Introduction to the Concrete
Work Safety Playbook

Concrete trades combine heavy materials, powered machinery, and
dynamic environments — from forming and reinforcement to pumping,
finishing, and curing. Every step carries unique hazards: crush
injuries from forms, punctures from rebar, overexertion in
vibration, burns from chemical admixtures, and falls on slippery
surfaces. This playbook equips OHS managers, safety directors, and
site supervisors with nine in-depth modules — complete with real-
world cases, templates, and three conversational 2,000-word Safety
Talks — so you can build safety into every pour.

What You’ll Get

1. Introduction & Strategic Context — the business case,
aligning safety with project goals, and industry trends in
concrete work.

2. Hazard Identification & Risk Assessment — JTAs for form
setting, rebar placement, pump operation; risk scoring; bow-
ties for crush events.

3. Control Strategies & Hierarchy of Controls - rigging and
shoring design, pump-hosing engineering, admixture
substitution, PPE for alkaline burns.

4., Safety Leadership & Culture — visible commitment in concrete
crews, behavior-based safety for high-strain tasks,
recognition programs.

5. Training, Competency & Communication — role-based modules on
pump operation, form-removal, finishing techniques; blended
learning and hands-on labs.

6. Incident Management & Learning Systems — near-miss capture
(hose-rupture, form collapse), 5-Whys and TapRooT®,
corrective-action integration.

7. Metrics, Monitoring & Continuous Improvement - leading
indicators (pre-pour checklists, slump-test compliance),
PDCA for safety maturity.

8. Emerging Risks & Future-Proofing — concrete additive
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hazards, heat-stress in curing operations, remote-monitoring
sensors for slump and temperature.

9. Safety Talks — three scripted talks on form-collapse
prevention, rebar impalement avoidance, and pump-hose
safety.

How to Use

— Read sequentially or assign modules to appropriate leads.

— Adapt the provided templates and SOPs to your company’s
procedures.

— Deliver the Safety Talks verbatim in toolbox sessions.

— Leverage the PDCA guidance in Module 7 to iterate continuously.

- Module One

- Module Two

- Module Three
- Module Four
- Module Five
- Module Six

- Module Seven
- Module Eight

- Module Nine

- Module One

Module 1: Introduction & Strategic Context for Concrete Work



Imagine arriving on a busy high-rise construction site at sunrise.
The concrete pump lines snake across the slab, crews bustle around
towering formwork, rebar cages stand ready, and finishing teams
prepare trowels and brooms. In this symphony of materials,
machines, and human effort, every misstep — whether a shifting
form, an unforgiving rebar tip, or a sudden hose rupture — can
lead to serious injury, costly downtime, and reputational damage.

This playbook is your Concrete Work Safety Playbook, built to
guide OHS managers, safety directors, and site supervisors through
the unique safety challenges of concrete trades. We’ll blend
strategic context with hands-on tactics — nine modules that cover
everything from risk mapping and engineering controls to safety
culture, incident learning, and forward-looking risks.

1.1 The True Cost of Concrete Incidents

Concrete work ranks among the most hazardous construction
activities. When incidents happen, the price tag is steep:

= Crush Injuries & Struck-By Events: Collapsing forms or
unexpected pump-line movement can crush limbs or strike
workers, often resulting in lost-time injuries that run
$50K-$150K per claim.

= Chemical Burns & Respiratory Harm: Wet concrete’s high
alkalinity causes severe skin and eye burns; silica dust
from cutting cured concrete can trigger chronic lung
disease. Medical treatments and WSIB claims frequently total
$30K+ per incident.

= Slip, Trip & Fall Hazards: Slippery, uneven surfaces during
finishing lead to falls from grade or off elevated slabs;
fractures and sprains incur both medical and productivity
costs.

= Project Delays & Rework: A single form collapse can delay a
pour by days as shoring is rebuilt — impacting schedules,
driving overtime, and straining client relationships.

Case in Point: On a mid-rise project in Toronto, a form-tie
failure during a night-shift pour unleashed over 5000 pounds of
concrete onto a crew, injuring two and delaying the schedule by 72



hours. Total direct and indirect costs exceeded $200,000.

When you account for emergency response, investigation, corrective
actions, regulatory fines, and lost productivity, each serious
incident can easily exceed six figures. Preventing just one such
event pays for an entire year of proactive safety programming.

1.2 Safety as a Competitive Differentiator

Beyond incident avoidance, strong concrete-trade safety translates
directly into business advantage:

1. Bid Qualification & EMR Requirements: General contractors
and owners increasingly screen subcontractors by their
Experience Modification Rate (EMR) and Total Recordable
Incident Rate (TRIR). A superior safety record can be the
deciding factor in winning high-profile jobs.

2. Client Confidence & Reputation: Demonstrating rigorous
safety protocols builds trust with stakeholders — from
developers to municipalities — leading to repeat work and
premium contracts.

3. Workforce Attraction & Retention: Skilled concrete finishers
and form setters are in high demand. Top talent prefers
employers who prioritize their well-being, offer clear
training pathways, and foster a positive safety culture.

4., Insurance & Bonding Costs: Insurers reward low-claim
histories with reduced premiums; bonding agencies grant
higher limits to contractors with robust safety management
systems.

{

Quote: “Since rolling out our concrete safety dashboard and ‘no-
compromise’ lockout protocols, our EMR dropped from 1.2 to 0.7 —
opening doors to projects we couldn’t touch before.” — VP of
Operations, Vancouver Concrete Ltd.

