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Suggestion on the Prototype of the Korean Barriers through the Investigation
and Modeling of RC Protective Installments in Contact Areas
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Abstract

The aim of this study is to suggest design requirements on the military barriers which are installed to reduce
critical damage on protective facilities against sudden pin—point attacks caused by North Korean artilleries. For
this purpose, site investigation and review of design drawings associated with barriers built in the contact areas
are conducted. With identified data concerning barriers, the geometric modeling, which is used in the structural
analysis, is performed. And then, the possible threat of North Korea is determined based on intelligence preparation
of battlefields. Once the structural modeling and threat analysis are completed, structural damage on barriers and
protective facilities are assessed in terms of impact, penetration, scabbing, and blast pressure effects. According
to the analysis results, the thickness of barriers should be 450mm at least and current established barriers need
to be structurally reinforced via sectional enlargement.
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Figure 1. Research procedure
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Figure 2. The Profile of reinforced concrete barriers
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() Damage caused by air-bombs’ close explosion

&

(b) Damage caused by projeotilés’ contact explosion

Figure 3. Results of the field explosion verification tests
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Figure 4. The barrier and protective installment

Table 1. Body reactions against magnitude of blast pressure

Max pressure (MPa)

Bodies
Critical 50% 100%
Eardrums 0.034 0.103
Lungs 0.207 ~ 0.28 055 ~
Death 0.7 ~ 083 09 ~ 124 1.72
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Table 2. Allowable acceleration for the military equipments

Equipments PGA (9)

Fluorescent light, lighting fixture (including lamps) 20~30
Heavy equipments ( >1,814 kg) 10~30
Heavy machines (453 ~1,814 kg) 15~45

Light machines ( <453 kg) 30~70




Table 3. Deformation limits of the structural walls

Class Design Damage Rotation angle
A Elastic Microcracks 0~2°
B Elastic-plastic ~ Crack, crush or scabbing 2~5°
C Plastic Severe collapse 5~12°
opgolxe] e B WEH o] HAleT e

w2 o QIBESS fiste] Kol WiiolA st
L zolo] x| 0.207 MPao|slo]n d2zZge|E 1}

s HAslzke 127 o|jololof Fck. w, ¥E 9
T} FORHE ) HIAHO| Qb sl o
< B2 wuii,
3.2 s M5 HI}

3.2.1 s == AA

TS W E0) SRl e A o)
5% Aoz P, AEES 2EA B
OJ3t A Follw p40] FEIE of= A FAFRE

A= 71 ool AsE APgshe dae] efeA|er
ot WA X Zte] ofsf 249 7t 4lsHA
A1 A= A BHgsk] 218l A sifiell = 2EE]
£ e allA7o] 5 Wk gl o] F 7S
Ao AMgSkE -5 Ajtelldoletar shaL, 7} sl
o] 7IHukeE e sk A9 BlAT A olekaL gH9).

duby o 2 T s Ao] AUTODYNZF LS-DYNA
7b = SgE ANSYSAMW A2kt LS-DYNA= 7
AshA] sfdol 719 FiL A - FEE S, tHE - 4|
Ay - GotAd A Foll =2 %EIE} AUTODYN%=
s - S - v S ol 7hsdkH, B3] A
g Aol Ageiy Z2agoR - 1&e FE 59
3&doll Ao] eH11], a2, LS-DYNAS] 23t 24t
As S DS 2] s ANSYSARIA
AUTODYNZ Al&ksgiet, ofefl & dtollxf= oo

ZaA 58 AXtslr] $18lo] AUTODYN Z2 1388 28
3hSlet.

3.2.2 72A 247

AUTODYN®] 7}2l= 7]ote Ml o] v Hekst
7] $13to] SPACECLAIM= EH8510] ods M=o}

345

gy W ee WORKBENCH| £
R RS E RS B

JiA} HEH 0] SPACECLAIMOYA €]
=2 ()7} WORKBENCH
FR2te] 9 AGARIHA ] AJH

k. 71stg ol
5o =4 Ht

Figure 5+ a4
i:_——LE]E Etﬂa}(a)
N Ae] wiAA 2 (c),
(d)E HojF=ar Qi

W o] FALE AR 4574 s DMFCo|A 9|
FIE AA7|E Y= ES] 21 MPas A-8s13al, &
2 KBC20099] 0506.3.2. A9 414 1d
Relelet, AREAS BT AT geradol & v
%= Bibiana M. Luccioni®] A4t 8425 & s3ich
12, B S0} %, 22 5 82} R 2
A(F A H)oll A=) glo]g] ¥ DMFC

s 4%
Ape) ] 7)%2 m—s}w.

T= 10

(a) Modeling concrete (b) Modeling rebar

(d) Meshing and boundary condition

(c) Mass

Figure 5. Structural modeling
3.2.3 A% AEH A

YA diet HE532
kge WoHORNE X

S HARSE] $15te TNT 6.3
e RPY 61mE o]Asto] FHsh
] Hogtﬂ AE jui] E_E/\]HO]]

U2 FEE A ES) %%*4 FEFS AR st
o] TN WoH et FAIN, Fohte] 33| A
Astom, EF 4L At A= AR = A
5,400mm, 6,100mm, 7,600mme] A x|5}o] W H FHE A]
0] Eto| oigt 3RS BTt BiA| %7/11011 LIRS
TR o RS ERIsty] flste] HAduky] A5 SPH



Suggestion on the Prototype of the Korean Barriers through the Investigation and Modeling of RC Protective Installments in Contact Areas

Thickness
300mm
View

450mm 600mm

Flank

Front

Rear

Figure 6. The visual results associated with penetration and scabbing
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Table 4. The blast pressure along with the isolation distance
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