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Abstract: This paper analyzes the transformative role of Just-in-Time (JIT) logistics in mass timber
construction, using the 619 Ponce project in Atlanta, Georgia, as a primary case study. As the construction
industry shifts toward a manufacturing-centric "Prefab Revolution," mass timber emerges as a critical material
for high-density urban development. The study examines the "hook-to-hook" logistical model, where
components are lifted directly from delivery trucks to their final structural positions, effectively turning vehicles
into mobile warehouses and eliminating the need for on-site storage.

At 619 Ponce, the implementation of a regional "local loop" supply chain—sourcing Southern Yellow Pine
within a 200-mile radius—minimized transportation risks and carbon emissions. The research highlights how
digital integration through Virtual Design and Construction (VDC) and BIM allows for a "dry" assembly
process to achieve a 75% reduction in carbon emissions and a 25-30% faster erection schedule compared to
traditional concrete methods. Ultimately, the paper argues that JIT logistics and regional sourcing are essential
strategies to offset the higher material costs of timber, providing a scalable blueprint for sustainable, efficient
urban construction.
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. . Modeling) file talks directly to a CNC machine,
I Introduction: The Prefab Revolution . . .o
ensuring that what arrives at the site is ready for
. . . immediate, surgical installation.
The construction industry is currently undergoing
its most significant transformation since the
introduction of structural steel. This "Prefab
Revolution" is defined by a shift from artisanal,
site-built methods to a manufacturing-centric
approach. At the heart of this movement is Mass
Timber—an engineered wood product that allows

for the pre-fabrication of entire floor plates and

1.1. The Paradigm Shift: Wet vs. Dry
Construction

The move from traditional "wet" construction to
"dry" mass timber assembly represents a
fundamental change in how we perceive structural
] ) stability and site management. Traditional methods,
columns in a controlled factory environment. . . . .

primarily utilizing cast-in-place concrete, require
extensive "wet" phases where material must be
poured, vibrated, and left to cure for weeks. This
process is inherently messy, weather-dependent,
and labor-intensive, requiring massive amounts of

temporary formwork and shoring that clutter the

By treating a building as a kit of parts rather than a
series of raw material piles, developers are able to
compress schedules and minimize the chaos of the
traditional job site. This revolution isn't just about
speed; it is about the digital integration of design
and delivery, where a BIM (Building Information
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site for months (Cradle to Cradle Products
Innovation Institute, 2023).

In contrast, mass timber is a "dry" assembly
process. The structural components, such as Cross-
Laminated Timber (CLT) and Glue-Laminated
Timber (Glulam), are manufactured to millimeter
precision off-site. When these components arrive,
they are fastened together using high-performance
screws and connectors, eliminating the need for
curing times or heavy on-site hydration. This shift
allows for a much quieter, cleaner, and faster
construction environment, fundamentally altering
the "rhythm" of the build from a slow pour to a
rapid mechanical assembly.

1.2. Defining JIT in Construction: The Hook-to-
Hook Logic

Just-in-Time (JIT) delivery, a concept borrowed
from Toyota’s manufacturing philosophy, is the
logistical backbone of the prefab revolution. In a
JIT framework, materials are not stored on-site;
instead, they arrive exactly when they are needed
for installation. This is particularly vital for urban
infill projects where staging space is non-existent.
JIT minimizes the "double-handling" of materials,
significantly reducing the risk of damage from
weather or site accidents while keeping the site
clear of unnecessary inventory (Low & Gao, 2021).

The pinnacle of JIT in mass timber is the "hook-to-
hook" logic. In this scenario, a flatbed truck arrives
at a pre-coordinated time-slot, and the tower crane
picks a panel directly from the truck bed to its final
position in the structure. There is no intermediate
step of unloading the panel into a storage yard.
This requires a hyper-synchronized choreography
between the fabricator and the site supervisor; if a
truck is thirty minutes late, the crane—the most
expensive asset on the site—stands idle.
Conversely, if the site is behind, the truck has
nowhere to go. This "digital tethering" ensures that
waste is virtually eliminated, as every piece
delivered has an immediate home.

1.3. Global Implementation and Sample Projects

Globally, JIT mass timber construction has moved
from experimental to a proven delivery method for
high-rise and complex structures. In Vancouver,
the Brock Commons Tallwood House served as an
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early benchmark. By utilizing a rigorous JIT
schedule, the 18-story structure’s mass timber
components were completed in just 70 days, an
average of two floors per week. This was achieved
through a meticulous delivery sequence where
components arrived in the exact order of their
assembly, allowing the crane to maintain a
continuous, uninterrupted flow (Fast + Epp, 2017).

