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2 Maryland

3 Central Intelligence Agency
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restart;
with(plots):

). g ol ol iy
Effectivelntensity := proc(Depth, Initiallntensity)
local DecayRate;
DecayRate := 0.05;
return Initiallntensity * exp(-DecayRate * Depth);
end proc:

H Y. Gt 0990) Silomlone ol @l iy s
SafetyLevelComplex := proc(D, Initiall, R, C)
local Effectivel, SafetyScore, NormalizedSafety, MaxR,
MaxC, MaxD, MaxPossibleSafetyScore;
Effectivel := Effectivelntensity(D, Initiall);
SafetyScore := (R*C + 0.5*D)/(Effectivel + 1);
MaxR := 10; MaxC := 1; MaxD := 100;
MaxPossibleSafetyScore := MaxR*MaxC + 0.5*MaxD;
NormalizedSafety :=
100*SafetyScore/MaxPossibleSafetyScore;
return max(0, min(NormalizedSafety, 100));
end proc:
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2. Effect of Depth (Intensity=55)
601
501
401

Safety (%)
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3. Effect of Intensity (Depth=50)

Safety (%)

104

20 30 40 50 60 70 g0 90
Inifial Intensity

# coman Hloges
Plot3D := plot3d(proc(x, y) SafetyLevelComplex(x, y, 6, 0.9)
end proc, 10..100, 20..90,

axes = boxed, labels = ["Depth", "Initial Intensity", "Safety
(%)"],

title = "1. 3D Safety Surface", style = surface, grid = [25,
25], color = blue):

# e amgd loges
PlotDepth := plot(proc(x) SafetyLevelComplex(x, 55, 6, 0.9)
end proc, 10..100,

labels = ["Depth", "Safety (%)"],

title = "2. Effect of Depth (Intensity=55)", color = red,
thickness = 3):

# ool gomgs loges
PlotIntensity := plot(proc(y) SafetyLevelComplex(50, y, 6,
0.9) end proc, 20..90,

labels = ["Initial Intensity", "Safety (%)"],

title = "3. Effect of Intensity (Depth=50)", color = green,
thickness = 3):

# oz > (alod
print(Plot3D);
print(PlotDepth);
print(PlotIntensity);;
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Given the escalating advancements in technologies and the increased
destructive power of modern weaponry, safeguarding strategic facilities
and military research centers has become a critical challenge for national
security. These centers, due to their pivotal role in developing cutting-
edge technologies, are considered priority targets in military conflicts and
thus necessitate novel defense solutions. This paper, adopting an
analytical-simulation approach, investigates the necessity and advantages
of establishing these facilities deep underground. The simulation results
indicate that utilizing the Earth’s natural geological layers as a defensive
shield can significantly enhance facility safety against a broad spectrum of
threats, including nuclear explosions, advanced penetration bombs, and
cyber-electronic attacks. Although technical challenges associated with
deep excavation, managing structures at great depths, and considerable
initial costs pose obstacles to this approach, life cycle analysis reveals that
the long-term benefits, such as risk reduction, ensuring the survival of
research and operational capabilities, and enhanced deterrence, justify
this investment in the long run. Therefore, the deployment of military
research centers deep underground is not merely an option, but a
strategic imperative for ensuring security and sovereignty in the present
era.







