Ironworker’s Field Guide and Erection Sequence for Mass Timber Hybrid Structures
Ironworker’s Field Guide: Mass Timber Hybrid Structures
1. Understanding the Hybrid System
It is essential to understand the specific structural roles each material plays within a mass timber hybrid system. Steel is typically used for frames, connectors, and long spans due to its strength and versatility, while timber is employed for panels, beams, and providing aesthetic finishes. Reviewing all drawings and shop details is crucial to grasp the intended load paths and the location of connection points.
2. Coordination with Other Trades
Ironworkers should anticipate close collaboration with carpenters, millwrights, and concrete crews throughout the erection process. Effective planning of lifts and installation sequences is necessary to avoid trade conflicts. Special care must be taken with timber panels, as they often arrive prefinished and require delicate handling to prevent damage.
3. Rigging & Lifting
Although timber panels are lighter than steel, their size and shape can make them challenging to handle. The use of soft slings or padded chokers is recommended to avoid damaging panel surfaces. It is important to check for designated lifting points, such as embedded steel plates or lifting eyes, on CLT panels before rigging.
4. Handling & Storage
All timber materials should be kept off the ground and covered at all times to prevent moisture absorption. Panels should never be dragged across steel or concrete surfaces to avoid chipping or other damage.
5. Connection Hardware
Hybrid systems frequently utilize custom steel connectors, including knife plates, concealed brackets, or bolted steel angles. Precision during installation is vital, as timber components have tighter tolerances compared to steel. Misalignment can result in fit-up issues that may compromise the structure.
6. Fastening Methods
Connections between steel and timber may involve lag screws, self-tapping screws, or bolts paired with steel plates. Pre-drilling holes may be necessary to prevent splitting of the timber. Always adhere to specified torque requirements to avoid crushing wood fibers during fastening.
7. Fire Protection
Some steel connectors will be installed within timber components to achieve required fire ratings. Ironworkers should be aware of all fireproofing requirements, which might include the application of intumescent coatings or protective wraps after installation.
8. Safety Around Prefinished Surfaces
Since timber panels may arrive with finished faces, it is important to avoid damaging them with tools, welding sparks, or grinding dust. Protective coverings should be used throughout installation to maintain surface integrity.
9. Welding Precautions
Welding near timber elements requires strict adherence to fire watch protocols. Shield timber from sparks and heat using fire blankets, and keep fire extinguishers close at hand at all times.
10. Moisture Management
If timber becomes wet, it must be dried promptly to prevent swelling or staining. Any water intrusion should be reported to supervisors immediately for quick action.
11. Sequencing
Typically, the steel frame is erected first, followed by the installation of timber decking or wall panels. Efficient use of crane time is critical; although timber lifts are generally faster, careful positioning is required to avoid errors.
12. Tolerances
Timber components are often CNC-cut with millimeter precision. Therefore, steel erection tolerances must be maintained at a high level to ensure proper fit-up with timber elements.
13. PPE Considerations
Use gloves that offer good grip without being abrasive to prevent damage to the timber. Eye protection is also essential when drilling or cutting timber due to the presence of fine dust.
14. Cutting & Drilling
Field modifications to timber should be minimized. Always coordinate with site supervisors before making any alterations. Use appropriate saws or drills and avoid overheating fasteners during installation.
15. Load Bearing Awareness
Do not overload timber panels with concentrated loads during construction. If heavy equipment must be placed on panels, use temporary shoring for support.
16. Inspection
Inspect all steel connectors for correct installation before setting timber components. Additionally, check timber panels for cracks, delamination, or other damage prior to lifting.
17. Weather Protection
In cold climates, recognize that timber can become brittle, while in hot climates, it may require expansion gaps. Steel components should be protected from corrosion during storage regardless of weather conditions.
18. Communication
Clear hand signals and radio communication with crane operators are essential. Because timber panels can catch wind more easily than steel, effective communication ensures safety and accuracy during lifts.
19. Training
Ironworkers must familiarize themselves with timber-specific handling techniques and understand hazards unique to hybrid structures, such as differential expansion and contraction of materials.
20. Pride in Craft
Hybrid structures often feature exposed timber and steel as part of the architectural design. The quality of your work will be visible for decades, making precision, cleanliness, and care critical aspects of the job.
Ironworker Erection Sequence Checklist – Mass Timber Hybrid Structures
Phase 1: Pre-Construction Preparation
· Review Plans & Shop Drawings: Study all aspects of the hybrid system, including steel frame layout, timber panel dimensions, and connector types. Identify key tolerances and load paths.
· Safety & Training: Conduct toolbox talks focused on timber handling, hazards associated with mixed-material systems, and fire prevention. Ensure every crew member is trained in rigging timber panels.
· Material Inspection: Inspect steel for straightness, coating integrity, and readiness of connectors. Check timber panels for cracks, delamination, moisture issues, or finish defects.
· Site Logistics: Plan laydown areas for materials, ensuring timber is elevated and covered. Confirm crane access routes and swing radius to facilitate efficient lifts.
Phase 2: Steel Frame Erection
· Crane Setup: Position the crane to maximize reach to both steel and timber laydown areas. Verify load charts for all lifts.
· Steel Column & Beam Installation: Erect the primary steel frame as per the sequence plan, maintaining tight tolerances for proper alignment with timber components.
· Connector Installation: Install embedded steel plates, knife plates, or angle brackets as required for timber connections. Ensure bolt holes are aligned and welds are of high quality.
Phase 3: Timber Panel Installation
· Rigging Preparation: Use soft slings or padded chokers, attaching them to designated lifting points or embedded hardware on the panels.
· Lift & Position: Maintain clear communication with the crane operator, as timber panels are susceptible to wind. Guide panels into place without dragging edges against steel.
· Temporary Support: Employ temporary shoring or clamps to hold timber in position until all fasteners are installed.
· Connection & Fastening: Secure panels with bolts, screws, or lag fasteners, following the manufacturer’s torque specifications. Avoid overtightening to prevent crushing timber fibers.
Phase 4: Integration & Detailing
· Mixed-Material Interface Checks: Ensure all steel-to-timber joints are tight and flush, with no gaps that could impact structure or appearance.
· Fire Protection Measures: Apply intumescent coatings or wraps to exposed steel connectors as required. Shield timber surfaces from welding sparks during any steel detailing.
· Weatherproofing: Install flashing, sealants, or membranes at joints to prevent moisture ingress at timber-steel interfaces.
Phase 5: Quality Control
· Final Alignment: Verify that both steel and timber members are plumb, level, and square. Confirm all fasteners are installed and tightened according to specifications.
· Surface Protection: Remove lifting gear carefully to avoid scratching timber surfaces. Cover exposed timber until the building envelope is complete.
Phase 6: Safety & Close-Out
· Debris Removal: Clear all sawdust, metal shavings, and packaging from the work area to maintain safety and aesthetics.
· Final Inspection: Conduct a walk-through with the foreman and inspector, documenting and promptly correcting any deficiencies.
· Sign-Off: Ensure all work complies with engineering and code requirements. Submit as-built measurements if required.
· Crew Debrief: Discuss lessons learned for future hybrid projects and recognize crew members for their precision and care, as the workmanship will be showcased in the finished structure.