Similarly, the Mjostarnet in Norway, one of the
world's tallest timber buildings, relied on JIT
delivery to manage its complex Glulam truss
system. Because the project was located in a region
with high wind speeds and harsh weather, the
ability to lift delivered components directly into the
structure minimized the timber's exposure to the
elements. These global projects demonstrate that
JIT is not merely an "add-on" for timber projects
but a logistical necessity that enables wood to
compete with the established speed and scale of
steel and concrete (Abrahamsen, 2019).

While the Just-in-Time (JIT) delivery model
presents a significant logistical challenge—
requiring unprecedented levels of precision and
digital coordination—it acts as the primary driver
for the cost-competitiveness and rapid assembly of
mass timber projects. Through an analysis of 619
Ponce in Atlanta, this paper argues that the synergy
between regional "local-loop" sourcing and JIT
"hook-to-hook" logistics provides a scalable
blueprint for sustainable, high-density urban
development that offsets the higher raw material
costs of timber through massive savings in labor
and time.

II. The Mechanics of JIT Mass Timber

If traditional construction is a slow-cooked stew
where ingredients are added as you go, JIT mass
timber is a high-speed assembly line where every
bolt and beam must arrive in the exact order of its
"consumption." This section explores the digital
and physical gears that must mesh perfectly to
make a timber build successful.

2.1. Digital Integration: From BIM to VDC

The success of a Just-in-Time project is determined
long before the first truck leaves the factory, rooted
in the precision of Building Information Modeling
(BIM) and Virtual Design and Construction

ISSN: 2456-5628 Page 2



International Journal of Modern Research in Engineering and Technology (IJMRET)
www.ijmret.org Volume 11 Issue 02 | February 2026.

(VDC). Unlike concrete, which can be adjusted
with a jackhammer on-site, mass timber
components are CNC-milled to millimeter
tolerances. This requires a "Digital Twin" of the
building that includes every plumbing -chase,
electrical conduit, and bolt hole. This high Level of
Development (LOD 400) ensures that the
manufacturing instructions sent to the plant are
flawless, as the JIT model leaves zero room for
"field-fixing" (Smith, 2020).

Beyond the geometry of the panels, VDC allows
project managers to simulate the entire assembly
sequence in a four-dimensional (4D) environment.
By adding the element of time to the 3D model,
teams can visualize the arrival of each truck and the
movement of the crane. This digital rehearsal
identifies potential "clashes" in the schedule—such
as two trucks arriving at a single-access gate
simultaneously—allowing the team to resolve
logistical bottlenecks virtually rather than in the
high-stakes environment of a live urban site (Peel,
2021).

Furthermore, this digital integration creates a
seamless "thread" of data that connects the
architect’s vision directly to the fabricator’s floor.
At projects like 619 Ponce, this meant that the
Southern Yellow Pine could be harvested and
processed with the final assembly sequence in
mind. The digital model acts as the "source of
truth," dictating the manufacturing queue so that
the first panel produced is the first one needed on-
site, effectively eliminating the need for a buffer or
"safety stock" of materials (Mallo & Espinoza,
2015).

2.2. The Logistics Chain: The Sequencing of the
"Flatbed Floorplan"

The logistics chain for mass timber is a masterpiece
of "Last-In, First-Out" (LIFO) logic. Because a
mass timber building is assembled in a specific
vertical and horizontal sequence, the loading of the
delivery trucks must be mirrored. The panels at the
bottom of the truck stack must be the last ones
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needed for that day’s shift, while the panels on top
are the first to be picked by the crane. If a single
panel is out of order, the entire site grinds to a halt
as the crew is forced to unload and "shuffle"
massive timber elements—a process that is both
dangerous and time-consuming (Council on Tall
Buildings and Urban Habitat [CTBUH], 2022).

Geographic proximity plays a critical role in the
stability of this chain. For the 619 Ponce project,
sourcing timber from regional forests and utilizing
a fabricator in Alabama created a "short-haul"
advantage. This reduced the "lead time
variability"—the unpredictable delays caused by
long-distance shipping, such as port strikes or
cross-country weather events. A shorter supply
chain allows for a tighter JIT window, meaning the
site manager can call for a truck at 7:00 AM with
high confidence it will arrive by its 10:00 AM slot
(WoodWorks, 2023).

Finally, the logistics chain is supported by real-
time telematics and GPS tracking. Modern JIT
construction utilizes "Geofencing," where the site's
digital system receives an alert when a delivery
truck is within 10 miles of the site. This triggers the
on-site crew to prepare the rigging and clear the
"landing zone," ensuring that the transition from
the road to the structure is as seamless as possible.
This level of transparency transforms the truck
from a mere transport vessel into a "mobile
warchouse" that is perfectly synced with the
building's heartbeat (Low & Gao, 2021).

