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Bl River Design Team

Structural Enginner
Stanford University
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Construction Manager
Stanford University
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Construction Manager
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Life Cycle Financial Manager Architect Mechanical Engineer

Bauhaus University Warsaw University of Technology  Danish Technical University

Denmark

Germany Poland




Bl River Owner Team
.

Renate Fruchter Luke Lombardi Ewa Kunkel Hussain Parsianfar Andrej Kurent
USA USA Denmark Denmark Slovenia
o
o
®



lll Location Germany, Weimar

-
Weimar -~
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Il Collaboration

M .. { & |
collaboration
-

|
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Il Collaboration Increase

Peer Review Project Crit

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8

® Weekly meeting
@® Subgroup meeting

Mentor meeting



Il Collaboration Tools

& SBCIen

AUTODESK
BIM 360 GLUE

=& BrainMerge

—
Collaboration

Coordination Communication

Kqofel-



Bl DPR Challenge Transparency

transparency

noun | trans:-par-en-cy |
\ tran(t)s-'per-an(t)-sé \

The ability to effectively
communicate the working
process and foster trust at
three different levels: Self,
Team, and Owners
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lll DPR Challenge Team Diary

Member
Name

#4

#5

Score

Days From Kickoff

3/3/2018 Member 4/14/2018 4/15/2018 4/16/2018
M UPDATE PULL PLAN UPDATE PULL PLAN UPDATE PULL PLAN
UPDATE PULL PLAN q
Fire regulations for emergency staircase and fire ilation calculations for and Duct sizing based on ventilation calculation

Meeti ith Svlwi d Belle £ #4 extinguisher placement collaboration spaces results

Meeting with Sylwia and Belle for

Ripple I)ei oht 'i;1 dshik Tacaton Mentor Meetings: 1 Mentor Meetings: 0 Mentor Meetings: 1
Revising the load calculations and +] (O Nntim e) Subgroup Meetings: 0] Subgroup Meetings: 0 Subgroup Meetings: 1
energy consumption estimates for Pull Plan

Ripple. Activity - Duct Systems 50% Duct Systems 75% ~

+O (< 24— hOU rs Late) Sunday Team Meeting with owners, calculating | Implementing the landscaping to our cashflow
Preparing Owners presentation for sunday as some preliminary numbers for the new concept. | (no numbers yet due to no initial construction
#5 well as set up the agenda Meeting with Austin and Sylwia. costs for landscaping)
Scheduled i = ith Mentor Meetings: 0 Mentor Meetings: 1 Mentor Meetings: 0
Scheduled a mentor meeting wi
i ; ¥ ‘-I ( > 24‘ h ours La te) Subgroup Meetings: 1|  Subgroup Meetings: 0] Subgroup Meetings: 1

Norayr at Bauhaus; Researched and = = = = = =

calculated the impact of the green Pull Plan Weekly Meeting Weekly Meeting

auditorium walls on our LCC; Activity Presentation 75% ~ Presentation 100% ~ | Landscape Cashflow 25% ~
. = == Team Average Member #1
QU

00 y

= AN 7~
~ ~ -~
= 7N —
50 ,, /‘ - -~ 7 it \ Va S == / \ / = ~ N
- — - X - - e ~ S 7’ / S I
00 - —
~

S0
.00

50

S 10 15 20 25 30 35 40
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Bl DPR Challenge Team Tracking

Score

Cumulative Transparency Score

40

30

20

SCORING

—#] wm#2 = #3 = #4 = #5 = #6 = #7 == == Cumulative Team Average Filled on time +1
Filled <24 hours O

Filled > 24 hours -1

Target Team ... ..
Score

Day

= Winter Cumulative Total == Spring Cumulative Total 15



Il DPR Challenge Owners

B |andscaping river

"2
team
. Decreases construction costs
TEAM
relative to leaving the trees in
place I
Cons: Option Pros Cons Suggestion
s Trees will not survive for many years
after being replaced on site Future »  Stabilizing the «  Upfront cost «  Getting funding from the city

. landscaping grounds * Maintenance costto e  Propose the design for
t gst ing new space to development |, |nieqration with keep the site around future opportunities- show
park visitors the building in order how our building can be
stor f Sjguction Classes outside & Getting permission connected to the site (as a
2 « Extending space for from the city- uideline]
e Replace trefls wi® ny based on usersml?nepa boundawgwr 9 )
. summer development

landscape asround the Duilding

«  More directly « Need to be careful

Trees can either be relocated or torn down and engaging with the with alternating
site and river natural environment
of park with runoff

used as a part of the building, firewood, etc.

or non-native plant
Pro species
ease lity on ion site ) | | |
ea trfictionffosts ) & y  \

relative to leaving the trees in

—

place
1 to g landscape
arfiind_the bu ng
Cofls :
Trees e torM™dowr™or not survive

long once out of the ground
u Cost of tree demo/relocation
s Feasibility of using CLT with flooding and climate?
= Idea of having exposed structural elements and concrete

0
a2




Il DPR Challenge Integration

i

\

#general

LA -T-RR Comy

W Eithan Sonn, Wednesday. April 25th
2 \ike Vikash mean mind

Sylwia 9:45 P
what time is our meeting tomorrow?

