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The narrative of the Ark, often referred to as Bahtera Nuh or the Ark of Noah, represents one of the most
significant intersections between maritime engineering, historical theology, and archaeological inquiry. While
frequently viewed through a religious lens, the technical specifications provided in ancient texts—most notably the
dimension ratios and the choice of materials like Kayu Gofir(Gopher Wood)—offer a profound case study in
ancient shipbuilding and structural integrity. This article provides an exhaustive technical analysis of the vessel's
design, its hydrodynamic properties, and its modern digital representations in educational media.

1.The Theoretical Framework of Ancient Megastructures

To understand the Ark as a functional vessel, one must first analyze the theoretical framework of its construction.
Ancient shipbuilding typically relied on shell-first or frame-first construction methods. The Ark, however, is
described as a massive rectangular prism, a shape that maximizes volume over speed, prioritizing stability in
extreme sea states. From a structural engineering perspective, the Ark was not designed for navigation (lacking a
rudder or propulsion system) but for passive survival and buoyancy maintenance.

1.1. Dimensional Analysis and the 6:1 Ratio

The primary source texts specify the dimensions of the Ark as 300 cubits in length, 50 cubits in width, and 30

cubits in height. In modern metrics, assuming a standard cubit of approximately 45.7 centimeters, the vessel would
measure roughly 137 meters long, 23 meters wide, and 14 meters high. This yields a length-to-width ratio of 6:1.
Technical studies in naval architecture have noted that this specific ratio provides an ideal balance between
stability and structural strength. Vessels with higher ratios (e.g., 10:1) are prone to longitudinal snapping
(hogging and sagging), while lower ratios (e.g., 3:1) are susceptible to capsizing in rough waves.

2.Technical Materiality: The Gopher Wood and Bitumen Matrix

The choice of Kayu Gofir (Gopher Wood) has remained a point of botanical and engineering debate. Unlike
standard cedar or oak, Gopher wood is hypothesized to be a resinous species, possibly cypress (Cupressus
sempervirens) or a form of laminated timber. The technical requirement for this material is its high strength-to-
weight ratio and resistance to rot in saturated environments.

2.2.The Role of Lamination and Sealants

The construction instructions include a directive to "pitch it inside and out with pitch.” In modern engineering terms,
this is the application of a hydrophobic bitumen coating. This creates a composite barrier that prevents water
ingress through the joints between the wooden planks. Bitumen, a naturally occurring petroleum product, acts as
both a sealant and a flexible adhesive, allowing the hull to expand and contract with the thermal changes and the
mechanical stress of the waves without losing its watertight integrity.

3. Hydrodynamic Stability and Buoyancy Calculations

The Ark's primary function was to remain upright under the influence of extreme hydrostatic pressure. We can



analyze this using Archimedes' Principle, which states that the upward buoyant force exerted on a body
immersed in a fluid is equal to the weight of the fluid that the body displaces.

3.1. Mathematical Model for Displacement
If we approximate the Ark as a rectangular barge, the displacement (9B’ 6 & &R 6 £7V/A FVB 2 “ollows:
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e L:Length (approx. 137m)

e B: Beam/Width (approx. 23m)

» T: Draft (Depth of the vessel below the waterline)

e < Density of the water (approx. 1,025 kg/m3 for seawater)

Calculations suggest that even when fully loaded with biological cargo and food stores, the Ark would have had a
massive metacentric height (GM). This ensure that if the vessel tilted due to wind or waves, it would generate a
powerful righting moment, preventing it from capsizing. Engineering simulations suggest the Ark could withstand
waves up to 30 meters in height without losing its stability.

4. Comparative Analysis of Flood Narrative Vessels

Different historical and technical accounts provide varying specifications for the salvation vessel. The following table
compares the attributes found in the Hebrew Genesis account, the Quranic account, and the Epic of Gilgamesh.



Feature

Shape

Primary Material

Dimensions

Landing Site

Stability Rating

Genesis Account (Noah)

Rectangular Prism (Barge)

Gopher Wood / Bitumen

300 x 50 x 30 Cubits

Mountains of Ararat

Excellent (High GM)

Quranic Account (Nuh)

Ship/Ark (Fulk)

Planks and Nails (Dusur)

Vast, not specifically
numbered

Mount Judi

High (Maritime Design)

Epic of Gilgamesh
(Utnapishtim)

Cubic (Seven Decks)

Reed, Cane, and Bitumen

120 x 120 x 120 Cubits

Mount Nimush

Low (Cubic shapes are

unstable)

5. Internal Logistics: Ventilation and Waste Management

A critical technical challenge for a vessel of this size is the maintenance of a viable internal environment for
thousands of biological specimens. This involves two core systems: Ventilation and Waste Management.

