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Joplin Tornado Overview
EF-5 tornado
200+ mph

up to 1 mile wide, 22.1 miles long

= 8,000 structures damaged or destroyed

162 fatalities, >1,000 injuries

Source: NOAA



Preliminary Reconnaissance



Preliminary Reconnaissance -
Data Collection Scope and Sources



National Construction Safety Team



Draft Technical Study Plan



1.

Draft Technical Study Plan -
Objectives



Draft Technical Study Plan -
Technical Approach
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Draft Technical Study Plan -
Expected Outcomes
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Draft Technical Study Plan -
Anticipated Impacts
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Primary Objective

Presentation Outline
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Meteorological Conditions

N

®JOPLIN: MAY 22, 2011, 2:00 PM CDT
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© 2004 Frank Lombardo. Used with permission.
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Near Surface Wind Environment — Indirect

EF4
(“Extensive”)
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Near Surface Wind Environment — Indirect
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Tornado Climatology and
Associated Risk

(E)F Number Tornado Count Fatalities Injuries

1 Y 2 49

3 7 19 179

5 (May 22, 2011) 1 162 1000+
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Tornado Climatology and Associated Risk

® JOPLIN Source: FEMA
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Spatial Characteristics of Joplin Tornado

1 Light | Medium | Totaled | Demolished |
3562 608 1010 2058

245 90 185 272

7 20 12 98

51 18 31 92

| Limited | Moderate | Extensive | Catastrophic |
1381 1166 1192 1612

58 65 60 138

| Industrial [SEKE 1 1 0

| Unknown | 561 409 379 572

23



Enhanced Fujita Scale Assessment
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Next Steps
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Warnings

. ——————
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NFPA 72 National Fire Alarm and Signaling Code, Chapter 24 on Emergency
Communications Systems

NFPA 1221 | Standard for the Installation, Maintenance, and Use of Emergency Services
Communication Systems, Chapter 14 on Public Alerting Systems

UL 1971 Standard for Signaling Devices for the Hearing Impaired

ANSI S1.13 | Measurement of Sound Pressure Levels in Air

ANSI S1.26 | Method for the Calculation of Absorption of Sound by the Atmosphere

ANSI S3.2 | Method for Measuring the Intelligibility of Speech over Communications Systems

ANSI S3.5 | Methods for the Calculation of the Speech Intelligibility Index (SllI)

ISO 9921 Ergonomic Assessment of Speech Communication

UL 1480 | Standard for Speakers for Fire Alarm, Emergency, and Commercial and
Professional Use

UL 1989 | Standard for Standby Batteries
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Public Response to U.S.
Tornadoes
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Historical Context of Joplin Tornado

© 2011 Joplin/Jasper County Emergency
Management Agency. Used with permission

© 2011 Federal Signal.
Used with permission.
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Historical Context of Joplin Tornado
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May 22, 2011 Joplin, MO Tornado

e "So...what other factors, if any, influenced the
behavior and fate of individuals, and what did they
do in response?”
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May 22, 2011 Joplin, MO Tornado
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May 22, 2011 Joplin, MO Tornado
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Preliminary Findings — Interviews
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May 22, 2011 Joplin, MO Tornado

Preliminary Locations of

Deceased # of Victims

AT&T store 1

Full Gospel Church

Harmony Heights Baptist Church
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Next Steps
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Wind Design Context for Tornadoes
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Joplin City Building Code History

Required Increased Wind
Loads for Critical Facilities?

Code Adopted (Date) ' Relevant Amendments’

1965 BOCA/NBC (10/1966) TBD

1978 BOCA/NBC (5/1980) Yes

1990 BOCA/NBC (11/1990) Ord. 93-6 (snow and wind loads) Yes

2000 IBC, IRC (3/2003) Yes




Overview of Damage and
Structures Surveyed

L
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Overview of Damage and
Structures Surveyed (Cont’d)

Catedo Construction Year Damage Fatalities/
gory Type Condition Injuries

St. John’s Hospital RC, Steel, CMU Hospital 1965-1985  Envelope/Collapse 15/TBD
Fire Station Wood Frame Fire TBD Roof 0/0
Police Station Wood Frame Police TBD Minor Exterior 0/0
Joplin High School RC, Steel, CMU School TBD Collapse 0/0
Joplin East Middle School Tilt-up Wall, CMU School 2009 Collapse 0/0
St. Mary’s School CcMU School TBD Collapse TBD/TBD
Home Depot Tilt-up Wall Retail 2000 Collapse 8/TBD
Wal-Mart CcMU Retail TBD Partial Collapse 3/TBD
St. Paul’s Church Steel Frame Church TBD Roof/Envelope TBD/TBD
Ramesh Shaw Eye Center  Steel Frame Office TBD Roof/Envelope TBD/TBD
W. Meredith Eye Center Steel Frame Office TBD Roof/Envelope TBD/TBD
4-Story RC Office Building RC Frame Office TBD Envelope TBD/TBD
Mercy Village Wood Frame Apartment TBD Envelope TBD/TBD
Greenbriar Wood Frame Nursing Home TBD Collapse 21/TBD
Single family Wood Frame Residence TBD Envelope to collapse TBD/TBD
Wal-Mart's TBD TBD TBD TBD/TBD
St. John’s Interior TBD TBD/TBD
In-Residence RC room, Steel Box TBD Intact TBD/TBD
Power Open Frame Substation TBD Collapse 0/0
Water Treatment Plant Brick Storage 1898 Collapse z%o



RC Frame, 1965 Steel Frame,1983

| |

Generator Plant Chiller Plant



Collapsed roof trusses
CMU walls Ttup walls

Collapsed roof trusses
CMU walls

Tilt-up walls

g v
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Collapsed Roof Trusses

Remainders of Collapsed Exterior West Wall
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4-Story RC Frame Professional Building

Ramesh Shaw Eye Surgeon Building



Performance of Facilities (Cont’d)

OLDER

NEWER
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Performance of Facilities (Cont’d)

 Definitions
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Performance of Facilities (Cont’d)
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Preliminary Findings
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Next Steps
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