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Abstract

Reinforced concrete coverings are one of the most important structural elements in
civil and industrial engineering. The purpose of the work is to create a exact design model of
floor slab with orthogonal ribs and bilateral hollows, which relatively accurately reflects the
aspects of the behavior of such slabs on static as well as on dynamical impacts and maximally

approximate the design layout with real conditions.

The scientific novelty represents in a natural experimental research.
According to the design diagram received by the research is determined the mode of

deformation of the presented covering and is compared with the traditional floor slabs.

Analysis of experimental and theoretical research shows that the presented design
diagram sufficiently precisely reflected the behavior of structure in operation. The monolithic
reinforced concrete slabs with the orthogonal ribs and bilateral hollows compared to the
traditional coverings, gives savings in concrete up to 30% and in reinforcement bar from 15%

up to 25%.

In buildings, at application of monolithic reinforced concrete slabs with orthogonal ribs
and bilateral hollows due the decrease in the concrete volume reduces the building mass and
therefore decreases the stresses in the foundations, columns, girderss and slabs, causing the

reduction of reinforcement bar in these elements.

The application of monolithic reinforced concrete slabs with orthogonal ribs and

bilateral hollows makes the building structures more economical.

32



399myg9b9do @oE MGG

1. LsbEME 9egdgb@ms 3gPMPO-Y. o MbsM0dY, b. dBErosdyg, B. bLglgeos

2. O. 3enkeBny. M. Yanr, METOJ[ KOHEYHbLIX J3NEMEHTOB B TEOPWW
COOPYXXEHUWM 11 B MEXAHWKE CMNOLWHbIX CPE[,

3. CHwul1 2.03.01-84*. BeToHHbIE U )ene306eToHHbIe KOHCTPYKUuK.-M.,1989.-80 c.

4. CIl 52-103-2007 XKene3obeToHHbIE MOHOSNTHbIE KOHCTPYKLMK
3paHmn Mocksa 2007

5. WMeaHoB, A. PasButne Teopum W NpPUKNagHbIX METOOOB OLEHKM CUITOBOrO
COMPOTUBIIEHUA MOHOSMUTHBIX TPaXKOAHCKUX 34aHUA C Y4eTOM HENWHEMHOCTU
nedopmmpoBaHus. ABToped. Ha COUCK. CTeneHu OOKT. TeX. Hayk: 05.23.01, M.,
2008 — 45c.

6. Kneuyos, B.A. [HeunctButenbHas pabota y3noB nnockon  6GesbanoyHown
OeckanuTenbHON MNAUTbI MOKPbLITUS C KOMOHHaMW npu npogasnueaHun /[ B.A.
Kneuos, A.H. Bonros // BeToH n xene3obeToH. — Ne32. 2005. —c.17-19.

7. MypawkuH, B.I". McnblTaHne Mmoaenemn CTbika KOSTOHH Y NEPEKPbITUS B MOHOMUTHbIX
3ganunax / B.I. MypawknH // AkTyanbHble npobrnembl B CTPOUTENLCTBE W
apxutektype. ObpasoBaHue, Hayka, MpakTUKa: MaTepuanbl permoHan. 59-n Hayu.-
TEXH. KOH(. — Camapa, 2002. — ¢.56-58.

8. HopdmaH, A.3. NpoekTupoBaHme 6e36anoyHbIx 6eckanMTenbHbIX NepekpbITui /A.3.
JopdmaH, /1.M. JleBoHTHH. - M.: CTpoiunsaar, 1975. —124c.

9. PykoBOOCTBO MO pacyéTy CTaTUYeckn Heornpeaennumbix Xene3obeTOHHbIX
KOHCTpYKUMn ¢ 6e36anoyHbiMu nepekpblitusamn, — M., CtponmsgaTt 1975, — 32c¢.
10.PykoBoACTBO MO  MPOEKTUPOBAHMIO  KENe300ETOHHbIX  KOHCTPYKUMA  C

6e36anoyHbiMu nepekpbiTuaMu, — M.: Ctponmsgat 1979. — 54c.

11.KapneHko H.N. O coBpeMeHHbIX MOCTPOEHNSAX KPUTEPUEB MPOYHOCTUN OBETOHHBIX U
Xene3obeToHHbIX aneMeHToB // BeToH n xenesobeToH. — 1997, Ne3 — c. 4-7

12.KapneHko H.N. O6bwue metoabl MexaHukn xenesobetoHa. — M., Ctpoumsgar,
1996. - 416 c.

13.3anecoB A.C. PacyéT npo4yHOCTU Xene3obeTOHHbIX 3NeMEHTOB Npu AEeWCTBUM

33



nonepeYHbIX cun n kpydeHum // beToH n xxene3obeToH. — 1976, Ne6 — c. 22-24
14.3anecoB A.C., KnumoB HKJ.A. TpoOYHOCTb Xene3obeTOHHbIX KOHCTPYKLMKA Mpu
Aencteuu nonepeyHbix cun. Kues., byaesensHuk, 1989. — 104 c.

