GROK 4 EXPERT'S SUGGESTIONS
OCTOBER 13, 2025
Suggested Materials and Construction Methods for Side-Room Extensions

The Atardis Van Mansion 187-3BR motorhome, based on a Ford Transit with a maximum
payload of 6,461 Ibs (as per the site's specs), features an expandable design that aligns
with adding side-room extensions (likely slide-outs or pop-outs). These extensions would
add to the curb weight, reducing available payload for passengers, gear, and fuel. To stay
well below the payload limit, the total added weight for both extensions should ideally be
under 1,000 Ibs (e.g., 400-500 Ibs each), leaving ample margin for 14 adults (assuming
~200 Ibs each, totaling ~2,800 Ibs) plus other loads.

Each extension (9 ft long x 6 ft wide x 7 ft high) forms a box-like structure with panels 1.5-2
inches thick. To support 7 adults (~1,400 Ibs distributed load, plus a safety factor for ~2,000
Ibs total), the floor must handle at least 37 Ibs/sq ft (on 54 sq ft area), which is achievable
with composite materials. Walls and roof need to withstand wind/shear loads but prioritize
lightness.

I'll suggest three material options, focusing on lightweight composites commonly used in RV
construction (e.g., sandwich panels with foam or honeycomb cores for insulation, strength,
and low weight). Methods draw from standard RV slide-out builds, emphasizing DIY-friendly
or professional upfitter techniques. Weights are estimated based on typical densities (e.g.,
1-1.5 Ibs/sq ft for panels), panel areas (outer wall: 63 sq ft; front/rear walls: 84 sq ft total;
floor/roof: 108 sq ft total; overall ~255 sq ft), and component specs—conservative figures to
err on the safe side, excluding windows/doors/finishes (add ~50-100 Ibs if included).

Option 1: Fiberglass-Reinforced Plastic (FRP) with XPS Foam Core (Cost-Effective,
Lightweight Standard)

« Materials:

o Panels (1.5" thick): XPS foam core (35-45 kg/m® density for rigidity and
insulation) sandwiched between 0.035-0.05" fiberglass skins. FRP provides
corrosion resistance and seamless integration; XPS offers low weight (~0.3-
0.5 Ibs/sq ft for core alone).

o Frame/Supports: Extruded aluminum tubing (e.g., 2x2" square for edges) for
the box skeleton.

o Beams: 3 retractable aluminum telescoping supports (e.g., 6 ft long, 2-3"
diameter tubes with locking pins), similar to RV stabilizer jacks but integrated
under the floor for extension/retraction.



« Construction Methods:

o

o

Build the box frame first: Weld or bolt aluminum tubes into a rectangular
skeleton, ensuring squareness with jigs.

Laminate panels: Cut XPS sheets to size, apply epoxy resin to bond
fiberglass skins (vacuum bagging for even pressure and minimal voids). Seal
edges with fiberglass tape for weatherproofing.

Assemble: Bolt panels to frame; integrate with motorhome side via cable or
rack-and-pinion mechanism (e.g., Lippert or Norco systems rated 1,500+ Ibs).
Add rollers/brackets for smooth sliding.

Installation: Mount to chassis with reinforced brackets; recalibrate stability
systems if needed.

Strength: Floor reinforced with embedded aluminum stringers to distribute
load; tested RV methods handle 50+ Ibs/sq ft.

« Weight Estimate per Extension: ~420 Ibs.
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Panels (255 sq ft at ~1.2 Ibs/sq ft average; floor/roof slightly heavier at 1.5
Ibs/sq ft for added plywood sublayer): ~310 Ibs.

Frame/Beams (3 beams at ~25 Ibs each, plus skeleton ~35 Ibs): ~110 Ibs.
This keeps total for two extensions at ~840 Ibs, well under payload impact.

Option 2: Aluminum Skins with PET Foam Core (Balanced Strength and Insulation)

« Materials:

o

@)

Panels (1.75" thick): PET foam core (60-100 kg/m? for better compression
strength) with 0.032" aluminum skins. Aluminum adds durability; PET is
recyclable and lighter than XPS (~0.4 Ibs/sq ft core).

Frame/Supports: Lightweight welded aluminum I-beams (e.g., 3x1.5" for
cross-bracing).

Beams: 3 aluminum retractable I-section supports (6 ft, 4x2" profile with anti-
vibration pads), designed like Ultra-Fab RV jacks but custom-length.

« Construction Methods:
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Frame assembly: Use MIG welding for aluminum joints; incorporate cross-
bracing for torsional rigidity.

Panel fabrication: Pre-cut PET foam, bond aluminum skins with structural
adhesive (e.g., 3M VHB tape or epoxy); use press or vacuum for flatness.
Integration: Attach to motorhome with hydraulic or electric actuators (e.g.,
Schwintek system for low-profile); add nylon rollers to reduce friction.
Finishing: Apply gelcoat or powder coating for UV protection; ensure seals
prevent leaks.

Strength: PET core handles 40-60 Ibs/sq ft loads; suitable for 7 adults with
minimal deflection.



« Weight Estimate per Extension: ~380 Ibs.
o Panels (255 sq ft at ~1.1 Ibs/sq ft; floor reinforced to 1.3 Ibs/sq ft): ~280 Ibs.
o Frame/Beams (3 beams at ~20 Ibs each, skeleton ~40 Ibs): ~100 Ibs.
o Total for two: ~760 Ibs—highly efficient for payload conservation.

