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LACMA
Search for an Architect

Peter Zumthor
Pritzker Prize Laureate, 2009



Select Peter Zumthor Projects
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Exhibition Floor Plan
April 2016

Urban L’ght

Exhibition floor Level

Total Net Gallery Space

Of which

Meander Galleries, side-lit
Cabinet Gallenes, artificially-lit
Chapel Galleries, clerestory light

Total Gross Enclosed Area

Total Linear Feet Gallery walls
Of which

Aeander Galleries, side-lit
Cabinet Galleries, artificially-lit
Chapel Galleries, clerestory light

11 540m? / 124170 ft?

6460m’/ 69,500 ft’net
2650m?/ 28,500 ft’ net
2430m’/ 26,150 ft’ net

13 000 m? / 140,000 ft*
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2700 ft
1760 ft

South Entrance

LACA
P e

s e Poss P
A



Art House Tower Section
April 2016

Urban Light Art House 3 Art House 4 Art House 5 Art House 6



Structural Concept Sketch
April 2016
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New Gallery Shapes
Summer 2018
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Structural Neighborhoods
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Concept Section
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Exhibition Level Framing Plan

SERVICE TOWER G

107 THICK COMNVEMNTIOMALLY

1A/
SERVICE TOWERD REINFORCED CONCRETE SLAB

CONTINUQUS OPEMING
AT RIB FRAME EDGES FOR
MECHANICAL DUCTS.
SM.D. FORDETAILS

SERVICE TOWER RC WALLS,
TYP

POST-TENSIONED
COMCRETE EDGE BEAM
BELOW GLASS LINE

SERVICE TOWER INTERIOR RC
WALLS, TYP

POST-TENSIONED
COMCRETE RIB FRAMING

SERVICETOWERH

SERVICE
TOWER B

EDGE OF 5LAB

SERVICE
TOWER A
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GALLERY WALL
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Grid Studies
25ft. Rectilinear



Exhibition Level Framing Study
Proposed Gallery Layout with Ribs
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Organizing Principle
Three Directions
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Proposed RCP

Mechanical Openings

P B e e

Lighting Locations

Potential Openings

Lighting and Mechanical Design

Integrating Systems

Rectilinear Pattern Triangular Pattern

between rebar
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PT System Hierarchy

PT in the Top Slabs
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Slab PT
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Slab PT in Direction B

Slab PT in Direction A

Key Plan
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Wall PT
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Modeling Post-Tensioning
LUSAS Model

e Model used for gravity system
design

e Accounts for creep, shrinkage,
cracking and prestress losses

e Both serviceability and strength
cases are considered




Tracking the Forces

e Forces tracked by integrating
over slices

e Multiple slices considered
over the rib length




Deflection Analysis

Final: Day 3000 - Day 10
Entity: Displacement
Component: DZ (Units: in)
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LL Component
Entity: Displacement
Component: DZ (Units: in)
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Differential Deflection at Facade

e Differential deflection between roof and exhibition
levels needs to be within exterior wall tolerance

A A A A A A A A A A A A A A O A A A A DA A O A A AL

S e et e




.

i
e ®

'..

.....
e

.
—
Bt

Camber

g ©
[T
-l O
ft
g @
X =

Exhibition Level

1/8" 10 3/4"



Expected Deflections

02 ‘ ﬁsEY PLAN

LEGEND:

e DESIGNED CONCRETE POSITION WHEN SHORED

[ ESTIMATED CONCRETE POSITION AT EXTERIOR WALL INSTALLATION

ESTIMATED CONCRETE POSITION AT FINISH FLOOR INSTALLATION
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1 5/8" DI HOLE FOR
1 1/2" DA BOLT

1. PLAM AND HEIGHT DIMENSIONS AND TOLERAMCES TO
EE DEFIMNED 1N TEST REFORT.

2. EBOLT HOLE LOCATION DIMEWSIONS: #1/16" (1.6 mm) EST. WEIGHT: 36000 LBS
TRIPLE PENDULUM BEARING EARTHQUAKE PROTECTION SYSTEMS
FPT23837R/46-38R/34~22 VALLEJO,  CALFORNIA  (707) 644-5093
DESIGN DRAWING DATE 11/20/13
e FPT2384TR /48~ 38R/34-22




Shrinkage Analysis




Isolator Locking Sequence




Isolator Displacements at Shoring Removal
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Disp. max = 1.57 in (Tower A)
Disp. min = 0.19 in (Tower F)