1.3 Aligning Safety with Project Delivery

To embed safety in every pour and pour-cycle, integrate OHS
metrics and processes into your core project management:

1. Pre-Pour Planning Meetings: Treat safety just as critically



as logistics or quality. In each pour planning session,
allocate time to review form and shoring inspections, pump-
hose routing, access points, and emergency-evacuation
routes.

2. Safety KPIs Tied to Milestones:

 Form Inspection Completion Rate: 100% of forms and
shoring assemblies inspected and signed off before
concrete arrives.

= Pump-Line Audit Compliance: Weekly checks of hose
condition, coupling security, and overflow paths at
100%.

= Slump-Test Documentation: Record and distribute daily
slump results before placement begins.

3. Site Safety Governance: Establish a Concrete Safety
Committee — with forepersons, form setters, finishers, and
EHS reps — meeting weekly to review metrics, incidents, and
near-misses, and to drive continuous improvement.

4. Integration with Lean Scheduling: Use just-in-time material
delivery and modular formwork to reduce onsite handling and
congestion — thereby lowering risks of manual handling
injuries and collisions.

Tip: Put “Safety Status” on every agenda, with real-time dashboard
data for form-check sign-offs, pump-hose inspections, and training
compliance, so issues are surfaced before the morning pour.

1.4 Key Trends & Challenges in Concrete Work
1.4.1 Precast & Modular Systems

The adoption of precast panels and modular formwork speeds up
schedules but introduces heavy-lift and rigging hazards. Careful
crane planning, tag lines, and pick-point inspections become
critical.

1.4.2 Self-Consolidating & High-Performance Concretes

New admixture formulations improve flow and strength but can
increase chemical-burn and respiratory-exposure risks. Updated SDS
reviews and respirator programs must keep pace.



1.4.3 Pump Technology & Remote Operation

Remote-controlled booms and robot-assisted finishing tools reduce
direct exposure but demand new control-system lockout/tagout
procedures, signal-loss protocols, and cybersecurity awareness.

1.4.4 Workforce Demographics & Skills Gaps

Seasonal crews, apprentices, and language-diverse teams require
accessible, role-based training — leveraging bilingual materials
and microlearning modules to ensure comprehension in high-tempo
environments.

1.4.5 Sustainability & Regulatory Pressures

Low-carbon cements and recycled aggregates introduce unfamiliar
handling and curing requirements. Anticipate evolving
environmental regulations — like fugitive dust controls around
batch trucks and curing compounds — and incorporate them into your
hazard assessments.

1.5 Module 1 Summary

Concrete work is complex, dynamic, and inherently hazardous — but
it also offers a clear path to competitive strength when safety is
treated as a strategic imperative. By understanding the true costs
of incidents, aligning safety KPIs with project milestones, and
tackling emerging challenges — from precast rigging to new
admixtures — you lay the foundation for a resilient, effective
safety program.

Up Next: Module 2: Hazard Identification & Risk Assessment, where
we'll dissect each concrete task — from form setting and rebar
tying to pump operation and finishing — using job-task analyses,
risk scoring, and advanced tools like Bow-Tie and FMEA diagrams.
Let’s build that risk map before the next pour.

- Module Two

Module 2: Hazard Identification & Risk Assessment for Concrete



Work

Concrete operations — from form assembly and rebar tying to pump
placement and finishing — are a tapestry of interwoven tasks, each
with its own set of hazards. Systematic hazard identification and
rigorous risk assessment ensure you know exactly where to focus
controls. In this module, we’ll break down:

1. Job-Task Analysis (JTA): Decomposing concrete tasks into
discrete steps to expose hidden dangers.

2. Risk Scoring: Applying a Severity x Likelihood matrix to
prioritize which hazards demand immediate action.

3. Bow-Tie Analysis for Critical Scenarios: Visualizing
preventive and mitigative barriers around top events like
form collapse or pump-hose failure.

4. Failure Mode & Effects Analysis (FMEA): Quantifying
component-level failures — such as form-tie fatigue or
coupling wear — to guide maintenance and design.

5. Real-World Case Studies: Learning from incidents to sharpen
your assessments.

6. Actionable Tools & Templates: Customizable JTA forms, risk
registers, bow-tie and FMEA worksheets you can implement
today.

2.1 Job-Task Analysis: Dissecting Every Pour

A robust JTA begins by selecting a representative high-risk task —
say, stripping forms after a slab pour — and listing every step,
however small, to ensure no exposure is overlooked.

Example JTA: Slab Form Removal

1. Prepare the Area: Clear adjacent walkways; ensure proper
lighting.

2. Remove Tie Wire: Cut wire ties with snips — risk of hand
lacerations.

3. Loosen Form Boards: Use a crowbar to pry — pinch and muscle-
strain potential.

4. Lower Forms: Manually tilt plywood panels — crush hazard if
dropped.



5. Disengage Shores: Release shore supports — risk of sudden
collapse or trip.

6. Set Aside Materials: Stack boards and shores — overexertion
and trip exposures.

7. Inspect Concrete Surface: Walk across the slab — slip hazard
on wet surface.

For each step, identify:

» Hazards (e.g., laceration, pinch, crush, slip, overexertion)

=« Existing Controls (e.g., snip-with-glove, two-person 1lift,
non-slip footwear)

- Recommended Actions (e.g., knife-resistant gloves,
mechanical prying assist, form-panel trolleys)

Tip: Involve field crews in JTA workshops; their insights often
reveal subtle but critical risks.

