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Abstract

In luxury residential construction, elevator cab interiors are often dismissed as minor details, yet
they form the first enclosed environment encountered by residents and guests. In perception-
sensitive markets, these interiors function as image-defining spaces as much as transport enclosures.
This single-project case study (Project A) shows that treating cab interiors as an integrated, day-
one scope—and explicitly managing weight control and schedule risk—can shift them from
compliance exposure to differentiating performance. The approach balanced architectural ambition
with technical limits so that design intent, durability, constructability, and code compliance
remained aligned; in practice, this meant carrying verified site conditions into drawings, sequencing
installation as risk control, and resolving material constraints without diluting architectural intent.
By elevating cab interiors to the same priority as lobbies, amenities, and unit finishes, Project A
delivered outcomes that were compliant, durable, weight-disciplined, and consistent with the
building’s identity. More cautiously, this case suggests that success in seemingly minor spaces
depends on the same rigor applied to headline features: cross-trade coordination, fidelity to design,
and project governance under constraints.

Keywords: Elevator cab interiors; luxury residential construction; design-to-construction
integration; sequencing and risk management; field-to-document continuity; material engineering
for aesthetics; brand identity in architecture; high-rise project governance; single-project case
study

Note—This case study is anonymized. Project and company names, locations, permit numbers, and other
identifiers have been removed to honor confidentiality and contractual obligations. Images and shop-
drawing excerpts are de-identified (logos/serials/stamps/signatures cropped or blurred). These edits do not
affect the technical substance, calculations, or conclusions.

I. INTRODUCTION
Elevator cab interiors might not sound glamorous, but they matter. They are the first enclosed space a
resident, guest, or broker encounter after stepping off the lobby. Finishes, lighting, and flooring in the cab
set the tone for the entire building. In perception-sensitive high-rise markets, where projects sell multi-
million-dollar units, developers understand that details drive perception [7]. A sleek cab becomes more
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than a mode of vertical transport—it becomes part of the building’s brand identity. In parallel, mass
budgeting for interior components was managed to protect elevator weight allowances.

Standard factory interiors provided by manufacturers are functional but plain, designed for durability
and cost efficiency. In contrast, developers competing in luxury markets invest in customization. Dedicated
specialty interior subcontractors fabricate custom panels, mirrors, and stone flooring that align the cab with
the project’s architectural language [5]. This transforms the elevator into a design touchpoint, reinforcing
brand value and shaping buyer perception. On Project A, interiors were deliberately tied to the architectural
identity so that even secondary spaces carried the same design language as lobbies and unit finishes.

Aesthetic ambition must coexist with durability. In high-rise residences, a single cab may make hundreds
of trips per day. Surfaces must withstand constant contact from carts, maintenance staff, and residents.
Stainless steel corner guards, tempered mirrors, and honeycomb-backed stone panels were chosen not only
for their visual impact but for their ability to endure heavy use without visible wear [5]. In the luxury
market, even minor deterioration can undermine the building’s image.

Beyond aesthetics and durability, cab interiors are governed by technical and regulatory frameworks.
Even small changes in flooring or ceiling assemblies can affect balance, strain systems, or jeopardize
compliance. The ASME A17.1/CSA B44 Safety Code establishes minimum requirements for emergency
hatches, lighting, and ventilation [9], while flame-spread classification for interior finishes is governed by
the building code and tested per ASTM E84 [1], [10]. On Project A, adherence to these provisions was
embedded into project governance—no drawings advanced and no materials were released until
compliance was documented.

What makes Project A particularly instructive is the way cab interiors became tied to project-critical
milestones. Because final elevator approval is a prerequisite for a Temporary Certificate of Occupancy
(TCO), mismanaging this scope could have delayed turnover. Recognizing this, the team treated cab
interiors not as an afterthought but as a managed package with direct implications for schedule and delivery.
The following case study traces how ambition, constraint, and governance were reconciled to turn a
technically sensitive detail into a driver of project success. The Introduction frames the problem; subsequent
sections detail the field methods and controls used.

II. PROJECT CONTEXT: PROJECT A

Project A is a boutique luxury condominium comprising ~70—80 residences on a private ~20-acre island
site in a coastal market. Designed as a gracefully curved =7-story crescent that follows the shoreline, the
project combines exclusivity with panoramic water views. The three interlinked residential structures—
Tower X, Tower Y, and Tower Z—feature high-end details such as private elevator foyers, European
cabinetry, Italian stone finishes, acoustic treatments, and smart-home technology. Construction began in
mid-2023, reached structural topping-off in late-2024, and was targeted for completion in late-2025.

A. Vertical Transportation Systems:

The project contains =14 elevators (=1:1 passenger—service split) distributed across Towers X—Z.
Approximate distribution: Tower X (=2 passenger, =2 service), Tower Y (=3 passenger, <3 service), and
Tower Z (=2 passenger, =2 service). For this case study, the focus is on the passenger elevators, which were
designated for custom interior finishes. The service cars retained their standard factory interiors, consistent
with their utilitarian function.
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B. Governance, Collaboration, and Risk Management:

A distinctive feature of Project A is its governance structure. The GC functioned as an integrated owner—
builder, consolidating accountability and enabling rapid decision-making. This integration reduced delays
associated with divided authority and created a direct line of control over design, execution, and
compliance.

The elevator cab interior scope demanded collaboration among multiple disciplines. The elevator
manufacturer provided base equipment and set technical limits. The interior designer developed the design
intent, ensuring that material selections aligned with the project’s luxury identity. The specialty interior
subcontractor fabricated and installed the custom finishes, while the GC coordinated the flow of
information, sequencing, and approvals. Effective coordination was especially critical for weight
breakdowns, which had to be accurately calculated and transmitted to the manufacturer for approval before
fabrication could proceed.

Centralized governance also supported risk management and quality control. Potential risks—such as
exceeding weight allowances, conflicts between field conditions and design documents, or non-compliance
with code requirements—were identified early and addressed without jurisdictional ambiguity. This
structure ensured that corrective actions, such as revising shop drawings or adjusting materials, were
resolved quickly without jeopardizing schedule or compliance.

