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AHHOTALIUA

Meroanueckue ykazanus <«lIpoekTupoBaHMe HeCyHIMX KOHCTPYKLMM MHOI'O3TaKHOIO
IPaXJIaHCKOro 3JaHUs» MO AucHuIUIMHE «JKene300eTOHHbIE U KaMEHHbIE KOHCTPYKLIHUW» s
crynentoB crenuanbHocTu 270800.62 «CtpouTtenbcTBo» npoduis «IIpoMbliieHHOE U Tpax-
JAHCKOE CTPOUTEIHCTBOY, KBATU(HUKAIIMK — OaKanaBp BKIIOYAIOT B ceOs BBeleHUE, 6 pa3zenos,
oubmmorpaduueckuii CIMCOK U MPHIIOKEHUS.

B mepBoM pasnene mpuBeneHbl KOHCTPYKTHBHBIE TpeOOBaHUS, Kacarolldecs HazHAYCHUS
F€OMETPUUYECKUX PAa3MEPOB HECYIIUX KOHCTPYKIMI U UCXOJHBIE TaHHbIE JIs IPUMEpa pacyera.

Bo BTOpOoM M TperbeM pas3aenax MNPUBEACH pacueT MHOIOIYCTOTHOM IpENBAPUTEIILHO
HaIpPsDKEHHOM TUIUTBI NEPEKPBITHS NIPU IBYX BapUaHTaX BPEMEHHOW HArpy3Ku IO MpeAeIbHbIM
COCTOSIHUSIM TIEPBOM U BTOPOM T'PYIIIIBI.

B derBepTOM pasnene AaH pacyeT pureisi TaBPOBOIO ceyeHHsl 0e3 MpeaBapuTeIbHOIO
HaIlpsDKEHUs apMaTypsl IO MPEAEIbHOMY COCTOSHUIO MEPBOM T'PYIIIBI C MOCTPOEHUEM JIIOPHI
MaTEepUasIoB.

[TaThIi pazen MOCBSIICH pacueTy KOJOHHBI H IIECTON — pacueTy GyHIaMeHTa.

[IpuBeneHbI CXeMBbl apMUPOBAHMS BCEX HECYIIUX KOHCTPYKIIUH.

B npuio:keHusX 1aHbI HEOOXOAMMBIE CIIPABOYHbIE MATEPHAJIBI AJISl pacyeTa u
KOHCTPYHPOBAHHUS.



BBEAEHHUE

Mertoauueckue ykazaHusi COCTaBJICHbl HA OCHOBAaHUU MPOTPAMMBI JTACIUILIMHBI
«Kene3o00eToHHbIE W KaMEHHBIC KOHCTPYKIIUM» JUIsl CTYJIEHTOB CIICIIHAIIBHOCTH
270800.62 mpoduns «IIpoMbllIIEHHOE U FPAXKAAHCKOE CTPOUTEIBCTBOY KBATH(PUKALIUU
- OakanaBp U1 BBITIOJHEHUS BCEX Pa3/eloB KypcoBOro mpoekra Ha Temy «IIpoextupo-
BaHUE HECYIIMX KOHCTPYKIUNA MHOTO3TaXXHOTO TPAKJAHCKOTO 3/IaHHS», a TAKKE IS
JTUTITIOMHOTO TTPOEKTUPOBAHUS, TTOJATOTOBKM MarucTPOB U IKCTEpHATA.

[Ipu npoekTUpOBaHUU HEOOXOIUMO MOJI30BATHCS JACHCTBYIOIMIMMHU CBOJIaMH ITpa-
BWJI TI0 pacueTy U KOHCTPYUPOBAHUIO OCTOHHBIX U JK€JI€300€TOHHBIX KOHCTPYKIIMM 0e3
npeaBaputenbHoro Hanpsbkenust apmatypel (CIT 52-101-2003) u npeaBapuTenbHO
HaTNPSHKCHHBIX JKe1e300eToHHbIX KoHCcTpyKiwmid (CIT 52-102-2004).

[Ipu MpOEKTUPOBAHUM PEATTBHOTO COOPYKEHHUS MPOU3BOAAT TOBTOPHBIE pacueThl U
KOHCTPYHPOBaHUE C YUETOM TpeboBaHuM, coaepxkamuxcs B «IIpaBunax mo obecrneye-
HUIO OTHECTOMKOCTH U OTHECOXPAHHOCTH KeJNe300€TOHHBIX KOoHCTpYKIui»y CTO
36554501-006-2006 u ITocobuu k HUM.

CreneHb OrHECTOMKOCTY 31aHUSI ONIPEACIISIETCS T10:

- CHull 31-01-2003 m1s1 s>KMIIBIX MHOTOKBAPTUPHBIX 37IaHUT;

- CHulI 2.08.02-89* st 0O1IECTBEHHBIX 3IaHUIN U COOPYKEHUI; IPEATIPUATUN ObI-
TOBOTO OOCITY>KMBaHUS; Mara3uHoOB; 3JIaHUN U ayJUTOPUI, aKTOBBIX U KOH(EpEeHII-
3aJI0B, 3aJI0B COOpaHUi U 3a1bHBIX TOMEIIEHH, CIIOPTUBHBIX COOPYKEHHI; 3TaHHM
JETCKUX JIOIIKOJBHBIX YUPEKACHUN 00I1IeTr0 TUIIA; IIKOJ U IIKOJI-UHTEPHATOB; 31aHUI
Y COOPYKEHUM 3PUTEIBHBIX 3aJI0B KYJIbTYPHO-3PEIIUIIHBIX YUPEKICHUN;

- CHulI 2.09.04-87* 111 aIMUHUCTPATUBHBIX U OBITOBBIX 3JaHUN, OTACIBHO CTOSIIINX
3/1aHUM IPUCTPOEK U BCTABOK: 3aJI0B CTOJIOBBIX, COOpAaHUI U COBEIIAHMIA;

- MI'CH 4.19-2005 1151 MHOTOQYHKIIMOHAJIBHBIX BHICOTHBIX 3[JaHUMN U 31aHUI-
KOMILJIEKCOB B Topoaie MOCKBe;
- CHull 31-03-2001 nj1st mpon3BOICTBEHHBIX 37aHU;
- MI'CH 5.01-941.15 i cTOSHOK JIETKOBBIX aBTOMOOMIIEH.
[Ipenen orHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKIIMI YCTAHABIUBAETCA 10 BPEMEHU
B MUHYTaX HACTYIUICHUS OJTHOTO WJIU MOCIEA0BATEIbHO HECKOJIBKUX, HOPMUPYEMBIX
JUTSL TaHHOM KOHCTPYKIIMH, PU3HAKOB MPENeNbHbIX COCTOsIHUH (cM. Tabnuiry):
- MOTEpHU Hecylen crmocoOHOCTH R;
- IOTEPH TEIUIOU30JIUPYIOIIEH CriocoOHOCTH I

- IOTE€PHU LEJIOCTHOCTH E.

