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GRANT CAMERON
CORRESPONDENT

Researchers at the University of Water-
loo have been using artificial intel-
ligence (AI) technology to gain new 

insights that may help reduce wear-and-tear 
injuries on skilled construction workers and 
boost their productivity.

Bricklayers and masons of various experi-
ence levels were decked out in motion suits 
with sensors to track their movements and 
the load on their joints. The information was 
then relayed to a central database where AI 
programs and software crunched the data 
and analyzed their activities and patterns.

The aim?
To help researchers better understand the 

movements of the workers so they can come 
up with superior ways of doing the work and 
develop best practices for those entering the 
masonry trades.

The research project was overseen by Carl 
Haas, a professor of civil and environmental 
engineering, and his partner Eihab Abdel-
Rahman, a systems design engineering pro-
fessor at the university.

It was yet another example of industry 
innovation, specifically how motion sensors 
and artificial intelligence (AI) software can 
identify expert techniques that can then be 
passed on to apprentices.

“We got like literally a terabyte of data now,” 
explained Haas. “I’m not such a huge propo-
nent of artificial intelligence, but in this case 
it was useful to do data analytics to try to pick 
out any patterns.

“We picked out patterns of movement and 
posture that efficient and skilled masons use 
and then we contrasted those with patterns 
that the novices use. We found that some-
times those patterns are static in terms of nat-
ural posture and sometimes they’re dynamic 

in terms of sequences and stuff.”
In the first part of the study, bricklayers 

were asked to build a wall. In the second part, 
masons were studied to figure out how they 
work so efficiently. Up to 17 motion units 
were installed on each suit. They were strate-
gically located on certain parts of the workers’ 
bodies to accurately gauge movement.

“These motion suits are pretty flexible 
in terms of what you can get out of them,” 
explained Haas. “They literally sense the 

motion of body parts that they’re on.”
After studying the data, researchers came 

up with some interesting findings — that 
expert bricklayers use previously unidenti-
fied techniques to limit the loads on their 
joints.

“We came up with some good identifiers 
and some good feedback in terms of learning 
to help people move more effectively on the 
job,” said Haas. “The people in skilled trades 
learn or acquire a kind of physical wisdom 
that they can’t even articulate. It’s pretty 
amazing and pretty important.”

The sensors gave researchers a read on the 
load on joints of workers at a speed of a hun-
dred times a second, allowing them to do a 
more precise and correct analysis.

Computer software interpreted the data 
and replicated exactly what the body was 
doing at the time a load was hoisted. Because 
researchers know the weight or the load, they 
were able to analyze such things as stress on 
a certain joint or muscle while blocks were 
being lifted by the workers.

“If you know what the load is on a hand or 
hands, the math and the software will basi-
cally tell you what the loads are on all the 
joints,” said Haas.

Interestingly, the data showed that the 
experienced bricklayers and masons in the 
study don’t follow standard ergonomic rules 
taught to novices. Instead, they develop their 
own ways of working quickly and safely and, 
in the process, put less stress on their bodies 
while doing more work.

Researchers discovered that, in some 

instances, the posture and motion used by 
the bricklayers on the job is actually distrib-
uting the load better than if they’d followed 
proper ergonomic guidelines.

The analysis of the data showed that the 
ergonomic rules are not always correct, said 
Haas, and that workers on the job are natu-
rally finding better ways to do the work that 
puts less stress on their bodies.

“They have a physical wisdom they can’t 
articulate,” he said.

In the case of bricklayers and masons, 
researchers found they do more swinging 
of blocks and less bending of their backs to 
actually lift them.

“They generate motion that might be 
dangerous for a novice, but because of their 
co-ordination and experience they control 
it and it reduces the load on their bodies. It 
takes some experience and co-ordination.”

Haas said the data showed that the expe-
rienced, skilled masons are literally twice as 
productive as the third-year apprentices and 
novices and the latter two groups were put-
ting a bigger stress on their joints.

“They were trying so hard to keep up. 
Masonry in particular puts quite a load on 
their bodies and although they keep up on 
the productivity curve they were really driv-
ing their bodies pretty hard.”

Haas said researchers were surprised 
to find that experienced bricklayers and 
masons were so efficient and elegant in the 
way they went about their work.

