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1- Hard and Deeply Buried Targets (HDBT)
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2- Hard and Deeply Buried Targets
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4- Underground Facility
5- Deep Underground Hardened Structure
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1- Situation Awareness
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3- Passive Acoustic, Seismic and Electromagnetic Monitoring
(PASEM)
4- Unattended Ground Sensor System
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1- Strategic Hard and Deeply Buried Targets
o5l B 59, SIS Cwls Overburden -2
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6- Gravity Anomaly for Tunnel Exposure(GATE)
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1- Geophone

2- Seismic and Acoustic Vibration Imaging
3- Laser Vibrometer

4- Focal Plane Arrays

5- Low-Altitude Airborne Sensor System
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1- Gravimeter

2- Gravity Gradient

3- Gravity Gradiometer

4- Void

5- Anomalous Gravity Signatures

6- Airborne Tomography Using Active Electromagnetics
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5- Blast
6- Fallout
7- Thermal Radiation
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1- DOB: Depth OF Burst

2- Inelastic Effects

3- Surface- burst

4- CEP: Circular Error Probable



AR limo o) 0 lods o9 Sl o Jole yué il dolibiad

¥

ookl 3255 Calin o gz ol abge ailol s
5ol Lyl U slada o 4o o by Ul coiS e
2l Sz 3 ales gl el 2 1) VL Cds b g 5L (2lea
il g Sl Sl (g5l e
sl Gl cliiasbye aleba 5 i 50 W slagm e
L sl Bl s in b lkes plonil (Sl 21650l sl s

wsle ool 8

ST (55105 § dlg Slansls 31 (slaigns =¥ JSCb
.(_,T do 53945 = g o Lo

3048 Cowl 03503 (sloy90 o)lg 1, sollas (s, ¢ oUles oyl
sladus aile 1 ozl Slles 9,00 Sadgame ()]
9 7l 39— Bas 3550 53 330 Sledlbl Jold (il 5
3 aged aiz dn Lol 9009, 5 (oo Gee 4, 2l
ale 1 LS el by ST (Byle (o) ;53585 slagdls
(1) gz o aodls 5l 4 2ig) a4 (i) ) Slansls

08 )5 o0 0,La

sty B e sl Gl gl il adyf il
gl Gl Sl b dlie 10 00,5 o LolS ] Lo
— oS s Ly ol s aé - bl olal Lol JJs
FRERR A PESEICS SO

ot il (g o (o035 50 o5 (B sl 5,0
Sl ol (sl5s5 B Slgs L S s 25
3909005 Je> ol Lawgs laojyly 305 (oo oS 5 Dl
Oy Sromw d0)lugs Sl wr by adiBs wy Se
2335 ooy

Slodo | el oo €5 5587 Sl 1y aiS s Jol 5 an
i 50000 5 e sloul Lol 5l ey alolB (Sl
sl ey Jsb 5o cshtmn (3L 5l ol (26 55b e
Olacl s (sl (21 )3 45 1595 Olgo yiien 098 o
OB 2oy plal aST il s (nl 4 098 o0 e
Saz ol e (=l g 9018 513 e (59, 50 el L Lo
[olbeal el slge

15 oleilyg sladias ale  glanes S35k oSl lril
S Sl Sl maz ot bl 3o b Suo3
Sl (ol andl a8 wilay oo H8 gulee Sl i 4 013
sloddans a2l gl o)l sl Gal 4 S Boes
DLl ez 05 b b Sl 90 bl )3 (il 5 o
e i e oo 4 o5 ol Cal b a5 ae wiz )
Gledan gl oy oo ceslial ol Gl sz g ok il o
O il (b el e Slali e ol 5o s
O s 50 45 Qlapdls b dslie )0 (glatun 3585y
BY plp onpd b s S oo pomiie )lndil wad plp YO L
Loleal b oo Lials Y-

SHlao S S 3g45 M Y
S9te sl ool SLa B (S b el Sz oo
5o Slsie Glapdw Ly 5 6 b sleailbols cdo
slalaolsa Gy slaaslels g 59,5 Glaclige .ol 4185
(i Calos asily i)l T s sleailale I aS ab iy

3- Stealth Technology
4- Forward-looking Infrared

1- Initial Radiation
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1- Conventional Air-Launched Cruise Missile Penetrator (CALCM)

2- Shaped Charge
3- Joint Direct Attack; Munitions (JDAM)
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Hiding Deeply Buried Targets Challenges and Vulnerabilities
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Abstract

Many countries worldwide are using underground facilities to conceal and protect leaders, military
and industrial personnel, weapons, equipment, and various other assets and activities. The
identification, attack and destruction of these facilities which are considered as high-value targets is
on the top priority of the intelligence, surveillance and reconnaissance operations of the attacking
country.

The goal of this essay is to introduce the characteristics and structure of deeply buried targets and
review the characteristics of nuclear and conventional earth penetrating weapons and finally the
main and collateral effects of the explosion of such weapons along with challenges and impacts of
attacking deeply buried targets using nuclear and conventional earth penetrating weapons. Many
strategically deeply buried targets are beyond the reach of conventional earth penetrating weapons
and their destruction can be made possible only by taking the risk of using nuclear weapons. The
ability of any country to put at risk these kinds of facilities are challenged not only by depth and
their widespread numbers of their vital systems but also the complex CCD techniques and the
presence of some of them in the vicinity of civilian areas make this challenge worse. Such facilities
hide and protect high value strategic facilities of every nation. This essay shows that knowledge of
characteristics, weak and strong points of these weapons which are used against underground
facilities can contribute effectively to designing, hardening and will finally lead to the reduction of

possible damage and vulnerabilities to these facilities and humans well.

Key Words: Hard and Deeply Buried Targets, Earth Penetrator, Underground Facilities,
Penetration Depth, Shock Wave

1- Academic Member of the Supreme National Defense University (E-mail: i.foroozan@yahoo.com)
2- Passive Sensors Expert (E-mail: esfandiari35@yahoo.com)



	5.2
	2

