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WHY BUILD TALL?

* Global Urbanization

e Maximize Land Value

e Economic Efficiency
 Potential For Sustainability
e Maximize Purchaser Value
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WHY BUILD TALL?

@ FUNDACIONMAPFRE
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WHY BUILD TALL?

* Global Urbanization

* Maximize Land Value

e Economic Efficiency

* Potential For Sustainability
 Maximize Purchaser Value
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WHY BUILD TALL?

SUPERTALL PROTOTYPE EXAMPLE

210 STORY

NUMBER OF BUILDINGS: 1

NUMBER OF UNITS: 2,000/ BUILDING
PARCEL AREA: 14,641 m?

UNITS / HECTARE: 744

EAR: 273

9 o/ of the land use of the
Y O Suburban prototype

SUBURBAN
PROTOTYPE --.,

A
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WHY BUILD TALL?

118 story: 700,124
58 story: 700,124
34 story: 697,979
16 story: 688,271
courtyard: 675,767
3-flat: 617,441
urban single family: 1,112,820

70 2 ,42 7 kgs of pork

118 story: 301,592
58 story: 301,592
34 story: 300,667
16 story: 296,485

muvtyard: 291,099

3-flar: 265,975

urban single family: 217,437

302 583 kgs of beef

118 story: 3,015,922
758 story: 3,015,922
34 story: 3,006,680
16 story: 2,964,859
courtyard: 2,910,996

3-flat: 2,659,749

urban single family: 2,174,380

18 story: 1,723,383 24
s8 story: 1,723,383
34 story: 1,718,102
16 story: 1,694,205
courtyard: 1,663,426
3-flat: 1,519,856
urban single family: 1,242 502

1 .72 9. O 51 kas. of chicken
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WHY BUILD TALL?

* Global Urbanization

* Maximize Land Value

e Economic Efficiency
 Potential For Sustainability
* Maximize Purchaser Value
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WHY BUILD TALL?

Superior Views Proximity to Urban Amenities
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WHY BUILD SUPERTALL?

 Landmark
e (Catalyst for Economic Development
 Symbol of Prestige

* |conic and Egocentric
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WHY BUILD SUPERTALL?
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WHY BUILD SUPERTALL?

 Landmark
» (Catalyst for Economic Development
e Symbol of Prestige

* |Iconic and Egocentric

‘-d
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WHY BUILD SUPERTALL? SHANGHAI 1990
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WHY BUILD SUPERTALL? SHANGHAI 2010
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WHY BUILD SUPERTALL?

 Landmark

e (Catalyst for Economic Development
* Symbol of Prestige

* |Iconic and Egocentric

-
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WHY BUILD SUPERTALL?

 Landmark

e (Catalyst for Economic Development
 Symbol of Prestige

* |lconic and Egocentric

—
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WHY BUILD SUPERTALL? ICONIC

1
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WHY BUILD SUPERTALL? ICONIC AND EGOCENTRIC

DONALD

TRUMP

THE AMERICA WE DESERVLE

@ FUNDACIONMAPFRE
ALAMYS
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TRENDS IN DESIGN

* Height
* Density
* Place Making

e Value Creation
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TRENDS IN DESIGN: HEIGHT
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TRENDS IN DESIGN

* Height
* Density
* Place Making

e Value Creation
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TRENDS IN DESIGN

e Height
* Density
* Place Making

e Value Creation

—
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TRENDS IN DESIGN

Height
Density
Place Making

Value Creation

A
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TRENDS IN DESIGN: BURJ KHALIFA
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TRENDS IN DESIGN: DOWNTOWN BURJ KHALIFA

W
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TRENDS IN DESIGN: DOWNTOWN BURJ KHALIFA
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BUILDING TALL SAFELY

* The Regulatory Framework
* Threats Beyond Fire
e Operations and Maintenance

mes
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BUILDING TALL SAFELY

LOCAL CODES AND STANDARDS

daudi Building Code Kequirements

E-3 01 7 ;

PEAR EER&EE National Standard of the Pecple’s Republic of Chim 201 | Architectural
301 |Structural - Loading and Forces

EE RH Eﬁiﬁﬁ‘ﬁ‘ik A 302 |Structural — Testing and Inspection

Code for fire protection design of tall buildings CODE FOR FIRE PROTECTION DESIGN OF TALL BUILDING 303 | Structural - Soil and Foundations