M. Eithan Sonnino 7.4 ¢4
- 2230
classic time
with a possibility to make it 10 min before if everyne
agrees
Michael Urmann 9.4
A&y you mean 22:30 PST tof Ind our tomorrow right ?
Vikash 7.49 ph
yeah !! Not CST please |
W, Eithan Sonnino
8 22:30 POT

Sylwia 9
hahah
™. Eithan Sonnino

24 stanford time :=) .

Michael Urmann PM
é2 1 am on the train to the airport at that time.

(] o]

(O]

/4

100% -

River Team

DATE | |

Estimated Finish ‘

01-03-2018  |A: Syhwia Link perimeter shap
LCFM: Michael STV - REFLECTION
SE: Wivian |Canstruction mater

: Wikash Construction mater
Baoth CM's Construction mater
Design information

Wind loading and o)

|Iu|:h$£": Architectural floor ¢

®eeco AT&T LTE 12:09 PM -

] <{ Messages Team River Contact

\

=

iMessage

Today A I
And what about us? |
C ]

(&)

qwer rtyuiop

a s idih gih k]

<&

Z X ¢c VvVbnm &

123 & O space return

~ |
~—r

/
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lll DPR Challenge Values

Transparency

Self Self Awareness

Accountability

Performance
000
DA /AR
Trust

Decision Making
N
Project Updates

18
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Il Weather Analysis

Temperature

=10°c

Summer peak: 23 C
Winter peak: -4 C
Rainfall

+ 150mm

+ 100mm

+ 50mm

Jan '17 Mar '17 May '17 Jul'17 Sep '17 Nov '17

Annual rainfall: 560 mm
Max rainfall: 68 mm

Humidity

Nov '17

Average humidity: 78%
Peak humidity: 86%
Snowfall

+ 20cm
+ 15cm
+ 10cm
I + 5cm
. m
Jan"17 Mar "17 Nov "1 ;“

May "17 Julnz Sep 17

Average snowfall: 16 cm
Max davs: 21 in Januarv



ind Analysis

Wind speed

30 days

25 days

20 days

15 days

10 days

5 days

0 days
Feb Mar Apr May Jun Jul Aug Sep oct

4
Q
=
&
[a]

>1 > ®>12 @®>19 @28 ®>38  >50 @ >61km/h
meteoblue




Bl PPP Context

A RS

Design Finance Construction Operation &

Maintenance



Il Combining Alternatives

Modern factory -
Bauhaus idea
“School of building”

29



Il Winter Presentation Alternatives

SCORING

RIPPLE Steel

26,89

LINK Masonry

25,83

30



lll Sustainability Integration

Environmental

Economic

31



Il Integration Level 1

Benefits from nature

Building
"'.' .,

2 University

Riverbank

Nat ure - Peop I e
Water
Plants
Air

3~ City

Weimar
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Il Integration Level 2

Knowledge about

sustainable design
,,erd/_\ rippling out of the building

2 University
Riv

Bauhaus-

Universitat | g &~

33



Il Integration Level 3

2 University

.I @ “ Riverbank
@ ‘

Building as one piece of
bigger development in
Weimar

|

34



Il Integration Level 4

Worldwide impact

35



Il Sustainability Legend

,.m
P 2 University
1 Natur

Park
O

Riverbank

G

AN

©) © 0 ©
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https://drive.google.com/file/d/188rtfcu_CncXnJVQv7bzcKL-oSxkk_kB/view

RIPPLE



Il Sustainability Legend

,.m
P 2 University
1 Natur

Park
O

Riverbank

G

AN

©) © 0 ©

39



|

Minimal immediate impact
and
positive long term effect

40



2

Building adapting
to changing surroundings

41



3

Giving back the green
taken away from the park

42



A

Knowledge rippling out
of the building

43



Il Kickoff

A-SE-MEP-CM-LCFM

e



Bl Crit

A-SE-MEP-CM-LCFM

45



Il \Winter Presentation

A-SE-MEP-CM-LCFM

46



Il Spring Presentation

A-SE-MEP-CM-LCFM

477



Bl Flood Risk

Historical Flood Data

8 8 B & & 8

Water lev I(m]

|I|III| vl

Today: Forecast 2080
data from the past

A-SE-MEP-CM-LCFM




lll Flood Damage Mitigation

- Raising electrical system components

-  Concrete structure in the first meter of
our building

-7 1T 7 7 Tconcrete T | T T

A-SE-MEP-CM-LCFM

FLOOR 2

FLOOR 1

49



Bl Grid Radical Proposals

Room Legend
[ Auditorium

‘:] Large
Classroom

. Restroom

[ sma
Classroom

|:| Storage

Room Legend

D Auditorium

[:] Large
Classroom

. Restroom

[ sman
Classroo;

D Stora,

A-SE-ME

i

\

o0a

A=

/

7@
it

/

Room Legend

[:‘ Auditorium

D Large
Classroom

. Restroom
[ ] small

Classroom

D Storage

50



Bl Grid Finalized Dimensions

" M o a4 All units in meters.

