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CTS Investigation: Years 1-3+ Activities

* Collected Physical Evidence

» Subsurface Investigation

* Created Investigation Plan

* Established Team Leaders

* Developed Failure
Hypotheses

* Created Collapse Timeline

* Received Congressional
Funds

Jun-Dec Jan-Jun

YR1 2021 2022

* Took Custody of Evidence

* Developed Baseline
Structural Model

* Scanned Warehouse &
Evidence

* Developed 3D Model

* |nitiated Corrosion Studies

* Developed Invasive &
Structural Testing Plans

* Received Court-Transferred
Specimens and Test
Records

* Completed Wave
Propagation Tests

* Acquired & Moved into
Additional Warehouse

* Conducted Records Review,
Corrosion Studies, Collapse
Modeling, & Interviews

Jul-Dec Jan-Jun

YR 2 2022 2023

* Searched for CTS Security
Video Footage

* Released Samples to
Town of Surfside

* Took Detailed Slab
Measurements

* Summarized Preliminary
Observations from Code
Checks

Launched Invasive Testing
Launched Structural Testing
Created Tower Collapse
Model

Conducted Mechanical
Testing of Concrete Cores
Completed 3D Slice SSI
Simulations

Updated Collapse Timeline

Jul-Dec Jan-Mar Mar-Apr May-Jun

2023 2024 2024 2024

Cast Specimens for Full-
Scale Structural Tests
Enhanced/Analyzed Videos
Updated 3D Model
Conducted Accelerated
Corrosion Tests

Continued Mechanical
Testing of Concrete Cores &
Steel Reinforcing Bars

YR 3

Jul-Aug

2024
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* Acquired & Moved into
Additional Warehouse

* Conducted Records Review,
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2022
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YR 2 2023

* Searched for CTS Security
Video Footage

* Released Samples to
Town of Surfside

* Took Detailed Slab
Measurements

* Summarized Preliminary
Observations from Code
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* Launched Invasive Testing

* Launched Structural Testing

* Created Tower Collapse
Model

* Conducted Mechanical
Testing of Concrete Cores

* Completed 3D Slice SSI
Simulations

* Updated Collapse Timeline

Jan-Mar

2024

Jul-Dec

YR3 2023

* Cast Specimens for Full-
Scale Structural Tests

* Enhanced/Analyzed Videos

* Updated 3D Model

* Conducted Accelerated
Corrosion Tests

* Continued Mechanical
Testing of Concrete Cores &
Steel Reinforcing Bars

Mar-Apr

2024

May-Jun

2024

NCST Public Meeting
Conducted First Slab-
Column Test
Completed Historical
Wind Study
Launched Archival
Research of Records

YR 3

Jul-Aug

2024
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CTS Investigation: March 2024 Advisory Committee Meeting n\JIST

(b) HUL i ﬂ L — D
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Visual Evidence Presented in Slides Spans 4 min 14 s

©2021 Used with permission.
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CTS Investigation: March 2024 Advisory Committee Meeting n\JIST

(a)

Theme 2:
Analysis and Testing
Updates

superstructurec—) building

first floor

basement
substructure 4 =
PP B e
| ” Ao ,ﬁﬂ;w | 1|  foundations
’lr' [ W
s - soil-;ock

Source: NIST using ETABS and LS-DYNA software

structural behavi

Source: NIST

Expansion of Corrosion
Products

“Rust” volume
occupies up to 6 times
vol. of parent metal
e SRR

* Bursting stresses can
crack concrete

* Reduced area of
steel

Source: NIST

( b) (1) Pool deck slab model (ATENA):
« Evaluate multiple potential

failure initiation mechanisms in
pool deck slab

* Model addresses several
behaviors and failure modes
including flexure, shear,
punching, shrinkage, creep,
corrosion, and degradation

(2) First floor slab (LS-DYNA):

+ Evaluate potential failure
progression scenarios in
pool deck slab

Lobby $12°

poot deck slab

Nonlinear springs based on geotéchnical modeling

(4) Global tower model (LS-

DYNA):

« Evaluate multiple potential
failure progression
mechanisms within the
tower

« Explore possible failure
initiation mechanisms
within the tower

* Model addresses several
behaviors and failure
modes including flexure,
shear, punching, and
column buckling/crushing

