"Cyuacni mexnonozii ma memoou po3paxyukie y oyoiesnuymei', eunyck 19, 2023

YK 69.059.4 https://doi.org/10.36910/6775-2410-6208-2023-9(19)-19

HEPEBIPKA MINHOCTI CTIH TA OCHOB YKPUTTSI IJIS
PO3POBKH IVIAHY PEKOHCTPYKIII I'OJIOBHOT'O KOPIIYCY
BOJIMHCBKOI OBJIACHOI JUTSAYOI KJITHIYHOI JIIKAPHI

CHECKING THE STRENGTH OF THE WALLS AND
FOUNDATIONS OF THE SHELTER FOR THE DEVELOPMENT OF
THE RECONSTRUCTION PLAN OF THE MAIN BUILDING OF THE

VOLYN REGIONAL CHILDREN'S CLINICAL HOSPITAL

Porko C.B., k.T.H., pou., IlappentneBa 1.0., kK.T.H., J0L.,
IIaciunuk P.B., k.T.H., g0om., YxkeroBa O.A., K.T.H., gon., Yamwok O.C.,
K.T.H., Aol. (Jlyubkuii HanioHaJbLHMI TeXHIYHUI YHiBepcuTeT, JIynbk)

Rotko S., Ph.D. in Engineering, Associate Professor, Parfentieva 1.,
Ph.D. in Engineering, Pasichnyk R., Ph.D. in Engineering., Uzhehova O.,
Ph.D. in Engineering, Chapiuk O., Ph.D. in Engineering, Associate
Professor (Lutsk National Technical University, Lutsk)

Busnaueno mexniunuii cman KOHCMPYKYill  YKPUMMA  20108HO20  KOPHYCY
Bonuncekoi obnacnoi oumsauoi xniniumoi aikapui y m. JIyyeky 3a pesyromamamu
sukonanozo obcmesicenns. Ilepesipeno moocnugicms Ha06y008U GepxXHIX Noeepxie -
BUKOHAHO NepesipKy Hecyuoi 30amHocmi cmin ma OCHO8 3a Oii 000amK08020
HABAHMAICEHHS.

Technical inspection is one of the main conditions in the development of a building
reconstruction project. The detection of existing defects makes it possible to predict the
so-called problem areas in the elements of the structures, which must be checked for the
possibility of further operation and, if necessary, to provide measures to strengthen them.
Conducting a technical inspection of the structures of the shelter of the main building of
the Volyn Regional Children's Clinical Hospital in Lutsk was preceded by the need to
check its strength structures for further recommendations regarding the reconstruction
project.

The reconstruction plan envisages the addition of several floors to expand the
institution's professional activities and increase the number of beds. The implementation
of this project will, accordingly, lead to a significant increase in the load on the
foundations of the building. Therefore, taking into account the proposals for the
superstructure, it is first necessary to assess the current state of the load-bearing
structures, check the strength of the walls and foundations for increased load, and
provide recommendations on the operational properties of these elements.

As a result of a technical inspection of the structures of the shelter of the main
building of the Volyn Regional Children's Clinical Hospital it was established that
during the operation of the building, the structures received several defects and damage,
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but their condition can be considered satisfactory. In connection with the planned
superstructure of several floors, the calculations of the walls and foundations of the
shelter were performed based on the weight of the existing structures and the additional
weight of the projected superstructure - 25 t/m.p.

By checking the strength of the load-bearing walls for the specified additional load
from the designed upper floors of the building, it was established that the strength of the
shelter walls is ensured with a tenfold margin. By checking the strength and reliability of
the foundations, it was established that the margin of the strength of the foundation is
67%.

Knouosi cnosa: mexuiune obcmedicenHs, Hecyya 30amHiCmb, CMIHA, OCHO8A,
NPOEKmosana Ha0Hy00ed.

Keywords: technical survey, bearing capacity, wall, base, designed superstructure.

IMocranoBka npodiaemu. TexHiuHe OOCTEXKEHHS € OJHIEI0 3 T'OJOBHUX
YMOB MpHU pO3poOLI MPOEKTy PEeKOHCTpyKuii OyniBmi. BusBiIeHHS iCHYrOUMX
Jne(eKTiB T03BOJISE MepeA0aYnTH TaK 3BaHI MPOOJEMHI MiCIS B eJIeMEHTax
KOHCTPYKIIH, 5Ki HEOOXiMHO TEpeBipUTH Ha MOXJIHBICTh ITOJANBIION
eKCIUTyaTaIlil Ta 3a HEOOXiTHOCTI — 3a0e3MEUUTH 3aXOqH IOMO0 IX MiACHICHHS
[1,2].

