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PURA GRID / INFRASTRUCTURE ENGINEERING SYSTEM BRIEF

01 / SYSTEM BRIEF

The envelope as infrastructure

Pura Grid is enclosed by a serviceable, transparent structural canopy. The enclosure is both an environmental boundary
and a distributed impact-management system; it does not depend upon an unsupported, free-standing force field.

SYSTEM DEFINITION

The Transparent Reactive Envelope (TRE) combines transparent-aluminum-class ceramic composites, liquid-filled
shear-response cells, load-bearing ribs, and actively controlled joints. Its operating principle is straightforward: the
structure carries permanent loads; the reactive layer limits transient damage; the power network controls readiness
and recovery.

01

STRUCTURAL SHELL

Laminated transparent panels and
geodesic supports carry gravity,

wind, thermal, and pressure loads.

02

REACTIVE INTERLAYER

Sealed cells resist rapid
deformation at the point of impact
and share impulse with

03

ACTIVE SERVICES

Solar-backed control maintains cell
condition, structural preload, seals,
monitoring, and isolation.

surrounding members.

OPERATING BOUNDARY

The TRE mitigates weather, airborne debris, localized impacts, environmental contamination, and exposure to
attenuated regional blast effects. It is not certified as a direct-ground-zero nuclear defense. The enclosure is only one
part of Pura Grid's civil-protection infrastructure: refuge structures, filtered air systems, protected distribution routes,
and repair capacity complete the protection model.

Governing design principle

Local damage must remain local. Each panel bay can be isolated, inspected, repaired, or replaced without surrendering the
entire enclosed environment.
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PURA GRID / INFRASTRUCTURE ENGINEERING STRUCTURAL SYSTEM

02 / STRUCTURAL SYSTEM

An articulated transparent canopy

A continuous skyline is achieved through many independently serviceable structural bays rather than one oversized,
monolithic transparent surface.

—_
SECTION DIAGRAM / STRUCTURA /EWP(- \

/ Outer Iamm

Protected interior

LOW-PROFILE RIBS / EXPANSION JOINTS / INDEPENDENT SEALS

STRUCTURAL LOAD PATH

Panel face = edge restraint = rib node = main lattice = foundation. Impact loading is spread into neighboring bays
through ductile interfaces. Each rib junction accommodates thermal movement and limited foundation displacement
without transferring every local fracture into adjacent panels.

COMPARTMENTALIZATION

Sealed cell groups, independent environmental gaskets, and zone-level isolation valves provide containment after local
puncture. An inner retention layer prevents loose fragments from entering inhabited space. Maintenance access lies within
the structural lattice, allowing component exchange from protected service corridors.

Material terminology

“Transparent aluminum” denotes the enclosure’s transparent ceramic-composite family. Strength arises from the laminate
and support geometry together; the ceramic alone is not a ductile metal.

TRANSPARENT REACTIVE ENVELOPE / OPERATING ENGINEERING REFERENCE 03



PURA GRID / INFRASTRUCTURE ENGINEERING FOUNDATION ISOLATION

02A / DYNAMIC SUPPORT SYSTEM

The foundation that yields

The TRE is carried by a fixed deep foundation through controlled, segmented hydropneumatic support assemblies. Under
abnormal loading, the support interface permits limited movement instead of transmitting the full disturbance into the
lattice.

STRUCTURAL SECTION / FIXED FOOTING + MOVABLE SUPPORT
INCOMING
REGIONAL LOAD

l

CONTROLLED
STROKE

DEEP FOUNDATION / STATIONARY ANCHORAGE

LOAD PATH / TRANSIENT CONDITIONS

Panel face = edge restraint = rib node — main lattice = articulated support = fixed foundation. In ordinary service the
supports hold their operating elevation. Under exceptional overpressure, loaded sectors compress into protected
below-grade caissons. Gas volumes provide recoverable compliance; hydraulic circuits dissipate movement energy and
meter the return.

PASSIVE FIRST RESPONSE CONTROLLED RECOVERY

Local cassettes and rib interfaces accept the initial Valve and accumulator control limits oscillation, restrains
disturbance. The foundation assemblies respond uplift, and restores each sector within its certified travel
mechanically without waiting for a sensor command. envelope.

