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Climate condition

Jan

cold

Feb

12 AM

6PM &

12PM |

6 AM

12 AM

warm

cold

Temperatures

High

Low

NNW

i

C

® O

O

Q Q Q

NNE

NE

ENE

ESE

3.00<
2.40
1.80
1.20
060
0.00
“0.60
=120
-1.80
=240
<-3.00

M

e Wind Rose

11.00<
9.90
8.80

ml 7.70

6.60
5.50

© 4.40
3.30
2.20
1.10
<0.00

Outdoor comfort

- 3 = Extreme Cold
-2 =Cold
-1 = Cool

0 = Comfort
1=Warm

2 = Hot

3 = Extreme Heat
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Highest recorded flood level

~ 2400







Goals

Environmental
Sustainability

Passive
House

Economical
Sustainability

Sustainability

Social
Sustainability

User
Comfort
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Buttercup

IS sparkling light needs the sun to be high in the sky, so
of year for the flowers.

The flowers also . On cold days, the petals

make a cup shape like a satellite dish, from

sunshine and , which makes them even more
, perhaps f

Occupants



Concept development

A: "Bright, open and inviting spaces"

MEP: "We need an atrium and solar cells"

~ ~ : ~ \

SE: "More cantileveg More bracings"

CM: "We need to cut the footprint" Extrusion of the footprinConnection between park and rivep

Invitation for to keep up
LCFM: "economical and spectacular"

Cantilevering for more space atrium to warm  Facade that
up the spaces for the insects
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Designing for energy efficiency

-

<
[N

Shadow

Before

After
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Expressioninspiration

e
jusssandl SRR S

Weimar University building

A: "Relate to the city in a modern way!"

MEP: "Windows that comply with passive house"

SE: "Bracing as a part of the design"

LCFM: "Add value to the city of Weimar"

Lateral system? future consideration

13
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Expression
Wood and solar panels
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1st floor

Room Legend

I: Auditorium

| ‘ Elevator

15



1st floor

The
a And 1t is all about
make them more interesting for the insects

f (L[] II-

[U' ” .

W aiT
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2nd floor

4=
|
A5

Iy .
3000// =

Room Legend

?000 | ‘Auditorium

/ [ |Lab
?OUO u Lounge

| ‘ Seminar room

/| é u Server room
[] shaft
8600 |:| Small classroom
Je [ ]so
5600 M e
)% [ Toilet
5600
//
4000 J




2nd floor

The
a And it i1s all about shaping
encourage the insects to keep up with their knowledge
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1Y floor
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/ e e T e Room Legend
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1Y% floor

The
a And it i1s all about
make them more interesting for the insects

war mi

t

h e
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/N\ 3rd floor

Y
3000,
7000

1IZSUEY] P TL ITOYL
g B oalf olfp B efis 3 )

A

Room Legend

Assistanis

Department chair office
: Elevator

|Fo

[ Lounge

Seminar room

Senior office

" Shaft
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3rd floor

a And

The
It 1 s all
to keep with their swarm

about

encao

t

h e
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Section 1
A M
Room Legend
7 Avditarium
48 0 0 d : f | ::rge classroom
36 0 0 % . ' Lounge
e % | | Small classroom
4950 ) -
AR |
/
Z
/
(-
(-
o
L)

7000
8600
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Section 2
A M
// N .Rr:.mm Legend
B | L — I Lab
2100 Je L CACEEITIT | WL L[l] !u [ Lounge
3300 # ! :i | .;EFJEFFCGH'I
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3300 | S e T
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Soil conditions

Soil Type Beginning depth [-m] | Bearing capacity [kN/m?]
Mould Topsoil 0 -

Younger Rimstone 0.508 -

Keuper 1.143 71,82

Medium Shell 1.524 239.40
Limestone 2.134 383.04

25



Buttercup: Structural Design Solutions OO ® 0 0 O
L

Natural2 Timber Hybrid - Timber & Steel
_— ~ Columns | S, JL Glulam ]
[ Glulam ]\_/_\ Beams L— -
o oo ———
\_/ Floors

e
CLT wall ( )
Lateral

26



A\

Typical live loads

——1H

&S

g

h
1

1

T T
S.15.1.1

B

rrrrr PT T

2nd & Idfloor

Color Scheme

G E C
@) O O O O
A M L
Occupancy Load Values
Stairs 3,0kN/m 2
Area with tables 4.0 KN/m?
Area with fixed seats 5,0kN/m 2
Hallways 4,0 kN/m?
Offices 3,0 kN/m?
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Buttercup 2 Natural O 0 ® 0 0O O
L

Lateral system Framing

CLT Core
/

Glulam columns

Glulam beam

Floors
CLT Box - E—

Exposed lateral system
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Post tensioning and connections

PO, o)

Column
Reinforcement

Dissipater j

Beam Attachment
Plate

Drilled Holes for
Dissipater Fixin

+ Increase live load
+ Increase span

+ Moment connections

+ Small deflections

- Level of prefabrication
- Long term effects of wood

12PB M10; ST 37

Stiitze

Bolzenverbindung

Doppeltrage
{Zangen)

