JNEPKABHA CJYKBA HA3BUYAWHNX CUTYAIIN YKPATHUI
HALIOHAJBHOI'O YHIBEPCUTETY UMBLILHOI'O 3AXUCTY YKPATHU
YEPKACHKMI IHCTUTYT NOKEXKHOI BE3NEKHA
IMEHI TEPOiB YOPHOBWJISA

DaKkyJbTeT MOKEKHOI Oe3nmeKn

Kadenpa 06e3nexu 00’ €kTiB OyAiBHMITBA TAa OXOPOHH Npaili

llozoees C. B., bepezoscvkuti A. 1., Cioneti C.O., Pyoewxo 1.B., Kyniya O.C.

METOJINYHUMI IMMOCIBHUK
10/10 BUKOHAHHSI KOHTPOJIBHOI pOOOTH
3 oucyunnainu «byoieni i cnopyou ma ix noeediHKka y HA036UUAUHUX CUMYAUIAX)

«3AJIIBOBETOHHI KOHpTPYKuIi TA IX HOBEJIHKA Y
HAJIBBUYAUHUX CUTYALISIX»

IlepeBipka BiAMOBIAHOCTI KJIACIB BOrHECTIHKOCTI 32113006 TOHHUX
koHcTpykuiii 3a JICTY-H b EN 1992-1-2:2012 €Bpoxon 2.
[IpoexTyBaHHs 3a711300€TOHHUX KOHCTPYKIIIA. YacTuna 1-2. 3aranbHi MOJI0KEHHS.
Po3paxyHok KoHCTpyKIIii Ha Boraectiiikictb (EN 1992-1-2:2004, IDT).

Jlns 3100yBayiB BUIIOi OCBITH 3a MEpIIUM OakaJaBpChKUM PIBHEM OCBITH 3a CHELIabHICTIO 263
«{uBinbHa Oe3neka» y raimysi 3HaHb 26 «l{uBinpHa Oe3nexay

Yepkacu 2023
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[Toznee C.B., bepesorcekuit A.l,, Cigaeit C. O., Pygemxo I[.B., Kymma O.
3anizobemonni KOHCmMPYKUii ma ix nogediHKa y HAO38UUAUHUX CUMYAUIAX
METOJMYHUN TOCIOHMK 010 BUKOHAHHSA KOHTPObHOI poboTu/ Ilo3neer C.B.,
bepezoBebkuii AL, Cigneit C.O., Pygemxo I[.B., Kymima O.C. — Yepxkacu:
Yepkacbkiii  1HCTUTYT TOXexHOI Oe3meku imeHi [epoiB  YopHoOuis
HarmionansHOT0 yHIBEpCUTETY LIMBUIBHOTO 3aXHUCTy YKpainu, 2023. — 46 c.

Metorw mnociOHMKa 11010 BHUKOHAHHS KOHTPOJIBHOI pOOOTH € HaJlaHHS
JIOTIOMOTH 3/100yBayaM BUIIOi OCBITH 3a MEPIIUM OaKalaBPCHKUM PIBHEM OCBITH
3a cremianpHicTIO 263 «l{uBinmbHa Oesmeka» y ramy3i 3HaHb 26 «l{uBinbHa
Oe3meka» y BUOOpI Ta BUBUEHHI HABYAIBHOTO Matepiaidy 3 IUCUUILTIHU «bymiBmi 1
CIOpYAM Ta IX TMOBEIIHKAa Yy HaJA3BUYAWHUX CHUTYaIlsiX», 3a  PO3ALIOM
«3a1300€TOHHI KOHCTPYKLIi Ta iX MOBEAIHKAa Yy HAA3BHYAWHUX CHUTYallIIX» Yy
YacTHHI: TIEpeBIpKa BIJMOBIIHOCTI KJIAaciB BOTHECTIMKOCTI 3ai300€TOHHHMX
KOHCTPYKIIi 32 €BPOKOIOM 2.

Hanani kopoTki BIOMOCTI MpPO OCHOBHI MPHUHIMIN TIEPEBIPKU KJIACIB
BOTHECTIMKOCTI 3alli300€TOHHUX KOHCTPYKLIN 3a TaOMuMUsIMH 1 CHPOILIEHUM
(30HHUM) METOJIOM.

[HKeHepHI pO3paxyHKH 1 KOHCTPYIOBAaHHS 3allI300€TOHHUX KOHCTPYKIIN
MMOBUHHI BUKOHYBATUCh BiAMOBITHO 10 mitounx [lepkaBHux bymiBenpHux Hopwm 3
BUKOPUCTAHHSAM HOPMATHUBHOI, JIOBIJIKOBOI Ta HAaBYaJIBHOI JIITEpaTypH, HAAAHOI Yy
KIHI[l TTIOCIOHUKA.

Pexomenoosano Memoopaoorw Yepracvkoeo incmumymy noxicexcHoi be3nexu
imeni I'epoie Yopnoouns HYI1[3 Vrpainu
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1. 3AT'AJIBHI BKA3IBKH I BUMOI'M

3anizobemonni nepekpummsa — OCHOBHUIN BUJ TIEPEKPUTTS y Oy IIBHUIITBI.
Boun MaroTh Taki mepeBard, SK BeNIMKAa HeCyda 3AaTHICTh, TiTl€HIYHICTS,
BOTHECTIHKICTb, JKOPCTKICTh, KOPO31HA CTIUKICTh. 3ai300€TOHHI MEPEKPUTTS 3a
METOJIOM BUPOOHUIITBA MOXKYTh OyTH 301pHi, MOHOJIITHI Ta 301pHO-MOHOJIITHI.

Hait6ipmm mormmupeni y npakTuill OyiBHUIITBA MOHOJIMHUX NEPEeKPUNINIE
— peOpHcTi TEPEKPUTTS 3 OAJIOYHMMH TUIMTaMH. B TakuxX TMEpEeKpUTTIX IUINTA
MEPEKPUTTSI OMUPAETHCS HA Apyropsiani O6anku. [Apyropsani O0anku, y CBOIO 4epry,
ONMPAIOTHCS Ha TOJIOBHI 0aJKU, & OCTaHHI — HA KOJIOHU a00 CTIHU.

36ipni nepekpummsa CxnanaroThCs 13 30IpHUX MaHENeH 1 MATPUMYIOUHX 1X
pUTeiB, sIKI PO3TAIIOBYIOTHCS B3JIOBXK ab0 momepek OyaiBii. Pureni onuparoTbes
Ha CTiHU a00 KpaliHl Ta IPOMIKHI KOJIOHH.

3ae0anna KoHmMponvHoi po6omu CKIANAETHCI 3 TOro, 100 3poOUTH
pPO3paxyHOK 1 CKOHCTPYIOBaTM HaWOUIbII TMOIIUPEH1 30ipHI 3a11300€TOHHI
KOHCTPYKIIi, SIKI 3aCTOCOBYIOThCSI MpU OYAIBHUIITBI BUPOOHMUUX OydiBelb Ta
CIOPY[, BU3HAUNUTH (PaKTUUHI MEK1 BOTHECTIMKOCTI 3aJ11300€ TOHHUX KOHCTPYKIIiH,
1 TUM CaMUM 3aKpIUTH 3HaHHS, OTPUMaH1 MpU BUBYCHHI TEOPETUYHOTO KYpCY.

Mema konmpoavnoi podomu — HamgaHHs 3700yBavyaM BUIOI OCBITH
HAaBUYOK 3 TIEPEBIPKH BIAMOBIAHOCTI KJAciB BOTHECTIMKOCTI 3a1i300€TOHHUX
KOHCTPYKIIiH (a came, CTIHU, IJIUTH EPEeKPUTTS, KoJIoHU 1 0anku) 3rigHo JACTY-H
b EN 1992-1-2:2012 €Bpokoxa 2. I[IpoexkTyBaHHS 3ami300€TOHHUX KOHCTPYKIIiM.
UYacTtuna 1-2. 3aranpHi monoxeHHs. Po3paxyHOK KOHCTPYKIIM Ha BOTHECTIMKICTh
(EN 1992-1-2:2004, IDT).

KonTtponbHa po6oTa BUKOHYETHCS Ha CTaHJAPTHHUX apKyiiax A4 3 OZHOTO
OoKy, yopHWIamMu abo JpykoM. BoHa CKJIaga€eTbCsi 3 TUTYJIBHOTO apKylia
BCTAHOBJICHOT ()OPMH, 3MICTYy, OCHOBHOI TEKCTOBO1 YaCTHUHH, TIEPETIKY JITEpaTypH.

KoHTponbHa poboTa cKiTamaeTses i3 4-X pO3paxyHKOBUX 3aBIaHb, a CaMe:
MEepeBIPKUA BiJIMOBITHOCTI KJIACIB BOTHECTIMKOCTI 3a1i300€TOHHUX KOHCTPYKITIN
(3a1300€TOHHOI CTIHU, TIMTH, Oanku 1 kojionu) 3rigHo JJCTY-H b EN 1992-1-
2:2012 €spoxkon 2. [lpoekTyBaHHs 3ai300€TOHHUX KOHCTpyKIii. Yactuna 1-2.
3aranpHi TOJIOKeHHS. Po3paxyHOK KOHCTpyKIlid Ha BorHecTiikicth (EN 1992-1-
2:2004, IDT), 3a TtabaumsmMu 1 30HHMM MeTojaoM. KokHe 3aBIaHHA Mae
3aKIHUyBaTHUCS] BUCHOBKOM.

[Ipuknany BUKOHAHHS 3aBJaHb, a TAKOX BUOIP BXIIHMX JaHUX, IIOJI0 LHUX
3aBJaHb HAIAHO HUXKYE, y PO3/Li 2.



Bukonani y po0oTi 3aBiaHHS 1 PO3PaxXyHKH MalOTh CYIPOBOIKYBaTUCH
KOPOTKUMHU TMOSICHEHHSMH, TTOCHJIAHHSIMHU Ha HOPMAaTUBHY, JOBIIKOBY 1 HABUAJIbHY
JiTepaTypy, pO3paxyHKOBUMHU CXEMaMH Ta PUCYHKAMHU.

VYci po3paxyHKOBI (HOpPMYSIH CITiA BUMHCYBATH Yy JITEPHOMY IO3HAYCHHI,
NPUIHATOMY 32 HOPMAaTUBHUMH JIOKYMEHTaMH, a TIOTIM pPOOHWTH YHCIIOBI
MIJCTAHOBKHA BEJHMYMH, SKI BXOIATH M0 (OPMYJIH Y TOPSAKY PpO3TallyBaHHS
JITEPHUX MMO3HAYOK.

SIKIo pe3ynbTaT pO3paxyHKIB Ma€ PO3MIPHICTb, TO KpIM YHCIa JOJAI0Th
OJIMHUIII BUMIDY.

VY KiHIIl KOHTPOJIBHOI pOOOTH HAJAETHCS MEPEIIK BUKOPUCTAHOI JIITEpaTypH.
KonTponbHa po6oTa HE 3apaxoOBY€eThCS Y HACTYITHUX BUMAIKAX :
— KOHTpOJbHA poOOTa BUKOHAHA HE CAMOCTIIHO;
— KOHTpOJIbHa po0OTa BUKOHAHA HE MOBHICTIO;
— KOHTpOJIbHa p00OOTa BUKOHAHA HEAKICHO 1 MICTUTH TpyO1 MOMUJIKH;
— KOHTpOJIbHA poOOTa BUKOHAHA HE 32 CBOIM BapiaHTOM.
( 32 OaxxaHHSIM BUKJIaJja4a HOMEp BapiaHTy MOXe OyTH 3MIHEHO)



2. IPUKJIAJI BAKOHAHHSI KOHTPOJIbHOI POBOTH

IlepeBipka BiAMOBIAHOCTI KJIACY BOTHECTIMKOCTI 3a/1i300€TOHHOI IJINTH
NnepeKpuTTs
3aBaannsa 2.1: BusHaunTH BOTHECTIMKICTH 3a/11300€TOHHOT HEHANIPY>KEHO1
BUTRHOCTIEPTOI TUTUTH NEPEKPUTTS NAPKIHTY Y 9-TH OBEPXOBOMY
0aratocekUiiiHOMY KMTJIOBOMY OYyIMHKY 32 JOTIOMOTOI0 TAOJIMYHUX TAHUX Ta
CIIPOIIIEHOTO (30HHOTO) METOTY.

2.1.

Ne | Buxigni Jlitepu npizBuiia
am ALT, | B, |BH, |TK, |SJ, |EO, |€H |XY, |31, |H]IIL
q X M ) C P I 1] {0) bl

1. Crynins I II III
BOTHECTIHKO
cTi OymiBii

2. | Knac betony C16/20 ‘ C20/25 C25/30 ‘ C30/35

3. | Posmipu 200 x 2000 200 x 1600 200 x
nepepisy, 2500
hxb, Mmm

4. | BiacTans 10 15 20 25 30 40
oci
apMaTypH,
MM

5. | Io3mosxHe | 4916 A400 4022 A500 3018 A400 3018 A500 2025 A400
apmyBanms | (As= 804 M%) | (As= 1520 Mv?) | (As= 942 M%) | (As= 762 Mm?) (As= 982 Mm?)