DESIGN LIMIT

Segmented caissons are mechanical protection for the supporting lattice, not an independent shield. They cannot prevent
catastrophic damage under a direct ground-zero nuclear strike.
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PURA GRID / INFRASTRUCTURE ENGINEERING ISOLATION INTERFACES

02B / ENVIRONMENTAL AND SERVICE CONTINUITY

Movement without a breach

Adjacent foundation sectors do not necessarily move by equal amounts. Articulated lattice joints, flexible atmospheric
boundaries, protected pressure-balancing spaces, and compliant service connections allow differential motion without
opening the city.

PERIMETER DETAIL / ISOLATION ZONE SECTION

FLEXIBLE
BELLOWS SKIRT UMBILICALS

W

PRESSURE-BALANCING PLENUM

FIXED SUBSTRUCTURE

FOUR CONTINUITY INTERFACES

01 / PERIMETER SEAL 02 / SURGE VOLUME

A telescoping, multi-ply bellows skirt travels with the Isolated subterranean plenums and pressure-control
moving rib base. Redundant labyrinth seals retain the plant receive bounded air displacement when the shell

atmosphere while neighboring zones articulate. geometry shifts; normal district air is not vented outside.

03 / UTILITY CROSSINGS 04 / BIDIRECTIONAL RESTRAINT

Electrical feeders, data trunks, chilled-fluid lines, and Each support provides hold-down capacity as well as

air-service ducts cross moving interfaces through looped, compression stroke. Metered damping prevents abrupt

sliding, or articulated connectors. rebound during the negative-pressure phase.
MOVEMENT AUTHORITY

Foundation movement is zoned, measured, and limited. Neighboring sectors remain mechanically coupled through
articulated ribs; no single bay is allowed to move without regard to its adjoining seals and supports.
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PURA GRID / INFRASTRUCTURE ENGINEERING PANEL ASSEMBLY

03 / PANEL ASSEMBLY

Five layers, one protective bay

Each bay is a replaceable cassette. Its component layers have distinct optical, structural, and impact-management duties.

ENVELOPE CASSETTE / LAYER SECTION

01 Optical / weather finish

IIIIIIIIII e

05 Secondary environmental seal

THICKNESS AND SPAN VARY BY CERTIFIED BAY SCHEDULE

LAYER FUNCTIONS

® 01 Optical finish
Scratch and weather resistance; angle-dependent thin-film iridescence; optical uniformity control.

® 02 Ceramic face
Hard transparent strike surface; first contact and lateral load distribution under impact.

® 03 Reactive cells
Transparent shear-responsive suspension in sealed compartments; reversible localized stiffening.

® 04 Retention backer
Tough transparent support that captures fragments and permits controlled bending without open rupture.

® 05 Integrity seal
Independent air and contaminant boundary with instrumentation and replacement access.

Every cassette is mounted to a redundant perimeter frame. A punctured fluid compartment is isolated without draining adjacent compartments.
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PURA GRID / INFRASTRUCTURE ENGINEERING CASSETTE MAINTENANCE

03A / SERVICE ISOLATION AND OPTICAL ASSURANCE

A panel can leave; the air stays

The five-layer protective cassette is designed for exchange from protected service corridors. A separate, deployable
maintenance barrier closes the bay before the primary cassette is released from its structural frame.

BAY REPLACEMENT / TWO INDEPENDENT ATMOSPHERIC BOUNDARIES

OUTER OPTICAL / STRIKE LAYERS

REACTIVE CELL ARRAY

TRANSPARENT RETENTION BACKER

MAINTENANCE GAP
N N N \\ DEPLOYABLE INNER ISOLATION SHUTTER N N

PROTECTED SERVICE CORRIDOR

EXCHANGE SEQUENCE / BAY-LOCAL PROCEDURE

SURVEY
01 Optical mapping, seal diagnostics, cell pressure review, and adjacent-bay condition checks.

ISOLATE
Close and verify the inner shutter; place the cassette and its connections in a safe service state.

RELEASE
Depressurize the maintenance cavity as required; disengage mechanical restraints and withdraw the cassette.

INSTALL
Seat a qualified replacement; reconnect cell services, environmental gaskets, sensors, and restraints.