[TpoBeneHHS TEXHIYHOTO OOCTEKEHHS KOHCTPYKLIH YKPHUTTS TOJIOBHOTO
kopirycy BommHCRKOT 0OmacHOi mutsdoi kiiHigHOI mikapHi KII «BomuHCBKE
obnacHe TepuTOpiajgbHEe 00’ €IHAHHS 3aXUCTy MAaTepUHCTBA 1 JUTHHCTBA»
nepenyBaio HeoOXiJHOCTI MEepPEeBIPUTH MILHICTh WOT0 KOHCTPYKIINA 3 METOI0
MOATBIIMX PEKOMEHAIIIN 010 MPOSKTY PEKOHCTPYKIIIL.

[TmaHoM peKoHCTPYKIT nepenbadaeTbess Han0y10Ba JEKITBKOX MTOBEPXIB 3
METOI0 PO3MIUPEHHS MPOGECiHHOT MiSTBHOCTI 3aKIaay Ta 30UTbIICHHS KUTBKOCTI
JbKKOMICIIb. Peaizaiiis 1aHOTO MPOEKTY, BiAIMOBIIHO, MPU3BEIC 0 CYTTEBOTO
30UTBPIICHHS HaBaHTA)XCHHS Ha OCHOBH Ta (yHmameHntn OymiBmi. Towmy,
BpaxOBYIOUH MPOIO3HIIT 010 HAAOYIOBH, MEPIIOYSPrOBO HEOOXITHO OLIHUTH
TEMEPIIIHIA CTaH HECYINX KOHCTPYKIiH, IIepeBIpUTH MIIIHICTh CTiH Ta OCHOB Ha
Ii/IBUIICHE HAaBAaHTAXEHHS, HaJaTH pEKOMEHJamii 00 eKCITyaTalliiHuX
BJIACTHBOCTEH JaHHUX €IEMEHTIB.

AHagi3 ocTaHHIX AocTimKeHb. 3a TPHUBAJOi eKcIUTyaramii OymiBeNlb y
HECYYUX eJIEMEHTaX BHHUKAIOTh 3MIiHH, SIKI MOXYTh HPHU3BECTH 1O BTpaTH
HECy4ol 3JJaTHOCTI OCHOBU. TakoX MOXJIMBA 3MiHAa MIITHICHMX BIIACTHBOCTEH
caMHUX MartepialiB KOHCTpyKLil. Bce me moTpiOHO BpaxoByBaTH Ipu po3poOi
MPOEKTIB PEKOHCTPYKINi, SKi TOB’S3aHi 31 3MIHOIO BEIWYUHH Ta BUAY
HaBaHTA)KCHHS HA OCHOBH.

JUis OWiHKM peayibHOTO CTaHy KOHCTPYKILIH B IEpIIy 4Yepry NPOBOAATH
TEXHIUHI OOCTEeXEHHS, y SKHUX IETalbHO BiJOOpaXkaroTh MpoOJIEMHI Micls Ta
BUSIBJISIIOTH icHYI0U1 nedextn [3].
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[Ipu Takux AOCITIIKEHHS BUBYAIOTH (PAKTOPH, SIKIi MOXXYTh BIUTUBATH HA
3HW)KEHHS eKCIUTyaTaliiiHol npuaatHocTi OyaiBii [5], Ta BU3HaYaTH, mepeBipKy
MIITHOCTI SIKUX CaMe¢ CJIEMCHTIB KOHCTPYKIIA HEOOXIiTHO TMPOBECTH I
BpaxyBaHHS peaji3alii MoJaNbIINX 3MiH y IUIaHyBaJIbHIA CTPYKTYpi OyIiBIi.

[pupatHicTs 1011 mojanblnoi  eKCIDTyaTalii HecyuuX eJIEMEHTIB
KOHCTPYKIIA Ta iX OCHOB BH3HAYAEThCS HA MIJICTaBl BIiAMOBIIHOCTI
HOpPMAaTUBHUM BuUMoTaM [1].