An illustration of the JIT Logistics on site is shown
in Figure 2.1, with the "hook-to-hook" JIT logistics
model in a real-world construction setting, where a
tower crane lifts a massive timber panel directly
from a flatbed truck for immediate installation. A
digital onsite sign confirms the precise "10:00 AM
Arrival" schedule, emphasizing the temporal
accuracy required for such operations. By
bypassing onsite storage, the delivery truck
functions as a mobile warehouse, allowing the
mass timber superstructure to rise -efficiently
without the need for a traditional staging area.
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Figure 2.1. JIT logistical model on a construction
sitel

2.3. The "Storage-Free" Site: Urban Infill and
Material Health

In dense urban environments like Atlanta’s Ponce
City Market, space is the most expensive
commodity on the job site. Traditional construction
often requires a "laydown yard" where steel beams
or pallets of brick sit for weeks, taking up valuable
square footage and requiring constant relocation. A
JIT-enabled mass timber site, however, is a
"storage-free" zone. By moving material directly
from the truck to the structure—the "hook-to-hook"
method—the project’s physical footprint is limited
almost entirely to the building's own foundation
(Augustin, 2021).

Beyond spatial efficiency, the storage-free site is a
matter of material integrity. While steel and
concrete are relatively indifferent to the elements,
mass timber is a hygroscopic material—it breathes
and reacts to moisture. Allowing CLT panels to sit
in a muddy staging area or under pooling rainwater
can lead to staining, warping, or fungal growth. JIT
delivery acts as a primary protective measure; by
ensuring the timber is installed immediately upon
arrival, it is quickly "dried in" under the building's
roofing system, preserving the aesthetic quality that

Www.ijmret.org

2NN\

X
<

makes timber a premium finish (Wang & Gosselin,
2020).

Lastly, the absence of on-site storage significantly
enhances site safety and labor productivity. A
cluttered site is a hazardous site, prone to trips,
falls, and vehicle-pedestrian accidents. By
eliminating the "sea of materials," the site remains
organized and navigable. Laborers spend their time
on high-value assembly rather than "material
management"—the unproductive task of moving a
pile of wood from Point A to Point B just to get it
out of the way of a concrete truck. At 619 Ponce,
this hyper-organized environment was a key factor
in maintaining the aggressive schedule required for
a high-profile urban infill (WoodWorks, 2023).

In summary, the mechanics of JIT mass timber
represent a transition from "managing materials" to
"choreographing time." When digital precision
(VDC) meets physical sequencing (LIFO logistics),
the construction site is transformed from a chaotic
storage yard into a high-efficiency assembly zone.
This structural and logistical synergy does not just
happen by accident; it requires a unified team—
from the foresters to the crane operators—working
from a single digital source of truth. By eliminating
the "wet" trades and the need for on-site storage,
JIT logistics effectively de-risks the construction
process, turning potential urban bottlenecks into
streamlined milestones.
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1. Case Study: 619 Ponce (Atlanta, GA)

This section represents the core contribution of the
paper. 619 Ponce is widely regarded as an iconic
project because it demonstrates a fully realized
“locally grown” mass timber supply chain executed
through a just-in-time (JIT) construction model.
Located in Atlanta’s Old Fourth Ward, the project
serves as a definitive proof of concept for JIT mass
timber delivery in the American Southeast. The
four-storey, approximately 110,000-square-foot
office building forms an expansion of the historic
Ponce City Market and was the first commercial
mass timber office building in Georgia. Beyond its
structural significance, the project pioneered what
the developer Jamestown describes as a “seedlings-
to-solutions” sourcing strategy, emphasizing
regional forestry, manufacturing, and fabrication
(WoodWorks, 2023).

The project team included JE Dunn as general
contractor, StructureCraft as the mass timber
engineer, Seagate as the erector (Subcontracted by
Smartlam), and SmartLam North America as the
CLT and glulam supplier. In total, the building
incorporated approximately 714,000 square feet of
mass timber (CLT and glulam), all fabricated from
Southern Yellow Pine sourced within the
southeastern United States.

3.1. The Local Supply Chain

While many mass timber projects rely on European
spruce or Canadian timber—introducing thousands
of miles of logistical variability—619 Ponce
utilized a regional "local loop." The Southern
Yellow Pine (SYP) was harvested from
Jamestown-owned forests near Lumpkin, Georgia,
processed at a Georgia-Pacific sawmill in Albany,
and manufactured into CLT and glulam
components by SmartLam in Dothan, Alabama
(NAIOP, 2024).

