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Abstract 

This study expands upon prior structural and material analyses by presenting a unified civil-
engineering model describing how large-scale megalithic monuments achieved long-term 
stability, precision alignment, and mechanical coherence. The work integrates foundational 
leveling methods, vertical and lateral load-path behavior, corbelled and relieving-chamber 
mechanics, thermal expansion tolerance, compression-locking energy transfer, seismic mass-
damping characteristics, and evidence-based construction sequencing. The objective is to 
provide an engineering-first explanation of monument-scale stone architecture using principles 
consistent with modern structural dynamics, geotechnical engineering, and material 
mechanics. The resulting framework demonstrates that these structures can be understood as 
fully engineered systems optimized for durability, settlement control, vibrational stability, and 
long-term mechanical tightening.
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1. Introduction 

Megalithic stone monuments exhibit precision and structural longevity that suggest a 
systematic engineering methodology grounded in bedrock preparation, material behavior, 
controlled load distribution, and sequencing discipline. While the architectural outcome is 
monumental, the governing principles reflect conventional civil engineering: geotechnical 
leveling, stress redirection, mass distribution, and controlled joint behavior.


Part III formalizes these principles within a unified analytical model. The framework emphasizes 
the mechanical consequences of large-block stacking, frictional contact surfaces, thermal 
behavior of limestone and granite, and the role of internal geometry in stabilizing vertical and 
lateral forces.


⸻


2. Bedrock Foundation Leveling 

2.1 Hydro-Leveling and Site Gradation 

Large foundation platforms were leveled through controlled water-channel systems acting as 
natural reference planes. Shallow channels allowed engineers to detect deviations over long 
distances, enabling surface reduction until the bedrock reached uniform elevation.


2.2 Cut-Bedrock Terraces 

Progressive stone removal created step-like terraces that prevented lateral slippage and 
redistributed settlement loads into the native substrate. These terraces acted as anti-shear 
ledges anchoring the first structural layer.




2.3 Perimeter Trenches 

Linear trenches along the site boundary defined horizontal control lines and prevented 
uncontrolled water migration during construction, stabilizing the soil–bedrock interface.


2.4 Survey Poles and Datum Alignment 

Survey markers placed at known elevations established orthogonal reference directions. This 
system provided centimeter-scale accuracy across platforms measuring hundreds of meters.
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3. Vertical, Lateral, and Shear Load Paths 

3.1 Vertical Compression 

Large stone blocks generate uniform vertical compression, creating a self-stabilizing mass 
where each block acts as a weight-bearing column transferring loads downward via continuous 
bearing surfaces.


3.2 Lateral Pressure and Outward Thrust 

As height increases, inward-leaning courses generate a counter-thrust that neutralizes lateral 
dispersion. This geometry produces a compression dome effect, redistributing loads away from 
voids and internal chambers.


3.3 Shear Force Redirection 

Stepped core layers break shear planes into discrete segments. This divides horizontal shear 
loads and prevents any single fracture line from propagating through the structure.


3.4 Roof Load Redirection Over Chambers 

Gabled ceilings and corbelled layers redirect vertical loads laterally toward stronger perimeter 
blocks. This creates predictable stress trajectories that bypass internal cavities.
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4. Internal Anti-Stress Structures 

4.1 Corbelled Relieving Chambers 

Stacked, inward-stepping layers reduce vertical stress over large interior voids. Each 
successive course shifts loads outward, lowering compressive force on chamber ceilings.


4.2 Gabled and Trussed Stone Ceilings 

Symmetrical gabled blocks act as primitive stone trusses, converting vertical compression into 
inclined shear paths that dissipate force into adjacent structural elements.




4.3 Stress-Diffusion Corridors 

Narrow internal passages distribute stress gradients by acting as expansion buffers. These 
voids absorb micro-movements in the superstructure, mitigating crack propagation.
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5. Thermal Expansion and Seasonal Movement 

5.1 Material Expansion Characteristics 

Limestone and granite expand measurably under solar heating. Over large spans, micro-
expansion accumulates, necessitating joint geometries capable of accommodating seasonal 
cycling.


5.2 Joint Mechanics 

Fine joints and interlocking surfaces maintain structural alignment while yielding microscopic 
movement tolerance. This prevents high-stress concentrations at edges and ensures stones 
settle without fracture.


5.3 Long-Term Stabilization 

Repeated expansion and contraction cycles progressively tighten interlocking stones, 
enhancing frictional resistance and improving the structure’s unified compression state.
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6. Mechanical Energy Flow and Compression-Locking Behavior 

6.1 Settling Dynamics 

During construction, stones settle under their own mass, eliminating air gaps and increasing 
surface contact. This settling locks blocks together through frictional bonding.


6.2 Compression-Locking Geometry 

When block courses lean inward, vertical loads convert into inward-directed compression 
vectors. Over time, this geometry mechanically “clamps” the core and casing layers together.


6.3 Micro-Motion Energy Dissipation 

Minute shifts induced by daily temperature changes dissipate energy across interlocking 
surfaces, functioning as a slow, natural energy-distribution system. This prevents isolated 
stress accumulation.
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7. Seismic and Vibrational Stability 

7.1 Low-Frequency Mass Damping 

Monumental mass suppresses high-frequency vibrations. The entire structure operates as a 
low-frequency resonator with inertial stability.


7.2 Interlocking Course Layers 

Alternating horizontal and inward-leaning layers act as mechanical shear keys. These prevent 
layer-to-layer shifting during ground movement.


7.3 Multi-Directional Stability 

The tapered geometry creates a wide base with decreasing mass toward the apex, ensuring a 
low center of gravity optimized for seismic resilience.
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8. Construction Sequencing and Project Organization 

8.1 Foundation Trench and Bedrock Preparation 

Construction begins with perimeter trenching, leveling, and anchoring of the first foundation 
courses.


8.2 Corner Anchoring and Reference Alignment 

Corner blocks set site orientation and preserve geometric accuracy throughout the build.


8.3 Stepped Core Elevation 

Successive layers are placed with controlled inward offsetting to maintain compression 
geometry and stable load-path behavior.


8.4 Outer Casing and Surface Locking 

Casing stones form a structural shell that locks the stepped core, redistributing mass toward 
the center and increasing global stability.


8.5 Apex and Completion Stage 

Uppermost courses finalize load redirection and close the compression dome, creating a 
complete mechanically unified structure.
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9. Conclusion 

This Part III analysis provides a modern civil-engineering interpretation of the design logic and 
mechanical behavior underlying large-scale megalithic stone monuments. The framework 



demonstrates that even with ancient tools, builders applied advanced principles of foundation 
leveling, controlled load path engineering, stress-relief geometry, thermal tolerance, seismic 
stability, and systematic construction sequencing. When integrated, these methods produce 
exceptionally resilient structures that remain mechanically coherent for millennia. The unified 
model presented here offers a replicable engineering template applicable to both 
archaeological interpretation and modern large-block construction.