A-SE-MEP R4 51




ll Design Process

52




lll Design Process

53



lll Design Process

54



lll Design Process

55



Il Biophilia Green Wall

A-SE-MEP-CM-LCFM

Panel system

©

Inorganic
medium

Drip
Emitters

Waterproof
membrane

56



lll Section

Public spaces
of the building

e — —— < — - e —

18,7 11,3

A-MEP 57




Il Sun Analysis

W -
pe
E 4:49AM
— (
M 4o AM

7:34 PM

z4 PM

- W

58



Il Site Plan

§ s et

Main/, ¢
entranfe Y/




Soil Profile and Water Table

Soil Type Top Depth (m) Bottom Depth Bearing Capacity
(m) (kN/m?2)

Mould Topsoil 0 0.508 =

Younger Rimstone 0.508 1.143 =

Keuper

Medium Shell Limestone

Medium Shell Limestone

Water Table
1.2192 m
below grade



Bl Foundations Micropiles

dahon‘

F

6.5

TenSion

|
I
——— ‘ N
N
N\
ion Thickmgss
T
I

SE




Il Loads

Use Uniform Load
(kN/m?2)
Student & Faculty | 3.0
Offices
Small Classrooms 3.0
Large Classrooms | 4.0
Corridors 5.0
Stairs 5.0
Auditorium 5.0
Assembly Spaces 5.0
(Atrium and Roof)

SE

Use

Uniform Load

(kN/m?2)
Roof 0.75
Green Roof 2.0 (saturated)

PV Roof Panels

0.2

Snow Load 0.85

Wind Load 0.5 (sustained)
0.1 (gust)

Earthquake Load NA

*Values from Eurocodes Table 6.2, EN 1991-1-3, EN 1991-1-4, and

EN 1998-1

62



Bl 3D Section Cuts

’ S <

ul /'.; V'\ e\

SE




Bl HVAC System

Indoor temperature : 24°C

Indoor temperature : 22°C

Indoor relative humidity : 551210%
Noise level : 45 db

MEP

Desiccant based ventilation system

64



Bl Energy Saving Methodology

R-50 insulation
escangg

Heat mirror glass
. ] o

!‘:ﬂ ”

A-SE-MEP-CM-LCFM

i\é| .

Occupancy
transfer

Occupancy
schedule

]

Equipment selection

aih

C
6«\
G
o

7 D [ oowcand [I
Circulation ia

Seminar

Adaptable Facade

777 77 ////|

Cantilever

65



Bl MEP Shaft Detall

Supply duct-----------.

CH.W.R p|pe ................ ““
CH.W.S pipe---- oo \Black water pipe

Cold water %
StOrmM Water «---------v---- {----Hot water

Cabletray .................. i

Return duct------------ .

MEP

66



Bl 3D-Floor Sandwich

Return duct

CH.W pipes
Cable tray
Supply duct

A-SE-MEP




Il Ground Floor 3D Coordination

Poal
1
Sy

A-SE-MEP

68



ll Ground Floor Architecture

Auditorium
Large classroom
Small classroom
Restroom
Storage

Electrical room

69



Bl Ground Floor Structural

CLT 191V Wall Panels

Concrete Retaining Walls
——

Glulam 305x305
o

Compression Ring
.|

Tension Ring

Glulam 171x305

Glulam 222x381

Glulam 222x533

70



ll Ground Floor MEP

. 8 Loop manifold
. 12 Loop manifold

\

S+ I

Electrical
room

71
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Bl First Floor 3D Coordination

A-SE-MEP

73



Bl First Floor Architecture

bla

Lab

Small classroom
Seminar Room
Makerspace
Lounge
Student niches
Storage

Restroom

74



Bl First Floor Structural

CLT 191V Wall Panels

Concrete Retaining Walls
——

Glulam 305x305
@

Compression Ring
.|

Tension Ring

Glulam 171x305

Glulam 222x381

Glulam 222x533

75



Il First Floor MEP

. 8 Loop manifold
. 19 Loop manifold

adray
RIS AN
& i







lll Second Floor 3D Coordination

A-SE-MEP

78



ll Second Floor Architecture

D

Faculty office
Collaborative space
Conference Room
Faculty Lounge
Industry Office
Student Office
Kitchenette
Storage