This proximity (within a ~200-mile radius) was the
"secret sauce" of their JIT strategy. By shortening
the physical distance between the factory and the
crane, the project team (led by J.E. Dunn and
StructureCraft) drastically reduced the risk of
transportation delays. This regional reliability
allowed for a hyper-compressed delivery window,
ensuring that panels arrived on-site in Atlanta
exactly as the previous truck was being cleared
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from the "hook," maintaining a continuous vertical
flow in one of the city's most congested urban
corridors.

e CLT & Glulam

The mass timber elements for the project were
intentionally sourced through a regional supply
chain to minimize transportation distances and
support local industry. The cross-laminated timber
(CLT) panels and glulam members were fabricated
from Southern Yellow Pine (SYP) harvested from
locally managed timberlands in Georgia, including
timberland owned and managed by a developer
near Columbus, Georgia. Once harvested, the logs
were transported to Georgia-Pacific’s sawmill in
Albany, Georgia, where they were processed into
dimensional lumber. This lumber was then shipped
to SmartLam North America’s mass timber
manufacturing facility in Dothan, Alabama, located
only a few hours from the sawmill. At SmartLam’s
facility, the lumber was engineered and fabricated
into CLT floor and roof panels as well as glulam
beams and columns specifically designed for this
project. Following fabrication, the completed CLT
panels and glulam components were transported to
the project site for erection, completing a tightly
integrated, southeastern U.S.—based forest-to-
structure supply chain.

o Steel

Steel components required for the project—
primarily associated with secondary structural
elements and connection support—were
manufactured and supplied by RAI in Atlanta,
Georgia.  Procuring steel locally reduced
transportation distances and facilitated coordination
with the construction schedule, while supporting
regional fabrication capacity. The use of locally
sourced steel complemented the mass timber
structure by integrating conventional materials
where required without compromising the project’s
broader sustainability and regional sourcing
objectives.

e Hardware and Fasteners

Specialized mass timber connection hardware,
fasteners, and screws were supplied by Rothoblaas,
a manufacturer specializing in engineered timber
connection systems. These components were
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distributed from Rothoblaas’ U.S. warehouse
network, allowing for efficient local delivery to the
site. The wuse of prefabricated, engineered
connection hardware supported rapid on-site
assembly, precise installation, and concealed steel
detailing, ensuring structural performance while
maintaining the exposed timber aesthetic.

3.2. Urban Constraints

The project was constructed within a dense urban
environment, which imposed several logistical and
operational constraints on material delivery,
storage, and erection. Limited site laydown space
restricted the ability to store large quantities of
materials on site, particularly oversized CLT panels
and glulam members. As a result, material

deliveries had to be carefully

sequence
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coordinated to align closely with the erection
schedule, minimizing on-site storage time and
reducing interference with adjacent properties,
pedestrian traffic, and existing infrastructure.

Urban access constraints, including narrow streets,
traffic management requirements, and restricted
delivery windows, further influenced construction
planning. Large mass timber elements required
precise coordination with crane operations and
transportation logistics to ensure safe unloading
and immediate installation. These constraints
reinforced the importance of prefabrication, as CLT
panels and glulam members arrived on site pre-cut
and pre-finished, reducing the need for on-site
modification, waste generation, and prolonged
material handling.

URBAN CONSTRAINTS:
=1 High Traffic

10 Limited Staging
[0 BeltLine Access

Figure 3.1.Urban constraint: 619 Ponce construction site map,

In addition, urban noise restrictions and safety
regulations  necessitated  efficient  erection
procedures to limit disruption to the surrounding
neighborhood. The use of mass timber supported
this objective by enabling rapid structural
assembly, allowing floors and framing to be
installed in shorter timeframes compared to
conventional construction methods. Overall, the
urban context significantly shaped the project’s
construction strategy, emphasizing just-in-time
delivery, high levels of coordination among trades,

and the advantages of prefabricated mass timber
systems in constrained city environments.

3.3. Sustainability Metrics

The sustainability profile of 619 Ponce is defined
by its "seedlings-to-solutions" lifecycle, a model
that leverages regional sourcing to maximize
carbon sequestration while drastically minimizing
embodied energy. According to a life-cycle
assessment (LCA) conducted by StructureCraft and
Handel Architects, the building’s mass timber
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gravity system achieved a 75% reduction in
carbon emissions compared to a baseline concrete
structure—even before accounting for the carbon
stored within the wood itself (WoodWorks, 2023).

