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River Team 2009

The Engineering School of 
Riverbank University

A: JOSEFINE KOPPEN – Bauhaus-Universität Weimar
E: XIAOYU LIU – Stanford, CA

JEFF BRUNTON – Wisconsin Madison
YURIY MIKHALEVSKIY – Stanford, CA

C:JIANG BIAN – Stanford, CA
MATT WATLEY                  – Chico State, CA

LCF: NADIN DITTMAN             -- Bauhaus-Universität Weimar
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Site ConditionsSite Conditions

•Temperature Fluctuation
•Flooding potential 

•Durable Material Preferred
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Site ConditionsSite Conditions

•High Water Table 
•High Frost Line
•Old Plants Adjacent
•Bearing Capacity: 

385kPa
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I
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Ilm River

School of Engineering

Access by bridge

Access through town 
( partly one way)

Expressway exit:

Weimar - Gelmeroda

Expressway exit:

Mellingen -Apolda

• E: Ilm and Ilm Park

• SW: Anna-Amalia-Library

• N: Castle

• S: Ilm Park

Small Site ● Winding Access ● Flood Hazard  C
H
A
L
L
E
N
G
E
S
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Natural Park ● Historical City 
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DEAD LOADS: kPa

MEP 0.24
CLADDING 0.24 
MISC 0.58
PARTITIONS 0.96
SYSTEM 2.88
SELF-WEIGHT           2.40

LIVE LOADS:

ROOF 0.96 
CLASSROOM 1.92 
OFFICE 2.40 
AUDITORIUM 2.40
COMPUTER ROOM    4.80
CORRIDOR 4.80
STORAGE 6.00
SNOW                                0.96

WIND LOADS:

Southwest Dominate Wind Direction 

Annual Wind Speed:    
•9kts|18km/h
•Wind Zone 20
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Floor Slab Span - 6.7m
0.2m Thick Hollow Core

Open

2
n
D

F
L
O
O
R

F
R
A
M
I
N
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Open

Core
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Core

5m span

3.3m span

.8-1m

Approx. 2.2m 
Clearance in 
Basement

CIP Concrete Floor System 
Supporting the First Floor
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Water Table
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Girder: 305x165x40 UB
406x178x60 UB

Beam:  254x102x28 UB

Column: 254x254x73 UC

Slab: 210mm
-Concrete: 160mm
-Deck:50mm

Floor Depth: 650mm

Column

Large Girder
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Pile: 600mmx600mm 
Concrete

Pumping System: 
Dewatering

Geosynthetic System:
Waterproof

Pile Foundation
Pumping system 
Installation lining

Geomembrane
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wind wind

Large Truck delivery

Access

Parking

Library

Office trailer

Fencing

Crane
Concrete pump

Old Castle

Staging area

Recycle

Symmetrical Design for Continuous Construction
Formwork Reuse Plan ● Recycled Materials ● Local Suppliers 
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Ilm River

School of Engineering

Access I for 
Concrete
Access II for Concrete 
(partly one way)

S
I
T
E

Concrete Plant

Concrete Delivery Route
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TTruck-mounted Crane

Concrete Pump Truck

Hydraulic Excavator
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• Our system will include four wells
– The wells will connect to each other
– From there they will go into the tank
– The water will be transferred through 

our pump system

• Ground Source Heat Pump
– Savings by energy conservation
– Reduces visible equipment
– Reduces environmental impact of the 

building
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Building Gross Square Footage