Mera podoTH — BU3HAUCHHS TEXHIYHOTO CTAaHY KOHCTPYKLIH YKpHUTTA
TOJIOBHOTO KopIirycy BonmmHCBKOI 001acHOi AUTAYO0i KIIHIYHOI JIKapHI y M.
JIlynpky 3a pe3ynbTaTaMH BHKOHAHOTO OOCTEXEHHs, IepeBipka Hecydoil
3IATHOCTI CTiH Ta OCHOB JJISI MOXKJIFBOI HaOYZOBH KUTBKOX MTOBEPXIiB.

Bukjaag ocHoBHOro Mmarepiaay. 3rifHo 3 TEXHIYHHM 3aBJaHHSIM Ha
00CTeXEeHHS KOHCTPYKIIH YKPHUTTS TOJIOBHOTO Kopmycy BosmHCchKo0i 001acHOT
nutsdoi  kmiHigHoi JikapHi  KII  «BosuHChke oOJlacHE TepHUTOpiajbHE
00’eIHAHHS 3aXUCTy MaTEpUHCTBA 1 TUTHHCTBA», (axiBLi HAyKOBO-IOCIIIHOT
OyniBenbHOI abopaTopil JIyIbKOro HaliOHAIHHOIO TEXHIYHOTO YHIBEPCHTETY
BUKOHAJIM OOCTEXEHHsI OCHOBHMX HECYYMX KOHCTPYKLiH cropyau (CTiH,
(GyHIaMEHTIB, TEPeKpUTTs), JOCHIIKEHHS  XapakTepUCTHUK  MarepiaiiB
KOHCTPYKIIif YKPUTTS HEPyWHIBHUMH METOIaMH, 3BIT PO 1ie HaBeaeHo y [3, 4].

VY 3B’SM3Ky 3 THUM, IO IUIaHyeTbcs H00ynoBa Kopmycy (HamOymoBa
KUTPKOX TOBEPXiB), BUKOHYBAIH PO3PAXYHOK CTiH Ta OCHOB YKPHTTS Bill Bard
ICHYIOUMX KOHCTPYKIII 1 JOJAaTKOBOi BarW MPOCKTOBAHOI HAagOYAOBH —
25 /M.

VY xo1i obcrexenns ykpurts (horodikcaii HaBeneHi B rogarky Ne6 [3])
OyJIi BCTaHOBJICHI THII, PO3MIpH Ta Mapku (Kiacu) OETOHY OCHOBHUX HECYYHX
KOHCTpYKLiH. OMHaK BU3HAYUTH HEPYHHIBHUMH METOJAMH apMyBaHHS CTiH Ta
(GbyHaMeHTIB, BCTAHOBUTH THUN (YHAAMEHTIB 1 NMEPEKPUTTS, iX TOBIIMHY Ta
BHCOTHI BIZIMITKH, 0€3 BTpy4YaHHS Y CTPYKTYPY KOHCTPYKIIiH, OyJI0 HEMOMXIIHBO.
Tomy nJsi BCTAHOBJICHHSI apMyBaHHS Ta JIETaJbHUX KOHCTPYKTHUBHHX DIllIEHb
OyB BHKOHaHWI IOLIYK Ta aHaji3 OPHUIiHANBHOI NPOEKTHOI JOKyMEHTaulii Ha
YKpHUTTS. Y pe3ynpTari Oyl BCTaHOBIICHI TaKi KOHCTPYKTHBHI OCOOJMBOCTI
CHOpY/IH:

a) pyHIaMeHTH — MOHOJITHa (PyHIAMEHTHA TUTUTa TOBIMHHOKO 700 MM.
Bigmitka Huzy -4.720. Kimac 6erony — C16/20 (M300). ApmyBanHs —
apmatypoto knacy A-111 (A400C) [3];

0) crinu no ocsix 1-4 — moHouiTHI, ToBIIHHOK 500 MM. Bucora 1o HU3y
nepekputTs — 2430 MM. ApMyBaHHS HaBEZCHE HIDKYE;

