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LIMNOLOGY LAB CANTILEVERS OVER THE LAKE
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NARROW ACCESS ROAD TO THE PROJECT SITE e g e
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SITPHOTOWINTER

PANORAMIC VIEW OF THE SITE



SITPHOTOSUMMER

PIERS PRESENT AN IMPORTANT ELEMENT OF THE LOCAL CONTEXT




SITPHOTOSUMMER

wate ksl

e S S e
-J -

LAKE MENDOTA WITH ITS PIERS IS ONE OF THE MOST POPULAR SPACES ON C/




CLIMATEONDITIONS

Tfp Il kpfk$p t b*.

Need to Consider both Heating ar
Cooling Loads
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Average Temperature Range
Madison, Wisconsin
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Design Temperatures

A Summedutside Air Temp. 90F

A Winter Outside Air Tebi-
A Space Temp.

A 70FWinter

A 75FSummer
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Average Monthly Precipitation

Madison, Wisconsin
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DECISION MATRRAIN MERGE AND TEAM SURVEY
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Cost, structural frame should cost
less than 5 850,000 (materials and

Easy to operate and maintain, safety
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DECISION MATRIXSCAPE RESULTS

Concrete w normal HVA
4.011952
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DECISION MATRIME LEAF RESULTS
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Steel w normal HVAC

Concrete w radiant heat
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BIGDEASITE

TERRAIN

- NARROWITE
- STEEPERRAIN CONFIGURATION

TEAM A



BIGDEABUILDING

BuiL PING

- FUNCTIONBAYOUT
- TAKE ADVANTAGHTEFCONDITIORSOPTIMIZE ENERGY USE

. _ATLANTIC



BIGDEA= BIOSCAPE

- BUILDINEMBEDDED IN THE TEERIAIRGY EFFICIENT
- EXTENDANDSCAPE ON THE ROOF AS A VIEWING POINT
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SITEPLAN UPDATE U
LAKBMENDOTA
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BIOMIMICRY

Ground Temperature is Cons

Largec' T

SmallcT



A Reuse

A Formwork

A Machinery effective
utilization

A Materials from Demolis
Building

A Recycle
A Wood
A Concrete
A Facade
A Construction Waste

. _ATLANTIC

BIGDEALEAN 3®RONSTRUCTION PRINCIPLES

A Reduce
A Just in time delivery
A Eliminating Salvage Ma
A PreFabrication
A HollowCore Slabs
A Facade
A Reinforcement
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THIRD FLOGRRCULTY,

LAKE SIDE

HILL SIDE
S

TEAM

1 ADMINISTRATION
[ DEAN'S OFFICE

. I FACULTY OFFICE

[ ] SEMINAR ROOM

, 1 STORAGE



FIX- FLEX
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2 SEMINAR ROOMS 1 BIGGEMINAR ROOM
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FIX- FLEX

SMALILECTURES
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GALLERNITH A VIEW
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B-BSECTION
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ENTRANCGEAZA
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BUILDING GEOMETRY IS A RESPONSE TO THE EXISTING LIMNOLOGY LA
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OUTSIDEUDITORIUM
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BUILDING EXTENDS TO THE LAKE WITH AN OUTSIDE AUDITORIUM ANI
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AUDITORIUM

AUDITRIUM GETS NATURAL LIGHT FROM THE NORTH SIDE, OVERLO
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LOUNGAREA

STAIRCASE IS THE MAIN ARCHITECTURAL ELEMENT OF THE LOUNGE,

1171 ATIANTIC wa  SE  MEP CM  POP



SEMINAROOMS

FLEXIBLE SEMINAR ROOMS SHOW AN EXAMPLE OF A COLLABORATIVE

_ATLANTIC waQ SE MEP CM POP



ROORREA
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GREEN ROOF PRESENTS AN ADDED VALUE FOR THE ENTIRE CA



MODEL OVERVIEW

APrecast floors simply supported

ASteel beams and columns

A Beam size®VT beam

& Column sizes
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LOADPATUNIFORMLY DISTRIBUTED LIVE LOAD
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STRUCTURAL M3 VIEW

South/Hillside

SE



WATER TABCENCERN
103psf

143psf

Static pore pressure
648psf

TEAM

uplift < gravity loads
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FOUNDATIONS