CERTIFY
Verify pressure retention, optical conformity, fluid integrity, and transferred structural load before reopening.

OPTICAL CONTROL / LONG-TERM CLARITY

Reactive-fluid cells use an optically stabilized suspension formulated to limit scattering at the operating viewing angles. Routine
checks record haze, color shift, transmission, settling, and delamination. An acceptable mechanical response does not excuse a
panel that fails the citywide optical profile.
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PURA GRID / INFRASTRUCTURE ENGINEERING IMPACT RESPONSE

04 / IMPACT RESPONSE

Passive stiffening, powered coordination

An incoming load activates the fluid mechanically. Electrical control does not create the impact response; it improves how
a whole bay absorbs, routes, and recovers from it.

NORMAL LOAD LOADING
01 The suspension remains mobile inside its sealed cell. Structural panels carry wind, gravity, and routine

pressure.

SUDDEN IMPULSE REACTION

High local strain rate causes shear thickening or partial particle jamming, sharply resisting flow through the
impacted region.

ACTIVE DISTRIBUTION CONTROL
Strain sensors command adjoining clamps, tension members, and cell regulators to share stress across the

bay.

ENERGY DISSIPATION TRANSFER

Fluid friction, controlled deformation, sacrificial layers, and structural vibration convert incident energy into
heat and material work.

RECOVERY / ISOLATION RESTORE

Intact compartments relax. Damaged cells close and report location and condition to the maintenance

system.

ENERGY ACCOUNTING

The enclosure does not eliminate kinetic energy. An impact is survived only when the assembly provides enough
deformation capacity, attachment strength, and dissipation volume to keep local and global stresses within their
permissible limits. The reactive fluid is a damage-management medium, not an indestructible solid.
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PURA GRID / INFRASTRUCTURE ENGINEERING OPTICAL & ENVIRONMENTAL

05 / OPTICAL ENVIRONMENT
The iridescent sky

Pura Grid’s distinctive underwater appearance is produced by the enclosure’s optical stack rather than by a free body of
liquid overhead.

THIN-FILM INTERFERENCE / VIEWING-ANGLE COLOR SHIFT

ILLUSTRATIVE OPTICAL PROFILE

OPTICAL MECHANISM

Interference: Multiple thin, transparent layers selectively reinforce different wavelengths as viewing angle and
illumination change. Refraction: Curved, laminated surfaces and controlled index gradients slightly displace the apparent
position of clouds and distant lights. The combination produces the slow, oil-on-water iridescence associated with the city
skyline.

ENVIRONMENTAL SERVICE

The envelope also defines a managed air boundary. Filtered intakes, humidity handling, thermal circulation, drainage,
smoke isolation, and pollution-control systems operate separately from the optical layer. The enclosure does not itself
generate breathable air, eliminate contaminants, or shield residents from all ionizing radiation.

Normal appearance is not an alarm state

The shimmering coloration is an intended architectural property. Impact warnings are carried by instrumentation and local
status lights, not by the ordinary color shifts of the sky.
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PURA GRID / INFRASTRUCTURE ENGINEERING ENVIRONMENTAL SYSTEMS

05A / INTERNAL MICROCLIMATE MANAGEMENT

A sealed city still makes weather

The TRE excludes uncontrolled outside air but does not remove heat, moisture, or pollutants generated within the city.
Atmospheric circulation and district-scale climate controls determine where condensation, runoff, fog, and contaminated
precipitation occur.

INTERIOR WATER AND POLLUTANT CYCLE / SCHEMATIC

CONDENSATE
AND LOCAL RAIN

/

CANOPY
DRAINAGE

/ /
/

—
i Iliilillﬂ

LOWER WARD INDUSTRIAL ZONES / MANAGED AIR DISTRICTS

WHERE INTERNAL PRECIPITATION COMES FROM

Moisture generation. Cooling systems, surface waters, industry, and ordinary occupancy add water vapor to the enclosed air.
Air circulation transports it through temperature gradients in the vast canopy volume. Cold surfaces and local convection
create condensation; collected water is returned through gutters, tanks, and treatment works.

WHY LOWER DISTRICTS ARE NOT ALWAYS CLEAN

Filtration is district-dependent. Where industrial exhaust and residual nitrogen- or sulfur-bearing pollutants persist,
condensed moisture and local precipitation can become chemically aggressive. The Lower Wards consequently experience
acidic runoff, fog, and contaminated street pools even while the TRE boundary remains physically intact.