6. | JlomxwuHa | 6m /250 kH/™m 8 M /300 xkH/m Om /
IIPOJIBOTY 400xH/m
IUTUTH, M /
Fq, kxH/Mm

1. O6upaemo cBiii BapianT. Bxigni gani.
IIpizBuie PaTyBaJILHUK:

- mepa yitepa «P» HaMm BKasye, 110 CTYIIHb BOrHECTIHKOCTI OyniBmi I1;

- Ipyra jitepa «S» Bka3ye Ha kiac 6etony C 25/30;

- TpeTs qitepa «T» Bkazye Ha po3Mmip mepepizy 200 mm (Bucota) X 2000 mMm
(mmpuHa);

- yeTBepTa Jitepa «Y» BKa3zye Ha BiACTaHb J10 oci apmaTypu 30 MM (3aXHCHHUIA
map 6eToHy);

- ’gra Jitepa «B» Bkasye Ha MO3I0BKHE apMYBaHHS, 110 CKJIAAETHCS 3 YOTHPHOX
CTEpKHIB giameTpoM 22 MM Mapkoro ctaimi AS500, A¢roma monepeyHoro
nepepizy apmarypu 1520 mMm®.

- mIocTa JiTepa «A» BKadye Ha JIOBKHHY MHPOIBOTY IUTH |=6 M Ta niro

PIBHOMIPHO-PO3MOALIEHOr0 HaBaHTaxkeHHs Fyq = 25 kH/m.



2. BuzHayaemo, HeoOXiIHUIT HOPMOBaHUIA KJIAC BOTHECTIHKOCTI MJIUTH
NMEPEKPHUTTS NAPKIHTY 9-TH MOBEPXOBOI0 0AraToCeKWiiHOT 0 KUTJI0BOI0
OyAHMHKY.

Tabnuuna 1 — Crynivs BOrHecTinkocTi SyaunHky Ta KNacm SBOrHecTinkocTi SyaisensHnx KOHCTPYKLin

MinimanssHi 3HaveHHs KNacis BorHecTinkocTi GyAaisensHMX KOHCTPYKUIN | MakcumansHi sHaveHHn
S rpyn NnowmpeHHA BOrHIO No HMux
= . Cxopnosi Enementn cymiwernx)
§> Crhun nnowanxm, x':)i'rrn nokpurTis
§ Kocm"' mbxknosep-
‘g Hecyui Ta __ |BnyTpiwHi| Kononu cxonm, x?;&m;‘:‘ nnuTn, Oamna,
S |exonoesx camo- 30BHiWHI | HeHecyui Ganxu, = e epmn,
S oA Hecyui | Henecywi | (nepero- mapuui B E0ry NPOTORSE apxn,
poaxm) cxonosmnx nasa pamn
xniTox Freiam)
1 REI 150 REI 90 E 30 El 30 R 150 R 60 REI 60 RE 30 R 30
MO MO MO MO MO MO MO MO MO
n REI 120 REI 60 E 15 El 15 R 120 R 60 REI 45 RE 15 R 30
MO MO MO MO MO MO MO MO MO
m REI 120 REI60 |E 15 MO El 15 R 120 R 60 REI 45 He HopmyoTsecs
MO MO E 30, M1 M1 MO MO M1
na REI 60 REI 30 E 15 El 15 R 15 R 60 REI 15 RE 15 R 15
MO MO M1 M1 MO MO MO M1 MO
mne REI 60 REI30 |E 15 MO El 15 R 60 R 45 REI 45 RE 15, MO R 45
M1 M1 E 30, M1 M1 M1 MO M1 RE 30, M1 M1
v REI 30 REI 15 E 15 El 15 R 30 R 15 REI 15 He HopmyroTeca
M1 M1 M1 M1 M1 M1 M1
vVa REI 30 REI 15 E 15 El 15 R 15 R 15 REI 15 RE 15 R 15
M1 M1 M2 M1 MO MO MO M2 MO
Vv He HopmyroTscs

Mpumirxa 1. Knacy sor+ecrtimxkocTi OyAisensHimx KOHCTPYKLIA BMIHaYaIOTh 3AaneXHO Bif HOPMOBAaAMHMX MDamHM-IHMX
CTaxis Ta mexi sBorHecrimkocTi signosiaHo no 1IBH B.1 2-7, ACTY 5 B.1.1-4, smanavennx y aonartxy .

Mpumirxa 2. KNac BOrHEeCTiMKOCTI CamMOoHeCyHmXx CTiH, ki Bpaxo8yOThCs Yy PO3paXyHKax XOPCTKOCTI Ta crinkocTi
SyamHKy, NDUAMAOTH SK AR HeCy4MX CTiM.

Mpumirxa 3. MNpoynu NoOwMperMHs BONHI0 Cyaisens MM KOHCTRYKLIAMM BMIHA4YaTL 3a MeToOaOM, HaseneHum y
Aaocnarxy O umx Hopaa.

BpaxoByrouu, 110 npuMIillieHHs MapKiHTy HEOOX1AHO B1JIOKPEMIIIOBATH BiJ
XKUTIIOBOI YaCTHHH OyIWHKY MEPEKPUTTSM, 1110 33 MPOEKTOM CITUPAETHCS HA HECYUi
ctinm (R 120) ta xomonmu (R 120) y OynmiBm II crymeHs BOTHECTIHKOCTI,
HOPMOBAHHI KJIac TUTMTH MEPEKPUTTS MAPKIHTY Mae OyTu He HibkuuM 3a — R 120.
3. Ilepexoaumo 10 TAOJTUYHOTO METONY.
BuxopucroByemo tabnuio 5.8 JCTY-H b EN 1992-1-2:2012 €Bpokon
2. [IlpoektyBanHs 3ayi300€TOHHUX KOHCTpyKIid. Yactuna 1-2. 3aranbHi

noyiokeHHs1. Po3paxyHOK KOHCTpykiiii Ha BorHecTidikicth (EN 1992-1-2:2004,
IDT).

Tabnuusa 5.8 — MiHimanesHi po3amipu Ta BiaCTaHi A0 OCi apmaTypu BifibHO 06NEepPTUX CyuifibHUX 3aniso-
6eToHHUX NNUT, WO NpaylolTs B OAHOMY Ta ABOX HarNpsmMKax 3 HeHanpy>XeHow Ta
nonepeaHbLO Hanpy>XeHoK apmMaTtypoto

Table 5.8 — Minimum dimensions and axis distances for reinforced and prestressed concrete simply
supported one-way and two-way solid slabs
MiHiManbHi po3mipu, MM
Minimum dimensions (mm)
Hopmosana

S BiacrtaHb go oci apmartypu a
BOrHECTINKICTb

Standard fire

ToswmHa nnutu hg,

axis-distance a

MM
s ! B8 BOX HaAnpsamMmkax
resistance Slab t?:lr:'t)ess hs |8 ogHomy Hanpsimky i two wapy:
1, /lx <1,5 1,5<1, [fiy =2
1 2 3 2 5

REI 30 60 10* it 1o

REI 60 80 20 i 15

REI 90 100 30 157 =)

REI 120 120 40 =0 25

REI 180 150 55 =0 49

REI 240 175 65 40 50




BpaxoByroun, 1m0 3amaHa IUTHMTa BUIBHO OIEpTa, 1 MPAIlOE Y OJHOMY
HaNpsIMKy BUKOPHUCTOBYEMO 3 CTOBITYHK.

3a pe3yapTaTaMM IEPEBIPKU BCTAHOBJIEHO, 110 3a TAOJIMYHUM METOAOM
3aJlaHa TOBIIMHA IUIMTH, 10 po3ranaerbes — 200 MM mepeBipKy Mpoxoje, aie
BiJICTaHb 210 oci apmarypu 30 MM HelOCTaTHA, TOTPIOHO 40MM.

4. TIpucTynaemMo A0 CIpoOIIeHOro (30HHOT0) METOY.
[Tonepeunuii nepepi3 MINTH PO3TISIIAEMO SIK TaKWM, 110 3a3HA€ BOTHEBOTO
BIUIUBY 3 OJIHOTO OOKY — 3HM3Y. Bijacrans a0 Bici apmatypu a =30 MM.

apmarypa

200

0 00

2000

30

Pucynok 1. Ilepepi3z 3a1i300emonnoi naumu nepexKpummsi.

[IpuBeneHHs monepevyHoro nepepizy 0a3yeTbcs Ha BU3HAYEHH] a, —
MOIIKOJIKEHOT 30HU O0IrPIBHOI MOBEPXHI.

[Ipuctymaemo no Bukopucranus pucyHky A.2 JICTY-H b EN 1992-1-
2:2012 €spoxon 2. IIpoekTyBaHHs 3a11300€TOHHUX KOHCTpPYKIii. Yactuna 1-2.
3aranpHi TOJIOKeHHS. Po3paxyHOK KOHCTpyKIid Ha BorHecTiikicts (EN 1992-1-
2:2004, IDT).

Y ToBmMHI nepepizy T 100 MM AUIMMO Ha 5 OJTHAKOBUX MapajeIbHUX
30H (N), T00TO Ha 20 MM KOXKHY.

3a puCyHKOM A.2 BU3HAYa€EMO TEMIIEPATypPH JIs CEPEANHNA KOKHOI 30HU
nepepizy Ta Uil EHTPY BChOTO nepepizy Gy, T00To Ha 100 Mm:

O1 (10mm)= 840°C

O, (30mm)= 580 °C

O3 (50mm)= 390 °C

O (70mm)= 280 °C

Os (90mm)= 180 °C

On =150 €
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Pucynok A.2 — Temnepamypni kpugi naum (éucoma h =200 mm) ona R30
— R240.

5. BuzHauaemo BianoBiaHi koedilieHTH 3HHKEeHHSI MiITHOCTi 0eTOHY Ha
cTuck K, (6))

Tabnuun B.1 — 3HaueHHn napameTpis aiarpamu "HanpyxeHHs-gedopmauis® Ans aBu4anHoro GeToHy
3a niABMLEHUX TemMnepaTyp

Temneparypa CunikaTHuin 3anosHiosay Kap6oHaTHuin 3anosHioBa4
Getony, 6, °C ';:.o/';:k £c1,0 Ecu1,0 fc.e/';:k €c18 Ecu10
1 2 3 4 5 6 7
100 1,00 0,0040 0,0225 1,00 0,0040 0.0225
200 0.95 0,0055 0,0250 0,97 0,0055 0,0250
300 0,85 0,0070 0,0275 0,91 0,0070 0,0275
400 0,75 0,0100 0,0300 0.85 0,0100 0,0300
500 0,60 0,0150 0,0325 0,74 0,0150 0,0325
600 0,45 0,0250 0,0350 0,60 0,0250 0,0350
700 0,30 0,0250 0,0375 0,43 0,0250 0,0375
800 0,15 0,0250 0,0400 0,27 0,0250 0,0400
900 0,08 0,0250 0,0425 0,15 0,0250 0,0425
1000 0.04 0,0250 0,0450 0,06 0,0250 0.0450
1100 0,01 0,0250 0,0475 0,02 0,0250 0,0475
1200 0,00 = & 0,00 - -

kC (@1) = 0’122 kC (@2) = 01481 kC (@3) = 0176; kc (@4) = 0’87; kC (@5) = 0196’
k. (O®n) = 0,975, BpaxoBylYd 10 3a yMOBaMH O€TOH 3 CHIIIKATHHM
3aITOBHIOBAYEM.



Busnauaemo cepenniii koedillleHT 3HMKEHHS MIIHOCTI O€TOHY s
BU3HAYCHOI YACTHUHH, IO BPAXOBYE MPU PO3PAXYHKY 3MIHM KOXKHOI 30HH 3a
bopmyiioro:

_ (1-0,2/n)

_ (1-0,2/5)
kc,m - - =

Z?:l kc(ei) - 5 )

Po3paxoByeMo BUCOTY MOMIIKOIKEHOT 30HU TUTUTH 32 (hOPMYIIOI0:

(0,122 + 0,48 + 0,75+0,87+0,96) = 0,61

n

=wl1 (kc"”) =100-|1 (0’61) = 37 4MM; 7 38
a, =w kc(eM) = 0.975 = 37/,4MM; IpUHUMAEMO 38MM

3MEHIITUMO BUCOTY TIOTIEPEYHOTO TMepepily IJIUTH Ha BEIUMYUHY a, = 38 MM
3 OJIHIET CTOPOHH, IO 3a3HA€ BOTHEBOTO BILIUBY.

PospaxynkoBa Bucota mepepizy hi = 200 - 38 = 162mm, mmpuna by
3aIUIIAETHCS Takoro kK camoro 2000 M.

