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| BUILDING
ENVELOPE

* New & Existing
Buildings

* Roofing &
Waterproofing

 Building Envelope
Commissioning

» Facade Inspections
» Garage Inspections

SOCOTEC - OUR SERVICES

| sPECIALTY
ENGINEERING

Failure & Materials
Analysis

Advanced Analysis
/Fitness For
Service

Nondestructive
Engineering

Commissioning/
Retro-
Commissioning

| ENERGY &

SUSTAINABILITY

» Energy Efficiency
» Energy Modeling

* Sustainability
/Green

* (LEED,BREEAM,
Passive House,
etc.)

* Renewable Energy

SOCOTEC

| CODE ADVISORY

Plan Review,
Interpretation &
Variances

Zoning Feasibility,
Approvals &
Permitting

Flood Compliance/
Mitigation/
Resiliency

Violation
Resolution



SOCOTEC - CHICAGO G

SOCOTEC

Our Chicago office includes technical architects and structural engineers
who specialize in building envelope and forensic engineering

Our colleagues across the globe support other service lines including
Sustainability, Low Carbon, Testing, Inspection and Certification services

SOCOTEC provides "Technical advice, compliance and risk management
in the construction and infrastructure sectors, throughout the lifecycle of
assets"
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History of Ordinances



FACADE ORDINANCES ACROSS THE U.S.

SOCOTEC

New York

Chicago

Boston

Jersey City

Florida

Market Size Building Criteria Frequency Extent of Inspection
- . Up-close/hands-on inspection
+1§’0_00 1980 +6 stories E.v‘erySyears.Bulldlngsaregrouped into 3 required every 60’ along a public
buildings filing cycles (A,B &C) .
right of way
Critical Exams: Requiredevery4, 8, 0or 12 years Frltlcal I?xams requi rfe Lhands-on
depending onbuilding classification inspection per elevation
2,500 buildings | 1996 +80’ in height p
Short Form Reports: Everyotheryearoratthe Lo .
. L Short Forms/Ongoing inspections
halfway pointofthe critical examcycle )
are visual only.
+70’ in heightor Visual onlyforbuildings <125’. Up-
+1,000 buildings 1995 ‘High-rise’ or Every 5years closeinspectionrequiredfor
>35,000 SF buildings over 125’
Fagade inspections: Every 5 years withthe
+6 stories inaugural inspection deadline of 12/31/2023
TBD 2021 (+4 stories for Visual only
masonryfacades) Structural inspections: Every 10years with the
inaugural inspection deadline of 12/31/2022
+16,000 Condo Structural inspections: Once every10years for
Assoc.’s . buildings 30years old. Once every10years for .
requiring 2022 +3 stories buildings 25 years old within 3 milesof the Visualonly

inspections

coast.




FACADE ORDINANCE

Person killed by falling
debris from 17-story
building in Chicago in
1974.

Facade ordinance
introduced in 1976 — not
formally adopted until
1996 after three
separate collapses over
a four-day period in
1994.
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TANK COLLAPSE

Tank collapse from
Brewster Building, July
2013.

Tank Inspection
Ordinance introduced in
2014.
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ROPE ACCESS SYSTEM

* Anchorage systems require
certification annually and testing
every 10 years.

« Added to OSHA Regulations
January 17, 2017.
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OTHER COLLAPSES

« Hyatt Regency, Kansas City, MO

« July 17,1981: collapse of two stacked
walkway structures.

* 114 dead and 216 injured.

» Design/Construction error. Deadliest
structural failure in over 100 years.

P on nut

Cross-beam
section

P
(a) Original design (b) Actual construction



OTHER COLLAPSES

« Champlain Towers South, Surfside, FL

« June 24, 2021: portion of condominium
building collapsed.

98 dead.

» 40-year inspection (required per Florida
Building Code, Broward County Edition)
noted severe deficiencies.
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Facade Ongoing and Critical Exams



PROCESS - ONGOING EXAMS

|dentify any imminently hazardous
conditions at the fagade from the ground
using binoculars and zoom lens camera.

Visual inspection only.

