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Diagram of principle Construction detail

Fig. 15: Case study: rendered external insulation, wall-floor junction

The protective layer consists of render applied to the insulation. This form of con-
struction results in a thin wall but the protective layer provides little defence against
mechanical damage, which can lead to problems around the plinth in particular
(damage to the insulation caused by feet, vehicles, etc.).
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1 Dachaufbau
T e Ere o - Blecheindeckung mit Doppelfalz
0.6mm
- Trennlage
- Holzschalung 27mm
- Hinterltftungslattung 60/80 mm
- Unterdachbahn
- Holzweichfaserplatte 36 mm
- Sparren 80/240mm
- Mineralfasserddmmung 240 mm
- OSB-Platte 18 mm
(Plattenst&sse geklebt)
- Dampfbremse

2 Fassadenaufbau DG

Rautenschalung 20 mm
j - Rautenschalung 20 mm
1’¢ - Horizontaler Lattenrost 20/60 mm
- Vertikaler Lattenrost 20/60 mm
- Fassadenbahn
- Lattenrost C24 mit
Mineralfaserddmmung RF1 60 mm
- Distanzkonsolen mit
Mineralfaserddmmung RF1 160 mm
- Betonwand 200 mm

3 Bodenaufbau
- Betondecke 300 mm

4 Fassadenaufbau OG/EG

- Holzschalung 20 mm

- Horizontaler Lattenrost 30/60 mm

- Vertikaler Lattenrost 30/60mm

- Windpapier

- Lattenrost C24 mit

5 4 Mineralfaserddmmung RF1 60 mm

- Distanzkonsolen mit

Mineralfaserddmmung RF1 160 mm

- Betonwand 200 mm

5 Bodenaufbau OG

X+ - PU1cm

- Unterlagsboden 80 mm

- Trittschallddmmunng 20 mm
- Dammung EPS 20mm

- Bodendecke 300 mm

6 Fenster

- Holz-Metallfenster
mit Service-Offnu ng, verschraubt
(Torx)

- Gitterelement

- Lamellenstoren

~ 7 Bodenaufbau EG
PU 10 mm
- Unterlagsboden 80 mm
- Trittschalldémmunng 60 mm
7 - Dammung PUR Alu
- Dampfbremse 5mm
- Bodenplatte 300 mm
- Dammung XPS 100 mm
- Magerbeton
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Diagram of principle Construction detail

Fig. 18: Case study: floor support not separated, discontinuous insulating layer
To compensate for the interruption in the insulation layer a strip of insulation at least
100 cm wide must be attached to the soffit around the perimeter (either laid in the
formwork or fixed to the underside of the floor). Disadvantage: the soffit must be
plastered or lined (“facing quality”). Combined impact sound/thermal insulation must
be incorporated on top of the floor. The vertical loadbearing layer can be in concrete
Or masonry.
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Concept

Fig. 125: External envelope

Fig. 126: The meandering internal skin around
the classrooms forms a complete loop.

Fig. 127: Inner layer of insulation

Fig. 128: The structural system chosen permits
a rearranged layout on the floor above.

Fig. 129: The classrooms are lined with wood
panelling.

Draft project

Fig. 130: Draft project, plan of ground floor

Fig. 131: Draft project, plan of 1st floor
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Fig. 132: Draft project, east elevation
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Fig. 133: Draft project, north elevation



Fig. 137: 2nd floor, south-facing classroom

Fig. 138: Common area on 1st floor
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Fig. 140: Common area on 2nd floor

Fig. 142: Plan of 2nd floor, 1:200
1:50 working drawing (reduced)

Fig. 141: Corridor, 2nd floor
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Fig. 147: Section through classroom window, 1:20
1:5 working drawing (reduced)

Fig. 151: Windows in common areas open outwards
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Fig. 152: Contrast between inward- and outward-opening windows