6. Bu3zHayaeMo TeMmepaTypy B apMaTYPHHX CTEPIKHSIX:
©=580 ¢ ks(®) (580 G = 0,382, Tomy K, (©)- cepeoniii koeghiyicum

sHudcenHss miynocmi apmamypu = 0,382

ki(©)=1,0 s 20°C < © < 100°C
k(©)=0,7—0,3(© — 400)/300 s 100°C < © < 400°C
k(©)=0,57 —0,13(© — 500)/100 1 400°C < © < 500°C
k(©)=0,1—0,47(© — 700)/200 1 500°C < © < 700°C
k. (©)=0,1(1200 — ©)/500 s 700°C < © < 1200°C

Busnagaemo 3MeHIIEHY MIIHICTh apMaTypu 3alIeKHO BIJ TeMIepaTypu
CTEPIKHIB.
fou, i (Om) = 0,87x fy x k(@) = 0,87 x 500 x 0,382 = 166,17 MIla
oe f, = Mexa TekydocTi apMaTypH (XapaKTepHUCTHYHE 3HAUCHHS)

/. IIpoBOAMMO PO3PAXyHOK IVIMTH NEPEKPUTTS HA BOTHECTIHKICTD.
(TO0TO MOPIBHIOEMO ii HeCyqy 3JATHICTh | HABAHTAKEHHS 32 YMOBH MOKeXKi).
CrioyaTKy 3HaX0JIMMO BUCOTY CTUCHYTOI 30HH OCTOHY:
x = (fou 1i xA4s)/(0,576 xfy x b x0,8) =
= (166,17x1520)/(0,576 25000000 %2,0% 0,8) = 10,96 mm = 11 mm
Ooe fy4 — XapakTepuCTHYHA MIIHICTh OCTOHY Ha CTHUCK (3a MapkKor OcToHa
C25/30)
fsufi — 3MEHIIEHa MIIHICTh apMaTypH, 3aJIeKHO BiJ TeMIepaTypH
CTEpPKHIB (TUBUTHCS 11.6)
As — TI0111a TIOTIEPEYHOT0 Mepepi3y apMaTypHUX CTPUKHIB
b — mmpuna nepepizy ity (2,0 m)



z=d-05x=132-05x11=126,5 mm
d=hi—a=162—-30 =132 um
a — BigcTanb 10 Bici apmatypu (30 sm)
hf — pospaxyHkoBa BHCOTa Tepepisy IuTH (i3 BpaxyBaHHSIM
TIOIITKOJIKCHOT 30HH )
d — poOoua BrcoTa mepepizy
Z — TuIe4e BHYTPIIIHBOT APy CUIT

BusHauaemo Hecydy 3AaTHICTH IUTUTH MEPEKPUTTS 1 HABAaHTAKEHHS Ha HET
32 YMOBH TOKEXI:
MRd‘ﬁ = fsu, fi (@M) Xz X AS: 166,17 X126,5 x1520 = 31,95 xkHwm
Meq i = Fql?/18 x0,7= 25000 % 36 /8 x0,7 = 78,75 xHm

Meq i = Mgy

Buchno6ok: ocKibKy HaBaHTAXXEHHS HA TUTMTY TIPHU MOXKEXKi, a came Mgq i Oinvuue
3a il Hecyuy 30amuicmsb npu nodxceddci Mgy 3a11300€TOHA TUIUTA TIEPEKPUTTS HE
BIJINIOBIJIa€ HOPMOBOHOMY KJiacy BorHectiikocTi REI 120.

2.2. IlepeBipka BiANOBiAHOCTI KJIaCy BOTHECTIHKOCTI 32/1i300€TOHHOI Oa 1K
CX0/0BOI KJIITHHH
3aBaanusa 2.2: BusHauNTH BOTHECTIMKICTh 3a/11300€TOHHOT HEHANIPY>KEHO1
BUTbHOONEPTOT OAJIKH 32 AOMOMOTO0 TaOIMYHHUX JAHUX Ta CIIPOLLEHUM (30HHUM)

METOJIOM.
Ne | Buximni Jlitepu mpi3Buiia
AaHl ALT, [BI [BH, [T\K, [sJ, [EO, [€H, [XY, [3I, [WI,
q X |[M ) C P 11 111 10 hi
1| Cryninp I II 11
BOTHCCTINKO
cTi OyaiBii
2. | Kmac 6erony | C16/20 | (C20/25 C25/30 | C30/35
3. | Posmipu 600 x 300 300 x 160 800 x 500
nepepisy,
hxb, Mmm
4. | Bincraub 10 24 20 23 21 22
0C1
apMarypu, a
MM
5. | losnopxme | 4016 A400 | 4922 A500 | 3018 A400 | 3018 A500 2025 A400
apmyBanus | (As= 804 (As=1520 (As= 942 (As= 762 M%) | (As= 982 mm?)
MM?) MM) MM)
6. | | mponboTy 6 M/ 25 xkH/™m 4 wm/30xH/Mm S5m/40
Oanku, M /Fyq, kH/Mm
kH/m




1. Ob6upaemo cBiii BapiaHT.

IIpizBunie PaTyBaJLHUK:

- epia jitepa «P» HaM BKasye, 10 CTYIIHb BOrHECTIHKOCTI OyaiBmi 11
- Ipyra jitepa «$5» Bka3ye Ha kiac 6etony C 25/30;

- Tpets Jitepa « T» Bkazye Ha po3mip nepepizy 600 mm x 300 mm;
- YeTBepTa JiTepa «Y» BKa3zye Ha BiJICTaHb JI0 OCl apMaTypu 21 mMM;

- II’siTa JIiTepa «B» BKa3y€ Ha IMO3O0BKHE apMYyBaAHH:, IO CKIAAA€TbCA 3 HOTHPLOX

CTEpXHIB J1amMeTpoM 22 MM 31 ctaii Mapku AS500, AcT1uionia momepevyHoro
nepepizy apmarypu 1520 MM,

- mocTa JiTepa «A» BKa3zye Ha JOBXKHUHY MPOJIHOTY Oanku 6 M Ta Jit0 PiIBHOMIPHO-
PO3MOAUICHOTO HaBaHTaKeHHs Fy = 25 kH/m.

2. BuzHauaemMo, HeoOXiTHMIT HOPMOBAHM KJIac
BOTHECTINKOCTI 0aIKu.

TaGnuua 1 — CTyniHb BorHecCTiMKoOCcTi Gy OMHKY Ta KNacK BOrHEeCTIRKOCTI ByaisenbHMX KOHCTPYKLLiA

MinimaneHi sHaveHHnA kNacie eorHecTidkocTi GyaiBenNeHMX KOHCTRPYELIA | MmakcmMansHi aHavyeHHA
= rpyn NoWWPeHHA BOMHK MO HMX
=] R N
= Coritiu Cxoaoei MNe EnemMmeHTr cymMilljeHnX
% nnowamo,| Hl'r'rs NOKPMTTIE
'E* Hmczmcﬁ"' MidnoBep-
2 |necyuita _ [BHYTRIWHI] Konowm [ cxoma, xn.‘r.r:;:.ly 'H:‘l MrATH, Giarmas,
E‘ CxoAosMK camo- FOBHILHI | HeHecyi Garkm, Ly P chepnas,
5 Ok Hecyudi | Henecyui | (nepero- — Ta Han POk apxm,
poaKm) exonosux | e ron panu
KNiToK manau)
1 REI 150 REI 90 E 30 El 30 R 150 R &0 REI &0 RE 30 R 30
MO MO MO MO MO MO MO MO MO
1 REI 120 REI 60 E 15 El 15 R 120 R &0 REI 45 RE 15 R 30
MO MO MO MO MO L[] MO MO L[]
i REI 120 REI 60 |E 15, MO El 15 R 120 R &0 REI 45 He nopmyoTecR
MO MO E 30, M1 M1 MO MO M1
= REI 60 REI 30 E 15 El 15 R 15 R &0 REI 15 RE 15 R 15
MO MO M M1 MO (] MO M1 (]
s REI 60 REI 30 | E 15, MO El 15 R a0 R 45 REI 45 RE 15, MO R 45
M M1 E 30, M1 M1 M1 MO M1 RE 30, M1 M
(A7) REI 30 REI 15 E 15 El 15 R 30 R 15 REI 15 He HopMy R TbhGA
M1 M1 M1 M1 M1 M1 M1
"a REI 30 REI 15 E 15 El 15 R 15 R 15 REI 15 RE 15 R 15
M1 M1 M2 M1 MO MO MO M2 MO
W He HopMyoThcs
MpaumiTea 1. Knacw sorsecTiidkocTi Dy AiBensHid KOMCTPYKLLIA BUM3IHaY4anTe IanemHo Bif HODMOBEHMX MDaHMYHMX
CcTaHIB Ta mexi BorHecTimkocTi signosigHo go OBH B.1.2-F, OCTY B B.1.1-4, BraHaqveHus y o0atey .
MpamiTea 2. KNac eorHecTiAHOCT] CAMOHECYYMX CTiH, AKI BpaxoByHITRCH VW DOIPaXyHKaxX MOpPCTEOCTI Ta CTIAKOCTI
BymMaHKy, NPAAMaKTE AK OIA HEeCy X CTiH.
MpeamiTea 3. MNpynKv NoOWKMPpeHHA BOMHD By OiBensHMMe  KOHCTRYHLIAMK BMIMa4YaTe 38 METOO0M, HaBESJeHMM Y
aonartey O wuax Hopesa.

HopmoBanuii kac BOTHECTIMKOCTI OaJIku cXO0BOi KIITHHU y Oyaismi 11
cTyneHs Boruectiikocti — R 60.

MPOCKTYBAHHS
Honatok JI (Tabmuuni maHi)

3aJ11300€TOHHUX

3. IlepexoanmMo 10 TaOJMYHOTO METOY.
BuxopucroByemo Ttabmuiro JI.1 JICTY-H b B.2.6-196:2014 HacranoBu 3

0aJIoK,

PO3paxyHOK

Ha

BOTHECTIMKICTH



TaGmnuun 1.1 - Masdmanssi poasmipu | siacrasi no o apMmarypw BiNeHO obneprrx Ganox i Hoxanpy=e-
OO | NoNepens-s0 HanpyxeHoro sanisoberTony

Hopaosarmi Mikintanessi DOIMIDH, MM
Knac MORUmi CNOMNYYEHHA 3 | Dpp. 1€ 8 — COPEMR BIACTANL QO OC | TOBLMMA CTirKM
BOrHEeCTIAROCTI
S BPMATYPH, Dy, — MDMHa Gamo Garman, b,
1 2 3 4 S 6
| Dy = 80 120 160 200
R30 80
___a=25 2 150 15°
DOpman = 120 160 200 300
RE60 100
a8 =40 35 30 25
1
Dyrin = 150 200 300 400 110
a=55 45 40 35
4
R120 Dyrir, = 200 240 300 500 130 }
_8=865 €0 55 8D g
24 300 400
R180 St = 240 . 150
a=80 1 70 65 60
B, = 280 350 500 700
R240 170
a=90 80 75 70
| 859 = 8 +10 mas (aus. NPUMITKY HIDKME)
MNpusiTea. [InA NONSDELpe0 HANDY»BHHx Gancx MGiMNuLy»0Tes BIACTaNI A0 OO SPMaTYDW IrigHo 3 8.2.4.
8,5 — BACTENL OO0 CTOPOHA GAMO: BIA OCI Ky TOBMX CTDUMRHIB (NONEPEOHLD HANDYMEHMX SDMATYDHMX
enesscutio 360 SpoTy) Gancs Tine 3 Opaea pRSOM apaysarsa. [lnm s Do o € Ginsunauss 3a
HAaBooCIe B KONOHLU 4, IHI0HIHA 8. e IINBLUNYOTE.
*) Jaxmcrui wap GeTory Mac GyTH e Meswe BiIMasenoro iaxo 3 A6H B.2.6-98.

3a pe3yapTaTaMH IMEPEBIPKU BCTAHOBJIEHO, IO 32 TaOJIMYHUM METOAOM
3ajana mupuHa koHCTpykiii 300 MM BianoBigae kiacy R60, ogHak BiACTaHb 70
oci apmarypu 21 MM He BIANOBIAa€ BIAMOBIAHOMY KJacy BOTHECTIMKOCTI
(MiHIManTbHA BiACTaHBH MOBMHHA OYTH HE MEHIE 25 MM TpU MIUPHUHI Mepepizy
oanxu 300 Mm).

4. TlpucTynaemo 10 CpOLIEHOr0 (30HHOI0) METOAY.

[Tonepeunuii nepepi3 OanKu po3rIsAAEMO SIK TaKU, 1110 3a3HAE BOTHEBOTO

BIUIMBY 3 TPHOX CTOPiH. 3HU3Y Ta 3 ABOX OOKIB.

apmarypa

NNNE 600

300

Pucynok 2. Ilepepi3z 3anizo6émonnoi oanxu.