2.2 Quantitative Risk Scoring

Once hazards are mapped, assign each a numerical Severity (1-5)
and Likelihood (1-5) rating:

Severity 1 / 1 2 3 4 5 Almost
Likelihood - Rare | Unlikely | Possible | Likely | Certain
5 Catastrophic 5 10 15 20 25
4 Major 4 8 12 16 20
3 Moderate 3 6 9 12 15
2 Minor 2 4 6 8 10
1 Negligible 1 2 3 4 5

For example:

= Form Collapse: Severity 5 (multiple crush injuries),
Likelihood 2 (with inspections) — Score 10 (requires
intervention soon).

=Wire Snip Hand Cut: Severity 3 (moderate laceration),
Likelihood 4 (likely) — Score 12 (plan control).



- Wet-Slab Slip: Severity 2 (bruise/sprain), Likelihood 5
(almost certain) — Score 10 (plan control).

Prioritize hazards with scores =15 for immediate corrective
action; scores 9-14 for 30-day mitigation plans; <9 for routine
monitoring.

2.3 Bow-Tie Analysis: Focusing on Top Events

Bow-Tie diagrams center on a single “Top Event” (e.g., pump-hose
rupture, form collapse) and branch into Threats and Consequences,
with barriers on both sides.

Illustration: Form Collapse Bow-Tie

= Top Event: Form and shoring failure
= Threats (Left Side):
= Improper shoring design
» Inadequate concrete strength (premature stripping)
» Missing inspection of tie rods
» Settlement of base material
- Preventive Barriers:
 Engineering review of form design
= Compressive-strength testing records
» Daily shoring-inspection checklists
= Level, compacted base per geotech report
» Consequences (Right Side):
= Worker crush injuries
= Concrete surface damage
= Project delays
= Mitigative Barriers:
 Exclusion zones demarcated with barricades
- Emergency-response plan with rapid rescue capability
» PPE: steel-toe boots, hard hats
 Temporary support braces during stripping

Facilitation Tip: Host a bow-tie workshop with design engineers,
form crews, and EHS to ensure all barriers are realistic and
owned.

2.4 FMEA: Detailed Failure Analysis



For critical equipment

brackets),

(concrete pumps,

vibrators,

shoring

conduct an FMEA to identify high-risk failure modes:

Component

Failure Mode

(1-10)

(1-10)

(1-10)

RPN =
Sx0xD

Recommended
Action

Replace O-
rings; pre-
pour
coupling
torque
checks

Pump Hose

Leak t 4
Coupling eak/Sprayou 8 3 96

Use higher-
grade pins;
weekly
dimensional
inspections

Shore Pin | Deformation/Bend 7 5 5 175

Annual
maintenance;
operator
jam-clear
SOP

Rebar Tie

Mechanical Jam 5 6 4
Tool

120

Tackle items with RPN > 125 first — implement engineering or
inspection enhancements to reduce either severity, occurrence, or
detection gaps.

2.5 Real-World Case Studies

Case A: Pump-Hose Catastrophe

On a downtown pour, a worn coupling O-ring gave way under high
pressure. The blast sent concrete and shrapnel 20 feet, narrowly
missing a worker. Post-incident FMEA revealed the 0-ring was
unlisted in the maintenance log. The corrective action: instituted
a pre-pour coupling-torque and leak check, replacing 0-rings every
300 hours of pump operation — no repeat failures in two years.

Case B: Form-Tie Fatigue Failure
A suburban school project used standard form ties beyond their
rated cycle life. One afternoon, a top form line buckled, dropping



5,000 pounds of concrete onto a form crew, who escaped with minor
bruises but severe psychological impact. An FMEA-informed life-
cycle schedule for form ties — tracking every cycle in the digital
inventory — eliminated fatigqued-tie failures thereafter.

2.6 Tools & Templates to Implement Today

1. Concrete JTA Worksheet: Customize columns for step, hazard,
current controls, and action items — print for every key
concrete activity.

2. Risk Register Template: Pre-populated with top 10 concrete
hazards; use for monthly safety meetings.

3. Bow-Tie Software or Template: A simple two-page diagram to
map threats, barriers, top event, and consequences.

4. FMEA Spreadsheet: Include component, failure mode, S/0/D,
RPN, and action tracking — review quarterly with maintenance
teams.

2.7 Module 2 Summary

By systematically breaking down concrete tasks via JTAs, scoring
hazards with a clear Severity x Likelihood matrix, and applying
Bow-Tie and FMEA analyses to your most critical events and
components, you gain laser focus on where to invest controls.
Combined with real-world case learnings and ready-to-use
templates, your team can prioritize interventions that prevent
injuries, protect schedules, and safeguard your bottom line.

Next: In Module 3, we’ll translate these risk insights into the
Hierarchy of Controls — eliminating hazards where possible,
engineering safeguards into your tools and forms, crafting robust
administrative procedures, and ensuring the right PPE is in every
toolbox. Let’s build those defenses.

- Module Three

Module Three: Regulatory & Standards Guide Across Jurisdictions

Even the best RTW plans must align with Canada’s mosaic of laws.
The table below summarizes federal and provincial requirements;



following it is narrative guidance for weaving them into your

program.
. Law Key RTW Recordkeeping &
Jurisdiction { 7 ?1 g
Regulation Requirements Reporting
Duty to
y Document
accommodate to
. assessments,
point of undue _
Federal Canada Labour hardship: RTW accommodations,
Code, Part II P and follow-ups;
plans as :
_ submit on
accommodation , ,
inspection
measure
Mandatory
written RTW Maintain RTW
Workplace .
program for policies;
) Safety & _
Ontario employers with report RTW
Insurance Act;
WSIB coverage; outcomes to
Reg. 175/98 . :
first meeting WSIB quarterly
within 3 weeks
First RTW
meeting within ,
Keep risk-
30 days; analysis
CNESST Act & periodic y _
Quebec Regulation reviews; joint records; notify
g + ) CNESST of plan
assessments | o odifications
with CNESST
when needed
Encourage RTW Log RTW cases:
Workers’ with modified g '
, , , annual program
Compensation | duties; premium _
Alberta audit for
Act; RTW rebates for
: . o rebate
Guidelines certified RTW .
eligibility