(3) Slab-beam-column

connection (ATENA):

+ Evaluate potential failure
progression mechanisms

at pool deck slab-tower
interface

+ Validate against
experimental data

Sources: NIST using ATENA and LS-DYNA software

Task 3 — Lap splices - ="
in column at L-9.1

g prar
\ 2\
[~ Lap splices RN

|~ Sustained load

~—— Sustained
load

Column

Loading
ram

Test
specimen

Strong
floor

;J Task 2 — Connection at L-9.1

Task 1 - Slab-column
connection in pool deck
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CTS Investigation: March 2024 Advisory Committee Meeting n\JIST

(a)

-

Theme 3:
Analysis of Failure
Hypotheses

~

Degradation Mechanisms

1. Cracking creates a “highway” for Cl, H,0, and CO,
to reach reinforcing bar causing corrosion

CROROIO)

Building Tower

0RO

2. Concrete microstructure altered by the
environment, changing mechanical
properties

Paver
e HO C O, o,
Waterproofing membrane

Topping slab ¢

3

1
[ *? i{, Z

Pool Deck Slab

‘\ Site Perimeter

Type

Locations Where Design Strength of Slab-Column
. s T e Connections and Slab Flexure Do Not Meet Original Code
: i 1 |
- — Source of underlying original
H design drawing: Town of
i Location of Understrength Surfside
T lab-column
i Understrength  comections | “120flexure
: severe [ ) —
T
un moderate
F 16"

PRELIMINARY ANALYSIS RESULTS

j) Sample depth range 25 ft-26 ft

o 5 7 7

L

Sample depth 36 ft

¥
A

Additional (NOT Included in De:

igned
d (NOT PRESENT)
ed ) Source all images: NIST

PRELIMINARY ANALYSIS RESULTS



CTS Investigation: April 2024 Historical Wind Study
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CTS Investigation: Years 1-3+ Activities

e Received Court-Transferred

* Collected Physical Evidence X * Launched Invasive Testing » Completed Mechanical
* Subsurface Investigation apé(e:glrrgsens 2l 1SS * Launched Structural Testing Tests of Reinforcing Steel
. Erfattjdhln;l/?rstigatli_ondPlan « Completed Wave c Eﬂrgzteeld Tower Collapse . gﬁnspli?:tgctlj & Scanned
* Established Team Leaders . ysical Evidence
* Developed Failure . 222%?55;';”&33; into * Conducted Mechanical « OMB Approved Instruments
Hypotheses Additional Warehouse Testing of Concrete Cores « Launched Subsurface
* Created Collapse Timeline « Conducted Records Review, y §9mﬁ)|iffed 3D Slice SSI Materials Tests
* Received Congressional Corrosion Studies, Collapse imulations ‘ _
Funds Modeling, & Interviews * Updated Collapse Timeline
Jun-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Mar Mar-Apr May-Jun Jul-Aug
YR1 2021 2022 YR2 2022 2023 YR3 2023 2024 2024 2024 YR 3 2024
* Took Custody of Evidence + Searched for CTS Security * Cast Specimens for Full- * NCST Public Meeting
* Developed Baseline Video Footage Scale Structural Tests‘ * Conducted First Slab-
Structural Model * Released Samples to * Enhanced/Analyzed Videos ColumnTest
* Scanned Warehouse & Town of Surfside * Updated 3D Model * Completed Historical
Evidence e Took Detailed Slab * Conducted Accelerated Wind Study .
* Developed 3D Model Measurements Corrgsmn Tests . * Launched Archival
* Initiated Corrosion Studies * Summarized Preliminary * Continued Mechanical Research of Records
* Developed Invasive & Observations from Code Testing of Concrete Cores &

Structural Testing Plans Checks Steel Reinforcing Bars
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CTS Investigation: June 2024 Mechanical Tests