[IpuBeneHHs mnomepeyHOro mnepepisy Oa3yeTbcs Ha BHU3HAUEHHl a, —
MOIIKO/KEHOT 30HU MOBEPXHI, 110 00IrpiBAETHCSI.

kc( 8M2)

L

TATAA A AN

N

AEIEEEN R EANENS
QAU AN AN X QXX NRXY]

SIS

Pucynok 3. Ilpusedenuit nonepeunuii nepepis oanku.
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Pucynok 4. Cxema po3oinenns nepepizy Ha 30HU 00HAKOBOT WIUPUHU.



N\

Pucynok 5. Ilnowa nonepeunozo nepepisy, 01 AK020 HABEOEHI
memnepamypHi Kpuei.
1 —moma 3 TeMnepaTypHUMHU KPUBUMHU; 2 — IJIOIIA IOTIEPEYHOTO TIEpepizy.

5. IIpucrynaemMo 10 BUKOPUCTAHHS J0JATKY «A».

Temnepamypni kpusu JICTY-H b B.2.6-196:2014 HacranoBu 3
MPOEKTYBaHHS 3aJ11300€TOHHUX 0aJIOK, PO3PaXyHOK Ha BOTHECTIMKICTb.

BpaxoByroun 3anmanuii mepepiz 6anku 600 mm x 300 mMm migOupaemo
BIJIIIOBIJIHI TEMIIEPATYPH1 KPUBH.

BianoBinHO pucyHkKy 4 OpHUIHATO pPO3JIJIEHHS MOJOBUHHU Tepepidy Ha 3
30HU OJHAKOBOI IKUPHUHM, TOOTO 1o 50 MM KoxkHa. BusHauaemo temmnepaTtypu AJis
CepeMHN KO>KHOI 30HM Iepepi3y Ta Uid LEHTPY BCbOro nepepizy @y - To0TO Ha
150 mm: ©1(25mm)=480 °C O, (75mm)= 120 °C O3(125mm) = 100 °C Oy = 100 °C

oo hir(F 18- 5= = 300 frrry-

. 1:1-_;-_.~+
L L R O B et T | 1R B i S SN0 N RNE: IR
260 ittt t--s--r----+ 260 1141, S -"l
240 11 i---- ""':L""‘“'"'J:""é""s’"f 240 3 e :—--: : :----v:'-
a0 HHHE-- |-+ beebd 220 B4 f -4 b i
200 -+ .- "l'::" 4»---,'----:---_:.-! 200 ; : ; ' :
180 {1 -1 T b T uepe ) PR -1 180
160‘}"- ?-i-- ——-1-:&—-‘.4:[--.4:-.--'5-.---:--] 180
i 140
A 120
100
80
60 |
40 |-
20 |§--
0
0 80 100 120 140'
a 6

Pucynok 6. Temnepamypni kpuei 6anku h x b = 600 mm x 300 mm, °C
a —R60; 6 — R90.



6. BuzHauaemo BianmoBigHi koedinieHTH 3HUKEHHS MIITHOCTI
0eTony Ha cTHCK K (6))

Tabnuun 6.1 — 3HaueHHn napameTpis aiarpamm "HanpyxeHHs-gedopmMauin® Ans 3Bu4anHoro GertoHy
3a niaBMLeHnX TemnepaTtyp

Temnepartypa CunikatHuin 3anosHiosay4 | KapboHatHuit 3anosHioBay
Getony, 6, °C fo.0 [Tek Ec10 | Ecute | Ealhs __Ec1e Ecu1,0
1. 1 2 3 4 5 ] 6 7
100 1,00 0,0040 0.0225 1,00 0,0040 0.0225
200 | 085 ___0,0055 0,0250 0,97 0,0055 ___0,0250
300 0,85 0,0070 0,0275 0,91 0,0070 0,0275
400 0,75 0,0100 0,0300 0.85 0,0100 0,0300
500 0,60 0,0150 00325 | 0,74 0,0150 __0,0325
600 | 045 | 0,0250 0,0350 0,60 0.0250 0,0350
700 0,30 0,0250 0,0375 0,43 0,0250 0.0375
800 0,15 0,0250 0,0400 0.27 . 0,0250 0,0400
900 0,08 | 0,0250 0,0425 0,15 0,0250 0.0425
1000 0,04 0,0250 0,0450 0,06 0,0250 0.0450
1100 0,01 | 0,0250 0,0475 0,02 0,0250 0.0475
1200 0.00 | o = 0,00 = =

ka (©1)= 0,75 - ((0,75-0,60)/100) x (480-400)= 0,75 — 0,0015 x (480 —
400)= 0,75 - 0,12=0,63
Ke2 ()= 1 - ((1-0,95)/100) x (120 — 100)=1 — 0,01=0,99
Kes (©3)= 0,99
Kear (On) = 0,99,
BpaxoByroun, 1mo 3a ymMoBaMH 3aBJIaHHS y Hac OETOH 13 CUJIIKATHUM
3anoBHIOBaueM. K, (@) = 0,63; k. (@,) =0,99; k. (@3) = 0,99; k. (@y) =0,99.
Busnauaemo cepenHii KOE(IIIEHT B3HIKCHHS MIIHOCTI OETOHY IS
BU3HAYCHOI YACTHHU, 10 BPAXOBYE MPU PO3PAXYHKY 3MIHU KOXKHOI 30HHM 3a
dhopmyIioro:

bom= 025 4 (9= @ (0,63 +0,99 +0,99) = 0,8

i

Po3paxoByeMo mMprHy MOMIKOKEHOT 30HH 0aIKu 32 (OPMYIIOLO:

;{f—-’“ =150 x [1- %] = 28,8 mm, npuiiMmaemo 29 MM

kc [EM ]I

a:=w|1-—

Jie W — MOJIOBUHA IIIMPUHU TIepepi3y Oaiku

3MEHIIMMO PO3MIPH MOMEPEYHOTO Mepepizy OAKK Ha BEJIMUMHY a, = 29 MM
3 TUX CTOpIH, IO 3a3HAIOTh BOTHEBOT'O BILJIUBY.
Po3paxynkogi mupuna bg = 300 — (29+ 29) = 242 MM Ta BHCOTa Tiepepi3y
hi = 600 — 29 =571 mwm.



7. BuzHayaeMo TemMnepaTypy B apMaTyYPHHUX CTEP:KHSAX:

kytoBuX — @1 =730 °C ks (®) (600 °g = 0,094

cepennix — @, =500 ¢ ks(®) (500 g =0,57

Ky (©)- cepeoniii koegiyicum 3nudicenHss Miynocmi apmamypu

Ky (@) = (ks (O) + ks (0)) x 2 /4 = (0,094+0,57) x 2 /4 =0,332

k(©®)=1,0 11 20°C < © < 100°C
k. (©)=0,7—0,3(© —400)/300 s 100°C < © < 400°C
k(©®) = 0,57 —0,13(© — 500)/100 115 400°C < © < 500°C
k(©) = 0,1 - 0,47(6© — 700)/200 11 500°C < © < 700°C
k(©®) = 0,1(1200 — ©)/500 s 700°C < © < 1200°C

Bu3HauaeMo 3MeHIIEHY MIIHICTh apMaTypH 3ajJe€KHO BiJ TeMIIEepaTypH
CTEPIKHIB.

oo, (@u) = 0,87x Ty x K, (6) = 0,87 x 500MITa x 0,332 = 144,42 MIla

8. BUKOHYEMO po3paxyHOK 0AJIKH HA BOTHECTIHKICTb, AK MPU HOPMAJILHUX
TeMieparypax.
x = (fa i xAs) /(0,576 x fy x b x 0,8) = (144,42 MITax 1520 mm®)/
(0,576 %25 x10°ITa*0,242:%0,8)=0,07 m

z=d-05x=550-0,5x70=515 um
d=hi—a=571-21=550 mm

MRd,fi = fsu, fi (@M) XA xZ= 120,735 xkHwm
Meq 5= Fq 1?18 x0,7= 25000 x 36 /8 x0,7 = 78,75 xHn
MRd,fi=120,735KHM > MEd, fi:78, 75kHm

Bucnoeok: 3amizobeToHHa Oajka BIANOBIAAE HOPMOBAHOMY  KJlacy
BorHecrtikocti R60.

Temmneparypni kpuBi 0aaku po3mipom h x b =300 mm x 160 mm, °C mis
kiaciB Boraectiiikocti R30 i R60, a Takok TemrepaTypHi KpUBi OaIKH po3MipoM
h x b =800 mmX500 mm, °C mast kimaciB Boraectiiikocti R90 i R120 namano y
TOAATKYy 2.



2.3. IlepeBipka BignmoBiaHOCTI KJ1acy BOTHeCTiHKOCTi 32/1i300€TOHHOL
KOJIOHH

3aBaanns 2.3: Bu3HauuTH BOTHECTIHKICTD 3a11300€TOHHOT KOJIOHU MPSIMOKYTHOTO
nepepizy y OyiBii 3a JOMOMOT00 TaOIUYHUX JTAHUX Ta CIPOIIEHOTO (30HHOTO)

METONY.
Buxinni nani Jlitepu npi3BUILA
- ALLT, | B, B,ﬁ, 'K, |JI, | O,EO, | €H, Ky, | 311, | LI,
q X M @ c |p I m |9 |1
1. | Crymins 1116 II v
BOTHECTIMKOC
Ti OymiBIl
2. | Kmac 6etony | C16/20 | C20/25 C25/30 | C30/35
3. | Po3mipu 300 x 300 300 x 300 300 x 300
repepizy,
hxb, Mmm
4. | Binctanb 10 15 20 13 18 16
oci
apMarypH,
MM
5. | ApmyBanms | 4022 A400C_~[4016 AS00C | 4018 A400 | 40I8AS00 | 4025 A400
(As= 1520 Mm“) | (As= 804 Mm") (As= 1256 Mm“) | (A= 1016 Mm?) (As= 1964 Mm°)
6. 11 (m) ! Gl Qy 3 m/800xH/360 4 M /1000 xH / 600 xH 3,5m/900
kH kH/ 500 xkH

1. O6upaemo cBiii BapiaHT.
IIpizBunie PAaTyBaJILHUK:

- mepiia jitepa «P» HaM BKaszye, 10 CTYIIHb BOrHECTIHKOCTI OyaiBimi 11
- Ipyra jitepa «5» Bka3ye Ha kiac 6etony C 30/35;

- TpeTs nitepa «T» Bkazye Ha po3mip miepepizy 300 mm X 300 mm;

- yeTBepTa JiiTepa «Y» BKa3zye Ha BIACTaHb 10 OCi apMatypu 18 mwm;

- ’ara Jitepa «B» Bkasye Ha MO3I0BKHE apMYBaHHS, 110 CKJIATAETHCS 3 YOTHPHOX
cTepkHiB giametpoM 16 mm mapkoro crami A500C, A¢-1uioma MmonepeyHoro
nepepisy apmarypu 804 MM,

- 1I0CTa JIiTepa «A» BKa3ye Ha JOBXHUHY KOJOHHM 3 M, TOCTIHHE HaBaHTAXKCHHS
kosionu Gy — 800 xH Ta 3minHe HaBaHTaxkeHHs Q — 360 kH.

2. BuzHauaemo HeoOXigHMI HOPMOBaHMII KJIAC BOTHeCTiliKOCTi
KOJIOHM.
BpaxoBytoun, 110 3a ymoBoro O0yaiBis Il cTyneHio BOrHECTIMKOCTI, KOJIOHA
MOBUHHA BIJIMIOBIIATH KJIacy BOTHECTIHKoCTI He Hux4Ye R 120.




TaGnuua 1 — CtyniHe BorHecTiikocTi ByAMHKY Ta KNacKk BorHecTiRkocTi ByAiBenbHUX KOHCTRYKLLA

MiHiMansHI 3HaYeHHA KNacis BorHecTifkocTi ByaisensHMX KOHCTPYELIRA | MarkcHmMansHi sHavYeHHS
B rpyn NoOWWPEHHA BOMHKD NO HIHX
E Cxonosi EnemeHT cymi HMX
E CTiHn oA Mepe- ¥ . Lije
2 MNITOLLLE O EM, KDWTTS NOKpUTTIE
‘;.. ";m': :mc'ﬁ“' Mixnosep-
i i " xosil (Y T.u.
Z |necyviTa o |BHYTPILEY Konoku | cxonm, mp“LHi nnura, | DA
E‘ S camo- 30BHIWHI | HEHaCyJi Gankm, HACTHAM chepmm,
& wcnitox | HECYHl [ Henecyui | (nepero- mapuui Ta Han R
poaku) cxopomwx | OB pamu
KniToK namm)
| REI 150 | REI 90 E 30 El 30 R 150 R 60 REI 60 RE 30 R 30
MO MO MO MO MO MO MO MO MO
1 REI 120 | REI 60 E 15 El 15 R 120 R &0 REI 45 RE 15 R 30
MO MO MO MO MO MO MO MO MO
1 RElI 120 | REI &0 |E 15, MO El 15 R 120 R 60 REI 45 He HopmMyroTecR
MO MO E 30, M1 M1 MO MO M1
la REI 60 REI 30 E 15 El 15 R 15 R &0 REI 15 RE 15 R 15
MO MO M1 M1 MO MO MO M1 MO
Hia REI 60 REI 30 |E 15, MO El 15 R 60 R 45 REI 45 RE 15, MO R 45
M1 M1 E 30, M1 M1 M1 MO M1 RE 30, M1 A
n REI 30 REI 15 E 15 El 15 R 30 R 15 REI 15 He HopmMyrHTeCR
M1 M1 M1 M1 M1 M M1
a REI 30 REI 15 E 15 El 15 R 15 R 15 REI 15 RE 15 R 15
M1 M1 M2 M1 MO MO MO M2 MO
W He HopMyoTeCcA
Mpamitea 1. Knacy sorHecTidkocTi GygiBensHMX RKOHCTRYHUIA BHM3HaYaiTeE IANeXHo Bl HODPMOBIAHMX MREHMYHMX
CTaHIB Ta Mexi BorHecTilkocTi signosigno oo NBEH B 1 2-F, OCTY B B.1.1-4, suaHaueHux y noaatey .
MpamiTea 2. Knac BorHecTiMKOCT] CAMOHECYYHMX CTiH, AKI BpEaxXOoByHITERCH Y DOIpaXxyHKax MMOPCTEOCTI Ta CTIMKoCTI
Gy OMHEY, NPHAMIKTE AK ONA HeCy S CTiH.
MpamiTea 3. MpynEd NOWWPEHHA BOMHKD By AiBensHMME KDHCTRYHLIAMK BM3IHAYaK0Th 33 METOOLOM, HARELEHHM Y
aooarky O wax Hopea.