Restroom

79



lll Second Floor Structural

(R3) (R4)
- ;\j 4 o 5 ot P,

CLT 191V Wall Panels

Concrete Retaining Walls
——

Glulam 305x305
@

Compression Ring
.|

Tension Ring

Glulam 171x305

Glulam 222x381

Glulam 222x533

80



Il Second Floor MEP

. 8 Loop manifold

. 19 Loop manifold

81

MEP







Il Roof 3D Coordination

A-SE-MEP

83



oof Architecture

Green roof
PV
. Mechanical Room




ll Roof Structural

(R3)

CLT 191V Wall Panels

Concrete Retaining Walls
——

Glulam 305x305
@

Compression Ring
.|

Tension Ring

Glulam 171x305

Glulam 222x381

Glulam 222x533

85



Il Roof MEP - Mechanical Room

Electric Boiler.....-.......... :

K bo7
] P e = Ay
AP | ~
Y L — SN
[ A by > |8
e = ( . [ ' 9 VV
‘Lﬂjzb - s ‘ [ §
I =
\

MEP

Accumulator
tank

86






Il Structural Analysis Ultimate ETHBI

Floor Load Combo:

1.35DL + 1.05LL + 0.75 W =i i i 7N
)I I ’ ;' ] .._~ [',' u N %93\\
Roof Load Combo: f e iia)
1.35DL+ 1.05LR +0.75S L aE e g
Allowable Deflection: P : il
15.5 mm < L/500 = 17 mm e : :
= y i & HH -IVH. /l i, : I7V
[ %@ﬁw ol
. 5 o
L HHEH =
s o FEEEESTISz I

Source: Eurocode 5 (IS EN 1995-1-1)

SE 88




Il Structural Analysis Service ETHBI

Floor Load Combo:
1.0DL+1.0LL+ 0.6 W == IE dh A

Allowable Deflection: | ftn F SN g ‘ s
15.5mm < L/500 = 17 mm e EiiEe A

o

-
1
- I 1) >< =
- b ; 1 =
A a H . -
MpJNEW T
i . r 7
'I sl SR a
1 *I i, 5 S
‘ E - Y iEn
¥ [ i =]
n B Raiaes A e e .
: 5 t L1 el :
‘3?15_!1% imhai s piSSoth alBHLS iicuies na
S B T ]
b B " /
._Q l' = -
\-__L*. J’ =

Source: Eurocode 5 (IS EN 1995-1-1)

SE 89




ll Structural Analysis Moment ETHBI

Max Shear = 19.55 kﬂl_l__l_l_ I

(i Ve T AN DT e WY

e

Max Moment = 30.25 kN-m
"‘-..J“..‘. 2

SE 90




Il Structural Analysis Refining Design

Joint Label: 219
Story: Level 3
Uxs 0222
Uy =.0419

= Uz=-15.456
Rx = 0000525
Ry = 0000601
Rz = 0.000005

e ETABS




ll Connections Typical Details

Ricon® S Timber Connection by Knapp
(shear up to 100 kN)

=§ B
3 .
5 |
3 ‘,
g % |—>F,
& |
s |
S
SR
S5
$t°°§;£s S
QS
Glulam to CLT Glulam to Glulam
Wall
SE-CM Source: https://www.knapp-verbinder.com/en/

92



lll Connections Enabling Details

Auditorium Ring

Angled Foundation

offsct
O ok
Waky

1w

T T 1TT

wood

[
=

74

4

N

~

S ¥,

doesnd '

3 3 <l
0 viogedd = e

NUTE T CW'S
NG EhiR
v o A e\
amaory 5 AT .
\OW O CENE
“L}’ t\;x,\\( f0f nwav
G WKW

Al

a { i"

/-mau\he cunnccnuN

porposes?

CONNECTION)

nare for aeckun O Pk Pece &
YOSt witp plact 7

o sv cOOd Ao AS WNRNSQ. conteiiny
= ¢o sicel \s idclan?

\’

WNGT ARS
ANV Wavt?

Y o\
axpoXd oSS
iiSe) neey

Angled Columns

“canacte
annoy
‘ holts

Concrete tE) Timber




Il Connections Design Process

Brainstorming

Modeling

e

Sketching

Sequencing

Y

Mentors
A-SE-CM

SE team

Revit
(Glenn)

94



Bl Connections 6-Member Detail

7 \,: “w,.

81~ \y ,o
LA YL

1

A R

| J# ( g SE
AL TR T

%m,ﬁ. :

100 wgd

4mmﬁ\_@vfﬁ§. ,
L4

X17

95

A-SE-CM




Bl Energy Analysis

M Lighting ™ Equipment

KWH/M2/ YEAR
I
n

M Heating Cooling

AHU COOLING

HVAC SYSTEMS

20
15
10
5
0
FLOOR COOLING PANEL
HEATING/COOLING
MEP

WATER COOLED VRF

96



lll Energy Simulation - Parameters

Light schedule

Occupancy schedule

Chiller/ boiler schedule

Chilled water temperature -14,0°C -19,0°C

Boiler temperature - 35,0°C - 55,0°C

Chiller operation - 10 April to 30 Oct

Boiler operation - 31 October to 09 April
MEP

97



1 il 1
T T T
o 200 400

Jll Operative temperature

Undercooled hours - 36,9 Hours

Under Heated hours - 19,7 Hours

L
600 BO0 1000 1200

] L L
L] LI L)

]
1400 1600

L)
1800 2000 2200

—o_
Operative temp.

