High Performance Based
Design of the Building
Envelope

Supported by:

Infrastructure Protection and Disaster Management Division
Science and Technology Directorate
Department of Homeland Security

National Institute of
BUILDING SCIENCES

An Authoritative Source of Innovative Solutions
for the Built Environment




To promote protection of the built environment
through the adoption of enhanced security
measures (including blast resistance) optimized
and integrated with other high performance
attributes in the building envelope as envisioned

2007.
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e Title IV — Sec 401. Definitions.

 High Performance Building — The term “high-
performance building” means a building that integrates
and optimizes on a life cycle basis all major high
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conservation, environment, safety,
security, durability, cost-benefit,
productivity, sustainability,
functionality, and operational
considerations.
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* Energy Conservation Security
e Thermal Transfer « Blast Protection
« Air Leakage « Chemical/Biological/
e Environment Radiological Protection

» Environmental Footprint » Ballistic Protection

* Moisture Migration Durabllity
e Acoustic Transmission e Service Life

o Safety Sustainabillity
e Seismic Resistance  Renewable Energy
* Wind Resistance « Day Lighting

 Flood Resistance o Water Penetration

* Fire Resistance Operational
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. Convene Expert Committees

- Architectural - Fenestration
- Structural - Owner Requirements
- Mechanical

. ldentify metrics and benchmarks for EISA high
performance attributes relevant to the building
envelope
Develop a tool to help Owners establish high

performance envelope requirements that
address Security/Safety along with other goals

4. Reach out to Industry for review
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. Convene Expert Committees
- Structural - OPR Tool
- HVAC - Owners /Users
- Lighting

dentify metrics and benchmarks for EISA high
nerformance attributes relevant to the structural,
HVAC and lighting building systems

. Complete the OPR Tool to establish high
performance whole building requirements that
address Security/Safety along with other goals

4. Reach out to Industry for review
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Web-based planning
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Establish requirements
and view results

Change performance
Object|ve S an d ev al uate Bodiormnas B sknsrilinkioscion Saoney
scenarios

Develop a performance
based plan for the
design team
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Project Selections
Project Name

State AL

Building Group
Building Type
Owner Type
Location Type
Site Type

Quality Class
Total Floors 2

Program Method
Gross Building Area

Metro Area Decatur|

Office
Headquarters Office
Private Owner
Suburban
Acquired Site

New Buildi

6
Those Below Grade 0 |

Whole-building GSF|
70,000 | SF

Base Schedule Milestone and Date
Complete Project Feasibility| March-11]
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 Input Project Parameters
and Performance Targets

Life Cycle Analysis

Performance Benchmark Standards
Energy
Environmental
Safety
Seismic Demands
Soil Classification Soil Class B
Seismic Zone S Zone 3
OPR: Acceptable Damage Level Minor
Event Probability: 200%)]| over 30 Years
Security
Exterior Blast
Blast Charge < 1500 Lb TNT Charge
Blast Range = 25' Standoff
OPR: Acceptable Damage Level Moderate
Event Probability: 1.00%] over 30 Years
Durability
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® I Val u ate S I n g I e Department of Homeland Security HPB/Enclosure Program: OPR Tool

Project Dashboard

.
|Ex1ernai Blast Overview
I l Or I I l u I e Threat and Performance Criteria
Blast Intensity: = 25" Standoff Acceptable Damage Level: Moderate

Blast Range: < 250 Lb TNT Charge Event Probability- 0.5% over 30 Years

attributes
O e

e Assess cost of
achieving

Total $/SE
$256,000 $37  Exterior Blast (NPV = Investment + Added Property Value) (S/SF)

e Project Total
p r O I I l an ‘ 3 Annual Cost per Occupant $28.6 /Year 46 54 52 50 $2 54

End of Use Benefit Capital Investment

NPV - End of Facility Use -$237,000 -$34
Property Value Increase

Total Cost of Ownership Results
Total Net Present Value $19,000 $03
Annual Net Present Value $633 $0.0

Assess cost

Risk and Resiliency Summary

tradeoffs of choices BEtrar=—

Event to Operational Status 10 12 Weeks

TCO - Net Present Value

External Blast Investment to Recovery to Risk
$20,000
$14,683
$15,000

Ihousands

$73

Total Predicted Recovery Cost $14,683,000 - y i
Absolute Risk Value $73,415 Capital Total Recovery Absolute Risk
Investment Impact Value
Recovery Breakdown
Blast Risk, Resliency & Continuous Operations
0% 20% 40%

Risk

Resliency

Cont Ops
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Risk, Resiliency, Operations Breakdown
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 Compare multiple
scenarios

Evaluate effect of
changing
requirements and
goals

Select optimal
outcome

=

\) National Institute of

//{{L\\\%ﬁ BUILDING SCIENCES







