HOUSING
NOW!

EIN BAUSYSTEM ZUR VERANTWORTBAREN
NACHVERDICHTUNG



EINFUHRUNG






9950.000

Wohnungen
fehlen aktuell in
Deutschland

|
I
i

IF

https://www.zdf.de/nachrichten/politik/deutsch-

land/studie-wohnungsnot-buendnis-soziales-
l P , wohnen-100.htm/

Foto:
1 ki



STROH
KERN

38%

Der globalen CO2-
Emissionen werden
vom Gebaudesektor

verursacht

https.://globalabc.org/resources/publications/
2020-global-status-report-buildings-and-con-
struction
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Abfallaufkommen (einschlief3lich gefdhrlicher Abfille)

Millionen Tonnen
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® Siedlungsabfille B Abfille aus Gewinnung und Behandlung von Bodenschétzen; B (brige Abfille (insbes. aus Produktion und Gewerbe)
alle Abfallarten des Abfallkapitels 01 EAV?
Bau- und Abbruchabfille (einschliefilich Strafenaufbruch) B Abfille aus Abfallbehandlungsanlagen?
1 Nettoabfallaufkommen, ohne AbfElle aus Abfallbehandlungsanlagen; 2006 ersimals als Bestandteil des abfallaufkommens erhoben, Cuelle: Statistisches Bundesamt, Abfallbilanz, Wiesbaden, verschiedene Jahrginge
 Ohne AbfHlle aus Abwasserbehandlungsanlagen (EAV 1908), Abfille aus der Zubereitung von Wasser fiir den menschlichen Gebrauch oder Yy ;
industriellem Brauchwasser (EAV 1900, Abfille aus der Sanierung von Baden und Grundwassear (EAV 191 3)und Sekund3rabfille, die als h fﬂDS www.umweltbundesamt. de/daten/res-
Rohstoffe /Produkte aus dem Entorgungsprozess herausgehen. sourcen-abfall/abfallaufkommen#deutschlands-

YAbFEILe aus Gewinnung und Behandlung von Bodenschitzen.

abfall
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30%

Kostenersparnis bel
Aufstockung statt
Neubau

Aus: Deutschlandstudie 20719
Wohnraumpotenziale in urbanen Lagen,
Technische Universitat Darmstadt
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1,5-1,9
Mio.

Wohnungen durch
Aufstockung von
Wohngebauden

moglich

Deutschlandstudie 20719
Technische Universitat Darmstadt
Wohnraumpotenziale in urbanen Lagen
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BRITTA SCHEBESTA

* Architekturstudium an der RWTH Aachen, Master mit
Auszeichnung

* Auszeichnungen: wa-award 2024, Baunetz Campus Jury
Award

e Stellvertretende Vorsitzende der architektinneninitiative
¢ Juniorarchitektin mit Fokus auf Bauen im Bestand

* Arbeit an unserem Projekt ,Strohkern” basierend auf unserer
Masterarbeit

FRANZISKA MULLER

e Architekturstudium an der RWTH Aachen und TU Wien,
Master mit Auszeichnung

¢ Auszeichnungen: wa-award 2024, Baunetz Campus Jury
Award, EXIST Women-Stipendium, Hands-On-Stipendium

* Ehrenamtliche Arbeit beil socialarchitecture e.V.

e Freiberufliche Arbeit in verschiedenen Architekturbiros mit
Fokus auf nachhaltiges Bauen

e Arbeit an unserem Projekt , Strohkern” basierend auf unserer
Masterarbeit
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Bauen im
Bestand

Geogene und
nachwachsene
Rohstoffe

Wohnformen Systembau
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dUen

Im
Bestand

<o\ Abriss
l ‘ vermeiden!

Werte neu
entdecken!

Ausgleich von
Nachteilen!
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28 %

Der Haushalte In
Aachen sind Single-
Haushalte-
Tendenz in ganz
NRW steigend

Woehnungsmarktbericht 2020, Stadt Aachen



Teilen, was

5 5 weder privat
> < noch standig in
Gebrauch ist!
| Reine Verkehrsflachen
vermeiden!
Mehrfach-
A ‘g| nutzungvon
B A Raumen
ermaoglichen!
r————- S0 minimalistisch
| P . wie méglich, so
L__—_—'_J groldzugig wie
notig!
Partizipation
: a2’  schafft
) Identifikation

= schafft Stabilitat!

Gemeinschaft kann
/™ nicht erzwungen,
* — aber gefordert
werden!

Bauen  \wohn- = System Roh-

Im formen -bau stoffe
Bestand

- s

.