GSF 29,063

Description Cost Cost/Sf Percentage

FOUNDATION 230,000 $7.91 4.57%

SUBSTRUCTURE 60,000 $2.06 1.19%

SUPERSTRUCTURE 1,600,000 $55.05 31.81%

EXTERIOR CLOSURE 210,000 $7.23 4.17%

ROOFING & WATERPROOFING 800,000 $27.53 15.90%

INTERIOR CONSTRUCTION 260,000 $8.95 5.17%

CONVEYING SYSTEM 190,000 $6.54 3.78%

MECHANICAL 500,000 $17.20 9.94%

ELECTRICAL 450,000 $15.48 8.95%

EQUIPMENT 30,000 $1.03 0.60%

SITEWORK 700,000 $24.09 13.92%

SUB TOTAL 5,030,000 $173.07 100.00%

General Conditions(10%) 503,000 $17.31

Fee(8%) 402,400 $13.85

Contingency(8%) 402,400 $13.85

TOTAL COST 6,337,800 $218.07

Inflation(3%) $0.00

TOTAL COST IN 2015 7.6 million $260.39

C
O
S
T

1st Concept Concrete

Prefabricated Concrete



R
iv

er
 2

00
9

A

E

C

F

C
O
S
T

1st Concept Steel

Building Gross Square Footage

GSF 29,063

Description Cost Cost/Sf Percentage

FOUNDATION 260,000 $8.95 5.35%

SUBSTRUCTURE 60,000 $2.06 1.23%

SUPERSTRUCTURE 1,400,000 $48.17 28.81%

EXTERIOR CLOSURE 210,000 $7.23 4.32%

ROOFING & WATERPROOFING 800,000 $27.53 16.46%

INTERIOR CONSTRUCTION 260,000 $8.95 5.35%

CONVEYING SYSTEM 190,000 $6.54 3.91%

MECHANICAL 500,000 $17.20 10.29%

ELECTRICAL 450,000 $15.48 9.26%

EQUIPMENT 30,000 $1.03 0.62%

SITEWORK 700,000 $24.09 14.40%

SUB TOTAL 4,860,000 $167.22 100.00%

General Conditions(10%) 486,000 $16.72

Fee(8%) 388,800 $13.38

Contingency(8%) 388,800 $13.38

TOTAL COST 6,123,600 $210.70

Inflation(3%) $0.00

TOTAL COST IN 2015 7.3 million $251.59
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1st Concrete

GSF 29,063

Description Cost Cost/Sf Percentage

FOUNDATION 230,000 $7.91 4.57%

SUBSTRUCTURE 60,000 $2.06 1.19%

SUPERSTRUCTURE 1,600,000 $55.05 31.81%

EXTERIOR CLOSURE 210,000 $7.23 4.17%
ROOFING & 
WATERPROOFING 800,000 $27.53 15.90%

INTERIOR CONSTRUCTION 260,000 $8.95 5.17%

CONVEYING SYSTEM 190,000 $6.54 3.78%

MECHANICAL 500,000 $17.20 9.94%

ELECTRICAL 450,000 $15.48 8.95%

EQUIPMENT 30,000 $1.03 0.60%

SITEWORK 700,000 $24.09 13.92%

SUB TOTAL 5,030,000 $173.07 100.00%

General Conditions(10%) 503,000 $17.31

Fee(8%) 402,400 $13.85

Contingency(8%) 402,400 $13.85

TOTAL COST 6,337,800 $218.07

Inflation(3%) $0.00
TOTAL COST IN 
2015

7.6 
million $260.39

1st Steel

GSF 29,063

Description Cost Cost/Sf Percenta
ge

FOUNDATION 260,000 $8.95 5.35%

SUBSTRUCTURE 60,000 $2.06 1.23%

SUPERSTRUCTURE 1,400,000 $48.17 28.81%

EXTERIOR CLOSURE 210,000 $7.23 4.32%

ROOFING & WATERPROOFING 800,000 $27.53 16.46%

INTERIOR CONSTRUCTION 260,000 $8.95 5.35%

CONVEYING SYSTEM 190,000 $6.54 3.91%

MECHANICAL 500,000 $17.20 10.29%

ELECTRICAL 450,000 $15.48 9.26%

EQUIPMENT 30,000 $1.03 0.62%

SITEWORK 700,000 $24.09 14.40%

SUB TOTAL 4,860,000 $167.22 100.00%

General Conditions(10%) 486,000 $16.72

Fee(8%) 388,800 $13.38

Contingency(8%) 388,800 $13.38

TOTAL COST 6,123,600 $210.70

Inflation(3%) $0.00

TOTAL COST IN 2015
7.3 

million $251.59
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TREENOMINAL
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Auditorium Wing Framing

Section

2 Directional Truss

Open to Auditorium

C
ro

ss
 S

ec
tio

n 
(n

ex
t s

lid
e)

Floor System (typ.)

2
N
D

F
L
O
O
R

F
R
A
M
I
N
G

0.3m Thick – Two Way 
CIP Concrete Floor

Columns in open 
areas
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Clear Floor Height = 
2.2m

Floor System Depth = 
0.8m

Auditorium Wing Framing Section
C
R
O
S
S

S
E
C
T
I
O
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Office/Core Framing

Section

Core – Lateral 
Resistance

Frame Spacing –
First Floor (typ.)