3. BuzHauyaeMo koedimieHT HaAIHOCTI 32 BiINMOBIKAJBHICTIO KOHCTPYKIII

¥n.

Busnauaemo kiac HacaiaKiB OyIiBIIi Y BIAMOBIAHOCTI 10 BUMOT Ta0muIIi 1
— Knacu HachiakiB (BigmoBiganasHOCTi) 00’ekTiB 3a JIBH B.1.2-14:2018 «3aranbpHi
MPUHITUIN 3a0e3MeUeHHs HAIIHHOCTI Ta KOHCTPYKTHBHOI Oe3meku OymiBenb Ta

criopya». BpaxoByrouu, mo 3a ymMOBaMH 3ajJaHa OYIIBIS 5-TH IOBEPXOBOTO
MEIUYHOTO IIEHTPY 3 KIIBKICTIO TepcoHany 158 ocib6 kiac HachigKiB Hamiol
oyaiBm CC2. Lle cepenniii kj1ac, B OCHOBHOMY JI0 IaHOTO KJIacy BiJIMOBIAAJIbHOCTI
HaJIeXaTh OUIBIIICTh TUIIOBUX CIIOPY/, TAKUX fK: SIKIWCH 3aKjiaj, TOTENb, JIKapHS,
a00 rypTOKUTOK 3 iepedyBanHsaM Jirozel Bij 50 10 400 ocid BKIIIOUHO.



Tatnuuna 1 — Knacw Hacnigkie (eignoeiganesHocTi) ob'exTie

XapakTepucTUEM MOXMNMBWUXY HAcniakie sinmoen oB'exTa
Knac Moxinuea Hebesneka, KiNbKICTL ocib MpunuHeHHsA
Hacniakis i i OBcar dyHKUioOHYBaHHA NiHIAHMX
{Bianosi- _-D-“ﬂ 2A0pos A _-D-r's' 3aopos A -U-'__'F' AT TE- MOMMMBOrO oB’exTiB iHMeHepHOo-
AARBHOCTI) | HUTTH MIOOSK, (1 HATTA Mofed. ) ARnsEHoCTI EKOHOMIMHOMo TpchnDpTH:_:bT inJpEl_chy_rK—
6 ewra Akl NocTinHo |AK nepioguyHo| noagei, Ak ABUTRY, TypW, 0B EKTIE KOMYHIKaLLA,
o nepebyesawTes | NepebyeawTs | NnepebysaoTs M.p.3.1. 3B'A3KY, EHepreTHKM Ta
Ha ob'eKTi Ha ob'eKTi aoBHi ob'exTa iHKEHEePHWX Mepesk, piBeHb
CC3 Monan 400 Monang 1000 Monan 50 000 | Moxan 50 000 | 3aranbHOOepH#aBHMA
aHadqHI
HacnigKKM
cCcz Monag 50 no Monag 100 Mownan 100 Mownag 2 500 PerioHansHwiA, micueBsmMi
cepenHi 400 skmoMHo | oo 1000 no 50 000 no 50 000
Hacniaku BHMHOYHO BHMKYHO BHMAKNHO
CC1 Oo 50 Oo 100 Oo 100 Oo 2 500 OB exTOBMA
He3HauqHi BHMNKHHO BHEMKOYHO BHKMKOYHO BKMKHHO
HacniaKu

Mpumitea 1. BeaxacTbos, WO Ha ob’ exkTi nocTinHo NepebyBanTe NOOKW, AKLLO BOHM NepebyBainTe Tam BinbLue Hix
BiciM roguH Ha noby | He MeHLl Hix 150 gHie Ha pik (3aranom He MmeHe 1200 ron 3a pik). Ocobamii,
wWo nepioamyHo BiABIOYHTE 06 EKT, BEEKAKTBECA Ti, WO 3aN0BHKKTE AOro He Ginbuwe BoCLMKW roamMH
Ha aoby npoTarom He Binbwe Hix 150 gHie Ha pik (saranom eig 450 go 1200 rog aa pik). Moxnneor
Hebeanexkow ANA XUTTEAMNBHOCTI NKOOeR € AIMOBIpHE NOPYLWEeHHA HOPMANbHUX YMOB HUTTEOISNE-
HOCTI BiNbW HiX Ha Tpu QobBk eignoesigHo [ 3 ].

Mpumitea 2. OBCAr MOMNMBONo EKOHOMIMHOMO 30WUTKY BU3HaYaeTheA BiognosiaHo Ao MeTogmen [1]

MpumiTeka 3. MidimaneHWA poamip aapobitHol nnati (M.p.2.n.) WopiMdHo BcTaHoBNKOETECA [2].

BpaxoByroun knac HacmigkiB OyxaiBm CC2, BU3HAYaeEMO KaTeropiro
BIJIMOBIJIAJILHOCT1 KOHCTPYKIIIT — KOJIOHW Y BiAMOBIAHOCTI A0 BuMor 11. 5.2.1 JIBH
B.1.2-14:2018 «3aranbHi npuHIUNK 320€3M€YEHHS HAIMHOCTI Ta KOHCTPYKTUBHO1
Oe3neku OyaiBenb Ta ciopy». LluTyBaHHs MyHKTY:

5.2 Kateropii BignoBiganbHOCTI KOHCTPYKLIW Ta IX eNeMeHTIB

5.2.1 3anexHo Big Hacnigkis, SKi MOXYTb OyTW BMKNUKaHI BiAMOBO, PO3PI3HAKTL TPW KaTeropii
BiANOBIAANLHOCTI KOHCTPYKLM Ta X e NEMEHTIB:

A — KOHCTPYKLIi Ta eneMeHTK, BiaMOBa AKX MOXe NPU3BECTU 40 HenpuaaTHOCTI A0 ekcnnyaTtauii
Oyaieni (cnopyawn) abo ii YacTuHw.

b — KOHCTpyKLUii Ta enemeHTH, BiAMOBa SKUX MOXE MPU3IBECTU A0 YCKNaAHEHHS HOPMAanbHOI eKc-
nnyarauii 6yaisni (cnopyau) abo 4o BiAMOBM iHLLMX KOHCTPYKLIA, SKi HE HanexaTb Ao kateropil A.

B — KOHCTpYKLl, BiAMOBA AKMX HE NPU3BOAMTL A0 NOPYLIEHHA (yHKLIOHYBaHHs Byaisni (cnopyau) B
Linomy abo iHWKMX KOHCTPYKUIK abo iX enemeHTiB.

Komona — Taka KOHCTPYKIISL BIIMOBA (PYUHVBAHHS, HEOONYCMuMe
nepemiwerHs abo Oegopmayis), SIKOi MOXKE TPU3BECTU [0 HEMPUJATHOCTI 0
excrutyaraiii OyaiBai (cmopynu) abo ii 4aCTMHHM, TOMY NPUHMAEMO KaTeropito
BIIMOBIAATBHOCTI «A» — HaBUIILY.

5 JbH B.1.2-14:2018 IIPUHLUIINA
3a0e3neyeHHs] HaAIMHOCTI Ta KOHCTPYKTHBHOI Oe3neku OyIiBeiab Ta CIOPYH»
npuitMaeMo 3HaA4eHHsI Koedilli€eHTa HAIMHOCTI 3a BIAMOBIJAIBHICTIO Jy, - 0,975.

BignoBigno TaOmuii «3aranpHi



Tabnuua 5 — 3Ha4eHHA koediuieHTa HagiMHOCTI 3a BignoBigankHICTO Th

3Ha4YeHHn v,,, AKi BUKOPWUCTOBYIOTLCA B PO3PaxyHKOBMX CUTyaLliax
Knac KaTteropia : -
o . . YCTaneHnx nepexigHux aBapiiHmnx
Hacnigkie | eignoeiganis-
(Bignosi- HOCTI nepwla rpyna | Agpyra rpyna |nepwa rpyna | gpyra rpyna | nepwa rpyna
AANBHOCTI) | KOHCTPYKUIT | TpaHWHHNX rpaHuYHMX rpaHMHHUX rpaHuYHKX rPaHWUYHKX
cTadie cTadis cTaHie cTadis cTaHie
A 1,250 1,050
CC3 B 1,200 1,000 1,000 0,975 1,050
B 1.150 0,950
A 1,100 0,975
ccz2 = 1,050 0,975 0,950 0,950 0,975
B 1.000 0,925
A 1,000 0,950
CCA B 0,975 0,950 0,925 0,925 0,950
B 0,950 0,900

Mpumitea 1. AKLO ¥ HOpMEaxX NPOEKTYBAHHA NesHuX TUNie Byaisens abo cnopy He HABEAEHO KOHKPETHWX PeKo-
MeHfauii Wwoao posnodiny KOHCTPYKWIA 3a kaTeropiami signosipansHocTi signosigHo oo knacie
Hacnigkie (eignosiganeHocTi), cnig ix eigHocKuTr oo kateropii B.
MNpumitka 2. [nsA ob'exTis HoBoro ByQIBHUUTEA, WO CNOPYKYIOTLHCA B OXOPOHHIA 30HI NaM'ATOK KyNbTypHOI cnag-
LMHKM HALIOHANEHOMD Ta MICLUEBOMD 3HAYeHHRA, AKI 33 BCiMa XapaKkTEPHUCTHUKAMK MOXNMBWX Hacniakie
ix BiAMOBK BIQHOCATLCA A0 KNacy Hacniakis (sinnosinansHocTi) CC1, koedhilieHT HaOiRHOCTI v, Wo
nepenGaveHil ANA BULWKY KNacie HAcNigkie, He 3aCTOCOBYETLCA.

4. BU3Ha4a€MO PO3PaxyHKOBY HOBKHHY KOJOHHM MPH MoxKe:xi |, 5.

Po3paxyHKOBY JOBXHHY KOJOHH IPH MOXEXKi lof BU3HAUaeEMO H00yTKOM

(bakTHUYHO1 JOBXKUHU KOJOHM 3 M Ha KOOQIIIEHT 4, SKIH 3aJekKUTh Bl 3aco0y
3aKpITUICHHS KOJOHM (y HAIIOMY BUMAJKY IMIApHIPHE 3aKpINEHHS 3 JBOX OOKIB,
Tomy u = 1);

losi=l xu =3 m x1 =3 m < 4m, po3paxyHKOBa JOBKUHA KOJIOHH TPH
MOXKEK1 HE MepeBUIlye 4 M, TOOTO Tepiiia epeyMoBa CTOCOBHO JIOBKUHU KOJIOHU
BUKOHYETHCS, MO)KEMO BUKOPUCTOBYBATH TAOJIMYHI JIaHI.

5. IlepeBipsieMo nepeayMoBYy, 1010 CTYIICHS] ADMYBAHHS KOJIOHH.

s

2
o 4<4% A, = 0,04 x 300 x 300 = 3600 1m 2

As ==
ne As— IuIola morepeyHoro nepepisy apMarypu;
A — 101112 TONIEPEYHOTO Tepepi3zy OETOHY;

A -804 mm?* < 4%A; = 3600 mm*

TOOTO TUIONIA Tepepidy apMarypu He nepeBuliye 4% o mnepepizy OeToHY.

[lepenymoBa  CTOCOBHO  apMyBaHHS  TaKOX  BHKOHYETBCS,  MOYKEMO

BUKOPHCTOBYBATH TaOJIMYHI JAaHi.