MEP

[
»

| Il
T

| 1 i
(] 200 400 EEH:I ELI? 1DL|'.* 1200
Hours

I i I 1 1
L) L L] Li
1400 1600 1800 2000 2200
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Il Condensation

O

Lowest surface temperature -17.8 € a

OC 8 E

x 3

3-way motorized Always active 18
mixing valve ventilation system

=E

Relative

(0o
H

Dew point

humidity
temp °C

—
18,

99



Il Equipment Selection

3 number, 116 kW scroll chiller 1 number, 713 kW Electric
hot water generator

4 number, Circulation pump

100

MEP




Bl Indoor Climate - CO, Concentration

A From 2012/1/1 to 2012/12/31
850-1-
8004
750-1-
700~
6504
600.. )
550~
5004
4504 |
400
?JmAFeb‘le Apr‘llayAJn‘JulAAug Sep Oct,lcovfoec‘ >
0 1000 5000 6000 7000 £000

—g— CO2, ppm (vol)

MEP 101




Il Indoor climate - Daylight analysis

First floor

Daylight Factor
8,00

7,00
= 6,00 =
= 500 =
= 4,00 =
= 3,00 =
2,00

1,00

MEP




Bl Indoor climate - Daylight analysis

Second floor

Daylight Factor
8,00

7,00
= 6,00 =
= 500 =
= 400 =
= 3,00 =
2,00
1,00

MEP




Il Site Access Material Suppliers

Naturpark
Flaming /

‘ CLT Supplier |
Steel Supplier

. Equipment Rent

. Partition Supplier
Concrete Supplier

. Curtain Wall/ Skylight Supplier

O

HVAC Supplier

Bad Kissingen

Schweinfurt
5

CM 104




Site Access Material Delivery

Maximum pefmiﬁed :
trailer width 3

() Offsite Warehouse
l'l @ site

k———i
2,6m
Length 14 m

Minimum road width:

possible routes

pretferred routes
\ T




lll Site Access

I

Main
Pedestrian
Flow
Parking

Temporary
Road

106



lll Site Plan Area Reduction

Without Offsite
Warehouse

¢¢¢¢¢
7 =)

,L Building "
Footprint ,

With Offsite
Warehouse

S~

7 - -
LN Building !
Footprint ,

107



lll Site Logistics Phase |

©

B Entrance/Exit

Site Fence

Runoff
Avoidance
Fence

Truck Wash

Building
Footprint 1

Material
Storage

Temp Road

108



Il Site Logistics Phase 2

Prefab
Panels

©

B Entrance/Exit

Site Fence

Runoff
Avoidance
Fence

Truck Wash

Material
Storage

Temp Road

109



ll Equipment Selection Crane

Height from the ground infeet

160 31',_. La
o pezis Grove GMK5135
- Mobile Crane

]34ﬁ 26.6 Crlt. LoadS:

ol pad 1) 2.7 tons at 43.5m
0 A 52 2) 3.4 tons at 41m
o [Tk 7T T i
?ali / / ‘.

w0 2 3 .

“awer rear with special equipmeni
Operating radius in feet from axis of rotation

CM




Il Equipment Selection General

Putzmeister 38Z Truck-Mounted
Concrete Pump

311F L RR Excavator RS8-42 Mark74

CM Telescopic Handler .I.I.I




Bl Prefabrication Interior Panels

= 150 cm width X 136 panels
w190 cm Width X 23 panels
= 190 cm width (+door) x 23 panels

150 cm width (glass)  x 14 panels

Y \),&L'L*({/ @

j [
N\
AN T

A-CM 112




.
.

Il Prefabrication Interior Panels

A-CM “m 13




Bl Prefabrication Exterior Panels

145 cm width x 88 panels
175 cm width x 42 panels
130 cm width x 48 panels
145 cm width x 56 panels (adaptive facade)

S

A-CM 114




A-CM 115




Bl Prefabrication Floor 1 CLT Slab
C-\b - | ’;.; “

Collaboration
Result:

7 Different CLT Panel
Types

116



Il Prefabrication Floor 1 CLT Slab

0 N O N
S w PN N2
xxxxxxx
1111111

eeeeeee
ppppppp

Sepppep

SRNRLLE

17

SE-CM




Bl Prefabrication Floor 2 CLT Slab
O o

18




Il Prefabrication Roof CLT Slab

19




Bl Schedule Original Duration

SEP OCT NOV DEC JAN FEB MAR  APR MAY  JUN

EARLY PRECUREMENT
PRECONSTUCTION
SUBSTRUCTURE
SHELL

INTERIORS CONST.
SERVICES
FURNISHING
BUILDING SITEWORKS

TESTING-COMMISSIONING

CM

: Enclosure
fr—— 2ndh February

/ Project
] completion

17th June




Bl Schedule Negative Impact Reduction

Prefab Rebar Prefabricate Panels Prefabricate
Reinforcement Interior & Exterior CLT Slab