programs




. Law / Key RTW Recordkeeping &
Jurisdiction ) ) )
Regulation Requirements Reporting
“Early and safe
RTW”
Workers Track RTW
_ encouraged; no _ _
. Compensation , , , metrics (time
British fixed timelines
) Act; RTW Best- to RTW,
Columbia _ but best- _
Practices ractice duration of
Guidelines P modifications)
program
indicated
Employers must
Workplace develop RTW
P .. P Submit RTW
Safety & policies when roaram
Manitoba Health MSD claims P 9
_ _ summaries to
Regulation arise; consult WCB
217/2006 WCB for program
design
Accommodation
lans for Document
OHS pin'ured accommodations;
Saskatchewan Regulations J involve health-
Part 9 workers; annual cafet
review of RTW _ y
committee
procedures
Variable: NS
requires formal
Atlantic Provincial WCB | RTW policies; Adhere to each
Provinces (NS, Acts & RTW PEI/NL WCB's reporting
PEI, NL) Directives encourage plans schedule

without strict
timelines




i Law / Key RTW Recordkeeping &
Jurisdiction ) : )
Regulation Requirements Reporting
Maintain
“Reasonable written
. . Territorial accommodations” procedures;
Territories(YT,
NWT, NU) WCB Acts & OHS | expected; RTW report upon
’ Regs as best request by
practice health
authorities

Making the Table Actionable

= Compile a Jurisdictional Compliance Memo: For each site,
write a short narrative (“In Ontario, our RTW program
includes X, Y, Z; in BC, we align with early & safe RTW
guidelines; in Québec, we schedule first-of-the-month
follow-ups with CNESST if needed.”).

- Embed Law into Policy: Cross-reference your RTW policy
sections with specific legal citations — e.g., “Section 4.2
(Ontario) meets WSIA Reg. 175/98, s. 8.3.”

= Align Reporting Cadences: Use a shared calendar to flag
CNESST 30-day meetings, WSIB quarterly reports, and WCB
audits — so no reporting window slips.

By marrying this jurisdictional road map to your operational RTW
templates, you ensure both legal compliance and smooth, confident
implementation.

- Module Four

Module Four: Common Pitfalls to Avoid

1. Vague Medical Restrictions
When the note reads “no heavy work,” everyone guesses
“heavy.” Always clarify: “Up to 10 kg, no repetitive lifting
over 5 kg.” Specificity prevents both over- and under-work.
2. Generic Duty Menus
Copy-pasting the same modified-duty list for every case



ignores individual skills and department workflows.
Customize menus per role and employee.

3. Supervisor Resistance
Line managers juggling KPIs may view modified-duty
assignments as extra hassle. Engage them early — show how
RTW reduces overtime costs and preserves trained staff.

4. Poor Communication
Employees must know whom to call if pain recurs. Provide
clear, repeated instructions — in handbooks, on bulletin
boards, and in digital portals.

5. Data Blindspots
Without tracking “time to first RTW,” “duration on modified
duties,” and “recurrence rate,” you can’'t measure program
success Or secure resources.

Static Plans
Medical conditions change. Schedule reviews at critical milestones
— 30, 60, and 90 days post-RTW — to adjust plans to evolving
capabilities.

- Module Five

Module Five: Engaging Managers & Employees

= Manager Workshops with Role-Play
Supervisors practice empathetic RTW conversations — asking
open questions (“How are tasks feeling today?”) and
negotiating feasible duties.
= Peer Mentor Programs
Employees who’ve successfully completed RTW serve as
mentors, sharing firsthand tips and normalizing the process.
- Digital Handbooks & Chatbots
A simple intranet chatbot can answer “What tasks can I do on
modified duty?” and “Who schedules my next check-in?"” -
keeping guidance at employees’ fingertips.

Success Stories & Recognition
Highlight RTW successes (anonymized if needed) in company
newsletters, reinforcing RTW as a valued part of culture.



- Module Six

Module 6: Incident Management & Learning Systems for Concrete Work

In concrete operations, every near miss and incident — whether a
minor trip over a pump hose or a serious form collapse — carries
lessons that, if properly captured and analyzed, can prevent the
next event. Module 6 lays out a proactive framework to report,
investigate, learn, and improve continuously.

6.1 Capturing Near Misses & Incidents

Why Near Misses Matter:
For every major injury, dozens of near misses occur first.

Capturing them shines light on hidden hazards before they hurt
someone.

Simple, Accessible Reporting:

= Mobile App Form: Crews scan a QR code on their workstations
to open a one-screen form — pre-filled with date, location,
and task. They select hazard type (hose whip, form shift,
rebar puncture, slip hazard), add a photo, and hit “Submit.”

- Anonymous Option: Encourages reporting without fear of
reprisal.

Immediate Acknowledgment & Communication:

= The reporter receives an automated “Thank you — your report
is in our hands.”

A site safety coordinator reviews all submissions daily,
triaging any “High Potential” events for urgent action.

6.2 Rapid Triage & Classification

Priority Levels:

= Critical: Any event involving serious injury, form collapse,
or pump-hose rupture - Investigation within 4 hours.

-Significant: Medical-aid cases, falls from height,
significant property damage - Investigation within 24 hours.