Foto: Toa Heﬁgs:ffunsp!ash. q&{ﬂ_‘}ﬁ'ﬁ?’fq;bs}mEnschen—diﬂ—tagsuber—fnder—cafererfa—essen—EprHAun4d8
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Bauen im
Bestand

Geogene und
nachwachsene
Rohstoffe

Wohnformen Systembau
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15 %

Kostenersparnis
beim serielles Bauen
gegenuber
konventionellen
Bauweisen

https.://www.tagesschau.de/wirtschaft/serielles-
bauen-100.htm/
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ANFORDERUNGEN AN DAS BAUSYSTEM
N N

Building component max. U-value Building class
[w f(mil()l | 2 3 4 2
Roof surfaces, top floor ceiling 014 Definition free stan- | not free-standing; | other buildings; OKF <=13m; | OKF = 13m;
Windows and other transparent parts 0,90 ding buil- | OKF <=7m; OKF<=7m; |NEeach<= |NE>400m
Roof windows 1,00 ding <=2 NE; 2 NE <= + NE > 400m? | 400m? without
Exterior walls, storey ceilings downwards against the outside 0,20 400m? without cellar
Other opaque building components (basement ceilings, walls and ceilings 0,25 cellar
to unheated rooms, wall and floor surfaces against the ground, etc.) Wall to neighbou- | - in-> out: fh in-out fh hfh +m fb+m
Doors (cellar and external doors) 1,20 ring building out ->in: fb out - in: fb
Ceiling - fh fh hfh fb
Fig. 15: Maximum U-values of building components according to KfW-55 Wa.ll between use - " " i v
standard u.r'uts FN utzungs-
einheit, NE)
Fig. 16: Fire protection requirements according to building class
Component required R'_ value [dB] (minimum)
walls partitioning apartments 53
ceilings below/above playrooms or similar 55 Integrationskapazitat:
GO X spaces . Die Moglichkeit zur Integration von Leitungen (Strom, Abwasser,
walls of playrooms or similar communal 55 Frischwasser etc.)
spaces
doors directly |eading from building corridors 37 Gewicht: Aufstockung bendtigt moglichst leichte Materialien und
or staircases to living rooms of apartments, Bauweisen
except for hallways and corridors

Fig. 17: Sound insulation requirements according to DIN 4109¢!
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g
Foto: Jonas Horsch, https://unsplash.com/es/fotos/una-pequena-planta-verde-brota-del-musgo-Ole.

Erneuerbarkeit

Wiederverwend-
barkeit

Kosten

Bauen

Im
Bestand

Lokale
Verfugbarkeit

Global
Warming
Potential

Eignung fur
Selbstbau und
Vorfertigung

Wohn- Roh-
formen stoffe

System
-bau
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UNTERSUCHUNG
VERSCHIEDENER
NATURLICHER
DAMMMATERIALIEN