In total, the project utilized approximately 63,495
cubic feet of timber, which sequestered 1,687
metric tons of CO,. When combined with 653
metric tons of avoided greenhouse gas emissions
from traditional material production, the project
delivers a total potential carbon benefit of 2,339
metric tons of CO>—the equivalent of removing
500 cars from the road for one year (NAIOP,
2024).

3.3.1. Logistical Carbon Benefits: The JIT Impact

Logistical efficiency served as a secondary but vital
sustainability driver. Implementing Just-in-Time
(JIT) delivery for CLT panels significantly reduced
unnecessary truck idling and associated carbon
emissions. Industry data indicates that a typical
heavy-duty truck consumes approximately 0.8
gallons of diesel per hour while idling, equivalent
to 8.2 kg of CO, (Fleet Equipment Magazine,
2021).

By aligning deliveries with crane availability,
trucks were unloaded immediately upon arrival.
Under the JIT model, truck idle time was slashed
from an estimated 2.5-3.5 hours per delivery to just
0.5 hours. This avoided 2—3 hours of idle duration
per truckload, resulting in 16-25 kg of CO;
emissions avoided per delivery. With an
installation rate of 15-25 panels per day (roughly
2,400—-4,000 sq ft), the project maintained a high-
velocity erection schedule while minimizing the
site's carbon footprint.

3.3.2. Urban Health and the "Local Loop"

From a logistics-efficiency perspective, JIT
delivery reduced truck dwell time on-site by 80—
85% compared to conventional urban practices.
This not only lowered fuel consumption but also
minimized localized air pollutants such as Nitrogen
monoxide (NO) and particulate matter in the dense
Ponce City Market area. The constrained urban site
further benefited from a total elimination of
secondary material handling, as the "hook-to-hook"
method removed the need to re-lift or reposition
stored panels.
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Finally, the regional supply chain—spanning
Georgia and Alabama—shortened transportation
distances to under 200 miles, a stark contrast to the
thousands of miles required for imported European
timber. This "local loop" strategy significantly
lowered transportation-related embodied carbon
and improved schedule reliability. Furthermore, the
team replaced the traditional 3-inch concrete floor
topping with an innovative 2-inch sand infill raised
floor system, effectively eliminating a major "wet"
trade and its associated high-carbon footprint
(StructureCraft, 2024).

3.4 Financial Performance and the "Efficiency
Dividend"

While mass timber is often perceived as a premium
material, the financial performance of 619 Ponce
demonstrates that the "sticker price" of wood is
offset by substantial systemic savings. Jamestown
reported a 10% to 15% cost premium for the raw
mass timber materials compared to a traditional
steel or concrete frame (Jamestown 2023);
however, this was strategically neutralized through
schedule compression and trade elimination
(NAIOP, 2024).

3.4.1 Schedule and Foundation Savings

The most significant financial offset was the
"Efficiency Dividend" created by the JIT assembly.
The superstructure was erected in approximately
three months, with certain core components taking
as little as 20 days to install (International Mass
Timber Conference, 2024). This speed significantly
reduced the "burn rate" of general conditions—
such as site security, crane rentals, and
management overhead. Furthermore, because the
timber frame is approximately 30% lighter than a
concrete equivalent, the project achieved a
reduction in foundation requirements, saving on
"below-grade" concrete and labor costs.

3.4.2 Trade Elimination and Interior
Finishes

The financial model of 619 Ponce benefited from
the structure performing "double duty" as the final
interior finish. In a traditional office build-out, steel
or concrete must be encased in drywall or hidden
by suspended ceilings. By leaving the Southern
Yellow Pine exposed, Jamestown avoided the labor
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and material costs associated with ceiling grids and
gypsum board (WoodWorks, 2023). Additionally,
the use of a sand-infill raised floor system instead
of a traditional concrete floor topping eliminated a
major "wet" trade, removing the costs of pumping,
finishing, and the multi-day curing delays that
typically stall following trades.

3.4.3 Monetizing Carbon Sequestration

619 Ponce pioneered a new revenue stream by
becoming the first commercial project to utilize
Georgia House Bill 355, which allows for the
valuation of carbon sequestration. By formalizing
its 1,687 metric tons of sequestered CO 2 as a
tradable through the Georgia Carbon
Sequestration Registry, the project transitioned
sustainability from a "soft benefit" to a measurable
financial return (Georgia Forestry Commission,
2024).

asset

The table demonstrates that while mass timber

construction incurs higher upfront costs in
materials, hardware, and insurance, these
"headwinds" are strategically neutralized by

significant operational "tailstorms." Specifically,
the model offsets its premiums through a 25-30%
faster schedule,

erection reduced foundation

requirements due to a lighter structural load, and
the elimination of interior finish costs, eventually
turning carbon sequestration into a tradable
financial asset.