304 |Structural — Concrete Structures
GB 50045 -95 GBS0045-95 305 |Structural - Masonry Structures
306 |Structural ~ Steel Structure:
(2005 88 (2005 verzion) = 3

401 |Electrical

ERWI]: FEARKRELES
HESN. PEARKHERER
WRFEM. 100511 A18 601 |Energy Conservation

701 |Sanitary
8()1 |Fire Protection
001 |Existing Buildings

501 |Mechanical

HIRA Bt AT 3tasT
meie
Code of India 2005
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BUILDING TALL SAFELY

INTERNATIONALLY RECOGNIZED CODES

INTERNATIONAL sl
Buibine
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BUILDING TALL SAFELY

THE APPROVALS PROCESS

 Engage Fire Officials Early and Often
« Establish a Working Group
e Continue from Design to Construction and Beyond

/\PICTA & AFITI @ FUNDACIONMAPFRE
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BUILDING TALL SAFELY

ENHANCEMENTS: “BEYOND THE CODES”

Council on Tall Buildings and Urban Habitat
Council
Tal Buidings |
£ s b

“il. 1)
{1
MERGENCY EVACUATION

L

IE'HH)I SYSTEMS GUIDELINE

CCHRB

CHICAGO COMMITTEE
O N H I G H R I S E B U I L D I N G S Refuge Floors: Challenges of Life Safety, Cost Effectiveness and Sustainability

ETBUH: Lo n Tall Bui d ngs and Urban Habitat
ataty w rking Gro

WORKING DRA| An In-progress draft report: for revi jew, comments, discussion . and updating
This Draft: February 5, 2011

SOCIETY OF FIRE PROTECTION ENGINEERS

B L TiaY
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BUILDING TALL SAFELY

* The Regulatory Framework
* Threats Beyond Fire
e Operations and Maintenance

—

37 7° Congreso Internacional de Ingenieria de Seguridad contra Incendios @ p
7th International Conference on Fire Safety Engineering APICJA 4 AFITI FUNDACIONMAPFRE

ALAMYS



BUILDING TALL SAFELY: FIRE

A .
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BUILDING TALL SAFELY

* Design for Non-Fire Events
* Design for Partial Systems Failure
* Design for Full Building Evacuation

; far ; ; -~ A \
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BUILDING TALL SAFELY: NON-FIRE EVENTS

TERRORISM  INFRASTRUCTURE  WEATHER
FAILURE
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BUILDING TALL SAFELY

* Design for Non-Fire Events
Types of Events to Consider

* Terrorism

* Infrastructure Failures

* Weather
Building Design Features

* Reinforced Concrete Structure

* Impact Resistance Standards for Egress
Partitions & Fireproofing Materials.

° Enhanced On-Site Power and Water
' '_ T«
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BUILDING TALL SAFELY: NON-FIRE EVENTS

* Reinforced Concrete Structure

Protects exit stairs,
emergency elevators
and critical life safety
system risers
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BUILDING TALL SAFELY: NON-FIRE EVENTS

* Impact Resistance Standards

IBC 2009

Section 403.2.3 Structural integrity of exit enclosures
and elevator hoistway enclosures. ASTM C 1629/C

Section 403.2.1.1 Type of construction. For buildings
greater than 420 feet (128 m) in height, no reduction in
fire-resistance rating of the building elements.

Section 403.2.4 Sprayed fire-resistant materials (SFRM).
B -
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BUILDING TALL SAFELY: NON-FIRE EVENTS

* Enhanced On-site Power

Multiple Emergency Power Feeds up the Building
Emergency Power Transformers at

Mechanical Floors

Zone Emergency Power Switchboards

Zone Emergency Power Distribution

Redundant Diesel Generators

l

(QELELEET L FEELEEEE PR T

Il

\
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BUILDING TALL SAFELY: NON-FIRE EVENTS

o Enhanced On-5|te Water

1 Hour Capacity

Water by gravity fills Intermediate Level Tank —
1 Hour Capacity l

Water is Pumped to Mid Level Tank /
1 Hour Capacity

Water by gravity fills Intermediate Level Tank
1 Hour Capacity

Primary Storage Tank - Basement \

2 Hour Interior Capacity e WIS
CHIS " =

M N S
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BUILDING TALL SAFELY

* Design for Partial Systems Failure

Types of Failures to Consider

* Mechanical or Electrical System Failures or
Impairments

e Structural or Curtain Wall Failures
Design Features for Partial System Failures

