


TEAM ATLANTIC 



PROJECT SITE ON CAMPUS 

SITE INFORMATION 

PROJECT SITE, MADISON, WI 



SITE ACCESS 
N 

MUIR WOODS 

LAKE MENDOTA 

COLLEGE  
LIBRARY 

BUS STOP 



SITE GUIDELINES  
N 

MUIR WOODS 

LAKE MENDOTA 

COLLEGE  
LIBRARY 



SITE PHOTOS - WINTER 

LIMNOLOGY LAB CANTILEVERS OVER THE LAKE 



SITE PHOTOS - WINTER 

NARROW ACCESS ROAD TO THE PROJECT SITE 



SITE PHOTOS - WINTER 

PANORAMIC VIEW OF THE SITE 



SITE PHOTOS - SUMMER 

PIERS PRESENT AN IMPORTANT ELEMENT OF THE LOCAL CONTEXT  



SITE PHOTOS - SUMMER 

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



CLIMATE CONDITIONS 

Tfp`lkpfk$p tb^qebo s^ofbp ^ ilq 

Need to Consider both Heating and 
Cooling Loads 

Design Temperatures 
ÅSummer Outside Air Temp. 90F 
ÅWinter Outside Air Temp. -11F 
ÅSpace Temp.  
Å70F-Winter 
Å75F-Summer 



DECISION MATRIX ¬BRAIN MERGE AND TEAM SURVEY 



DECISION MATRIX- BIOSCAPE RESULTS 

Steel w TermoBuild Concrete w normal HVAC 
4.070401 4.011952 



DECISION MATRIX ¬  THE LEAF RESULTS 

Steel w normal HVAC Concrete w radiant heat 

3.973648 3.954205 



BIG IDEA_SITE 

- NARROW SITE 
- STEEP TERRAIN CONFIGURATION 



BIG IDEA_BUILDING 

- FUNCTIONAL LAYOUT 
- TAKE ADVANTAGE OF SITE CONDITIONS TO OPTIMIZE ENERGY USE 



BIG IDEA = BIOSCAPE 

- BUILDING EMBEDDED IN THE TERRAIN ¬ ENERGY EFFICIENT 
- EXTEND LANDSCAPE ON THE ROOF AS A VIEWING POINT 



LAKE MENDOTA 

MUIR WOODS 

COLLEGE LIBRARY 

LIMNLOLOGY  
LAB 

SITE PLAN - UPDATE 



BIOMIMICRY 



BIOMIMICRY 

Large ƈT 

Small ƈT 

Badger Burror ¦Pbqq´ 

Reach 30 ft deep 

Ground Temperature is Constant 



ÅReduce 
ÅJust in time delivery 
ÅEliminating Salvage Material 
ÅPre-Fabrication 
ÅHollow-Core Slabs 
ÅFaçade 
ÅReinforcement 

 

