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type of surface

coafficient

waterprool surfaces, e.g.
rool areas »3* falls
concrete ramps

ssphalt rocfs
paving with sealed joints
roof ares ST° falls
grassed roof areas '

= intensive planting

= axtensive

[N

surfaces,
stabilised aress with sealed joints 10

above 100mm bullt-up thickness

- axtensive planting less than 100mm built-up

88 8

partially parmeable and surfaces with slight run-off, s.g.
= concrate paving lakd on ssnd or slag,
aroas with
arsas with paving, with joint proportion > 15%
(e.g. 100 x 100mm snd smaller)
= water consolidated aress
= children's play area, panty stabilised
= Sports arsas with land drainage
= artificial surfaces

o

surfaces
= park and planted sress
- hardcors, slag and coarse gravelied aress, even
with partly consolidated aress such ss:
~ garden paths with water consolidated surface or
= drives and parking aress with grasssd concrete grid
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position material thickness (m)
in front of walls sand/gravel 0.50
- 6@2, filter layer coarseness 0-4mm >0.10
. seepage |ayer coarseness 4-32mm =0.20
B R L B e | R e e i e Ll
o 43 i 20
(il b p255) gravel coarseness 4-32mm and geotextile 20.
on rocl slabs gravel coarseness 4-32mm and geotextile 20,50
under floor slabs filtar layer coarseness 0.4mm =0.10
seepage layer coarsaness 4-32mm
gravel cosrseness 4-32mm and gectextile
around land drains sand/gravel 20,15
seopage layer coarseness 4-32mm and 20.10
filter layer coarsaness 0-4mm
graval 4-32mm and g 20.10
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group | type of stone min, compressive strangth
in kplern? [MN/m?)

A | limastone, travertine, volcanic tuls 200 1200

B |soh [with argil binding agent) 300 1300

C | dense (solid) limestone and dolomite linc. 500 (50
marble) basalt lava and similar

D | quartzitic sandstons (with silica binding agent), 800 (80)
greywacke and similar

E  [granite, synite, diorite, quartz porphyry,
malaphyre, disbase and similar 1200 {20t
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ene A B c o E
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2 s 2102 | 303 | 505 707 9009
3 ] 3103) | 5005 | 808|010 12012
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5 | masanry courses | IWila 5105 | 7007 | 909120218016
6 ] 61060 [100.00 [ 1201.21| 160161 2212.2)
7 | irregular and 1 404 [ 606 | sos] oo 606
8 | regular masonry | 1l 707 | 9109 [1201.21| 160161 22 (2.2)
9 | courses i 100100 (1201.2) [ 161161 | 2212.2)| 30 (3.0)
10 | ashiar walling ] 808 [1001.00 [ 161161 2212.21] 30 (3.0
n s 12101.2) [16(1.6) | 22 12.21| 30 (3.01] 40 {0.4)
12 il 16160 [2212.2) | 30 (3.01 | 40 (4.01 | 50 (5.0
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designation bength lem) breadth icm) height {cm)
thin format TF n 15 52
standard format 5F U ns 71
1Yz standard format 'z SF u 1ns 13
2z standard format 2': SF u 175 13
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callar wall thickness, d height h {m] of ground abave cellar floor
fem) with vertical wall loading (desd load) of
2 S0kN/m = S0kN/m
35 250 2.00
30 175 140
F 1.35 1.00
et Slged Sl Jils (VT)
thickness of the | height lbeacing wall in the
supporting wall | of storey | 18t to 4th and Sth and 6th spacing | length
o b braced im} Full storey levels from top im)
1155d<175 | £326 thickness (em) 5 4.50 215
1TS5sd<d 5 6.00 of the
=15 215 haight
Usd=<0 <3150
sd 55.00 e
Bt S U T3 gl g sl sl (VE)
dimansions {cm) thickness of wall (em)
1ns | 175 I u 30 2365
recesses in breadth - |s® <635 |78
masonry bonding  residual wall thickness - NS z175 |z 24
sawn oul slots brasdth < wall thickness
depth s2 | 53 | s4 | <5 | s6
min. spacing batwesn recesses and slots | 199
distance from openings 2385
distance from wall junctions 224
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2 |ozew|ozecozso| 2 [004250 |00667 | 0250 | 03334 | 03780 | 050
3 |0.385| 0385 0.375 3 | 09876 02500 | 0375 | 05000 | 0.5625 | 075
¢ |ossolosiofosoo| 4 | 02600 | 03333 | 0500 | 06S6S | 0.7500 | 1.00
5 |oss|oss|oszs| s [om2s |oae7 | 065 | 083 | 08375 | 125
& |0.740) 0.780 | 0.750 6 | 03750 |05000 | 0750 | 1.0000 | 11250 | 150
7 |oses|{osss|osrs| 7 | 04378 | 05830 | CE7S | 10668 | 13125 | 175
8 |osee|10w|1000] @ |05000 | 06667 | 1000 | 1333 | 15000 | 200
9 |1 1a36) 1026 9 | 05625 |0.7500 | 1925 | 15000 | 16875 | 228
W 1240 1280| 1.250| 10 | 08240 | 0833 | 1250 | 18688 | 18750 | 250
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% 1.990| 2.010| 2.000 %6 10000 | 13333 | 2000 | 26656 | 30000 | 4.00
1w |ais|203s|228| 17 | 10825 | 14187 | 2125 | 28334 | BIETS | 425
18 2240|2200\ 2260) 18 | 11750 | 15000 | 2250 | 30000 | 33750 | 450
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live load (kN/m3) including addition for light dividing walls 5275
number of complete storeys above 4t l m