Floor construction

Tongue and groove boards fixed with
concealed screws,

Pavatherm NK impact sound insulation

Thermal insulation

Concrete, type 6

Wall construction

Concrete, type 5

Thermal insulation

Vapour barrier

Counter battens

Tongue and groove boards fixed with
concealed screws

Roof construction
Sheet metal
Bitumen roofing felt, fully bonded
Boarding
Counter battens
Battens
Sarnafil TU 122/08, fully bonded
Thermal insulation,
2 layers laid cross-wise
Vapour barrier
Concrete, type 2

26 mm
40 mm
74 mm
280 mm

250 mm

120 mm

30/60 mm

18 mm

29 mm
60/60 mm
40 mm

2 x 100 mm

260 mm

DETAIL 13
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Fig. 150: Section through corridor window, 1:20
1:5 working drawing (reduced)

Fig. 149: Inward-opening classroom windows from outside

Floor construction
Granolithic concrete

Screed with underfloor heating
Polyethylene sheet

Thermal insulation

Concrete, type 6

Wall construction
Concrete, type 5
Thermal insulation
Concrete, type 5

Roof construction
Sheet metal
Bitumen roofing felt, fully bonded
Boarding
Counter battens
Battens
Sarnafil TU 122/08, fully bonded
Thermal insulation,
2 layers laid cross-wise
Vapour barrier
Concrete, type 2

20 mm
80 mm

40 mm

280 mm

250 mm
120 mm
250 mm

29 mm
60/60 mm
40 mm

2 x 100 mm

260 mm
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Fig. 135: Row of shear studs in the internal corridor
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Fig. 136: Cage of reinforcement with shear stud positioned ready for cast-
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Plinth, timber platform frame construction
1:20

r— Wood-based board (vapourproof!)

7‘/30\9 plate

Damp-proof course
(e.g. Combiflex)

-
Separating layer @
(e.g. bitumen felt)

:l | Paving flags | | |

Timber box element

Fine sand Floor support
Fine gravel —

oo SO

SCOBo 20
Coarse gravel @é ==

Geotextile mat, fleece

Bitumen paint

Porous boards

\ Geotextile mat, fleece

=
N "SesEse Ll

\ Coarse gravel

Y Drainage, perforated/
\ porous pipe J

\
Slope to side

. \
ofexcavation \,__PSOSOREARKIK

Lean concrete  Construction joint

Wall construction

- Horizontal boards 24 mm
- Vertical battens (ventilated cavity) 40 mm
- Bitumen-impregnated softboard

(airtight membrane) 18 mm
- Timber studding, insulation (e.g. Isofloc) 120 mm
- Wood-based board (plywood, vapourproof!) 12 mm
- Vertical battens (space for services) 50 mm

- Wood-cement particleboard (e.g. Fermacell)
or fibre-reinforced plasterboard (e.g. Sasmox) 12 mm
Total 276 mm

Floor construction
- 3-ply core plywood, floating,

tongue and groove 27 mm
- Impact sound insulation 20 mm
- Vapour barrier
- Lignatur timber box element,

soffit left exposed 220 mm
Total 267 mm

Wall construction, unheated basement

- Porous boards 60 mm
- Waterproofing (e.g. bitumen paint) 2 mm
- In situ concrete wall 240 mm
Total 302 mm

Floor construction, unheated basement

- Screed 30 mm
- Concrete ground slab 200 mm
- Lean concrete 50 mm
Total 280 mm

IMARIE - TRE (IEREE ) - REGH - FMRE

Plinth, external cladding, lightweight
1:20

% Insulating unit
LT e

Insect screen

Plinth panel
(e.g. Eternit)
\ 'F:’_aving ﬂggs |[ Peripheral insulation,
Fre o vt
Coarse gravel

. Construction joint
Geotextile mat, fleece

Bitumen paint

Porous boards————+

\ Geotextile mat, fleece L

\\ %%OO% C%:"chgo

\ Coarse gravel

Drainage, perforated/
\ porous pipe j

\
Slope to side \
of excavation '\ _ Y

Lean concrete

Wall construction

- Cladding in medium and large format
e.g. Eternit slates, rectangular double-lap
arrangement, 300 x 600 mm