Source: NIST




CTS Investigation: Years 1-3+ Activities
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* Took Custody of Evidence « Searched for CTS Security * Cast Specimens for Full- * NCST Public Meeting .
* Developed Baseline Video Footage Scale Structural Tests‘ * Conducted First Slab- .
Structural Model * Released Samples to * Enhanced/Analyzed Videos ColumnTest * Relaunched Interviews
* Scanned Warehouse & Town of Surfside * Updated 3D Model * Completed Historical « Completed Column
Evidence * Took Detailed Slab * Conducted Accelerated Wind Study _ Tests & Mechanical
* Developed 3D Model Measurements Corr95|on Tests . * Launched Archival Tests of Concrete Cores
* Initiated Corrosion Studies e Summarized Preliminary y Congnued Mechanical Research of Records * Conducted First Beam-
* Developed Invasive & Observations from Code Testing of Concrete Cores & Slab-Column Joint Test
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Evaluated Hard Drives
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CTS Investigation: August 2024 Structural Tests at UW
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NIST Engineering Laboratory (EL)
Structures Group (MSSD)

Infrastructure Materials Group (MSSD)
Earthquake Engineering Group (MSSD)
Community Resilience Group (MSSD)
Disaster Statutory Programs (MSSD)
Intelligent Systems & Fire Research Divisions
EL’s Data, Security, Technology Group

EL’s Applied Economics Office

MSSD = Materials and Structural Systems Division

Collaborate

Coordinate
Cooperate

Federal

Federal Emergency Mgmt. Agency
U.S. Army Corps of Engineers

U.S. Geological Survey

National Science Foundation
Federal Bureau of Investigation
Department of Defense

NOAA’s National Weather Service
Bureau of Reclamation

NOAA = National Oceanic and Atmospheric Administration

DOT = Department of Transportation

NIST

Physical Measurement Laboratory
Materials Measurement Laboratory
Public Affairs Office

Office of Chief Counsel

Program Coordination Office
Management and Organization Office

Acquisition & Agreements Mgmt. Office
ITL’s Statistical Engineering Division

ITL = Information Technology Laboratory

Local and State

Miami-Dade County Mayor’s Office,
Fire, Police, and Building Departments
Town of Surfside

City of Miami Beach

Florida Division of Emergency Mgmt.
Florida DOT and State Attorney’s Office
Virginia Beach Fire Department

USAR Task Forces

USAR= Urban Search & Rescue




CTS Investigation: FY22-24 Budget & Contracts Overview

NST

Correcos e seppres

Modification
(3/2024)

Modification
(4/2024)

Modification
(5/2024)

Modification
(5/2024)

Modification
(5/2024)

New Contract
(7/2024)

New Contract
(7/2024)

Modification
(8/2024)

Modification
(8/2024)

New Contract
(9/2024)

Evidence Collection
Leadership & Support

Invasive Testing Support

Full-Scale Structural Testing

Geotechnical Engineering
Project Leadership

Evidence Storage
Management & Protection

Geographic Information
System Software

Building & Site History
Support

Steel Corrosion Expertise

Geotechnical Engineering
Support

Create 3-D building
information model

Florida International University (FIU)
Applied Research Associates (ARA)
University of Washington (UW)
University of lllinois, Urbana-
Champaign (UIUC)

Miami-Dade County

ArcGIS

J.R. Harris & Company

Tourney Consulting Group

Geocomp

Fluency Architecture & Design

Co-leadership for P2

P1, P2, P3, P4, P5, P6, P7
P2, P4

P6

Co-leadership for P5

P7

P3

Co-leadership for P1
P6
P4
P5

P3

FY22-FY23
CTS Investigation
Appropriated Funds Spent

Labor: S 7.5M (34%)
Other Objects*: S 15.5M (66%)

*contracts, equipment, travel, misc.

FY23-24
Disaster Supplemental Funds
Spent to Date

Labor: $ 3.1M (32%)
Other Objects*: S 6.5M (68%)

*contracts, equipment, travel, misc.



NIST Seeks Additional Data

NIST

Resilience

Search NIST Q = Menu

https://www.nist.gov/disaster-failure-studies/data-submission-portal

DISASTER & FAILURE STUDIES

About the Disaster &
Failure Studies Program

National Construction -+
Safety Team (NCST)

Champlain Towers South
Collapse NCST
Investigation

Hurricane Maria Program

Joplin Tornado NCST
Investigation

World Trade Center NCST
Investigation

Studies by Hazard Types +

Impacts &
Recommendations

Data Submission Portal
Data Archive +
Recent Activities

FAQs

Data Submission Portal

General Overview

Traduccion al espaiiol

Disasters and failure events provide important opportunities for scientists and engineers at the National Institute of Standards
and Technology (NIST) to learn how we can improve the safety of buildings, their occupants, and emergency responders. NIST has
studied and investigated more than 50 earthquakes, hurricanes, building and construction failures, tornadoes, and fires since
1969. The goal for these post-event assessments is to recommend improvements to building codes, standards, and practices. The
Disaster and Failure Studies Program provides leadership, coordination and management for all disaster studies at NIST.