III. WEIGHT RESTRICTIONS AND RISK CONTROL (MANUFACTURER—SET LIMITS)
A. Scope and Constraint:

From a project management perspective, manufacturer weight limits functioned as a hard technical
constraint on Project A. The elevator manufacturer set a maximum allowable total weight for all
nonstructural cab components—including wall panels, mirrors, ceiling assemblies, trims, lighting, and
stone or porcelain flooring. For this project, the allowance was capped at 350 1b for cab finishes, with a
separate 6 lb/ft* limit for flooring [8]. Fabrication could not proceed without documented compliance.

This restriction was not arbitrary. Any modification to cab mass directly alters system performance,
affecting counterweight balance, traction forces, braking distances, and inspection outcomes. In industry
practice, added finish weight is treated as a governed allowance under ASME A17.1/CSA B44 §8.7, which
classifies cab modifications as alterations subject to Authority Having Jurisdiction (AHJ) review and
inspection [9].

B. Why Manufacturers Impose Strict Limits:

Elevator systems are balanced machines calibrated to a known “empty cab” weight. Additional finish
mass disrupts this balance and, if unmanaged, can erode safety margins. Exceeding design limits can reduce
traction interface performance, increase motor loads, and compromise braking capacity. For this reason,
manufacturers require recalculation and approval whenever cab mass is altered [9]. The ASME A17.1/CSA
B44 code framework reinforces this, mandating safety verification whenever structural or finish weight
approaches or exceeds stated tolerances [8], [9].

Note—All figures are illustrative and de-identified; any logos, serial numbers, stamps, or signatures
have been removed. Do not infer project identity from these images.
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MEM TYFE DESCRIPTION
CEILING FANEL FIMIEH - 441 BRUSHED STAINLES:S
FRONT DOOR FIMEEH 455 441 BRUSHED STAINLESS
FRONT DOOR MATL. THICKMESS | - 16 GA
CAE FRONT Wall MATERIAL 455 441 BRUSHED STAINLESS
CAE SIDE WALL MATERMAL GLY LOCAL DECORATION
CAE SIDE WALL DECORATION - SHELL CLY
REAR DOOR FINISH 455 441 BRUSHED STAINLESS
REAR DOOR MATERWL THENS [ 16 16 G
CAE FRONT WALL MATERIAL 455 441 BRUSHED STAINLESS
SKIRTING MATERIAL 455 441 BRUSHED STAINLESS
CAR SIL WATERIAL AL ALUIRLM
SIDE CAR HANDRAIL ROUMD: 441 BRUSHED STAMLESS
SIDE HAMDRAIL ENDS - ZTRAIGHT ENDS
CAR FAM TYPE 1 FAM REQUIRED
EMERGENCY EXIT SWITCH - REGUIRED
FIMEEH FLOOR THICKNESS 1"
FLOOR WEIGHT 6.0 LBES/S0 FT
CAE & FLOOR WEIGHT 4638 LES
CUSTOM FPANEL WEMHT 350 LBS | BY OTHERS

Fig. 1. Weight-ledger template with manufacturér allowances for finishes (350 1b) and flooring (6 1b/{t?);
values illustrative and de-identified.

C. Failure Modes if Limits Are Exceeded:

Exceeding manufacturer-set limits is not a minor deviation; it introduces direct technical and
administrative risks:

1) Traction and braking: Extra cab mass reduces friction at the drive sheave, increasing the chance of
slip and lengthening stopping distances.

2) Counterweight balance: Added weight disrupts the designed overbalance, forcing higher motor
currents, reducing efficiency, and producing rough leveling.

3) Accelerated wear: Over-mass conditions increase rope and sheave stress, shortening equipment life.

4) Code and clearance issues: Heavier finishes can obstruct emergency-hatch access or reduce interior
clearance, triggering inspection failures [9].

5) Administrative impacts.: Overweight designs can void manufacturer warranties, force re-engineering,
and delay permit closure [5], [6], [8].

D. Controls and Verification on Project A:

On Project A, weight management was treated as a hard constraint. The manufacturer required a
component-by-component weight breakdown before fabrication, forcing the team to view the allowance
like a project budget [8]. High-impact features such as ceiling finishes and mirrored panels were prioritized,
while mass was trimmed in less visible areas through substitutions like honeycomb-backed panels [6].
Every submittal and shop drawing was cross-checked against the weight ledger before release.

By integrating this process into early planning, the team avoided last-minute redesigns and ensured that
luxury finishes were delivered within the manufacturer’s strict limits. In this sense, weight control was not
just a compliance exercise but a project-risk strategy that balanced safety, warranty preservation, and design

integrity [5].
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IV. PHASE 1 — DESIGN INTENT AND PRELIMINARY WEIGHT CONCURRENCE

A. Establishing Boundaries:

At the outset, the project team worked within strict technical boundaries established by the elevator
manufacturer. All nonstructural interior finishes—including wall panels, mirrors, trims, ceiling elements,
lighting, and rails—were capped at 350 Ib total [8]. In parallel, flooring was limited to 6 lb/ft* for the
passenger cab’s ~38 ft* footprint, this translated to ~38 ft> x 6 1b/ft> = 228 1b [5], [8]. These allowances
framed every design decision, confirming that weight was not a secondary check but a governing project

constraint.

B. Translating Design Intent into Planning:

The design-intent package was prepared with architectural layouts, panel configurations, flooring,
ceiling, and lighting concepts, and material selections aligned with Project A’s luxury positioning. The GC
(integrated owner—builder) translated this package into a coordination plan for the specialty interior
subcontractor. Their task was to generate a component-by-component weight schedule, ensuring that every
element could be accounted for against the manufacturer’s caps [6].
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Fig. 2. Custom panel design intent for passenger cab (illustrative and de-identified).

This planning stage also included a virtual meeting between stakeholders where the boundaries were
reinforced. Key discussions clarified fixture weights, mirror-to-handrail clearances, ceiling attachment
methods, and finish feasibility checks (inputs informed the preliminary weights in §IV.C). The goal was to
ensure the design intent was both realistic and manufacturable within the prescribed limits.
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Fig. 3. Flooring design-intent layout for passenger cab (illustrative and de-identified).