Only parmissible a8 intermaediate suppon for one way spanning floors of span

54.5m; while for two way spanning floors, the smaller span is 1o be faten ¥,

Batween the bracing walls, only one opening is parmitted with a width of $1.25m.

T Including any storeys with walls 11.5cm thick

3 if the floors continuously span in both directions, than the values for the direction
which results in the lower loading of the walls from the floor should be muitiplied

by 2.

¥ Individual loads from the roof ion i
transference of the loads on to the walls can be . Thesa individual loads
must be <30KN for 11.5¢m thick walls and SS0EN for walls which are 17.5cm thick.
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= _ for ceilings that only load single leaf transverse nsn 15
light salid concrets blocks BOO 240 300 walls (partitionad type of construction) and on
1000 300 300 heavy ceilings with adequste latersl distribution
1200 300 240 of the loads
1400 385 40
1800 480 240 for all other ceilings. 2 2
aerated concrete blocks 800 240 385  highest p vartical live load i p = 2.T5kN/m?
800 240 385 addition for light dividing walls
autoclaved serated concrete 800 175 125 e e b Jan 33 5Nn 3 53 T s g ) sl s (1)
large format componants with expanded clay, 8O0 175 28
expanded shale, natural pumic, 1000 200 n2s
lava crust without quartz sand 1200 215 2% thickness of storey | bracing wall
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storeys from the | storeys from the
light concrete with porous debris structure 1600 450 250 top, thickness top, thickness
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2000 75 250 EN5 <15 | s328 z450
2175 <24 26.00
as above. but with porous additions 1200 215 250 NS 1758
1400 228 250 224 <30 2350 < 8.00
1800 2% 250 =30 <5.00
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dia. = 30mm long
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10 ridge and hip tile

11 edpe tils lsft

12 saves adge tile left

13 ridge nonnu'l"nn wdge lile,

corner tila lef

14 rigdge starting tile right

15 ridge edge connecting tile
cornar tile right

16 ridge connecting tile

17 edge tile right

1 mano-pitch: edge tils,
corner tile right

2 saves tile

3 mono-pitch roof tile

4 wall connecting tile

5 aaves: wall connecting,
cornaer tile right

6 wall connecting tile right

7T wall connecting tile left

8 lean-o mo:“ wall connecting,

corner tile 18 saves sdge corner tile right
9 ridge and tile left
12 3 4 5 6 7 8 9 10 11 12 11 13 14 1516 17 18
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profile
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NN e
I —— sMfective width 813 —— —
roofing exposed _,
width A
el