3maHusl U COOPYKEHHUS C HECYNTUMHU KOHCTPYKIMSIMHU M3 KeJIe300€TOHA Toapasie-
JISIFOT TIO CTENEHU OTHECTOMKOCTHU:
- 0cobast - MHOTO(DYHKITHOHAITbHBIE, BRICOTHBIE 37IaHUS U 3/IaHUS-KOMILUICKCHI;
- | crenens - orpaknarmme KOHCTPYKIIMHA BBIMIOJTHEHBI U3 KEIe300€TOHA U PUME-
HSIOTCS JINCTOBBIC U IJIUTHBIC HETOPIOYUE MAaTEPUAIIbI;
- Il cTeneHp - MOKPHITUS BBITIOJHEHBI U3 CTAIBHBIX KOHCTPYKIIHIA;
- III cTenenp - mprUMEHEHBI EPEKPHITUS JAEPEBSHHBIC, 3AIIMIICHHBIE TYKaTypKOU
WIM HErOpIOYUM JIMCTOBBIM, TUIMTHBIM MAaTe€pUaoM, a TakXe JUIsl 3JJaHuid KapKacHOTO
TUIA C AJIEMEHTaMH KapKaca M3 CTaJbHBIX KOHCTPYKIHMH W C OTpa)IarolIMMHU KOH-



CTPYKLMSAMU W3 NPO(OUIMPOBAHHBIX JUCTOB WM JAPYTUX HETOPIOYHUX MATEpPHAIOB CO

CHa60FOpIO‘-II/IM YTCIIUTCIICM.

IIpenen orHecTOMKOCTH KeIe300€ TOHHBIX CTPOUTENbHBIX KOHCTPYKIIUNA, MUH, HE MEHEE
DnemeHTHI Oecuepaay-
[lepexpoiTus . JlecTHUYHBIE KIETKH
Crenens orue- HBIX MOKPBITUI
9 Hecymue | HapyxxHbie | Mex 1y TaXKHBIE
CTOMKOCTH 3]1a- HACTUJIbI, TUTN-
AJIEMEHTHI | HeHecylue | (B TOM 4yucie bepmbl, MapIu 1
HUS ThI (B TOM BHYTpPEHHUE
3/1aHUS CTEHBI YyepJauHbIe U OaJkw, IJIOIA KK
YHUCJIE C yTell- CTEHBI
HaJ[ TI0/IBAJIAMH ) MIPOTOHBI JIECTHUIL
JIUTEJIEM)
R180* R180* o * R180*
Ocobast E60%* E60 E1120%* REI 120 R180 E1180 R60
| R120 E30 REIG0 RE30 R30 REI120 R60
1 R90 E15 REI45 RE15 R15 REI90 R60
11 R45 E15 REI45 RE15 R15 REIG0 R45

* Jlnst 3manuii BeicoTo 6osee 100 M mpeen oTHECTOMKOCTH, KaK MpaBmiio, ycTaHaBiauBaeTcs R240.
** Jlnst 3manmii BeicoToir Menee 100 m npenen oruecroiikocTu ycrtanasiauaetcss REI180, EI180.
*#* [Ipenen ornectoiikoctu E60 ycTaHaBIMBaeTcs TOJBKO JUIsl HAPY)KHBIX CTEH.

[lenp yka3zaHWi — COAEHUCTBUE B IPOCKTUPOBAHUM HECYIINX JIEMEHTOB 34aHUA.

B xypcoBoM mpoekrte TpeOyeTrcst 3apoeKTHPOBaTh OCHOBHBIE HECYIIHE XKee300e-
TOHHbIE KOHCTPYKIMHU 8-16-TH 3Ta)KHOTO 37aHUsI KaPKACHOW KOHCTPYKTUBHOW CXEMBbI
CO CBS3€BBIM KapKacoOM M HABECHBIMHU CTE€HOBBIMH MaHEISIMHU.

[IpocTpaHcTBeHHAs )KECTKOCTh (FreOMeTpUUecKas HEeM3MEHIEMOCTb) 3[aHusl B TIPO-
JOJIPHOM U TONEPEYHOM HAampaBlieHUsX obecrneunBaeTcs auadparMamu >XKECTKOCTH
(cBsi3eBas cucrema).

Metoanueckue ykazaHus BKIIOUAIOT PACCMOTpPEHHE CIIeTyIOIUX BOIPOCOB!

—MPOEKTHPOBAHUE COOPHOTO OATOYHOTO MEKIYITAKHOTO MEPEKPHITHSI, BKIIIOUYA-
I0II[e€ KOMIIOHOBKY KOHCTPYKTHBHOH CXEMBI TEPEKpBHITHS, pacdeT MHOTOIYCTOTHOMN
MpeIBapUTENbHO-HANIPSHKCHHOH TUIMTHI U PUTEIIS;

—MPOCKTHPOBAHKUE KOJIOHHBI U OTJIEIBHO CTOSAMIETO (PyHIaMEHTA.

B npunoxeHusx JaHbl CIPAaBOYHBIE MAaTEPHAIBI U pabOYre YEPTEXKH MPOCKTUPYE-
MBIX 3JIEMEHTOB.



KOMITOHOBKA KOHCTPYKTHUBHOM CXEMbI CEOPHOT'O
HEPEKPbBITHUSA

B cocraB cO0opHOTo 6aI0YHOTO MEXKAYITAKHOTO MEPEKPHITHS BXOIAT IJIUTHI U PH-
relld, ONMUPArOIINecs Ha KOJIOHHBI (puc.l).

[Tpu koMIIOHOBKE COOPHOTO OATIOYHOTO MEPEKPHITHS HEOOXOTUMO:

— Ha3HAYUTh pa3Mephl CETKU KOJIOHH;
— BBIOpaTh HampaBJIeHHE pureneii, Gopmy u pasMepbl UX MOMEPEUHOTO CEUCHUS,
— BBIOpATh THIT U Pa3MepHI TUIUT.

CeTka KOJIOHH HAa3HAYaeTCsl B 3aBUCUMOCTH OT pa3MepoB IUIUT U purenei. Paccto-
STHUE MEXIY KOJOHHAMU JOJDKHO ObITh KpaTHO 100Mmmu npuHuMaeTcs B npeaenax (4,8
o 1,2) M.

Hanpasnenue pureneii MokeT ObITh MPOAOIBHBIM HIIM TOMEPEYHBIM. ITO 00y-
CJIOBJIMBACTCS] TEXHUKO-KOHOMHUYECKMMHU TOKa3aTesiMHu. BbIOOp Tuma momepeyHoro
CEUEHHUs pUTeJieil 3aBUCUT OT criocoba ONMpaHus Ha HUX IUIMT. BeicoTa ceduenus puress

h, = (115...110)I b, e |y — mponeT purens, mmpuna ero ceuenusib, = 20 cm wm 30 cw.

Tun niuT nepekpuITUs BIOWpAeTCs MO apXUTEKTYPHO-TUIAHUPOBOYHBIM TpeOoBa-
HUAM U C YYETOM BEIMYMHBI JIEHCTBYIOIIEW BpPEMEHHOU (ToJjie3HOW) Harpy3ku. llpu
BpeMeHHOH Harpyske V < 7,0 kH/u® HCIOIB3YIOTCS MHOTOIYCTOTHBIC IUIHTHI, BHICOTA
cedeHus KoTopbix paBHa (20 ...24)cm.

[1AUTHl BBIMOJHSIOTCS MPEUMYIECTBEHHO MPEABAPUTENHLHO HANPSHKEHHBIMU, YTO
MO3BOJISIET MOJYYUTh SKOHOMUIO 32 CUET COKPAIICHHS pacxo/1a CTaju.