' .1 $ gt
Excavated terrair etaining wall
220,000 cubic
feet

Basement
below water

~~~~~

15$ g~ i
retaining
wall



FOUNDATIOMRAT FOUNDARANSSURES

REPRESENTATIVE AREA

1

S ) SE—— ) S . S——

ffffiftirrriiitririiee CONSTANT WATER PRESSURE

[T L[] ACTUAL SOIL PRESSURE
& 4 5 & F & FE 5 5 F F ¢« F & & & 4 ¢ 4

‘ | ASSUMED SOIL PRESSURE
34 LOoOAD AT COoOLUMM LINES
1/4 LOAD BETWEEN COLUMNMNS

TEAM SE



FOUNDATIOBNAT FOUNDATION IN 3D

ASpread footings below columns
ANeed mat foundation everywhere due to water table
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FOUNDATIOBNAT FOUNDATION IN 3D
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COLUMN LAYOUT

m W14x90

W14x53 (not on all flqo

B W14x53

SE

TEAM



FOUNDATIOMSDIFFERENT PREFAB REBAR LOCATIONS
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FOUNDATIONS

' .1 $ gt
Excavated terrair etaining wall
220,000 cubic
feet

Basement
below water

~~~~~

15$ g~ i
retaining
wall



RETAININGALL SOLUTIONP DOWN CONSTRUCTION TIE BACEF

Pl i afbo SMfFiuNg,
long

Compacted
backfill

Over excavate

| _ATLANTIC



RETAININGALL SOLUTIGNWMILAR TO WALL SEEN OUTSIDE Y2E

TEAM SE



RETAININGALL SOLUTIBGNILDING WALL ATTACHED FORMING
RETAINING/SHEAR WALL

7 TSN
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fTie back anchors through flange
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%
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Shear wall
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FOUNDATION®NNECTION FROM RETAINING WALL TO BEAM
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FOUNDATION®NNECTION FROM RETAINING WALL TO BEAM

TEAM SE



LATERAL SYSTEM

Braced lateral

system

Retaining wall/

shear wall
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STRUCTUAL MOBNID EAST WEST
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STRUCTUAL MOBYENID EAST WEST
Nonline#@nalyses 10imestepdeformatioresult

East

Deformationdmm]




1STEIGENFREQUENBA HZ
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EIGENFREQUEGIEECK

W 36x256

310.3

950.7
g6

31,47 I R Sl SR L o

A Prevent the building from vibrating
A Need to avoid frequencies in the range 1 to 4.5 Hz
A Alot of uncertainties (live load mass, damping)

TEAM SE



1STEIGENFREQUEBICY Hz

SHS 7x3/8

177.6

177 .8

TEAM SE

24.00 ft



INTEGRATION = OPTIMIZAERMOBUILD SLABS

9in

A Structural precasestresseadiabs
A Voids used to transgicirito room

A Caralso implements concealed
electrical wiring into voids,

A Fire rating of up to 3 houg

o DT

Air supply to room

TEAM SE MEP



WTSLAB CONSTRUCTION

W30x90 WT beam
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WTSLAB CONSTRUCTION

Prefabricated
holes
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WTSLAB CONSTRUCTION

Rebar for composite
action
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WTSLAB CONSTRUCTION
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WTDETAIL

Wldxoe COLUMN BEYUOND

4 #4 @10° 0.C, AT COLUMN

#2 x 487 ez4” [C

J‘{/——Sﬁ CONC. TOPPING

12" miLlOWw CORE SLAEB

W1Tlax43

3" BEARING

HVAC DUCT

TEAM SE



WTPLASTIC MOMENT DISTRIBUTION (EXTREME CASE)

INVERTED WIT — 197 LUNG

wxlL 20/ 3

277 K-FT



SANDWICH HEIGHT CONSIDERARABSBETWEEN THE FLANGE

3in(76,2mm)
1in(25,4mm)

19.266 in (489,38m)

Totaheight
23.266 in
(590,95 mm)

~ _ATLANTIC



SANDWICH HEIGHT CONSIDERAABBON TOP OF BEAM

3in (76,2nm)

8in (203,2 mm)

11.1 in(281,9nm)

Totaheight
22.1 inch
(561,3 mm)
MEP CM
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SLAB ON BEAM DETAIL

Grout Weld plate
| (weld at alternate
Topping ™ ends of slabs)
if req d ‘ ‘
e 5 e
"‘x Steel beam

TEAM SE



SANDWICSECTION
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SANDWIGSECTIREFERENCE
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STRUCTUET FLOOR
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