C. The First Numbers on Paper:
The interior subcontractor’s preliminary breakdown—based on drawings rather than field
measurements—produced the following probable weights for one passenger cab:

Flooring: Porcelain tile at 3/8 in thickness totaled 154.6 Ib against the flooring allowance of ~228 Ib,
this remained within limits.

Custom Panels and Interior Components:

Side-wall center raised panels — 1/8 in light bronze mirror: 100.73 1b

Side-wall end raised panels — 20-gauge, No. 4 finish brushed stainless steel: 105.88 1b

Vertical reveals — No. 4 finish brushed stainless steel: 8.63 Ib

8-in-tall flat frieze at side walls — No. 4 finish brushed stainless steel: 12.23 Ib

Drop-ceiling assembly — aluminum honeycomb-core faced with painted 20-gauge galvanized
stainless steel: 86.99 Ib

Ceiling lighting — four LED downlights: 16.00 1b

Handrails (both side walls): 25.71 Ib

This produced an aggregate custom panel and interior-component weight of approximately 356 Ib,
which exceeded the 350 Ib manufacturer allowance [8]. However, the calculation included new handrails.

Because the design intent was to retain the existing manufacturer-provided handrails—already part of the
baseline cab weight—this component was excluded from the custom-finish budget. Once deducted, the
probable weight fell within an acceptable range relative to the cap.

D. Concurrence and Next Steps:

With this clarified breakdown, the GC submitted the numbers to the manufacturer for concurrence [8].
The intent was not to obtain final approval but to confirm that the probable weight distribution was within
tolerance so the project could advance to detailed shop drawings. This concurrence marked the close of

Phase 1. By proactively reconciling probable weights with manufacturer boundaries—while noting the
critical assumption that existing handrails would be retained—the team ensured that shop drawings could
proceed without risking rejection for non-compliance.
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The team established measurable technical boundaries, translated them into quantified baselines, and
secured concurrence before committing design resources to the next phase.

V. PHASE 2 — FIELD SURVEY AND SHOP DRAWINGS
A. Purpose and Scope:

The second phase of Project A’s elevator interiors effort focused on transforming the approved design
intent into buildable shop drawings. The central objective was to eliminate assumptions: every dimension,
clearance, and attachment detail had to be confirmed on site before a single drawing was finalized. This
scope applied to the passenger elevators only—seven cars across Towers X, Y, and Z—while service
elevators were excluded so design and procurement resources concentrated on the resident-facing
experience.

B. Field Survey — Capturing Reality Before Design:

A comprehensive field survey by the specialty interior subcontractor formed the foundation of this
phase. Unlike drawings that reflect intent, the survey documented actual conditions inside each cab,
creating the baseline for shop drawings [5]. The scope of capture included:

1) Cab geometry: Precise width, depth, and finished height, plus door handing, sill clearances, and
jamb/reveal conditions.

2) Location mapping: Each passenger cab tied to its proper tower (Towers X, Y, or Z), confirming that
service cars were excluded from scope.

3) Existing construction. Substrate materials of factory-built walls and ceilings, the size and attachment
method of existing handrails, and the status of temporary floors.

4) Life-safety provisions.: The ceiling-mounted emergency hatch measured for clear size and position,
with confirmation that new ceilings would leave it fully accessible [9].

5) Ceiling and dismantling strategy: how the factory ceiling connected to the canopy structure, ensuring
a safe removal path and predictable installation of the new ceiling.

6) Flooring feasibility: usable thickness for permanent flooring verified so doors and sills would
operate correctly; the survey also confirmed a cab area of ~38 ft?, essential for calculating compliance
with the 6 Ib/ft* flooring allowance [8].

This survey mattered because it tied aesthetics back to constructability. Panel thicknesses, mirror
backing, and flooring build-up could be specified without risking conflicts, and life-safety features were
validated before drawings began [9].

C. Shop Drawings — From Survey to Submittal:

With verified conditions in hand, the interior subcontractor prepared the initial shop drawing submittal
for the passenger cabs. These drawings were the first formal translation of the design intent into
construction documentation and included:

e Wall elevations showing panel layouts, mirror extents, reveals, and alignment of retained handrails.

o Reflected ceiling plans and sections with lighting layout, attachment methods, removable panels, and

a clear access zone above the emergency hatch.
e Attachment details for trims, rails, panels, and ceiling systems, including marked “no-drill zones” to
protect sensitive manufacturer components [5].

e Material and weight schedules cross-referenced to the Phase 1 ledger, confirming that non-floor

finishes remained within the 350 1b cap and flooring within 6 Ib/ft?.
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e Compliance notations affirming that emergency access and ventilation, as documented during the

survey, were maintained.

For Project A, these submittals specified finishes such as bronze-laminated mirrors on honeycomb
aluminum cores, brushed stainless-steel trims, porcelain-tile flooring, and LED perimeter halo lighting,
while retaining the factory-installed handrails [5]. The package provided not only aesthetics but also a test
of technical feasibility against manufacturer-set boundaries [8].

D. Schedule Control — Holding the Timeline:

Following the survey, the GC/Owner required the interior subcontractor to provide shop-drawing ETAs
by elevator and tower, along with a list of long-lead items (e.g., custom mirrors, honeycomb panels,
stainless trims). This allowed the team to align the drawing cycle with procurement [6].
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The planning window was structured to begin at least 4-5 months before installation and typically broke
down as follows:

e Survey to draft drawings and markup: ~5—6 weeks.

¢ Submittal and review cycles, including manufacturer concurrence: ~2—3 weeks.

e Procurement and fabrication of long-lead materials: ~5—6 weeks.

By demanding ETAs the same week the survey concluded, the GC locked in fabrication slots and
prevented procurement delays from sliding the installation schedule.

E. Risks Mitigated:
The rigor of this phase eliminated several high-probability risks that often undermine elevator-interior
projects:

Blocked rescue hatch — automatic inspection failure [9].
e Service cars mistakenly included — wasted submittals and cost overruns.

Unverified ceiling or wall interfaces — attachment conflicts during installation.

Weight overruns discovered in fabrication — redesign and cascading schedule delays [8].
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By grounding shop drawings in a verified survey and aligning schedules with procurement, the Project
A team ensured that the submittal package could be cleanly reviewed and approved by the GC/Owner,
interior designer, and architect, while keeping the manufacturer focused solely on weight concurrence.