Mutter

—Unterlagscheibe
Bolzen

Diibel

29



Floor system

+ Less material and weight
+ Sound insulation

Width:  0,90m=2 1,20 m
Length: 2,30 m2 16,0 m
Height: 0,30 m

30
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o A M
TTTTT YT Y
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L Beams
7000 ) ! 20 x 40 cm glulam
A W —— - ——® Bl 20 x 60 cm PT glulam
7000 | ':Cantilpver
 m B8 (©) Cores
/ T
3000 p Hfﬂ i lﬁ____m Bl 25cm CLT walls
>600 pam— BN N m-—-—0 Columns
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A

N

/
3000 |
/

7000

7000
/

3000 |
/

5600

5600

5600

4000

Framing Natural- Roof

PTYPPP PP PY
e e B e e e
| tCaJntiIevér =
ﬂ_l_ T - o T o - - @
| | _i!
H i i -_ . . ) I_I B B @
I I . Cantilever |
I S
B A.Zi:ﬁ——i u____{g)
4 4 ‘
| 1 3 ! _—_4®
| 7 |
= BN I -—-—{E)
A O
: | | |‘\| TCantll%ver
e e e s LD >
‘o7’’’ o 7o’ o’o’b
$ 888 8 8 8 88
<t < < < © Lo © o -

Beams
20 x 40 cm glulam
B 20x60cm PT glulam

Cores
Bl )>5cm CLT walls

Columns
20 x 20 cm glulam
B 35x35cmglulam
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Buttercup 2 Hybrid

Lateral system

. L )/:r—) =
/’ ,‘ 7'»—

ARV

Framing

= <l
==
4\\1\

|—‘

Exposed lateral system

33



Hybrid - Connections

Sloped column
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G E
A Framing Hybrid? 15t + 15t 1% floor

N
A M
@@9@@@? R
A - - - — - - 48:3)
3000 * 1 (_:antlle\*er L%
2000 Beams
| Steel - IPE200
y/ £ - _ _ _ - - -
1 = | | ® B Honeycomb2 IPE600
7000 Cantilpver, B steel2 IPE 400
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A

N\ Framing Hybrid- Roof
PYYPY PP Y
/ﬂ ' N e ' L - - ¢@)
3000/ﬂ_i_ ! - ¢ Calnmevér I | B~
7000 ; | 0
. o e —-—®
| | . Cantilever ,
7000 | |
A ™ m
3000 } __!__ _ |
5600
L mu
5600 | |
’ m
5600 | * ]
0 0 A
4000 | | | | | | u\ | Cantilever
iy e e e e s L5 S
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Beams
Steel- IPE200
B Honeycomb? IPE600
B steel2 IPE 400

Columns
20 x 20 cm glulam
B 30 x 30 cm glulam
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Cantilever analysis

1st2 Tension bracing

Deflection: 240 mm

2"d 2 Sloped columns support

Deflection: 140 mm

Deflection limit: 70 mm

A M

32 Triangle solution

Deflection: 59 mm
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Natural ¢ Micro piles + strip foundation
A Piles: Length 4 m

(5=

Hybrid - Isolated footing with beams
2500x2500mm

AN TN
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Buttercup - Foundations
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Primary systems
AHU

Water heating

Solar panels

Partly energy from local
supplier

|
— J
{ -
| -

Secondary systems
Displacementventilation in bigvolumerooms
CAV with no heating orcooling

VAV with heatrecovery and temperature control



HVAC system

Heat exchanger

Air supply @

O

AH U Air return —@— e

TCO2 controll (

>_______

—4q Small class rooms ¢—

—aq Faculty offices
—4 Labs

Local supplyer
100 % renewable energy

L_4 Seminar rooms

—
h

_

4800 m3/h
1200 m3/h

2400 m3/h
720 m3/h

HD Tc02 controll

L—4 Auditorium

—q TOilets

Domestic
Hot water
tank

f I—
I Electric

| boiler
Solar Panels

E

Radiant floors

O-

W\

—q Large class rooms ¢—

—

3600 m3/h
6600 m3/h
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1st floor

A\

L

16 m2-

Shafts
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A 2nd floor
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1

— O



%N\ 3rd floor

— O
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Ducts

5

Stainless steel ducts

Flexibility
5
4
Integration with 3 L
structure . = Vaintainance
1
0
Syne.rgy with Installation
architecture
Sustainabillity

Textile ducts

Flexibility
5
4
Integration with Vsl ntainance
structure
Synergy with _
architecture Installation
Sustainabillity
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0.3 m

0.45m

2.6m

2.6m

(===t = ==
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Operative temperature,cC

|26

A M L

Shadow during the summer

Daylight and heat in the building core

Oven light

February 15th,15.00 pm June 15th, 15.00 pm

Daylight, %

IT e Domestic heating: 77 kWh/m

AHU cooling: 10 kWh/n4

48



/N\ Future design

More offices towards North

Big volume rooms towards
South

Relocation of chestnut trees
for passive shading

Domestic heating: 62 kwh/m
AHU cooling: 9 kWh/n?

49



Natural
Carbon
(kgCO2e)
Water . Energy
(kgH20) (MJ)

—TTargets ——Project

A M
Hybrid
Carbon
(kgCO2e)
Water Energy
(kgH20) (MJ)
—Targets ——Project
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The Linkage

/
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Three spaces creates the study environment

...together with privacy, concentration and socialization
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Concept development e 0 0 0 0 o0
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