TII.

Costs

The costs of all the alternatives were cal-
culated in terms of floor area per m? and
comprise the cost of materials and
labour, but not the developer’s own
expenses. The calculations are based on
conditions in the metropolitan regions.

The calculations refer to beams, both
steel and concrete (insulated with fire re-
sistant material in accordance with the
standards) of various sections. The area
of a cross-section through columns is as-
sumed to be 4M x 4M, with a building
of six storeys where the height of the in-
dividual storeys is 39 M.

Fig. 3 shows the costs of all structural
systems including beam types 1 and 4
and double-tee floor sections designed for
a working load of 150 kgf/m?. A struc-
tural system designed for a working load
of 400 kgf/m? entails a 5 % increase
in cost.

The cost when using beam types 2 and
3 lies between the curves for types 1 and
4. The difference in cost between floor
structures consisting of hallow concrete
slabs and floor structures of double-tee
units is negligible.

The cost incurred by square layouts
has also been calculated. Here again it is
found that the choice of structural sys-

UTGIVARE: STATENS INSTITUT FOR BYGGNADSFORSKNING

tem and span is of little significance as
regards cost when using beam type 1,
but of greater significance when using
beam type 4.

The percentages of the total cost re-
presented by columns, beams and floor
units for the spans studied are on aver-
age 8, 17 and 75 % respectively for con-
crete and 5, 32 and 63 % for steel.

The cost of the load-bearing structure
thus remains relatively constant for mod-
erate spans and normal types of prefab-
ricated components. It should be borne
in mind that Alternative LII incurs the
highest cost for spans of less than 14 m
and that steel skeletons are more ex-
pensive than concrete. The economic
significance of the date of completion
should be taken into account when
choosing the structural system. Require-
ments relating to the performance, ver-
satility and degree of adaptation to the
installations systems are probably the
dominant factors when seeking to opti-
mize the total costs.

Systems co-ordination

Both the load-bearing structure and in-
stallations require a certain volume, but
should be permitted to influence plans
and storey heights as little as possible.
Their total spatial requirements have
been studied for each type of structural
system and examples are given of how
the supply zones and supply routes for
installations systems can be restricted to
different floor units. More detailed stud-
ies have been made of types LII and
TII using concrete beams and double-
tee units (Figs 4—5).

In the case of LII, the spans for beams
with the maximum height of supply
zones which are dependent upon the dis-

- tance between vertical shafts have been

investigated. If this distance is less than
60 m, the span for concrete beams can
be up to 144M. In the case of wider
spans, the beams determine the structur-
al height of the supply route. Installa-
tion materials in the supply zone can be
integrated either partially or completely
in floor structures and pass over the
longitudinal beams. This means that the
structural height is small in the larger
bays. Double-tee units can be used for
supply zone widths of up to 20 m.

In the case of TII, the spans were stud-
ied for beams with the maximum
height of the supply zone. If the spans
between concrete beams exceed 108M,
the height becomes the decisive factor.
Only steel can be used for beams where
the width of the supply route is themax-
imum of 20M. Double-tee units with a
sloping flange support and T-beams can
then be used without obstructing pipe-
work etc.

The extra space gained in the supply
route by being able to reduce the thick-
ness of the floor slabs in the small bays
has not been utilized (Fig. 5). The height
of the supply route d is determined pri-
marily by waste pipes and ventilation
ducts. If it is 4M, 5M and 6M, the
corresponding distance between shafts
will be 32, 44 and 60 m, if waste pipes
slope 15 % from the horizontal.
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11

12

13

Critical acceleration at different stress levels,
according to Dyer ("Machine noise", 1963).

Reduction factor for total useful load on several
floors according to CIB and SBN 67.

Building frames

a) Frame with longitudinal load-bearing walls
b) Columns and longitudinal beams.

Load-bearing structure according to Alternative LI
with beams in the longitudinal direction of the
building.

Alternative types of flooring unit.

Load-bearing structure according to Alternative LII
with beams in the longitudinal direction of the
building and periodically repeated large and small
spacing of beams in the transverse direction.
Alternative types of flooring unit.

Load-bearing structure according to Alternative TII
with beams in the transverse direction of the build-
ing with periodically repeated large and small spans.
Alternative types of flooring unit.

Plan and longitudinal section of load-bearing struc-
ture consisting of frames in the longitudinal di-
rection of the building.

Section of floor incorporating load-bearing sheet
metal units.

Sections through different types of floor unit.