The challenge for researchers now, he 
said, is to come up with ways to help the 
lesser-skilled bricklayers and masons get up 
to speed and through that “burn-in hump” 
without injuring themselves, and also figure 
out new methods to ease the workload, stress 
and energy requirement.

Some aids are already being used, he said, 
such as elevated work platforms and self-lev-
elling pallets that have a spring on the bot-
tom and allow the platform to move up as 
bricks and blocks are removed.

“It turns out that they’re really effective for 
improving productivity and reducing stress 
and reducing the workload and reducing 
energy requirements,” said Haas.

“It allows a bricklayer to pick the bricks up 
easily and it makes a big difference because 
if you’re leaning over to pick up a 27- or 
30-pound masonry unit from the ground 
and you’re doing it over and over again it 
takes a toll.

“It seems like such a small thing, but it 
makes a huge difference in terms of reducing 
the workload.”

Haas said researchers are still digesting 
results of the study and, going forward, plan 
to do more in-depth research that will dive 
deeper so they can come up with specific 
best practices and training.

“Maybe we can do an analysis and say, ‘Hey, 
if you want to save energy and your joints, do 
it this way.’ ”

University of Waterloo looking for injury insights with AI

Manufacturer  and  Distributor
of hot forged bolts, specialty threaded products and fasteners

 in accordance with the highest quality standards – Niagara Fasteners.
Our manufacturing range is from  1/2" to 2 1/2" 
 diameter, and M16 to M36.

   

All Major Head Configurations

Materials
 SAE Grades 2,5,8; ASTM Grades A307-B;
   A193-B7-B8; A320-L7; A325; A354-BC or BD; 
     A449; A490; Stainless.

Threading
Fully threaded rods and studs from 1/4" to 6"diameter   UNC - UNF - 
  ACME - Metric - British - Rope.

Anchor Bolts

 Larger diameter blanks and, all common grades 
   are stocked and ready for threading to your 
    specifications.

Hex; Heavy Hex; Square Carriage; Guard Rail;
 Specials.

TSSA QA 423
CSA Z299.3

ISO 9001
Registered

                             

  
  

Custom to your specifications:  straight; bent; re-bar; multi-unit.

Precision Machining
We have CNC lathes with live tooling and bar feeding 

capabilities, and a fully equipped machine shop with presses, benders, 
saws, drills and mills, welders and conventional lathes. With our in house 
capabilities and our standard off the shelf  
fasteners we are able to offer a  
complete line of structural bolting,  
on time and at a competitive price.

6095 Progress Street, P.O. Box148, Niagara Falls, ON Canada L2E 6S8  905.356.6887  
1.800.263.3602  fax 905.356.5747  nfsales@niagarafasteners.com  www.niagarafasteners.com

SUBMITTED PHOTO

University of Waterloo researchers are using artificial intelligence technology to better 
understand how the wear-and-tear of construction work on workers can be reduced and 
increase their productivity. With the use of motion suits with sensors researchers are col-
lecting a variety of movement data.
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Bricklayers and masons have been used in the University of Waterloo study to pick out work 
and motion patterns to help develop best practices for their particular skilled trade.
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JOHN BLEASBY
CORRESPONDENT

Tracking the location and monitoring 
the maintenance status of construc-
tion tools, equipment and high end 

assets was a hand-written, labour-intensive 
activity for decades. However, since the mid-
1980’s, technology has stepped up, providing 
increasingly high levels of asset management 
for trades, sub-trades and contractors. And 
it’s all possible from a hand-held device.

At the same time, the variety of technol-
ogy choices means addressing key questions 
to determine the appropriate level of tool and 
equipment management. Is tracking required 
simply for anti-theft and security? Are status 
reports needed for maintenance and control? 
Is real-time location information important for 
maximizing efficient asset placement?

There is also the issue of scale. How many 
assets need to be monitored, and what is their 
size and value? Will this change over time?

For many independent trades and sub 
trades, security of small assets is critical. In most 
cases they are hired by the general contractor. 
On large and complex sites, multiple trades are 
busily engaged alongside each other. Control of 
their own tools is their own responsibility.

For many such firms, the proprietary track-
ing systems offered by leading tool manufac-
turers like DeWalt and Milwaukee can be an 
attractive entry point for asset management. 
Each offers a system that is simple and low cost, 
ideal for smaller outfits moving from job to job 
with their own teams and tool trailers.

