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How will my building perform?
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Drift (Building Movement)

Damage to structure and everything attached to the structure
Windows, cladding, non-bearing walls
Can cause collapse or heavy damage, unless the building is designed for
the expected drift




Acceleration Damage

Damage from force (F=m*a) rather than drift
Objects being tossed around




Base Isolated Hospital in Japan

http://www.youtube.com/watch?v=Pc1ZO7YwcWc




Earthquake Damage
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What is MCE?
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Building Performa
Ground Moti

“Collapse Prevention” Performance for Typical Building
(Life Safety for Essential Facilities)

(Life Safety for Assembly Buildings)

“Life Safety” Performance for Typical Building

Yielding and Damage Begin

NoYielding or Damage

ons

I MCE (From Map)

W 2/3 MCE (Design Basis Ground
Motion)

I Buildings are designed for these
ground motions after dividing Design
Basis Ground Motion by a ductility
reduction factor (from 3 to 8)

M Assembly Buildings (I=1.25)

Essential Facilities (I=1.5)



Summary

Earthquake damage from

Drift

Acceleration
Ground motions greatly vary
Code ground motions are based on frequency
of events
Code designed buildings are safe, but will be
damaged
Older buildings do not have the strength or
ductility of new buildings



Prior to the quake

Understand how your building will perform
when subjected to different levels of ground
motion.

Understand how your collections will perform
when subjected to various levels of
acceleration.

Take action to strengthen building.

Take action to protect collections.



After the quake

Is my building safe to enter?
How do | know?
Who is responsible for assessing damage?

How long will it take to tag my building?



ATC-20 Rapid Evaluation Safety Assessment Form

Inspection
Inspeciar I0: Inspoction date and time: O s Oem
Atikiatmn: Areas inspected: [ Exterior ondy [ Exterior and imterior _J
\,
(_Building Dascription Type of Construction _‘\
Building mame: O Wend frame O Concrete shear wall
s [ steal frame O uUnreinforced masonry
[ Til-up conerete O Reinforced masonry
[ concrate frame O other:
Building contactiphane:
Humber of stories above greund below ground: gm“" Dooupmnoy O 0
. , u Dwelling Commercial Govmament
A . “Footprint feet):
poge iy |f|r|l'l :n“ .Iisfquare il [ Other residential [ offices O Histaric
Number of residential units: O Public assembly O industrisd =~ O School
Mumber of residential units aot habitable: O Eresgency services [ Other:
> <
(- Evaluation Estimated Building Damags
Imvestigate the budding for the conditions balew and check the appropriate column. [excluding contants]
Dbserved Conditions: Minar None Maoderate Bavers D Nona
Coliapse, partial collapsa, or building off foundation a [ | O O o-1%
A Building os story keaning O O O O 1-10%
FIEId mﬂnuul i Racking damage tn walls, uther structural damage O a O O 10-30%
' Chimney, parapet, or other falling hazard O O O O 30-80%
Ground slope mevement or cracking | | L [ s0-100%
postearthquake safety ot socy o G 8 Owm
Comments:
evaluation of buildings \ >
I"F Posting -\l
h‘:nnﬂ Edltlon Choosa a posting based on the evalustion and team judgment. Seveve conditions andangenng the ovarall bwilding are groands for

an Unsafe posting. Localized Severe and overall Mocerale conditions may allow a Restricted Use pesting. Post INSPECTED
placard at maun entrance. Post RESTRICTED WSE and UNSAFE placards at all antrancas.

