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Course / Learning Objectives

e Learn how to identify aging conditions and their potential resulting
problems, as well as the necessity for regulating statutes.

e Begin to comprehend applicable methods of investigation and assessment
through a variety of investigation methodologies (e.g., visual, low-tech,
high-tech, nondestructive and destructive).

* Learn to identify possible causes of deterioration, such as ferrous metals,
water infiltration, poor Initial design, poorly executed repairs, structural
Issues, and material properties, and to determine whether a problem is
Isolated or systemic.

» Explore the repair methodologies best-suited to the problem, material,
municipal requirements, and project schedule and budget.
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LOAD BEARING MASONRY
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Medieval Castle Kent, South East England (1127
Observed Conditions Falling Masonry
Investigation Methods GPR; Infrared Thermal Imaging

Root Causes No Rain Water Discharge; Exterior Wall Tops Exposed

Potential Repair Grout & Repointing; New Roof; Water Discharge System
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885 years to failure
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LOAD BEARING MASONRY
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Examples of Flying Buttresses Basilica of San Vitale, Ravenna, ltaly (547); Notre Dame Cathedral, Paris, France (1345)
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Examples of Cast & Wrought Iron Construction The Iron Bridge, Shropshire, England (1781); Tay Bridge Disaster, Dundee, Scotland (1887); Eiffel Tower, Paris, France (1889)
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Cast & Wrought Iron
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MATERIALS THROUGHOUT HISTORY
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Load Bearing Masonry
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Modern Load Bearing Construction Monadnock Building, Chicago, lllinois, USA (1891) . '
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Load Bearing Masonry

Modern Load Bearing Construction Monadnock Building, Chicago, lllinois, USA (1891)




MATERIALS THROUGHOUT HISTORY

Masonry & Steel
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CONCEALED METAL
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Upper West Side Beaux-Arts Building New York, New York, USA (1906)
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* Observed Conditions Horizontal Cracks at Cornices & Water Tables :_":
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' 101 years to failure
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CONCEALED METAL
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severely corroded
steel anchors




CONCEALED METAL
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Early 20th Century Beaux-Arts Building \Washington, District of Columbia, USA (1908)
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Observed Conditions Modillion Failure

_ — ' K - - e

Investigation Methods Visual; Ultrasonic ﬂ

Root Causes Anchor Corrosion; Marble Deterioration

Potential Repair Angled Stainless Steel Rod Anchorage; Pinning

106 years to failure
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12 THE REAL DEAL New York  Miami  Los Angeles (

MEW YORK REAL ESTATE NEWS

Esplanade Venture charged in facade
collapse that killed child

Two-year-old died in 2015 accident at 305 West End Avenue

Engineer Accused of Failing to Girl, 2, Dies After Being Hit by

Assess Manhattan Building Folline Focede in Manfiatt
Where Falling Debris Killed Girl 5 o0 ariasan

By Rick Rojas Mov. 17, 2015

By Al Baker May 1v, 2015

& 2-yvear-old girl died Monday from injuries she sustained
brick facade broke free from a building on Manhattan's Up
rained down on her and her grandmother as they saton a!

below, the authorities saad.

The girl, Greta Greene of Brooklyn, was struck in the head

bricks from a partion of an eighth-floor window ledge gave

Her grandmother, Susan Frierson, 60, was struck in the wr
had minor injuries. the police said.

Magsood Farudgi, 33, has been chi The episode oceurred around 11:05 a.m. outside the Esplan

offering a false instrument for fili 3

NS Oy Debaitiiass of nvesttinth home for older adults on West End Avenue between West |
Streets, officials said.