KommnuecTBO THMOpa3MepoB IUIUT JOHKHO OBITh MHHHMAIBHBIM: PSIOBBIC IIHUPH-
Hor (1,2 ...2,4)m, cBs3eBbie muuThi-pactiopku — (0,8 ...1,8)m, dacagnpie TUINATHI-
pacniopku — (0,6 ...0,90)m.

B kauecTBe mpumepa B METOIMYECKUX YKa3aHUSAX MPHUHITO CIETYIOIIEe:

—CBsI3€Basi KOHCTPYKTUBHAs CXeMa 3[aHMsl C NMONEPEYHbIM PaCIOIOKEHUEM puUre-

JIeH M CETKOM KOJIOHH pa3MepamH B miane 6,0x6,3 m (puc.l);

— YHCJIO dTaXKel — 9, BKIIIoYast HOIBall,

— BBICOTA 3TaXKel U moiBasia 2,8 u;

— pUTelib TABPOBOTO CEUCHUS MIUPUHOIO Dy = 20 cm 1 BBICOTOI

1
h, = 7 630 =45 cu (puc.2) 6e3 npeaBapUTENLHOIO HANPSKEHHS ApMATYPBI;

(OTmeTnM, 9TO TIpenBapUTEIHLHO Ha3HAYEHHBIE pa3MEPhl MOTYT OBITh YTOYHEHBI
MpU TOCTEAYIONIEM pacdeTe U KOHCTPYHUPOBAHUH PUTEIIA).

— IUIMTHI MHOTOMYCTOTHBIE NMPEBAPUTEIBHO HAIPSKEHHBIE BBICOTOU 22cm(puc.2)
(mupuHa psAAOBBIX WIMTL1,5 M ¥ MmUT-pactopok 1,8 m);

— koJIoHHEI ceueHueM 40x40 cwm;

— BEJIMYMHA BPEMEHHOW Harpy3Kd IpH pacyeTe IIUThI MEePEKPHITUS MPUHUMACTCS
B JIByX BapHaHTAaX:

1 Bapuant -V =1,5 KH/MZ;

2 BapuanT — V= 4,5 kH/v’.
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Puc. 1. KoncmpykmuBHaa cxema 3gaHud
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2. PACYET 1 KOHCTPYUPOBAHUE MHOI'OTIYCTOTHOM ITPEJIBAPUTEJIbHO
HANPSIKEHHOM IIJIMTHI IEPEKPBITUSIIPU BPEMEHHOM ITOJIE3HOM
HAT'PY3KE V =1,5 kH/m*

2.1. UcxoaHbie JaHHBIE
Harpy3ku Ha / M TIEPEKPBITHS

Tabmumia 1
Bun Harpysku HopmartuBnas | Koagdumnuent | Pacuetnas
Harpyska, KH/m’ | HaZeKHOCTH Harpyska,
10 Harpy3Ke Y KH/M?
1 2 3 4
[TocTosiHHas:
[Tonel — mapkeT Ha MacTHKe, 0,20 1,3 0,26
=20 mm
IlemeHTHO-TIECUaHAas CTSKKA, 0,54 1,3 0,70
8 =30mm (y =18 kH | M%)
MHuoromycToTHass cOOpHas IUIMTa
MEPEKPBITUSI C OMOHOJIMYNBAHUEM 3,4 11 3,74
HIBOB, 0 = 220 mm
Ntoro nmocrosiHHas Harpy3ka ¢ 4,14 4,7
Bpemennas:
ITeperopoaku, 6 = 120 mm (ipuBe- 0,5 1,2 0,6
JI€HHAasl Harpy3Ka, JuiTenabHas)V,
ITonesnas (13 3agaHus) 15 1,3 1,95
B TOM YHCIIE
KpaTkoBpeMeHHas Vg, 1,2 1,3 1,56
mATebHast Vg, 0,3 1,3 0,39
Htoro BpemeHHast Harpyska Vv 2,0 2,55
Bpemennas Harpy3ka 0e3 yudera 15 1.95
neperopoaok Vo
ITonnas Harpy3ka g + V 6,14 7,25

[Tpumevanne: K03pHUIMEHT HAEKHOCTH IO HATPY3KE J; T BPEMEHHOU (T0Je3-
HOI1) Harpy3Ky MPUHUMAETCS:

1,3 — mpu MOTHOM HOPMATUBHOM 3HAYEHUU HArpy3ku meHee 2 k/la (KH/MZ);

1,2 — IpH [IOJTHOM HOPMATHBHOM 3HaueHuHH Harpysku 2 klla (kH/w®) n Gonee [1].

Harpyska Ha | nOoroHHsIii METp AJIMHBI IUIMTHl TP HOMUHAJIBHOH €€ mmpuHe 1,5 m
C yueToM ko3¢ UIIMEeHTa HAJIEKHOCTH IO OTBETCTBEHHOCTH 31aHusl y, = 1,0:

—pacueTrHas noctosiHHas § = 4,7-1,5-1,0 = 7,05xH/u;

—pacueTHas nojHas (g + V) =7,25-1,5-1,0 = 10,88xH/m;

— HOpMaTuBHas nocrosiuHas g, = 4,14-1,5-1,0 = 6,21xH/m;

—HOpMaTHBHas moJyHas (g, + V,) = 6,14-1,5-1,0 = 9,21xH/um;

— HOpMAaTHBHAs MOCTOSIHHASA U JumuTeNbHas (g, + Vion,) = (4,14 + 0,8) -1,5-1,0 =
7,41 kH/m.

KoncTpyktusHsIil pazmep mmmthl: 1=6-0,1-0,1-0,01-0,01=5,78m,



Matepuanbl 1J1s1 IUIMTHI
beToH Tsxenblil Kilacca o MpOYHOCTH Ha cxarue B20:
Ron = Roser = 15,0 MTIla; Rpin = Rytser = 1,35MT1a (Tabim. 6.7[2], Ilpuroscenue 3),
Ry = 11,5MTla; Ry = 0,9 Mlla (ta6n. 6.8 [2], [Ipurosicenue 4),
w1 = 0,9 (. 6.1.12[2]).
HauaneHblil MOIyIb yIpyrocts Oetona Ey = 27,5-10°MIla (ta6n. 6.11 [2], Ipu-
Joxcenue 5).
TexHOMOTHS M3TOTOBIEHUS IUIMTHI — arperatHo-moTo4yHas. Ilnuta momBepraercs
TerI0BOM 00paboTke mpu atMochepHOM AaBieHun. HaTspkeHue HampsiraeMon apmarty-
PBI OCYIIIECTBIIACTCS AICKTPOTEPMUUECKUM CTIOCOOOM.
ApmMarypa:
—MpojoyibHAas Hanpsaraemas kiacca A600:
Rsn = Rsser = 600 MITa(tabmn. 6.13 [2], IIpunoorcenue 6);
Rs = 520 MIla (ta6n. 6.14 [2], IIpunoscenue 7);
E,=2,0 -10°MTla (nysxr 6.2.12 [2]).