- 0.5 Weeks - 4.5 Weeks - 2 Weeks

Total Schedule Reduction: 7 Weeks
CM 121




lll Schedule Expedited @

Construction

SEP OCT NOV DEC JAN FEB MAR  APR MAY  JUN

EARLY PRECUREMENT _

PRECONSTUCTION E Enclosure
17th December

SUBSTRUCTURE ] /
Project
SHELL _ completion
6th April
INTERIORS CONST. ] )
SERVICES ] /

FURNISHING ] /
!

BUILDING SITEWORKS /

TESTING-COMMISSIONING ]

CM 122




Schedule 4D Construction



https://drive.google.com/file/d/1CDV5W-SYMMMSDnq-2c9EHMm6_Od8QEoY/view

ll Construction Cost Estimation

TVD - TARGETS BY CLUSTER
€2,500,000.00
€2,000,000.00 u TARGET VALUE
# ESTIMATED VALUE
€1,500,000.00
m VALUE DELTA
€ 1,000,000.00
£€500,000.00 -
€-
& N o 4 & o & &
€ (500,000.00) * o® i & Sl & & &
e il 2 & & ¥ & ) &
& & of & o8 + &
& A K 8 S
® © » \ & ) 4
&> Qb e & ‘,&
v 27 & Ry &
& o A e
@c’ & (&) &
N R ?
& <
<«
<

€7 Million

CM

¥ Substructure

 Shell

M Interiors

M Services

¥ Equipment and Furnishings
i Specialty Construction

i Building Sitework

i General Conditions
7%

9%

2% I
5%
3%
30% ‘
11%

33%

124



Bl TVD Evolution

New Structure
CLT— CLT+Concrete

€ 7,500,000 TARGET /

€ 7,000,000

Decr f Curtain
€6,000,000 Decrease of Green = G\’/?/Zﬁ Zreilu ta
wall area

€ 8,000,000

€7,100,000

CES00000 —s= RSMeans

€ 5,500,000

€ 5,000,000

€ 4,500,000

€ 4,000,000 .. .
Initial Estimate

€ 3,500,000

€ 3,000,000
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lll Schedule Expedited @

Construction

SEP OCT NOV DEC JAN FEB MAR  APR MAY  JUN

EARLY PRECUREMENT _

PRECONSTUCTION E Enclosure
17th December

SUBSTRUCTURE ] /
Project
SHELL _ completion
6th April
INTERIORS CONST. ] )
SERVICES ] /

FURNISHING ] /
!

BUILDING SITEWORKS /

TESTING-COMMISSIONING ]
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MEP- Vikash y ARCHITECT - Sylwia

A, O,
oCOo
© X
MEP consumpt®” Floorplans /
: LCFM - Michael .
construction Cog, _Risk Probabilitjgg

CM - Eithan & Austin SE - Belle & Vivian




Bl Risk Management

RISK-IDENTIFICATION

What risks may occur ?

RISK-STRATEGIES
Avoid/Mitigate/
Accept/Transfer

RISK-EVALUATION RISK-COSTS

Probability & Severity

o
Eli Construction 774K €
g @ Delay _ Fire Risk . Life-Cycle Risk
° . Flood Risk Surcharges
) Financial Risk
o Vandalsim
® Risk
Probability

128
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8.000.000€
7.000.000€
6.000.000€
5.000.000€
4.000.000€
3.000.000€
2.000.000€
1.000.000€

- €

Il Life-Cycle-Cost Development

Life-Cycle-Costs

mm Construction
mm Financing Costs

A-SE-MEP-CM-LCFM

O &M
mm Risk Surcharges

mm Replacement
—LCC

17.000.000 €
15.000.000€
13.000.000 €
11.000.000€
9.000.000€
7.000.000€
5.000.000€
3.000.000€
1.000.000€
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Il Life-Cycle-Cost Distribution

18.000.000 €

16.000.000 €

14.000.000 €

12.000.000 €

10.000.000 €

8.000.000 €

6.000.000 €

4.000.000 €

2.000.000 €

g >

Cloud Based
Risk 780.000 4.500.000 € Server Greened Roof
Replacement —— ;
. an Sca In “=—I~I—I~le-l—l-l—Il S EEEEEEEEy
ke 4.000.000 € s §§/ | Living Green
"““ Walls
3 500,000% Furniture Buffer
"““.