Dimensional standard for concrete floor units. BST
Draft No 4, 21.9.1970. (M = 10 cm)

L: nx 12 M, or n x 3M

B: 6, 9, 12, 15, 18, 24, 30 M (2 Preferences)

t: 200, 250, 300, 400, 500, 600 mm.

Cast-in-situ floor with recesses
a. Cross-ribbed slab
b. Ribbed slab.

Beam systems with central vertical slots
a. Twin beams
b. Beams with a central slot.

Proposed dimensional standard for rectangular con-
crete beams. BST Draft for Comment No 18.

B: 2, 2.5, 3, 4L M

H: 3, 4, 5, 6, TM (M = 10 cm)
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Columns

a. Concrete

b. Rolled steel joist

c. Welded steel box section.

Dimensional standard for rectangular concrete col-
umns. SIS 81 26 01, 1.7.1970.

8¢ 2, 2455 35 4y 5, 6 M

b 2, B8, 3 by 556 M

Altogether 15 combinations.

Rectangular concrete beams with heels on top support-
ing double tee units. The space is used to accomodate

services.

Prefabricated concrete frame of rectangular cross
section.

Welded steel box section.

Plan of floor with beams transverse to the direction
of the building.

Plan of floor unit with a structural joint only at
the short ends of the units.

Plan of floor with beams in the longitudinal direc-
tion of the building.

Plan of floor unit with structural joints on all
sides of the unit.

Section of cast—-in-situ edge.

Recesses in the edges of HD units:

a. Long sides

b. Short sides.

Plan of floor with transverse beams and large open-—
ings for open courtyards. Section A-A is a homo-
geneous rectangular concrete section.

Vertical concrete end stiffener slabs. Greatest re-
lation between height H of building and total slab
width X b for different end distances L.

Elevation of end slab with flexurally stiff junction
beams between the component slabs.

Elevation of vertical wind bracing made up of steel
sections.

Plans of the different load-bearing structure systems
LI, TI, LII and TII.

Range of spans of beams and floor units.

Double tee floor unit.
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Lo

HD type floor unit.
Alternative types of beam.

Floor consisting of flanged beams in combination
with double tee units with "K" ends.

Alternative load-bearing structures TI, LI and TII.
Dimensions of floor units and beams for different
spans. 5

Useful load: 150-L400 kgf/m

c = 36 M for TII.

Load-bearing structure LII.

Dimensions of floor units and beams for different
spans. 5

Useful load: 150-400 kgf/m

c = 36 M.

Load-bearing structure TII.
Dimensions of floor units and beams in bay c¢ for
different spans. 5
Useful load: 150-400 kgf/m".

Comparison of costs for load-bearing structures LI,
TI, LII and TII with beam types 1 and L4 according
to FIG. 32 and double tee units. Column spacing in
the longitudinal direction of the building = 72 M.
c=36M 5

Useful load = 150 kgf/m".

Comparison of costs for load-bearing structures LI,
TI, LIT and TII with the column spacing equal in
both directions. Beam types 1 and L4 according to
FIG. 32 and double tee units.

c=3M 5

Useful load = 150 kgf/m".

External wall of prefabricated concrete panels

This type of wall may be load-bearing or non-load
bearing. Use of this wall as a load-bearing com-
ponent may simplify solutions for limitation of the
effects of overstress.

The wall requires practically no maintenance and its
annual cost 1s very low.

An air gap may have to be provided when the air is
humid.

External wall of prefabricated brick panels

Attention must be paid to sealing of the joints.
Deformations in the foundation may cause opening

of the joints between adjacent panels.

Experience of this type of wall is relatively limit-
ed.
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FIG. |
FIG. Lo
FIG. 43
FIG. Lk
FIG., L5
FIGS. L6-L48
FIG. 50
TABLE L
PIG. 51
FIG. 52

External wall of sheet metal panels on timber fram-
ing

The wall has a low weight. It has additional space
on the inside between the building board and the
plasterboard in order to house electricity and tele-
communications cables etc.

The construction is quite unusual. Where it has
been used, it has been satisfactory.

In order to limit the spread of fire, the concrete
topping is cast up to the panel.

External wall of brick on timber framing

If the internal skin is constructed as a prefabric-—
ated timber framework whose outside repels water

and excludes wind, the building can be covered in
quickly, with the result that work on plumbing and
the installation of non-load bearing elements can
be started earlier. An internal skin of plaster-
board matches well the type of internal wall common-—
ly used at present.