= Routine: Minor bruises, small slips, tool malfunctions -



Review in weekly safety committee.

Logging & Trend Analysis:

ALl reports feed into a centralized Incident Log — tagged by
hazard category and severity. Monthly trend charts highlight
rising issues (e.g., increasing hose-rupture “near hits” signals
need for coupling maintenance).

6.3 Root Cause Analysis (RCA)

5-Whys for Quick Incidents:

For less complex events — say, a form-tie laceration -
facilitators ask “Why?” five times to drill down from “knife
slipped” to “no glove inspection” to “PPE checks not on the pre-
pour checklist.”

Structured RCA for Major Events:

For critical incidents — a form collapse or pump explosion — use a
structured methodology (e.g., TapRooT® or “Causal Factor
Charting”) to map equipment failures, human errors, and system
gaps in parallel lines of inquiry.

6.4 Developing & Tracking SMART Corrective Actions
Hierarchy of Actions:

1. Engineering Fixes: Retrofit breakaway couplings; upgrade to
modular shoring.

2. Procedural Updates: Add coupling-torque checks to Pre-Pour
Checklist.

3. Training Refreshers: “Safety Snack” on hose-handling in next
morning’s huddle.

4. Administrative Adjustments: Rotate crews to reduce fatigue
on long pours.

5. PPE Enhancements: Issue new alkali-resistant sleeves after a
chemical-burn event.

Action Tracking Dashboard:

An online Kanban board lists every corrective action, owner, due
date, and status — visible to all stakeholders and discussed in
weekly safety committee meetings.



6.5 Embedding Lessons Learned

Safety Bulletins & Tool-Box Talks:

Within 48 hours of each RCA, site supervisors distribute a one-
page “Safety Flash” summarizing the incident, root causes, and new
precautions. Crews review these during the next shift’s toolbox
talk.

Procedure & Training Updates:

» JTAs & SOPs: Updated to reflect new steps (e.g., coupling-
torque procedure).

- E-Learning Modules: New micro-course on form collapse
hazards added to the training hub.

Feedback Loop:

Crews provide feedback on implemented changes via the mobile
suggestion box; successful fixes get highlighted in the “You
Spoke, We Acted” board.

6.6 Performance Monitoring & Continuous Improvement
Key Metrics:

» Near-Miss Reporting Rate: Target =2 reports per 100 worker-
shifts.

= Corrective Action Closure Time: Average =14 days for high-
priority actions.

- Incident Severity Rate: LTIR and TRIR benchmarked against
industry averages.

PDCA Cycles:
Every quarter, safety committees <conduct a formal
Plan—-Do—Check—Act review — using incident data, corrective-action
status, and crew feedback to refine controls, training, and
procedures.

Module 6 Summary

By capturing near misses, classifying and investigating promptly,
applying rigorous root-cause methods, and embedding lessons
through updated procedures and training, your concrete work



operations become a learning organization. Continuous tracking of
corrective-action closure and incident trends ensures that every
event — no matter how small — drives real safety improvements,
protecting your crews and projects alike.

Ready for Module 7: Metrics, Monitoring & Continuous Improvement,
where we’ll define the leading and lagging indicators critical for
concrete work, explore digital dashboards, and institutionalize
PDCA maturity cycles? Let’s keep pouring on the progress.

- Module Seven

Module 7: Metrics, Monitoring & Continuous Improvement for
Concrete Work

Concrete operations are dynamic and complex: form crews, pump
operators, and finishers interact with heavy materials, high-
pressure systems, and evolving environmental conditions. To ensure
your safety program isn’'t merely reactive, you need robust
metrics, real-time monitoring, and a continuous improvement cycle
grounded in data. This module will equip you to:

1. Define and balance leading and lagging indicators essential
for concrete trades

2. Deploy digital tools and dashboards to capture field data
seamlessly

3. Institutionalize Plan-Do-Check—-Act (PDCA) cycles for
incremental gains

4. Assess safety-program maturity and drive toward “optimizing”
level

5. Apply continuous-improvement frameworks that engage crews
and leadership

Let’s dive into how to turn raw numbers into meaningful safety
outcomes.

7.1 Leading vs. Lagging Indicators

Lagging Indicators



These measure past performance — incidents that have already
occurred. While essential for benchmarking, they cannot drive
proactive prevention on their own.

= Lost-Time Injury Rate (LTIR): Number of lost-time injuries
per 100,000 work-hours.

- Total Recordable Incident Rate (TRIR): OSHA-style count
including medical-aid cases.

= Form Collapse Events and Pump Ruptures: Number and severity
of these critical failures.

- Concrete-Burn Incidents: Count of skin/eye burns treated
medically.

Leading Indicators

Predictive metrics that measure activities and conditions before
incidents occur — they drive proactive controls.

= Pre-Pour Checklist Completion Rate: Percentage of scheduled
pre-pour inspections signed off.

= Pump-Hose Audit Compliance: Percent of daily hose-coupling
torque and whip-prevention checks completed.

- Near-Miss Reporting Frequency: Number of near-misses logged
per 100 worker-shifts — targets should rise as reporting
culture improves.

= Training Refresh Rates: Percent of crew up-to-date on
critical modules (e.g., coupling procedures, form set-up).

= JTAs Reviewed & Updated: Number of job-task analyses
revisited and refreshed based on incidents or process
changes.

Balance is key: Track both. Leading indicators guide prevention;
lagging indicators confirm whether controls are working.