B) MHEpeKpuTTs — 30ipHO-MOHOJITHE. MOHOJITHA IUIMTAa HEPEKPHUTTS
ToBmuHOIO 150 MM ymamrToBaHa To  30ipHHX  3aTi300€TOHHHX
KPYTJIOTIOPOKHUHHMX IUTUTAX, Y IPOMIDKKAX WX IUIUT PO3TAIIOBAaHI MOHOJITHI
6anku mupuHOoto b=520-540 MM, Bucotoro h=600 mMm. Cxema KOHCTPYKIIii Ta
apMyBaHHS HaBe/IeHI Ha puc. 1.
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Pucynox 1. KoHcTpykuist 30ipHO-MOHOJIITHOTO MIEPEKPHUTTSI

T) MO NEPEKPUTTIO BJIAINTOBAHA CYIUIbHA 3aCHIKA IICKOM TOBIIUHOIO
1100 MM i3 TpaMOyBaHHSM Ta BIAIITYBAHHSM ITiAJIOTH MIEPIIOTO TIOBEPXY.

IlepeBipouHuii po3paxyHOK CTiH YKPUTTS

BHyTpimHI Ta 30BHIIIHI CTiHM YKPHUTTS AWTSAYOI JiKapHi, 3TiAHO 3
MIPOCKTHOIO JIOKYMEHTALI€I0, MPHHHATI y MOHONITHOMY BHKOHAHHI, OJHHM
KapKacoM pa3oM i3 (PYHAaMEHTHOI MOHOJITHOK IUIMTOI0 Ta MOHOJITHHM
MEePEeKPUTTAM CXOBHINA. TOBIIMHA CTIH TO BCIX OCSX CTaHOBUTH H=500 mwm.
Bucora h=2430 mwm. Crinu 3aapMoOBaHi KapKacaMH 3 BEPTHKaJIbHOIO POOOUYOI0
apmarypoto kinacy A400C.

3rifHO 3 3aBJAaHHSIM, BHUKOHYETHCS MEPEBIPOYHUII PO3pPaxXyHOK i3
JIOIATKOBUM HaBaHTa)XEHHsAM 25 T/M.II. HAWOUIbII HaBaHTaXKEHOI CTIHM O OCi
"3". Po3paxyHOK BEeI€ThCS AJISl OTHOTO M.II.

CriHny yKpuTTs po3paxoByBaimu (3rigHo 3 [6]) Ha HaBaHTaXEHHs Bif
BJIACHOI Baru, Bard HEPEKPHUTTS, HACHITHOTO YIIUIBHEHOTO ITiCKY, KOHCTPYKIIl
I/ITIOTH TIEPLIOTO IOBEPXY, CTiH MEPIIOrO IOBEPXYy Ta MEPEKPUTTS HEpIIOro
TIOBEPXY.

[Toronne HaBaHTa)XeHHS BiJ BJIAaCHOI BarW CTiH YKPHUTTS CTaHOBUTH
012=33,4 kH/m.n. llluprxa BaHTaXHOT CMyTH Ha | M.IL. cTiHM — B = 6,1 M.

IToBHE pO3paxyHKOBE HABAHTAXKEHHS Ha I[EPEKPUTTS YKPUTTS —
0,=48,12 xH/M2. BigmoBimHe  MOTOHHE  HABaHTAXKEHHS HAa  CTiHY:
Q2= 2 xB=48,12x6,1=293,6 kH/m.n.

[ToBHE piBHOMIpHO PO3MOAiTICHE HABAHTAXXEHHS HA MEPEKPHUTTS IEPIIOTO
noBepxy — (s=7,42 kH/m’. BiImoBimme MOroHHe HABAHTAXEHHS HA CTiHY
CTaHOBUTH: (3= (3XB=7,42x6,1=45,3 kH/m.n.
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IToronHe HaBaHTaXeHHS BiJ BIACHOI BarM CTiH IEPLIOTrO MOBEPXY
cTaHoBUTh (4=34,0 kH/m.n.

JlonaTtkoBe HaBaHTaXXEHHs HA CTiHY BiJ IPOEKTOBaHOI HanOyHOBH
cTaHoBUTH j5 =250,0 xH/m.n. (3rigHO 3 Y4SPBOHUMH JIHISIMH Ha IUIaHI — pHC. 2).
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Pucynox 3. Cxema apMyBaHHS CTiH YKPHUTTS
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[ToBHE po3paxyHKOBE MOTOHHE HAaBaHTKEHHS Ha CTiHY:
g=qu+ Qi+t Qut Qis=33,4+293,6+45,3+34,0+250,0=656,3 kH/m.n.