External wall of brick with light-weight concrete
on the inside

This construction is relatively economical and its
annual cost is moderate.

The building can be covered in quickly.

A drawback of this design is the position of the
condensation zone on the outside of the light-weight
concrete, which may require special measures, par-
ticularly if the air is humid.

External wall of cavity brickwork

This type of wall is expensive in comparison and
its annual cost is comparatively high, but it has
been chosen at times for environmental reasons.

Local services route and local services zone 1in
floor with longitudinal beams.

Possible positions for drainage pipes in different
floor structures.

Width B of supply zone when beam spacings b, c are
periodically repeated.

Relationship between width of supply zone and span.
c=36M

Vertical positions of local supply route and local
supply zone when beam spacing is constant.

Vertical positions of local supply route and local
supply zone when beam spacings are periodically re-
peated.
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FIG. 53
FIG. 54
FIG. 55
FIG. 56
FIGS. 57-58
FIGS. 59-60
FIG. 61
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Load-bearing structure LII.

Maximum spans of beams with the same height as the
local supply route and total construction height H.
Beam type 1. Double tee units.

Local supply route and local supply zone in floors
with transverse beams.

Example of type of floor where installations can
be accommodated inside the unit.

Load-bearing structures TI and TII.

Maximum spans of beams with the same height as the
local supply zone and total construction heights H.
Beam types 1 and 2. Double tee and double tee K units.

In alternative TI the width of supply zone B is in-
dependent of the spans of the beams, FIG. 57. In
alternative TII, however, in which the spans are
repeated periodically and the mains are concentrated
in the smaller bay c, the width B of the supply

zone is dependent on the spans of the beams, FIG. 58.
The span ¢ is dependent on the space required for
the local supply route.

The position of the local supply route in relation
to the local supply zone is shown in FIG. 59. The
additional space obtained in the local supply route
due to the fact that the beam in bay c can be made
more shallow has not been utilized, FIG. 60. In
alternatives TI and TII the local supply route is
always located below the beams.

Twin beams make it possible to cover a larger range
of spans for the beam depths in alternatives LI,
LII, TI and TII.






1. INLEDNING

I slutet av 4r 1968 erhsll WAAB White Arkitektkontor AB,
Goteborg, anslag fran Statens Rad for Byggnadsforskning
for att utarbeta vissa generella typritningar med avseen-
de pa planfunktioner och tekniska funktioner., I anslut-
ning hartill fick vi i uppdrag att utfdra wvissa inledande
delundersokningar med avseende pd byggnadsstommarnas konst-
ruktiva utformning, De arbeten som utfordes under detta
skede omfattade i huvudsak Overslagsmissig dimensionering
och kostnadsberdkning av olika bhuvudalternativ for bjalk-
lagskonstruktionernas ytbadrverk, horisontella primdr- och

sekundédrbdrverk jdmte stommarnas vertikalbirningar,

Sedermera ansdgs det onskvirt att bredda uppgiften till
att omfatta ocksad analyser avseende funktionskrav, pro-
duktion samt uppbyggnad och samordning av tekniska struk-
turer, Dessutom framstod en inventering av projekterade

och utforda, fortillverkade vardbyggnader som angeliigern,
For sistndmnda arbeten erhdlls ett fristdende anslag,

Foreliggande rapport har utarbetats p& relativt kort tid
och med smd resurser, Framstillningen har dirfoér mist
begrdnsas till i huvudsak s8dana problem vars studium be-
domts vara av speciell vikt for en drndamdlsenlig projek-~
tering av de aktuella objektens byggnadskonstruktioner,

Vi har dock sokt disponera rapporten s& att den innefattar
de viktigaste av de faktorer som pdverkar vardbyggnaders

konstruktiva utformning,

Utredningen d4r en del av den totala rapport gidllande
"Vardbyggnader — krav och strukturer", som utarbetas av
WAAB White Arkitektkontor AB, Goteborg, Richard Nilsson
Konstruktionsbyra AB, Goteborg och av oss.



N

Avsnitten om 1judisolering har utarbetats av Ingemanssons

Ingenjorsbyrd AB, GOteborg.

