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Tpuseden memod docmudicenus yCmoudueo2o pazeumus 6 CmpoumeIbCmee nymem UCnoIb3068aHUsi Meopuu ynpy2ocmu
naacmun O pacyema NeHOoOeMOHHbIX NAUM, APMUPOBAHHLIX CMALLHLIMU CEMKAMU C PA3IUYHOU AHKEPOBKOIl,
pabomarowux Ha npooasiusanue. Co21acHO cXxeme UCHbIMAHUsL ObLIO NPUHAMO C80000HOE ORUpPAHUE NAUM C
NpeononodicenuemM Ux pasHou pabomel 6 08YX G3AUMHO NEPHEHOUKYTAPHBIX HANPAGIEHUSAX 6 COOMBEMCmEUl ¢
pazmewenuemM aHKeposKU apMAmypHbiX CMepIiCHell 6 6epXHIOI0 30HY Naum no mopyax. B ceasu ¢ mem, umo
eKCnepUMEHMAbHblEe 3HAYEHUsT COOMHOUEHUL MeNCOY MOMEHMAMU N0 08YM HANPABTICHUSIM NPEBbIUAION NOJYYeHHble
pacuemnum nymem Ha 18,6% (>15%), umo ce13an0 co 3HAUUMENbHOU NIACMUYHOCIbIO NEHODEMOHA, UCNOIb308AHUE
meopuu ynpyeocmu niacmur mpedyem oco0vix 00NOIHUMENbHBIX N0O0X0008. B c6010 ouepeds, 01 mamepuanos boiee
ynpyaux (bemoH u cmekio), Imy meopuro MOICHO NPUMEHAMDb.

Knrwouessle cnosa: ycmotiuusoe pazsumiue, neHOOEMOH, CIMEKI0, NPOOABIUBAHUE, MEOPUs YNPY2OCMi NIACTHUH.

A method for achieving of sustainable development in construction by using of the elasticity theory of plates for
calculation of reinforced by steel nets with different anchoring foam concrete slabs, which working on punching shear,
is proposed. Local crumpling and punching shear of the road base material, foundation slabs and floors in the
Jjunctions with walls, columns or equipment, in case of foam concrete, are insufficiently studied and actual for
researches. According to a test scheme free bearing plates with the assumption of their different work in two mutually
perpendicular directions in accordance with the placement of anchoring reinforcing bars in the upper zone plates on
end faces was made. Due to the fact that relations between the eqsperimental values of moments on the two directions
and obtained by calculation exceed 18.6% (> 15%), which is associated with significant plasticity of foam concrete,
using the elasticity theory of plates requires special additional approaches. In turn, for more resilient materials (such
as concrete and glass), this theory can be applied.

Keywords: sustainable development, foam concrete, glass, punching shear, elasticity theory of plates

Introduction. The current tendency to construction products 1is an important
simplify the manufacturing process, reduction direction of ensuring of sustainable
of material consumption and cost of development, which determine the relevance
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of the use of foam concrete as a modern
building material.

Effectiveness of non-autoclave foam
concrete is associated with the minimum
energy consumption of foaming equipment (5
- 10 kW), low consumption of materials (air
acts as a placeholder), relative homogeneity
and variability properties (from the thermal
insulation foam concrete with a density grade
D150 to structural - to density grade D1200)
[6].

In road construction the use of foam
concrete road base [5], as a substitute for the
classic base with tamped sand and gravel,
especially in the construction of roads in
marshy, peat soils and undermined territories,
reduces the complexity, duration and cost of
construction of roads, load on the underlying
soil.

In civil engineering [3] foam concrete is
used as a structural, thermal and sound
insulation material, with a density grade more
D600 in foundations, floor and wall
constructions.

Local crumpling and punching shear of
foam concrete as base material of the road
base, foundation slabs and floors in the
junctions with walls, columns or equipment
are insufficiently studied. However, these
aspects are relevant for research in connection
with a possible reconstruction of buildings or
increase the payload in the case of foam
concrete for ensuring of sustainable
development in the construction (increasing
reliability, reducing material consumption and
cost of construction products).