— HeHamnpsiraemast kiacca B500:
Rs = 435 MIla (tabn. 6.19 [2], [Ipunoscenue 7);
Rsw = 300MIla.(tabn. 6.15 [2], IIpunosicenue 8)

2.2. Pacyer IUVIMTHI 10 NPeAeJbHBIM COCTOSSHUAM MEPBOM IPYNIIbI
Omnpenesienne BHYTPEHHUX YCHIHI
PacueTHbIil poJieT MIUThl B COOTBETCTBUU C puc.2:

l, =6,0-01-01-0,01-0,01— 009 0’39 =(1-0,3)m =569 m
[Tonepeynoe KOHCTPYKTUBHOE CEYCHHE TIUTHI 3aMEHSETCS SKBUBAJICHTHBIM JIBYTaBPO-
BbIM ceueHueM (puc.3). Pazmeps! ceuenust mmthih = 22 cu;

ho=h-a=22-3=19 cm;h; =h; = (22 - 15,9) -0,5 = 3,05 cwu;

br = 149 cm; b} =149 -3 =146 cm; b =149 -15,9-7 = 37,7 cm.

[Inuta paccuuThIBaeTcss Kak OJHOMNPOJIETHAs IIapHUpPHO-omepTas Oajka, 3arpy-
*KCHHAsI paBHOMEPHO-pacIpe/IeICHHOW Harpy3kou (puc.4).

Yewnnst 0T pacyeTHOM NOJIHOW HArpy3KHu:

— U3ruOAIOIIKNA MOMEHT B C€pe/IMHE MpoJIeTa:
(g+V)IZ 10,88-5,69°

8
— IIOIIEPEYHAsl CHJIA Ha OIOpax:
o- (g+V), 10,88-569
2

VYceunust oT HOpMaTUBHOM HArpy3ku (M3ruOar0me MOMEHTHI)
— TIOJTHOU:

M =

=44,03kH - m;

=30,95 kH .

M (9, + V)2 _9,21-5,69°
" 8
— IIOCTOSIHHOM U JJIUTEJILHOM:

=37,27kH - m;



w00+ Vi )5 7.41569°

| ; =29,99 kH - m

PacuyeT mo Nnpo4YHOCTH HOPMAJILHOIO CeYEHHS NPH AelCTBHUM3IMOAI01IEro
MOMEHTA

ITpu pacyere Mo NPOYHOCTU PACUETHOE MOINEPEUHOE CEUEHUE TIIUTHI IPUHUMAETCS
TaBPOBBIM C IIOJIKOW B C)KaTOM 30HE (CBECHI MOJIOK B PACTSAHYTON 30HE HE YUUTHIBAIOT-
cs).

IIpu pacueTe npuHUMAaeTCs BCs IMPHHA BepXHel moaku by = 146 cu, Tak kak

!
2
riae | — KOHCTPYKTUBHBIN pa3Mep IUIUTHI.

[TonoxeHne rpaHuIpl CKATOU 30HBI ONPEAEIAETC U3 YCIOBUAL:
— 4 4 '
M <M, =7R -bg -t (hy —0,5h5),

rae M — u3rubaroiuii MOMEHT B CEpeIMHE MPOJIeTa OT MOJHON HArPY3KH
(g+V);M sty ~ MOMCHT BHYTPCHHHUX CHJI B HOPMAJIbHOM CEYEHHHU IUIUTBI, IIPH

:54,15<%| =%-578=96,3€M,

KOTOPOM HEWTpasbHasi OCh MPOXOIUT MO HY>KHEW rpaHu CKaTou Moyiku; Ry — pacueTHoe
COTIPOTUBJICHUE OETOHA CHKATHIO; OCTaIbHBIE 0003HAYCHUS MPUHSATH B COOTBETCTBHH C
puc.3.

Ecnu 310 ycioBHWe BBITIOJNHSETCS, TPAHUIIA CXKATOM 30HBI MPOXOJWT B TOJKE, U
TJIOMIAh PACTSHYTONW apMaTyphl OMPeAeNsaeTCs KakK JUisl IPSIMOYTOJILHOTO CEUCHUS IIIH-
pHHOM, paBHOM DY .

4403 kH¢m<0,9-1,15-146-3,05(19 — 0,5-3,05) = 8054xHcm;
Ry = 11,5 MTla = 1,15 kH/em®.

44,03 kH-m< 80,54 kH-m — yClOBHE BBITIOTHSACTCSA, T.€. PACUET BEJAEM KaK IS Tpsi-

MOYTOJIBHOTO ceueHus. Jlaee onpenemnsem:

o - M . 4403 0,081
7, R,-b-h 0,9-1,15-146-19
a, =§'( —g);le— 1-2.0,077 =0,0843.
X
g :hi — OTHOCUTCIIbHAasaA BbBLICOTA C)I(aTOﬁ 30HBI 6eTOHa; JOJI2KHO BBIIIOJIHATHCA
0

ycioBue ¢ < g, rie {gr — rpaHUYHAasi OTHOCUTEIIbHAS BBICOTA CKATOM 30HBI.
3nadenue Srompeaensercs mo Gopmysie:

0,8
gR :%:—g (32 [4])
0 s.el
1+
Ep 2

IJIE Esel — OTHOCUTEbHAS eOpMAIlKst apMATyPhl PACTIHYTON 30HBI, BHI3BAaHHAS BHEIII-
Hel Harpy3KOW IpH JOCTHKECHUH B 3TOW apMaType HAIpsKEeHUs1, paBHOTO Ry ;

Epp — OTHOCHUTENbHAs JaeopMaIisi C:KATOro OeTOHA MpPU HAMPSHKEHHUSIX, PaBHBIX Ry,
npuauMaemas pasroi 0,0035. (. 6.1.20[2]).
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JlJis apMatyphl ¢ yCIOBHBIM MPENETIOM TEKYyUECTH 3HAUYCHUE &g OMPEIEISICTCS 10
dbopmyre:
R +400-0%,
s.el — E

S

&

(apmatypa A600 umeeT cinoBHBIN npeaen Tekydectu) (m. 9.16[2]);

rie o*s, — IpeBapUTENIbHOE HANIPSKEHUE B apMaType € y4eTOM BCeX MOTEPh U KO-
apduuuenrom ys, = 0,9.

[IpenBapurenbHOE HANpsKEHHE apMaryphl os, NpuHUMaroT He 6onee 0,9Rg, ams
ropsiYeKaTaHod U TEPMOMEXaHWYECKU yNpouyHeHHOW apmatypsl (A600) u He Ooiee
0,8Rg, 1151 X010 1HO1e(hOPMHUPOBAHHOM apMaTypbl W apMaTypHbiXx kKaHaToB (9.1.1[2]).

ITpuanmaem o™, = 0,8Rg, = 0,8-600 = 480 Mlla.

[Ipu npoeKTUpOBaHUM KOHCTPYKIUU MOJHBIE CyMMapHbIe OTEPHU CIEAYET MPUHU-
matb He MeHee 100 M1la (. 2.2.3.9 [4]), Aospp) = 100 Mila.