7.2 Data Collection: Digital Tools & Real-Time Dashboards
Mobile Audit & Reporting Platforms

Implement a mobile app - such as SafetyCulture (iAuditor),
ConstructSecure, or a custom solution — that allows field crews
to:



- Complete Pre-Pour Checklists with drop-downs for each
inspection item

- Log Pump-Hose Audits, automatically linking photos of torque
gauges

= Submit Near-Miss Reports with metadata (GPS, time stamp,
equipment) and immediate notifications to site leads

The app syncs data in real time to a cloud dashboard, enabling
supervisors and corporate safety to see compliance rates and open
issues instantly.

Real-Time Alerts

Configure your system to generate SMS or push-notification alerts
when:

= Checklist Compliance Falls Below Threshold: e.g., if less
than 90% of pre-pour checks are done by 7:30 AM, forepersons
receive an alert.

= Critical Near-Miss Category Logged: e.g., any high-potential
pump-hose rupture triggers an immediate site-wide warning
and a stop-work notification until the hazard is addressed.

Dashboards & Visualization

Executive Dashboard: Summarizes key KPIs — pre-pour compliance,
pump-hose audits, near-miss trend lines, LTIR — updated live for
weekly leadership briefings.

Site-Level Dashboard: Displays day’s permit counts, hour-by-hour
compliance rates, and form-inspection statuses on a large-format
screen in the site office, keeping crews aware of progress.
Crew-Level Displays: Use site whiteboards or tablet stations to
show each crew’s current near-miss reports, open corrective-action
items, and days since last incident — reinforcing accountability
and pride.

Visual Aids such as traffic-light color-coding (green/yellow/red)
instantly convey where attention is needed.

7.3 Plan-Do-Check—-Act (PDCA) for Continuous Improvement

A structured PDCA cycle embeds systematic improvement into your



safety program:

Plan

= Identify Priorities: Use your risk scoring from Module 2 and

current KPI data to select one or two areas for improvement
— e.g., low pre-pour checklist compliance or rising near-
miss reports on hose whip.

Set Targets: Make them SMART — for instance, 1improve
checklist completion from 85% to 95% within three months.

- Design Interventions: Pilot a “Checklist Champions”

Do

initiative, pairing high-performing form crews with those
lagging to share best practices.

= Implement Pilots: Roll out interventions on two high-risk

Check

Act

pours, using the digital platform to track compliance daily.
Train & Communicate: Conduct a sitewide briefing explaining
the pilot, its goals, and how crews can participate.

Review Data Weekly: Analyze the dashboard to see if
checklist completion is trending upward.

Collect Feedback: Via quick crew surveys or focus-group
huddles, gather crews’ impressions — what’s working, what’s
burdensome.

- Refine Process: If compliance stalls at 90%, consider

simplifying the checklist or adding automated reminders.
Scale Up: Once pilots meet targets, embed the revised
process across all pours, update the SOPs, and recognize
early adopters.

Repeat PDCA quarterly to tackle new priorities, fostering a
culture where incremental improvement is the norm.

7.4 Safety Program Maturity Assessments



Benchmark your program using a maturity model customized for
concrete operations:

Level Characteristics Concrete Examples
. _ Responding to form
i Fixing 1ssues post-
Reactive . , collapses only after
incident; spot audits only
they occur.
JTAs and checklists
) Standard procedures; some , .
Defined , . exist but compliance not
audit activities
tracked.
Leading indicators Mobile audits with KPI
Managed tracked; corrective dashboards; action-item
actions owned follow-up.
_ _ Piloting wearables,
e Continuous improvement;
Optimizing _ _ remote slump sensors, AI
innovation embraced :
analytics.

Self-Assessment

Have your site safety committee rate your current state, identify
gaps (e.g., lack of real-time data, incomplete PDCA cycles), and
set realistic goals to advance one maturity level per 12 months.

7.5 Continuous Improvement Frameworks
Gap Analysis Workshops

» Inputs: Mobile audit data, incident 1logs, maturity-
assessment results

» Qutputs: Prioritized action plan with owners and due dates —
e.g., implement breakaway coupling training by Q3, pilot
drone inspections of form height by Q4.

Kaizen Events

= Cross-Functional Teams: Bring together form setters, pump
operators, finishers, EHS, and maintenance for a 2-day
blitz.

- Rapid Prototyping: Develop a streamlined hose-handoff



procedure or form-panel trolley concept on site — test,
refine, and roll out within one week.

Sharing Best Practices

 Monthly “Safety Exchange” Calls: Virtual or in-person
meetings among project leads to present recent successes —
such as a new slump-sensor integration or a highly effective
safety-snack topic.

 Knowledge Repository: An intranet hub with SOPs, audit
templates, case studies, and video demos — accessible to all
field teams.

7.6 Case Study: Data-Driven Safety Transformation

Background: A large Toronto concrete contractor averaged an LTIR
of 3.5 and had only 70% pre-pour checklist compliance.

Actions:

1. Implement Mobile Audits: Digitize checklists and pump-hose
inspections.

2. Launch PDCA for Checklists: Pilot a “Checklist Champions”
buddy system.

3. Introduce Real-Time Dashboards: Share daily compliance rates
on site monitors.

Results (12 months):

» Checklist compliance rose to 97%.

= LTIR fell from 3.5 to 1.2 — below national average.

» Crew engagement surveys showed a 40% increase in perceived
safety empowerment.

Lesson: Data alone isn’t enough — couple it with PDCA, crew
involvement, and visible leadership to drive real change.

7.7 Module 7 Summary

By selecting balanced leading and lagging indicators, deploying
digital tools for real-time monitoring, institutionalizing PDCA
cycles, and assessing program maturity, you convert safety metrics



into actionable improvements. Continuous-improvement frameworks —
Kaizen events, gap analyses, and shared best practices — ensure
that data drives not just reports but tangible enhancements to
your concrete operations.