Berynuienne. Ha  ceromHsmHuii  J1I€Hb
TCHACHIIUA K YIIPOIICHUTIO TEXHOJIOTUU
HU3rOTOBJICHUA, YMCHBIICHUIO
MaTEepUATIOEMKOCTH u ce0eCTOMMOCTH
CTpOHTCJIBHOI;'I MMPOAYKIUU ABJIACTCA Ba’XHBIM
HaIpaBJICHUEM OO0CCICUeHUsI YCTOWYUBOTO
Pa3BHUTHS B CTPOUTEIBCTE W MPEIOMPEICIISCT
aKTyaJIbHOCTh HCITOJIb30BaHUS TICHOOETOHA,

Kak COBPEMEHHOTO CTPOHTEIHHOTO
MaTepuaa.

OddexTuBHOCTH HEABTOKJIABHOTO
NMeHOOeTOHa  CBfi3aHa C  MHHUMAIIbHBIM
SHEPromnoTpedIeHneEM MIeHO00pa3yIouiero
obopymoBanust (5 - 10 kBt), Hu3koit
MaTepHAIOEMKOCThIO (BO3IyX HIpaeT poJib
3aroJIHUATEIS), OTHOCHUTEIIbHON
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OJTHOPOJHOCTHIO M BapHAaTUBHOCTBHIO CBOWMCTB
(OT TEemIOU30JALMOHHOTO MEHOOeTOHa ¢
Mapkoili mo  mwiotHoctu  DI5S0  no
KoHcTpykTuBHOTrO D1200) [6].

B 10p0o>XHOM CTPOUTENHCTBE PUMEHEHUE
MMEHOOETOHHOTO JOPOKHOTO OCHOBaHUA [5],
KaK 3aMEHBl KJIACCHUYECKOTO OCHOBAHHUS U3
TpaMOOBAHHOTO I€CKa W IIEeOHS, OCOOEHHO
IIPH CTPOUTENILCTBE JOPOT Ha OOJIOTHUCTHIX,
TOPQSHBIX TPYHTAX U Ha MOAPAOATHIBAEMBIX

TEPPUTOPUAX, MNPHUBOJUT K YMEHBIICHHIO
TPYIOEMKOCTH,  IPOJOJDKUTEIBHOCTH U
CTOMMOCTH CTPOUTEIBLCTBA J0pOT,

YMEHBIIECHHUIO HAarpy3Kd Ha HIDKeJIeKalue
TPYHTBI.

B rpaxmganckom crpoutenbctBe  [3]
eHO00EeTOH UCIOJIb3YeTCs KakK
KOHCTPYKTUBHBIN, TEILIO- 5

3BYKOM3OJISIIUOHHBIM MaTepuai, ¢ MapKou Io
wiotHoctu Oosbmie D600 B yHaameHrax,
KOHCTPYKLUSX MEPEKPBHITUN U CTEHAX.

MectHoe cMmsATHE M IPOAABIMBAHUE
neHo0eToHa, Kak Marepuana Jjsi JOPOKHOTO
OCHOBaHHUSA,  (QYHIAMEHTHbIX  IUIUT WU
MEPEeKPhITUIl B  y37aX COEIUMHEHUs CO

CTCHaMH, KOJIOHHaAMHU HJIN 060py,Z[OBaHI/IeM

MaJlo u3ydeHel. Bwmecre ¢ Tem s
oOecrieyeHHss yCTOMYMBOIO  DPa3BUTHS B
crpoutenbcTe  (YBEIMYCHHE  HAJCKHOCTH,
YMCHBUICHUEC MaTepuaio€EMKOCTH u

ce0eCTOMMOCTH CTPOUTENBHOM TPOAYKIMH) ITH
aCIEKThl aKTyaJbHbl I HCCICNOBAaHUN B
CBSA3U C BO3MOYKHOW PEKOHCTPYKUUEH 3/1aHUN
UM YBEIMYECHHEM IIOJIE3HOM HAarpy3ku B
cllyyae IPUMEHEHUs IEHOOETOHa.

AHa/IM3 TOCJEeIHUX MCCIeI0BAHUN H

nmyOoJuKanmi. Hns peuieHust
KOHCTPYKTUBHBIX W  TEIUIOM3OJISIIMOHHBIX
3a7lad  CTPOWTENILCTBA C  MPUMEHEHHEM
neHoO0eToHa B HY «JIpBOBCKas
MMOJIMTEXHUKA) ObLIN MIPOBEICHBI
HCCIICJOBAHMS IIEHOOETOHHBIX

apMHUPOBAHHBIX U HEAPMUPOBAHHBIX ILIUT [2,
4,5, 6].

