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Sandwich blast protective panels with non-uniform middle layers
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Abstract

Nowadays, building of extra susceptible buildings, like nuclear and military establishments and occurring of terroristic
or aerial bombardments have persuaded the engineers to study very sensitively the impact and explosion problems and
to embark them to design different kinds of energy absorbers. In this regard, honeycombs have special situation and
some investigations have taken place about them.

In this paper, the condition of middle layer and Its effect on energy absorption and transmitted forces to the
structures are discussed. In this discussion, a concrete slab is investigated in consequence of TNT explosion loading
under four conditions: Concrete slab without blast protective panel, Concrete slab with blast protective honeycomb
sandwich panel with uniform internal layers, Concrete slab with blast protective honeycomb sandwich panel with non-
uniform internal layers which is connected with the thickest layer to protective case, and Concrete slab with blast
protective honeycomb sandwich panel with non-uniform internal layers which is connected with thinnest layer to
protective case.

The results have been compared together which shows the honeycomb sandwich panel with non-uniform internal
layers has very good efficiency from point of energy absorbing view. The results indicates that in concrete slab with
honeycomb sandwich panel with non-uniform internal layers (connected with the thinnest layer to the protective case),
the deflection of midpoint has been 74 percent reduced and the stress in slab reinforcement 76 percent reduced.

Key Words: Energy absorption; Honeycomb; Protective panel; Explosive loading

FNE ) .1

5 sobhs g sl s ples sle o)le da2g, fse O 0 Py @lise Sol s> peby
podd 9 Leasles o Hlhs ¢ Jues Sl adax j1 Yo Gepw L Ji5 5 Ja> dolwy glanl Guizas
Ol o ol po 1) Gowdlige dang 4 o Ao 4 wlas o el ) ol s Dy Srde @ias
4—’UT L oswlbibie g 40310y Hleadl g 40 dxy ¢ axdlhs 4y ol dowles L LS Swl
slbe 5Ly obae o2 Do )0 ool 4oy sl sle O3l s LS a0 2l b
deb caanl sloly w0 Gualy Qs s Yo Cglie 4o 423 Lo o) Y (rosdile
Yy —bloyoyoy g SwsS o Lealse s 4wy Gl sle Slawd Ho g Laly o ol 0ol
sy S lwe le ddowy sHuo!l sle O3l Lo a8 dojb. a0 S oyl B 00 Ladwl
Y law 2 solad )0 cdUia olgdan o UHS o dounS eSS 1 68 g o 1) e
Ol s 4w 0 g pody S xS oluels Ho Sy sl g olaels Ho SodwY !l syl
St Sle)y s ol S oo Hlo goded Lo dgpw g lS sdalae Jold s odody Gadgl oyl s
SeF Gl 4 S YL Gaeglie sl o) Y posdile sle DLy a0l o .owl
Y sl sl Joly oy Ho ey o LS 03 H oed sHao!l ol @l s F g 0090
Sxduo )Y o) 0w S Oyeway g 040 S plasl Sl 8 oliiixld casl o380 s oyl ey Lo s)yeal)
s oloB oo lddwl oHpe sl g Grdw Gudaes s 2bono ) ¢ S o sole Laayl s
L sy Y 6 oohlw ey s 35S STl Ged oud pladl OlindxS s odea )OS
sle o)lw axrundb o Lol cwl odsy anld JS@ g jolw g o gladyl o anld s ooyl aud awlse
s oeladyl 5o e oylend aulie xS Lo sy 45Y Opean 4SS o0y D2y S 4,0
ol gl e S L Swl ol g g LAS) T Ho se) Y slededw Sl o JSD 50 poa RS
Uy ) g ps S Sl Hy 4SS Wbl 0 S O RSl s Swseeranb bilae sla

2038 o 5 SGw Lwgy Q9o Syb 4o

. . N . . . 1
Ol e wddg o wdyl wlidylS Joaxidl &)\_92
o) Llw Ol yae g0 Ly | u_mL'x_ﬁJ)u Sl

gyl o LSy O yas oﬁ)j)\_xs,\l_"x_ml3


mailto:st_M.Abbasi@urmia.ac.ir