[ MNSPECTED (Green placard] [] RESTRICTED USE {¥ellow placasdl ] UNSAFE [Red placard)
Record any use and entry restrictions exactly as written on placard:

\

r Further Actions Check the boxes balow only if further actions are needed.
[ Bamicades neoded in the foflewing areas:

LN

O Detailed Evaluation recommanded: O Struetural O Gentechnical O other:

[ Other recommendations:

Comments:

Applied Technology Council
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ATC 20 - Detailed Evaluation

ATC-20 led Evaluation Safety Assessment Form
Inspection Final Pasding Builfing aaime Irpecing I
Iugecicr i fram page: 2 .
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k_ Inssection de and Time D L D - I:I Linsede J daragnd peitions. Indicste demage
paiars
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Colspse o pertial callpss m| | a r Posting -"\
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Provious posting: [ WNSPECTID [ RESTRICTEDUSE  [J UNSAFE  Iespectar D Daee:
Stroctural harards: £ %
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Procest conneclions 0o O a Receid any see and eatry restrictions exactly as wrtten an placand:
Gtk o o a
Nosstructural harsds: . v,
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Continue on page I



Tagging in Christchurch NZ

Reinforced Concrete Steel UhirelToned Matoary

M Green

M Green m Green
- Yellow Yellow
- ¥ Red W Red
Timber Reinforced Masonry Unknown / Not reported
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- W Red M Red

Figure 8: Building safety evaluation tagging status for CBD buildings as per 1 8™ March 2011.



Tagging - will overwhelm existing

resources

City
County
State
National

Mostly done by volunteers



Trigger Event

Jurisdiction assesses needed
inspection resources

Jurisdiction contacts County
for additional resources

County contacts State for
additional resources

State contacts SEAU

ePrimary Contact — SEER
Committee Chair

eSecondary Contact — SEAU
President

SEAU members begin
contacting SEER Centers and
letting them know of their
availability

SEAU coordinates with State
to understand resource needs

" “SEER Centers are in need of

inspectors. Contact your
nearest SEER Center to let
them know of your
availability.” The text will
include the contact info for
each SEER Center.

SEAU sends mass text
message to all people in the
SEER Committee database.

SEAU contacts SEER Centers
and obtains the primary
contact information for each
SEER Center.

SEAU Volunteer Flow Chart

SEAU coordinates with SEER
Centers to understand
available resources

State gives resource
assignments to SEAU

SEAU makes assignments to
SEER Centers and provides
Jurisdiction contact person to
coordinate with

Seer Center contacts
Jurisdiction and confirms
resource needs

SEER Centers begin making
assignments to teams of
inspectors, letting them know
when and where to report.

Regular contact between
SEAU and State

SEER Centers report to SEAU

regarding assignments made.

Regular contact between SEER
Centers and SEAU




What if | can’t wait for the city
to provide inspectors?

Can | be proactive in preparing?

Building Occupancy Resumption
Program
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The purpose of BORP is for a jurisdiction to
preauthorize a post-earthquake building
Inspection.

Win for Owner — Immediate Tagging and Re-
occupancy

Win for Jurisdiction — Fewer inspections and

knowing that BORP buildings will receive better
Inspections

Win for Public — Faster access to resources



Additional Benefits of BORP

Essential facilities will receive immediate pre-
planned inspections allowing them to begin
operations sooner.

Business can begin functioning much sooner
following the event.

Building owners can be made aware of
weaknesses in their building and can choose to
strengthen their building prior to an earthquake.
Building owners will be better prepared to deal
with the effects of an earthquake.



Requirements for BORP

Owner hires a structural engineer to prepare
the BORP Plan.

Engineer studies the building to understand
the strengths and weaknesses.

A detailed inspection plan is prepared.

Plan includes names of specific inspectors
who will be pre-authorized to inspect the
building.

BORP Plan is reviewed by an authorized
reviewer.



Cont.

BORP Plan with review letter is submitted to
the jurisdiction.

Jurisdiction reviews BORP Plan.

Jurisdiction returns plan to owner authorizing
the listed individuals to provide post-
earthquake inspection and tagging.

A BORP Certificate of Approval is issued to
Owner.



Following Event

BORP Inspection Plan must be initiated
within 2 or 3 days of the earthquake.

If it is not implemented, then the jurisdiction
may cancel the BORP and assign other
inspectors to tag the building.



ACTION ITEMS

Assess BU|Id|ng
and Collections