15.PoyHsak O.A. ConpotuBneHve nonepeyvyHomy narnby >xene3obeTOHHbIX 3IEMEHTOB
C NPOAOSIbHON U OTOrHYTOM apmaTypon (NpU HanMyMmM U OTCYTCTBUM CLENSIEHUS C
OetoHoM): ABTOped. Ha COMCK. cTeneHu KaHg. Tex. Hayk: 05.23.01 / HUWXKB
Nocctposs CCCP, M., 1994. — 46 c.

16.BacunbeB [M.L., PodHsk O.A. ConpoTuBrneHune xenesobeToHHbIX 3NEMEHTOB
nonepeyHolM cunam. MuHck., Hayka n TexHuka. — 1978. — 88 c.

17.Po3uH J1.A. 3agaun Teopumn ynpyroctm n YnMcreHHble meTtoabl ux pelwienHnd. Cr16.:
n3g-so CI6I'TY, 1998. — 532 c.: un.

18.Talbot A.N. Reinforced concrete wall footing and column footing / Bulletin JVb67,
University of Illinois Engineering Experiment Station, 1913.

19.Richart F. and Klyge R. test of reinforced Concrete Slabs Subjected to
Concentrated Loads / Bulletin N314, University of lllinois Engineering Experiment
Station, 1939.

20.Hognestad E. Shearing Strength of Reinforced Column Footings / Journal
ACI,v.50,N3, 1953.

21. KapneHko, H.W. PasButus  MeToAoB  NPOEKTUPOBAHUSA  CTPOMUTESbHbIX
KOHCTpYKUM, 3aaHun un coopyxeHun |/ H.A. Kapnenko, B.N. Tpasyw // CB6.
CT.MeKayHapos,. Hayy.-TeXH. KOHP. «3PPEKTUBHbIE CTPOUTE/IbHbIE KOHCTPYKLUU: TEOPUA
W npakTuKa». — MeHsa, 2002. —C.5-8.

22. Staller M. Analytishe und numerishe Untersuchungen des Durchstanztagverchalten
spunktgestutzter Stahlbetonplatten Diss., TU Munchen 2001.

23. Leseth S., Slatto A., Syvertsen T. Finite Elements Analyses of punching shear
failure of reinforced concrete slabs / Nordic concrete research Ne1 Oslo 1982.

24. Marzouk H. and Hussein. A. Experimental Investigation on the Behavior of High-
Strength Concrete Slabs / ACI Structural Journal. V. 88, N 6, Nov. — Dec. 1991.pp.
701-713.

25. Bianchini A.C., Woods R.E., Kesler C.E. Effect of Floor Concrete Strength on Column
Strength / Journal of the American Concrete Institute, V. 31, No. 11, 1960, pp.

34



26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

1149-1169

BonroB A. PacyeT y3noB COMPSPKEHMS KOSIOHH C MAockumu  6e36anoyHbiMm
nepekpbitnamm // HAMXKB. HaydHble usbickaHua — Ne5/2005 "CtpouTtenbHas
nHxeHepus" 2005r.

Kosak 0. KoHCTpyKuMK BbICOTHbIX 3aaHnin. M., CTponmnsgat — 1986. — 240 c.
Mypawes B.U. XXene3obeToHHble KOHCTPYKUMM: OBLwmi Kypc: y4eb. ana By30B No
crev. «[1pombIWneHHoe U rpaxgaHckoe cTtpoutenscTeo» / Mypawes B.W., Curanos
O.E., bawnkos B.H.; nog pega. N.J1. MNMactepHaka — M.: NoccTponmsaaT, 1962. — 659 c.
PykoBOACTBO MO MPOEKTUPOBAHMIO XENe300EeTOHHbIX KOHCTPYKUMA C K CTKOW
apmatypon, M.: Ctponnsgat 1978 — 55 c.

Cl  52-101-2003. BeToHHble 1 Xene306eTOHHble  KOHCTpyKuuMn  6e3
npensapuTensHoro HanpskeHus apmatypbl. M.: YT «HUVDKB» ®IYI UM — 2004
- 53 c.

Kapnenko H.LA. Obwue metoabl mexaHukn xenesobetoHa. — M., Ctponnsgar,
1996. - 416 c.

BaTtuH H.W., MBaHoB A.[l. ConpsikeHne KonoHHbl u 6e3pebpucton beckannTenbHON
NANTbl NEePeKpbITUS MOHOSIMTHOMO XXene3obeTOHHOro KapkacHoro 3gaHus. [uc. Ha
couck. kBanud. maructpa: 05.23.01., CI16., 2006 — 81c.

