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Course Objectives

v Understand how inspection failures
contribute to structural disasters

v Review IBC Chapter 17 and IRC Section R109
inspection requirements

v Analyze major structural failures and root
causes

v Apply inspection lessons to future projects




Why Inspections Matter

v Inspections verify code compliance and
structural integrity

v' Missed deficiencies can lead to collapse,
injury, fatalities, and litigation
v IBC Chapter 17 requires special inspections

for critical structural elements

v" IRC R109 establishes requ1red res1dent1al
inspections T T




Key Code References

v IBC Chapter 17 - Structural Tests and Special

nspections

v IBC Section 1704 - Special Inspections and
Tests

BC Section 1705 - Required Verification and

nspection

RC Section R109 - Required Residential

nspections

RC R109.1.4 - Frame and Masonry Inspection




Common Inspection Failures

Avoid This Common Mistake
in Rebar Placement

v' Failure to inspect reinforcing
steel before concrete
placement

v Improper weld inspection

v Unverified load paths and
connections

v’ Missing bracing inspections

v' Concealed work covered
before approval

v Lack of documentation and
communication
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Case Study: Hyatt Regency Walkway Collapse J
(1981)

v Kansas City, Missouri

v' 114 fatalities, more than
200 injuries

v Connection design changes ﬁ;}
were not properly ﬁi““ o

reviewed or inspected
v" Inspection and
communication failures

contributed to
. They came to watch a dance, heard
catastrophic collapse a crack like thunder, and were

v Lesson: Inspect connection ;oﬁ’;::‘;m,:m?::i
changes and verify shop deadly fall, Hyatt Regency Walkway

; Collapse, 1981.
drawings




Hyatt Regency - Code Lessons

v IBC 1705 special inspections emphasize structural steel
and connections

v' Changes in load paths require engineer review

v Inspectors must verify approved plans match field
installation

v' Documentation and communication are critical

Original Design Altered Design
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Case Study: Surfside Condominium Collapse
(2021)

v' Champlain Towers South -
Surfside, Florida
v' 98 fatalities

but not fully corrected

v' Water intrusion and
reinforced concrete
deterioration were major
contributors

v Deferred repairs increased
risk over time




Surfside - Inspection Lessons

v' Routine inspections PN sion oo e 0 S

after, orange part spreading
= debns across the street

must identify
progressive
deterioration
v Concrete spalling and
corrosion should trigger
immediate evaluation
v’ Structural observations !
should not be minimized !
v’ Maintenance inspections |
are as important as
construction inspections

Y Orange section collapses |mmed|ately
& 18 following red part, with much of it being
| pulled down along wnth the red sectlon

A Blue sectlon remains standing
 briefly, leaning further,over,
unt|| it, too, collapses from the

base as a solid section.
Collapse apears to begm

around parkmg Ievel at base )
causmg entlre red sectlon to ki |

fall vertlcally as one blg plece ;1: “h‘ : X GOOGLE
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Case Study: FIU Pedestrian Bridge Collapse ]
(2018)

v Florida International University pedestrian bridge

v 6 fatalities

v Cracks observed before collapse

v Construction staging and structural concerns no
adequately addressed

v Inspection and engineering communication failures
occurred & Ty




FIU Bridge - Code Lessons

v
IBC (;hapter 17 B FIU BRIDGE S —
requires observation JREESONSRE AN R

canopy
PRELUDE TO THE DISASTER

and reporting of

Supported on its end diaphragms, truss members 2 and 11 are in comp| n.
Post tensioning is correctly applied to put the bottom chord in compression also.

deficiencies
v Inspectors must

=T R

L]
East/south end West/pylon pier The severe nature of the cracking should have made
before and after move before and after move it obvious the structure was failing and decisions to

work on the bridge over live traffic lanes were

STAGE 2: PREPARING FOR TRANSPORT clearly wrong

COLLAPSED
SECTION

Without post tensioning, members 2 and 11 would now be tension (top image) ~

structural concerns [ ——"——

SELF WEIGHT ONLY Tension mm Compression
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immediately 4

SELF WEIGHT + POST TENSIONING s

v Temporary ~ ..