Next: In Module 8, we’'ll look ahead to Emerging Risks & Future-
Proofing — covering new technologies, psychosocial hazards, and
environmental factors shaping the future of concrete-work safety.
Let’s keep advancing.

- Module Eight

Module 8: Emerging Risks & Future-Proofing Concrete Work Safety

The concrete trade is evolving rapidly: new materials, advanced
equipment, climate shifts, and workforce dynamics introduce novel
hazards. To stay ahead — and keep your crews safe — you must
anticipate emerging risks and adapt your controls, training, and
culture accordingly. This module explores four key areas:

. Advanced Materials & Chemical Exposures

. Technology Integration & Automation

. Environmental & Psychosocial Factors

. Workforce Evolution & Skills Future-Proofing
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8.1 Advanced Materials & Chemical Exposures

High-Performance Admixtures

Modern concretes — self-consolidating, fiber-reinforced, ultra-
high-performance — use proprietary admixtures to enhance flow,
strength, and durability. But these chemicals can carry:

- Skin & Eye Irritation: Highly alkaline or acid-modified
mixtures demand updated PPE (alkali-resistant gloves and
splash-proof goggles).

- Respiratory Sensitizers: Some admixtures include
plasticizers or silica fume; ensure your SDS review captures
any new inhalation hazards.

= Allergenic Agents: Fibers (glass, synthetic) embedded in
mixes may cause dermatitis — mandate long sleeves and



barrier creams.

Action Steps:

= Update your chemical inventory and SDS library each time you
introduce a new admixture.

= Conduct a focused JTA for mixing and batching tasks, adding
specific controls (e.g., local exhaust ventilation on
additive hoppers).

 Incorporate new material handling into your role-based
training (Module 5), with short e-modules on the hazards and
controls for each admixture type.

8.2 Technology Integration & Automation
Remote-Controlled Pumps & Boom Systems

= Cyber-Safety Protocols: Secure wireless links to prevent
unauthorized control; include signal-loss contingency drills
in your pump-operation SOPs.

= Auto-Shutoff Features: Ensure remote systems default to safe
mode upon control loss.

Wearables & IoT Monitoring

= Vibration & Posture Sensors: Devices that alert when
operators exceed ergonomic thresholds — e.g., holding a
vibrating poker too long.

- Environmental Sensors: Real-time monitors for dust, noise,
and temperature that feed into your dashboard — triggering
alerts when thresholds exceed safe limits.

Drones & Robotic Inspection

» Use drones to survey form heights and anchor placements
before crews climb — reducing time spent in high-risk areas.

» Robotic trowels can handle repetitive finishing tasks,
lowering musculoskeletal strain.

Action Steps:

» Pilot new tech on one project — conduct a hazard assessment
(JTA + Bow-Tie) before rollout.



 Update your training (Module 5) and incident protocols
(Module 6) to include new equipment interfaces, emergency-
stop procedures, and maintenance checks.

8.3 Environmental & Psychosocial Factors
Heat Stress & Cold Exposure

= Concrete Curing Temperatures: Summer pours can exceed safe
temperature thresholds; implement mandatory hydration
breaks, misting stations, and shaded rest areas.

- Winter Protocols: Freeze-protection of formwork and hoses;
heated mix zones; cold-weather PPE — insulated gloves and
boots.

Weather-Driven Scheduling

= Define stop-work criteria for high winds (affecting pump-
boom stability) or lightning (stray current hazard).

» Use weather apps integrated into your safety hub to trigger
preemptive huddles and adjust schedules.

Psychosocial Hazards

= High-Pressure Deadlines: The rush to complete pours before
inspections can drive crews to bypass controls.

- Isolation on Large Sites: Crews may feel disconnected from
management or each other.

- Mitigation: Weekly “Well-Being Huddles,” anonymous pulse
surveys on workload stress, and rotating crew assignments to
build camaraderie.

Action Steps:

= Add environmental and psychosocial indicators — heat index,
wind speed, stress survey scores — to your dashboard (Module
7).

= Train supervisors to recognize fatigue, heat-illness signs,
and stress indicators during their daily walkthroughs.

8.4 Workforce Evolution & Skills Future-Proofing

Apprentice & Remote Learning



= VR Simulations: Offer virtual practice on form assembly,
pump operations, and rescue scenarios — allowing safe
repetition before fieldwork.

= Digital Mentoring: Pair apprentices with remote mentors via
video streaming to reinforce best practices.

Multigenerational & Multilingual Teams

 Develop training materials (videos, quick-reference cards)
in the primary languages represented on your crews.

 Leverage crew-led “teach-back” sessions, where bilingual
workers explain safety topics in their own dialects.

Continuous Professional Development

 Encourage certifications (e.g., ACI Concrete Field Testing
Technician) and support attendance at industry conferences.

= Host quarterly “Innovation Days,” where crews present
process improvements — fostering ownership and cross-
training.

Action Steps:

»Survey your workforce annually to assess learning
preferences and language needs.

» Integrate new learning technologies into your training plan
(Module 5) and recognize certifications in your reward
program (Module 4).

Module 8 Summary

Staying ahead of emerging concrete-trade risks demands agility:
updating chemicals and SDSs, piloting tech safely, managing
environmental and psychosocial hazards, and equipping a diverse,
evolving workforce. By embedding these forward-looking controls
and practices, you ensure your safety program not only addresses
today’'s challenges but anticipates tomorrow’s — building
resilience and sustaining excellence.