langth (mmi | 2500 | 2000 | 1800 | 1250 | thickness 6.5

| wiith imemd

s20] s20| s20] s20| 18-32
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v e v """ a Vol
F804+———— pffective width 910 ———
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drain pipe; minimum distsnce of drain

width
profile 398 adlsl PSR P I elal gl cs s
length (mm1 | 2500 | 2000 | 1800] 1750 ] thickness 8.0 kgl &t o sy PSS Sl e
Liwicth tmem 1000 | 1000 [ 1000] 1000 ] weigh 15.8-31.5 i :I'.:u A plain concrate ':‘.‘u'.:"m e
gy e 2inda 1) SVl i Ry (1) for plain tiled roof or double roof 080
Continuoul rlocking tiles 0.50
ing tiles, pantiles, i ing pantiles, flat roof tiles 0.55
Intarlocking tiles 055
Flanged tiles, hollowed tiles 0.50
Pantiles 0.50
Large format pantiles (up 10 10 per m?) 0.50
Roman tiles without mortar jointing o.70
with maortar jointing 0.90
é“’l"“ﬂ Matal roofing aluminium roofing (aluminium 0.7 mm thick)
T — including roof boards 0.25
—axposed width 4 Copper roof with double folded joints lcopper sheet 0.6mm thick)
double fold ——— e BB including roof boards 0.20
standing ssam LY = fixing -
r nn - Double interlocking roofing of galvanised shests (0.63mm thick]
aiah GV w2 S (0} o gl S 513 Sk 1) including roofing falt and roaf boards 0.30
<re KN/m" Slate roofing - German slate roof on rool boards including roof felting
and roof boards with large panels (360mm x 280mm) 0.50
with small panals approx. (200mm x 150mm) 0.45
=750 — — 750 — b~ 750 — Engi . " . 5
- N nglish slate roof including battens on battens in double planking 0.4
Vi Comigation Etandard on roof boards and roofing felt, including roof boards 0.55
ton Old German slate roof on roofl boards and roofing felt 0.50
1 corrupe double planking 0.60
ot (men) 3600 [7500] 4000 Stesl pantile roof (galvanised steel sheet]
1%z corrugations on battens - including battens 0.15
roof depth | profibe ht on roof boards, including roofing felt and roof boards 0.30
12 m e Carrug, sheet rool stesl sheet) fixing 0.25
uptom | 107 (17.4%) | 5 (7%
F—— panel width 100 — s-10m | 13 (225%) | 8 (138%) Zine roof with batten boards - in zinc sheet no. 13, including roof boards 0.30
| affective width 915 _y 10-18m | 18" (25.9%) | 10° (17.4%)
i over 15m 17* 129.7%) | 12° (20.8%)
xing - - -
s ) T 810" | 200mm with nprp— roof area to | guttering drain roof area to | diamaeter | section
" s - be drained: meter be drained: | of width
. H 24" [ 101 1 150mm without sealing of o section round drain | drainpipe | of sheet
R ] 1 " !
[ovar 18* [ 100mm without golo guttering width pipa maotal pipes
i s 1 5130 5150 (V) (m?) mmi) fmm) [ {mm) [rmm)
ged g i g o 30 550 — g 31y it S
U e "';a,[: upto 25 70 200 up 10 20 50 167012 parts)
roof drainage - 2540 80 200 (10 parts) 20-50 50 200 (10 parts}
V 50-50 T0 250 (8 parts)
supplied form rolls pansls 40-60 L 760 (8 parts) 60-100 80 285 (7 pants)
semicircular rectangular length im} 30-40 20 60-90 125 285 (7 parts) 90-120 100 333 (6 parts)
max, width (m} 0.6(066) | 10 90-125 180 333 (6 parts) 100-180 125 400 {5 parts)
- 180-250 150 500 (4 parts)
~—< S B e (w w0
specific wt
lying 175-275 200 500 (4 paris) 325500 200
[ ] ;a'o m 5 General rule: guttering should be Fixing by means of pipe brackets
a [ provided with a fall to achieve grester feorrosion protected) whose internal
hanging i ] flow velocities to combat i to that of ¢
e = [

