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University of Nevada, Reno 

Earthquakes 

Challenging 
Weather 

Sloped Site 
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Location on the Site 
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Education = Building 
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Design:  
  Lego Concept 
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Big Ideas 

6 

2
/1

8
/2

0
1

1 
R

id
g
e

 T
e

a
m 



Program Scheme 
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Logistics of the Building 

116 ft 
132 ft 

north 
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1st Floor 
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2nd Floor 
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3rd Floor 
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4th Floor 
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Section 

30 ft 

146 ft 
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Section 

30 ft 

146 ft 

15 ft 
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Façade 

Sunshading  
Concrete cladding 

north 
Local granulate 
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East & West View 

north 

north 
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Dead Load: 100 psf 

Live Load: 60 psf average  

Snow Load: 10 psf 

 

Concept 1 

Earthquake base shear: 0.1337g = 535 kips 

Wind shear: 87 kips 

Concept 2: 

Earthquake base shear: 0.27g = 1100 kips 

Wind shear: 87 kips 

 
 

 

Structural Loads 
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Structural Development 

ÅChallenges: 

ÅCurved roof 

ÅEarthquake Country 

ÅSolutions: 

ÅCurved roof truss system 

ÅStructural solution 1: Shear walls and viscous wall 
dampers 

ÅStructural solution 2: ConXtech 
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Soil Profile 

Stony Sandy Loam 
and Heavy Loam 

Sandy Clay Loam 

Clay and Clay Loam 

Very Gravelly Sandy 
Loam and Very 
Gravelly Loam 

Volcanic Rock 

Soil Type Depth of Excavation Thickness 

19 inches 
(1.58 ft.) 

10 inches 
(0.83 ft.) 

27 inches 
(2.25 ft.) 

28 inches 
(2.33 ft.) 

Unknown 

Grade at 4,580 ft. Elevation: 0 inches (0 ft.) 

19 inches (1.58 ft.) 

29 inches (2.42 ft.) 

56 inches (4.67 ft.) 

84 inches (7 ft.) 

Water Table: 48 inches (4.0 ft.) bellow grade 

Bearing 
Capacity 

1,500 psf. 

1,500 psf. 

1,500 psf. 

5,000 psf. 

8,000 psf. 

(Assume this soil  for above 4,580 ft.) 
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Foundations 

Å10x10 ft isolated spread footing 
ÅнрȄнрέ ōŀǎŜ ǇƭŀǘŜ 
ÅуІф Ϫмсέ 
Åоέ /ƭŜŀǊ 
 

Å15 ft tall retaining wall 
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Shear Wall: 2nd Floor Framing 

Framing : 

W18x50 

W18x35 

W16x36 

Column: 

W14x90 

W14x46 
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Shear Wall: 3rd Floor Framing 

Framing : 

W18x50 

W18x35 

W16x36 

2 Story Truss 

Column: 

W14x90 

W14x46 
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Shear Wall: 4th Floor Framing 

Framing : 

W18x50 

W18x35 

W16x36 

2 Story Truss 

Column: 

W14x68 

W14x46 
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Shear Wall: Roof Framing 

Framing : 

W18x50 

W18x35 

W16x36 

W24x55 

2 Story Truss 

Roof Truss 

Column: 

W14x68 

W14x46 
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Curved Roof Truss 

 
 

ÅTop members single curvature 

ÅSeparated by 10 ft.  

ÅSteel decking formed over curved members 

ÅNormal roofing procedure 
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ConXtech: 2nd Floor Framing 

Framing : 

W21x68 

W16x36 

W12x30 

Column: 

HSS 16x16x5/8 

W14x46 
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ConXtech: 3rd Floor Framing 

Framing : 

W21x68 

W16x36 

W12x30 

Queen Post 
Truss 

Column: 
HSS 16x16x5/8 

W14x46 
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ConXtech: 4th Floor Framing 

Framing : 

W21x68 

W16x36 

W12x30 

W18x35 

Queen Post 
Truss 

Column: 

HSS 16x16x5/8 

W14x46 
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ConXtech: Roof Framing 

Framing : 

W21x68 

W16x36 

W12x30 

Roof Truss 

Queen Post 
Truss 

Column: 

HSS 16x16x5/8 

W14x46 
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Load Path : Queen Post Truss 

2 Story  
Classroom 
 Space 

2 Story  
Auditorium 
 Space 

нфΩ 
нфΩ 

нпΩ 

нпΩ 
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Climate Data 
Annual relative air humidity [%] 
 
Morning          39 
Afternoon       39 
 
Highest       Morning          Afternoon 
Jan    79                    50  
 
lowest       Morning          Afternoon 
Sep    61                    19  
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Solar Access Analysis 

January  

August  
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Façade Solution 
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Capacity of the HVAC System 

  area qv heating cooling 

  m2 m3/h W W 

concept 1 2856,304 14802,09 34965,44 -40620,3 

concept 2 2829,641 15818,49 27799,15 -38491,7 

Ventilation based on  ASHRAE 62.1 
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Geothermal Heating and Cooling 

Summer:  

Cooling in ceiling  

Winter:  

Floor heating  
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The Vertical Shaft 
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4th Floor 

3th Floor 

2nd Floor 

1st Floor 

Vertical Shaft 
Restrooms Rooms 

Restrooms Rooms 

Restrooms Rooms 

Restrooms Rooms 

Water 

Ventilation 

Mechanical Room 

Domestic, Gray, Black 

Supply Air 

Heating, Cooling, Return 



Duct System and Lighting Zones 

Ducts and 
Mech Room 

DF < 2% 

DF > 2% 

3D Model of Ducts 
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Design:  
 Core Concept  
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Big Idea 
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2nd Concept 
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Logic of the Building 
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1st and 2nd Floors 
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3rd Floor 
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4th Floor 
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5th Floor 
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Section 

30 ft 

115 ft 

75 ft 
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Façade  

Concrete cladding 

White color panels 

Sunshaders  

north 
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north 
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Core Conceptɀ Retaining Wall 

мнέ ²ŀƭƭ ǿƛǘƘ ІрΩǎ ŀǘ пέhΦ/Φ 9² 

 
 

ннΩ  

ммΩ  
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