[Ipu onpeneneHuu &g -

osp = 0,9-480 - 100 = 332 Mlla;

520 + 400 — 332 ., 08 _
oo = T RT o 0,00294 : &, = 71+ 0.00294 = 0,435; £ < &
0,0035
[Tnomane ceyeHus apMartypsl onpesesseM 1o Gopmyiie:
Vo Ry D' -&-hy .
A%p,ef = R ’

S
Ecmu cobmomaercs ycnoBue ¢ < {r, pacueTHOE CONMPOTUBIICHUE HANPSITaEMOU ap-
Matypsl Ry moryckaeTcs yMHOXKaTh Ha KOA(PHUIIMEHT yCIOBUI pabOThIYs3, YUUTHIBAIO-
M  BO3MOXKHOCTH Je(OPMHUPOBAHUS BBICOKONPOYHBIX apMaTypHBIX CTajed mpu
HaIpsDKEHUSAX BBIIIE YCIOBHOIO Mpejiesia TeKYUYeCTH U OIpeessieMbli 1o hopmylie:
Ves =1,25—0,25§ <11 (3.21[5)

R

S

Ecin=-<0,6, 4to 11l TUIMT MPAKTUYECKH BCerja cOOMI0AAeTCs, MOXXHO MPUHUMATH
R

MaKCUMaJIbHOE 3Ha4YeHue 3Toro koddduimenra, T.e. y3 = 1,1.
A= 0,9-1,15-146-0,0843-19 _ 4 23en?:
. 1,1-52
R, =520 MIla =52kH | cM’.
IpurnmMaem 6310 A600; Ag e = 4,71 cv’.
Hampsiraembie CTEp)KHM JTOJDKHBI PacmojiaraThCsi CUMMETPUYHO M PACCTOSHUE
MEXTy HUMH JTOJKHO OBITh He Ooitee 400 v 1 He 6omee 1,5, mpu h> 150 am

(. 10.3.8[2]).

Pacyer 110 NpOYHOCTH NPHU ACHCTBUH MONEPEYHOH CHJIBI
[Tonepeunas cuna ot nonHou Harpy3ku Q = 30,95 kH.
PacueT mpeaBapHUTEIbHO HAIPSKEHHBIX 3JIEMEHTOB IO CXKaTOW OETOHHOM mMojoce
MEK]ly HAKJIOHHBIMHA CEYECHHSIMU ITPOU3BOJAT U3 YCIOBUSL:
Q < @b1- 1-Rp-b-ho (8.55 [2])
Qp1 - KO3 PurpeHt, npuHIMaeMbIii paBabiM 0,3 (1. 8.1.32 [2]);
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b - mupuna pedpa, b = 37,7 cm;
Q<0,3:0,9-1,15-37,7-19 = 222 4;
30,95 kH < 222,4 xH;
Pacuer npeaBapuTEIbHO HANPSHKCHHBIX H3rMOAEMBIX JIEMEHTOB 10 HAKIOHHOMY
CCUCHHIO MPOU3BOIAT U3 YCIOBHS:
Q < Qb + st (8-56[2]);
Q - momnepyeHHas CHJla B HAKIIOHHOM CEYCHUE;
Qp - mornepeyHas cuia, BOCIPUHUMaeMasi 0ETOHOM B HAKJIOHHOM CCUCHHU;
Qsw - TIOTIepeyHas Cuiia, BOCIPUHUMAEeMasl TIONEPEYHON apMaTypol B HAKJIOHHOM
CCUCHUH;

Q= Phz oy CRbt b-hy , npuHuMaeM He 6oaee 0,25-yp;-Rp-b-hg 1 me
menee 0,5 yp;-Rpe-b-ho;

Qp2 - K03 duIeHT, npuHuMaeMblii paBabiM 0,3 (1. 8.1.33 [2]);

Ryt = 0,9 MITa = 0,09 kHlcv?;

Qb =0,5%1-Rp-b-hg =0,5-0,9-0,09-37,7-19 = 29,01« H.

HeiicTBytomas B cedenun nomnepuennas cuina Q = 30,95 kH > 29,01 xH, cnenosa-
TEJIbHO HEOOXOJMMO YCTAaHOBKA MOMEPEUHOM apMaTypsl 1Mo pacueTy. (Ecnu momepeunas
cuiia, ICHCTBYIOIIAs B CeueHHEe MEHbIE YeM Qp min, TO MOMEPEUYHYIO apMaTypy MOXKHO
HE YCTaHaBJIMBATb.

JlommyckaeTcsi MPOM3BOANUTD PAcUeT MPOYHOCTH HAKIIOHHOTO CCUYCHHUS U3 YCIIOBUS:

Q1>Qp1+Qsu1 (8.60[2]);

Qb1=0,5"71-Rp-b-ho (8.61[2]);

stlzqsw'ho (862[2]),

lesz,minzzgsOlKH;

stlel'Qb1=30,95 - 29,01=1,94«xH;

Qsw=Qsw1/h0=1,94/19=0,102 xHlcm, nonepueHas apmatrypa yIuThI-
BaeTCd B pacueTe, €CIU Jsy = Jsw min-

Qsw.min=0,257p1-Rpt-0=0,25-0,9-0,09-37,7=0,763 xH/cmMm;

[TpuaEMaeM Qs = Qswmin=0,763 kH/cm.

Gou =122 (8.59[2]);
Hasnawaem mar xomyroB SW=10cm < 0,5h0 (m 10.3.13[2]), mnomywyaem

Agy = qSWSW _ 0,76310

SW

[IpuaMaeM Ha TPUOMIOPHBIX YYACTKAX TUTMTHI TIO YETHIPE KapKaca IJTUHHOW paB-
HOH 1/4 mpoAoaBHOTO pa3mepa IJIUTHI C TOMEPEeYHON paboueilt apMaTypoi, pacroio-
sxenHou ¢ marom SW = 10 cm. s 4@4B500C B ogHOM ceueHne UMEEM

30:0,5

Agwer = 0,5cm® > Asw, MpOBEPsieM MPOYHOCTh CEUEHUS (sw= 0 =1,5¢cm?,

Qsw1=1,5-19 = 28,5;
Q1 < Qpz + Qgu1, 30,95xH < 29,01xH+28,5«H,

30,95kH < 57,51kH Tak KaxK yCIOBUE BBINOJHAETCSA, TO MPOYHOCTh 110 HAKJIOHHO-

MY CEYEHHIO 00ecreueHa.

=0,254cm’ | Rsw = 300 MTTa = 30 kH/cwm®
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2
. by = 1460 . %
1 =
377 §
‘g
w
=3
b, =1490 1
. S
Fuc. 3. PacuemHoe ceysHUE naumb
lgtv)
/4
fo=5880
Gl 7

Fuc. 4. PacuemHag cxema naumbl U 2n0ps younud
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2.3. PacyeT mIuTHI MO MpeAeIbHBIM COCTOSTHHSAM BTOPO#i TPyNIbI
I'eoMeTpuUYecKre XapaKTepPUCTUKH NMPUBEIEHHOTO CeYeHHUsI
Kpyrioe ouepranue mycToT 3aMEHUM 3KBUBAJICHTHBIM KBAJPAaTHBIM CO CTOPOHOM
¢=0,9d=0,9-15,9 = 14,3 cm.
Pa3mepbl pacueTHOro ABYTaBPOBOIO CE4eHHs: ToimuHa noiokh:= h= (22 —

14,3)-0,5 = 3,85 cu; mmpunHa pedbpab = 146 — 14,3-7 = 45,9 cwu;
mupuHa nosok b = 146 cum; b= 149 cm.