\%

Uyl Sy oty (4)

el gl e Sy Sy Sny (1)
g e gy e

ion and icing. ing sup;
are usually of flat galvanised steel in
Mﬂmhumunwwwmmumm
thick.

pipa from wall = 20mm; pipe brackets
separated by 2.0m
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counter battens

e ks (¥)

S s g s (1)

oy 2 slas
s 4y il sl ool aibaie o i) sl o i o gLt
Sl e o 3 Lad ol ol adgs [o)af g ol 1) d 5l ead culls p S guaas
$r2l gl Lad ol 3 090 pald Lad sl B0 3 glan (53,5 1 sdg 5L pl
ObeSe job & il (5 B o ees @ (V) €7 30 0g2g Bl g (g sled
Lo 3l e ly e o Bl 3 00 Sl slgo b () (gSms slaglll i o
Ol slyn gl 05 Spge 2 g i 3 )l lagle a3y (g ooy bgis
i (¥) € 2500 ot St g 0ad O i gy By ey D sl
3k sl A5 o 5 Ssle JSte ol il 32 ga [l il il sl
phawiwpn ¥y Pl S e g sl )8 i Gyl g Blis bl s deciie ol
sload ol gl gy ot laniian (ol Cangloy g i sl plis diladgs 290 R
[V (B sl arg i o o pa g feckia Vol lagie yibo 4 L

¥ g 3 il o il e )
Tk 53,8 g g AN SV il

thermal
insulation

-l e a3 i (0]
s g gl S e ) L 2

2 2% of the sssociated inclined roof
surface Al or A2
Howaver, st least 200cm?/m
Ay = 0N CrOSS-BaCtion
A, saves 2 3fwoox 9.0 = 0.018miim

= 180cmi/m
Since, however, 180cm?/m is less than
the required minimum cross-section of
200cmjm, the minimum value must be
taken.
Meaasuramant:
A eaves z 200cmim
Agpplication:
Determination of the height of the
wamilation siot of the unresiricted air
space 1o ba ventilsted, sllowing for the
Bem wide rafters, with A, = 200cm¥im:
Height:

g . fequired Ay

Ventitation siot H, = Jorrrat

- 200
Wy 100 - 16
Hy z24em
On a double pitch roof with a rafter
length < 10m, the value of  200cmiim
applies, for the saves (A, saves)
On double pitch roolfs with rafier length

z10m
A saves z Jomx Al or AZem?im

Condition:

= 0.5%n of tha sssociated sloping roof
surface Al+ A2

Calculstion:

i the
cross-section batwean the thermal insulstion
and the underside of the roof sssembly

Lhgf s B s s gl [VF)

ealculation
Example:

maining
roof surface

Free vantilation cross-section A > 200cm?
Froe height 2 2em

Calculation:
Halghy of the raquired A
wentilation area = T00-8+8
200
100 - 18
= 2dcm

The space undar the sarking falt must be
taken into sccount, i.e. with a 2em

height, the distance from the upper edge
of the thermal insulation 1o the upper
edge of the rafar must ba at least 4.4cm.

] Example:
H  equivalent sir layer
diflusion thickness

Condition:

a = bangth of raftars

8 = aquivalent air layer ditfusion
thickness

85 10m: 8,2 2m

a5 15m: 8,2 5m

a=15m: 5,2 10m

with 84 = pmes (m}

M = water vapour

Costiicient of diffusion resistance

s = material thickness (m)
Application:

{0} Rigid palyurethans foam (Bem thick)
8 = Bem = 0.08m

W= 30/100

54+ 30%0.08 = 24m

8y required = 2m

{b) Mineral fibre insulating mat with

Ay ridge = 25 0mx 19.0+8.0) = 0.
= Semiim

Measurament:

A, ridge = Semiim

Application:

Ridge slements with ventilation cross-
saction and/or vent tiles according to
manufacturer’s data.

foil (by enquiry to
ranufscturar)

s = Bem

5y = 100m > 5, required = 2m

By using a sui nsulation, the
requiremant 5, can be easily mat.
The equivalent thickness s, of the
insulation sysiem is best obtained by
#nquiry to the manufacturer.