5.1.The Tsohar (Window) System

The text mentions a "tsohar" or opening finished to a cubit from the top. In aerodynamic terms, this functions as a
passive ventilation system. By placing the opening near the roofline, the vessel utilizes the Venturi Effect. As
wind passes over the top of the vessel, it creates a low-pressure zone that sucks stale, ammonia-rich air out of the
interior, while cooler, oxygenated air enters through lower gaps or via convection. This was essential for preventing
the buildup of methane and CO2.

5.2.Waste Removal Strategies

Engineering hypotheses suggest a slotted floor system or a central sump where waste could be channeled.

Given the multi-deck structure (lower, second, and third decks), vertical shafts would have been necessary to move
waste toward the hull's base or to specialized disposal ports. Modern digital models of the Ark, such as those found
in educational apps like Bahtera Penyelamat, often visualize these internal ramps and logistics hubs to explain how
a small crew could manage a massive cargo.

6. Step-by-Step Reconstruction Workflow

Based on ancient woodworking technology (c. 2500 BCE), the construction of the Bahtera Penyelamatwould
require a systematic industrial approach. The following procedure outlines the likely technical workflow:

1. Procurement and Kiln Drying: Sourcing Gopher wood and allowing it to age to reduce moisture content,
preventing warping after assembly.

2. Keel Laying and Framing: Establishing a massive longitudinal spine to handle the tension of the 137-meter
hull.

3. Planking with Mortise and Tenon Joints: Joining planks using thousands of wooden pegs. This ancient
technique, used in Mediterranean shipwrecks, allows the hull to flex without snapping.

4. Bitumen Liquefaction: Heating raw bitumen to a liquid state and applying it as a composite layer with fibrous
materials (like hemp or reed) to create a "skin."

5. Deck Partitioning: Installing internal bulkheads which serve a dual purpose: organizing cargo and providing
transverse structural support against hull crushing.



7. Modern Digital Context: The "Bahtera Penyelamat" Ecosystem

As identified in recent technical data, the legacy of the Ark has transitioned from physical maritime history to digital
educational platforms. Applications such as Bahtera Penyelamaton Google Play serve as interactive repositories
for these narratives. These apps provide users with:

« Digital Manuscript Access: Mobile-friendly versions of the "Bahtera Penyelamat” books.

¢ Interactive Visualization: 3D models showing the internal architecture and animal stalling systems.

e Gamified Learning: Modules like the Superbook series (featuring characters Chris, Joy, and Gizmo) translate
the engineering and moral complexities of the Ark into accessible narratives for the next generation.

8. Failure Mode Analysis and Troubleshooting

Even with advanced ancient engineering, several failure modes could have compromised the vessel. A technical
writer must analyze these to appreciate the "miracle" of the Ark’s survival.

8.1. Hogging and Sagging

When a long ship is supported by a wave in the middle, the ends hang (hogging). When supported by waves at the
ends, the middle sags. For a wooden vessel of 300 cubits, the stiffness of the timber is the limiting factor. The Ark
likely utilized internal diagonal bracing(similar to modern trusses) to distribute these longitudinal stresses
throughout the three decks.

8.2. Seepage Control

Failure of the pitch coating would lead to localized flooding. Solutions would include caulking with oakum (fiber
soaked in resin) while at sea. The multi-compartment design (rooms/nests) mentioned in the text suggests
compartmentalization, which is a standard safety feature in modern naval architecture to prevent a single leak
from sinking the entire ship.

9. Broader Implications of the Ark Narrative

The study of the Ark of Noah, or Bahtera Penyelamat Nabi Nuh, extends beyond simple mythology. It provides a
blueprint for understanding how ancient civilizations conceptualized scale, survival, and resource management.
The engineering specs—specifically the 30:5:3 ratio—remain a gold standard for stable cargo transport today.
Whether through the lens of a religious miracle or a testament to pre-industrial maritime genius, the vessel remains
a symbol of human (and divine) ingenuity in the face of cataclysmic environmental change.

As we move further into the digital age, the integration of these stories into mobile applications and educational
modules ensures that the technical and ethical questions raised by the Ark continue to be explored. From the
specific botanical properties of Kayu Gofir to the hydrodynamics of the Mount Judilanding, the Bahtera remains a
foundational element of our shared cultural and technical heritage, bridging the gap between ancient craftsmanship
and modern simulation.
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