®opMyJIMPpOBKA LeJIH U 32124 CTAaThbH.
Ilenp paboTel - H3y4E€HUE BO3MOXKHOCTHU
UCIOJIb30BAHMSA  KIACCMYECKOW  TEOpUHU
YOPYrOCTH IIJIACTHH JUIS pacuera
MeHOOETOHHBIX IIJIUT apMHPOBAHHBIX
CTaJIbHBIMHU CETKAMH c pa3IMyHOMN
AHKEPOBKOU B JIBYX B3aMMHO
MEPIEHIUKYISIPHBIX ~ HAINPABICHHUAX  IPHU



YCTOMYUBO PA3BUTHUE *

paboTe uX Ha MPOJIaBIMBAHHE.

JInsi  TOCTMKEHHWsI TIOCTABJICHHOM IIeNU
ObUIO HEOOXOJIUMO PpElIMTh CIEAYIOIIHE
3a/lauu:

1) wuccinenoBath Ha
MMCHOOCTOHHBIC  ILJIWTHI,
CTaJIbHBIMHU CeTKaMu c pa3MIHOI
AHKEPOBKO, TSt YCTaHOBJICHHS
COOTHOIIICHUI B pacrpeeiecHid MOMEHTOB B
IBYX B3aMMHO MEePICHIUKYIISIPHBIX
HaTPaBJICHUAX gepe3 nepopmanuu
eHo0EeTOHA B CHKATOH 30HE;

2) IIPOBEPUTH BO3MOJKHOCTh
WCTIONIb30BAHUSI  KIIACCHYECKOW  TEOpHH
VIPYrocTH IUIACTHH ISl pacueTa YCHIIMHA B
apMHUPOBAHHBIX  IEHOOCTOHHBIX  IUIMTAX,
paboTaroNIMX Ha MPO/IaBIMBaHUE.

Metoauka ucciaenoBanus. Pazpaborana
METOJIKA AKCIIEPUMEHTAITLHBIX
uccinenoBaHui [5, 6] Ha mpoaaBIMBaHUE
MEHOOETOHHBIX TUTAT pa3mepamu
500x500x150 mm (puc.l), apMHpOBaHHBIX
CTaJbHBIMU CeTKaMu C sueiikon 50x50 Mm ¢
apMarypHo# poBoJioku ¥4Bp-I.

MpOJaBJIMBaHUE
apMUPOBAHHBIE
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Puc. 1. TI'eomerpuyeckue pa3Mepsl

ONBITHBIX 00Pa310B M X APMHUPOBAHHUE: A)
A Mt mapok I1-27, 11-29; 0) aas niaur
mapok [1-28, I1-30

&— _  apmamypmblii CMEpiCeHb  C
AHKEPOBKOU 8 BEPXHION0 30H) NIUMbL

[Tnuter  mapox  I1-27, II-28  Obuin
U3rOTOBJIEHBl U3 IME€HOOETOHA MPOEKTHON
mapku D800, a maurer I1-29, I1-30 - wu3
neHoberona npoekTHoi mapku D1000. Bcee
IUTUTBl MCCIIEJOBAIIUCh HA HCHBITAaTEIbHOM
CTEHJIe, YCTAHOBJIEHHOM MEXIy IUIMTaMH
npecca mapku [1-500 (puc.2, a).
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2.

OO0mmii
HCCIIe10BATE/ILCKOr0  000py/10BaHMsA:
HCNBITATeIbHBINA CcTeHA; 0) pa3MelleHue
npudopoB B BepxHeil 30He (Ha mpumepe
Tl Mapku I1-30)

Puc. BUJ

a)

HcnbiTaTenbHplil  CTEHA  COCTOSUI U3
OTMOPHOTO  CTOJIMKA, M3TOTOBJIEHHOTO U3
Merainyeckux yroiakoB L 50x5. Cxema
UCIBITAaHUS OTBEYaJla CBOOOTHOMY ONHPAHUIO
IUIMT ¢ oOecleyeHUeEM  HAOEKHOH H
pPaBHOMEpPHOI YCTaHOBKM OOpa3LOB 3a CYET
TUIICOBOTO PacTBOpa M0 MEPUMETPY OIIOPHOTO
cronuka. CorjiacHo cxemMe apMHUpPOBaHUS
UCCIIEyeMbIX ITUT (CM. puc.1), 171 petieHus
[IOCTaBJIEHHOM  3ajauu  OBLIO  MPHUHSTO
MPENANoNoKEHHe, 4YTO B  HallpaBJICHUU
JOCTaTOYHOM AHKEPOBKHU apMaTypHBIX
CTepXHEl B BEPXHIOIO 30HY IUIMTa paboTtaina
KaK 3alleMJieHHas, a B  HallpaBJICHUU
OTCYTCTBMSI TaKOW aHKEPOBKU KaK CBOOOJHO
onepras.