Vertical Dampers

~— #4 U-BARS AT EACH

CAST-IN ANCHOR
348,788 /. RCBEAMTOTAKE
v/ /  REACTIONFROM ~—— ROOF LEVEL SLAB , SEE PLAN FOR SLOPE
y / DAMPER TO ADJACENT ' OF ROOF SLAB AT SPECIFIC LOCATIONS

. RIB, TYP. _ (ROOFING NOT SHOWN FOR CLARITY)

#STRRUPS @9 0C. /1) EMBEDPLATEW ‘
& CAST-IN ANCHORS BY
. . OTHERS
| L/ £ | o TISLABROOF
: S z EL: VARIES
=
1751

/T

| = AT CONTRACTOR OPTION, LOCALLY
METAL DECK (BY OTHERS) S WIDEN BEAM AS REQUIRED BASED ON

- T DAMPER ATTACHMENT EMBED PLATE

o ORIENTATION, SEE 08/-
MOUNTING BRACKET ’ "~ BICONC BEAM SHALL BE
B7DP-17110-06 (BY OTHERS -
( ) ks CONSTANT AT ALL

DAMPER UNIT WITH 1" FLAT e - LOCATIONS BASED ON
PLATE AT ONE END < = 412NN, DAMPER INSTALLATION
(BY OTHERS) g REQUIREMENTS
5 LONG THREADED COUPLER UPPER SOFFIT SLAS
WITH ROD INSERTED 3 INSIDE
{BY OTHERS)

. T/SLAB UPPER SOFFIT
EL:218-11"

3" DIA. GROUTED SLEEVE ——— RIB WALL, WHERE OCCURS
FOR ROD, SEE 07- _ N
15/" DIA. THREADED T~ MULLION (BY OTHERS)
ROD, BY OTHERS EXTENDS DOWN TO
¢ EXHIBITION LEVEL (BEARING
AT EXHIBITION LEVEL)

Bz
NOTES:

1.SLAB REINFORCING NOT SHOWN FOR CLARITY. ROOF SLAB SLOPE VARIES, SEE PLAN.

2. BOLTED CONNECTION AT BOTTOM OF DAMPER TO REMAIN LOOSE UNTIL GLASS AND ALL
FINISHES ARE INSTALLED. FOR FINAL CONDITION, THREAD COUPLER PLATE UP TO CREATE
FULL BEARING CONNECTION AND TIGHTEN BOLTS.

3. DESIGN OF DAMPER ATTACHMENTS AND MULLIONS BY OTHERS.



Exhibition Level Mullion Movements

Absolute Movement of mullion base between casting of
concrete and setting of mullions [in]

LEGEND

Hor. Movement <= 0.75 in
0.75in < Hor. Movement < 1.5 in
Hor. Movement >= 1.5 in

Maximum: 1.17 in
Minimum: 0.13 in
Average: 0.63 in

Start - Mid
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Absolute Movement of mullion base between setting of mullions
and 5 years after construction [in]

LEGEND o -
Hor. Movement <= 0.75 in P
0.75 in < Hor. Movement < 1.5in o
Hor. Movement >= 1.5 in >

Maximum: 0.87 in
Minimum: 0.11 in
Average: 0.34 in

Mid - End

Absolute Movement of mullion base between casting of
concrete and 5 years after construction [in]
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Relative Mullion Movements

Relative Movement of mullion ends between casting of
concrete and setting of mullions [in]
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Hor. Movement <= 0.75 in

0.75in < Hor. Movement < 1.5 in
Hor. Movement >= 1.5 in

Maximum: 0.42 in :,,
Minimum: 0.05 in )

Average: 0.23 in &% -
F
& P
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Start - Mid

Relative Movement of mullion ends between setting of mullions
and 5 years after construction [in]

Relative Movement of mullion ends between casting of
concrete and 5 years after construction [in]
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Mid - Setting of mullions
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Construction Sequence






Vertical Construction Sequence

LEAVE OUT HOUSE LEAVE OUT ZONE
f WALLS WITHIN VOID /_ WITHIN TOWER
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Install shoring system Pour roof ribs and leave out tower walls Break exhibition level shoring
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Pour exhibition level ribs Stress roof rib and slab PT Infill perimeter leave out strip

TOWER, SEE 0115633 HOUSE WALLS, SEE STRESS DUCTED WALL PT
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Pour upper soffit slab with delayed pour zones Stress wall PT



Horizontal Construction Sequence

Concrete Pour Areas PT Stressing Zones
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