F
R
A
M
I
N
G

0.3m CIP Concrete 
Floor System
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Water Table

3m

3m
3m
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Girder: 406x178x60 UB

Beam:  254x102x28 UB

Column: 305x305x97 UC

Slab: 210mm
-Concrete: 160mm
-Deck:50mm

Floor Depth: 650mm

Column
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Pile: 600mmx600mm 
Concrete

Pumping System: 
Dewatering

Geosynthetic System:
Waterproof

Pile Foundation
Pumping system 
Installation lining

Geomembrane
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wind wind

Large Truck delivery

Access

Parking

Library

Office trailer

Fencing

Crane
Concrete pump

Old Castle

Staging area

Recycle

Proactive instead of Reactive
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2nd Concept Concrete

HIGHEST!

Building Gross Square Footage

GSF 29,668

Description Cost Cost/Sf Percentage

FOUNDATION 170,000 $5.73 3.14%

SUBSTRUCTURE 40,000 $1.35 0.74%

SUPERSTRUCTURE 1,700,000 $57.30 31.42%

EXTERIOR CLOSURE 600,000 $20.22 11.09%

ROOFING & 
WATERPROOFING 650,000 $21.91 12.01%

INTERIOR CONSTRUCTION 260,000 $8.76 4.81%

CONVEYING SYSTEM 190,000 $6.40 3.51%

MECHANICAL 620,000 $20.90 11.46%

ELECTRICAL 450,000 $15.17 8.32%

EQUIPMENT 30,000 $1.01 0.55%

SITEWORK 700,000 $23.59 12.94%

SUB TOTAL 5,410,000 $182.35 100.00%

General Conditions(10%) 541,000 $18.24

Fee(8%) 432,800 $14.59

Contingency(8%) 432,800 $14.59

TOTAL COST 6,816,600 $229.76

Inflation(3%)

TOTAL COST IN 2015 8.1 million $274.35
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2nd Concept Steel

Building Gross Square Footage

GSF 29,668

Description Cost Cost/Sf Percentage

FOUNDATION 140,000 $4.72 2.70%

SUBSTRUCTURE 40,000 $1.35 0.77%

SUPERSTRUCTURE 1,500,000 $50.56 28.96%

EXTERIOR CLOSURE 600,000 $20.22 11.58%

ROOFING & 
WATERPROOFING 650,000 $21.91 12.55%

INTERIOR CONSTRUCTION 260,000 $8.76 5.02%

CONVEYING SYSTEM 190,000 $6.40 3.67%

MECHANICAL 620,000 $20.90 11.97%

ELECTRICAL 450,000 $15.17 8.69%

EQUIPMENT 30,000 $1.01 0.58%

SITEWORK 700,000 $23.59 13.51%

SUB TOTAL 5,180,000 $174.60 100.00%

General Conditions(10%) 518,000 $17.46

Fee(8%) 414,400 $13.97

Contingency(8%) 414,400 $13.97

TOTAL COST 6,526,800 $219.99

Inflation(3%)TOTAL COST IN 
2015 7.8 million $262.69
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2nd Concrete

GSF 29,668

Description Cost Cost/Sf Percentage

FOUNDATION 170,000 $5.73 3.14%

SUBSTRUCTURE 40,000 $1.35 0.74%

SUPERSTRUCTURE 1,700,000 $57.30 31.42%

EXTERIOR CLOSURE 600,000 $20.22 11.09%

ROOFING & 
WATERPROOFING 650,000 $21.91 12.01%

INTERIOR CONSTRUCTION 260,000 $8.76 4.81%

CONVEYING SYSTEM 190,000 $6.40 3.51%

MECHANICAL 620,000 $20.90 11.46%

ELECTRICAL 450,000 $15.17 8.32%

EQUIPMENT 30,000 $1.01 0.55%

SITEWORK 700,000 $23.59 12.94%

SUB TOTAL 5,410,000 $182.35 100.00%

General Conditions(10%) 541,000 $18.24

Fee(8%) 432,800 $14.59

Contingency(8%) 432,800 $14.59

TOTAL COST 6,816,600 $229.76

Inflation(3%)