Local availability ¢ | Ciemantling | Re-use potential® OROBAUDAT Global warming potential {GWP) kg CO2- possible additio- | Product Applcation Suitaby-| Building physics data Price [£/
arigin of raw mate- | capshility™ enuev. |, reference 1m? (volume) nal ingredients example lity for | mi? {with
rigls™ Wanufac-| Gismant-{ Recyzling  Total (pro- [ Fire |[Density | Heat ca- Thermal [ Water | required insu- | ingulati-
ture (A= [ling! patential duction and Class | [kg/m?] | pacity kd  condue- | vapar lation thick- | o thick-
A3 waste |lenergetic]) energy reco- k] Tivity diffusion | ness fora U- | ness/f
treat- () very] fmk] | resistan- |value of 015 | U-value
rrent @ e | WM (mmy) | 013
[Approgirma-
ted 1o product
Lhickness)
Plant-based | Straw Farmers by-pro- | low effort as Beuse possible, also |FASBA -127 140,27 |-63 -409,79 Palypropylene straw Ein- | Blow-in insulaticn, fill no BZ | S0-105 | &) 0,043 (344 280 25,00 €
fibre insuks- duct throughout [ ususlly nol | compostable or energe-{ Construe- cords blasdam-
tican rmate Germany glued tically recyclahle ticon Straw rmurng* _
rials (2.23.07) Baustroh™ | Filling of timber stud VE3 BZ |&5-167 |2 0,05 23 350 G500 £
Straw bhales= wialls, external insulati
an, (nter-rafter insulation
Cellulase| Product mace I eftort as take-back systern, ot- | Loosse cel 7337 59,21 a0, 5T 4,67 Pressure residues | ISOCELL-Zel Blow-in insulaticn, fill 3o Bz 2B-65 [211 0037 |3 280 2040 €
from waste paper, [ususlly not |herwise tcan beussd [lulose in- boric acid, polvoled ulosefaser™
accurnulates ever- | glued o gensrala energy sulatian fin fiber, armimoni
ywhere 210" _ | um pohlyphosphate | _ _ _ _
wWoad fr- | Sustairable forest | low effort if | Rewse usually not prac- [Wood k- |-37,63 (48,68 -22 -10,95 Paolyester fiber, STEICCze | Blow-in insulaticn il¥) Bz |32-43 | 0,038 (173 260 11,50 €
bre managementar [ rot glued, | ticed, enengy recovery | re blow-in Brmmoriumm poby-
production from | high effort insulation phasphate, alumik-
residual wood and | with WDOVS material nurn phosphate,
recycling possible (2.10.07)* borates, paraffin,
Wiood fib- 1822 33514 | -BRGGL 6425 FUR STEICCHex™ Stuffing insulation, inter- no Bz |&0 2.1 003s |2 240 2456 €
re insula- rafter insulation
tion board STEICCH Pressure-reszistant insu-  no Bz 110 21 0,037 2 260 44 B £
(2.10.07)% hermme laticn | _ | |
Hermp | Local cultivation | low effort as {ake-back systern, ot |Hemp fleece| 19,16 BhZB (12 0344 Polyester fiber, Thermohanf | Stuffing insulation, inter- ves B (3060 |23 0,04 This2 |310 2560€
passible, but nat | ususlly not | henwise it can be used [ (273.07)% sara, ammonium | Stopfwolle® | rafter ingulation | . . .
widezpread Glued 10 gererate enerdy phosphate, boron | Thermaohanf | Stuffing insulation, inters- ves BZ [133-175[23 0043 |1his2 |280 4268 £
salts Haniffilz* rafter insulatian
Thermohanf | Stuffing insulation, inter- wes Bz (37 23 0,041 This2 |260 3993 €
Comibi Jute®™ rafter insulation |
Cork Mediterranean re- | low effort if | Recycling into cork grist] Expan- 56,9 151,72 |-38.83 15549 ! IS0 CORX. | Pressure-resistant insu-  yes Bz 100 1485 0,036 [Shis10 240 91,20 €
gian, recycling me- | not glued (zoil lpazening), other- | ded cork Qe laticn
terial also possible wise it can be used for | (29.07)*
(wine corks) EMergy pUrposes | _ _ _
Burlap | Tropical arsas, re- | low effort as 1ake-hack system, of- Jute-DEmm- | Stuffing insulation, inter- yes A 232 003e (152 260 39,03 €
eycling material is | usually not | herwise i can be used platien rafer insulation
also possible (cof- | glued 10 generate enengy
fee ar cocoa bags) | | _ _ _
Coconut | Tropical arsas, the- | low effart if | Beuse possible, also Firo Kokos- | Pressure-resistant insu-  yes B 10813113 0,045 1 280 170,00 £
Fibre rewaste product  [not glued | compastable or energe- faserddmm- | lation
fizally recyciahle platie™= | .
Seaweed| Mediterranean Sea | low effort ag Reuse possible Seegrashan- Tamping insulation, il yes BZ |40 2 0045 |Thbis2 |2%0 2900 €
or Baltic Ses, only | ususlly not dal.de™
imcoastal region | glued | | | _ _ _
Reed Harvest reeded to | low effort if | Rewse possible, also Wira Hiss Resl External insulation, inter- yes Bz 1565 12 0,055 2 J50 194,65 €
care forthe eco-  (not glued | compostable or energe- Platten™ nal ingulation
systern, shores of fically recyciable
intand waters .
Animal e | Bheep Possible Eurapean | low effort ag take-back svstern, ot- Isolena Cpli- | StulMing insulation, inler- yes B1 18 1,765 0.03s 1 2E0 G706 €
insulgtion | Wodal origin ususlly ot | herwise compostable mal™ rafter insulatian
rmaterials glued ar energetical y recyc-

lz5le
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Prefabricated timber frame
Claybeard 20mm

Clayboard 20rmm

Waod fiber insulation board 50mm
Clayboard 20rmm

straw blow-in insulation 240mm
Wood fiber insulation board 40mm
Rear ventilation 30mm

Waether board 50rmm

UNTERSUCHUNG VERSCHIEDENER WANDAUFBAUTEN
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Timber frame

Claybeard 20rmm

Clayboard 20mm

Extruded clay blocks DF 56rmm
Clayboard 20mm

straw Dlow-in insulation 240mm
Wood fiber insulation board 40mm
Rear ventilation 30mm