To fully understand a damaging event, NIST must gather all possible evidence, including photos, videos, or other documentation
that may be owned and held by the public that contain clues about the event, the buildings affected, or the emergency

response. For this purpose, NIST established the NIST Disaster Data Portal to serve as an entry point for the general public and
other stakeholders to upload files for investigations and studies of disaster and failure events. The Portal helps ensure that this
valuable information is organized and maintained to enable study, analysis, and comparison with subsequent severe disaster and
failure events.

Click on the button below to submit data including photos, video, and other documentation associated
with a disaster or failure event. Submitters will be asked to complete a form for each submission that
includes a description of the data, credits, and permissions.

Access the Data Portal

-Source: 2021, M. Santana

‘. ©2021 S. Nir & G. NI




Disclaimers for Presentations

A IMPORTANT: ALL DATA ARE PRELIMINARY

®* These presentations describe preliminary data gathered to date as well as preliminary
analyses of these data. Data and analyses are subject to change.

®* Once all data are finalized and analyzed, they will inform a broader understanding of the
likely technical cause or causes of the collapse —and NIST’s findings and
recommendations.

®* These presentations do not constitute NIST findings or recommendations.

* All survey and interview data collection included a consent process that specifies the
allowable uses of data and protections of respondents.

* Copyrighted content (such as photographs) appearing in these presentations is used with
permission; reproduction, redistribution or reuse may require copyright holder
permission, including for content with anonymous attribution/credit.

* Every reasonable effort has been made to identify copyright holders for content (such as
photographs) appearing in these presentations.



Champlain Towers South Investigation

Failure Analysis by the Numbers (investigation to date)

300+

POTENTIAL STRUCTURAL FAILURE POINTS
BEING ANALYZED FOR 25 FAILURE HYPOTHESES

20,000+

RECORDS USED
TO ESTABLISH THE BUILDING’S HISTORY AND PRECOLLAPSE

CONDITIONS

Tens of 1000’s

OF ADDITIONAL CIVIL LITIGATION RECORDS
RECEIVED SINCE MARCH 2024

GIGABYTES OF DATA
REVIEWED IN ARCHIVAL RESEARCH

o D08

INTERVIEWS COMPLETE
92 MORE INTERVIEWS + 10 FOCUS GROUPS PLANNED

Created by Ifanicon
from Noun Project

~1,080
STRUCTURAL MATERIALS TESTS COMPLETED

ON CONCRETE AND REINFORCEMENT SAMPLES
EXTRACTED FROM THE BUILDING

108

GEOTECHNICAL MATERIALS TESTS COMPLETED

OR UNDERWAY
ON SOIL/ROCK, FOUNDATION, AND GROUNDWATER SAMPLES

14

FINITE ELEMENT MODELS
IN ACTIVE USE FOR STRUCTURAL AND GEOTECHNICAL ANALYSES

Created by symbolic
from Noun Project



Champlain Towers South Investigation

Schedule Impacts

1. Programmatic Challenges

2. Technical Challenges



Champlain Towers South Investigation

Schedule Impacts

1. Programmatic Challenges

Structural Laboratory Geotechnical Program Social Sciences Program

Slab-Column Tests
» Extended time required to customize the

* Time in working through challenges of a * Loss of NIST key geotechnical staff interview instruments for each stakeholder
complex, large scale test program member and have them approved

* Interviews paused for the six weeks
surrounding the collapse anniversary

» Extended time to access local government
records for archival research

3D Slice { = Bl o e

Computational model with substructural

. . parameters (soil, rock, foundation) updated
tested, with corroded reinforcement. with input and uncertainties from lab tests.

Post-test condition of slab-column connection

Source all images: NIST Interview in progress.