Pe3yabTaThl Hcc/leq0OBaHMH IUIMT U HX
aHaqm3. Jlng onucanus palbOThI CKAaTOro
neHoOeToHa IUIMT B 3aBUCHUMOCTH  OT
HalpaBJICHUsS pa3MEIIEHUs 3aaHKEPEHHOMN
TOPU30HTAJIBHOMN apMaTypsl ObUIH
MPUMEHEHbl KO3()PUIIMEHTH COOTHOLIECHUS
nedopmanmii £, ;.

Kosddunments! £, , onpenensiuch Kak:
Epis XlO_S
-5
(géd—l + € ) x10
2
THE E;44, Epior Epss - AeopManuu B

k3:

&,

(1)

BEpXHEN 30HE IUIUT, BBIUMCIEHBI COTJIACHO
MIOKa3aHUSIM COOTBETCTBYIOUIUX HpUOOPOB,
npuueM B murtax [1-27, [1-29 Bpoas
3aaHKEPEHOHN apMarypel  pacmoJiarajcs
Mukpounaukarop Us-3, a B miuurax I1-28, I1-
30 - UB-1 u Us-2.
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HccnenoBanue nepopmanuit B
NeHOOEeTOHE B BEPXHEM 30HE IUIUT B JABYX
B3aMMHO HNCPICHIAUKYIIAPHBIX HAIIPABJICHUAX
IIOKA3aJIM OJMHAKOBBIN XapakTep KPHUBBIX HX
COOTHOULIECHUH B 3aBUCHMOCTH OT Harpy3Ku

(puc.3).
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Harpyska, xH

Puc. 3. H3MeHeHue KOIPPULHEHTOB

COOTHOLUCHUSA aedopmanumi Kei B

3aBHCHUMOCTH OT BHelIHeH Harpys3skKu

CooTHolIEHHE CKUMAIOUIUX JedopManuii
mig mwmmar  I11-27,  11-29  cocraBisin
k,,, =k, ~0,8, a ma nout 11-28, 11-30 -

k,,s=k,5~1,2. B cBasu ¢ otum ObLIO

BBIJIBUHYTO MPEAINOJI0KEHHE, YTO MOMEHTHI,
KOTOpBIE  BO3HHMKAlOT B  IUIATax  OT
IIPOIABJIMBAHUS MOXKHO PaCIpENCIINTh MEXITY
IOByMs HamnpaslieHUsMH — M, u M, npsamo
MIPONOPLUOHATIBHO nepopManusam
NeHOOETOHA B C)KAaTOW 30HE IUIUT COIVIACHO
HaIIpaBJICHUIO aHKEPOBKH apMaTyphl:

I, k. 1
_ 6 ~ £,28;¢,30 27_2:1’5 (2)
I 0 ks,27;s,29 0’8
PacueTtHnii  xapaktep  pacrpencieHus

MOMEHTOB B MIEHOOETOHHOW IUINTE MOJIYYEH B
pe3ynbTaTe pacyera €€ Kak TOHKOW YIpyrom
mactuHsl [1, ¢.421-434; 8, c. 158-164, 217-
219].

[IponaBnuBanue TIEHOOETOHHON TUIUTHI
MIPEJICTAaBICHO Kak cliydail M3ruda TOHKOMU
MIPSAMOYTOJIbHOM IIJIACTUHBI, JIBE
IIPOTUBOIMOJIOKHBIE TPAHU KOTOPOil cBOOOAHO

b
onuparorcs (0= J_r% ), a 1Be npyrue (y = iz

) - 3ameMJeHbl, HOJ JEHCTBHEM HarpyskKu,
PaBHOMEPHO PACHPENCICHHON O] MITaMIOM
pazmepoM uxv. B 3TOM ciy4ae, yduThIBas
pasMepsl HCCIEAYEMBIX IUIMT MW IITaMIa,
[I0JIy4aeM CXeMY, MOKa3aHHYIO Ha puc.4.
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100
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Q| X
gl o
g g —4- N A
B 2 I
u X X X - 3auemnennas apans (apmamypa
i C aHKeposKOil & 6ePXIII0 301y
naumo)
| - ¢60600HO onepmas pans
- £_/_/ (apyamypa - nesaankepennas)