Next Up: Module 9 — Three Conversational Safety Talks on critical
concrete hazards. Ready to arm your supervisors with scripts that
engage and educate? Let’s wrap up with these powerful toolbox



presentations.

- Module Nine

Module 9: Three Conversational Safety Talks for Concrete Work
Safety Talk #1: “Preventing Form Collapse”

“Good morning, team. Today I want to talk about form collapse —
one of the scariest and most costly incidents we face in concrete
work. Last year on a multi-story pour downtown, a single missing
shoring pin allowed part of the wall form to give way, dumping wet
concrete onto two crew members. Thankfully they escaped with
bruises, but the project lost 48 hours while we rebuilt the form
system — and the company took a $120,000 hit in direct and
indirect costs. Nobody wants that on our watch.

Form collapse happens when the formwork or shoring system can’t
handle the concrete’s pressure — usually because of improper
assembly, worn components, or stripping too early. That'’s why
every morning before we pour, we’ll do a complete form inspection:
confirm that the modular shoring connectors are seated and locked,
check that the adjustable shore legs are within their rated height
range, and verify that all tie rods and walers match the
engineered load schedule. Take your time to walk the entire line,
inspecting from the ground up and calling out any missing pins,
cracked panels, or loose bracing.

If you find a defect — no matter how minor — stop the check, tag
the component ‘Do Not Use,’ and replace or repair it before
pouring. This one 10-minute walk-around prevents a 10-ton form
failure. And remember, when in doubt, brace it out: adding
temporary jumper shores or cross-bracing is never overkill. Today,
let’s commit to zero form failures by treating our Pre-Pour Form
Inspection as sacred — because the only way to pour with
confidence 1is to be confident in your formwork.”

Safety Talk #2: “Taming the Pump-Hose Whip”



“Team, let’s gather around the pump today. Working with high-
pressure concrete hoses can feel routine, but a rupture can turn
that line into a whip faster than you can react — unleashing
several hundred feet-per-second hose velocity and spewing wet
concrete everywhere. On a recent suburban project, a worn coupling
gave way under pressure, nearly striking our hose tender in the
head. He ended up with a concussion and a week in the hospital -
again, all because a $5 0-ring went unchecked.

Here's how we keep pump-hose whip where it belongs — out of our
hazard profile. First, every hose and coupling gets a pre-shift
whip test: after coupling, pump to low pressure — around 50 psi —
while the hose is tied off. Look for bulges, leaks, or soft spots.
Then, before full-pressure operation, tighten the quick-disconnect
coupling with your calibrated torque wrench to the manufacturer’s
spec — no eyeballing it. Use the breakaway coupling that safely
uncouples at preset pressures, and always route hoses along
designated paths — over steel ramps or elevated arms — away from
foot traffic.

During pumping, maintain visual contact with the hose tender at
all times. If you see a bulge or a drip, hit the emergency stop.
Do not, under any circumstance, stand in the “whip zone” marked by
the red tape on the floor. And when cleaning up, always
depressurize the line first — never assume the concrete has
finished flowing. This vigilance Kkeeps everyone safe: a
disciplined two-step check beats a hospital visit every time.”

Safety Talk #3: “Avoiding Rebar Impalement and Lacerations”

“Okay crew, let’s talk about rebar hazards — impalement and cuts.
Last summer, during a tilt-up job in Calgary, a rebar tier lost
his footing on a panel edge and slid forward onto an exposed #5
bar. He suffered a severe leg puncture, costing him months of
recovery and leaving a permanent scar. We can’t let that happen
here.

First, always cap or bend exposed rebar ends before anyone enters
the area. Those plastic caps might seem basic, but they absorb
impact and save lives. If you’re walking near a rebar cage or a



cleared slab, never assume the ends are capped — always Llook
first. Second, when tying rebar in a cage, use your mechanical tie
gun or a hand-held tool while wearing cut-resistant gloves and
sleeves — standard cotton gloves won’t stop a sharp bar or tie
wire. Keep your body position in mind: avoid leaning directly over
the bars, and maintain three-point contact any time you climb or
move on the cage.

Finally, clear your work area regularly. Loose cuttings, discarded
tie wire ends, and off-cuts create trip hazards that can send you
onto uncapped bar. A quick five-minute cleanup every two hours
prevents a slip-and-impale scenario. Today, let’s pledge to cap
every visible rebar end, don our cut-resistant PPE, and keep our
zones tidy — because our work is tough enough without adding
preventable injuries to the mix.”

These three conversational Safety Talks — on form collapse, pump-
hose whip, and rebar impalement — are crafted for supervisors to
read aloud. Each blends a real incident narrative, clear hazard
explanation, and actionable steps, ensuring crews connect the
“why” and “how” of concrete safety in a single, engaging dialogue.

Additional Resources
Working Safely with Concrete and Cement — Video

Work Safely with Concrete and Cement Meeting Kit

Concrete Burns Meeting Kit

Concrete Work Meeting Kit

Cementing Safety for Concrete Workers: Cast-in-place Concrete

WHY THIS GUIDE?

Human tone: Written like a chat over coffee, not a courtroom
sermon.

Legal clarity: Key legislative references are embedded for quick
scanning.


https://icwgroup.safetynow.com/working-safely-with-concrete-and-cement-video/
https://icwgroup.safetynow.com/work-safely-with-concrete-and-cement-meeting-kit/
https://icwgroup.safetynow.com/concrete-burns-meeting-kit/
https://icwgroup.safetynow.com/concrete-work-meeting-kit/
https://icwgroup.safetynow.com/cementing-safety-for-concrete-workers-cast-in-place-concrete/

Actionable insights: Stories, examples, and clear next steps.