10 mm

- Ventilated cavity (40 x 70 mm vertical battens) 40 mm

- Thermal insulation, 2 layers each 60 mm,
with 60 x 60 mm battens in both directions

- Clay masonry, B, 29 x 17.5x 19 cm

- Plaster

Total

Floor construction
- Ready-to-lay parquet flooring
- Screed
- Separating layer (e.g. 1 mm plastic sheet)
- Thermal insulation, vapourproof
(e.g. expanded polystyrene)
- Concrete slab over basement
Total

Wall construction, unheated basement
- Porous boards

- Waterproofing (e.g. bitumen paint)

- In situ concrete wall

Total

Floor construction, unheated basement
- Screed

- Concrete ground slab, roughened

- Lean concrete

Total

SMRIE  HERE (KR ) - BMASH - SRR

120 mm
175 mm

15 mm
360 mm

15 mm
60 mm

80 mm
200 mm
355 mm

60 mm
3 mm
260 mm
323 mm

30 mm
200 mm
50 mm
280 mm
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External insulation, rendered Non-loadbearing external wall

1:20 1:20
== Wall construction Wall construction (timber box-frame construction)
- e.9. Wancor-Therm K - Wood-cement particleboard
Mineral render finish coat (coloured or painted) 2 mm —— (e.g. Duripanel, for painting) 20 mm
= Skirting boerd - Bonding render — - Ventilated cavity 25 mm
Separating strip (with glass mat inlay over entire surface) 4 mm ‘ - Hardboard 8 mm
X Prefabricated balcony . X
- Mineral render undercoat 20 mm slab placed on formwork |} [———]) Thermal insulation - Thermal insulation (cellulose wool,
T T T T DT B |nsu|ation board 5_110_10 (3_|ayer board)’ : Separatmgstnp e.g. |SOﬂOC) 120 mm
— fixed with plastic fasteners 125 mm - Plywood (vapour check) 15 mm
; 4 - e oY 0 0 0
Clay masonry, B’ 29 X 175 X 19 cm 175 mm AT T T T T LI TOta/ 788 mm
TR . Plaster 15 mm
Total 341 mm 2o Floor construction
Separating layer 1 ; ~ e :
— Make-up unt Starter bars i Ready-to-lay parquet flooring 20 mm
Floor construction Therma insulation fited - Screed (with underfloor heating) 80 mm
- Magnesite flooring (seamless) 15 mm i zzﬁg_fggeﬁfn;“ei;ﬁﬁdehd - Separating layer (e.g. 1 mm plastic sheet)
- Screed 65 mm sff nulaton i ‘ ooeement - Impact sound insulation 30 mm
- Separating layer (e.g. 1 mm plastic sheet) - Concrete slab 180 mm
== - Impact sound insulation 20 mm — - Thermal insulation (e.g. expanded polystyrene) 30 mm
- Concrete slab 200 mm — - Plaster to soffit 10 mm
- Plaster to soffit 10 mm ‘ Total 350 mm
Total 310 mm
— — Example:
— Morger & Degelo: Miillheimer-Strasse residential
/ development, Basel (CH), 1993
Fasteners: == —
spacing depends on % { f
format of insulating r F———
material /
Note:
| No electric cables
| in external walls! L
) Fig. 1: Erection and fixing of a facade element
— —— Comner C I L
— connection
* = S
Variation: — ; e e == =
“isolated junction” ]
Skirting board (%g‘ wi}h dC;et-Dorn ——
shear studs . _
— V Separating strip — Thermal insulation (: :)— ﬁéi%‘bﬁgr”iﬁg'g{‘,’uﬂ@rg)eo mm
== Protective layer Mesh embedded - . .
T CUUIOIIOOIE Insulating layer fo protect corner }:} u }: } — Separating strip Protective layer
E ) Support nib / s o o o )
= Loadbearing layer T OO OO OO IO Insulating layer
— Loadbearing | —
irianiesyeines layer
Separating layer N
— Make-up unit | "
Important for external insulation systems: j (
- grain size of render (shrinkage cracks) Clay masonry wall, plastered, 120 mm,
- darkness value of coloured render or paint finish loadbearing structure (shear wall)
- mechanical resistance
5 ‘ Separating strip to prevent transmission
5 B = 5 B of airborne and structure-borne sound
5= 2 g 5 g
Section Plan Section Plan