An Ongoing Inspection and Repair
Report “Short Form” is required to be
filed with the Department of Buildings
every 2 years. Must be stamped by
registered professional.

120 South LaSalle Street, Chicago, IL 60602 Form EW-1 2021
< CHICAGO
Ongoing Inspection and Repair Program Report for Exterior Walls and Enclosures
Addrest of Sulidlag 120 Seuts Laialo Seewt Clacago. & 50008 — & aw anfinance

ik fo this Buikding?
WYES  Dutes of prior Reporns 2019 oampens
17 Noe Avaiiatie
7. Please Mw’m‘lmmqmmrn; cordition of the {agade. Use t
back of thes sheet (0r sttach separste 1wport] 10 brefly d HMNW ndmml
Wepectiont, repsirs, maintensnce of comectie scso aken dating th
Dok, o recummesded 2 be pafored wihiste next rserting e {M-un.

m““"’-‘ﬁlw)

Wame of Buidisg 120 South LaSaby

LR

MAEAeRAECe feited 303 1ima e 10 (everr detrrioratam s and

| UMSAFE AND ¥ HAZARDOUS The [

ruMcamaw H Jlm-wbur- 1 Depariment of m nm'ms

Washisgton, Chicago iU
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PROCESS - CRITICAL EXAMS

« Triggered if imminently hazardous
conditions noted from ongoing exams.

* Requires at least one close-hand
inspection.

» Critical Exams may be performed in
lieu of or in addition to Short Form
inspections.

 Critical Examinations occur every 4, 8,
or 12 years depending on the building
classification.
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Building Classification

Critical Exam Frequency

Category |

Every 12 years

Category Il and IV

Every 8 years

Category Il

Every 4 years
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EXTERIOR WALL CLADDING SYSTEMS

 \eneer
e Sealant
e |nsulation

« Air / Vapor Barrier

» Substrate (concrete, CMU,
sheathing, etc.)

 Anchors
— Gravity (Dead Load) EoeesET

— Lateral (Wind Load) » AR seACE

N
7 MIN. REQD FOR
DRAINAGE WALLS

SHELF ANGLE DETAIL

SOCOTEC

HORIWZONTAL JOINT
REINFORCEMENT W/
INTEGRAL WALL TIES

THRU-WALL FLASHI

TYP. FACE BRICK ABOVE
AND BELOW ANGLE

SEALANT & BACKER RCO!

COMPRESSIBLE
FILLER, OPTIONAL

ST MASONRY
l DETAILING
TYP. FACE BRICK, TERM BAR Ml Series

DETAIL 01.030.0703

REV. 06/19/08 BT e ey
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CASE STUDY - LIMESTONE

"Half-moon" spalls near anchor points.

Stains from dirt and lichen build-up.
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CASE STUDY - MARBLE

- Water Tower Place, Chicago

« Thin-stone marble fagade built in
1976.

» Performed strength analysis of
stone after re-supporting it with
additional anchors in 2006.
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CASE STUDY - GRANITE

"Half-moon" spalls near anchor points.

Corrosion on steel angle and lug support.

Sacs

SOCOTEC
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CASE STUDY -TERRACOTTA

High-Risk Facade
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CASE STUDY - BRICK

NOTE
STRUCTURAL ELEMENTS

Y VARY, AND ARE SHOWN
FOR ILLUSTRATK)N ONLY

CAVITY INSULAT|0N NOT
SHOWN F LARITY OF
DETAIL

CARRY FLASHING %" MIN.
BEYOND END OF LINTEL
AND TURN UP TO FORM
END DAM IN HEAD JOINT

" RECOMMENDED;
“ MIN.

EXTEND FLASHING
FLUSH OR BEYOND

FACE OF MASONRY
Inbmoﬁonol Masonry Institute
DETAILINRC!
END DAM DIAGRAM __ FIELD-FORMED FLASHING END DAM I“I SERIES
DIAGRAM 01.410.0201 REV. 02/04/11 B00-IMI-0988  www.imiweb.org

SOCOTEC
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CASE STUDY - METAL

» Performed scaffold drops as well as
visual from afar.