V1. PHASE 3 — SHOP DRAWINGS REVIEW AND ACCEPTANCE

A. Purpose of the Review:

The shop-drawing review represented the critical gate between concept and fabrication. At Project A,
this stage protected three outcomes:

e Ensuring drawings reflected the surveyed field conditions,

e Confirming compatibility with the elevator manufacturer’s weight and clearance limits, and

e Safeguarding the interior designer’s approved aesthetic intent [2].

Missing at this point would not only trigger rework during fabrication but also risk failure at installation
or inspection.

B. Core Review Priorities:

The GC/Owner, together with the interior designer and architect, evaluated the shop drawings with
emphasis on the following categories:

1) Scope and identification: The set had to represent the passenger cars only—Towers X, Y, Z
(=2/=3/=2) with correct IDs, opening orientations, and elevations. Including service cars or showing the
wrong handing would waste an entire submittal cycle.

2) Geometry and height control: Cab width, depth, and height were checked directly against the field
verification [5]. Height was the master variable: panel lengths, reveal lines, ceiling elevation, and mirror
runs all depended on it. To avoid distortion, finished-floor thickness was excluded when verifying cab
height, since interior finishes started above the floor slab.

3) Existing elements retained: where elements were to remain (e.g., factory-installed handrails), the
drawings had to document size, profile, and attachment method to ensure seamless integration of new
panels and mirrors.

4) Life-safety and access: reflected-ceiling plans had to demonstrate a clear, unobstructed emergency-
hatch zone. A removable ceiling panel preserved service access to overhead equipment. Drawings also
showed access panels with correct type, size, and locking mechanism (e.g., keyed cam vs. hex key),
aligned with building standards and security expectations [9].

5) Finishes and alignment with intent. Material schedules were reviewed line-by-line against the
approved design-intent package. Any substitutions for constructability or weight reduction required formal
sample review before acceptance.

6) Weight-ledger reconciliation: every line item—panels, mirrors, reveals, trims, rails, ceiling, lighting,
and flooring—was checked against the Phase-1 preliminary ledger. Totals had to remain within the 350
Ib cap for non-floor finishes and 6 1Ib/ft* (=228 1b total) for flooring [8]. Particular attention was given to
often-overlooked components such as chair rails, bases, and light fixtures.
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C. Method of Review:

To ensure accuracy, the GC/Owner reviewed the shop drawings directly against two baselines: the field
verification and the approved design-intent sheets [2]. Each element—dimensions, finishes, access
provisions, and the weight schedule—was cross-verified line-by-line. Where discrepancies were found, the
drawings were red-lined and returned for correction.

Approval was conditional on full compliance: structural dimensions, life-safety requirements, and
weight allowances had to be correct before any acceptance [8], [9]. Partial approvals were not permitted; a
resubmittal was required whenever these core items failed to meet project criteria.

D. Issues Identified During Shop Drawing Review:

The first round of shop-drawing review on Project A revealed several discrepancies that underscored
the value of a rigorous process [6]. Each issue carried the potential for significant downstream impact if
not resolved early.

1) Cab layout and scope alignment: one submittal drawing mistakenly included a service-elevator
layout with a single opening. In this project, all passenger elevators were designed with openings at both
the front and rear. Because the scope covered passenger elevators only across Towers X—Z, the review
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eliminated the risk of fabricating for non-scope service cars by forcing a revision to passenger-only layouts

[5].
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Fig. 7. Passenger-elevator cab layout per scope (illustrative and de-identified).

2) Dimensions: the submitted cab height was shown as 116 in, while the field survey confirmed 118 in
(from subfloor). This 2-in discrepancy would have shifted ceiling elevations, interrupted reveal
alignments, and altered custom panel cuts. Width and depth matched closely but required minor
corrections to stay consistent with surveyed conditions. Catching this at review prevented a cascade of
fabrication errors tied to incorrect geometry [6].

3) Material weights: the initial weight schedule omitted several components (e.g., base rails, chair rails)
and understated lighting by assuming standard downlights instead of the specified linear fixtures. Without
correction, the total for finishes could have exceeded the 350 1b allowance. As reported in industry
guidance, incomplete or underestimated weight schedules are a common cause of manufacturer rejection
because allowances are safety-critical limits, not design preferences [8]. The GC required a revised interior
schedule listing every component—panels, mirrors, trims, rails, ceiling, and lights—and reconciling totals
to the manufacturer’s caps.

4) Flooring specification: The interior subcontractor proposed porcelain tile based on information
available at submittal time. The decision to use 24 in X 24 in stone at 1 in thickness—within the 6 Ib/ft?
allowance—was finalized after the first coordination meeting [8]. Because the interior subcontractor had
not yet been informed of this change, their drawings listed porcelain tile; the submittal was revised so the
shop set aligned with the updated flooring decision, which directly affected both weight compliance and
procurement sequencing.

5) Access panels and emergency hatch: Ceiling access provisions were another area of concern. The
emergency hatch measured 25 in X 16 in, but the access panel was drawn to the same size, leaving no
tolerance for alignment during inspection. The GC directed revision to 27 in x 17 in to provide clearance.
The location also had to be corrected so the panel sat opposite the residential-lobby door swing, preventing
obstruction. Finally, the type and mechanism were missing from the submittal. The review required
explicit specification—whether hinged, lift-off, or screw-fixed—and the locking method (cam lock, hex
key, or touch latch) to align with building standards. These checks are consistent with ASME A17.1/CSA


https://www.ijaidr.com/

Journal of Advances in Developmental Research (IJAIDR)

-
% E-ISSN: 0976-4844 e Website: www.ijaidr.com e Email: editor@ijaidr.com

B44 requirements, which emphasize unobstructed emergency egress and accessible service provisions in
cab ceilings [9].

By resolving these discrepancies in the first submittal cycle, the team ensured that the revised shop
drawings could proceed. The GC/Owner then required a complete resubmittal reflecting all corrections,
along with a fully updated weight breakdown. This resubmittal established the corrected baseline from
which the team could proceed to Phase 4 and reconcile the design with the manufacturer’s strict weight
limits.

