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PRESTIGIOUS TALL BUILDINGS




PRESTIGIOUS...

-5 5\
) % 4

st
: \.\\s‘..\\ ra s

g, S

¥

WS (P

A\

/ _.//,.,.

e
o ST

f$

o
) LR -
A R

3

bl VL 4.-..
b ,u’ -




Tall Buildings?
It's all relative...
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Older Buildings more frequent:







NDE - tall buildings?

COMMON TOOLS

Why...?













NDE - tall buildings?

COMMON TOOLS

Most Common







What is NDE?

INVESTIGATION BELOW THE SURFACE




Its Using Technology (and ingenuity)
to Provide Information about Hidden Structure




1. INFRARED THERMOGRAPHY




THERMAL IMAGING

OVERVIEW

THERMOGRAPHY IS THE PROCESS OF
ACQUIRING AND ANALYZING THE
SURFACE TEMPERATURE OF AN
OBJECT.

No Other Tricks Involved...




THERMAL IMAGING

DATA COLLECTION







EvaporativeyCooling




Critical Info...

Technology Does not
necessarily
make anything better

Interpretation
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2. GROUND PENETRATING RADAR [GPR]




GROUND PENETRATING RADAR [GPR]

OVERVIEW

GROUND PENETRATING RADAR USES
RADIO WAVES TO ASSESS THE FORM
AND CONDITION OF SUBSURFACE
STRUCTURE.




GROUND PENETRATING RADAR [GPR]

COLLECTION




Radio Echo Sounding

Waveform Signal Path Record

—




CANGNG TRANIOUCER OR LEAD T

ALWAYS TURN OFF BEFORE
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Radar - in action




Hyperbolic Response




Locating Inclusions




Hyperbolic Series




Condition / Corrosion




Data Explanation
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3. ACOUSTICS




ACOUSTICS

OVERVIEW

ACOUSTICAL TESTING IS THE PROCESS
OF UNDERSTANDING THE
CONSTRUCTION AND CONDITION OF
A STRUCTURE BY ANALYZING THE
BEHAVIOR OF SOUND WAVES




ACOUSTICS

COLLECTION




Ultrasonics

« Assessment of Elastic Properties
 Relative Sirength
* |Integrity

 Crack Location



Ultrasonics -
Through -Transmission

V ocg OV oc Path Length
P

Direct Path Deflected Path



Ultrasonics -
Surface Transmission

V cgp OV oc Path Length

‘Indirect Path  Deflected Path



Compressive

Ultrasonic Assessment

V cgp

Strength N/mm?
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Acoustic Velocity -Km/sec



Acoustic - Dynamic Impedance
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Dynamic Impedance
- Simple Solid
Resonance V4

-



Simple Slab Resonance -
Frequency Domain

¥ iesolution  BFER  kH:
' Depth m mm

Base of

A

MWMW

100 70 50 40



Dynamic Impedance -
Solid & Discontinuity
Resonance




Individual Resonances —
Cover Concrete + Void
Diaphragm

iameter of Resolution B
Depth

100 70 50 40



MAGNETIC METHODS

OVERVIEW

MAGNETIC METHODS ARE
GENERALLY USED TO CONFIRM THE
PRESENCE OF FERROUS MATERIALS

WITHIN A STRUCTURE
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COMMON THEME?

INTERPRETATION...

i




BASIC...







COMPLEX...
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WHY IS INVESTIGATION, INTERPRETATION &
DOCUMENTATION CRITICAL TO A PROJECT?

AND HOW IS IT USEFUL FOR TALL BUILDINGS?

.




VISUAL INSPECTION HAS LIMITS?

ESTABLISHING A BASELINE

WHAT IS CAUSING THE VISIBLE DAMAGE
SOUNDING IS SUBJECTIVE

METAL DETECTION PROVIDES SOME ANSWERS
IS THERE A PATTERN TO THE DAMAGE

WHAT IS HAPPENING BEYOND THE SURFACE

il




WHAT'S WRONG WITH PROBING?