» Missing fasteners discovered.
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CASE STUDY - GLASS, WINDOWS, CURTAIN WALLS

O
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CASE STUDY - GLASS, WINDOWS, CURTAIN WALLS

SOCOTEC

M «
8 B %
A= i i
L
-~ | =
g 4 | #
z| & @j\\ i &
]
]
3 OPEN JOINT AT
g é SUB-SILL EDGE ‘
g5 ALLOWS WATER
e = b INFILTRATION
§ " WINDOW WEEPS TO
g " _THE SUB-SiLL
& | W-2380 MuLLION BRIGOE
3 47 LONG AT MULLION
& AND END DAM
‘ @
i Mmﬂgqiwr; d ; 1/47 DIMETER © 12 0.C.
N \\\I
. =
B C 19 |
h 504] |
(A_
to WEEPS HOLE i B
B — e 5 b | T
1 7 7 Zz
METAL PANEL @“ . 7 /// ‘3’
_BY_OTHERS ! 7, I 3
T i 3
) 7 2 S ReQUIRED” © SADDLE o
g U0 LOCATION. (PICAL) EXTEND g
. 5 [ /K /SHIM_ OUTBOARD TO CATCH
2 M8 L INXEXT HALF OF THERMAL %
7 e 5




CASE STUDY - GLASS, WINDOWS, CURTAIN WALLS G

SOCOTEC

- \;..7 Two plies 174" (6mm) Clear glass

Low-E coating #2

Argon filled space

/ Spacer
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CASE STUDY - GLASS, WINDOWS, CURTAIN WALLS G

SOCOTEC

Raw Material Glass Production
(Shanghai, China)

Transport to Site
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CASE STUDY - GLASS, WINDOWS, CURTAIN WALLS
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Facade Access Anchorage Requirements
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OSHA REGULATION SECTION 1910.27(b)(1)(i) G
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« “Before any rope descent system is used, the building owner must
inform the employer, in writing that the building owner has identified,
tested, certified, and maintained each anchorage so it is capable of
supporting at least 5,000 pounds (2,268 kg), in any direction, for each
employee attached. The information must be based on an annual
inspection by a qualified person and certification of each anchorage by
a qualified person, as necessary, and at least every 10 years.”

30



VISUAL INSPECTION

* Required every year.

* Produce summary report providing
any recommendations for repair
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LOAD TESTING

* Required every 10 years.

» Test anchorages for 5,000 |b load
held in place for a period of five
minutes.
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Design Code Requirements
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SEISMIC UPGRADES

« Seismic design now required in updated
2019 Chicago Building Code.

» Has implications for building renovations
— especially low-rise brick buildings.

« Show no member utilization has
increased by 10% to avoid strengthening
— increased Engineering.
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WINDOW LOAD UPGRADES

Wind load calculation process
updated in 2019 Chicago Building
Code.

Design implications similar to
Seismic.

Wind typically governs over
Seismic for taller buildings.

Building Height

ft (m)
300(91) -

250 (76) ;
200 (61) /-

Building Height

150 (46) /
100 (30) t 2
50 (15) E 1 g
!
(0.72) (1.20) (1.68) {2.15) (2.63)
psf (kPa)

Wind Pressure

ft (m)
160 {49)

140 (43)
12037)
100 {30}

80 (24)

60 (18) / / s |BC (Exposure B) .
40(12) B i1 | =

IBC (Exposure C)

= |BC (Exposure D)

201(6) | // I
0

Key applies to figures 4-6

15 25 a5
(0.72) (1.20} (2.15)
psf (kPa)

Wind Pressure

REF. FOR FIGURES: CTBUH

(54.9 x 39.6 meters)

CLibbiihiin il
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https://global.ctbuh.org/resources/papers/download/4300-chicago-building-code-modernization-comparison-of-prototype-building-designs.pdf

PEER REVIEWS

111 W Wacker
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Other Considerations
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40 YEAR INSPECTIONS

