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Building Safety Concerns in Hong KongBuilding Safety Concerns in Hong Kong
•• Deterioration of aging highDeterioration of aging high--rise rise 

buildings (Note:  Buildings in HK are buildings (Note:  Buildings in HK are 
designed for a life cycle of 50 years)designed for a life cycle of 50 years)

•• Buildings on steep slopesBuildings on steep slopes

•• Buildings on reclaimed landsBuildings on reclaimed lands

•• Buildings subjected to wind load Buildings subjected to wind load 
(typhoons)(typhoons)

•• Irregularities in construction, e.g. short Irregularities in construction, e.g. short 
pilespiles



Prevention of building accidents Prevention of building accidents 
byby

Regular inspection and monitoringRegular inspection and monitoring



ProblemProblem

Presently available building Presently available building 
inspection technology is inspection technology is 
inadequate to ensure building inadequate to ensure building 
safety. safety. 





Novel Optical TechniquesNovel Optical Techniques
1.1. ShearographyShearography for rapid and quantitative for rapid and quantitative 

inspection of  inspection of  spallationspallation in building wallsin building walls
2.2. ShearographyShearography for infor in--situ concrete situ concrete 

strength evaluationstrength evaluation
3.3. Speckle vision for determination of Speckle vision for determination of 

stresses in structuresstresses in structures
4.4. Durable stress sensor for continuous and Durable stress sensor for continuous and 

longlong--term monitoring of structural term monitoring of structural 
stressesstresses

5.5. PulsedPulsed--thermographythermography for crack detectionfor crack detection



What is What is shearographyshearography??

A fullA full--field and nonfield and non--contact optical contact optical 
measurement technique invented measurement technique invented 
by Prof Hung to overcome several by Prof Hung to overcome several 
limitations of holography, enabling limitations of holography, enabling 
the technique to be employed in the technique to be employed in 
industrial settingsindustrial settings

(note: Holography was invented by Prof (note: Holography was invented by Prof 
Dennis Dennis GaborGabor and he was awarded a and he was awarded a 
Nobel Prize of Physics for the invention)Nobel Prize of Physics for the invention)



Schematic diagram of Schematic diagram of shearographyshearography



Live Live shearographicshearographic fringe patternfringe pattern







Applications of Applications of ShearographyShearography::

•• FullFull--field Strain measurementfield Strain measurement
•• Design verification and optimizationDesign verification and optimization
•• Material characterizationMaterial characterization
•• Stress measurementStress measurement
•• Vibration studyVibration study
•• 3D shape measurement3D shape measurement
•• Leak detectionLeak detection
•• Nondestructive inspectionNondestructive inspection



How does How does shearographyshearography
detect defects ?detect defects ?

It reveals defects in an object It reveals defects in an object 
by looking for defectby looking for defect--induced induced 
deformation anomalies. deformation anomalies. 



ShearographyShearography vsvs UltrasoundUltrasound



NASA videoNASA video



Accident of Shuttle ChallengerAccident of Shuttle Challenger

Caused by a defective OCaused by a defective O--RingRing





SHEAROGRAPHY SHEAROGRAPHY 
Already Makes Our Air Journey SaferAlready Makes Our Air Journey Safer



SonicSonic--shearographyshearography

for for inspection of  inspection of  
tiletile--wall bonding integritywall bonding integrity





















ShearographyShearography

for infor in--situ situ 
concrete strength evaluationconcrete strength evaluation







Table 2. Values of Young’s modulus E and compressive 
strength  of samples

ξ
ξ

UNIAXIAL COMPRESSION TEST UNIAXIAL COMPRESSION TEST 
RESULTSRESULTS

SHEAROGRAPHY RESULTSSHEAROGRAPHY RESULTS

((MPaMPa)) EE ((GPaGPa)) EE ((GPaGPa))

C30C30 35.5235.52 18.218.2 18.218.2

C45C45 62.6462.64 22.622.6 21.321.3

C60C60 69.9269.92 23.123.1 24.824.8

TEST SAMPLETEST SAMPLE













Speckle visionSpeckle vision

for for 
determination of stresses determination of stresses 

in structuresin structures







Smart StructuresSmart Structures

Building structures with embedded Building structures with embedded 
durable stress sensorsdurable stress sensors are like human are like human 
bodies having nerves. The stress bodies having nerves. The stress 
sensors allow continuous and longsensors allow continuous and long--term term 
health monitoring of the structures. health monitoring of the structures. 









PulsedPulsed ThermographyThermography

ApplicationsApplications
•• CrackCrack
•• DelaminationDelamination
•• Adhesive disbondAdhesive disbond
•• Impact damageImpact damage
•• CorrosionCorrosion
•• Material  deteriorationMaterial  deterioration
•• Water entrapmentWater entrapment
•• Thickness measurementThickness measurement
•• PorosityPorosity
•• Coating measurementCoating measurement

Used for NDT of metals, 
composites, polymers 
and ceramics.



Pulsed ThermographyPulsed Thermography
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Other Potential ApplicationsOther Potential Applications::

bridges, airport,  tunnels, dams, bridges, airport,  tunnels, dams, 
power plants, transportation power plants, transportation 
facilities (such as KCR, MTR, etc.)facilities (such as KCR, MTR, etc.)













Research Makes Hong  Kong Research Makes Hong  Kong 
a Safer Place to Livea Safer Place to Live
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