UPPER-TIER AIR TREATMENT LOWER-WARD WATER HANDLING
Priority filtration, controlled humidity, and isolated Drainage capture, spill diversion, condensate treatment,
return-air circuits maintain regulated air quality. and street-level collection limit recirculation.

OPERATING DISTINCTION

Enclosure integrity and atmospheric quality are measured separately. A sealed bay can remain structurally sound while the
air and water beneath it require remediation.
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PURA GRID / INFRASTRUCTURE ENGINEERING POWER SYSTEM

06 / ENERGY ARCHITECTURE

A dual-source solar network

Terrestrial solar fields and an orbital collection constellation feed a shared, fault-tolerant distribution system. The
protective enclosure is a managed load within that larger infrastructure.

TERRESTRIAL COLLECTION ORBITAL COLLECTION
Ground photovoltaic fields, local converters, Solar-power satellites with controlled
and maintained feeder routes. microwave transmission to rectenna sites.

POWER CONDITIONING + RESERVES

DC bus management, distributed storage, islanding, load
shedding, and protection switching.

. I .

Structural controls Environmental plant Civic distribution

sensors / joints / valves air / cooling / filtration city services / refuges

ORBITAL TRANSMISSION

The constellation uses distributed collectors and controlled beam handoffs. Ground rectenna arrays convert received
microwave energy into grid electricity; interlocks terminate transmission when alignment, receiving-zone integrity, or load
stability fall outside permitted limits. The orbital system supplies power; it does not hold the canopy in place.

CONTINUITY UNDER DISRUPTION

Loss of a satellite link places the network into terrestrial-and-reserve service. Nonessential loads are shed before enclosure
integrity systems, refuge ventilation, communications, and repairs. The passive shear response remains available even
during electrical degradation.
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PURA GRID / INFRASTRUCTURE ENGINEERING POWER DISTRIBUTION

06A / SOLAR COLLECTION AND PROTECTED INGRESS

Power gathered beyond the canopy

Photovoltaic farms and microwave receiving stations operate outside the transparent enclosure footprint. Protected
feeder corridors bring both sources into the foundation ring, where energy is conditioned, stored, and allocated across
structural, environmental, and civic systems.

COLLECTION TO ENVELOPE / UTILITY SECTION

TERRESTRIAL PHOTOVOLTAICS ORBITAL POWER RECEIVERS
Fixed and distributed exterior solar farms, Microwave rectenna stations, beam interlocks, and
conversion, and service corridors switching controls

| |

UNDERGROUND FEEDER LOOP / FAULT-ISOLATED TRUNKS

POWER CONDITIONING / RESERVES / PRIORITY LOADS |

COLLECTION SITING

Exterior buffer zones keep large photovoltaic fields clear of the enclosure's angle-dependent optical stack, provide direct
service access, and separate beam-receiving areas from inhabited districts. Rectenna stations maintain their own
beam-exclusion and automatic termination perimeters. Both sources feed the same protected municipal distribution
backbone.

UTILITY ENTRY AND STORED RESERVE

Armored subterranean feeders cross the articulated foundation through flexible utility interfaces. Storage is distributed among
district substations, reserve galleries, and refuge service nodes. Original-generation banks and later replacement units coexist
under common isolation and inspection standards; equipment lineage is recorded by installation revision.

POWER CONSTELLATION COMMUNICATIONS CONSTELLATION
Harvesting, microwave links, receiver targeting, and power Messaging and data relay remain separate services, even
handoff belong to the energy service. when infrastructure or orbital locations are shared.

FAIL-SAFE PRINCIPLE: Loss of orbital supply does not disable the passive panel response. Reserves continue priority enclosure and
refuge services.
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PURA GRID / INFRASTRUCTURE ENGINEERING SURVIVAL RECORD

07 / SURVIVAL RECORD

Why Pura Grid remained standing

The enclosure’s recorded survival is the result of exposure, engineered redundancy, emergency operations, and long-term
restoration—not immunity to a direct nuclear detonation.

