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- WHAT WE WILL TALK ABOUT

= Making a case for construction ergonomics
= Causes of MSDs

= Ergonomics defined

= Challenges of construction ergonomics

= Construction ergonomics — Yesterday

= Construction ergonomics — Today

= Construction ergonomics — Tomorrow
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- THE CASE FOR CONSTRUCTION ERGONOMICS

Annual Number of MSDs by Major Sector
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- THE CASE FOR CONSTRUCTION ERGONOMICS

Number of MSDs 2011-2020
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| THE CASE FOR CONSTRUCTION ERGONOMICS

Costin Percent
Liberty Mutual 2024 Construction Safety Index billions  of total

—
% Falls to lower level $2.62 24.6%

ﬁl Overexertion involving outside sources
(handling object)

$1.89 17.7%

Falls on same level $1.30 12.2%

Struck by object or equipment
ﬁ.% . .F ) . quip $1.30 12.2%
\SN<N  (being hit by objects)

Other exertions or bodily reactions
d $072  6.8%
(awkward postures)

10/4/2024



- SOCIOECONOMIC IMPACTS OF MSDs

Business People

m | ost productivity = | 0ss of income

m Greater workers’ comp costs = | oss of livelihood

= Poorer work quality = | ess social connections

= Greater absenteeism and m |ncrease opioid abuse and
presenteeism addiction

= More employee turnover = | ower quality of life — now and in

retirement
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- WHAT CAUSES MSDs
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RISK FACTORS
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- ERGONOMICS IS ABOUT...

Reducing injury risk and increasing productivity by designing (changing)
work layouts and set-ups, equipment and tools to eliminate or minimize
potential negative impacts of:

= Moving things — lifting, carrying, pushing and pulling

= Hand intensive work — using tools, assembling, sorting
= Work postures — bending, reaching, kneeling, squatting
=  Work environments — temperature, lighting, and noise
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- CHALLENGES

* No regulatory mandate

» Worksites and tasks change daily

= Multi-employer worksites

= Labor shortages

= Aging workforce

= Culture — work is suppose to hurt

= Construction sector is not familiar with ergonomics
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- CONSTRUCTION ERGONOMICS — YESTERDAY

Construction advancements have mainly focused on increasing
productivity.

And yet, many of these changes have also reduced the risk of injury.

These are the two outcomes of ergonomics!
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CONSTRUCTION ERGONOMICS — YESTERDAY
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- CONSTRUCTION ERGONOMICS — YESTERDAY
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- CONSTRUCTION ERGONOMICS — TODAY

Although there have been many advancements in methods, equipment
and tools, the construction sector is still experiencing many work-related
MSDs.

This means there are opportunities to more formally and consistently
apply ergonomics.
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CONSTRUCTION ERGONOMICS — TODAY

Incorporate ergonomics into a company’s safety and health program

OSHA

Occupational Safety
and Heaith Adminsstration
www.osha.gov

OSHA 3886 October 2016

Y
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- CONSTRUCTION ERGONOMICS — TODAY

= OSHA 300 Logs/Workers’ Compensation Data

* [ncident Investigations (risk factors as root causes)

* |nspections — MMH, hand intensive work and postures
= JHA/JSA

= Planning — particularly for MMH!
= Deliver materials close to where they will be used
= Store materials higher off the ground/floor
» Lifting and handling equipment is available
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CONSTRUCTION ERGONOMICS — TODAY

[®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING
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BEST
lﬁi BUILT
PLANS

BUILD SAFETY INTD EVERY JDB

Bidding

WHO TO INVOLVE: Bidding on a new project may involve the estimator, project manager, safety director, and, if needed, the

supplier/delivery driver, owner/general contractor.

PURPOSE & GOAL: Ensure resources are included in the estimate to cover the cost of the equipment and labor that will be

needed to deliver, store, lift, and move materials without injury on the project.