CaprcaH A.E., Hemuenko A.T., [OeopsiHumkoB H.B., [DxuHuBenawsunu [.A.
CtpoutenbHas mexaHuka. OCHOBbI TEOPUM C NpUMepammn pacyéToB: YuebHuk / MNoga.
Pean. A.E. CaprcsaiHa. — 2-e uaa., ucnp. un gon. — M.: Beicw. LLk., 2000. — 416 c.
H.A.Kpbinos, A.A.BoeeoguH, K.A.'myxosckon, [O.M.XnytkoB. Ontummnsaums
pacyeTHbIX MapaMeTpOB CTPOMUTENbHbIX KOHCTPyKumi. CTtponmnsgaT. JleHuHrpag.
1989. - 112 c.

Mocobue NoO NPOEKTUPOBAHUIO GETOHHBLIX W Xene3o0eTOHHbLIX KOHCTPYKUMNA K3
Tshkenoro 6etoHa 6e3 nNpegBapuTenbHOro HanpskeHust apmatypbl (k CIT 52-101-
2003). UHNMpomsganun, HUAXKE. — M.: OAO "UHUUIMpomaganun, 2005. — 214c.

36.MnacyHos E.. beckanuTenbHbIN  CTbIK  KOMOHHbI W MEpeKkpbITUsa ¢

KOMOWMHMPOBaHHLIM  apMUPOBAHWMEM B MOHONMUTHOM  >Kerne300eTOHHOM
6e3banoyHom kapkace. ABtopedh. Ha conck. Ctenenm kaHg. Tex. Hayk: 05.23.01,
KpacHospck, 2006.

35



37.A.c. 307169 CCCP, MIK E 04 C 2/00. CteikoBO€E coeanHeHne 6e3pebepHon nnnTbl/
B.B. ByprmaH, M.®. ®duweposa, A.b. lymnnun (CCCP). — 1356314/29-14; 3aasn.
07.08.1969; ony6n. 21.06.1971, Bron. Ne20.

38. A.c. 1756493 CCCP, MKI1 E 04B 5/02. Kapkac 3ganus/B.I'. KopHunos (CCCP). —
4734268/33; 3aasn. 01.09.1989; ony6n. 23.08.1992, bion. Ne31.

39.A.c. 43892 RU, MINK E 04 B 5/43. CtblkoBOoe coeauHeHne 6e36anoyHoro
xenesobeToHHOro  nepekpbltuss ¢ konoHHow/ H.A.  Cueuyk (RU). -

2004129115/22; 3aaBn. 04.10.2004; ony6n. 10.02.2005, bton. 7.

40. http://www.cobiax.com/products

41. http://en.daliform.com/products/construction-division/systems-for-lightening-slabs/u-

boot-beton.php

42. 6. 606995-6306509FH™bol 3mbLEGMMJ30900

43.Camynb B.U. OcHoBbI TEOPUK YNPYrocTy U NNAcTUYHOCTH

44.Jlocabepungse AH.A. IMHamMuKa KOHTUHYyalbHbIX aPOYHbIX CUCTEM MPU CENCUYECKUX
Bo3gemncTBuax. Tounmcn meuyHnepedbabd 1979. 123c.

45.3eHkeBud O.C. MeToq KOHEYHbIX 3NIEMEHTOB B TEXHUKE. [lepeBoq C aHrnMINCKOro.
M.: Mup, 1975. — 543 c.

46.CmupHoB A .® ., AnekcanHgpos A .B ., JlaweHukoB b .A ., WanowHnkos H.H.
CtpoutenbHass MexaHuka. [duHammka W YCTOMYMBOCTb COOPYXEHUn. - M.:
Ctponusgar, 1984

47.CmmpHoB A .®. PACYET CTEPXHEBbIX CMCTEM HA COBCTBEHHBIE W
BbIHY>XOEHHBIE TAPMOHUWYECKNE KOJIEBAHUA Metoguyeckune ykasaHusa K
AomallHemy 3agaHuio. M:;1984

48.P.Knadp, Ox.MeH3neH [OuHamuka coopyxenuin, M.:Ctponunsgat, nsg-so Boicluas
wkona 1979

49. KopunHckmin N.J1. - CencMocTonkoe CTpoUTENbCTBO 34aHM U3a-Bo Bbicwas wkona
1971 318 c.

50. AnekcaHngpos A.B., Nlawenukos b.A., lWanowHnkos H.H., CtpoutensHas mexaHuka,

TOHKOCTEHHbIE NMPOCTPaHCTBEHHbIE cucTembl. CTponmaaar, 1983 488c.

36


http://www.cobiax.com/products
http://en.daliform.com/products/construction-division/systems-for-lightening-slabs/u-boot-beton.php
http://en.daliform.com/products/construction-division/systems-for-lightening-slabs/u-boot-beton.php