Using a Bluetooth connection, DeWalt’s and 
Milwaukee’s systems transmit information to a 
hand-held device running their free software 
apps. When integrated into their brand-spe-
cific cordless tools, the information transmit-
ted goes beyond location and can provide a 
number of diagnostic and control functions. In 
addition, each company offers individual bat-

tery-powered Bluetooth tags that can be physi-
cally attached to any tool or piece of equipment.

While these tags provide location informa-
tion only, this allows upward scaling of theft 
protection on the same monitoring platform — 
ideal for an operation that owns a mix of assets 
from several manufacturers. As Stephen Blain, 
commercialization manager, professional tools, 
with Stanley Black & Decker Canada says, “If 
you count on your tools to make you money, 
you can’t have a tool go down or go missing.”

Bluetooth communication has both advan-
tages and limitations. Tools using the DeWalt or 
Milwaukee systems must be within 100 feet of 
a handheld device. On the other hand, the sys-
tem works like Community Watch — the more 
users running the monitoring app, the tighter 
the security network. Blain uses the example of 
a tool that goes missing from a site or beyond 
the range of the owner’s hand held device.

“If that tool comes within 100 feet of any 
device running DeWalt’s ToolConnect app, a 
location update will be sent the owner. How-
ever, because it’s a closed network, not an open 

network, that other individual running the app 
on his device won’t see it happen — it’s not his 
tool.”

Companies with a large variety of tool and 
equipment assets may choose to consider a pas-
sive radio frequency identifier (RFID) system, 
such as that offered by ToolHound, a wholly-
owned Canadian company based in St. Albert, 
Alta. Passive RFID uses a bar-coded label made 
of metal or silicone. “Passive” means the label 
has no battery, but instead must pass by a read-
er in near proximity that, in turn, activates the 
label’s electrons.

In practice, this means some form of asset 
crib and choke point through which the tool 
leaves and returns, either at a warehouse or 
mobile kiosk. The system can be linked to a 
passive employee ID system to log custody. 
However, once out in the field, the asset’s exact 
location is unknown.

Despite the lack of real-time location track-
ing, Michelle Burnett, an account manager at 
ToolHound, explains that passive RDIF label-
ling has the advantage of low cost, making it 

extremely attractive to trades with numerous 
low and mid-level assets. Add-on modules can 
also be applied to individual tools to monitor 
maintenance issues such as annual calibration 
or required service intervals.

Once a company owns a multi-million 
dollar fleet of vehicles and mixed equipment 
assets from numerous manufacturers, a cor-
respondingly higher level of asset management 
is required. Software developer Tenna, head-
quartered in Edison, N.J., offers a wide range 
of broadcast technology solutions such as Blue-
tooth, GPS and cellular that can be managed 
over one platform. The mix of technologies 
ultimately recommended by Tenna is the result 
of an analysis of client needs.

“We usually start by reviewing the asset fleet, 
digging into the client’s main goals, and mak-
ing general recommendations,” says company 
co-founder Jose Cueva. “Most companies have 
a particular area of interest or pain point they 
need to solve. For example, it could be increas-
ing safety and vehicle inspections to reduce 
accidents.

“It could be equipment utilisation of high 
value assets to make sure those assets are being 
highly utilized in order to be profitable. It could 
even include relatively inexpensive tools that 
are an absolute must for a particular trade in 
order to get production of the day done.”

Power consumption and cost will also influ-
ence the choice of the asset management system 
most appropriate. GPS is the most power-hun-
gry and most expensive, followed by Bluetooth 
systems. Passive RDIF requires battery power 
in the system’s reading device alone. Labels are 
comparatively low in cost.

Continued technology developments will 
mean that asset management systems will play 
a valuable role for any size of operation, and 
perhaps become a company’s most important 
piece of equipment in terms of safety, utiliza-
tion and security.

Tool and asset management systems: Choices abound for contractors of all sizes
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Current technological advancements have provided the construction industry with hand-held 
solutions to tracking the location and monitoring the maintenance status of construction tools 
and assets. Software company Tenna (left) has created a system which uses Bluetooth, GPS 
and cellular managed over one platform for asset management. Dewalt (right) has a Blue-
tooth driven tracking system which uses their free software apps such as ToolConnect.
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