VII. PHASE 4 — RESUBMITTAL AND HEIGHT VERIFICATION

A. Establishing a Correct Baseline:

Following the first submittal cycle, the GC/Owner required a resubmittal that addressed all corrections
and included a fully updated weight breakdown. To achieve this, the specialty interior subcontractor
dispatched a second team to re-survey the passenger elevators on Project A, with the goal of verifying key
dimensions that had proven unreliable in the initial survey.

The most critical variable was cab height, since every dependent dimension—panel sizing, reveal
spacing, ceiling elevation, and emergency-hatch clearance—was tied to it. The re-survey determined that
temporary plywood sheets (1/2 in and 3/4 in) left on the cab floors had distorted the first set of
measurements. Once removed, the finished cab height was confirmed as 117.5 in, measured from the sill
top to the underside of the canopy U-channel. This corrected measurement established a reliable baseline
for all downstream drawings [5].

B. Corrected Shop Drawings:

The interior subcontractor’s resubmittal package incorporated the updated survey information and
addressed the specific deficiencies flagged in the first cycle. The corrected drawings (which the GC still
needed to review for compliance) included:

1) Dimensions: cab width, depth, and height updated to align with the second survey, eliminating
inconsistencies from the initial submittal.

2) Panel and layout adjustments: panel sizes, mirror bands, and reveal lines recalibrated to reflect the
new finished height, ensuring alignment across all elevations and sections [6].

3) Access features: emergency-hatch location and clear size carried forward from the field survey,
maintaining compliance with ASME A17.1/CSA B44 requirements for unobstructed egress [9].
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Fig 9. Final Shop Drawing — Drop Ceiling with Revised Access Panel (illustrative and de-identified)

C. Revised Weight Breakdown:

Because the corrected cab height increased overall panel sizes, the resubmittal also produced higher
component weights. Items such as side panels, reveals, and mirrors all grew proportionally in area. In
addition, previously omitted elements—such as baseboards and chair rails—were now included, further
raising the total. These additions pushed the cumulative finish weight above the 350 1b threshold [8].

At this stage, the GC emphasized that the revised totals could not be accepted at face value; they had to
be reconciled either by redesign measures to shed weight or by securing written confirmation from the
manufacturer that a limited allowance would be granted [8].
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D. Ceiling Material Substitution Proposal:

To counterbalance the added weight from taller panels and new trim items, the interior subcontractor
proposed a material substitution in the ceiling finish. Instead of brushed stainless-steel sheet, they
recommended a stainless-steel laminate, citing two justifications:

e Weight reduction: the laminate offered a lighter alternative, helping offset the increased panel weights

[5].

e Visual equivalence: at a ceiling height of 111.5 in above finished floor, the combination of distance
and linear LED lighting would render the laminate visually indistinguishable from stainless steel
under normal viewing conditions [2].

This substitution was noted explicitly in the resubmittal but was left subject to GC/Owner and designer
approval, recognizing that weight savings could not come at the expense of aesthetic fidelity in a luxury
project.

The resubmittal marked a pivotal moment in the process. For the first time, dimensional accuracy and a
full weight ledger were captured in a single package, establishing a reliable baseline for evaluation. This
created conditions for a substantive review rather than piecemeal corrections. Yet, the introduction of
material substitutions underscored the balance required: achieving luxury finishes while operating within
uncompromising technical constraints.

E. GC Review of Resubmittal and Weight Adjustments:

On receipt of the resubmittal, the GC/Owner first verified that earlier corrections—cab dimensions,
layout consistency, and hatch alignment—were properly reflected. With those addressed, the focus shifted
to the weight ledger, since manufacturer concurrence depended on staying within the 350 Ib cap for non-
floor finishes [8].

F. Finish Substitution Attempt and Outcome:

To offset the higher totals from taller panels, the interior subcontractor proposed a stainless-steel
laminate as a substitute for brushed stainless steel at the ceiling, arguing that at over 111 in above finished
floor and under lighting, differences would be imperceptible [2]. The GC required a physical sample and
interior-designer approval before considering substitution. The designer rejected the laminate as not
visually equivalent, and the finish reverted to brushed stainless [5]. The lesson was clear: weight-saving
measures could not come at the expense of approved aesthetics.

The interior subcontractor’s revised weight schedule listed the following components:

e 6 in tall, raised base (No. 4 brushed stainless)—side walls: 27.00 1b

e 5intall, raised chair rail (No. 4 brushed stainless): 12.60 1b

e Side-wall center raised panels (1/2 in aluminum honeycomb backer faced with 1/8 in bronze mirror):

116.79 Ib

e Side-wall end raised panels (1/2 in aluminum honeycomb backer faced with 20-gauge No. 4 brushed

stainless): 122.10 Ib

e Vertical reveals—front and corner (20-gauge No. 4 brushed stainless): 8.63 1b

e 8 in tall flat frieze—side walls (20-gauge No. 4 brushed stainless): 12.15 Ib

e Drop ceiling (3/4 in ultra-light MDF faced with 20-gauge No. 4 brushed stainless): 95.04 Ib

e Ceiling lighting (four downlights with power supply and hardware): 16.00 1b
Total submitted weight for non-floor finishes: 410.31 1b.
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This raw total appeared significantly over the 350 1b allowance, requiring further review, adjustments,
and reconciliations before the package could be accepted.

G. Weight Reconciliation — How the Math Settled.:

The GC’s review prioritized the cab interior panel package since these components were on the interior
subcontractor’s release path and had the longest fabrication lead times. Flooring, supplied separately by the
GC, was excluded from this reconciliation, and managed under a different track.

The interior subcontractor’s weight schedule initially carried 16 Ib for four recessed downlights, even
though the approved design called for linear perimeter LED strips. The GC required an immediate
correction, and the subcontractor physically weighed the LED kit—including rolls, power supply, and
hardware—confirming a total of =2.3 Ib per cab [5].