Onpez{enﬂeM FGOMeTpI/I‘-IeCKI/Ie XapaKTepI/ICTI/IKI/I HpI/IBeI[eHHOFO CCUCHUA.
E 2.10°

S —

E, 275-10°
[nomaae NpUBEAEHHOTO CEYEHUS:
Aed = A + aAs =b! -h! + brh+ bec + oAy, = (146 + 149)-3,85 + 459-14,3 +

+7,27-4,71 = 1826,4 cm?; A =1792,16 cv® — miuomans cedeHus 6eToHa.
CT&TI/I‘IGCKI/Iﬁ MOMCHT HpI/IBe,Z[eHHOFO CCUYUCHUA OTHOCUTCIIBHO HH}KHCﬁ FpaHI/IZ

Sea=b{ - (h=0,5h, ) + by -0,5hy- + b-c-0,5h +a-Agy-a =
= 146-3,85-(22 - 0,5-3,85) +149-3,85-0,5-3,85 + 45,9-14,3:0,5-22 +
+7,27-4,71-3=19711,2 e,
VianeHue HEHTpa TSHKECTU CEYEHHUS OT €ro HIDKHEH IpaHu:
Vo = Sreo = 19711,2 =10,79~10,8 cm .
A, 18264

MomeHT HHCPUHH NPUBCACHHOI'O CCUCHHA OTHOCUTCIIBHO €TO LICHTPA TAKCCTHU!
3

by (h;)? 3 b, -h
= f(lzf) +b;-h;-(h—yo—0,5h;)2+%+b.c.(0,5h—yo)2+ f12f+
3
b (v, —0.5h, ) +aA, -(y,-a) =M+146-3,85-(22—10,8—0,5-3,85)2 +
3 3
+%+45,9-14,3-(0,5-22—10,8)2+M+149-3,85-(10,8—0,5-3,85)2+

+7,27-4,71- (10, 8- 3)2 =108236,8 cu*
MOMEHT CONPOTHUBJIECHUS IIPUBEAECHHOTO CEYEHHUS 10 HIKHEN TPaHMU:

W, = g _ 1082368 =10021,9 e’

d
re Yo 10,8
To ke, o BEpXHEW I'PAHU:

W2 = i _ 9664 cn’.
h-y,

Pacuer MNpCABAPUTCIIbHO HAIIPSKCHHBIX M3ru0aeMbIX DJIEMEHTOB I10 PaCKPBITHIO

TPEIIMH MPOU3BOIAT B T€X CIydasx, KOraa COOII0IaeTCsl YCIOBHUE:
M > M (8.116[2]);
M — n3rubaromuii MOMEHT OT BHEIIIHEW Harpy3ku (HOpMaTUBHOM);
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Mcrc — M3rudarOImMii MOMEHT, BOCIIPUHUMAEMBI HOPMaJIbHBIM CEUEHHUEM DJIEMEHTA
npu 00pa30BaHUM TPEIIUH U PaBHBIIA:

Mcrc = Rbt,ser'V\/pI + P'eﬂp (936[2])1

Wy~ MOMEHT CONPOTUBIICHUSI IPUBEICHHOTO CEUEHHs AT KPaifHEro pacTsHyTOTO
BOJIOKHA;

€4 = €,p T I — PACCTOSHUE OT TOUKH NPHIIOKEHUS YCUIIUS IPEIBAPUTEIBHOTO 00-
KaThsl 10 AIpOBOM TOYKHU, HanOoJiee yJaIeHHON OT PacTAHYTON 30HbL;

€,p — TO K€, 10 LEHTPa TAKECTH IPUBEJCHHOIO CEUEHMUS;

I' — pacCTOSIHHE OT IIEHTPA TSHKECTH MPUBEACHHOTO CEUYCHUS 10 SAPOBOM TOUKH;

W= 1,25W,e¢ 17181 IByTaBPOBOTO CUMMETPUYHOTO ceueHus (tabu.4.1[6]) ;

P — ycunue npeaBapuTenbHOT0 00)KaThs ¢ Y4eTOM OTEPh MPEBAPUTEIHLHOTO
HANPSDKEHUS B apMaType, COOTBETCTBYIOIINX pACCMATPUBAEMOM CTaTuu pabOTHI dJIe-
MeHTa. Onpeaensiem:

W, 100219

A, 18264
eop =yo—a=10,8-3=7,8 cu;

=549 cm ;

€, = 7,8 +5,49 =13,29 cm;

W, = 1,25-10021,9 = 12527,4 cad’.
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IloTepu npeaBapUTEJIHLHOI0 HANIPSIZKEHUSI APMATYPbI

[lepBbie MOTEpU MPEeNBAPUTENBHOTO HAMPSKEHUS BKJIIOYAIOT MOTEPH OT perakca-
MU HATpsOKEHUH B apMartype, MOTepH OT TEMIEPATYPHOTO Nepernaja npyu TEPMUUYECKOM
00paboTKe KOHCTPYKIIMM, MOTepu OT nedopManuu aHkepoB U Jnedopmanuu (HOopMBI
(ymopos).

Bropsle notepu npeaBapuTeIbHOIO HAMPSHKEHUS BKIIIOYAIOT MOTEPU OT YCAAKH U
NOJI3y4ecTH OSTOHA PU HATSHKEHUH apMaTypsl Ha yropsi (1. 9.1.12[2]).

IToTepu oT penakcanyy HanpsHKECHUH apMaTypbl Aoy ONPENENSAIOT U1 apMaTyphbl
kiaccoB A600-A1000 mpu 37EKTPOTEPMUYECKOM CIOCO0E HATSHKEHUS B COOTBETCTBUM
cm. 9.1[2].

Ao = 0,030, = 0,03-480 = 14,4 Mlla.

[loTepu OT TemrepaTypHOro Iepemnajga MpU arperaTHO-MOTOYHON TEXHOJOTUU
NpUHUMAIOTCA paBHBIMU 0; Aogp, = 0.

[Totepu ot medopmaruu GOpPMBI MPU IIEKTPOTEPMHUUECKOM CIIOCO0E HATSIKEHUS
apMaTypbl HE yUUTBIBAIOT; Acgs = 0.

[ToTepu oT AedopMali AaHKEPOB MPHU BIEKTPOTEPMUUYECKOM CIOCOOE HATSKEHUS
apMaTypbl HE yUUTBIBAIOT; Acgy = 0.

IlepBble oTepu:

Aosp1y =Aosp1 + Aospy + Aogps + Aosps = 14,4 Mlla.

[ToTepu oT ycaaku OeToHa:

A0'sp5 = gb,sh'Es

€ sh — Aeopmarniu ycaaku 6eToHa, 3HAY€HUS KOTOPhIX MOXKHO IPUHUMATH B 3aBU-
CHUMOCTH OT KJ1acca O€TOHa paBHBIMHU:

0,00020 — mist 6eToHa KitaccoB B35 u Huxke;

0,00025 — s 6etona xitacca B40;

0,00030 — mi1s 6etona kitaccoB B45 u Brime;

Adgs = 0,0002-2-10° = 40 MITa.