Option 3: Fiberglass with Aluminum Honeycomb Core (Ultra-Lightweight, Premium
Strength)

o Materials:

o Panels (2" thick): Aluminum honeycomb core (3-5 pcf density for high
strength-to-weight) with 0.02-0.03" fiberglass skins. Honeycomb excels in
shear resistance; lighter than foam (~0.5 Ibs/sq ft total for thin configs).

o Frame/Supports: High-strength aluminum extrusions (e.g., 6061 alloy).

o Beams: 3 lightweight telescoping aluminum beams (6 ft, hollow 3x1.5"
rectangular with composite inserts for stiffness).

« Construction Methods:

o Skeleton build: Bolt/rivet aluminum for modularity; design for easy retraction.

o Panel creation: Infuse resin into honeycomb via vacuum infusion for optimal
bonding; cut and edge-seal.

o Assembly: Use rivets or adhesives to affix panels; integrate pop-out
mechanism with pulleys/cables for manual/electric operation.

o Testing: Load-test floor with distributed weights; add anti-sag supports.

o Strength: Honeycomb supports 50+ Ibs/sq ft easily; ideal for dynamic loads.
. Welght Estimate per Extension: ~340 Ibs.

o Panels (255 sq ft at ~1.0 Ibs/sq ft; floor at 1.2 Ibs/sq ft): ~255 Ibs.

o Frame/Beams (3 beams at ~15 Ibs each, skeleton ~40 Ibs): ~85 Ibs.

o Total for two: ~680 Ibs—minimizes payload reduction while maximizing
durability.

These options use proven RV techniques (e.g., seamless FRP from Creative Composites
Group or honeycomb from Hexcel) to ensure the extensions are light (under 10% of payload
per pair) yet robust. Professional fabrication (e.g., via RV upfitters) is recommended to meet
FMVSS standards; costs ~$5,000-10,000 per extension. For precise weights, consult a
structural engineer with your final design. If you provide more details like budget or
insulation needs, | can refine further.



OCTOBER 14, 2025
Weight Estimate for the Upper Level Components

Based on the motorhome design from vanmansion.com (the Atardis Van Mansion 187-3BR,
a compact expandable Class C on a Ford Transit chassis), the upper level appears to be a
pop-up section that raises to form a second-floor area, likely for bedrooms, with walls that
deploy or unfold into place. The provided panel dimensions align with a retracted/expanded
setup where walls are segmented for compactness: the side walls span the length (~14.5 ft,
matching the body length minus cab), and front/rear walls the width (~6.5 ft, slightly less
than the 7.6 ft overall width to account for framing). Materials for the wall panels are
assumed to match those of the side-room extensions (FRP sandwich panels with PU/XPS
foam core, 1.5-2" thick, at ~1.4 Ibs/sq ft based on typical RV composites for strength and
lightness). For the retractable top roof, I've used a lighter estimate (~1.5 Ibs/sq ft) drawing
from pop-up camper roofs, which often use similar fiberglass/foam or thin aluminum
constructions to minimize weight while handling snow loads (typically 10-20 Ibs/sq ft) and
solar panels (adding ~3-5 Ibs/sq ft if installed, but not included here). Supporting posts are
estimated as 4 aluminum telescoping units (e.g., 2x2" tubes, ~1.2 Ibs/ft), common in pop-up
mechanisms for stability without excessive weight. All estimates are conservative (£15%
variance possible) and exclude windows, seals, hardware, or utilities to focus on structural
elements. Total added weight remains well under the 6,466 Ib payload limit, leaving margin
for other expansions and occupants.

Panel Areas and Weights (Walls Only)

 Side Walls: Two walls, each composed of 2 panels (stacked for 6 ft total height),
area per wall = 14.5 ft x 6 ft = 87 sq ft; total for both = 174 sq ft x 1.4 Ibs/sq ft = 244
Ibs.

« Front Wall: 2 panels (stacked for 6 ft height), area =6.5ft x 6 ft =39 sq ft x 1.4
Ibs/sq ft = 55 Ibs.

« Rear Wall: Same as front = 55 Ibs.

« Subtotal for All Walls: 174 + 39 + 39 = 252 sq ft x 1.4 Ibs/sq ft = 353 Ibs.

Retractable Top Roof and Supporting Posts

« Roof: Covers ~14.5 ft x 6.5 ft = 94 sq ft (assuming slight overhangs); at 1.5 Ibs/sq ft
for lightweight non-load-bearing construction (e.g., thin FRP/foam sandwich or
aluminum sheet with minimal framing) = 141 Ibs. This supports snow (up to ~10
Ibs/sq ft) and solar panels without pedestrian traffic.



« Supporting Posts: 4 retractable aluminum posts (each ~6 ft long, ~8-10 Ibs
including fittings and mechanisms like scissor-lifts or actuators for pop-up
deployment) = 36-40 Ibs total (e.g., 9 Ibs each for linear actuators or tubes).

Total Estimated Weight

« Walls + Roof + Posts = 353 Ibs + 141 Ibs + 40 |bs = 534 Ibs. This keeps the
motorhome's overall additions lightweight, ensuring stability and payload compliance.

For custom builds, prototype testing or engineering analysis is recommended to
verify exact loads and materials.