* Redundant System Risers

* Gravity Fed Suppression Systems

. v

) Lo . ) B %
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BUILDING TALL SAFELY
* Design for Full Building Evacuation
Events that May Necessitate Full Building Evacuation
* Terrorism
* Loss of Power or Mechanical Systems
* Weather
Design Features for Full Building Evacuation
* Refuge Floors
* Increased Number or Width of Stairs
* Elevator Assisted Evacuation

TR v
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BUILDING TALL SAFELY: FULL BUILDING EVACUATION

N -

* Refuge Floors

Located at 15 to 30 floor intervals
with the following features:

® 2 hour construction
* No combustible finishes or contents
* No mechanical systems except those serving the AOR

* Mechanically Pressurized to limit smoke spread

* Directly connected to exit stairs
* Directly connected to Evacuation Elevators

A0
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BUILDING TALL SAFELY: FULL BUILDING EVACUATION

—

* Exit Stairs
. Increased Number and Width:

® 2 hour “robust” construction

e Mechanically Pressurized to limit smoke spread

* Directly connected to AOR’s

AN SCCONRECEET T SECMRERERRT | {IARRCEE |
(TN g

A T s
TN A TITROEECEEEET FERTERREEECERRT PECRRREEEIL X

T
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BUILDING TALL SAFELY: FULL BUILDING EVACUATION

* Evacuation Elevators

Located at 15 to 30 floor intervals

with the following features:

® 2 hour construction

* No combustible finishes or contents

* No mechanical systems except those serving the AOR

I

* Mechanically Pressurized to limit smoke spread

* Directly connected to exit stairs

Il

* Directly connected to Evacuation Elevators

(AT

A .
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BUILDING TALL SAFELY

e The Regulatory Framework
* Threats Beyond Fire
* Operations and Maintenance

—
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BUILDING TALL SAFELY

Building Operation and Maintenance

* Adequate Staffing and Training

* Maintenance of Life Safety Systems
Crisis Management Plan- Prepared by RJA
* Define Threats

* Pre-Planned Response Procedures

* Training

* Security Issues

Al ™

ional de Ingenieria de Seguridad contra Incendios 1T A A @ _—
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BUILDING TALL SAFELY

Crisis Management Plan: Specific Procedures for Each Event

BUILDING SYSTEM

BUILDING SYSTEM
QuIcCK SHEETS

HUMAMN-RELATED

HUMAN-RELATED
QuIcCK SHEETS

TERRORISM-RELATED WEATHER-RELATED

TERRORISM-RELATED
aQuIcK SHEETS

VWEATHER-RELATED
QUICK SHEETS

[ BuILDING S¥S. FAILURE
AUTOMATION SYSTEM
BUILDING MAINT. SYSTEM
CHILLED WATER
CLEANING SYS.
COMMUNICATIONS
DISTRICT COOLING PLANT
DOMESTIC WATER
ELECTRICAL SERVICE

FILTRATION SYSTEM
(POOL/SPA)

GENERATOR FAILURE
GLAZING SYSTEM
LIFE SAFETY
LIFT SYSTEM
NATURAL GAS
PARKING SYSTEM
POTABLE WATER
SECURITY SYSTEM
SPRINKLER SYSTEM
STRUCTURAL FAILURE

SYSTEM SHUTDOWN

CHILD ABDUCTION
BOMB THREAT
CIVIL DISTURBANCE
DROWNING
FIRE/EXPLOSION
KIDNAPPING
MEDICAL CRISIS
SABOTAGE
SPILL
STAFF REDUCTION
SUICIDE
VEHICLE ACCIDENT

VI CRISIS

USSR XS GENERAL WEATHER

BIOLOGICAL AGENT EARTHOQUAKE

CHEMICAL AGENT FLOODING

NUCLEAR AGENT HEAT

LA LIGHTNING

SAND STORM

TSUNAMI

WIND STORM

- -~

N T———

CALL CENTRE

REVIEWS ASSOCIATED
QUICK SHEET TO DETERMINE
CONTACT POINT FOR
CRISIS LEVEL

Prepared by RJA
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BUILDING TALL SAFELY