Champlain Towers South Investigation

Schedule Impacts

2. Technical Challenges

Low Strength Test Results Uncertainty Quantification Specimen Collection Bias

Example foundation pile-shaft core with a

low compressive strength test result.
Sample of concrete reported to be “crumbly”

by personnel working at collapse site.

Compression strength tests of
concrete cores with variable
moisture content.

Source all images: NIST
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Champlain Towers South Investigation Schedule

NIST & MDPD: evidence collection at collapse site
civil litigants investigation at collapse site

NIST & MDPD: observationsiNDT at warehouse

civil litigants observationsiNDT at warehouse

NIST & MDPD: addt'l warehouse spacelmove specimens

NIST: invasive extraction at warehouses (MDPD invasive not shown)
building code, design drawing, and permit review

publiciprivate records: interviews & interview support

as-built conditions

repair, renovation, inspection, loading history

physical evidence collection, tagging. and handling

physical evidence database, debris origin

collectionfanalysis of digital evidence (images & videos)

subsample collection & mechanical testing

interviews, focus groups, surveys

start Lidar and drones

LiDAR data. drone maps. InSAR data

3-D model & interactive tool

imagelvideo processing & analysis - forensic analysis
animations

initial materials characterization and preinvasive NDT
support invasive extraction

mechanical testing of concrete and steel

petrography, concrete materials analysis & durability

complete site investigation

field and laboratory investigation
geotechnical data collection & analysis
soil-structure interaction analysis
foundation evaluation

geotechnical analysis of failure hypotheses
baseline analysis + code check

laboratory mockup tests

collapse modelng

structural analysis of failure hypotheses
recommendations

reports

+

March 2024 estimate for
release of draft report for
public comment

11 month delay in draft

complete interview suppor
c

i
< data cleanup and documentstion

j \
<4 image cleanup and documentatian
! 1

+ vibrations testingaddt' obs & extraction
civil litigants
+
+ % CL settlement finalized
+
phase 0 phase 1 phase 2a phase 2b phase 3 phase 4 phase 5
+ + 0+ o+ + + +
qﬁmunly condo records. jocs frorn MDPD docs from civ litigation complete commission and P & 2 minutes
phase f as-built phase 2 as-built analysis of cornpliance
priority istory wind load history
comnplete priority 2 IR history and loading history.
collection andtagging handling and subsampling procedures
evidence log _ basic measuremnenl priority 1 origin priority 2 origin priority 3, incl digital sources of origin
priority 1rlleclior\ complete priority 1analysis completefpriority 2 collection starts priority 2 analysis complete
phase 0 extraction phase 4 phase 5

initial interviews

start INSAR data and drone maps

interactive tool operational
+

st oresic i snayss,

complete Lidar data
+

phase 1 phase 2a phase 2b phase 3

- + < end mech testing
start training FlUteam end training start FlL irterviews complete interviews
complete INSAR and drone maps

interactive tool substantially populated BIM rmodel contract awarded

tagging donelsfrch toolfcomplete forensic video analysis

'
BIM 95 complete  interactive tool fully populated

image analysis (all teams but P5) complete

animation contract awarded

complete init mat'ls char & preinvasive NDT  trial mix design complete

+

end ihase 4 extraction phase 5 support
steel & concrete mechanical properties - priority 1
I < . corvcrate chrical properis  riorly 2

on-site vibration tests

——
start detailed hypotheses analusis relirminary analysis start modified options 6.7.8
ETABS and SAFE models start co!e c!ec! complete co!e c!ec! i
+

+ i

all test data suhmille“g
+

+

level 1rodel as designe run level 1model as designed
Y

I 3 petrography and dursbility arilysis complete
1

complete NDT and lab testing report

all structural tests cnmplele+

I
data atalysis complete

preliminart start detailed cumi\\ahon and analysis

SS| arialysis complete

i
I

I |

| |

I I

I I

start sirnplified analysis start detailed analysis I i

#— | |

start detailed evaluation_numerical models ase conlract draft reports complete geo services contract foundation analysis complefe |

' i

I i

| |

I i

I i

I I

I i

"
draftrecommendations
Level 2 EpBituitina

omplete docs frorh civil liigation

| | 1
complete focus group data collectign; complete coding and analysis of interviews
+comq|ete coding and analysis of focus groups

{ /

report for public comment

' '