DIRECT-HIT SISTER CITIES PURA GRID

Pura Prime, Pura Vertex, and Pura Nexus sustained Pura Grid received no direct ground-zero strike. The
ground-zero strikes. Their protective structures were external load envelope was therefore different:
overwhelmed by blast, thermal loading, and local portions of the enclosure and supporting systems
infrastructure destruction. could remain serviceable and be restored.

THE SURVIVAL CHAIN

GEOGRAPHIC EXPOSURE

Separation from the detonation centers limited the direct effects at Pura Grid; precise blast conditions depend on strike
geometry and local terrain.

STRUCTURAL CONTAINMENT

The laminate, isolation cells, ribs, and redundant seals localized fractures and limited the propagation of secondary damage.

THERMAL AND AIR CONTROL

[ ]

Protective shutters, fire separation, intake isolation, filtration, and stored consumables reduced cascading failures.
® CIVIL REFUGES

Protected interior shelters and dense shielding supplied protection from penetrating radiation beyond the canopy’s capability.
® ENERGY AND REPAIR

Terrestrial power, storage, available orbital links, spares, fabrication, and maintenance staff sustained recovery.

Recorded limitation

A direct ground-zero strike is outside the TRE protection class. Pura Grid survived because it did not receive the same
exposure as the sister cities.
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PURA GRID / INFRASTRUCTURE ENGINEERING CONTINUITY ENGINEERING

08 / CONTINUITY ENGINEERING

A century of service

The operating envelope is a maintained infrastructure system. The continued presence of the original city shell does not
imply that every installed panel, seal, control board, or fluid charge has survived unchanged.

ASSET MANAGEMENT MODEL

Each bay has an independent condition record covering fabrication revision, installation history, fluid chemistry, optical
clarity, impact exposure, seal integrity, mechanical strain, and electrical behavior. Condition-based replacement permits
mixed generations of compatible components to operate on one canopy.

SUBSYSTEM DEGRADATION CONTROL / SERVICE

Transparent ceramic Cracking, abrasion, delamination Optical inspection, acoustic mapping, scheduled
cassette exchange

Reactive liquid Settling, chemical drift, seal loss Fluid sampling, recirculation, refill, cell isolation

Joint and rib nodes Thermal fatigue, loosened interfaces Strain monitoring, torque checks, member
exchange

Outer optical film Clouding, erosion, color shift Cleaning, recoat, spectral calibration

Electrical controls Sensor drift, actuation faults Redundant controls, diagnostic checks, manual
override

Solar supply Weathering, orbit loss, receiver Collector replacement, satellite handoff, reserve

faults islanding

Continuity is designed, not inherited

Survival across generations depends on replacement compatibility, trained crews, spare capacity, local fabrication, and
preserved engineering records.
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PURA GRID / INFRASTRUCTURE ENGINEERING OPERATING DOCTRINE

09 / OPERATING DOCTRINE

Automatic response and safe failure

The TRE remains useful as a passive structure when electrical support is impaired. Active services improve margin, isolate
faults, and protect the environmental boundary during repair.

Routine solar-backed operation; baseline sensing, climate stability, fluid conditioning, and
SERVICE scheduled inspection.

A verified threat directs local clamps, joint preload, and reservoir control to the affected
REINFORCEMENT district.

Damaged compartments close; adjacent bays assume redistributed load; inner seals
ISOLATION preserve habitability.

Lost power or controls trigger reserve operation, reduced loads, controlled air intakes, and
DEGRADED manual service access.

ACCEPTANCE AND INSPECTION GATES

Material and operating records are kept for transparent-ceramic laminates, fluid behavior across temperature and
strain-rate ranges, leakage containment, optical clarity, joint transfer, pressure reversal, sensor and actuator faults, and
power-distribution failure. Every certified bay carries its own load schedule and inspection history.

EVENT CLASSIFICATION

Routine weather and debris Managed by structural capacity and local shear response.

Localized fragment or impact Compartment response; possible repair and local closure.

Regional nuclear effects Survival depends on range, exposure, refuge systems, and continuity of
services.

Direct ground-zero detonation Outside the enclosure design class.
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PURA GRID / INFRASTRUCTURE ENGINEERING TECHNICAL SUMMARY

10 / TECHNICAL SUMMARY

A structure that can be repaired

The defining property of the Transparent Reactive Envelope is not absolute resistance. It is the ability to contain damage,
protect the inhabited environment, and return individual parts of the city shell to service.