§ iyt S8 AT i 3 sy e s e i (1)

s el i

YA



paved rool for walking on I - A ususlly E R
wood cement rool 25 - 4 usually F - 4
roof with roof fefting, gravelied =30 usually o -
rool with roof falting, double & - 50 ususlly & -1
zinc, double upright folded joints

Istanding seams) 3 - 80 ususlly 5 - 30"
falted roof, single = 15" ususlly 0* -1

stesl rool 12 - 18 ususlly

intertocking tiled roof, 4 segment 18* - 50" ususlly 22° - 45"
shingle roof (shingle canopy 90°) W - 21 ususlly 190 - 20°
interiocking tiled roof, standsrd 20 - 33" usually 22°

zine and stesl corrugated sheet rool W8 - 35 ususlly  25°
cormugated fibre cement shest roof 5 - 90*  usually 3

artificial slate roof 0" - 90" usually 5% - 45
slate rool, double decked 25° - 50" usually 30 - 50"
siate roof, standard W - 90" usuelly 45

glass rool 30 - 45°  usually 33

tiled roof, double 0" - 80" usually 45"

tiled roof, plain tiled 35" - 80" usually  45°

tiled roof, pantiled rool - 80" ususlly  48°

split stons tiled roofl A5 - 50" ususlly 450

rools thatched with resd or straw 45 - B0*  usually B0 - TO°

s mge (1)
between inside
- ond ComaeIIFC — max. humidity content (100%)
+ —_— Y — ]
60% rel. st humidity

\

) N
Bz

-2 -0 £0  +10  +20  +30 tempersture

water vapour content gg air

e ] s Wl G (g g S g L g o 3 3 i A U T 3 120 ()

(1) 4 g e Jota 16 5k 2t X0 3 01y 4 iy (G161 1gn 2 ol e

e B Gl e el o ek g 4l S lgh gl 2 dgnge Sl g g b e o Sl T

Ipn 4

Atk i p ) S 4 g0 Y 330 B Gl 4 1 e T Y ) d 1T

i e 3 ke skl i ] VU s s a3 e s

living rooms swimming bath

20°C, 80% rel. humidity 30°C, 70% rel. humidity
outside temperature -12 =15 =18 =12 -1% -18
= F n n 1% " 3

Sy g den g Gl e Jils ¥ Jul sl Gl 7 Jpn G it X 0 S (T)
g aalyh gl ol g pf e

axample:
living room 20°/80% rel. humidity

‘outside temperature -15°C, x = 23%
concrate layer 20em 1/C = 0.095mIKW
it boundary layer inside Va = 0120 MKW
layers up 1o the vapour barrier = 0.216m7KW
0.215 - 27%; 100% = 0.84mIW

outer insulstion of 2 0.94-0.215 2 0.725 x 3cm Styrofosm on the vapour barrier = no con-
denaation

Scm washed gravel 7/53 on double hot spplisd coating
glass mesh, bitumen paper Jkg/m?

glass wool layer No. § in 3kg/m? filled bitumen (pouring
and rolling process)

500 jute feh, bituman roof felting in 1.5kg/m? bitumen
BS/Z5 (fold-over process)

balancing layer (ribbed fefting) sgainst bubble formation
tharmal insulstion (z 20 kg/m?)

1.5kg/m? biturnen B2/26 applied to vapour berrier, this in
3.5kg/m? filled bitumen (pouring and rolling process)

plass wool porous layer llcosely lsid)

bitumen prior application 0.3kg/m?

concrete deck, possibly 1o falls

o i e g oy e e (€)
roofl weight required thermal resistance

100kg/m? 0.80m3 - KW
S0kgim? 1.90m - KW
20kg/m? 1.40m7 - KW
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sluminium adging profile
lightweight concrete

tharmal insulatio
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tatrahedron (4 faces)
cube 16 faces)

octahedron 18 faces)
dodecahedron (12 faces)
icosahedran (20 faces]
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to make the thres-dimensional frame
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