Waether board S0mm

Traditional half-timbered construc-
tion

Clay plaster 20mm

straw loam 120mm

Straw blow-in insulation 200mm
Waod fiber insulation board 50mm
Rear ventilation 30mm

Waether board 50mm

Clay bricks

Clay plaster 20mm

Clay blecks (1800) 365mm
Air layer 100mm

Triple glazing 3&mm

il
o,
H""ﬂ\.\_\.'\,l.f"]

Prefabricated rammed earth blocks
Rammed earth blocks 365mm

Cork filling 250mm

Rammed earth blocks 200mm

Bottle wall

Clayboard 20mm

Clayboard 20mm

Woed fiber insulation board 50mm
Clay-filled PET bottles, clay mortar
230mm

Waod fiber insulation board 140mm
Clay plaster 10mm
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UNTERSUCHUNG VERSCHIEDENER DECKENAUFBAUTEN

Fig. 8: "Kappendecke 2.0

Fig. /. Kappe+

Ceiling inserts (Deckenauflagen) Clay timber struts (Wickelstakendecke) Fig. 9: "Timber Earth Slab
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BRANDSCHUTZ




DAS
BAUSYSTEM
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DIE WAND

Strohballenmalie Modulares Einbaurichtung Querpressung
als Grundlage Bandraster drehbar vermeiden
I = | = s
P S A
DA / -~ ,/: A
Vs / - P
.z / ’ | | : QP
g é E i - #E.f’“f | Q

(’)
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DIE DECKE

Variable/Name Abbrevia- Unit Value Formula
tion
Payload q kN/m? 5
Dead load Q kN/m?2 3,698
Widths of the caps | m oy
Stitch hight f m 0,085
Compressive strength clay brick per m? ¢Rd1 MN/m? 2
Hight of clay stones in the cap h m 0,071
Total laod p kN/m? 8,698 p=q+Q
Safety factor 1.4
Edited total load (with saety factor) ped KN/m? 12,177 ped=1,4*p
Vertical load at the bearing Av kKN/m 16,439 Av=(ped*l)/2
Horizontal load at the bearing Ah kN/m 130,547 Ah=(ped*?)/8*f
Resulting bearing force Ares kN/m 131,578 Ares=WURZEL(Av3+Ah?)
MN/m 0132
Compressive strength clay brick per meter ¢Rd2 MN/m 0,142 cRd2=cRd1*h

cRd2 must be = Ares
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AUSRICHTUNG WANDMODUL

i

Remaving the middle stud

Standard module

Two narrow openings next
to the band

Variation A:
Opening on the side
whithout band

Variation B:
Opening next to the band

V.l
b

Removing the middle stud
and repacking the bales

He

Standard module

Two narrow openings next
1o the band
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EINBAU VON
OFFNUNGS-
ELEMENTEN

3. Installation of the win-

dows and the wooden
frame.

e

1. Adding an additional
stud to adjust the width
of the opening to match
the dimensions of the in-
terior window, and filling

out the resulting gap with
insulation.

4 Applying elay plaster
o the wall on the out-
side, on the inside and
within the gap of the box
window.

. Inserting a timber frame

for the exterior window
and filling the gaps with
straw panels.
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AUSSERE STRUKTUR
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MAST-CHANGE!
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AUFSTOCKUNG VON 60ER JAHRE ZEILENBAUTEN
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BENDPLATZ
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MODELLBAU M 1:333

# |Ingredients |Amount Evalu- |Shrink- | Surface
[parts] ation |ageand quality
of pro- |crack-
cess- |ing be-
ability | haviour
a. |Light clay 1 - +
b. [Light clay 2
Sand 1 N
c. |Rammed earth 4
owder - + +
ater 1
d. |Mortar 4
Water 1 N . 0
e. |Mortar 12
Light clay 0 + L +
Water 3
f. |Mortar T2
Light clay 6 - + 0
Water 4
g. |Mortar 20
Rammed 1 ) o
Earth powder
Water 6
h. |Mortar 12
Light clay i) + + +
Water 3
i. |Mortar 15
Light clay 13, . _ .
Terracotta clay| 1,5
Water 3
. |Mortar 1o
Terracotta clayi 5 + + +
Water 3
k. |Mortar |Eﬂ
Terracotta clay| 5 + - +
Water 3
. |Mortar 15 P -5l .
Lightclay |25 o AR ?» 1Teil Wasser
Terracotta clay| 2,5 © ! . e N S RN T 5Teile Ton )
Water 3 Tt SR Lo g S L 6,5 Teile Lehmmortel
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Ein Bausystem zur Vielen Dank!
verantwortbaren www.strohkern.de

Nachverdichtung info@strohkern.de