6. Po3paxoByeMo koe(inieHT BUKOPHCTAHHS KOHCTPYKIII mix yac
MOKEXKI My

3a pexkomenpamismu JICTY-H b EN 1992-1-2:2012 €Bpokon 2.
[IpoexTyBaHHS 3a11300€TOHHUX KOHCTPYKIiA. YacTuHa 1-2. 3aranbHi MOJI0KEHHS.
Po3paxyHok KOHCTpyKIili Ha Boruectiiikicte (EN 1992-1-2:2004, IDT),
Koe(Ili€HT BUKOPUCTAHHS KOHCTPYKLIT M Yac MoKexi Mae OyTH HE OUIBIINM 32

0,7:
Ui=Negsi/ Nrg < 0,7

ne: Ngqgfi — iFoYe HaBaHTKECHHS TIPHU TTOKEKI;
Ngg— HECy4a 37]aTHICTh KOJIOHH.
NEd’fi = ¥n (Gk + 0,8 X Qk) - 0,975 (800 + 0,8 X 360) - ]060,8 K]{,
1e: yn — KoedIiieHT HaIIHHOCTI 3a BIAMOBIIAJIBHICTIO KOHCTPYKITIT
(BctanoBwm — 0,975 nuB. BuIe);
Gy — mocTiliHe HaBaHTaKEHHS KOJIOHH J1aHO 3a yMoBo — 800 kH;
0,8 — xoedimieHT 3HWKEHHS 3MIHHOTO HaBaHTaKeHHs mpu moxexi (/IbH
B.1.2-2:2006 HaBanTaxeHHS 1 BILUTUBN);
Qx — 3MiHHE HaBaHTakeHHS — 360 kH.

Ilo koedimienty 0,8: BBaxaeTbCs, MO Yy pa3l BUHUKHEHHS MOXKEXI
HAaBAHTA)KEHHA Ha KOHCTPYKIII0O HE OyJe MAaKCUMaJbHUM, a 32 HOPMaJIbHHUX
TEMIIEpaTyp HABAHTAXKEHHS  MNPUUMAETHCA  MAKCUMAJIbHUM,  3aBUIIYETHCA
koedimieHTamMu. Y pa3i BUHMKHEHHS TIOXKEXKI, BBAXKAETbCA, LI0 TPHUBAIICTh
aBapiiiHOI (€KcTpeMalbHOl) cUTyalii nepeOyBae HE3HAYHU TEPMIH 4Yacy, TOMY
NPUIMAIOThCS KOE(PILIEHTH, SIKI 3SMEHITYIOTh HABAHTAXEHHS TP MOMKEXKI.

Nra = (fou x Ac) + (fsy x As) =( 0,567 x 30x90000) +( 0,87 x500x804) = 1866,96 kH
ne. f., — rpannyna mexxa mirHOCTI 6eTOHY mpH ctuckanni = 0,567 xf,, = 17,01
Mlla;

A.— nmoia nepepizy 0eToHy, IO CrpuiiMae HaBaHTAXKEHHS HAIIPaBJICHO HA

cruck A, =300 x 300 = 90000 mnm’;

fsu— rpaHnYHA MeKa MIITHOCTI pH po3Tary apMatypu fy, = 0,87 x 500 = 435

MIlla;

1i=Neq i/ Nrg = 1060,8 / 1880,64 = 0,564 < 0,7 ymMOBa BUKOHY€ETBCS
7. llepexoaqumo 6e3mocepeHbO 10 TAOJIMYHOI0 METOAY NepeBipKu

KOJIOHM Ha KJjac BorHecrinkocti R 120.

Tabmuua .1 ACTY-H b B.2.6-197:2014 «HactanoBa 3 mpoeKTyBaHHS
3aJ11300€TOHHUX KOJIOH. PO3paxyHOK Ha BOTHECTIHKICThY;



Tabnuun .1 — MidiMmanbHi poaMipy KONOHK Ta BiACTaHb A0 OCi apMaTypu AN KONOH NPAMOKYTHOIo
Ta Kpyrnoro nepepisis

MiHiManesHi poamipu, Mm.
WupurHa konoxwu/sincrane Ao oci pobouoi apmartypu, b, /a
HopmoBaHuia knac NigaaeTscn Bnnuey
BorHecTinkocTi  |KonoHa, wo nigaaetscs snnuey Ginblue Hk 3 ogHIET CTOPOHNW 3 OQHIET CTOPOHU
ps=02 ps=05 =07 ns=07
1 2 3 4 5
200/32
R30 200/25 200/25 300/27 155/25
200/36 250/46
R60 200/25 300/31 350/40 155/25
200/31 300/45 350/53
o 300/25 400/38 _450/40** BN
250/40 350/45** 350/57*
120 350/35 450/40** 450/51** e
R180 350/45** 350/63** 450/70** 230/55
R240 350/61** 450/75** - 295/70
**) Minimym 8 cTpyxHis.
[N\ nonepeaHs0 HAaNPYXEeHUX KONOH NOBUHHO NO3Ha4YaTUCA 30INLLWEHHA BIACTaHI 40 OC apmarypu 3rigHo 38.2.4.

Mpwmirka. Tabnuus [1.1 6asyeTsca Ha pekoMeHaoBaHOMy 3Ha4eHHi a . = 1,0.

Bucnosok: 3a pesynbraraMu TaOJIUYHOTO METOJLy KOHCTPYKIIiSI TIEPEBIPKY
He mpoinuia (mpu mupuHi 300 MM MiHIMaTBHA BiJCTaHB JI0 OCi apMaTypu
NOBUHHA OyTH He MeHIe 38 MM JiIs BiamoBigHoCTi Kiaci R120).

8. IIpuctynaemMo /10 CpoieHoro (30HHOIr0) MeTOAY.
[Tonepeunuii mepepi3 KOJOHH PO3IIISIIAEMO SIK TaKuW, IO 3a3HAE
BOTHEBOTO BIUIMBY 3 YOTUPHOX CTOPiH. Bimcrans 1o Bici apmatypu 18 mwm.

WW 8T

300 mm

300 mm

Pucynox 1. Ilepepiz 3a1i306emonnoi KoioHu.
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Pucynok 8. Ilpusedenuii nonepeuHuil nepepiz KoJ1oHuU.

[IpuBeneHHa mnonepeyHoro mepepidy Oa3yeTbCsi Ha BHU3HAUEHHI a; —
MOIIKOJIPKEHOT 30HU TTOBEPXHI, [0 00IrpiBAETHCS.

[Ipuctynmaemo no BukopucranHs pucyHky A.14 JICTY-H b EN 1992-1-
2:2012 €Bpokon 2. IlpoekTyBaHHS 3a/1i300€TOHHUX KOHCTpyKIik. YactuHa 1-2.
3aranpHl NOJIOKEeHHs. Po3paxyHOK KOHCTpykuiid Ha BorHecTiikicts (EN 1992-1-
2:2004, IDT).

%, ToBIMHI KOJIoHW 150 MM minumo Ha 5 OJIHAKOBHX MapajelbHUX 30H,
T00TO Ha 30 MM KOXHY.
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Pucynok 9 — Temnepamypni kpugi kononu h x b=300 mm x 300 mm — R120, °C



Busnayaemo TemriepaTypH IS CEPEIMHU KOXKHOI 30HU Tepepidy Ta JJIs
IIEHTPY BChOTO mepepizy Oy, To0To Ha 150 MM:

O1(15mm)=800 °¢

O (45mm)=480°C

O3 (75mm)=300°C

O4 (105mm)=200 °C

Os (135mm)=150°C

Owm (150mm) = 120 €

9. BuzHauyaemo BiAnoBigHI KoeilieHTH 3HMKEHHS MILIHOCTI 0€eTOHY HA
cTuck K¢(@))

Tabnuig 3HaUYeHHS MapaMeTpiB AlarpaMu «HaNpyKeHHs-AepopMarlish IJis
3BUYAMHOTO OETOHY 3a ITIBUIICHUX TEMIIEpaTyp.

Temneparypa CunixarHuit 3anosHosav | KapGonarnuia 3anosHiosay

Gotony. 0,°C | 1, o/t T R | foff | e ot

p 1 2 3 4 5 6 7

| 100 1,00 0,0040 0,0225 1,00 0,0040 0,0225 |

200 | o095 00,0055 | 0,0250 097 | 00055 | 00250 |
300 0,85 0,0070 00275 | 091 | 10,0070 0,0275
400 075 | 00100 0,0300 0.85 0,0100 0,0300
500 0,60 0,0150 | 0,0325 074 | 00150 | 00325

600 | 045 | 00250 | 0,0350 0,60 00250 | 0,0350 |
700 030 | 00250 | 00375 043 | 00250 | 00375
800 015 | 0,0250 0,0400 027 | 00250 | 0,0400
900 0,08 0,0250 00425 | 0,15 0.0250 0,0425
1000 0,04 0,0250 00450 | 0,06 0,0250 0,0450
1100 0,01 0,0250 0,0475 0,02 00250 | 0,0475
1200 0,00 - - 0,00 - =

BpaxoByroun, mo 3a ymMoBaMH O€TOH 3 CHJIIKATHUM 3allOBHIOBaYeM, 3a
JIOTIOMOTO10 Ta0JIMIIl BUBHAYAEMO:
ke (©1) = 0,15 (s 800°C);
ke (©,) = 0,63 (st 480°C);
ke (©3) = 0,85 (st 300°C);
ke (©4) = 0,95 (mmst 200°C);
ke (©s) = 0,975 (st 150°C);
ke (On) = 0,99 (st 120°C)
3acTocyeEMO METOJl IHTEpIOJIALi Ui BU3HA4YeHHs KoedimieHTa K, s

temmepatypu 480 °C:
0,75 - ((0,75-0,6)/100)*(480-400))= 0,75 - 0,0015 *80= 0,75 - 0,12=0,63



Busnauaemo cepenHiii koedilliEHT 3HMKEHHS MIIHOCTI O€TOHY st
BU3HAYCHOI YACTWHH, IO BPAXOBYE IMPHU PO3PaXyHKY 3MIHM KOXXHOI 30HH, 3a
bopmyiioro:

(1-0.2/n .]T‘" (1-0,2/5)

k.(8,) =

P - (0,15 + 0,63 + 0,85+0,95+0,975) =
0,683

-’rfc_.m:
H

Po3paxoByeMo MIMpUHY MOLIKOKEHOI 30HU KOJIOHU 32 (hOopMyIIoIo:

=wl1 (kc’m )1’3 =150- |1 (0’683)1'3 = 57,42
4z =W k.0 |~ 0,99 ) |~ /MM

[Ipuitmaemo 57,5 MM. 3MEHIIMMO BHMCOTY Ta IIUPUHY [ONEPEYHOTO

nepepizy KOJIOHM Ha BEJIIMYMHY a, = 57,5 MM 3 ycix OOKiB, 110 3a3HA€ BOIHEBOI'O
BILIUBY.

PospaxynkoBa Bucora nepepizy hg = 300 — 57,5-2 = 185 MM, mupuna by =
300 —57,5-2 =185 mm.

8. Bu3zHauaeMo TeMnepaTypy apMaTYPHHUX CTEPKHIB:

Bincranp BiJ MOBEpXHI IO CEpeAMHHU apMaTypHOro crepxkHs 18 MM. 3a
pucynkom 116, mms konmonu 13 R120 Bu3Hauaemo TeMmmeparypy apMaTypHUX
CTEP>KHIB O1, 110 IOPIBHIOE 950°C.

Tenep Bu3HagaeMo koedirieHT K, amst Temmeparypu 950°C:

ks (©) = 1,0 st 20°C < © < 100°C

ks (©) = 0,7 —0,3(8 — 400)/300 st 100°C < © < 400°C
ks (©) = 0,57 — 0,13(6 — 500)/100 st 400°C < © < 500°C
ks (©) = 0,1 — 0,47(8 — 700)/200 st 500°C < © < 700°C
ks (©) = 0,1(1200 — ©)/500 st 700°C < © < 1200°C

ky(950°C) = 0,1 -(1200 — 950) / 500 = 0,05
TaKUM YHHOM, Ma€EMO:
0:=950 ¢ ks(©) (950 °g =0,05
ks (©)- cepeoniii koeghiyicnm 3nudicenms miynocmi apmamypu.
Il memnepamypu 950°C ks (©) = 0,05
Busnauaemo 3MeHIEHy MIITHICTh apMaTypu 3ajJeKHO B TEeMIEpaTypH

CTEP>KHIB.
fou, i (Om) = 0,87x fy x ks (@) = 0,87 x 500 x 0,05 = 21,75 Mlla



9.  IIpoBoamMo po3paxyHOK KOJOHH Ha HeCy4y 3/1aTHiCTh, BpaXOBYIOUH
3MEHIIEeHY MIIIHICTb apMATYPH TA BiIKHAA0YHU MOMIKOKEeHU I map 0eToHY.

