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ioh 2010 plan provides
service to primarily the east ¢oast

So!I ion: N y

« Devélop 4 design for west lw;ast service
while adhering to Vision 2010 restraint:
+ Gain an understanding of the seismic
design of irregular shaped buildings
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OVERVIEW

ng design in Sah Dieg s

" Clevéland, OH * Strengthening of Ex: y Structure
ind Controlled a seismic isolgtion joint
‘* Addition of concrefe|shear wall colle
*Belect and design the optimal system
* Adhere to Vision 2010 constraints
* Limit redesign
* Meet current time schedule
* Low cost increase

San Diego, CA
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Topillcs Presented

4 le(

[
Latenal Systems In@estigﬂtlon | l

"Redesign of Ex1=.tﬂ1g System
Building Envelope Redesign

Schedule and Cost Analy
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Architecture

31’-6” moflular Un’versal (|rid“
é ade s‘!()rieg |
n height 1
5’-0” high levels
Research and imaging on lower floors

Patient rooms in upper tower
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BUILDING BACKGROUND

Existing Structure

Foundat

&
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gonal Member's
Near Elevator Core and Perimeter

Designed for Wind
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RELOCATION

Controlling Load i

New ]lllatél'al Loading i

] - A

L3

i
found Iwmder n| arameters

el andiib]
EERIETAT
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ETABS Model
L]

Existing lateral system [ £ i
modeled in ETABS ETABS vs. Manual (%Error)

Loads manuall culatéd
using Et‘F procedhire

Manualland ETABS values
compared

ETABS valu and to be
more conservative
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Structural Irregularity
Architectural Effect

INVES

Strengtheni]hg" Existing Structure
) !

EXISTING STRUCTURE CRITICAL VALUES |

D

[ tll
Nega i

* Deflections @ critical point

« Fl floor drift > limit by approx
» Additional size and quantity of

« All frames need to be designed as special

« Strong re: Jt Z inxl:A
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Seismi¢ Isolation Joint

SEISMIC ISOLATION JOINT CRITICAL VALUES Positiv i 1

« Even stronger ance tll tors
2+ 10% reductipn in drift and feflec:
« No irregulayity -

Negafive:

« Exhibit
« Torsion decre: minimally affected lateral s
 Additional frames required in tower and exter
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Concretq-Shear Wall Core

1
in drift, deflecfion, ang period
vely cqlls zdable ampunt o
‘asonablel'l« on values
ure

CONCRETE CORE CRITICAL VALUES

Negative:
« Significant tors

« Load collection by lateral elements not evenly distributed
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STRUCTURAL DEPTH

'STEM COMPARISON

DESIGN

New Latlrral System Design |

Foundations
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i

Symmetrical Perimeter

Double Frame

Bitie

Added Moment Frame

Final Design

RESEARCH
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Double Frame

Added Moment Frame

Final Design

RESEARCH

Steel qu’tlceEl Frame Design

ned in accordgnce with:

. Altl;‘ teel (‘()nstrtl('li()11 M.

Initially designe, blased on det:leFtion
« Crifiical point 51 1

Used lower R value of 6 fo ial concrete shear walls

Accidental torsion factor of 1.0 assumed for design

INVESTIGATION
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CRITICAL DISPLACEMENT POINTS
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STRUCTUR AL DEPTH

FINAL DESIGN CRITICAL VALUES

c: L)p
V14 members ple:.erveii w/ W30 and V.’ih be;u‘l‘.
@7
« Typical HSS12x12x3/8 br
/14 member preserved w/ W27 beams

Frames @ 7 Frames @ B and C
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St]i'eﬁgth Check
L]

| a

rength: [T}
* Redundan actod of 1.3 applied

4

n 5 confrolled dlesig'n I

1
= D+1.0E+L+RS

l JE 7-05 Lioad Combinati
r

Slend:

North/South Direction East/West Direction E e
Width-to-Thickn

S
b/t < 1.4VE/Fy
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Ordinary Concentric |

Connection

Critical Steel Connection Design
7, Mastei’s Requirement T

| 1
Critical ¢ )nne('ti()li;s select¢d @ Framé C'on
Ground Hloor

Cdnnection designed in accm‘danuL \vith:l
5

Eccentric Connection
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Shear Wall @ G and H

Shear Wall @ 2 and 3 Con01'ete>1'Sﬁear Wall Design .
- ] 1

idance with: | |

ected at @ Shdar Wall & and, Il[ I

Elements used to accommodate special seismic

-1/2’ boundary element @ Shear Wall G and H
boundary element @ Shear Wall 2 and 3
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STRUCTUR AL DEPTH

and

i 5
Located o all levels @ ar Wall 2

vary 'with story height betw
and 130*

en
COUPLING BEAM DESIGN i~
idth of coupling beam 18” in

nce with walls

Diagonal reinforcement has been used
on all coupling beams

INVESTIGATION
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Flbundations

[
ty loads determlned th‘(ll;{h col\Imn akedpwns
num dowinward and uplift force ulahfd I

assumed to Be provided only by

ons needed to gain req’d friction strength

 Caisson diameters range from 4’ to 9’
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BUILDING ENVEL

tance
Design

INVESTIGATION

BUILDING ENVELOPE BREADTH

Thermal a}'nd' Moisture Analysis
ng V\’all Sy !
1

wit

' 2
Barrier Wall Cavity Wall
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BUILDING ENVELOPE BREADTH

Load Rfesistance Design
Lateral Forcg Re: ance E

« 2 plies of 1/4 t minatgd Glass |[Units
« Fully temperel

INVESTIGATION

SCHEDULE AND COST ANALYSIS BREADTH

Ground / Sub v EXiSFing Schedule
Y

July 2008 -+ December 2010

stimated structure constfuction fime
I |
ngle crane

4th Level - Roof Q L B e o R
Sequenced uction using 3 to 5 zones

o
L
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SCHEDULE AND CO

SCHEDULE AND COST ANALYSIS BREADTH

EXISTING LATERAL SYSTEM COST

54275
sa275.00
5427500
$4275.00
5427500

NEW LATERAL SYSTEM COST

RESEARCH

sasasm52
s229466.75
susman

59650037

§75413650
543226
$15043685
s31558623
s35073148

Revi'sed Schedule
i

| I
. 1
chedule must "ommo}late 50 gdditional
shear] wallsi
| y
Prdposed use of 2" crane fof 17 da
Structural construction time dec ed to 154 days

Adds additional time to meet 2010 deadline

INVESTIGATION

i

Incr
2010 Budget

INVESTIGATION
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A.E. SENIOR THESIS 2009

Qonlclusmn

*Seismic dedign solutil ns inves

i

*Low cost increase

n 2010 constraints met
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