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«BUPOBHULTBO, TEXHOAOTII, IH)KEHEPIS»

YK 692.5.059.2:719«18/19»(477.53)
ANALYSIS OF FLOOR DEFECTS IN THE HISTORICAL BUILDINGS OF
POLTAVA
Semko O.V., Filonenko A.A.
National University "Yuri Kondratyuk Poltava Polytechnic"
al.vl.semko@gmail.com

The central part of Poltava has significant historical buildings. The structures of these
buildings need an appropriate mode of exploitation to save cultural heritage objects.

The purpose of the research is to identify the main types of overlapping of
historical buildings and to develop recommendations for further accident-free
operation according to their technical condition.

The Department of Civil and Environmental Engineering conducts inspections of
facilities in Poltava region. The last of them was the Land Bank Building in Poltava.
The building was built in 1901 on Pershotravnevyi Avenue. It was designed by architect
O. Shyrshov in the French-Italian Renaissance style. The building is two-story. It has
walled structural system with a cold attic. There is a basement under part of the building.

During the inspection of the historic building, the typical types of overlaps were
found. The ceilings of the first and second floors are partially made on steel beams of
I-beam Ne40, along which cylindrical brick vaults are arranged (Photo 1). The spacing
of the metal beams is 800-900 mm. The ceilings of the basements and corridors of the
first and second floors are made in the form of cylindrical brick vaults with support on
two opposite sides of the room (Photo 2).

The most common defects in brick vaults are cracks caused by the destruction of
bricks, due to wet and cold conditions, uneven settling of walls, and deformation of
beams (Photo 3).

In part of the rooms, the ceiling consists of cross vaults with point support in the
corners (Photos 4.5). The technical condition of the cross vaults is satisfactory. No
cracks or deformations were detected.
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Photo 1. Ceiling on metal Photo 2. Cylindrical vault in Photo 3. Cracks in the

beams with a brick vault the corridor of the Land Bank cylindrical vaults in the
Building basement of the Land Bank
Building

Photo 4. Cross vaulted ceiling in the Photo 5. The cross vault in the Land Bank
basement of the Land Bank Building Building

Some of the main purpose have monolithic steel reinforced concrete ceilings. The
main defects include corrosion of reinforcement up to 100% of the cross-section and
delamination of the protective layer of concrete (Photo 6). Corrosion of metal elements
occurs due to a wet environment, lack of ventilation and improper maintenance (Photo 7).

There are any wooden ceilings in the Land Bank building, but they are most
typical of late 19th- and early 20th-century buildings. Among such buildings is the
Institute for Noble Girls, where the overlapping and attic ceiling are made of wooden
beams with a cross-section of 160 x 240 mm on average and a step up to 900 mm.
Between the beams, there is a wooden construction on the skull bars. Finishing — plaster
on wooden lattice.

Typical defects in wooden floors include rotting of the ends of beams in the
sockets of external walls, excessive deflections, and reduced sound and thermal
insulation of interfloor, attic and overhead floors.

Decay of wooden elements of the attic overlap can occur as a result of roof leaks,
insufficient insulation, unsatisfactory temperature and wet conditions, and lack of
ventilation in the attic.
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Photo 6. Corrosion of metal elements in the Photo 7. Detachment of the protective layer of
basement of the Administrative Building in Poltava concrete

The research has identified the main types of overlaps in historical buildings:
cylindrical and cross vaults, monolithic concrete, brick and concrete, and wooden. The
main factors that determine the technical condition of the overlapping include uneven
settlement of vertical load-bearing elements and violations of the temperature and wet
conditions. It is recommended to prevent moisture in the foundation zone of buildings
and repair the organized drainage system, as well as restore the temperature and
humidity conditions of the overlaps.
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AKTYyaJIbHICTh TEMH 3HOIIEHHS TPyOONMpPOBOAIB BHACTIIOK €pO31HHO-
koposiitHoro  3Hocy (EK3) 3ymoBneHa pi3HOBHAaMU  TIONIKOJKEHb  HA
TpybonpoBogax AEC. CopustiuBl yMOBH, Taki SK BEJIMKa BOJIOTICTh, BHCOKa
€JIEKTPOINPOBIAHICTD, JYXHICTh 1 KHUCJIOTHICTh HAaBKOJIMIIHHOTO CEPEIOBHUIIA,
ICTOTHO MiABUINYIOTh PU3UK BUHUKHEHHS KOpo3ii. Tomy, mepeBipka TEXHIYHOTO
CTaHy MIiJI3eMHUX TPYOONPOBIJHUX CHUCTEM € aKTyaJbHOIO 3aJaueto JJIsl J1H0UuX
eHeproosiokiB AEC VYkpaiHu, 1 OCKIIbKM Yy BCbOMY CBITI MNpPakTUYHO HeE
MPOBOAMIIMCH MOAI0HI 0OCTEXEHHS, € MOTpeda y BU3HAYEHHI iX TEXHIYHOTO CTaHY
Ta 3aJIUIIKOBOTO pecypey [1].

Meta po60oTH MOJISITa€E B OMVISIAI METOAUKH [2] JJIsl OLIIHKU TPAHUYHOTO CTaHy
TOBIIUH CTIHOK TpyOompoBony 3 nedexkrom EK3 Ta ompartoBanHi WMOBIpHICHO-
(G13UYHOTO MAXOAY JJIsS OTPUMAHHS 3HAUYCHB 3aJIMIITKOBOTO PECYPCY 3a JIOMIOMOTOIO
moaeni DM-posnoainy BiamoB [3].

MeTonuka Ta oOpraHizamisi J0OCJHiI)KeHHSl TIOJsra€e B TPOBEJCHHI
PO3paxXyHKOBOTO aHali3y IiJicHOCTI TpyOompoBoxy 3 aedexramu EK3 1
BCTAHOBJICHHI  JIOMMYCTHUMOI  TOBIIMHU  CTIHOK, BPaxoOBYIOUM I[apaMeTpu
TpybonpoBony Ta EK3, HaBaHTakeHHs, Ta (i3MKOo-MeXaHIYHI BIACTHUBOCTI
Marepiairy. MeTojuka J03BOJIsIE OIIHUTH PIBEHb HEOE3MEKU BUHUKHEHHS €pO31MHO-
KOPO31MHUX MOUIKO/KE€Hb, OPiBHIOWOUU po3mipu nedektiB EK3 13 BianoBigHumMu
KpHUTEPISIMH, a OCHOBHUMH Ii IepeBaraMu € IMOBHE BpaxyBaHHS T€OMETPUYHHX
napaMmeTpiB TpyOOIpOBOAY 1 TMHAMIKHU MPOLECY CTOHIIEHHS.
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