Dear : Property Owner

Our records reflect that you are the registered owner of the building identified above.
In accordance with the Florida Building Code, Building Section 110.15 (Broward
County Administrative Provisions), you are hereby notified that the above
referenced building is due for a 40 Year Building Safety Inspection. You are
required to furnish, or cause to be furnished, within ninety (90) days from the date
of this Notice of Required Building Safely Inspection, the Broward County Board of
Rules and Appeals Building Safely Inspection Certification Form to the Hallandale
Beach Building Inspections Division, prepared by a Florida registered Professional
Engineer or Architect registered in the State of Florida, certifying that each such
building or structure is siructurally and elecircally safe, or has been made
structurally and electrically safe for the specified use for continued occupancy, in
conformity with the minimum inspection procedural guidelines as issued by the
Board of Rules and Appeals. Any renovations completed to the structure(s)

O
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EXPOSED IRON INSPECTIONS

Required every 5 years in Chicago.

Sign structures, antennae, canopies,
marquees, fire escapes, flagpoles,
cornices, smokestacks, window
washing and exterior maintenance
systems, and other structures and
equipment of metal construction
permanently mounted or installed on
the exterior of the building, or a
freestanding metal sign structure
exceeding 25 feet in height

O
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ENERGY CODES AND BENCHMARKING

SOCOTEC
ASHRAE 90.1
Moist (A)
Steel Framed Walls, Above Grade
ASHRAE 90.1—2004 ASHRAE 90.1 2007 & 2010
Non- Non-
Zone Residential Residential Residential Residential
1 13 13 13 13
2 13 13 13 13+75
e 3 13 13+38 13438 13+75
S 4 13 13475 13475 13475
M Nilmington  Red Line
5 13+3.8 13+75 13+38 13+75
6 13+38 13+38 13+75 13+75
7 13475 13+75 13+75 13+156
B Mami 4 8 13+75 13+100 13+75 13+188

All of Alaska in Zone 7 except for the following Boroughs in Zone 8: Bethel, Dellingham, Fairbanks, N. Star, Nome North Slope, Northwest Arctic, Southeast Fairbanks, Wade
Hampton, and Yukon-Koyukuk
Zone 1 includes: Hawaii, Guam, Puerto Rico, and the Virgin Islands



ENERGY CODES AND BENCHMARKING
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Energy Benchmarking

Chicago Energy Benchmarking Ordinance Requirements:

The Chicago Energy Benchmarking Ordinance focuses on creating information that will enable better decision-
making. It does not require buildings to make any mandatory investments. The ordinance has three requirements:

1. Benchmark energy use (annually): Covered buildings will track basic building information and whole-building
energy use (electricity, natural gas, and any other [uels, including common spaces and tenant-occupied spaces)
using ENERGY STAR Portfolio Manager, a free online tool offered by the US EPA.

2. Verify energy data (every 3 years): In the first year in which buildings benchmark, and every third year
thereafter, buildings will have energy and building data reviewed by an in-house or 3rd-party professional with a
license or training credential recognized by the City.

3. Report to the City (annually): Click the 2022 Chicago Energy Benchmarking Reporting Link (through ENERGY
STAR Portfolio Manager) and [ollow and follow the prompts to send benchmarking data to the City of Chicago
no later than June 1st.

Please visit the Chicago Energy Benchmarking Instructions & Guidance Materials webpage for detailed descriptions of
ordinance requirements and how to comply.
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BUILDING MAINTENANCE G

SOCOTEC
RECOMMENDED MAINTENANCE

SEALANT REPLACEMENT - POLYURETHANE 10-15 years
SEALANT REPLACEMENT - SILICONE 20-25 years
HISTORIC FACADE CLEANING 5-10 years
WATER REPELLENT APPLICATION 5-10 years

WINDOW / GLASS REPLACEMENT 30-40 years
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CONTACT

CHICAGO OFFICE

1 East Wacker, 27t Floor
Chicago, IL 60601
+1 773943 7355

William Bast
+1312639 1052
William.bast@socotec.us

Lee Fink
+1773 636 5675
Lee.fink@socotec.us

www.socotec.us

NEW YORK HQ

151 West 42nd Street, 24th Floor
New York, NY 10036
+1212 689 5389

Chelsea Coppinger
+1 646 549 6045
Chelsea.coppinger@socotec.us
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