OPERATING ARCHITECTURE / SIGNAL FLOW

SOLAR STORAGE CONTROL CANOPY
ground + orbit -> reserve + bus -> sensing + action -> panels + fluid

SENSOR FEEDBACK + DAMAGE STATUS

Primary system responsibility

Loads are carried by the aluminum-class structural laminate and supporting lattice. The confined liquid modifies the
response to sudden deformation. Active controls maintain and restore local capability.

THREE REASONS THE CITY ENDURED

01 02 03

EXPOSURE CONTAINMENT CONTINUITY

Pura Grid was not struck directly. Damage isolation, environmental Solar supply, reserves,

Its encounter with the catastrophe sealing, protected refuges, and replacement modules, and

was materially different from redundant service routes permanent maintenance capacity

those of the sister cities. prevented localized failures from kept the surviving system
becoming total loss. functional across generations.

System conclusion

The iridescent enclosure is both a defining feature of Pura Grid’s skyline and a functioning civil-engineering asset. Its
resilience is finite, measurable, and maintained.
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PURA GRID  / INFRASTRUCTURE ENGINEERING ARCHIVE INDEX

SUPPLEMENT / ISSUE 1.1A
Recovered Design Record

Foundation-isolation development notes, structural coordination correspondence, and annotated working sheets retained with
the operating engineering primer.

RECORD STATUS

The following documents preserve pre-commissioning review material. Where early design examples differ from the
installed system, the certified operating sections of Issue 1.1 remain authoritative. This supplement provides decision
history, not a replacement component schedule.

ARCHIVE CONTENTS

A / Structural Design Notes 18-20

Overpressure mitigation; differential-sector movement; rebound arrest; environmental and utility interfaces; draft
technical language.

B / Internal Correspondence Extract 21-22

A selected structural / environmental engineering exchange showing objections, proposed remedies, and disposition.

C / Annotated Working Sketches 23-26

Graphite studies of caisson support, moving perimeter seal, pressure plenum, and flexible utility crossings.
ARCHIVE READING RULE
Engineering statements are preserved in their contemporary working language. Preliminary dimensions, illustrative sector
numbers, and unratified calculations must not be read as fixed installed specifications. Blank commissioning fields remain blank

by design.

MAIN PRIMER: UNCHANGED INSERT: 10 PAGES CLASS: TECHNICAL HISTORY
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PURA GRID  / INFRASTRUCTURE ENGINEERING APPENDIX A/ STUDY 1

A.1/ PRELIMINARY STRUCTURAL DESIGN NOTES
Overpressure Load Mitigation

Study subject: replacing rigid perimeter terminations with independently articulated, captive hydropneumatic foundation
caissons.

1. How the foundation moderates regional overpressure

® Extending impulse duration. A rigid support transfers much of a short-duration disturbance directly into rib nodes and
cassette restraints. A controlled displacement path can increase the time over which comparable momentum is arrested,
reducing the average reaction force under otherwise comparable loading.

WORKING RELATION / IMPULSE

)] = [ F(t) dt Favg =] /At
Peak response still depends on the force history, stiffness, damping, and available travel. The relation is a sizing
intuition, not a guarantee that any increase in stroke reduces every peak.

® Sectional articulation: the wave response. The arriving pressure front is not simultaneous across a city-sized enclosure.
Windward caissons can enter compression while more remote sectors remain near their neutral position. Rib
articulation transfers the resulting geometry change without demanding identical movement from every support.

® Positive-pressure and reversal phases. Gas volumes provide recoverable compliance; hydraulic circuits dissipate energy
and regulate the return. Hold-down restraints resist uplift after the main positive phase. The caissons are not free
springs and are not permitted to rebound beyond the certified travel envelope.

2. Delineation of duties

The passive laminate and its edge restraints accept the first local shock. The hydropneumatic ring manages larger subsequent
lattice movement. Sensor-directed valves may adjust the operating state, but the initial protective action is mechanical and
does not wait for computation.