' '

' '

N draft animations
' '
1 i
' '
I '
' '
' '
| I
I '
I i
|

1
1
1
1
1
|
)
1
1
|
H
1
1
|
d

o
all structural test reports submitied, reviews, fully vetted
i |

4 all modeling runs domplete !

| i i
+ all structural failure analyses of failure hypotheses complete

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i
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| i
20, review, oureach, fevision i i
| i
|

i

|
Level 2:technical & policy review and revisions

|
SRS TRE R L ! techoical . polioy review andrevisions |

final anlmahTs

1 draft reponts for public review




Champlain Towers Building &
South Investigation Code History
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Source: American Concrete Institute

Tens of thousands of additional civil litigation New digital evidence contributed to mapping Technical inquiries and archival research shed light on
files transferred to NIST since March 2024. of construction joints in pool deck. 1980s design/construction practice in South Florida.

0.3 E-W (Dir_01), Top Mat Cover 0.3 NS (Dir_02), Top Mat Cover

0z 0z Adapted by NIST (Original Source: CTS Receiver)
02 T 02 b enamesnma _
3015 3.0.15 3 . . .
g g Timeline of Major Renovations
w 01f w o1
. 005 005 Garage Repainting. Repair:
Cover Schematic |
E-Wtop oA u 0 | —1- 2009 2009-07-24: Pressure cleaning of pool area
0 1 2 3 4 5 0 1 2 3 4 5 ir: [presumably within the garage). Painters
4 Pool Repair: Ipr ly garag
—— | N-S top Cover (in) Cover (in) B o e i S ST started 2009-07-17
29: Pool identified as leaking 21in - . T
E-W (Dir_01), Bot Mat Cover N-S (Dir_02), Bot Mat Cover in of water weekly. Water seeping into garage e orrm pags w clading W
05 0.2 and pool equipment room. Engineer
contracted to review condition of pool, write e 201 1 2009-08-07: Painting of garage underway.
047 015 specifications and scope of work Painters to “build a bridge over the parking
z z 2009-06-23: Loose tiles repaired on spa. Pool D e ot
—— | N-S bot g0 5 condition worsening, with spaling and -+ 2012 0 Co
E ) exposed rebar obssrved 2010-40-29: Concrete repair work in the
o2t 8 garage completed. No additional leaks to be
- = 2009-07: Solicited proposals for repair of the % 4
E-W bot = ST pool. Interviewed new pool service -1 2013 Siduecad st e e,
01t companies. Building manager recommended
changing pool maintenance to company who .
o could perform repairs in-house. =1 2014  Planters and Drains:
Source. NlST 0 2C T‘( ) o é 3( ) L 2009-08-21: East wall of pool repaired 2009-08-21: Several drains blocked in the
over (in over (in ez o U Topla e T
2009:12:15: New pool heater nstalled —+ 2015 foularea. raninesrelaced it now 2in
SU1:1:08: dactzcat hoaler 1o be ieplaoed * 2009-08-28: Planter drains identified as “full of
Detail | li iree roots, sand and dir.”
etailed measurements used to anal yze compliance. ; J

Records used to populate timeline of pool

Preliminary Analysis Results -
i Y deck renovations.




Champlain Towers él_ Evidence Collection

South Investigation [ EEAZEEENY NIST
Phase 5 Extraction 593 Tests Completed 183 Tests Completed for Completed Forens_ic Analysis
187 cores extracted since March for Mechanical Mechanical Properties of of Hard Drives

2024 resulting in 235 testable
samples.

Properties of Concrete Reinforcing Steel
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Identified Additional Security
Cameras in Proximity of CTS
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Champlain Towers Evidence Collection
South Investigation & Preservation

Interviews Resumed by FIU Social Archival Research Recent Uptick in Submissions to
Science Team NIST’s DFS Data Submission Portal