PospaxynkoBa Bucorta ctinm — H=2430 mm. Posmip mnepepidy crinn
npuitMaemo piBHEM b xh=500x1000 mm.

3riflHO0 3 TPOEKTHOIO JOKYMEHTAl€l0, MO3J0BXKHI po0oYi cTepikHI
IUTOCKMX KapKaciB CTiH BUKOHaHi 3 apmatypu D18 A-III (A400C) i BcTaHOBICHI
o IBi IITYKH B Kapkaci. [lomepeuna apmaTypa — 31 CTepXkHiB JOBXHUHOIO 470
MM B8 A-1 (A240C), mo BcTaHOBICHI MO BHCOTI 3 kpokoMm 150 mm. Kpok
KapKaciB 1mo JoBxuHi cTiHu ctaHoBHTH 200 MM (puc. 4). CTiHE BUTOTOBJICHI 3
6erony xmacy C16/20. Byna BuKOHaHa TepeBipKa MIITHOCTI HOpMaIbHUX
mepepisiB CTUCHYTHX elleMeHTiB (3rimHo 3 [8]).
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|
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Pucynox 4. Cxema apMyBaHHsI CTiH 110 oci "3"

Pospaxynkom BcTanoBiieHO, 1m0 Npg=657 kH < N=6679xH, Tt00TO,
MIIHICTh CTIH YKPUTTS Ha 3aJjaHe HaBaHTaKEHHs 3a0e3nedeHa i3
ACCATUKPATHUM 3aI1aCoM.

IlepeBipounmii po3paxyHOK Hecy4oi 3JaTHOCTI OCHOBH X
(pyHIaMeHTHY NIUTY

[NepeBipky Hecy4ol 34aTHOCTI OCHOBH HMPOBOJIMIIN BiANIOBITHO JO BUMOT
JBH B.2.1-10:2018 [9].

OyHIaMEHTH YKPHUTTS — MOHOJITHA 3aJ1i300€TOHHA IIMTA TOBIIUHOIO
700 MM, BigMiTKa HU3Y IUTUTH CTAaHOBUTH -4,72 M. [lnura BukoHaHA 3 GETOHY
knacy C16/20, 3aapmoBana po6odoro apmatypoto kiacy A-I11 (A400C).

BuxonyBaBcs 30ip HaBaHTa)keHHS Ha (pyHIZaMEHTHY IUTUTY Bif yciel
OymiBmi.

HaBanTaXeHHS BiJ BIACHOI Baru yCixX CTiH yKpUTTS:

P yip.= Qi1 *Lemsee=33,4 X214 = 7147,6 kH
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[ToBHE piBHOMIPHO PO3MOJiICHe HABAHTAKEHHS HA TIEPEKPUTTS YKPUTTS
CTAHOBHTH (;=48,12 kH/m’. HaBaHTaXeHHS Bi yCHOTO MEPEKPHTTS YKPHUTTS
CTaHOBUTH

Prepyip= U2 ><S,,Lp”<p =48,12x619,1=29791,1 kH

[ToBHE piBHOMIpPHO p03nozuneHe HaBaHTAXXCHHsI Ha NIEPEKPUTTS HEPIIOTO
MOBEpPXY CTaHOBUTH (3=7,42 kH/v’. HaBaHTaXeHHS Bix YCBOT'O IEPEKPUTTS
TMIEpILIOTO TOBEPXY CTAHOBUTH

Prep 1 no6e= U3 *Spep.1 nos.=7,42%619,1=4593,7 xH

[loronHe HaBaHTaXCHHS BiI BIIACHOI BarM CTiH NEPIIOTO IOBEPXY
craHoBuTh (4,=34,0 kH/m.n. HaBaHTaXeHHS BiI BIACHOI Barm YCiX CTiH
TIEPIIOTO TOBEPXY CTAHOBHUTH

Pcmlmm q|4><|—cm3a2_340 x214 = 7276 xH.

JonatkoBe HaBaHTAXKCHHA BiJl MPOSKTHOI HAaAOyIOBH Ha CTiHU
CTaHOBUTH

Qis = 250,0 kH/m n.