Responding emergency workers took Greta to NewYork-P
Eﬂmﬂ:ufmammmdummﬁmdhnﬁmu Haospital/Weill Corpell Medical Center, where the police sa

ear-old girl on the Upper West Side of Manhatts  WESTY

Landmark Case in Facade Ordinance History 305 West End Avenue, New York, New York, USA (1923)



TERRA COTTA
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Midtown Beaux-Arts Building New York, New York, USA (1929) ] . ] . s " ‘\
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Observed Conditions Terra Cotta Spalling : fl I :
Investigation Methods GPR; Impact Echo; Ultrasonics; Metal Detection

- . : — 2

Root Causes Poor Support; Lack of Soft Joint

S -

Potential Repair Pinning of Bracket Scrolls

.
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80 years to failure
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STEEL FRAME

Stone Panels
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Financial Dlstrlct Art Deco Bwldmg New York New York USA (1929)
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Observed Conditions Vertloal Cracking of Limestone
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Investigation Methods Visual; Probes; GPR; I\/Ietal Detection

i E T s Y

Root Causes Steel Sizing DeS|gn Steel Corrosmn “ m

Potential Repair Replace Stone; I\/Iodn‘y Steel; New Expansion Joints

87 years to failure




STEEL FRAME
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vertical cracks
in stone visible
across surface
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\ Stone Panels




STEEL FRAME

Stone Panels
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Stone Panels

o °

Midtown Art Deco Building New York, New York, USA (1931)
Observed Conditions \ertical Cracking of Limestone

Investigation Methods Visual; Probes; GPR; Metal Detection

Root Causes Steel Corrosion

Potential Repair Steel & Limestone Replacement

68 years to failure



Stone Panels

STEEL FRAME

Midtown Art Deco Building New York, New York, USA (1929)

Observed Conditions Steel Deterioration; Cracking; Spalling

Investigation Methods Sounding; Ultrasonic Thickness Gauge; Probes

Root Causes Corroding Steel Behind Terra Cotta

Potential Repair Steel Cleaning and Waterproofing; Terra Cotta Replace

88 years to failure
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EEL FRAME g5+

d Bonded Wall EEE!
Ry e

Observed Conditions Cracked Masonry

—— T E fo . T

Investigation Methods Visual; Probes

L Root Causes Material Corrosion

- =y = . T

Potential Repair Steel Replacement

68 years to failure
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Bonded Wall
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STEEL FRAME @ ™
Bonded Wall

corroded &
bowing lintel

Examples of Common Bonded Wall Hidden Conditions Various Locations
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STEEL FRAME

Stone Panels
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Observed Conditions None Visible (Spalling of Rear Stone Face)
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79 years to failure
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STEEL FRAME
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CAVITY WALL
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Midtown International Style Building New York, New York, USA (1957) |

— | _NNSETY PR o0 T '

Observed Conditions Brick Panel Failure/Partial Collapse

arms = A BETILE NS TR I'm -

Investigation Methods Visual; Thermography; GPR; Metal Detection

Root Causes Field Modifications; No Soft Joints/Relieving Angles W i ¥ 2 N i VLA o _ . -

B e

Potential Repair Spandrel Panel Replacement; Reskin

40 years to failure vé !-'i" ; “
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CAVITY WALL

Lenox Hill Late Modernist Building New York, New York, USA (1965)

Observed Conditions Briok Panel Failure/Partal Cohap-se-'&_ \"'”-'ff;k ..
- S — NN 3

Investigation Methods Visual; Thermography_; GPR; Metal Detectionr 1 . :

Roo‘tﬂg;uses Material Corrosion : '@ . = : | i >

Poténtial Repair Post-Installed Anchors; Reskin * e = e — W __ : = ;’:_d e . et i LB _ et

; T L ‘-. i = =: _'-L':_—. ‘_E f— i B e e = =
50 years to failure AVARNER B N o — !
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CAVITY WALL

Midtown Late Modernist Building New York, New York, USA (1971) '

L OVENoaaed Net

- . . ! maid
Observed Conditions Bulging Masonry; Panel Failure/Partial Collapse H&

L slarl ol Dusiliess [N photie. The

Investigation Methods Visual Thermography; Radar; Metal Detection

Root Causes Installation Error

Potential Repair Post Installed Anchors; Reskin

_ 26 years to failure

Owner to Dismantle Flawed Madison Ave. Facade

By CHARLES V. BAGLI

The developer Harry Macklowe sapl yes-
terday that he would dismantle the entire
south facade of his 39-story tower at 540
M adison Averme, brick by brick, rather than
rishk having another section of the wall

heaak suoeso FPeasms e luaildlsss asd sl

High-Rise Wall
Breaks Loose,
Raining Debris
On Shoppers

By DAVID M. HALBFINGER

A seclion of a Madison Avenue
office ower's side wall suddenly
peeled ofl yesterday, raining debris
on holiday shoppeérs and tourists.
snapping a hanging work platform in
two and dangling a ton of bricks frem
a torn safery net.