Shim

stacks

Southpier  JL M BE  Plonpier

during EOVIRPW during
= Transporter (SPMT) ove

.. » f %
conditions can be Ay

additional shim placed

LESSON 1: CHECK DESIGN IN ALL STAGES OF CONSTRUCTION o
ylon

° ° .

STAGE 3: DECK PLACED ON TEMPORARY SHIMS IN FINAL POSITION pier

Post-tensioning of members 2 and 1 is removed as they are naturally in

compression. However use of temporary shim stacks does not replicate the final

resting position of the truss and induces stresses triggering cracking.

/ Cold joint
s DRI G memeer @@
should never be
o LESSON 3: PAY ATTENTION TO CRITICAL DETAILS

Decisions to locate a drainage pipe and run several cable ducts through the 11/12 nodal region,
and construction decisions to cast the structure with cold joints at the base of the diagonals, all

.
] g I l O re d Clnel i contributed to creating a weakness at a critical location




Residential Failures and IRC Requirements

v IRC R109.1.1 -
Foundation inspections
before concrete foundationtssues | ReofingDefects | Poorbrainage systeme | S Fming
placement | :
v IRC R109.1.4 - Frame
and masonry inspections
v Common failures include
undersized beams, it ) W PR -
improper fastening, ﬂ ! nﬁ’_iﬁ } *;@, “;4!_")
missing bracing -
v Residential collapses
often stem from
concealed deficiencies

Window and Door

Electrical Issues Plumbing Problems Flooring Defects
— — — Problems




Inspection Red Flags

/ C rac ki n g beyO n d '{}')-i\— u Growij?‘(iapisr i — :
2. EXCESSIVE DEFLECTION / SAGGING
expected tolerances P dCEr TR

= Uneven Floors

v Deflection or sagging
members o O st
v" Corrosion and water B <]

= Crumbled Concrete

intrusion sy
1SS | 5. CORROSION OF REINFORCEMENT |
‘/ MlSSlng ConneCtOrS or CORROSION OF REINFORCEMENT

“ . z:asctl:dn: :?:;5 Stee!
anchor bolts - =

v' Unapproved field R ot
modifications
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v Inconsistent construction M
documentation — R j‘g_
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Restrict Access | Reduce Loads | Call Engineer Monitor Cracks




Inspector Responsibilities

v' Verify approved plans are followed

v' Document deficiencies clearly

v Stop work when critical hazards are observed

v Communicate with engineers, contractors,
and AHJs

v' Maintain professional ethics and impartiality




Special Inspections Under IBC Chapter 17

v" Structural steel welding and bolting
v Reinforced concrete placement

v' Masonry construction

v' Wood shear walls and diaphragms
v Deep foundations and soils

v Seismic and wind-resistant systems




The Cost of Inspection Failure

v’ Loss of life and injuries

v' Massive financial liability

v Project shutdowns and litigation

v Criminal investigations

v' Damage to public trust in the industry




Best Practices for Preventing Disasters

v' Perform inspections at required milestones

v Use checklists and documentation

v’ Verify corrections before concealment

v' Encourage open communication

v’ Escalate unresolved structural concerns
immediately

v Invest in continuing education
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Discussion

v What warning signs are most often
overlooked?

v' How can communication between inspectors
and engineers improve?

v What challenges exist in enforcing inspection

requirements?




Key Takeaways

v Most structural disasters involve multiple
missed warning signs

v' Code-required inspections exist to protect
life safety

v’ Inspectors are a critical part of the safety
system

v" Thorough documentation and escalation save
lives




Questions & Resources

nternational Code Council (ICC) - ICCSafe.org

BC Chapter 17 - Structural Tests and Special

nspections

v IRC Section R109 - Inspections

v' FEMA and NIST structural failure investigation
reports

v" Thank You

v
v

v' Marcus Johnson, CBO Mjohnson@4leafinc.com
v M: 909-996-0511
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