2,5 Mio. € s n Disposal fsemitisnanr
"-‘I 3.000.000 € Elements

Sanitary

2.500.000 € | Purification

Construction

Elements
2.000.000 € | Window :
Purification . Security
'n.. : Installations
"~.,.. 1500.000 € Robot .
2 e, Purification . Caretake
s ]
Construction 'I.OOG.'GOQ.€ .
7.0 Mio. € "~..£\danagement ; Insurance
500,000 € — “*a,,
.. f
h..... !':i Supply
R

.
Life-Cycle-Costs

A-SE-MEP-CM-LCFM
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Bl STV Evolution

« » oo Targets

e Project

u— L] — - — - — & | - — - — L] — =
.-_h‘_h-_
== + Target
—\Water
Energy
= Carbon
L & < & L
e AW 3 o Ns) Carbon
X
@S‘ & Q.QQ & @’3*‘ (kgCO2e)
o R & S
"\& \ :9‘ ‘?’ /_/ \\
G & & & /\
G < &
‘\
R
Water (kgH20)

> Energy (MJ)
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lll TVD - STV - LCC Development

y A e= « Target

e | CC

MEP-CM-LCFM 132




lll Rent Reduction Strategies

==Rent Development

Economic Ecologic

880.000 € 870.700 €
\ 856.700 €
860.000 €

840.000 €

820.000 €
800.000 €
780.000 €
760.000 €

740.000 €

720.000 €

Base Rent Cloud Purification
Server Robots

MEP-LCFM 133




Bl Purification Robots vs. Staff @

250.000 €
200.000€

150.000 €

Replacement

100.000 € - 75.000 €

50.000€

-50.000 €S

-100.000 €

Drainage M&O
Construction c 28.900 €
- 5.000 € osts
+1.000 € Annual Rent
b.a. Reduction

MEP-LCFM 134




lll Rent Reduction Strategies

880.000 € 870.700 € ==Rent Development

| 856.700 €
860.000 €

\ 841.800 €
840.000 € \:27.400 €
820.000 €
800.000 €
780.000 €
760.000€
740.000 €
720.000 €
Base Rent Cloud Purification Rental
Server Robots  Auditorium

A-LCFM 135




Bl Income Auditorium

14.400 €
Annual Rent
Reduction

M&O
Costs
+15.000 €

p. a.

A-LCFM 136







lll Rent Reduction Strategies

880.000 € 870.700 € ==Rent Development

‘ 856.700 €
860.000 €
\ 841.800 €
840.000 €

820.000 €

827400 €

€795.800
800.000 €

780.000 €

760.000 €

740.000 €

720.000 €

Base Rent Cloud Purification Rental Café
Server Robots  Auditorium

A-LCFM 138




Il Additional Income Café

137.300 € Inflowp.a.
- 97.400 € Oufﬂawgn.ﬁ_
\

39.900€

- 5900¢€ 75 % Corporate Tax
- 2.400¢€ Comumercial Tax
\

= B
B\

31.600 € rrofitp.,

)\' “\"1’4

Ib 7"

,";"‘. , - b N
.u.‘.u. / ! ‘ /. i T
: !':'_4 '.,7‘" / i ‘\l\‘ g I
N/ RIS

A-LCFM 139




Il Adaptive Facade

-

it o
-

el
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Il Adaptive Facade



ll Adaptive Facade Prefabrication

Option 1 Option 2 Option 3
18x18 cm 22x22 cm 28x28 cm
User —
! mm = \ ™71
Experience SEEENSszsos~ ‘ .ll.:llnug;;
mmzzzsrss] mEEEEEsSCCCC mmn
ST eseag - | I
----- a
Initial Cost 199,750
(€)
Energy 9,652 22,493
Production
(kWh)
CO2 Savings 5,177 12,066
(kg)
142



lll Rent Reduction Strategies

880.000 € 870.700 € ==Rent Development

' 856.700 €
860.000 €
840.000 € \827.400 €
€795.800

800.000 € €785.000

780.000 € \

760.000 €

820.000 €

740.000 €

720.000 €

Base Rent Cloud Purification Rental Café Photovoltaic
Server Robots  Auditorium

A-SE-CM-MEP-LCFM 143




Il Roof/Facade Photovoltaic

+ 100hr

+ S0hr

Nov 16 Jan 17 Mar 17 May 17 Jul 17 5ep 17 Nov 17

@ Sun Hour (hr) @ Sun Days

Power consumed - 108,377
Power produced - 112,358
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Bl Roof/Facade Photovoltaic vs. Grid Energy

200.000 €
150.000 €
100.000 €
50.000€ Replacement
- 97.200 €
- €
™ 9 0 N AV Db & H 06 .A 9 .9 .0
o) B QT QPR H
co000e D0 17 A0 A9 0 A0 49 A% A9 OO
-100.000 €
-150.000 €
. M&O
Construction Costs 10.800 €
- 97.200 € Annual Rent
+1.500 € .
p. a. Reduction

A-CM-MEP-LCFM

gnor)[zo j[omzg]
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Il Collaborative Space

Survey - 150 responses

CONNECTION TO THE OUTSIDE

Strong
conhnection

FORMAL VS. LESS FORMAL

Formal

ASSIGNED SPACE VS. FREE TO CHOOSE

Designated o
space 66,7%

©

OPEN SPACE RATING

2 3 4 5

SEMI- ENCLOSED SPACE
RATING

1 2 3 4 5
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ll Collaborative Space

-

A-SE-MEP 147
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Bl PPP Contract Leverage

Construction- initial cost

PUBLIC 100% W . “
Maintenance and ’
operation cost W ‘r\

PRIVATE 30%
PUBLIC 70 % (4.700 € p. a.)