Nra i = (fou x Ac i) + (Fsu, i < As) =(0,567 x 30x34225) +(21,75x 804) = 652,1 kH
ne f., — TpaHMYHa Mexka MIITHOCTI OETOHY MPH CTUCKAHHI
f.u=0,567 xf, = 17,01 Mlla,
, A. 1 — uionia nepepizy Oertony mpu moxkexi = 185 x 185 = 34225
MM

Neasi = yn (Gk + 0,8 x Q) = 0,975 (800 + 0,8 x 360) = 1060,8 kH

Taxum yurnom: Negsi > NRg i

Bucnoeok: 3a pesynbTaTaM pO3paxyHKy 30HHUM METOJOM, BCTaHOBJICHO,
10 BOTHECTIUKICTh KOJIOHU HE 3a0€3eY€eHO.
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Pucynok 10 - Temnepamypni kpugi koaonu h x b=300 mum x 300 mum, a — R30, 6
— R60
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Pucynox 11 — Temnepamypui kpugi kononu h x b=300 mm x 300 mm, a) — R0,

2.4. TlepeBipka BiInoBiIHOCTI Kj1acy BOTHEeCTiHKOCTI CTiHM.

6) -

R120

3aBaannsn 2.4: BuzHauuTH BOTHECTIMKICTh 3a11300€TOHHOI HECYUOi CTIHH, 110

BILJIMBAE HA )KOPCTKICTh OYAiBI1 33 JOMIOMOT0I0 TaOJIMYHOIO Ta CIPOILLIEHOTO

(3oHHOT0) MeTOy. BOrHeBuii BIUJIMB 3 OJTHOTO OOKY.

Ne | BuxingHi maHi Jlitepu npi3Buina
ALT, [BIX[BUM|TK® |JC[I.EOP|€EHI|XKV,II|[3ILI U
4 8
il
L. | Crynius 111 I i
BOTI'HECTIMKOCT1
OyniBii
2. | Krac Getomy C16/20 | (C20/25 C25/30 | C30/35
3. | Posmipu 2700 x 200 3000 x 200 3200 x
nepepisy, 200
hxb, Mmm
4. | Bigcranb 10 15 16 17 18 19
0Cl apMarypu,
MM
5. | ApmyBanus 4022 A400C | 4016 A500C | 4020 A400 4018 A500 4025
(As= 1520 MM?) | (As= 804 Mm?) |(As= 1256MM°%) | (As= 1017 mm?) | A400
(As= 1964
M)
6. | Gi/Q« 700 H / 500 kH 800 kH/m / 400 kH 900 / 600
kH

1. Ob6upaemo cBiii BapianT. Buxigni nasi.

IIpizBuie ParyBajibHuUK:




- epiua jgitepa «P» HaMm BKkazye, 1110 CTYIiHb BOTHECTIHKOCTI OyaiBimi I;

- Ipyra mitepa «5» Bkazye Ha kiac 6etony C 30/35;

- TpeTs aitepa «T» Bkazye Ha po3mip niepepizy 2700 mm x 200 mm;

- YeTBepTa JiTepa «Y» BKa3zye Ha BiJICTaHb JI0 Ocl apMatypu 18 mm;

- ’sTa jitepa «B» Bka3zye Ha MO3OBXKHE apMyBaHHs, IO CKIAJA€THCA 3 YOTHPHOX
CTepxkHIB niamerpoM 16 mm mapkoro crami AS00C, AgIuioma momnepedyHoro
nepepizy apmarypu 804 MM,

- mocta JiTepa «A» BKa3zye Ha 3HAYEHHS TOCTIMHOTO HABAHTAXKEHHSI CTIHU —
Gk =700 kH, ta 3miane HaBanTaxkeHHs Q — 500 xH.

KoeditienT HaIIiHOCTI 32 BIAMOBIIANBHICTIO KOHCTPYKIII y, mpuiinaTuii 0,975,

2. BuzHayaeMo HeoOXiHIII HOPMOBAHMI KJIaC BOTHECTIIKOCTI cTiHU.

TaGnuuna 1 — CryniHb BOrHeCTinkocCcTi ByaAunHky Ta Knacu BOrHecCTinkocTi GyaisenbHnx KOHCTPYKLiA

MinimanssHi 3HaveHHR KNacis BOrHecCTinkocTi GyAisensHnx KOHCTPYKUIA | MakCumansHi 3HaveHHs
g rpyn NOWPEeHHA BOMHIO NO HUX
= Crivm Cxopnosi ne Enemerntn cymiwernnx
S nnowanky, R noKpUTTIS
g Kocoypm, AP
=3 odnnl Mixknosep-
™ i o __ |svyTpiwsi| Kononu | cxoam, X?B' :‘y L:. nnuTi, Oaswas,
£ Y camo- | 3o0BHIWHI | HEHecyui Gana OpwLLy depmn,
= |cxopnosux - . - Ta wan HacTunn,
o ST Hecyui HeHecywui | (nepero- mapuui e A nporom apxn,
poaxmn) cxoposmnx b pamn
. nammn)
KNiToK
1 REI 150 REI 90 E 30 El 30 R 150 R 60 REI 60 RE 30 R 30
MO MO MO MO MO MO MO MO MO
1] REIlI 120 REI 60 E 15 El 15 R 120 R 60 REI 45 RE 15 R 30
MO MO MO MO MO MO MO MO MO
m REIlI 120 REI60 |E 15 MO El 15 R 120 R 60 RE!I 45 He HopmyroTecs
MO MO E 30, M1 M1 MO MO M1
lia REI 60 REI 30 E 15 El 15 R 15 R 60 REI 15 RE 15 R 15
MO MO M1 M1 MO MO MO M1 MO
e REI 60 REI30 |E 15 MO0 El 15 R 60 R 45 REI 45 RE 15, MO R 45
M1 M1 E 30, M1 M1 M1 MO M1 RE 30, M1 M1
v REI 30 REI 15 E 15 El 15 R 30 R 15 REI 15 He HopmyroTecn
M1 M1 M1 M1 M1 M1 M1
IVa REI 30 REI 15 E 15 El 15 R 15 R 15 REI 15 RE 15 R 15
M1 M1 M2 M1 MO MO MO M2 MO
A4 He HopmyroTscs
Mpumirxka 1. Knacw sorvecTtinkocTi SyAisensmmx KOMCTPYKLIR BU3HAYAIOTH 3aNeXHO Bifl HOPMOBaMMX MPAaMM-HMX
CTanis Ta mexd BorHecrimkocTi signosigro o IBH B.1.2-7 AICTY 5 B.1.1-4, snanavennx y gonarxy .
MpumiTtka 2. KNac 8OrHeCTinkoCcTi CamMoHecyHmx CTiM, SKi BpaxXo8yIOTLCH Yy PO3PAXYHKAX XOPCTKOCTI Ta CTinkocTi
SyamMKy, NPUAMAIOTE SK ONA HeCyuMX CTiM.
Mpumirxka 3. MNpynn NowmMpeHHs BOMHIO OyaisensHMMM KOHCTPYKLIAMM BM3IHaA4YaOThs 33 MeTOoOAO0OM, HaBeneHuMm Yy
noanarxy [l umx Hopm.

BpaxoByrouwn, 1m0 3a ymoBow0, OymiBist | CTyneH0 BOTHECTIMKOCTI, CTiHA
NOBHHHA B1MOBiAaTH Kiacy Boraectiiikocti REI 150.

3. Ilepexoaumo 10 TaGJMYHOT0 MeTOAY NEePeBIPKU CTiHM Ha KJac
BorHecriiikocti R 150.

Jnst Toro mo0 BU3HAYMTH, 32 SIKUM CTOBIYMKOM IEPEBIPATH N€OMETPUYHI
napaMmeTpu (TOBIIMHA CTIHU — y Bcix 200 MM) Ta BIACTaHb JO OCI apMaTypH)
HEOOXIJHO BpaxyBaTH CIIEHapill BIUIMBY TOXEX1 Ta BU3HAYUTH KOEQIIIEHT



BUKOPHUCTAHHSA KOHCTPYKIIIT IPU MOXKEXK1 My SKI He MOBUHEH OyTH Oubinm 3a 0,7.
3a yMOBaMH PO3TJISIAETHCA TETUIOBHIA BIUIMB BiJl TIOXKEXK1 3 OJJTHOTO OOKY
1i=Negsi/ Nrg = 1072,5/79680,9 = 0,11 < 0,7 yMmOBa BUKOHY€EThCS Ta
MO>KE€MO BUKOPHUCTOBYBATH 2 CTOBIMYHMK 3 i = 0,35

NEdifi = Yn (Gk + 0,8 X Qk) — 0,975 (700 + 0,8 X 500) = 10725 kH
Nra = (fcu X AC) + (fsu X As):( 0,576 x 30 ><(2700 ><200) +(500 x 0,87x 804):
9680,9 kH

Tabanus 5.4 — MiniMasibHI pO3MipH Ta BIJICTaHI 10 OC1 apMaTypH HECYUHUX
3aI11300€TOHHUX CTiH

MiHimaneHi po3Mipu, MM.
ToBuIMHA CTIHH/BIACTaHb 0 OCi apMaTypH
Minimum dimensions (mm)
HopmoBana Wall thickness/axis distance for
BOTHECTINKICTH 1i=0,35 1i=0,7
Standard cTiHa 3 cTiHa 3 cTiHa 3 cTiHa 3
Fire resistance OJIHOCTOPOHHIM JIBOCTOPOHHIM OJIHOCTOPOHHIM JIBOCTOPOHHIM
BIUTMBOM BOTHIO | BIUIMBOM BOTHIO | BIUIMBOM BOTHIO | BIUIMBOM BOTHIO
wall exposed wall exposed wall exposed wall exposed
on one side on two sides on one side on two sides
1 2 3 4 5
REI 30 100/10* 120/10* 120/10* 120/10*
REI 60 110/10* 120/10* 130/10* 140/10*
REI 90 120/20* 140/10* 140/25 170/25
REI 120 150/25 160/25 160/35 220/35
REI 180 180/40 200/45 210/50 270/55
REI 240 230/55 250/55 270/60 350/60
*) Sk mpaBmII0, 3aXUCHUH 1ap OETOHY YTOUHIOEThCs 3rifHo 3 EN 1992-1-1
Normally the cover required by EN 1992-1-1 will control.
IIpumirka. BusHauenns y 3rigxo 3 5.3.2 (3).
Note: For the definition of pfi see 5.3.2 (3).

BucnoBok: 3a pe3ynbTaramMu NepeBipKu 32 TAOJUYHUM METOJIOM BCTAHOBIIEHO,

10 3aJlaHa KOHCTPYKIIS CTIHU MEPEBIpKY HE MPOMIILIA 3a HEJJOCTATHIO BIJICTaHb J10
oci apmatypu (18 B 3amaHiii KOHCTpyKIii, Tpeba MiHIMalbHA MPHU IIUPUHI CTIHU
165 MM 33 Mm).

3. IlpucTrynaemMo 10 CHPOIIEHOT0 (30HHOI0) METOY.

[Tonepeunuii nepepi3 CTIHU PO3IIIAIAEMO SK TAKWH, 110 3a3HA€ BOTHEBOTO
BIUIUBY 3 OAHOTO OOKy. BijcTanb /10 Bicl apMaTypH BiJi CTOPOHU CTIHH, 1110 3a3HAE
BOTHEBOT'O BIUIMBY CKJaA€e 18 MM.



apMaTYpHi cTep&Hi

200 »m

2700 MM

Pucynok 12. Ilpusedenuit nonepeunuii nepepis 3a1i300emonHHoi CmiHu.

[IpuBenenHs mornepeyHoro mepepizy 0a3yeTbcs Ha BHU3HAYEHHI a; —
MOIIIKOJIPKEHOT 30HM 00IrPiBHOI MOBEPXHI.

[Ipucrynaemo no BukopuctanHs pucynky A.2 JICTY-H b EN 1992-1-
2:2012 €Bpoxkon 2. IlpoekTyBaHHs 3a51i300€TOHHUX KOHCTpyKIik. Yactuna 1-2.
3aranpHl NOJIOKEeHHs. Po3paxyHOK KOHCTpyKUid Ha BorHecTidkicts (EN 1992-1-
2:2004, IDT).

%> toBumHi ctinn 100 MM AiIMMO Ha 5 OJHAKOBUX MapajielibHUX 30H,
TOOTO Ha 20 MM KOXHY.
3a pucyHkoM 13 BHU3HAYaeEMO TeMIIEpaTypH UIsl CEPEIMHU KO>KHOI 30HU

nepepizy Ta Uisl UEHTPY BChOro mnepepizy Oy, to6To Ha 100 MMm. BusHadyaemo
TeMIepaTypy s Kinacy BorHectiiikocti R 150:

O1 (10mm)= 880 °C O, (30mm)= 620 °C O3 (50mm)= 450 °C
O4 (70mm)= 300 °C Os (90mm)= =220 GOy = 180 °C
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Pucynok 13 — Temnepamypui kpuei cmin (mosuguna 200mm) ona R30 — R240.



4. BuzHauaeMo Koe(illicHTH 3HUKEeHHS MiITHOCTi 0eToHY Ha cTHCK K. (6))

Tabnuis 3HaUEHHS MapaMeTpiB AlarpamMu «HaNpy>KeHHs-AepopMariisny s
3BHUYAHOTO OETOHY 3a MiABHUILEHUX TEMIIEPATYP.