[otepu ot nonsydyectu 6eToHa Aoy ONMPENEAIOTCA O GOopMyJIe:
0.8a¢, ¢ - Oy

2
M ’ (1+ O’8¢b,cr )

AO‘sp6 =

I+ opg,;| 1+

red
TJIC (pcr — KOIQPUIHEHT TTONI3yUecTH OETOHA, ONpeIesieMbIid coracHo 1. 6.1.16[2]
w o [Ipunooscenuro 15. Tlpuaumaem gy o = 2,8;
Ohpj — HAIIPsDKEHHE B OETOHE HA YPOBHE LIEHTPA TSKECTH PAcCMAaTPUBAEMOil | — ol
TPYNIBI CTEPXKHEN HANPsATaeMOl apMaTypHl,

_ I3(1) + I:>(1)eopy.

p A— I !

ed red
Py — ycuiue npeBapuTEIbHOIO 00KaTus ¢ y4€TOM TOJIBKO IEPBBIX NOTEPH;
€,p — DKCLEHTPUCHUTET YCHIIUSA P(1y OTHOCUTENBHO LIEHTPA TAKECTH MIPUBEACHHOIO ceye-
HUS,
Y— paccTosiHUE OT LEHTPA TKECTH MPHUBEIECHHOIO CEUYEHUS O paccMaTpUBaeMoro BO-
JIOKHA: Y = e,, + 3(cm)

Oy
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Uspj — KO3 GHULUEHT apMUPOBaHUs, paBHBIN Agy/A, Tied — IIoaab MONepevHoro cede-
HUS DIIEMEHTA; Agpj — IJIOMIAAb PACCMATPUBAEMON I'PYIIIIBI CTEP;KHEN HAIPAraeMou ap-
MATYpBL.
Puy = Asp(osp — Aospy);  0sp = 480 MIla = 48 kH/cat’;
Aoy = 14,4MIla = 1,44xH/cr?; Pgy = 4,71(48 — 1,44) = 219,3 kH,
e.p = 1,8 cm, y=10,8cm;
219,3 219,3.7,8-10,8
Opp = +
1826,4 108236,8
O'bp<0,9Rbp; Rbp =10 Mlla;

=0,291xH/cm? = 2,9MI1a;

A=1792,16 v p=—n"t _ 0002628
1792,16
Ao, = 0.8-7,27-2,8-2.9 4197 MITa.
? 7,82.1826,4
1+7,27-0,002628| 1+ -~ ~""7 1.(1+0,8-2,8)
108236,8

ITonHOE 3HaUeHME NEPBBIX U BTOPBIX MOTEPH:
i=6
ATz =§A% (9.12[2])

Aosp2) = 14,4 + 40 + 41,97 = 96,37M1a.

[Tpr MPOEKTUPOBAHUN KOHCTPYKITUH TIOJHBIC CyMMAapHBIC IMOTEPH TSI apMaTyphI,
PacIOJIOKEHHOW B PACTSIHYTOW IMPH 3KCIUTyaTallMd 30HE CCUCHUsS DJIEMEHTA, CIEAYeT
npuanMats He MeHee 100MT11a (. 9.1.10[2]), mosTomy mpunuMaeM Acsyz) = 100 MIla.

[Tocie Toro, Kak ompesesieHbl CyMMapHbIe TOTEPU MPEABAPUTEIHLHOTO HAIPshKe-
HUSI apMATyPbl, MOYKHO ONIPEACTUTh M.

Poy= (05p = Aosp()-Asp;
P, — YCHIIME IPENBAPUTENBHOTO 0OKATHS C YUETOM IOJHBIX [OTEPD;
P, =(48,0-10,0) -4,71 = 178,98 xH,

M. = 0,135-12527,4 + 178,98-13,29 = 4069,8xH-cm = 40,70xH m.

Tak kak M3ru0aroIrii MOMEHT OT MOJIHOW HOPMATUBHOM HArpy3Ku
M, = 37,27 kH-m menbiue, ueMm M, =40,70xHm, TO TpeIIUHBI B PACTIHYTON 30HE OT
AKCILTYyaTallMOHHBIX HArPY30K HE 00pa3yoTCs.

Pacuer nporuda niamrol
PacueT nzrubaempIx 3JIEMEHTOB 110 IPOrHOaM MPOU3BOJIAT U3 YCIOBUS:
f<fur (8.139 [2]);
rie f — nmporu6 snemenTa OT AeiicTBUS BHEIIHEH HATPY3KH;
fuit — 3HAYEHME MTPEIETBLHO JOIMYCTUMOTO ITPOTHoa.
[Tpu neiicTBUM NOCTOSIHHBIX, JUIMTENbHBIA U KPATKOBPEMEHHBIX HArpy30K Mporud
0aJIoK WJIM TUTUT BO BCEX CIIy4asiX He JOoJDKeH npesbimath 1/200 mposera.
Jl1st cB0OOOAHO OTMEpTOi OAIKM MaKCUMAJIbHBIN POTHO OMPEAestoT Mo GopmyIie:

f :suz(lj
r max
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rae S — K03 PUIMEHT, 3aBUCALIMI OT pacueTHOW CXEMbl U BUJAA HArpys3Kku; Ipu
JCHCTBUM PaBHOMEPHO pacpeeIeHHON Harpy3Kku S = 5/48; mpu IByX paBHBIX MOMEH-
TaxX MO KOHIIaM OaJIku OT cuitbl oOxarus — S = 1/8.
1

(—j — IIOJIHasA KpUBHU3HA B CCUYCHUU C HanOOIbIINM I/ISFI/I63.}OH_II/IM MOMCHTOM OT
r max

HArpy3Kd, IPH KOTOPOU ONpEIeIsieTCsT TPOTHO.
[TomHyr0 KpHUBH3HY M3rHOaEeMBIX 3JIEMEHTOB OINPEACISAIOT JIJIS Y9acTKOB 0e3 Tpe-
IIIUH B PAaCcTSIHYTOM 30HE IO popmyIe:

1 [1) 1 1
— == +| = -1—1,
ro\r); \r), \r),
1 o
rae (—j — KPUBM3HA OT HENPOAOJDKATEIBHOTO JEUCTBUS KPATKOBPEMEHHBIX HArPy-
r 1
1
r

1
( — KpUBH3Ha OT HCHIPOAOJLKUTCIBHOT'O I[CI/ICTBI/Iﬂ YCUJIMA ITPCABAPUTCIIBHO-
r 3

— KpUBH3HA OT IMPOAOJIZKUTCIILHOTO I[GI/ICTBI/IH IIOCTOAHHBIX U AJIMTCIIbHBIX
2

Harpy3oKk;

ro 00KaTus P(]_),BI:I‘{I/ICJICHHOFO C y‘léTOM TOJIBKO IICPBLBIX IMOTCPL, T.C.

npu nerctBur MomMeHtaM =P, -€; .

KpuBu3Hy 35eMeHTa Ha yyacTke 0e3 TpelIuH ONpeAeisoT no Gpopmyie:
1 M

r Eg;-I

red

riae M — u3rubaromuyii MOMEHT OT BHEIIHEH Harpy3Kd WJIM MOMEHT yCHUIUS TIPEI-
BapUTEIHHOTO 00KaTHs OTHOCUTEIHHO OCH, MPOXOJAIICH Yepe3 MEeHTP TIKECTH MPUBE-
JI€HHOTO CEUEHUS,;
| reg — MOMEHT MHEPLIUU NIPUBEIEHHOTO CEYECHUS;
Ep1 — Moaynb nedopmaliiuu c:katoro 0€ToHa, onpeaessieMblil o popmyrie:
Eb
1+¢Mr’
TI€Pp or — KOIPPUIUMEHT NOJI3YUYECTH OETOHA, TPUHUMAEMBIA:
@, =0,18 — mpu HEMPOJOKUTENILHOM JEHCTBUM HArpy3Ku;

b1 —

— 1o T1a0i.6.12[2] wim o Ilpunooscenuiol5 B 3aBUCHMOCTH OT Kj1acca OeToHA Ha
C)KAaTHE U OTHOCHUTEIIbHOM BIQKHOCTH BO3/yXa OKPYIKAIOIIEH Cpebl — MPU
POIOJKATEIILHOM JICHCTBUH HATPY3KH;