IMRIR : SRRl - PRGN SMARIR - SMERIRE - AIPER - ARSI
( 7K¥IERE BERKFRIE )
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Composite slab, profiled metal sheeting—concrete Steel floor
1:20 1:20

—

Grout
Steel edge trim
(as formwork)

T
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HEA 240 g g HEA 240
== 1
=—
Wall construction Floor construction Wall construction Floor construction
External cladding, with ventilated cavity - Floor covering, e.g. magnesite 10 mm External cladding, with ventilated cavity - Floor covering, e.g. magnesite 10 mm
- Corrugated metal sheeting, galvanised varies - Screed 60 mm - Corrugated metal sheeting, galvanised varies - Screed 60 mm
Ventilated cavity (vertical sheeting) >40 mm - Separating layer (e.g. T mm plastic sheet) - Ventilated cavity (vertical sheeting) >40mm - Separating layer (e.g. T mm plastic sheet)
- Thermal insulation 50 mm - Impact sound insulation 20 mm - Thermal insulation 50 mm - Impact sound insulation 20 mm
- Thermal insulation in sheet steel trays - Reinforced concrete topping 130-180 mm - Thermal insulation in sheet steel trays - Concrete 150-300 mm
(galvanised) 80 mm - Profiled metal sheeting (galvanised) 80 mm - Steel primary/secondary beams
- Steel primary/secondary beams - Steel colums, steel beams varies (e.g. HEA or HEB sections) varies
- Steel colums, steel beams varies (e.g. HEA or HEB sections) varies
Structure Structure
- 1-way span - 1-way span
- Profiled metal sheeting, reinforced concrete topping - Modularity (for standard plate widths)
- Relatively good fire resistance - Prefabrication
- Provides ducting for services - Services can be routed along steel beams
- Span in direction of profiling without supporting - Low weight

- Steel beams limit fire resistance
- Spans of up to 6 m

construction (primary/secondary beams): up to 6 m
- Structural depth: 13—22 cm;
W concrete topping: 8-20 cm

Features

- Dry construction

- No formwork and no propping
- Fast assembly

Holorib® metal sheeting

Features

\/ \/ \_/ \ /= - Little propping needed

- Reduces the work on site

Trapezoidal metal sheeting

Formwork
- No formwork or main reinforcement
- Low handling weight

Sound
- Good airborne and impact sound insulation
- Beware of flanking transmissions!

e By

Iy, LAY e

Fig. 12: Primary structure of (solid) rolled sections, secondary structure of
Fig. 7: (top) Soffit of profiled metal sheeting; (bottom) profiled metal sheeting (open) lattice beams
with concrete topping
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Roof
Flat, pitched

Edge of roof




Flat roof — warm deck
Plastics — external cladding, heavyweight

Safety barrier of chromium-nickel steel,
painted green with micaceous iron oxide paint,
fixed to concrete via cantilever arm of solid steel

Reconstituted stone coping,
coloured green, sandblasted

T
}

oxide paint

Reconstituted stone coping,
coloured green, sandblasted

Sheet metal (chromium-nickel steel),
painted green with micaceous iron

TR

Reconstituted stone slabs,
coloured green, sandblasted,
fixed to concrete

at discrete points with
special anchors

TR PR
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Fig. 7: Diener & Diener: Warteckhof mixed
residential and commercial development, Basel
(CH), 1996

EFANFER - IMRE ( 22)LiE )

Roof construction

- Concrete flags 50 mm
- Gravel 40 mm
- Synthetic roofing felt

- Thermal insulation 100 mm
- Vapour barrier

- Screed laid to falls 20-80 mm
- Concrete slab 300 mm
- Plaster 5-10 mm
Total 515-580 mm

