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Abstract

The main purpose of protective facility for small military unit is to provide the protection of not all the weapons
system but the near-miss bullet in Korean army. In particular about the small caliber bullets, especially KIVIE0 in
Korea, there were many studies that both of the experiential and structural design methods dose not reflect enough the
military threat. For that reason, a new equation to calculate effective anti—piercing depths for RC slabs against small
caliber bullets is proposed in earlier research with actual shooting test. But, the test only considers the strength of
concrete without the thickness of concrete, types of aggregate, the angle of yaw of bullet, high—strength concrete, etc.
Therefore, this study evaluated the ballistic resistance performance by thickness and proportion of magnetic aggregate
of concrete. As a result, we identified two major statistical estimations that the error of piercing depth by the angle of
yvaw of bullet could be cancelled by barrage and the thickness and proportion of magnetic aggregate of concrete dose
not effect on the protection ability of concrete structure.
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Evaluation of Ballistic Resistance Performance by Thickness and Proportion of Magnetic Aggregate of Concrete

Table 2. Mix proportion

No Fo G Slump Air W/C Sla M/A Unit amount (kg/m’) Fas
: (MPa) mex (mm) (%) (%) (%) (%) W OPC C F Cm Fm (MPa)
1 50 25 230 36 31 46 0% 167.0 539 897 750 0 0 56.4
2 50 25 230 34 31 46 25% 167.0 539 673 562 231 194 59.2
3 50 25 235 39 31 46 50% 167.0 539 449 374 445 372 58.4
4 50 25 230 39 31 46 75% 167.0 539 224 191 669 562 575
5 50 25 230 38 31 46 100% 167.0 539 0 0 895 751 58.3
Fer : required average compressive strength of concrete used as the . "
’ basis for selection of concrete proportion EPC . 82%'?53;%32% Cement
Gmax * Maximum size of coarse aggregate Cm . Fine a rgeg at%
WIC: Water-cement ratio Fm  : Ma neﬁ?e c?oarse aggregate
S/a : Sand 1o aggregate ratio - Fos : I\/Iagnetile fine aggrggatg
l\\//lv/a : '\\//'vi?enreme to coarse aggregate ratio : Compressive strength of concrete on 28th day from casting
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Figure 3. 3D scanning data

Table 3. Box-plot (low data)
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Table 5. Q-Q plot (log-transformation)
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Table 8. Analysis result of covariance

cov log_depth cont magn
log_depth 0.005 -1.016 0.314
cont -1.01594 3108.974 -873.397
magn 0.314 -873.397 1097.756
cov  : covariance

Table 9. Analysis result of coefficient of correlation

cor log_depth cont magn
log_depth 1.000 -0.252 0.131

cont -0.252 1.000 -0.473
magn 0.131 -0.473 1.000

cor . coefficient of correlation

Table 10. Regression analysis result of variance

mean

Dy sum sq sq F value Pr(>F)

cont 1 0.003984 0.003984  0.6769 0.4298

magn 1 0.000012  0.000012  0.0020 0.9655
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