The table demonstrates that while mass timber

construction incurs higher upfront costs in
materials, hardware, and insurance, these
"headwinds" are strategically neutralized by

significant operational "tailstorms." Specifically,
the model offsets its premiums through a 25-30%
faster erection schedule, reduced foundation
requirements due to a lighter structural load, and
the elimination of interior finish costs, eventually
turning carbon sequestration tradable
financial asset.

into a

The 619 Ponce project serves as a definitive
"seedlings-to-solutions" blueprint, proving that a
regional "local loop"
Georgia Southern Yellow Pine for fabrication in
Alabama—can overcome the urban
constraints of a zero-laydown site through hyper-

supply chain—sourcing
extreme

synchronized, "hook-to-hook" JIT logistics.

Table 3.1. Financial risks vs. Offsets for 619 Ponce
Project..

Financial risks

Financial Offsets

Material. Premium: mass timber 10-15% higher than
concrete

Schedule
occupancy

savings: 25-30% faster erection, early

Specialized hardware: High cost precision connectors

Foundation savings: 30% lighter structural load

Moisture management: Tarping and wrapping costs

Finish savings: Exposed wood with zero drywall

Insurance 10-15%

“newness”.

premium: premium due to

Carbon revenue: Tradeable credits via Georgia Carbon
Registry.

By slashing truck idle times by over 80% and
utilizing a dry assembly process, the project
achieved a 75% reduction in carbon emissions
compared to traditional concrete benchmarks while
maintaining an aggressive three-month erection
schedule. However, moving from a traditional
"buffer-heavy" site to a precision-timed JIT model
removes the safety net of inventory, introducing
high-stakes vulnerabilities where a single logistical
hiccup can ripple through the entire project
timeline.
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Iv. Challenges & Risk Mitigation

While the benefits of JIT delivery in mass timber
construction are clear, the "zero-inventory"
approach is effectively a high-wire act without a
net. At 619 Ponce, the success of the build
depended on the team's ability to anticipate and
neutralize "single points of failure" that could stall
a crane and leave an entire crew idle in the heart of
Atlanta’s busiest corridor.
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4.1. The "Single Point of Failure" and Schedule
Rigidity

The primary risk in a JIT mass timber project is the
lack of a material buffer, creating a "single point of
failure" where any disruption—from fabrication
delays to mechanical breakdowns—cascades into
immediate site-wide downtime. Unlike traditional
concrete sites where rebar might be staged weeks in
advance, the "hook-to-hook" model requires the
tower crane to be fed by a constant stream of
trucks. If a truck carrying critical columns is
delayed by Atlanta’s notorious highway traffic, the
entire workforce falls idle.

Mitigation Strategies:

e Regional "Local Loop'": Sourcing from
SmartLam in Alabama (within a 200-mile
radius) reduced lead-time variability and
allowed for more accurate GPS-based
arrivals.

e Off-Site Staging: Trucks waited at a
secondary location a few miles away,
ensuring they could be called into the
congested Ponce de Leon corridor at the
exact minute the crane was ready.

e Limited Contingency Buffer: While
long-term storage was impossible, three
designated parking stalls in the mall
parkade were reserved for short-term
staging of panels, connection hardware,
and steel skids to allow for minor re-
sequencing.

e Digital Rehearsal: Before the first panel
was cut, StructureCraft and JE Dunn used
Virtual Design and Construction (VDC) to
simulate the erection sequence and
identify potential bottlenecks.

4.2. Transportation Modality and Urban
Constraints

As illustrated in the site map in Figure 3.1, 619
Ponce is bounded by heavy traffic corridors and the
Atlanta BeltLine Eastside Trail, leaving zero room
for on-site laydown. Transporting oversized CLT
panels through this dense environment required
precise routing to avoid restricted streets and peak
traffic periods.
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Mitigation Strategies:

o Pre-Approved Routing: The team
coordinated with local traffic authorities to
establish strict delivery windows and
approved routes to minimize conflicts
with adjacent properties and pedestrian
traffic.

e Regional Reliability: Utilizing regional
suppliers improved delivery reliability by
reducing exposure to long-haul freight
congestion or interregional delays.

4.3. Weather Sensitivity and Moisture
Management

Mass timber, particularly Southern Yellow Pine, is
a hygroscopic material sensitive to moisture. In a
JIT model, panels are moved directly from the
truck to the structure, leaving them momentarily
vulnerable to Atlanta’s high humidity and sudden
rain events.