Toxi nopaTKOBe HaBaHTaXKEHHS Ha YCIO (QyHIaMEHTHY IUIUTY:

Pioo. = Uis X Lepmnecyu =250 x139,3= 34825 kH.

[ToBHe HaBaHTa)KeHHS BiJ Baru OyniBii Ha (GyHAAMEHTHY ILUINTY:

Pﬁyo. = Pcm.y}(p.+ Pnep.y}(p.+ Pnep.] nos. T Pcm.] mn's'.+ POOOF

=7147,6 +29791,1 +4593,7 +7276 +34825=83633,4 kH

Brnacna Bara ¢pyHIaMEHTHOI ILTUTH:

Py =V g X 0 =433,3x25=10832,5 xH, ne

Vs =S g X O = 619%0,7=4333 °, p =25 kH/u®

Sy = 619 1°

Bara OyxiBii pa3oM i3 pyHAaAMEHTHOIO TUTUTOIO:

P=Pg + Py, =83633,4+10832,5=94465,9 kH

@DaKkTHIHAN THCK Ha TPYHT:

94465,9/619=152,6 kH/m*(xI1a)

OcHOBOIWO (DYHIAMEHTY, 3TiJHO 3 TEXHIYHAM 3BITOM MPO I1HXKCHEPHO-
reosioriuni BumykyBauus [3], ciyrye 1pynt ITE-4 — cymicok IIacTHYHHIA,
HU3LKOIIOPHUCTHUH, MUITyBaTUH, clabo3ami3HeH i, cipyBaTo-xoBTHA. [IibHICT
rpynty (p) mpu mpupomiii Bomorocti (W=0,20 1.0.) cranouts 1,90 r/cem’.
KoediuienT nmopucrocti — 0,70 1.0. [Totyxnicts mapy — 3,0 — 4,4 m.

®Di3nKko-MeXaHIYHI XapaKTePUCTUKH LILOTO TPYHTY:

7, = 188 xH/M®, @, =22°, C;; = 12 kITa. TIpuiimaemo:

Vo1 = 12, YVe2 =1,0; M, =0,61; |\/|0| = 3,44; M_ =6,04.

Po3paxyHkoBuii omip IpyHTY:
Yc1Vc2 /
R= " [MykZbYIl +Mqdsvy +Mc¢//} =

= 1,2x1/1[0,61 x1x1%x18,8+3,44%4,72%x18,8+6,04x12]=
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=1,2[11,468+305,25+72,48]=1,2%389,2=467 xlla

Otxe, GakTUYHUI TUCK HA IPYHT CTaHOBUTH /53 klla, TOOTO BiH ympuui
MEHIIHNH BiJi PO3paxyHKOBOTO ONOpY IPYHTY - 467 xlla. lle o3Havae, 1o 3anac
MII[HOCTI OCHOBH CTaHOBHUTb

(467-153)/ 467 x100%=67,2%

BucHoBkn. VY pe3ynpraTi TPOBENCHHS TEXHIYHOTO  OOCTEXCHHS
KOHCTPYKIIA YKPHUTTS TOJOBHOTO Kopmycy BommHCBEKOI 00macHOi IuTI490i
ximiHigaoi mikapHi KII «BommHcbke oOmacHe TepuTopianpHe 00’€THAHHS
3aXHUCTY MaTepuHCTBA 1 JUTHHCTBA», BCTAHOBJICHO, IO 32 Yac EKCIUTyaTawil
OyaiBii KOHCTPYKIIii OTpHUMany HU3KY Je(eKTiB i momkomkens [3], mpote ixHiit
CTaH MOXKHA BBXKATH 3a0BUTEHUM [4].

IepeBipKorO MIITHOCTI HECYYHMX CTIH Ha 3aJaHe JI0JaTKOBC HABAHTAXKCHHS
BiJl IPOCKTOBAHMX BEPXHIX MOBEPXiB OYMiBIi BCTAHOBJICHO, IO MIIHICTh CTiH
YKpUTTsl 3a0e3nedeHa i3 JecsATHKpaTHUM 3amacoM. [lepeBipkoro MilHOCTI Ta
HaJiHOCTI OCHOB BCTAHOBIICHO, IO 3arac MII[HOCTI OCHOBU CTaHOBUTH 67%.
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