ÅRecycle 
ÅWood 
ÅConcrete 
ÅFaçade 
ÅConstruction Waste  

ÅReuse 
ÅFormwork 
ÅMachinery effective 

utilization 
ÅMaterials from Demolished 

Building 

BIG IDEA LEAN_3RS CONSTRUCTION PRINCIPLES 
 



BASEMENT_PUBLIC 



FIRST FLOOR_PUBLIC 



SECOND FLOOR_STUDENTS 



THIRD FLOOR_FACULTY 



FIX - FLEX 

1 BIG SEMINAR ROOM 2 SEMINAR ROOMS 



FIX - FLEX 

GALLERY WITH A VIEW SMALL LECTURES 
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ENTRANCE PLAZA 

BUILDING GEOMETRY IS A RESPONSE TO THE EXISTING LIMNOLOGY LAB IN THE BACKGROUND 



OUTSIDE AUDITORIUM 

BUILDING EXTENDS TO THE LAKE WITH AN OUTSIDE AUDITORIUM AND RECEPTION AREA 



AUDITORIUM 

AUDITRIUM GETS NATURAL LIGHT FROM THE NORTH SIDE, OVERLOOKING THE LAKE 



LOUNGE AREA 

STAIRCASE IS THE MAIN ARCHITECTURAL ELEMENT OF THE LOUNGE,  LINK BETWEEN FLOORS 



SEMINAR ROOMS 

FLEXIBLE SEMINAR ROOMS SHOW AN EXAMPLE OF A COLLABORATIVE OPEN FLOOR USAGE 



ROOF AREA 

GREEN ROOF PRESENTS AN ADDED VALUE FOR THE ENTIRE CAMPUS AREA 



MODEL OVERVIEW 

Å Steel beams and columns 
Å4 Beam sizes ¬WT beam 
Å2 Column sizes 

Å Precast floors simply supported 



LOADPATH UNIFORMLY DISTRIBUTED LIVE LOAD 



South/Hillside 

North/Lakeside 

STRUCTURAL MODEL ƌ 3D VIEW 



uplift < gravity loads 

143 psf 103 psf 

Static pore pressure  
648 psf 

5$ ql 
bottom 

FG 

WATER TABLE CONCERN 



Excavated terrain 
220,000 cubic 
feet 

Basement 
below water 
table 

15$ q^ii 
retaining 
wall 

./$ q^ii 
retaining wall 

FOUNDATIONS 



FOUNDATIONS ƌMAT FOUNDATION PRESSURES 



FOUNDATIONS ƌMAT FOUNDATION IN 3D 

Å Spread footings below columns 
Å Need mat foundation everywhere due to water table 
 



нпέ 
фέ 

FOUNDATIONS ƌMAT FOUNDATION IN 3D 



     W14x90 
     W14x53 (not on all floors) 
     W14x53 

/5$-3 ́

.6$ 

/
5
$

-3
 ́

COLUMN LAYOUT 



FOUNDATIONS ƌ4 DIFFERENT PREFAB REBAR LOCATIONS 

1 

2 

3 

4 



Excavated terrain 
220,000 cubic 
feet 

Basement 
below water 
table 

15$ q^ii 
retaining 
wall 

./$ q^ii 
retaining wall 

FOUNDATIONS 



RETAINING WALL SOLUTION: TOP DOWN CONSTRUCTION TIE BACK WALL  

Pliafbo mfib {2-$ 
long 

Shotcrete lagging 

.- ] 

Compacted 
backfill 

Over excavate 



RETAINING WALL SOLUTION:  SIMILAR TO WALL SEEN OUTSIDE Y2E2 



RETAINING WALL SOLUTION: BUILDING WALL ATTACHED FORMING 
RETAINING/SHEAR WALL  

Tie back anchors through flange 

Unstable soil 

Tie backs 
{/2$ ilkd 

Stable soil 

Retaining wall 
Shear wall 



FOUNDATIONS- CONNECTION FROM RETAINING WALL TO BEAM 



FOUNDATIONS- CONNECTION FROM RETAINING WALL TO BEAM 



LATERAL SYSTEM 

Braced lateral  
system 
 
Retaining wall/ 
shear wall 
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LATERAL SYSTEM 
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Doors from 
auditorium 

HSS 4X4X1/4 



East 

West 

STRUCTUAL MODEL WIND EAST WEST 



Deformations [mm] 

East 

West 

STRUCTUAL MODEL WIND EAST WEST 

Nonlinear Analyses  10  Timesteps- Deformation Result  



1ST EIGENFREQUENCY 4.54 Hz 



Å Prevent the building from vibrating 

Å Need to avoid frequencies in the range 1 to 4.5 Hz 

Å A lot of uncertainties (live load mass, damping) 

 

W 36x256 

3´1,4́  ́

EIGENFREQUENCY CHECK 



SHS 7x3/8 

3/8 inch 

7 inch 

1ST EIGENFREQUENCY 3.19 Hz 



INTEGRATION = OPTIMIZATION: TERMOBUILD SLABS 

ÅStructural precast, prestressed slabs 

ÅVoids used to transport air into room  

ÅCan also implements concealed 
electrical wiring into voids 

ÅFire rating of up to 3 hours 
 

12 in 

9 in 



WT SLAB CONSTRUCTION 

W30x90 WT beam 

.2´ 



WT SLAB CONSTRUCTION 

0 ́

./´ 

Prefabricated 
holes 



WT SLAB CONSTRUCTION 

Rebar for composite 
action 



WT SLAB CONSTRUCTION 

оέ 



WT DETAIL 



WT PLASTIC MOMENT DISTRIBUTION (EXTREME CASE) 



19.266 in (489,35 mm ) 

1 in (25,4 mm) 

3 in (76,2 mm) 

Total height: 
23.266 in 
(590,95  mm) 
 

Concrete topping 

12 inch HC-slab 

Half W 30 x 90 

SANDWICH HEIGHT CONSIDERATIONS SLABS BETWEEN THE FLANGES  



11.1 in (281,9 mm ) 

8 in (203,2 mm) 

3 in (76,2 mm )  

Total height: 
22.1 inch 
(561,3  mm) 
 

Concrete topping if required 

8 in HC-slab 

W 10 x 100 

SANDWICH HEIGHT CONSIDERATIONS SLABS ON TOP OF BEAM 



SLAB ON BEAM DETAIL 



8Ǝ6ƎƎ 

SANDWICH SECTION 
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SANDWICH SECTION REFERENCE 
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STRUCTUAL1ST FLOOR 