Mitigation Strategies:

o Factory-to-Fittings Protection: Panels
were wrapped in protective, UV-resistant
membranes at the SmartLam factory to
ensure they remained dry during transit
and suspension.

e Innovative Sand Infill: The team
replaced the traditional 3-inch concrete
topping with a 2-inch sand infill raised
floor system. This "dry" choice eliminated
the risk of introducing thousands of
gallons of water (associated with concrete
curing) into the timber joints.

e Rapid "Dry-In": The JIT schedule itself
served as protection; by erecting the
building faster than concrete, the team
could install the roof and facade earlier,
reducing the total duration of
environmental exposure.

4.4. Communication Protocols and Sequencing
Errors

In a JIT environment, a sequencing error—loading
a panel in the wrong order—is catastrophic,
requiring the crane to "double-handle" material in a
zero-storage zone.

ISSN: 2456-5628 Page 9



International Journal of Modern Research in Engineering and Technology (IJMRET)
www.ijmret.org Volume 11 Issue 02 | February 2026.

Mitigation Strategies:

e QR Code Verification: Every panel and
beam was tagged with a unique QR code
linked to the BIM model, allowing site
supervisors to verify exact coordinates
before the "hook" was attached.

e Advance Shipping Confirmations: Prior
to dispatch, SmartLam provided detailed
packing slips and confirmations. This
allowed the site team and the erector
(Seagate) to plan crane picks and
unloading logistics before the truck even
arrived.

e Daily Huddles: Regular coordination
between VDC coordinators, logistics
providers, and crane operators ensured
fabrication output was perfectly aligned
with on-site installation progress.

Hence, it is demonstrated that executing a Just-in-
Time (JIT) model on a high-density urban site is
essentially a "high-wire act" that replaces physical
inventory with digital precision. To mitigate the
"single point of failure" inherent in zero-laydown
sites, the 619 Ponce team leveraged a regional
"local loop" to keep transit windows predictable
and used Virtual Design and Construction (VDC)
for comprehensive digital rehearsals. Weather
sensitivity was managed through factory-applied
membranes and "dry" sand-infill floors, while
sequencing errors were neutralized via QR code
tracking and real-time telematics. These strategies
transformed logistical vulnerabilities into a surgical
assembly process, setting the stage for a broader
comparison of how this "dry" mechanical approach
disrupts the established norms of traditional
construction.

V. Comparative Analysis
The logistical success of 619 Ponce highlights a
fundamental divergence in construction
philosophy. While traditional concrete and steel
projects rely on "buffer-heavy" sites and sequential
curing phases, JIT mass timber functions more like

a precision-engineered manufacturing assembly. To
illustrate this logistical leap, 619 Ponce can be
compared to CODA at Tech Square, a high-profile
concrete and steel tower in Midtown Atlanta.
While CODA is a larger, more complex structure,
the contrast in how these two projects were "fed"
materials highlights the transformative efficiency
of the JIT model.

5.1. Logistics Philosophy: Inventory vs.
Coordination

A primary difference lies in how each project
managed uncertainty. At CODA, the team utilized
a traditional delivery model where reinforcing
steel, formwork, and embeds were delivered in
advance and staged on-site to buffer against
schedule variability. Logistics flexibility was
achieved through physical inventory; trucks
routinely arrived ahead of installation windows,
leading to queuing and extended idling while
waiting for crane access—a standard practice for
dense urban concrete projects. In contrast, 619
Ponce absorbed uncertainty through real-time
coordination and sequencing rather than staging.
Because mass timber is prefabricated, the CLT
panels were delivered in hyper-sequenced loads
and moved directly "hook-to-hook" from the truck
to the structure. This JIT approach reduced truck
dwell time by approximately 80-85% (roughly 2—3
hours per delivery) compared to traditional projects
like CODA. By removing the "safety net" of
inventory, 619 Ponce turned a congested urban site
into a streamlined mechanical process.

5.2. Operational and Environmental
Comparison

Table 5.1 contrasts the "Wet" traditional methods
used at CODA with the "Dry" JIT approach at 619
Ponce.

Table 5.1. Construction Logistics Comparison:
619 Ponce vs. CODA - Atlanta Georgia.