Next, the GC addressed the ceiling calculation. The resubmittal listed the new drop ceiling at 95.04 1b,
but this failed to credit the removal of the existing factory ceiling, which weighed ~45 1b. Since the default
ceiling would be fully dismantled, only the net added mass (=50.04 1b) counted against the allowance [8].
With this adjustment, and after including all wall panels, reveals, baseboards, chair rails, and mirrors, the
non-floor finishes reconciled at =~351.61 Ib—just within the 350 b cap, a margin considered acceptable
given manufacturer tolerances [8].

H. Final Reconciled Weight Schedule for Non-Floor Finishes:
e 6 1n tall, raised base (No. 4 brushed stainless)—side walls: 27.00 1b
e 5in tall, raised chair rail (No. 4 brushed stainless): 12.60 1b
e Side-wall center raised panels (1/2 in aluminum honeycomb backer faced with 1/8 in bronze mirror):
116.79 1b
e Side-wall end raised panels (1/2 in aluminum honeycomb backer faced with 20-gauge No. 4 brushed
stainless): 122.10 Ib
e Vertical reveals—front and corner (20-gauge No. 4 brushed stainless): 8.63 Ib
e 8in tall flat frieze—side walls (20-gauge No. 4 brushed stainless): 12.15 Ib
e Drop ceiling (net add: 95.04 —45.00 = 50.04 1b): 50.04 1b
e Ceiling lighting (linear perimeter LED kit with power supply and hardware): 2.30 1b
Total reconciled weight for non-floor finishes: 351.61 1b.
This reconciliation demonstrated how the initial overage of410.31 Ib was reduced to 351.61 Ib, narrowly
meeting the 350 1b allowance once deductions were credited.


https://www.ijaidr.com/

Journal of Advances in Developmental Research (IJAIDR)

-
$ E-ISSN: 0976-4844 e Website: www.ijaidr.com e Email: editor@ijaidr.com

One (1) Upper Raised Center Panel
per Side Wall, faced with 1/8" thick Pulp
LGT Safety-Laminated Bronze Mirror
T on 1/2" Aluminum Honeycomb Backer;
ﬁ%_ framed in 3/8" wide #4 finish Brushed
L Stainless Steel Trim

Z-Clip Zo]

I

L

X %

LI Aluminum
T |‘_ Honeycomb
I

L

I

Substrate

[.' Retain Existing Handrail
e
| 7/8" -
-—'—+ Raised
1 Chair Rail
1 32" A.F.F.
E on Top
Lo 7
=
2
@
4

5" tall Raised Chair Rail between
Mirror Panels only, faced with #4 finish
Brushed Stainless Steel; Flush with
Raised Panels adjacent and above

’.7

e

Substrate

Bronze
Mirror
Z-Clip == I One (1) Lower Raised Center Panel
— per Side Wall, faced with 1/8" thick Pulp
LI 1] LGT Safety-Laminated Bronze Mirror
X on 1/2" Aluminum Honeycomb Backer:
et framed in 3/8" wide #4 finish Brushed
LI e Stainless Steel Trim
by 4
__l‘.r‘...l__ Aluminum
"T:-: Honeycomb
o

Fig. 10. Section detail of cab wall assembly with honeycomb-backed mirror panels, raised chair rail, and
Z-clip attachment (illustrative and de-identified).

L. Manufacturer Coordination — Forwarding the Reconciled Schedule:

With the revised totals documented, the GC/Owner submitted the reconciliation to the elevator
manufacturer for concurrence. The submission explained how the overage was corrected, particularly by
crediting the =45 1b removal of the existing factory ceiling, which adjusted the net to =351 1b before final
refinements. To validate this assumption, the GC requested written confirmation of the ceiling’s actual
factory weight rather than relying on field estimates [8].

The manufacturer confirmed the factory-ceiling weight at =45 Ib and emphasized that any local cab
finishes must remain within +15 1b of the stated allowance to maintain system balance [6], [8]. They further
required formal submission of cab lighting specifications—detailing fixture counts and electrical load—for
integration into their engineering review and issued a standard disclaimer that custom finishes would not
be protected during statutory drop testing.
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Fig. 11. Section detail of cab wall with concealed ventilation gap, raised base, stainless-steel end panels,
and Z-clip attachment (illustrative and de-identified).

J. Cab Lighting System:

The manufacturer’s response required a formal lighting specification to verify electrical compatibility.
In response, the interior subcontractor submitted a cut sheet and load calculation for the approved linear
LED perimeter system. Based on the submittal drawings, they calculated a total perimeter length of ~41.4
ft, requiring approximately 2.5 rolls of LED tape. At 50 W per roll, this produced a total connected load of
~125.5 W, drawing =5.22 A.

These values fell comfortably within the tolerances of the elevator circuitry [5], demonstrating that the
lighting system could be integrated without overstressing the car-top connections. With this confirmation,
the cab lighting package satisfied both engineering and design requirements, clearing a key technical
checkpoint for the project.

K. Closure of Shop Drawing Review Phase:

With the cab-lighting submission complete and the reconciled weight confirmed at <351 Ib—within the
adjusted allowance of 365 Ib— the GC formally closed the weight-compliance issue [6], [8]. This resolution
marked the end of the project’s most technically sensitive coordination step.

The GC communicated to the interior subcontractor that the submittal would be uploaded to the online
project-management portal as Approved as Noted, with a parallel instruction to the interior designer and
architect to perform a final review. Their role was not to reopen weight discussions but to verify that the
approved package satisfied design intent, aesthetic alignment, and applicable code requirements. With this
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sign-off, the documentation phase was closed, and the project was cleared to advance from coordination
into execution.
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identified).

VIIL. DEPOSIT & PROCUREMENT RELEASE

In Project A’s procurement sequence, financial triggers governed the transition from design approval to
execution. The interior subcontractor’s contract required staged deposits—15% at shop drawings and an
additional 35% before procurement.

Once the second deposit was confirmed, the GC/Owner authorized the release of all approved finishes
for fabrication. The package included No. 4 brushed stainless steel for side-wall panels, ceiling, base, chair
rail, reveals, and frieze, together with 1/8 in bronze mirrors. This authorization converted design intent into
supply-chain action: long-lead materials were ordered, fabrication slots were reserved, and procurement
was aligned with the installation schedule. In project management terms, this marked the close of planning
and the formal start of execution [7].