A man and a 3-year-old girl were
only slightly injured, but neighboring
buildings were evacuated and sev-
aral blocks were closed 1o tralfic into

1 night_Hundreds ol _pasaers-by

bracing.
Oificials said the avenwe would remain
closed to automobiles at beas? until Monday

City efficials say the buildmg s now
structuraily stable, but the developer has
dersded mot in try o salvaer the remainine

A safety net was bent by the weight of bricks that tore loose from 1
Madison Avenue yesterday. Some of the debris fell on the streets,

areas of Madison J'm-nl are not

safe right now,” Mr. Giuliani said, lell while looking up at the I'.Ill.ﬂ.. lowe Organization, did not respor

Holding one of the bricks, which he  bricks. He refused medical phone
About half an hour afver the initial Ted Bi aspo fon

said weighed about two pounds, the o bt rkhahn, a spokesman

snapped in two, and another wave of

™ said that the salety net “was-
I’Iw;“mhﬁ it

serous problems with the brickwork around
the end of October, the Mackiowe Organizs-

thon sabd. Fearing that brecks might come

loose, workers began putting up safety neis
several weeks loter, and the coniracior ob-

taiped & permit on Nov. 15 for a sidewalk
sl nlone Madison Avenoes

13/
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misaligned slots &
steel elements

Observed Conditions Cracked Masonry

Investigation Methods Visual; Probes

g | B ]

Root Causes Installation Error; Field Modifications; Poor Workmanship

Potential Repair Reskin; Relieving Angle Replacement; Pinning

47 years to failure
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CONTEMPORARY CONSTRUCTION (1] (2]
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Upper East Side Contemporary Building New Yor ew York, USA (2005)

0 A TR T— \ii— |

Observed Conditions Concrete Spalling ““--H.,‘ =

Investigation Methods Visual; Sounding; GPR; Metal Detection yrs

N E =Ll - F T i—

e Sl g e o ml =)
Root Causes Concrete Coverage ¢4 \ .
. i 1 : |

Potential Repair Concrete Patching

- 10 years to failure | | | M
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CONTEMPORARY CONSTRUCTION |

[0 b e
' } cracking due
f;‘ . to improper
1 placement of
e re-bar in concrete
eyebrows

Poured Reinforced Concrete | ¢

loose bricks due to
rigid mortar mix .=
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MATERIAL DEFECTS

Glass
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Hell’s Kitchen Contemporary Building New York, New York, USA (2007)

= il A

Observed Conditions Spontaneous Broken Glass
Investigation Methods Visual {

Root Causes Nickel Sulfide (Manufacturing Defect)

Potential Repair Glass Replacement 4

'-'-..1 year to failure :’-.’_'l
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Glass
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MATERIAL DEFECTS - @
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Early 20th Century Public Bathhouse Queens, New York, USA (1937)



Academic Building New Haven, Connecticut, USA (1965)



MATERIAL DEFECTS




White Glazed Brick

MATERIAL DEFECTS (1]

Early 20th Century Commercial Building Queens, New York, USA (1930)
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SUPERTALLS

Tall and Narrow Structures -- What to expect?
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SUPERTALLS

Tall and Narrow Structures -- What to expect? g
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l.e. “Whoops!”

e

HUMAN ERROR

bulging due to

formwork

1
o
o
o
S
E

expansion caused
by steel corrosion

paper joints?

Examples of Hidden Conditions Caused by Human Error Various Locations
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SUMMARY

What have we learned?
Where do we go moving forward?

Aﬂla AlA Conference on Architecture 2018
June 21-23, New York City
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