LOAD CLASS: REGIONAL DIRECT GROUND ZERO: EXCLUDED
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PURA GRID  / INFRASTRUCTURE ENGINEERING APPENDIX A / STUDY 2

A.2 / BOUNDARY CONSEQUENCE REVIEW
Three Secondary Interfaces

The isolation stroke is useful only if containment, internal air service, and utility continuity remain intact during unequal sector
movement.

A / Perimeter "skirt" seal - preserving the air boundary

®  Failure mechanism. An uncompensated difference in neighboring foundation elevations would shear rigid perimeter
glazing, gaskets, and ground-level closure elements. A sector-number comparison is a design illustration, not a
prescribed displacement magnitude.

® Adopted provision. A telescoping, multi-ply bellows skirt and redundant labyrinth seal cross the moving foundation
boundary. The sealing path follows the allowable joint articulation without relying on one continuous rigid ground wall.

B / Internal volume compression - the piston effect

®  Failure mechanism. Moving enclosure sections change available free-air volume. Without an alternate
pressure-management path, interior pressure can rise or oscillate as the support ring displaces and settles.

® Adopted provision. Controlled air exchange into isolated subterranean pressure-balancing plenums accommodates a
bounded volume change. The system does not dump occupied-air reserves to the contaminated exterior as its normal
protective response.

C / Utility trunk severance - services must move too

®  Failure mechanism. Rigid power, cooling, communications, or environmental trunks spanning the fixed-to-moving
boundary would experience concentrated bending and connection stress during caisson travel.

® Adopted provision. Flexible umbilical loops, articulated service joints, and restrained anchor points bridge the full
qualified stroke and anticipated maintenance movement. Their inspection schedules are independent of the canopy
cassette schedule.

COMMON ACCEPTANCE CONDITION

Each interface is certified for differential travel, not just a nominal vertical stroke. A moving sector remains
mechanically and environmentally coupled to adjacent supports.
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PURA GRID  / INFRASTRUCTURE ENGINEERING APPENDIX A / STUDY 3

A.3 / DRAFT INSERTION AND DISPOSITION
From Review Note to Operating Rule

The following draft language was circulated during systems integration. It is retained to show the intent behind Sections 02,
02A, 02B, and 09 of the operating primer.

PROPOSED / STRUCTURAL LOAD PATH

Panel face -> edge restraint -> rib node -> main lattice
-> segmented hydropneumatic foundation caissons.

Under exceptional regional loading, captive perimeter
supports compress into recessed foundation cylinders.
Gas chambers provide recoverable compliance; hydraulic
orifices dissipate movement and meter return.
Telescoping seals and articulated service loops preserve
environmental and utility continuity through the stroke.

PROPOSED / REINFORCEMENT STATE

Verified threat: assign local clamps and joint preload;
confirm damper valving, accumulator condition, and
reservoir availability across affected sectors.
Mechanical first response remains independent of the
threat-detection and command network.

Review disposition

® Accepted. Distributed hydropneumatic support, sector articulation, bidirectional restraint, and controlled return were
carried into the structural system.

® Accepted with qualification. Perimeter bellows, pressure plenums, and flexible feeder crossings were assigned
independent service and inspection requirements. No universal displacement dimension is claimed.

® Excluded. Neither the early study nor the operating TRE confers survivability under a direct ground-zero nuclear strike.
Protection is bounded by exposure and continued service integrity.

REVIEW STATUS: CLOSED DRAWING LINKS: C-1 TO C-4
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PURA GRID  / INFRASTRUCTURE ENGINEERING APPENDIX B / THREAD 1

B.1 / INTERNAL DESIGN EXCHANGE
Foundation Ring / Initial Objection

Export from the pre-commissioning structural-coordination channel. Message sequence preserved; calendar metadata not
retained in the recovered copy.

S. Ibarra 08:42

Structural Systems

The perimeter model is still terminating the primary ribs against fixed footings. We have compliant panel joints, but
nowhere for the larger displacement to go.

M. Velasco 08:47

Environmental Containment

You want the shell to move? Please tell me you mean controlled movement.

S. Ibarra 08:49

Structural Systems

Segmented hydropneumatic caissons below the ring. Gas spring for the incoming load. Hydraulic damping on return.
Adjacent sectors move only within an articulated-joint envelope.