Goteborg den 15 december 1971.
KARRHOLMS KONSTRUKTIONSKONTOR AB
G., Kdrrholm

G. Soderberg

S. Karlsson



3. FUNKTIONELL STRUKTUR

3.3 Verksamhetsbetingade krav

o Dok M1l 30

3.3.4.1 Ljudnivé

Varaktiga ljud i vadrdrum fir enligt SBN 67 inte Gverskrida

30 dB (A) nagon tid av dygnet, vilket #dr samma bestidmmelse
som gédller for boningsrum natteivid. Jamforelser med for-
hdllandena i bostadshus ligger bakom faststillandet av kraven
for vardbyggnader. NAagra utredningar av behovet av buller-
frihet etc. finns icke, men ddremot har erfarenheter fran

nyare och #dldre byggnader tagits tillvara.

En viss Oversyn av kraven pa akustisk standard i vA&rdbyggna-
der dr behovlig. SPRI (Sjuk— och socialvdrdens planerings-
och rationaliseringsinstitut) har ocksd fdranstaltat om en
utredning i avsikt att erhalla ett bidttre underbyggt underlag

for kravspecifikationer.

Som exempel pa& rumsakustiska problemstillningar kan anfdras:

— akustisk didmpning i allminna lokaler (korridorer, matsal,

dagrum etc.) med hdnsyn till storningsminskning och mil jo.

— akustisk dampning i ldkarrum, expeditioner, behandlings-

rum etc., med hdnsyn till samtalsmdjlighet och trivsel.

— akustisk behandling i samlingssal, gymnastiksal, terapi-
lokal etc. med hidnsyn till tal- respektive musikframtri-

danden och/eller trivsel, miljd,

Vardbyggnad jiamte i byggnaden forekommande installationer och



maskinella anordningar utfors s& att vid normal verksamhet a
byggnaden 1judnivén fran inom byggnaden — men utom rummet —
belidget utrymme vid matning pd varje typ av storningskdlla
for sig ej overskrider 30 dB(A) i vdrdrum. For i- och av-

tappning av vatten gdller tills vidare 40 dB(A). (Enl. SBN67) .

Vardet 30 dB(A) galler inte for enstaka 1ljud av kort varaktig-
het, sdsom slag i dorrar, signaler o.d. eller 1ljud fréan trafik

o.d. utanfor byggnaden.

Angivna vidrden ur SBN 67 gidller sdledes enbart vidrdrum. Er-
farenhetsmissigt mdste dessa kompletteras med uppgifter dven
f6r andra typer av lokaler i vardbyggnader, Nedan anges re=

kommenderade viarden.

Utrymme Hogsta 1judnivad dB(A)
Dag Natt

Vardrum 30 30
Undersokning, liakarmottagning 30 30
EEG, FKG, VKG 30 30
Forlossning 35 35
Operation, behandling Lo 4o
Audiometerrum (riktvdrde) 20 20
Laboratorium, djurrum 35 35
Dagrum 4o -
Korridor, viantrum Lo -
Terapilokaler Ly -

Inga faststdllda normer finns for bedomning av trafikbuller.
Planverket har emellertid givit forslag till riktlinjer (enligt
remissforslag och senare justeringar) som bor beaktas vid ny-

planering.



Utrymme Effektivnivder i dB(A)
Dag (6-18) Natt (23-6)

Virdlokaler
Max.virde 4o . 35
Rekommenderat varde 35 25

Max.vdrdet bor aldrig overskridas, och overskridande av det

rekommenderade viardet skall sdrskilt motiveras.



Kraven pa 1judabsorbenternas egenskaper i olika vArdbyggnads-
lokaler varierar kraftigt med verksamheten. Den grova uppdel-

ning som gavs i inledningen kan anvidndas for att karaktidrisera

dessa krav,

A Samtalsmo jlighet och trivsel
Storningsminskning och mil jo

C Rumsakustik och/eller trivsel och mil jo

Lampliga absorbenter i typfallen A och B kan beskrivas

schablonmidssigt, medan den rumsakustiska bekladnadsytan

enligt typfall C bor dimensioneras i varje enskilt fall.

Lokaltyp Typfall Beklidnadsyta (i % av takyta)
Expedition A 50-100
Behandlingsrum A 100
Undersokningsrum A 100
Lakarrum A 30-50
Konferensrum A 50
Samtalsrum, kurator,

prast etc. A 50
Korridorer B 50-100
Matsal B 50-100
Dagrum B 50
Laboratorier B 100
Skol jrum B 100
Skrivrum B 100
Televaxel B 100
Verkstad B 100
Samlingssal C Special
Gymnastiksal C i
Terapilokal C L
TV-studio C "
Audimeterrum C u
Entréhall c f
Kontorslandskap C L
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