Temneparypa CunixarHuin 3anosH0Bau | KapGoHarHuii 3anosHiosau

| GoTomy.0,°C | £ o /fox Co10 | Care | feoffx | Sets | cans

NS 2 3 4 s | 6 A

= 100 1,00 | 0,0040 0,0225 1,00 0,0040 0,0225 |
200 095 00,0055 | 0,0250 097 | 0,0055 0,0250 |
300 0,85 0,0070 00275 | 091 | 00070 0,0275
400 0,75 0,0100 0,0300 0.85 0,0100 0,0300
500 0,60 0,0150 10,0325 074 | 00150 | 10,0325

| 600 045 | 0025 | 0,0350 0,60 0,0250 | 0,0350
700 0,30 | 00250 0,0375 043 00250 | 00375

800 0,15 | 0,0250 0,0400 | 027 00250 | 00400 |
900 0,08 | 0,0250 0,0425 | 0,15 0.0250 0,0425
1000 0,04 0,0250 0,0450 | 0,06 0,0250 00450
1100 001 | 00250 0,0475 0,02 00250 | 0,0475
1200 0,00 - - 0.00 - -

ke (1) = 0,122; k. (©,) = 0,42; k. (©3) = 0,675; k. (@4) = 0,85; k. (@) = 0,93;
ke (@p) = 0,96, BpaxoByrOUH 1110 3@ YMOBaMHU OCTOH 3 CHITIKATHUM 3aIIOBHIOBAYEM.

Busnauaemo cepeaniii koedilliEeHT 3HMKXEHHS MIIHOCTI OETOHY Jis
BU3HAYCHOI YACTHHU, IO BPAXOBYE MPU PO3PAXYHKY 3MIHU KOXKHOI 30HHM 3a
bopmyiioro:

-0.2/ _
fom=12021) >k (8,) = 82229 %(0,122+40,42+0,675+0,85+0,93)=0,575

TOBmHHy MOIIKOJIPKEHOTO T1apy 0€TOHY BU3HAaYa€eMO 3a (GOpMYIIOH0:

3 kem 31 _ 0575\13] _ .
a; = W[l — (m) ] = 100[1 — (0’?) ] = 48,6MmM, npuiimaemo 49 MM

[Tpuitmaemo 49 MM. 3MeHIIMMO TOBUIMHY (Y JAAHOMY BHUIAIKY MIUPUHY)
MOTIEPEYHOr0 Mepepi3y CTIHM Ha BEUYMHY a, = 49 MM 3 0THOTO OOKY, 1110 3a3HA€E
BOTHEBOTO BILIUBY.

Pospaxynkoa mupuna nepepizy by = 200 — 49 = 151 mm.

5. BuzHauaeMo TemnepaTypy B apMaTYPHHUX CTEPKHIX

0,=630 ¢ ks(©) (630 g =0,382 =k,;



ki (©)=1,0 s 20°C < © < 100°C

k(©®) = 0,7 —0,3(© — 400)/300 s 100°C < © < 400°C
ke(®) = 0,57 — 0,13(© — 500)/100 s 400°C < © < 500°C
k¢(©®)=0,1—0,47(6© — 700)/200 s 500°C < © < 700°C
k(©) = 0,1(1200 — ©)/500 s 700°C < © < 1200°C

Bu3nayaemMo 3MEHIIEHY MILHICTh apMaTypu 3aJIeKHO BiJ TeMIepaTrypu
CTEpXKHIB.

fsu i (Om) = 0,87x fy x k, (@) = 0,87 x 500 x 0,382 = 166,17 MIla

6. IIpoBoauMo po3paxyHOK CTiHH HA HeCY4y 31aTHICTh, BPaXOBYHOUYH
3MEHILIEHY MII[HICTh ApMATYPH Ta BiIKMJAAKYH MOIIKOIKESHUN 1IAp
0eTony.

Nra i = (fou < Ac ) + (fsu, i x A)=(0,576 x 30 x406896) +(166,17 x 804)= 7164, 76xH
ne f. — rpanuuna meska MinHOCTI 6eTOHY mpu cTrckadHi = 0,576 xf, = 17,01
Mlla;
A. i — moma nepepizy 0erony npu noxexi = 151 x 2700 = 407700 %
[1101ma 6eToHy 3a BUKJIFOUEHHSM IUIOLI apMaTypH:
407700 — 804 = 406896 MM

Negri = yn (Gk + 0,8 xQy) = 0,975 (700 + 0,8 x500) = 1072,5 kH

Nrd, fi > Negi
7164,7 kH >1072,5xkH

BucHoBok: oTxe, 3a pe3yJbTaTaMd pO3PAaxXyHKY 30HHHUM METOJOM,
BCTaHOBJICHO, 110 Kjac BoruecTiikocti crinu R150 3a0e3meueHo.



JOAATKHA
JMooamox 1.
Temnepatypni kpusi kojonu h x b=300 mm x 300 mm, a — R30, 6 — R60
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Mooamok 2.

Temnepartyphi kpusi 6aaku h x b =300 mm % 160 mm, °C:
a— R30; 6 — R60.
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Temnepartyphi kpusi 6agku h x b =800 mm x 500 mm, °C:
a—R90; 6 — R120.
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Mooamok 3
Temnepatypni kpusi cTin (ToBmmna 200mm) 1 R30 — R240.
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HHooamok 4
OcHOBHI TO3HAYECHHSA

Benuki namuncwoki nimepu

Eqfi pO3paxyHKOBHI HaBaHTaXyBaJbHHM e(DEKT I 4ac MoKexi

Eqy po3paxyHKOBMII HaBaHTa)XyBaJbHHUI €(PEKT 32 HOPMAILHOT TEMIIEpaTypH

Ryfi pO3paxyHKOBHU Ormip mijg yac moxexi; Ry(t) mist gacy t

R 30 or R 60, ... kmac BOTHECTIHKOCTI 32 O3HAKOI0 BTpaTH HECYYOi 31aTHOCTI
npoTtsarom 30 a6o 60 XBUJIMH 3a CTaHJAAPTHOT'O TEMIIEPATyPHOTO PEKUMY

E 30 or E 60 ... xmac BOrHeCTIMKOCTI 32 03HAKOIO BTPATH LUIICHOCTI MpoTsrom 30
a60 60 XBUJIMH 32 CTAaHAAPTHOTO TEMIIEPATYPHOTO PEKUMY

| 30 or I 60, ... kTac BOTHECTIMKOCTI 3a O3HAKOIO BTPATH TEIUIOI30IOBATBHOI
3natHocTl npoTsaroMm 30 abo 60 XBWIMH 32 CTaHAAPTHOTO TEMIEPATYPHOTrO

pexUMY
T Temmepatypa, K (eperocstses 3 Temmeparypu 6, °C);
Xk  XapaKTepUCTUYHE 3HAYECHHS XapaKTepUCTHKU MIIHOCTI abo

nehopMaTUBHOCTI 32 HOPMAJILHUX TEMIIEPATyp
Xdfi PO3PAXyHKOBI XapaKTEPUCTUKHU MIIHOCTI ab0 nedopMaTUBHOCTI MiJ dYac
MOXKEXK1

Mani namuncwoki 1imepu

a BIJICTaHb BiJl HaWOJIMXK40i OOIrpiBaHOI MOBEPXHI O OCI HEHANPYXKEHOi abo
MOTePeTHbO HAMPYKEHOI apMaTypH (HaJall BIACTaHb 10 OCI apMaTypH)

Cc TermioeMHicTh OeTony, JIx/(kr-K)

fok(0) xapakTeprcTHuHEe 3HAYCHHS MIIIHOCTI OCTOHY Ha CTHUCK 3a TeMIiepaTypu 6
JU1s 3a1aHo1 tedopmartii

foct(0) xapakTepucTHuHe 3HAYCHHS MIITHOCTI OSTOHY Ha PO3TAT 3a TEMIIEpaTypH
6 nns 3aganoi nedopmartii

fox(0) xapakTepucTHuHEe 3HAUEHHS ONOPY IONEPEIHBO HANpPYXKEHOI apMaTypu 3a
TeMIiepaTypu 6 s temnepatrypHoi nedopmarrii

fs(0) xapakTeprcTHYHE 3HAUCHHS OMOPY HEHAMPYKEHOI apMaTypH 3a TEMIICPATyPH
0 nns TemneparypHoi gedopmartii

fy,«  XapakTepucTHUHA MIIHICTB CTAJICBOI apMaTypH HA PO3TST

fjg  po3paxyHKOBa MILHICTB CTaJ€BOi apMaTypH Ha PO3TAT

Koy=Xk@/ Xk KoedilieHT 3HMKEHHS I MinHOCTi abo nedopMaTUBHOCTI 3a
TeMriepatypu 6

N=Noeai/(0,7(Acfca+Asfys)) piBeHb HaBaHTaXEHHS KOJOHM 32 HOPMAIBHHX
TeMIiepaTyp

t TPUBAJIICTh BOTHEBOTO BILUIMBY, XB

Z  TUIeYe BHYTPIIIHBOI MMApH CHII



d

X

poOoua BUCOTa TIepepizy
BHCOTa CTHUCHYTOI 30HU Nepepi3y (BICTaHb 10 HEUTPAIBHOI BiCl)
Mani epeywvki nimepu

M KoeilieHT HaIIHOCTI MaTepiaty MiJ] 4ac MOoxkKexi

i=Eqfi/Eq KOe(]Ii€HT 3HM)KEHHS, 10 BH3HAYAE€ PIBEHb HABAHTAXXEHHS IIiJ dYac
’ 9

MOXKEXKI1

1i=NEgg fi INrg KOSDIIIEHT BUKOPUCTAHHS 1T Yac IMOXKEKi

€c(0)
€p(6)
€s(0)
Es fi

e
Aoffi
Oc¢fi
Os fi
0
Ocr

~— =

TeMIiepaTypHa aedopmariisi 6eToHy

TeMIiepaTypHa gaedopmalilisi IoMepeIHLO HAMPY>KEHOI apMaTypu
TeMIiepaTypHa faedopmallisi HEHaIpyeHO1 apMaTypu
nedopmailiss HEHAINpPYXKEHOT Ta TONMEepPEeJHbO HAMNpyKEHOi apMartypu 3a
TeMIiepatypu 60

TEIUIONPOBITHICT OeToHy, BT/(MK)

THYYKICTh KOJIOHH M1J] 4ac MOXKExXI

HaIpy>KE€HHS CTUCKY B OETOHI ITiJT Yac MOXKEX1

HAIPY>KEHHS apMaTypH 1]l 4ac MOKExK1

TemIeparypa, °Cc

KPHTHYHA TeMIeparypa, C

Jlonoeuenns oo EN 1992-1-1,

BUKOPUCTOBYIOTHCS HACTYITHI 1HJEKCH

3HAQYEHHS 1] Yac MOXKExX1

3aJIEKHICTh B1Jl Yacy
3aJIeXKHICTh BiJl TEMIIEpATypH

CIIUCOK BUKOPUCTAHHUX /IKEPEJI

JBH B.1.1-7:2016 IToxexHa 6e3neka 00’ €KTiB Oy1IBHUIITBA.

JABH B.1.2-14:2018 3aranbHi NOpWHIUIN 3a0€3MEUYCHHS HAIIMHOCTI Ta
KOHCTPYKTHUBHO1 Oe31eku OyaiBesb Ta CIOpY/I.

JACTVY-H b EN 1992-1-2:2012 €Bpoxop 2. IIpoexTyBaHHS 3a11300€TOHHUX
KOHCTpyKIii. YactuHa 1-2. 3arayibHi nojoxxeHHs. Po3paxyHOK KOHCTPYKITiH
Ha BorHecTilikicTs (EN 1992-1-2:2004, IDT).

JABH B.2.6-98:2009 betonni Ta 3ami300€TOHHI KOHCTPYKIii. OCHOBHI
nosioxkeHHs. — KuiB: MinperionOyn Ykpaiau.

JACTY b B.2.6-156:2010 beTtonHi Ta 3a11300€TOHHI KOHCTPYKIIIT 3 BaKKOTO
oetony. [IpaBuna mpoexryBanHs. — KuiB: MinperionOya Ykpainu.

Tumenko O.M., IlozneeB C.B., bepezoBcrkuii A.l., Pyaemko 1.B., Cinneit
C.O. Criiikicts OyaiBenb 1 crnopyn npu noxkexi, Yepkacu, UIIIb imeni
['epoiB Yopnoouns HYIL[3 Vkpainu, 2019, 330c.

[Ipokar apmaTypHU 1JI 3a11300€TOHHUX KOHCTPYKIIINA. 3arajabHl TEXHIYHI
ymoBu (ISO 6935 -2:1991, NEQ) HACTY 3760:2006. — Kuis:
JEPXCITOXNBCTAHIAPT Ykpainu.