Feature 619 Ponce (JIT / Mass Timber)

CODA Tech Square (Traditional

Primary system

Dry Assembly: CLT Panels and Glulam

Wet and Dry hé6brid: Concrete and
steel

Www.ijmret.org
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Material stare

Prefabricated panels and mechanical

fasteners

Requires hydration, pouring and curing

Site inventory-storage

Near-Zero!0: no storage yard needed

Extensive: staging for shoring towers,
formwork and steel

Logistics model

JIT Just-In-Time: material arrives on site
only when cran3 is ready to “hook it”

Sequential staging: heavy reliance on
on-site inventory and curing

Delivery rthythm

Synchronized: precisely timed windows to
prevent traffic impacts

Continuous and High volume:
Constant flow of concrete mixers and

steel trucks

On site labor

Low impact: small assembly crew using
handheld power tools

High intensity: multiple trades

(formwork, rebar, pouring, finishing)

Assembly speed Aggressive: superstructure ected in ~ 3 | Linear: dependent on concrete curing
months before moving to next floor
Waste profile Near-Zero: CNC milled precision High: 10-15% site-cutting and spoilage

Embodied carbon

Carbon sink: ~75% reduction vs. baseline,
stores 1,600+ tons of CO,

Carbon positive: high cement/steel
Carbon footprint

Urban impact

Minimal: Low noise, no “wet” runoff

Significant: high noise and extended

heavy traffic impact

The table illustrates a fundamental shift from the
resource-heavy, sequential nature of traditional
construction at CODA to the manufacturing-style
precision of 619 Ponce.The CODA project relied
on high-intensity "wet" trades, extensive on-site
storage, and linear timelines dictated by concrete
curing, on the other hand, 619 Ponce utilized a
"dry" assembly that favored synchronized JIT
deliveries and near-zero waste. Ultimately, the
comparison  highlights how mass timber’s
prefabricated nature allows for an aggressive three-
month assembly and a massive reduction in urban
disturbance and carbon footprint compared to
conventional concrete and steel methods.

5.3. The Efficiency and Waste Dividend

The transition to JIT logistics provides an
"efficiency dividend" that helps offset the higher
raw material costs of engineered wood. By
eliminating "wet" trades and their associated curing
times, 619 Ponce significantly reduced overhead
costs related to site management and crane rentals.
Furthermore, the precision of the JIT model

Www.ijmret.org
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addresses the inherent wastefulness of traditional
construction. While 10-15% of materials on
traditional sites often end up in landfills due to site-
cutting and mismanagement, 619 Ponce achieved a
threshold. Because every
component was CNC-milled and delivered exactly
when needed, there was no spoilage from
prolonged exposure or on-site modifications.

near-zero  waste

In summary, while CODA utilized cutting-edge
BIM for coordination, its construction was still
bound by the physical laws of "wet" materials—
requiring massive shoring and on-site curing. 619
Ponce, by contrast, functioned like an aerospace
assembly line. By sourcing locally through the
"Local Loop" and utilizing JIT "hook-to-hook"
delivery, it proved that JIT is more effective at
minimizing urban congestion and reducing idle
emissions while maintaining high installation
productivity.
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VI Conclusion and Lessons learned

The successful delivery of 619 Ponce serves as a
landmark case study in how Just-in-Time (JIT)
logistics can transform the economic and
environmental viability of mass timber in dense
urban environments. By shifting the construction
paradigm from a "warehouse-on-site" model to a
"factory-to-fittings" assembly line, the project team
proved that the inherent challenges of mass
timber—such as material cost and moisture
sensitivity—can be offset by radical gains in
logistical  efficiency. @ The  "hook-to-hook"
methodology did more than just solve a space
constraint; it established a new rhythm for urban
development that prioritizes speed, precision, and a
drastically reduced carbon footprint.

6.1. Key Lessons Learned

e Digital Integration is Non-Negotiable:
The "zero-buffer" nature of JIT leaves no
room for field corrections. The success of
619 Ponce was predicated on the Single
Source of Truth provided by high-LOD
BIM and QR-code tracking, ensuring that
fabrication and installation were perfectly
mirrored.

e The "Local Loop"  Advantage:
Geographic proximity is the ultimate risk
mitigation tool. By sourcing Southern
Yellow Pine within a 200-mile radius, the
project minimized transportation-related
carbon and neutralized the lead-time
variability that often plagues projects
relying on European or Canadian imports.

e Logistical Sustainability: Sustainability
in modern construction is not just about
the material used, but how it is delivered.
Reducing truck idle times by 80—-85% and
eliminating "wet" trades like concrete
pouring significantly improved the site’s
impact on urban health and local traffic.

6.2. The Scalability of '"Seedlings-to-Solutions"

The "Seedlings-to-Solutions" model demonstrates
that mass timber is no longer an experimental niche
but a scalable solution for the American South. As
cities like Atlanta continue to densify, the ability to
build  high-performance, carbon-sequestering
structures with minimal urban disruption will

Www.ijmret.org

become a competitive necessity. The lessons from
619 Ponce suggest that when JIT logistics are
integrated into the earliest stages of design, the
result is a building process that is as sustainable as
the timber it is built from. For the broader industry,
the path forward is clear: the future of construction
lies in the synchronization of the forest, the factory,
and the crane.
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