Crisis Management Plan: Crisis level determined by the
effect the crisis has on building operations and systems

CRISIS LEVEL 3
“EVENT”

No Operational . | Requires Slight Modification
Interruptions . Of Building Operaitons

Building Operations
Affected

v

No Building System

Failure or Damage
Temporary Interruption to
Building Systems
Localized Building System

Building System

v

Failure
Interruption
No Security/Safety o, Minor Security/Safety ¥ Moderate Safety/Security
Threat to Occupants .l Threat to Occupants .l Threat to Occupants
Civil Defense Mutual Aid
Authority Contacted Support Required

Prepared by RJA

kS
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BUILDING TALL SAFELY

Crisis Management Plan: Crisis Level 4 “Emergency”

Full Building Evacuation
CRISIS OCCURS REQUIRED
ADDITIONAL BUILDING ZONES/ CRISIS LEVEL 4 EVACUATION FLOWCHART
BUILDING TO BE EVACUATED

CIVIL DEFENSE DIRECTS

CIVIL DEFENSE MEETS WITH CTO TO DIRECT ZONE LEADS
CRisis commManD TEam [ S0 evacuaTE ADDITIONAL

BUILDING ZONES

.

CPSCO REVIEWS MUTLUAL AID
SUPPORT AND COORDINATES
SUPPORT, AS DIRECTED BY
THE CRISIS COMMAMND TEAM
AND CIVIL DEFEMNSE

3

MUTUAL AID SUPPORT
APPROVED BY EMAAR CEC

ZOMNE LEADS EVACUATE
AFFECTED BUILDING ZOME
PER BOCRP-EVACUATION-2

PROCEDURAL RESPONSE

I

CTO CONTACTS
FOME LEADS IM
ADDITIONAL ZOMNES

N

BUILDING OCCUPANTS M

ivy
ASSEMEBLY LOCATIONS

BUILDING OCCUPANTS CRISIS CONTAINED BUILDING ZONES EVACUATED CIVIL DEFENSE DETERMINES
EVACUATED OFF-SITE PER BUILDING ZOMES DEEMED AND SHUTDOWN TO CRISIS ADDITIGNAL BUILDINGS ZONES
MUTUAL AID SUPPORT SAFE DAMAGE NOT REQUIRED TO EVACUATE

BDCRP-EWVACUATION-Z
DE-ACTIVATED

Prepared by RJK
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CONCLUSION

TOPICS COVERED:
I- WHY BUILD TALL?

e WHY BUILD SUPERTALL?

* TRENDS IN DESIGN

 BUILDING TALL SAFELY

AT ™ i Tia
o /\P]C]A S AFITI @ FUNDACIGNMAPFRE
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CONCLUSION

FOR ANY BUILDING PROJECT TO BE SUCESSFUL,
INDIVIDUALS MUST TO JOIN TOGETHER AND ACT AS A
N TEAM.

AN

ncendios /\P]C]A ﬁg AFITI @ FUNDACIONMAPFRE

ALAMYS




CONCLUSION

FOR ANY BUILDING PROJECT TO BE SUCESSFUL,
INDIVIDUALS MUST TO JOIN TOGETHER AND ACT AS A
TEAM.

FOR A “SUPERTALL” BUILDING PROJECT TO BE
SUCCESSFUL, THE TEAM MUST BE “SUPER” TOO!

lnw-

.. -
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CONCLUSION

it on the Global Agenda

United Arab Emirates 7-8 Novembar 2008
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72 Congreso Internacional de Ingenieria de Seguridad contra Incendios
7th International Congress on Fire Safety Engineering

Gracias por su atencion
Thanks for your attention
SJ Peter A. Weismiantle FAIA, RIBA

Director of Sup - Building Technology
G G Adrian Smith + G¢ 1 Gill Architecture

Organizadores / Organizers

APICLA & AFITI

Madrid, 20 — 22 de Febrero de 2013
@ FUNDACIONMAPFRE Centro de Convenciones Mapfre

ALAMYS
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