1. What materials do you plan to use on the project?
2. What quantity of each material will you need?

3. How heavy are the units (bundles, bags, etc ) of each material that workers will
need to lift and move? Which weigh more than 5o pounds? Are their light
weight or lighter weight options (e.g_, 4o lb bags instead of 8o Ib bags)?

&. How will the materials be delivered and stored? Will you need storage
equipment to ensure the materials are stored off the ground (at least 24" off
the ground) to minimize bending and lifting?

. What lifting equipment will be used to eliminate worker lifts of more than go
pounds?

6. How will you keep track of the guantities and costs of the materials, weights,

storage options, lifting equipment and assistance you need to prepare your
bid?

TIP: Ask your employees for their ideas on how to improve manual materials
handling to avoid injuries and improve productivity.

Contractor Planning Tool

Weights of commaon
building materials

Storage options for
materials

Manual Materials
Handling Workbook
— Worksheet #1to
help calculate and

keep track of the cost

of different material
lifting and maving
options

+= Back to Planning Tool Home Page

More Information
+ Bidding

* Pre-job

* On-the-Job

+ Look Back

+= Back 1o Best Built Plans Home
Page

CMli
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- CONSTRUCTION ERGONOMICS — TODAY

Most

effective
Eliminate hazard by changes in design,
equipment, and methods

Substitute materials, sizes, weights
to lower hazard severity or likelihood

Reduce hazards by using proper tools
and equipment; work setup adjustability

Reduce hazard exposure by changes in
work practices, rest breaks, work pace

Reduce impact of hazard by
Least using PPE such as vibration

effective attenuating gloves, padding
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- CONSTRUCTION ERGONOMICS — TODAY

Solutions for all trades:

= MMH: store stuff off the floor, powered hand trucks,
carts, vacuum lifts, dollies, cranes, lighter tool bags

Easy Ergonomics
A Guide to
Selecting

= Hand Intensive Work: ergonomic hand tools, preferably | won-rowered
powered Hand Tools

= Awkward/Static Postures — stands, stools, MEWP, i
creepers, kneeling pads, tool extensions e

Ergonomic tool belts
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- CONSTRUCTION ERGONOMICS — TODAY

Solutions for Drywall/Painter/Glass and Floor Covering Trades:

= Drywall carts and lifts

= Pre-fabricated drywall pieces
= Door carts and lifts

= Adjustable tool handles

= Tool extensions

* Pneumatic drywall finishing
systems/pneumatic tapers
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- CONSTRUCTION ERGONOMICS — TODAY

Solutions for Drywall/Painter/Glass and Floor Covering Trades

» Kneeling creepers/mats/knee pads
= Panel carts

= Light weight drywall panels
= Handles/grippers

Suction handles
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CONSTRUCTION ERGONOMICS — TODAY

Solutions for Masons:

= Powered rebar tying extensions
» Lighter rebar

Skid plates/hose placing disks
Lightweight concrete blocks

SCM

COMPLIANCE MANAGEMENT INTERNATIONAL
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- CONSTRUCTION ERGONOMICS — TODAY

Solutions for Masons:

= Powered caulking guns
= Lower vibration tools
= Anti-vibration gloves

= Grout delivery
systems

10/4/2024



- CONSTRUCTION ERGONOMICS — TODAY

Solutions for Electricians:

= Powered conduit benders
= Powered cable pullers
= Store wire and materials at waist level

= Store and sort conduit in racks

= Preassemble before installation

= Use lightweight templates to mark holes for
drilling and mounting heavy boxes and panels
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- CONSTRUCTION ERGONOMICS — TODAY

Solutions for Electricians:

= Drill bit extension
* Magnet/suction handles
= Work on stands at waist height

= Use mechanical lifting devices
to hold large materials for fastening

= Use spool rollers/turntables
Powered crimpers
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- CONSTRUCTION ERGONOMICS — TODAY

Solutions for HVAC/Sheetmetal Trades:

= Ergonomic hand tools
= Powered hand tools
= Prefabrication

= Drill bit extension

= Extension pole for Powder-Actuated
Tools
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- CONSTRUCTION ERGONOMICS — TODAY

