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STEEL-CONCRETE COMPOSITE SLAB
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The paper studies the theoretical calculations of the material and human resources that
is needed for manufacturing and construction the spatial grid-cable steel-concrete composite
slab. Some comparative characteristics of the construction were estimated such as weight,
bearing capacity etc. The spatial grid-cable steel-concrete composite slab is the new kind of a
construction for long-span roofs and shells. The feature of the construction is in its the
constructive concept. This construction consists of the diagonal members, the top and the
bottom chords. The spatial grid-cable steel-concrete composite slab consists of some number of
the spatial steel-concrete modules, which are a combination of reinforced concrete slabs and
steel diagonal members that are made of segments of steel tubes. The modules are connected to
each other in nodes by using special bolted connections. The top chord are made of reinforced
concrete slab and the bottom chord are made of steel cables. Calculations of technical and
economic indicators were solved on the example of one section of the roof of the size of 30x6 m.
These data demonstrate the effectiveness and feasibility of studied structures in the shells of
buildings and structures of various function. Studies show that the use of the spatial grid-cable
steel-concrete composite slab allows reducing the weight of the roof by 32-72%, the
laboriousness - by 10% compared to analog.

Keywords - steel-concrete composite, structure, cable, slab, lattice, laboriousness.

Y craTTi HaBeAeHO pe3yJIbTATH TEOPEeTHYHUX PO3PAXYHKIB MaTepiaJIbHUX i TPyAOBHX
pecypciB, fKi 3aTpayaloTbcsi Ha BHIOTOBJEHHSI i 3BeleHHA CTPYKTYpPHO-BAHTOBHUX
cTAIe3a1i300eTOHHUX KOHCTPYKIiil NMOKPHUTTIB OydiBesb Ta COpPyd Pi3HOr0 NMpU3HAYEeHHS.
Takox OyaM BH3HAYeHHI JesiKi MOPIiBHAJIbHI XapaKTepPHUCTHKH AOCTIIKYBAHOI KOHCTPYKIIl,
HANIPUKJAA, Taki sIKk Bara, Hecy4a 3gaTHicte i T.n. IIpocTopoBa CTPYKTypHO-BaHTOBa
cTa1e3a71i300eTOHHA MJIMTA € HOBUM THIIOM 30ipHMX KOHCTPYKUIi VI MOKPUTTIB i 000JI0HOK.
Oco0auBicTh TaKol KOHCTPYKUII MOJIATA€ y 1l KOHCTPYKTHBHOMY pimeHHi. Taka KOHCTpyKUis
CKJIAIAE€ThCA 3 TMPOCTOPOBOI pelNiTKH, BEePXHbOro i HMKHBOro mosicie. IIpoctoposa
CTPYKTYPHO-BAHTOBAa CTaJie3a/Ii300eTOHHA MJIMTa CKJIAJA€TbCA 3 TMEBHOI KiJIbKOCTI
MPOCTOPOBHUX CTAJ1e3a/1i300eTOHHUX MOAYJIB, SIKi NpeACTABJISAIOTH C€O00I0 TOEIHAHHA i3
3a/1i300eTOHHUX TJIMT i CTajJeBHX CTPHKHIB, BUTOTOBJIEHMX 3 BiApi3kiB cTajeBUX TpYO.
Mopayai NOEAHYIOTbCSI OAMH 3 OJHHUM Yy BY3JaX 3a JONOMOIOI cHewialbHUX O00JITOBHX
3’enHaHb. Ik BepxHiil M0sIc BUKOPUCTOBYIOTH 3a1i300€TOHHY IUIUTY, a Y AKOCTi HUKHbOTO —
crajieBuil kKaHaT. Po3paxyHKH TeXHiKO-eKOHOMIYHUX MOKA3HUKIB Oy BUKOHAHI JJs OJHi€l
cekii MOKPUTTH 3 po3mipamu y miani 30x6 m. OTpumani aaHi cBinuaTs npo epeKTUBHICTH Ta
AOUITBbHICTH 32CTOCYBaHHSI AOCTIMKYBAHHX KOHCTPYKUIili B MOKPUTTAX OyAiBeab i cmopyn
pi3Horo npusHauyeHHsi. PesyibTaT 10ciailxkeHb NMOKa3ylTh, IO 32CTOCYBAHHS CTPYKTYPHO-
BAHTOBHUX CTAJI€32/1i300eTOHHUX KOHCTPYKIIiii 103B0JIsI€E 3HU3UTH Bary moKputTs Ha 32-72%,
3aTpaTu npaui — Ha 10 % nopiBHsIHO 3 aHAIOTOM.

KamouoBi caoBa — crane3amizo0eToH, CTPYKTypa, BaHTa, MNJIMTa, pelIiTKa,
TPYAOMICTKICTb.
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Introduction. There is a problem of an excessive laboriousness and materials consumption, which
appears in consequence of does not rational using of materials in construction. These factors have direct
impact on the overall cost and duration implementation of the project. That is why there is a need in new
constructions with structural concepts, which largely make it possible to save materials and reduce
complexity of construction. These structures are the spatial grid-cable steel-concrete composite slabs.
Steel-concrete composite structure was used for creating the new construction because this material is
reliable, has studied well and is used very widely in various fields of construction [1-3]. The essence of the
spatial grid-cable steel-concrete composite slab lies in rational and efficient use of materials and the
behavior of structural elements.

Purpose of study is to calculate of technical and economic parameters of the spatial grid-cable
steel-concrete composite slabs and validity of feasibility of using them in different buildings and structures.

Analysis of existing studies. Results of previous studies show that the spatial grid-cable steel-
concrete composite slabs combine the advantages of space frame, reinforced concrete and cable-stayed
structures [4]. The effectiveness of structural concept and optimal geometric dimensions have been found
[5]. The spatial grid-cable steel-concrete composite slabs are reliable and have nice aesthetic appearance
due to original spatial shapes and outlines [6]. Therefore, it is necessary to prove the effectiveness of the
spatial grid-cable steel-concrete composite slabs to increase interest and implementation them in the real
sector of the construction.

Research results. It is necessary to perform the calculation of the technical and economic parameters
and to assess the advantages the new construction compared with existing analogues to determine the
scope of the spatial grid-cable steel-concrete composite slabs. A cell of a roof of a one-story industrial
building with span of 30 m and 6 m column step has been taken for comparative analysis. Firstly, the
analysis of the weight has been conducted between of the spatial grid-cable steel-concrete composite slab 6
x 1 m and typical series of reinforced concrete slabs.

Slabs that have been compared, are designed for load within 200 — 300 kg/m2, therefore the ratio of
weight slabs to their bearing capacity was determined for a more objective assessment of effectiveness of
the design.

It have been found that the spatial grid-cable steel-concrete composite slab is lighter than a typical
series of concrete slabs at 32-72% with the same load capacity.

After this, the comparison has been made between the complexity of the roof erection from the
spatial grid-cable steel-concrete composite slab and typical prefabricated reinforced concrete structures for
one-storey industrial building span of 30 m and 6 m column step. The laboriousness has been calculated
for one cell of the roof 30x6 m. The spatial grid-cable steel-concrete composite roof system is an
assembled unit from two grid-cable steel-concrete composite slabs that have been collected from 20 spatial
modules. Units and modules are interconnected by means of bolted connections.

Conclusion. The studies show that the use of the spatial grid-cable steel-concrete composite slab
allows reducing the weight of the roof by 32-72%, the man-hour by 10% and the machine-hour by 37.1%
in comparison with existing analogues.
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