A-SE-MEP-CM-LCFM 150




Il Site plan

151




Il Landscape







Bl Makerspace Tradition

; \ i\
‘ 0 My b ‘1‘ |'.'
{ 1 ™
, AR R “ \\h
-xlr'u - " L
L )

o »i*bu

A-SE-MEP-CM-LCFM 154




Il Ripple Makerspace
ipple Makerspace

L g

A-SE-MEP-CM-LCFM 155




Il Sustainability Industry Membership

Riverbank- .,
Universitat
Weimar .

Access to Y.
consumers

Research
Data sets

Fundino

. Guest
Case Studies

SIEMENS | Creativity
Hires/Interns || Drectly
. engaged
e Research |l inresearch
Pilot Programs . I o ACCGSS%tO
: . nnovation || space for
and prototyping e

Scholarships

Summer Visiting
programs || scholars

Startup
. possibilities

. © BOSCH







lll Rent Reduction Strategies

880.000 € 870.700 € ==Rent Development

' 856.700 €
860.000 €
\ 841.800 €
840.000 €

820.000 €

€827.400

€795.800
800.000 € €785.000

\ €774.000
780.000 € \»
760.000 €

740.000 €

720.000 €

Base Rent Cloud Purification Rental Café Photovoltaic Makerspace
Server Robots  Auditorium

A-SE-CM-MEP-LCFM 158




Il Owners Final Rent

- 12,5

\
870.700 € 70 774.000

p.a. €
p.a.

A-SE-CM-MEP-LCFM 159




Il Investors Cash-Flow

2.000.000€

uaA3 yeaig

1.000.000€

-1.000.000 €

-2.000.000 €

-3.000.000€

-4,000.000€

-5.000.000€

m |nflow

-6.000.000€
mm Qutflow

-7.000.000€
==Cash-Flow

-8.000.000€

A-SE-CM-MEP-LCFM 160




Il Debt Service Cover Ratio/ DSCR

2,50

125

‘ ‘ required

2,00
1,50
1,00
0,50
0,00

161
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Il LEED/BREEAM

BREEAM'
* %k *

EXCELLENT

TEAM RIVER
TEAM RIVER 20%

77 points

% of Credits Category

Categories
Achieved Rating
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2 University

Riverbank

Environmental

3 7 City

Weimar
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Il Sustainability Integration Summary

Level 1
Park & Nature

©

e Adaptive Facade

e Construction Site
& Schedule
Reduction

Level 2 Level 3

Riverbank University Weimar City

0 ©

Collaboration e Makerspace
Space e Micropile
Student Foundations

Designed Cafe

Level 4
World

©

PPP Contract
Leverage
Saving Global
Resources with
Cleaning Robots
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llll Thank You...Dziekuje...Grazie...Vielen Dank...

Teaching Staff
Renate Fruchter
Flavia Grey

Glenn Katz

Owners

Ewa Kunkel
Andrej Kurent
Luke Lombardi
Hussain Parsianfar

Special thanks to the PBL community & all the 25th

Mentors

David Bendet
Willem Kymmel
Anja Jutraz

Humberto Cavallin
Adhamina Rodriguez

Henry Tooryani

Charles Quagliana

Norayr Badasyan

John Nelson
Tyler Zastrow

Anniversary AEC teams

Mentors

DPR Team

Greg Luth

Eric Borchers
Eduardo Miranda
Jason Hsai

Nick Areson
Justin Schwaiger
Erik Kneer
Afaan Naqvi
Briana White
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Il Team Catchphrases
Chill + Doors | | Do NOT touch

Guys I need = Success the gridlines! According to
the risk Greg Luth...
probabilities
1

| I am just a
Everything simple man who
can be solved runs ducts.
with Excel... ~

Lol greenwalls
Greenwalls
GREENWALLS




lll Team PBL Takeaways “Teams that build

the best buildings

“Even with the are the best built

literal blood, teams”
sweat, and -Austin
tears...I wouldn't

change a thing!” - “Never do

duplicate work”
-Vivian

Belle

“Cross disciplinary
collaboration is
the key to success
in any team”
-Eithan

“Yeah, that's
possible with
some brainmerge”
-Vikash

“The higher the

\\ H
There is no such pressure the

thing as small Anything is p0_55|ble w_lth" better the
changes” some BS...BrainStorming . .

: _Renat efficiency
-Sylwia enate -Michael 167