TOTAL COST IN 2015 8.1 million $274.35

2nd Steel

GSF 29,668

Description Cost Cost/Sf Percentage

FOUNDATION 140,000 $4.72 2.70%

SUBSTRUCTURE 40,000 $1.35 0.77%

SUPERSTRUCTURE 1,500,000 $50.56 28.96%

EXTERIOR CLOSURE 600,000 $20.22 11.58%

ROOFING & 
WATERPROOFING 650,000 $21.91 12.55%

INTERIOR CONSTRUCTION 260,000 $8.76 5.02%

CONVEYING SYSTEM 190,000 $6.40 3.67%

MECHANICAL 620,000 $20.90 11.97%

ELECTRICAL 450,000 $15.17 8.69%

EQUIPMENT 30,000 $1.01 0.58%

SITEWORK 700,000 $23.59 13.51%

SUB TOTAL 5,180,000 $174.60 100.00%

General Conditions(10%) 518,000 $17.46

Fee(8%) 414,400 $13.97

Contingency(8%) 414,400 $13.97

TOTAL COST 6,526,800 $219.99

Inflation(3%)TOTAL COST IN 
2015 7.8 million $262.69
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Cost Estimates Comparison in million dollars
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Sustainability
NO WASTE
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Green Dorm Feasibility ReportGreen Dorm Feasibility Report
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Still possible: 
LEED Platinum 
max 53 points

We want:
LEED Gold      
39-51 points

LEED Silver:
33-38 points

Now:
24 points

• Optimize Energy   
Performance

•Material Reuse

• Construction Waste 
Management

• IAQ Management 
Plan

• LEED 
Innovation

• „green“ materials

A

E

C

F
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N

150km/93 miles

High Requirements:

• green company policy

• supply of using recycled
material

L
E
E
D

-

M
A
T
E
R
I
A
L
S

Local Material Suppliers A

E

C

F
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Riverbank-
University
Weimar

Consortium
River Team

Public

Private

Sub
ContractorsContractor

Insurance 
Company

InvestorsBank

Students/ 
Faculty

Operator
e.g. cafeteria

rental
fee

• Project:  April 2015 – March 2016

• PPP – Contract: 

• 25 years

• design, plan, build, operate, maintain, finance

contracts

P
P
P 

-

P
R
O
J
E
C
T

A

E

C

F
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users fee on a monthly base
break – even – point
return – on – equity
net present value

A

E

C

F

• costs for construction, 
operation, maintenance, 
service
• investment costs
• risk costs



R
iv

er
 2

00
9

A

E

C

F

Identification Evaluation

ResponseControlling

Risk allocation:
„Each risk is born by the partner who can control and bear it best.“

R
I
S
K

M
A
N
A
G
E
M
E
N
T

Owner River Team

Operation Costs

Organisation

ContractorSite

Capacity

Legal & Cultural
System

A

E

C

F
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Riverbank-
University
Weimar

degree of 
capacity
utilization

Consortium
River Team

operation
costs
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3,23/          ≈ 3,03,58
0,87/          > 0,80,8
0,70/          > 0,60,62

1674 m²effectiv floor space1662 m²
8901 m³building volume11 160 m³

1934 m²usable floor space2078 m²
2757 m²gross floor area3120 m²

A

E

C

F

B
U
I
L
D
I
N
G

A
R
E
A
S

optimal area size from economical point of view

3 2

4 1

1

2

3

4

12
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M
A
T
R
I
X

Criteria 1st Concrete 1st Steel 2nd Concrete 2nd Steel

Strength of Concept 1 1 3 2

Owner's Preferences -2 -2 2 2

Constructability 2 1 2 1

Functionality -1 -1 2 2

No waste of Materials 1 2 1 2

Sustainability 1 2 2 3

Least Cost 0 3 -3 1

Short Schedule 0 1 2 3

Local Building Method 3 -3 3 -3

Total 5 4 14 13
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T
E
A
M

P
R
O
C
E
S
S

Construction 
Manager

-Chico

Life Cycle 
Manager

-Weimar

Engineer
-Stanford

-Wisconsin

Architect
-Weimar

Skype
Gmail

Thinktank

Skype
Gmail

Thinktank

F2F

Cell
Skype
Gmail

Thinktank
S&G&T

S&G&T

Communication Trust

Appreciation

Deadline

Talk Share

IDEA
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Q&A


