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Cracking can be identified in a number of ways depending on the type of construction. Typical indicators to look out

for whilst undertaking inspections can include the following;

Damp and staining, Corrosion, Movement

AI Detection involves the use of AI technology to automatically detects

cracks using photographs of structures.

Identifying Cracking



One of the biggest problems affecting bridges is the cracking and 

deterioration of the bridge decks. The causes of cracking are primarily 

through thermal cracking or movement in the structure.

Cracking to Structures



1. Diagonal Cracks

2. Horizontal Cracks

3. Splitting Cracks

4. Corrosion Cracks

5. Shrinkage Cracks

6. Expansion Cracks

Cracking to Structures



Observing changes in crack length and width is one of 

the techniques used to monitor structural deterioration, 

and there are several instruments used to monitor 

crack width changes.

Monitoring of Cracking



Smaller cracks could be sealed instead of patched with resin materials. These primarily function by inhibiting water

ingress into the structure for these smaller defects, and protect against deterioration as opposed to strictly ‘repairing’

the defect. Resin injection can be used to seal cracks as narrow as 0.3mm.

Repair of Cracking in Concrete



Classification of Cracking



Crack Measurement Technology (estimate the width)

Calculation of crack width using luminance reduction amount which 
does not change even if image is blurred

The crack width is calculated by our original model which relates the 
decrease in luminance with the crack width.

ボケ方が変化しても面積は一定

ひびわれの画像

画像の明るさ

明

暗

ボケなし ボケ中 ボケ大

Crack image

brighter

<Brightness>

darker
The area is constant even 

if the image is blurred.

Original image Tone corrected image Original 
image

Potential 
cracks

Detection 
result

Samples of Cracks Detection Result

0.13

0.13

0.10

0.13

0.14

0.10

0.09 0.09

0.15

0.13

0.07

Damage diagram previously produced (by CTI)

Damage diagram previously produced (by CTI)

No blur Some blur Significant 
blur

Use of A.I. Crack Identification



1991 Steel Concrete Composite Structure with reinforced 

concrete crossheads supporting the bearings

Cantilever to south bearing (pictured) 

Cracking exhibited to cantilevered section of crosshead 

between the fixed support (blue arrows) and the point loading at 

the bearing (red arrow) due to Overturning Moment (red arrow, 

blue outline), cracking exhibited to both faces 

Is this cracking static? Ongoing? What is the rate of 

progression? 

Monitoring of Cracking



AI Crack Monitoring – Pier Crossheads

Monitoring of Cracking



The cracking is predominantly yellow and purple, with some red at the top and blue at the base. Interpreting these

values tells us that the width of the crack varies as follows;

Top 0.15m = RED = 0.75 – 1.50mm

Central 0.75m = YELLOW / PURPLE = 0.25 – 0.75mm

Bottom 0.40m = BLUE / YELLOW = 0.15 – 0.40mm

Monitoring of Cracking



The top two photographs are taken with a 16MP camera at 4m distance

The bottom two photographs are taken with a 24MP camera at 8m distance

Total length = 1.3m 

Minimum width detected = 0.15mm

Maximum width detected = 1.50mm

Total length = 1.5m 

Minimum width detected = 0.05mm

Maximum width detected = 1.50mm

16MP

camera

24MP

camera

Monitoring of Cracking



The top two photographs are taken with a 16MP camera at 4m distance

The bottom two photographs are taken with a 24MP camera at 8m distance

Total length = 1.2m 

Minimum width detected = 0.15mm

Maximum width detected = 0.75mm

Total length = 1.65m 

Minimum width detected = 0.05mm

Maximum width detected = 0.75mm

16MP

camera

24MP

camera

Monitoring of Cracking



Monitoring of Cracking



• AI Crack Investigation Technology can be undertaken from Camera or Drone 

Additional Technologies



Additional Technologies



Additional Technologies



As well as scanning for defects, laser scanning systems can 

be used to identify areas of drummy or hollow concrete, 

using resonance and vibration to identify voiding. 

Additional Technologies



Additional Technologies
The laser hammering system was developed 

with a focus on tunnel concrete lining, but we will 

proceed to apply it to various other 

infrastructures and continue the development of 

safe and reliable inspection robots that eliminate 

reliance on human hands.

The laser hammering system is a type of 

robotic inspection technology that assists 

inspection engineers during the periodic 

inspection of road tunnels.
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The AI can also detect corrosion in metallic structures 

as well as cracking in concrete and masonry structures. 

This adds another layer of accuracy onto inspection 

work, on top of the visual identification and any 

sounding works undertaken. 

Additional Technologies



Typical Costs:

Traffic Management – Road Closure - £1,000 

MEWP of Scaffolding – Access - £750 

Permits – Track Possession - £7,500

Safety Critical Staff Costs - £1,500

Site Personnel Costs - £1,500

Carbon footprint of works = High 

Costs: 

Site Personnel Costs - £1,500

AI Technology Costs – indicatively £5 per photograph 

quantity dependent

Carbon footprint of works = Low

Cost & Carbon Reduction



• Richard.Brooks@watermangroup.com
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