DISASTER & FAILURE STUDIES

88" Street

Abdiit e biaster Data Submission Portal

Failure Studies Program

National Construction -+
Safety Team (NCST) General Overview
. Champlain Towers South i
< Collapse NCST Traduccion al espafiol
f Investigation Disasters and failure important for scientists and engineers at the National Institute of Standards
Hurricane Maria Program and Technology (NIST) to learn how we can improve the safety of buildings, their occupants, and emergency responders. NIST has
el studied and investigated more than 50 carthquakes, hurricanes, building and construction failures, tornadoes, and fres since
loptin Tornado) 1969, The gos! for these recommend building codes, standards, and practices. The
Investigation Disaster and Failure Studies Program provides leadership, coordination and management for all isaster studies at NIST.
World Trade Center NCST
liestigtion Tofully NIST must gatherall luding photos, videos, o other
S g that may be owned and held by the public that ] the buildings affected, or
ot Studies by Hazard Types response. For this purpose, NIST established the NIST Disaster Data Portal to serve as an entry point for the general public and
o Impacts & other stakeholders to upload files f d studies of isaster and fa The Portal helps ensure that this
Recommendations valuable information is organized and maintsined to enble study, analysis, and comparison with subsequent severe disaster and
a5 failure events
| pata Submission Portal
Data Archive +
Recent Activities

Click on the button below to submit data including photos, video, and other documentation associated
FAQs with a disaster or failure event. Submitters will be asked to complete a form for each submission that
includes a description of the data, credits, and permissions.

Access the Data Portal
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Champlain Towers M} Remote Sensing &

South Investigation Data Visualization NIST
15,035 Images & Videos Tagged LiDAR Scan of South Basement Wall Continued Population of Data
in Griffeye Database Visualization Tool
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Champlain Towers Materials
' NIST

South Investigation Science
Phase 5 Extraction Approx. 300 Petrographic, Chemical, and Durability Geospatial Mapping
A ettt Related Property Tests of Structural Concrete of Concrete
samples. e Properties
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Test for resistance to chloride ion penetration.
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Portion of slab that
collapsed under building.
Treated as Pool Deck

25.8728°N

25.8727°N

Concrete mapping zones.
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Core check-in and NDT.
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Concrete petrography.



Champlain Towers

South Investigation

Pile Core Strength

— Geotechnical
ZXVM Engineering

Soil-Structure Computer
Simulation

NST

Pile Core Elastic Parameters

Soil/Rock

87 Park wall
Sub-structural

3D Slice
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Champlain Towers Structural
South Investigation Engineering NIST

Structural Laboratory Tests Modeling Slab-Column Connection Failures in the Pool Deck

PN P B/ larger
Crack width

Finite element

smaller models.

Laboratory slab-column

connection test.
(3 of 8 complete)

S Critical Shear
Crack Theory

Finite element model of pool-
deck with slabs, beams, and

columns.

Laboratory column tests,
(3 of 3 complete) Source all images: NIST



Champlain Towers South Investigation
Next Six Months

* Advance analysis of failure hypotheses: Initiation &
progression of partial collapse
» Start drafting recommendations

CTS NCST

Investigation

. « Complete review of local gov't docs P Arsose:‘r?ieg:oiizfjlcilndIs(jgbu“on SIFELTEL
gugdlngf « Complete review of civil litigation docs % Sa i pl ’ t dg bility and ai
ode nistory « Finalize anaIySiS of Compliance nalyze concrete aurabliity and aging

Analyze reinforcement corrosion

S , Complete Geotechnical Interpretative Report
Evidence Collection ZINEED GelE PIEEEEEng ol e Geotechnical SSI analysis with Structural Engineering
=I} & Preservation o ALl S el el gealll Engineering Analyze potential geotechnical contributors to
Complete interviews / start focus groups _
failure hypotheses

Complete structural laboratory tests

Significantly complete BIM model .
Remote Sensing & Analyze images for failure hypotheses @ Structural !ncorporate 26 Bl Eme [p7e EelEpse det
gl D7t Visualization Continued population of data Engineering IS;C; Tgl?aepﬁe models to analyze failure

visualization model hypotheses




NCST Investigation of the Champlain Towers South Collapse

Investigation Overview & Update

Judith Mitrani-Reiser

Lead Investigator
judith.mitrani-reiser@nist.gov
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FATHERS, MOTHERS, SONS, DAUGHTERS, BROTHERS, SISTERS...
3 Soul in arts

Glenn R. Bell

Associate Lead Investigator
glenn.bell@nist.gov

Submit relevant information to NIST:
disaster@nist.gov
https://www.nist.gov/disaster-failure-studies/data-submission-portal