M. Velasco 08:55

Environmental Containment

Then the environmental boundary is the problem. Sector 04 drops; Sector 05 does not. The fixed skirt tears open
before anyone cares how good the dampers are.

S. Ibarra 09:02

Structural Systems

Agreed. We need a second interface design. Multilayer bellows within a labyrinth perimeter trench. The isolation is not
acceptable without it.

M. Velasco 09:10

Environmental Containment

That takes care of the wall. Now tell me where the interior air goes when you lower part of the roof.
ARCHIVE MARGIN NOTE

At this stage the structural proposal was conditionally accepted for study, with environmental interfaces designated as
blocking items rather than later operational enhancements.
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PURA GRID  / INFRASTRUCTURE ENGINEERING APPENDIX B / THREAD 2

B.2 / INTERNAL DESIGN EXCHANGE
Interfaces / Review Closure

Continuation of the same coordination exchange. Draft names identify engineering responsibilities, not personnel assigned to
later operations.

S. Ibarra 09:14

Structural Systems

Subterranean pressure-balancing galleries. Metered transfer from the enclosed district volume. We keep the air on our
side of the isolation boundary.

M. Velasco 09:16

Environmental Containment

Fine. Put the valves on their own control path. | do not want a foundation transient to become an air-treatment
failure.

M. Velasco 09:24

Environmental Containment

One more issue. Your caisson passes directly through our power and chilled-water routes. A moving support
attached to a fixed pipe is a pipe failure.

S. Ibarra 09:28

Structural Systems

Looped feeders and articulated service joints on both sides of the ring. Rated for full permitted travel, including uneven
neighboring sectors.

M. Velasco 09:31

Environmental Containment

| will sign off when seal, plenum, and utility tests appear in the same acceptance package.

S. Ibarra 09:34

Structural Systems

Done. And for the record, | preferred the version where the foundation stayed put.

M. Velasco 09:35

Environmental Containment

So did the pipes.
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PURA GRID / INFRASTRUCTURE ENGINEERING

STRUCTURAL DESIGN ARCHIVE / WORKING SHEET PLATE C-1

Caisson assembly / rib-to-foundation interface
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STRUCTURAL INTENT

Compression: pressurized gas receives transient travel
Damping: hydraulic orifice dissipates movement energy
Return: metered valve prevents uncontrolled rebound

Deep foundation remains anchored / moving support is captive

= integral of F(t) dt |  F(avg) = J / delta t

x(max): rated support travel, not a universal fixed distance
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PURA GRID / INFRASTRUCTURE ENGINEERING

STRUCTURAL DESIGN ARCHIVE / WORKING SHEET PLATE C-2

Articulated perimeter skirt / differential travel

CITY INTERIOR / SEALED EXTERIOR BUFFER

Sector 04 tral
ector 04 / neutra Sector 05 / displaced

delta z

seal takes shear
—

WIS Wi s

INTERFACE REQUIREMENTS
Multi-ply bellows + redundant labyrinth barrier
Sealing confinuity is independent of foundation stroke

Relative movement constrained by articulated lattice joints

| z04 - 205 | <= rated joint travel
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PURA GRID / INFRASTRUCTURE ENGINEERING

STRUCTURAL DESIGN ARCHIVE / WORKING SHEET PLATE C-3

Pressure balancing / enclosed-volume response

moving enclosure -> delta V
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ISOLATED PRESSURE PLENUM

air exchange / regulated surge volume

PRELIMINARY BAROMETRIC NOTE

Enclosure motion changes free-air volume; plenum exchanges remain internal

Valves meter the pressure fransient. No atmospheric dump outdoors.
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PURA GRID / INFRASTRUCTURE ENGINEERING

STRUCTURAL DESIGN ARCHIVE / WORKING SHEET

PLATE C-4

Utility crossings / isolation-boundary service loops

FIXED FEEDER

fixed manifold

data loop

MOVING STRUCTURE

sector stroke

rib base

CONNECTION DESIGN NOTES

Feeder, chilled-fluid and data routes cross via compliant assemblies
Loops sized for full certified sector tfravel + maintenance clearance
Anchors restrained on both sides of the moving interface

Flexible routing does not substitute for cable and pipe inspection

L(Ioop) >= rated stroke allowance + service slack
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