Wall construction
- Reconstituted stone slabs, coloured green,

sandblasted 120 mm
- Cavity (construction tolerance) 30 mm
- Thermal insulation 100 mm
- Concrete wall 200 mm
- Plaster 10 mm
Total 460 mm

Flat roof — upside-down roof
Bitumen — external insulation, rendered

Flashing, sheet aluminium,
0.7 mm, white stove-enamelled

Strap made from galvanised sheet steel,
25mm,L=185cm

Plinth insulation: expanded polystyrene
panel with water-repellent coating

Mortar levelling bed

IR | O | | i

L D D

Sliding bearing

Roof construction
- Okoume battens 40 mm
- Okoume supporting battens 30 mm
- Fine chippings, bonded 40-90 mm
- Protective fleece
- Thermal insulation, expanded polystyrene 80 mm
Fig. 9: Oliver Schwarz architectural practice: - Calendered poneriC roofing, 2 Iayers
Peter apartment block, Riischlikon (CH), 1997 - Concrete slab laid to falls 120-170 mm
- Plaster 5-10 mm
Total 315-420 mm

Wall construction

- Render (depends on system) 5mm
- External insulation, extruded polystyrene 120 mm
- Clay masonry 150 mm
- Plaster 15 mm
Total 290 mm

FAFER - SMRim ( T UiE )



Pitched roof — cold deck
Roof tiles — masonry in brickwork bond

Fig. 3: Gigon & Guyer: House C (CH), 1994

Ventilated cavity

Secondary waterproofing/
covering layer

Vent (with
insect screen) —
"
7
Ventilation
Wall plate
1l
Separating layer, 10 mm
Facing bricks (BN 15)
Clay masonry, B, X . X
10x9cm for installing services
Rafter
Eaves |
Sealing strip Secondary waterproofing/
covering layer
=4 X X4
) I H
Verge overhang with i
boarding to soffit m
LT [LIT]

Verge T

FHEIR - REZR

Vapour barrier  Ventilated cavity

Rafter

Ridge capping

Vent
_ S —
~ = z /
Ridge purlin
Ridge
Roof construction
- Concrete interlocking tiles approx. 70 mm
- Tiling battens, 30 x 50 mm 30 mm
- Counter battens, 45 x 50 mm 45 mm
- Seamless secondary waterproofing/
covering layer on roof decking 22 mm
- Ventilated cavity 60 mm
- Thermal insulation, rockwool 140 mm
- Thermal insulation, rockwool 40 mm
- Vapour barrier
- Battens, 24 x 48 24 mm
- Lining (plasterboard) 12.5mm
Total approx. 440 mm

Wall construction

- Render 25 mm
- Masonry in brickwork bond,

Optitherm 15 and 23 390 mm
- Plaster 15 mm
Total 430 mm

Pitched roof — cold deck

Sheet metal — single-leaf masonry

Fig. 4: Morger & Degelo: Singeisenhof housing
development, Riehen (CH), 2001

Timber supporting

construction

Flashing

Insect screen

Sealing strip
and edge trim

Facing bricks
concealing edge
of slab

Roof void, unheated,
ventiled via verge

Mortar bed, 10 to 20 mm

—— Standing seam

Minimal camber at edges owing
to shrinkage of rafters. Camber
compensated for after settlement
of 2 cm within approx. 2 years.

Eaves
Galvanised Z-profile
dovetailed with sheet
metal over joist
Chromium-steel T
insect screen
Verge

FMRIETI - SMREZR -

Ridge

Roof construction (cold deck)
- Sheet copper, in bays with standing seams 0.6 mm
- Secondary waterproofing/covering layer, F3 film

- Roof decking 27 mm
- Rafters, 100 x 160 mm 160 mm
Total 188 mm

Floor construction (insulated)

- Chipboard 20 mm
- Insulation, rockwool 160 mm
- Concrete slab 240 mm
- Plaster 10 mm
Total 430 mm

Wall construction

- Render 25 mm
- Single-leaf masonry, ThermoCellit 365 mm
- Plaster 15 mm
Total 405 mm
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Hans Kollhoff,
Ministry of the Interior and Ministry of Justice
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