IX. PERMITTING & INSPECTION FOR ELEVATOR CAB FINISHES (AHJ)

For Project A, a dedicated permit for elevator cab finishes was required, as the Authority Having
Jurisdiction (AHJ) treats cab-interior alterations as a stand-alone scope separate from the master building
permit. This permit was not an administrative formality: without its closure, final elevator approval could
not be obtained, and turnover milestones such as the Temporary Certificate of Occupancy (TCO) remained
out of reach [9], [10].

A. Permit number vs. process number:

During plan review, only a process number is issued, allowing limited field checks by inspectors but not
formal approvals. A permit number is granted only after review is complete, at which point in-progress
inspections and a final close-out inspection may be scheduled.

B. Inspection Types:

For cab interiors, inspections were narrowly focused—typically limited to anchorage, fastener, or screw

checks during installation, followed by a final inspection once finishes were complete [9]. These could be
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performed either by AHJ inspectors or by licensed third parties, with reports uploaded for municipal
acceptance.
C. AHJ submittal requirements:

The jurisdiction’s online review portal enforced strict rules for formatting and submission. Drawings
had to carry discipline codes, be uploaded as individual files, and include digital signatures with click-to-
open verification. Missteps—such as flattened seals or mislabeled files—triggered immediate rejection
during pre-screening. For multi-building projects, each submittal had to be labeled by tower (Towers X, Y,
7), and each elevator linked to its unique car identifier to synchronize with the AHJ’s database.

D. Challenges Encountered.

e Early uploads were rejected due to mislabeling and duplication, requiring reorganization.

e A missing car identifier on the initial application caused delays, since the AHJ tracks each cab

individually.

e The interior subcontractor, unfamiliar with the jurisdiction’s formatting rules, attempted to submit

documents in line with other regions, leading to additional rejections.

e To protect schedule, the team occasionally used the AHJ’s expedited review option, reducing

turnaround from ~30-45 days to under a week—often ~24-48 hours per discipline—at added cost.

Clarity in scope naming (“cab interior finishes”), precise use of unique car identifiers, and disciplined
upload practices proved critical. By aligning permitting directly with construction sequencing, the project
team ensured that cab finishes progressed without becoming a bottleneck to elevator finals and subsequent
TCO issuance.

X. FLOORING — RESPONSIBILITY, SEQUENCE, AND MATERIAL COMPLIANCE

Flooring became one of the most sensitive elements in Project A’s elevator interiors, not because of its
visual prominence but because it carried both scope ambiguity and strict weight constraints. Initially,
flooring installation appeared in the specialty interior subcontractor’s scope of work. However, after
coordination meetings, the GC/Owner determined that this task would be self-performed. The decision
ensured tighter control over schedule, protection requirements, and—most importantly—alignment with
the elevator manufacturer’s 6 Ib/ft> floor allowance [8].

Sequencing strategy: Industry convention places flooring last, after wall and ceiling finishes, to
minimize risk of tile damage. On Project A, schedule pressure led to discussions about advancing flooring
in select cabs where stone was already delivered. This accelerated sequence was considered viable, but only
under explicit GC controls: protection of all finished surfaces, designated staging paths, and strict no-impact
zones near thresholds. In practice, the GC balanced the two approaches—holding the standard “floor last”
for most cars, while permitting early installation only where protection and logistics were fully assured.

A. Material Selection and Compliance:

The material chosen was travertine marble bonded to an aluminum honeycomb core (10 mm total
thickness: 5 mm stone + 5 mm core). This assembly offered the luxury aesthetic of natural stone while
reducing dead load dramatically:

e (alculated weight: 3.3 1b/ft? (=16 kg/m?).

e (Cab area: 38 ft*.

e Total load: =125 1b.

o Allowance: <6 1b/ft*> (<228 Ib).
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This left a comfortable margin for adhesive and trims while remaining well within the manufacturer’s
cap [5] [8]. By contrast, a solid-stone assembly would have exceeded the limit and forced redesign.

B. Procurement and Execution:

Once the lightweight system was approved, the GC directed the vendor to release materials to
production, expediting shipment by air freight to protect schedule. At the same time, the flooring package
was logged in the component-by-component weight ledger, ensuring that actual installed loads—including
adhesives and metal transitions—were fully documented for manufacturer concurrence [8].

By self-performing the work, sequencing it consciously, and selecting a honeycomb-backed stone
system, the Project A team achieved all three imperatives: compliance with the manufacturer’s 6 1b/ft? limit,
preservation of the luxury aesthetic, and adherence to the installation timeline [8]. Flooring thus became
not only a finish item but also a clear example of how governance and technical discipline shaped successful
project delivery [8].

XI. INSTALLATION SCHEDULE AND LIVE MODIFICATIONS

A. Baseline Plan — Two Cabs per Week

The initial installation plan targeted two passenger elevators per week, organized by bank, across a four-
week cycle. The sequence issued by the GC/Owner was:

e Week 1: Tower X — Cab 1; Tower X — Cab 2
Week 2: Tower Y — Cab 1; Tower Y — Cab 2
Week 3: Tower Y — Cab 3; Tower Z— Cab 1

e Week 4: Tower Z — Cab 2

This cadence responded to the vendor’s request for a fixed order so field crews could stage materials
and manpower with confidence.

4 week

- YoWER X: CAB 1

\ \'\' \ it . fowenveasi 1, g X7 b
[ \\ > ,\‘Z- g [ = : ~iomenvcsY \\
Fig 13. Baseline installation schedule issued to subcontractors (illustrative and de-identified).

B. Modification at Mobilization - Access and Inspection Conflict:

At mobilization, two issues forced immediate adjustment. First, shutting down both elevators in Tower
X together would have blocked entry to that tower. To preserve building access, the GC sequenced Week
1 to alternate between banks: Tower X — Cab 1 and Tower Y — Cab 2, instead of both Tower X cars.
Second, an AHJ elevator inspection was underway when installers arrived, preventing handover of the cars.
The GC instructed the interior subcontractor’s field team to hold until the inspection cleared and to log the
idle time as a documented impact.
Revised sequence (finalized after adjustment):

e Week 1: Tower X — Cab 1; Tower Y — Cab 2
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e Week 2: Tower X — Cab 2; Tower Z — Cab 1
e Week 3: Tower Y — Cab 3; Tower Z — Cab 2
e Week 4: Tower Y — Cab 1 (held last due to higher usage and adjacency to the site office)

Fig 14. Revised installation schedule after mobilization adjustments (illustrative and de-identified).