Puc. 4. Iliura, cBoGoaHO omeprasi mo
ABYM INPOTHBOIOJIOKHBIM TIpPaHAM (BI0Jb
ocu Oy) M 3amemMiIeHHasi IO ABYM APYI'MM
(B1oab ocu OXx), mox AelicTBHEM HArpy3KH,
NPHJI0KEHHOH 10 IUIOMAJAN IITaMIIa

Cormacao [8, c. 158-164, 217-219]
MpOrud IUIACTUHBI U MOMEHTHI, BbI3BaHHbBIE
BEPTUKAIBHOW HAarpy3kKOd MOJKHO ITOJIYYHTb,
paccMarpuBas CHadajla Cciaydai, Korja Bce ee
rpaHd CBOOOJHO ONMpAOTCA, a 3aTeM -

MPUKIagbIBas o Kpasim y=t—

2
u3rubaronre MOMEHTHl TaKOW BEJIMYHUHBI,
4YTOOBl YCTPAHUTh MOBOPOTHI, BHI3BAHHBIE Ha

9TUX  Kpasx  JCUCTBUEM  IONEPEYHOMN
Harpy3Ku.
KoMOunupyst Ttakum cnocoboMm  JiBa

cilydasi, CBOOOJHO ONEpPTONl MO KOHTYpY H
3amIeMJICHHOH T1I0 JBYM TpaHSM IUIHTHI,
COTJIACHO pacyeTHBIM (dhopmynam "
TabmuuHbeiME daHHBIMU [1, ¢.421-434; 8, c.
158-164, 217-219] Obuin  paccUUTaHbI
COOTBETCTBYIOIIIME 3HAYCHUS MOMEHTOB B
[EHTPE i-TOW IUIMTHI U UX COOTHOILICHHUE TPU
ko3 urmente [Tyaccona v=0,17,
MOJIyYeHHOM aBTOPAMHU ISl UCIIOJIB3yeMOTO
neHoberoHa:

M, B-P 0175-P
M, B-P 0143-P
M

rme —=

X

it Mapok [1-27+11-30;
M, =(M,) = Bluxv)xq=pP;
My = (My)max :ﬂl(uxu)q :ﬂlp;
S u B, - Ko3hOUIHMEHTHI, 3aBUCAIINE OT

3)

5 B

- COOTHOIICHHUE MOMCHTOB IJId

COOTHOIIEHUS! CTOPOH IUIACTUHBI U Pa3MEpOB
NpsIMOYTOJIbHOM  (KBaJpaTHOW)  IUIOIIAIU
Harpy>KeHusl.
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Takum 06pa3om, ObUIO YCTAaHOBJIEHO, YTO
TEOPETUYECKH, MOMEHTHI, KOTOpBIE
BO3HHMKAIOT B IUIMTaX OT IPOAABIMBAHUS
pacnpeneNsoTcs MEXKTY IBYMsI
HanpasJeHusIMU - M, u M, B COOTHOLIECHUU
HEMHOTO  MEHBIIEM, 4eM  OIBITHBIC
nehopManuu BI0Jb COOTBETCTBYIOIUX OCEH:

A=B3TL22 g6 18.6%, ()

J0CTAaTOYHO

9

Pacxoxnenne p =18,6%
OMM3KOe K MaKCHUMAalbHO  JIOIIYCTUMOMY
3Ha4YeHHIO - 15% (momycTuMoe pacxoxaeHUE
MCXKAY paC4YCTHBIMH U 3KCIICPHUMCHTAJIbHBIMU
XapaKTepUCTHUKaMU B CTPOUTEIHHOU Hayke),

MOXHO OOBSICHUTH pabOTON MEHOOETOHA Kak

MaTepuaja 3HAYUTEIBHO IUIACTHYHEE 10
CpPaBHEHHUIO C OETOHOM.
I, k.,
] £,28;¢,30 BI/II[I/IMO,

PaBenctBo =

I 0 ks,27;s,29

BO3MOKHO B 30HE JEHCTBUA 3aKoHa ['yka npu
JIMHEHOW 3aBUCHUMOCTH MEXIy CHJIIAMU U
nebopmarusiMu - (HampuMmep,  JUIL  TaKuX