ESTABLISHING A BASELINE

TALL BUILDINGS MAKE IT DIFFICULT,
DANGEROUS AND COSTLY

RANDOM PROBES MISS VITAL
CONDITIONS

DAMAGE (STRUCTURAL / UTILITIES)

DISRUPTION TO OCCUPANTS




SO HOW DO WE USE NDE ON TALL BUILDINGS?










PROBLEMS OF EMBEDDED STEEL CORROSION

PERFECT FOR NDE

DIFFICULT ACCESS
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THERMAL IMAGING
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THERMAL IMAGING




Radar and Metal Detection

TIME [ns]




FINDINGS IN PLAN

GEN.2A: SCHEMATIC SECTIONS THROUGH BROWNSTONE PANEL SHOWING WATER INGRESS AT LAMINA BOUNDARIES RESULTING
IN BROWNSTONE EXFOUATION AND POSSIBLE FUTURE CORROSION OF MILD STEEL SHIMS THROUGH MOISTURE INGRESS
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NOTE:
SURFACE WATER MAY

PENETRATE OPEN JCINTS ANC
CRACKS THROUGH DRIVING
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CRACKING COCLRS AT PERMEABLE. COARSE CRAINED
EQUNDARY BETHEEN FINE GAIT LAYER OF BROWNSTONE
AND COARSE CRANED
STONE CREATING A RISK .
OF SPALLING NOTE:
REK OF CORRCSION MOISTURE RESISTANT FINE

STAINLESS STEEL SNCHOR

THROUGH WATER INGRESS.

GRAINED BROWNSTONE

MILD STEEL SHIM




FINDINGS IN SECTION

GEN.IC: STEP 2 - SCHEMATIC SECTICN SHOYANG EFFECTS
OH BROWNSTONE

ERKXVORK FORCED

ERXXAPK OF —
OILUKN DRUM /
NORTAR JOMT -

FEDLGED K 92 OLE
T THERMAL STRESTES
EETVEEN BROOXAX
& BROANSTONE

THERVAL DIPREN
IN BRIRSTONE &
ERKXVORK CAKES
STRESS (RACHMG AT
WEAK AFEA ARDRD
AVHOR HULE

SEALMNT STUEETED
CUT OF JOHTS AS A
RESLT OF THERWAL

OF BROWNSTOKE

GEN.IE: STEP 4 — SCHEMATIC SECTION SHOWNG CORROSION OF SHIM AND FAILURE

FERFIUS SHN, NOW

COPROED FCRCES DUT
A LARCE SECTRN (F STONE

STINE SPALL ARLUKD
SHU FALS TO THE GROLD

CURRENTLY STEE. ANGHOR
APPEAES UNDXER00ED.

BUT LACK OF SEALANT WAY
ENCRUPARE. UOHTUFE NRESS
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SOMETIMES NDE ISN'T SO HI-TECH...
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SOUND
REPLICATED BY
TAPPING HOT
RWATER RISER IN -
JECHINEROOM
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JUST BECAUSE YOU'RE WORKING ON A TALL
BUILDING / STRUCTURE IT DOESN'T MEAN YOU
HAVE TO WORK UP HIGH...







NEVER HAD TO LEAVE GROUND LEVEL...




ASSESSMENT OF
INNER BRICK
LINING ...

PRODUCTION
NEVER STOPPED!




Documentation /
Measured Building Survey (MBS)






REASONS FOR MBS

New Drawings Required
Historical Documentation
Project Estimating
Structural Monitoring
Advertising / Promotion

Rapid Response Recording






Purpose of Survey

To scan the exterior to high level of
accuracy

Provide accurate wall square footage for
cladding prefabrication and cost
estimating

Provide drawings and model for future
construction projects



So how can you scan a 60 storey building
to a high level of accuracy in
Manhattan?



Vantage Points Refined:




Scanner positioned at vantage points




Point Cloud / Elevations Generated




Processed




Now it gets clever...

Deformation Analysis
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Delivery




Regular Drawings: Still required




Looks can be deceiving...
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Looks what’




QUESTIONS®

Please dol!