C. Execution in Practice:

Installation advanced smoothly once three ground rules were enforced: never shut down both cars in a
bank that serves a single tower; lock the “two cars per week” rhythm with fixed car IDs; and pause for
inspection conflicts with documented impact tickets. Applying these principles in real time allowed the
team to re-sequence without disruption. Access for workers and visitors was preserved, the AHJ inspection
was accommodated on Day 1 without collapsing the schedule, and the vendor maintained a steady,
predictable workload across all four weeks.

XII. FIELD ISSUES IDENTIFIED DURING INSTALLATION
A. Issue 1 — Handrail Attachment Conflict:

During installation, the team encountered a mismatch between the shop drawings and the actual field
condition of the passenger-cab handrails. The interior subcontractor’s drawings showed a shorter handrail
with fasteners terminating within a 5 in chair rail. In reality, the factory-installed handrail fasteners extended
beyond the chair rail and landed directly into the side-panel backing.

Because this discrepancy was not caught during the GC’s shop-drawing review, the problem surfaced
on site. The proposed 5 in chair rail therefore conflicted with the real fastener path, interrupting the mirror
band and creating a visible discontinuity. The decision was to keep the chair rail as designed but reinstall
the existing handrails, fastening them through the new side panels into proper backing. The discontinuity
in the mirror band remained, but the installation was structurally sound and code compliant [3].

Fig. 15. Incorrect shop-drawing plan detail showing chair-rail/handrail fastener conflict (illustrative and
de-identified).
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Fig. 16. Incorrect shop-drawing section detail of chair-rail/handrail alignment (illustrative and de-
identified).
Root cause: incomplete transfer of field-verified details into the drawings and a missed checkpoint in
the GC’s review cycle.

B. Issue 2 — Canopy Perimeter Exposure After Ceiling Removal:

When the factory ceiling was dismantled, crews discovered an unforeseen condition: a continuous 5 in
perimeter gap that exposed the raw underside of the cab canopy. If left untreated, this would have been
visible from inside the elevator, creating both an aesthetic defect and a lighting imbalance [2].

As documented in field correspondence, the interior subcontractor proposed fabricating a framed wood
soffit around the perimeter of the cab, painted white to conceal the exposed canopy and enhance light
reflection from the drop ceiling. The revised ceiling drawings highlighted the soffit zone, showing
integration with the new ceiling system. The GC/Owner approved the soffit solution, noting that the added
weight would be minor and remain within the allowance margin [5].

After the installation issues were resolved, the AHJ performed the final inspection for the cab finishes.
The inspector confirmed that the work met the approved details and was acceptable for use [3]. With
approval granted, the cab-finishes permit was closed, and the elevators were placed into service. This
marked completion of the cab-interior scope—delivered safely on time, and in compliance with all
requirements [4].

New drop ceiling
not to scale

Fig. 17. Ceiling removal exposing canopy perimeter prior to corrective soffit installation (illustrative and
de-identified).
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Fig 18. Integration of perimeter soffit into revised ceiling system to address exposed canopy condition.

XIII. LESSONS LEARNED
The Project A cab-interior scope reinforced several principles that extend beyond a single project and
provide guidance for future high-rise work:

A. Design-to-weight integration:

Weight allowances cannot be treated as end-of-design checkpoints. At Project A, success came from
integrating weight control into design development from the outset and using a reconciled ledger as a
working tool. Net-weight thinking—accounting for both added and removed elements—created flexibility
for visible finishes without compromising system performance [5], [8].

B. Dimensional discipline:

Cab height proved to be the governing variable, influencing panel cuts, reveal alignments, and ceiling
elevations. Establishing one verified sill-to-canopy baseline and carrying it consistently through drawings,
submittals, and fabrication prevented cascading errors [6].

C. Field-to-document continuity:

Issues with canopy exposure and handrail fasteners illustrated the risks of incomplete data transfer. Field
realities are not ancillary notes; they must be directly embedded in shop drawings and fabrication
documents [3]. This discipline ensures that construction reflects measured conditions, not assumptions.

D. Sequencing as risk strategy:

Installation planning extended beyond logistics into risk management. By sequencing elevators by bank
and holding the busiest cab for last, the team preserved access, accommodated inspections, and maintained
a predictable rhythm for the interior subcontractor [4]. Early resequencing avoided disruption without
compromising pace.
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E. Governance as a risk filter:

The dual role of owner and general contractor consolidated accountability, enabling rapid decision-
making when conflicts arose. This governance structure acted as a form of risk control, preventing delays
that typically result from divided authority [7].

F. Engineering the aesthetic:

Where technical constraints and brand standards appeared to conflict, the solution lay not in aesthetic
compromise but in engineered assemblies. Lightweight honeycomb-backed stone achieved the luxury
finish within manufacturer limits, demonstrating that technical and design imperatives can coexist through
material selection and detailing [2], [5].

While grounded in a single case, these lessons are broadly relevant: the same workflows—early weight
budgeting, verified dimensional baselines, field-to-document fidelity, and disciplined sequencing—are
transferable to comparable high-rise interiors scopes.

XIV. CONCLUSION

The Project A cab interiors demonstrate how a detail often overlooked in planning can shape both
perception and project delivery. By embedding weight management, dimensional accuracy, and field-to-
document continuity into governance, the project team delivered interiors aligned with design intent,
technically compliant, and durable under heavy use [1], [2]. Installation sequencing and permitting were
managed as schedule-critical scopes, underscoring that even minor trades can influence turnover milestones
[31, [4].

More broadly, the case shows that the rigor applied to headline features—Ilobbies, amenities, and unit
finishes—must also extend to “secondary” spaces for seamless delivery. At Project A, this approach
transformed cab interiors from a potential compliance challenge into a visible marker of quality, offering
practical guidance for teams facing similar constraints in other high-rise projects [6], [7].
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