MaTepuajgoB Kak OCTOH, CTEKJIO W [p.), 4TO

oOBsiCHsIETCS yIpyrou JUarpaMMon
nehopMUpOBaHUS (6e3 MIPOSIBIICHUS
3HAYUTEIbHON IJIACTUYHOCTH) u

ONMCBIBAETCS CIEAYIOIIMMHU 3aBHCHUMOCTIMHU
MeXxay AepopManusaMU U HaNpsHKEHUSIMU B
Clly4ae IUIOCKOTO HANPSKEHHOTO COCTOSIHMS
(Ha ocHoBe TpeThed rumnote3nl Kupxroga -
o.=0)[7;9;10]:

1 1
&, =E(Gx —vay); €, =E(Gy -Vvo )

1 2(14v)
To=Gle =g o
(%)

rae V - kodpdunuent Ilyaccona, E -
MOJIyJ b YIPYrocT, G — MOAYJb C/IBUTA.

BoiBoabI. Obecnieuenune YCTOMYUBOIO
pa3BUTHSL B CTPOUTEIBCTBE B 3HAYMTEIBLHOU
Mepe OTIPENIEIISIETCS MaKCHUMaJIbHOU
HAJIe)KHOCTBIO u o BO3MOXHOCTH
MHUHUMaJTbHBIMA 3HAYCHUSIMU
MaTepUaIOEMKOCTH u ce0ecTOMMOCTH
cTpoutenbHor  mponykuuu.  [losoxeHus

TEOpUH YNPYTOCTH IUIACTUH HE IMO3BOJISIOT B
MOJTHOW Mepe pPacuuThIBaTh NEHOOETOHHBIE
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IJTUTHI, KOTOPhIE HAXOJATCSA TOJ JIEHCTBHEM
YCWIMM  TPOJABIMBAaHUS, B CBS3H  CO
3HAYUTEJILHON TUIACTUYHOCTHIO TIEHOOETOHA.
OTcyTrcTBHE  YETKMX  PEKOMEHIAIMN  TI0
pacyeTy meHOOCTOHHBIX JIEMEHTOB C y4E€TOM
peanbHON JuarpaMMbl CXKaThs TEHOOETOHA
TpeOyeT MaNbHEHIITUX HMCCIEIOBAHUNA B 3TOM
HaIpaBJICHUU.

[Tonoxenuss mo pacuery wu3ruba TOHKHUX
TIJIACTUH, KOTOPHIE B PSJIE CIIy9aeB OMMCAHBI B
paborax C. Tumomenko u C. BoitHOBCKOTO -
Kpurepa [8, c¢. 158-164, 217-219], .
Baitn6epra u E. Baitabepr [1, ¢.421-434] u
JIPYTUX YYEHBIX, BO3MOJKHO, CITPaBETUBBI
P MPSMO MPOTIOPIUOHATBLHON 3aBUCUMOCTH
MEXIy cwiaMu W jaepopmanmsmu (IS
yOopyrol cragum  pabOThl MaTepuaia), B
YaCTHOCTH JUIsl YCIIOBHO YIPYTUX (HampuMmep,
0eTOH) M XpYyNKUX (CTEKJIO) MaTepualoB,
KOTOpHE OYyAyT MCCIIEAOBAHBI B TaTbHEUIIIEM.

Conclusions. Sustainable development in the
construction of a large extent is determined by
the maximum possible reliability and
minimum values of the consumption of
materials and cost of construction products.
The elasticity theory of plates does not allow
to fully calculate the foam concrete slabs,
reinforced by steel nets with different
anchoring, which working on punching shear,
in connection with the foam concrete works in
two mutually perpendicular directions with
the presence of significant plastic deformation
of the material. The lack of clear guidelines
for calculation of foam concrete elements
taking into account of the real -chart
compression foam concrete requires further
researches in this direction.

Positions for calculation of bending of thin
plates, in some cases are described by S.
Timoshenko and S. Woinowsky-Krieger [8, p.
158-164, 217-219], D. Weinberg and E.
Weinberg [1, p.421-434] and other
researchers, are just in proportionately
relationship between forces and deformations
(elastic stage), particularly for relatively
resilient (concrete) and fragile (glass)
materials and it will be investigate in future.
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