
Team Central

Chelsea Lindsey Imke Marina Andres Sebastian Mads Karol 

CENTRAL TEAM 2011
UNIVERSITY OF CALIFORNIA, LOS ANGELES

OWNERS:
Dimitra, Joanna

ADVISOR:
Renate

E               E CM             E            CM         LCFM        MEP           A



Building 
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PROJECT SITE

University of California
Los Angeles



SITE ANALYSIS

Site

Murphy Sculpture Garden

MacGowenHallMelnitzHall

Young Research Library



SITE CONDITIONS

ωWarm, moderate, dry climate
ωYearly precipitationςмоέ
ωAvg. max temperature< 80ÁF
ωAvg. min temperature> 45ÁF



HAZARDS

ωNO Flooding Concerns
ωNO Snow
ωNO Freezing

ωEarthquakes
o Highly seismic area

ωAir quality
o Smog



DECISION MATRIX
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IDEA ARCHITECTURE



SITE ARCHITECTURE
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ORGANIGRAM ARCHITECTURE



SECTION ARCHITECTURE



ARCHITECTUREBASEMENT
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ARCHITECTUREGROUND FLOOR
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ARCHITECTUREFIRST FLOOR
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DECORATION ARCHITECTURE



IDEA ARCHITECTURE



MAIN CORRIDOR ARCHITECTURE



IDEA ARCHITECTURE



{STRUCTURAL DESIGN}



STRUCTURAL OVERVIEW

EXTERIOR STRUCTURAL SHELL
HSS TRUSS SYSTEM - GRAVITY AND LATERAL RESISITING SYSTEM

STRUCTURAL



STRUCTURAL DESIGN SHIFT

SPRING QUARTER TASKS
ÅModeling/Analysis
ÅTruss Design
ÅConnection Details

Architecture Design ςWinter Quarter

Structural Design ςWinter Quarter

STRUCTURAL



STRUCTURAL
SCULPTURALINSPIRATION

BIRDS NEST, BEIJING SOUMAYA ART MUSEUM, 
MEXICO CITY

DESERT BLOOM, MORONGO 
CASINO - CA

CONNECTION 
DETAILS

STEEL MEMBER 
TYPE

OVERALL 
APPEARANCE OF 

TRUSS SHELL



EQ
124 kips

30 psf DL + 20 psfLL + 2.8 psfPV Panels

63 psf DL + 80 psf LL  

63 psf DL + 100 psf LL  

HVAC=8.2 kips

EQ
62 kips

WATER TABLE= 15ft

SEISMIC LOAD:
Los Angeles, CA
Ss=1.779g S1=0.609g
Base Shear V=186 kips SANDY SOIL: 5ksf

BUILDING LOADS
STRUCTURAL



SHELL DESIGN OVERVIEW
RED= PRE-FAB TRUSSES

STRUCTURAL

3D VIEW OF TRUSS SHELL
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STRUCTURAL
STRUCTURAL DESIGN ITERATIONS

Architecture ςApril  11 Structural ςApril  11



TRUSS:
Members - HSS 8x8x1/2
Columns - HSS 12x12x5/8

COLUMNS:
Single Column - W14x283

GIRDERS:
Perimeter Girders - W27x84

FLOOR BEAMS:
Auditorium - W24x68 
North/South - W21x55
East/West - W16x26
Corridor - W21x68

GROUND
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STRUCTURAL



COLUMNS:
Single Column - W14x283

GIRDERS:
Perimeter Girders - W27x84

FLOOR BEAMS:
Auditorium - W27x84 
North/South - W27x84
East/West - W21x68
Catwalk - W27x129

FIRST FLOOR
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STRUCTURAL



GIRDERS:
Exterior Girders ςHSS12x12x5/8
Interior Girders - W27x84

ROOF JOISTS:
Steel Joists ςVulcraft48LH17 

HORIZONTAL BRACING:
Truss System - HSS8x8x1/2

COLUMNS:
Single Column - W14x283

ROOF

млрΩ пуΩ

мруΩ
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STRUCTURAL



LOAD PATH

Roof

1st Floor

Ground Floor

Basement Wall
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STRUCTURAL
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BASEMENT DESIGN

HYCRETE
Waterproofing 

Concrete Admixture

TRUSSES
Frame into Basement 
Walls & Grade Beams

STRUCTURAL



RETAINING WALL
STRUCTURAL

Elevation with 
reinforcement

Section cut with 
reinforcement

3D view of 
retaining wall



FOUNDATION DESIGN

мллΩ

Isolated Spread 
Footing - фΩȄфΩ

Retaining wall - ннέ ǿƛŘŜ

Grade Beams -
ннέǿƛŘŜ ϧ олέ ŘŜŜǇ 

STRUCTURAL

Base plate -муέȄмуέ 

Basement wall - нлέ ǿƛŘŜ

мллΩ



MODELING PROCESS

ETABS

Revit

Revit

STRUCTURAL



BIM COORDINATION CHALLENGES
STRUCTURAL

Structural interfering with 
glass curtain panel

Structural interfering with MEP 

Moved structural beams and 
ƎƛǊŘŜǊǎ Řƻǿƴ муέ

Created a separate offset 
model so the team could view 
structure within panels



ETABS NON-LINEAR ANALYSIS

1989 Loma PrietaEarthquake

Fault Normal

Fault Parallel

STRUCTURAL

ETABS Analysis Input
-12 Load Cases
-100% and 30% Acceleration 
Contributions
-x=5%



STRUCTURALDESIGN DEVELOPMENT

Initial ETABS Analysis ςlarge roof deflections

Final Roof Plan



Design Change with ETABS - Additional Truss Bracing

Final Roof Plan

STRUCTURALDESIGN DEVELOPMENT



TIME HISTORY ðMODE 1
STRUCTURAL



MOMENT & SHEAR DIAGRAMS
STRUCTURAL

Shear DiagramMoment Diagram



ETABS ANALYSIS RESULTS
STRUCTURAL

Max. Moment =1615.79 k-ft
Demand/Capacity Ratio = 
Max. Shear = 
Max. Deflection = 

Roof ςMoment Diagram First Floor ςMoment Diagram

Max. Moment =1231.31 k-ft
Demand/Capacity Ratio = 
Max. Shear = 
Max. Deflection = 

ROOF FRIST FLOOR

Moment Diagram

Auditorium
48LH17

South-west side
W27x84

Max.Moment (k.ft) 581.1 856.3

Demand/Capacity Ratio 0.92 0.94

Max. Shear(k) 194.4 384.3

Max. Deflection (in) 9.8 4.4
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Interstory Drift (%)

TIME HISTORY ANALYSIS RESULTS

Roof

1st Floor

Ground

Base

Mode Period (sec)
1 0.2458
2 0.2083
3 0.1743
4 0.1560
5 0.1396

Loma Prieta Scaled 
Earthquake Record 

Mw=6.9    Dt=.005 sec

STRUCTURAL

ETABSςNon 
Linear Analysis .495ò

MaxAllowable 3.6ò

Max Reduced .72ò

Design

Max Interstory Drift Allowed

Max Floor D



COLUMN BASECONNECTION
STRUCTURAL

BASEPLATE DESIGN:

-²ŜƭŘǎ мκмсέ ǎƳŀƭƭŜǊ ǘƘŀƴ ǘǳōŜ ǘƘƛŎƪƴŜǎǎ
- 6 bolts per baseplate