Solutions for HVAC/Sheetmetal Trades:

= Qverhead drill stands

= Suction and magnet handles

= Use mechanical lifting devices to hold
objects:

* |n place during installs

= At waist height for assembly
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- CONSTRUCTION ERGONOMICS — TODAY

Solutions for Plumbers:

= Drill bit extensions

» Kneeling creepers/kneeling pads
= Powered crimpers

= Powered pipe bending

Work stands and mechanical lifting devices
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- CONSTRUCTION ERGONOMICS — TODAY

Solutions for Plumbers:

= Powered caulking gun

* Ergonomic manual and powered hand tools
= Extension pole for Powder-Actuated Tools

= Overhead drill stands

= Store and sort pipe in racks

10/4/2024



CONSTRUCTION ERGONOMICS — TOMORROW

= Broader and accelerated applications of current methods and
technologies

= More companies including ergonomics in their S&H programs

* Anticipation and leverage of new construction and ergonomics
methods and technologies

= Productivity will primarily drive these changes (but cost avoidance will
have greater emphasis)

Your guess is good as mine!
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CONSTRUCTION ERGONOMICS — TOMORROW

Modular Building Methods: Prefabrication, Preassembly and Assembly:

= Precast concrete floor and wall panels

= Prefab modular systems

= Factory built HYAC and plumbing assemblies
= Materials with self-finishes
Hybrid concrete construction
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- CONSTRUCTION ERGONOMICS — TOMORROW

New Construction Technologies:

= 3-D printing
= UAVs (drones)

10/4/2024




- CONSTRUCTION ERGONOMICS — TOMORROW

New Construction Technologies:
* Robotics and Teleoperation
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- CONSTRUCTION ERGONOMICS — TOMORROW

Ergonomics Technologies

Adoption Cycle

2.5%
Innovators

Early
Adopters Early Majority
13.5% 34%

Late Majority
34%

Laggards
16%

Hype Cycle

Expectations

Peak of Inflated <<
Expectations

Plateau of
Productivity

Innovation Trough of
Trigger Disillusionment
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- CONSTRUCTION ERGONOMICS — TOMORROW

Ergonomics Technologies:
» Wearables

Smart Glasses

-~ -~ =
Smart Bracelet @ g Smart Watch

/

Smart Finger "

I
Smart Ring °
|

*seps:epas
Body Control
Smart Belt EROS f d
! !
\
Bluetooth
Smart Pants ' Key Tracker
7/

\

- N
Smart Socks Smart Shoes
\ e —
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- CONSTRUCTION ERGONOMICS — TOMORROW

Ergonomics Technologies:
= Computer Vision and Al
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- CONSTRUCTION ERGONOMICS — TOMORROW

Wearables, and Computer Vision and Al:
= [actors to consider:

= DRIP: Data Rich, Information Poor?

* Measurement accuracy/reliability

= Validity of assessment methods

* Proprietary software/cloud

= Cost

* Employee privacy: surveillance (stress, alienation, job satisfaction)

Future: fatigue and exertion (HR, respiration, temperature, EDA)?
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CONSTRUCTION ERGONOMICS — TOMORROW

Ergonomics Technologies:

* Virtual and Augmented Reality Training (and design)

& -

Occupational

safety and health
training.

e 0.0.0.0

o g ST
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- CONSTRUCTION ERGONOMICS — TOMORROW

Ergonomics Technologies:
= Active and Passive Exoskeletons and Exosuits
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- CONSTRUCTION ERGONOMICS — TOMORROW

Exoskeletons and Exosuits:
= [Factors to consider:

= Hierarchy of controls — engineering controls first
= Task(s) specific

= Cost
= Other PPE
* Training

= Time — don, doff, adjustments, acceptance and use
= Sizes, adjustability and sharing

= (Cleaning, maintenance and storage

= Selection and deployment plan
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- QUESTIONS

?

Contact: ehavey@complianceplace.com
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