— IpH HEIPOAOLKUTEILHOM JAcicTBUM Harpy3ku, Ep=0,85Ey, (8.146[2])

[Tporu6 ompeaensieTcsi ¢ y4eTOM ICTETHKO-TICUXOJIOTHYECKUX TPEOOBaHU, T.€. OT

JEUCTBHSI TOJBKO MIOCTOSTHHBIX M BPEMEHHBIX JUTMUTEIbHBIX HArpy30k [1]:
1 M

nl

M, — M3rudaromuii MOMEHT OT IPOJOJIKUTEIBHOIO AEHCTBUS IOCTOSHHBIX U JJIH-
TEJBHBIX HArpy30K, paBHbId My = 29,9 kHm (cm. 11.2.2)

red
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_ B, _27510°
" 1428 38

(E) _ 2999 _3827.10° L.
r ), 7,24107 108236,8 o

—7.24.10° MI1a = 7,24-10*kH/cm?;

B 3anac x€cTKoCTH MINTHI OIEHUM €€ MTPOTUO TOJIBKO OT MOCTOSHHOMN U JTUTEIh-
HOI Harpy3ok (0e3 yuéTta BeIrn0a OT yCHIIHS TPEIBAPUTEIHLHOTO 00XKATH):

f = (%-3,827 -107°)-569° =1,29cm < 2,845 cum;

Homyctamerii iporu6 f = (1/200)1 = 569/200 = 2,845 cu. Tak xak f < f ,;; MoxkHO
BBITHO B CTaJIUU U3TOTOBJICHUS HE YIUTHIBATb.

19



3. BAPUAHT PACYETA MHOT'OITYCTOTHOM MPEJIBAPUTEJIBHO
HANPAKEHHOU IVIUThI HEPEKPBITUAIIPA NEUCTBUA BPEMEHHOU
HAT'PY3KH, PABHOM 4,5 xH/m*

3.1. UcxoaHble JaHHbIE
[TocTostHHAs Harpy3Ka Ta K€, 4TO MPHU pacdeTe IUIUTHI MEePEKPHITH Ha JIEHCTBHE
marpysku V =1,5 kH/m’ (em. 1. 2.1).
Haepysku na In? nepexkpolmiuis

Ta0mura 2
Bun marpysku HopmatusHas Koad-1 Pacuernas
HarpysKa, kH/m’ | HagexHOCTH Harpyska,
110 Harpy3Ke kH/M*
i
1 2 3 4
ITocrosiHHas Harpyska g 4,14 4,7
Bpemennas:

ITeperopoaku, 6 = 120 mm (npu- 0,5 1,2 0,6
BEJICHHAsl HArpy3Ka, JJIUTEIb-
Hast) V,
ITonesnas (u3 3agaHus) 45 1,2 54
B TOM YHCJIE!
KpaTkoBpeMeHHas Vg, 2,9 1,2 3,48
mmTenbHast V o, 1,6 1,2 1,92
Htoro BpemenHnas Harpyska V 5,0 6,0
Bpemennas narpys3ka 0e3 yuera

4,5 5,4
neperoposok V,
[Tonnas Harpy3ka g + V 9,14 10,7

Harpy3ka Ha 1 MOrOHHBIN METp JUTHMHBI ITUTHI TPH HOMHHAJIBHOH ee mmpuHe 1,5m:

- pacuetHas noctostHHas § = 4,7-1,5-1,0 = 7,05 kH/m;

- pacuetHas nojHas (g + V) =10,7-1,5-1,0 = 16,05 xH/m;

- HOpMaTHUBHas nocrosiHHas g, = 4,14-1,5-1,0 = 6,21 xH/m;

- HopMaTtuBHas noyHas (g, +V,) =9,14-1,5-1,0 = 13,71 kH/m;

- HOpMaTUBHAs IMOCTOSIHHAS W JumutenbHas (9, + Vien,) = (4,14 + 2,1)-1,5-1,0 =
9,36 kH/m.

3.2. Pacyer mIMTHI MO NpeJeIbHbIM COCTOSIHUSIM NEePBOil TPyNbI

OmnpeneseHue BHYTPEHHUX YCHJINH
Marepurainsl 1l TUIMTBI, PACYETHBIN IIPOJIET U MONEPEUYHOE CEUYECHUE TE XKE, YTO B
nmyHkre 2.1.
Yeunus OT pacyeTHOW MOJIHOM HAarpy3KHu:
(g+V)-l; 16,05-5,69°
8 8

M =

=64,96 kH - m ,
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(9+V)-ly _16,05-5,69

Q="— = 45,66 kH .
Ycennis OT HOpMaTUBHOW HArpy3KHu:
- TIOJIHOW:
V)2 . 2
M =(g”+8 b 1371569 oo 4o
- HOCTOSIHHOM U JJIUTEIbHOM:
+V, ) .5. 692
n=(g” nn)lo _ 9,36-5,69 =37,88 kH - .
8 8
Pacuer mo npoyHocTH Ha AelCTBUE U3rN0AKOIIET0 MOMEHTA
M 6496 .
a = =0,119;

" Ve Ry -bf -h?  0,9-1,15-146-19

&E=1-1-2¢, =1-1-2-0,119 =0,128;
&, =0,435(cm.n.2.2);

é=%=0,277<0,6;%3= 1,1;
Asp :ybl'Rb'b'f.g.ho;
73R
A - 0,9115146-0.128-19 ¢, o

1,1-52
R, =520 MIla =52 kH | cm®.

[Mpunumaem: 6312A600;
Asplef = 6,79 CMZ-

Pacuer o npoYyHoOCTH NPHU ACHCTBUM MONEPEYHON CHIIbI
YcnoBue NpoyHOCTU MO OETOHHOW IMOJIOCE MEXKYy HAKJIOHHBIMH CEUEHUSIMHU YJI0-
BJIETBOPSAETCS

45,66 kH< 222,40xH.(cm. n. 2.2)

YcnoBue IIPOYHOCTH I10 HAKTIOHHOMY CCUCHHIO
Q < Qb + st;

JAOIIYCKACTCA MPOU3BOAUTE PaCyYCT HAKIIOHHOI'O CCUCHUA U3 YCIIOBUA
Q1>Qp1+Qsu1 (8.60[2]);
Qb1=0,5-761-Ry-b-ho (8.61[2]);
stlzqsw'ho (862[2]),
Qp:=0,5-0,9-0,09-37,7-19=29,01«H,

T.o. monepeunas apmaTtypa (XOMyThl) HEOOXOaAMMA O pacyueTy HJisi BOCIPHUSTHUS
YCUJIUSA:

sw1 = 45,66 — 29,07 = 16,65 kH.

21



Mauma MN=1

1550
#10AB00 2 oo
L ¢
= =
~EEL :
=== . f
i £l 1mif
L) =] !
2 ;
- i
[}
P22 = [
s = - T,
1]_ L 124600 K1 |--—2 w0
5780
=1
15 280 15
5 0000000000000 ||||||||/|%
1 K1 c2
Jen l 200x12=2400 l 100 _iZ)/ J 1550
5780

2-2 (Rapuarm 1)

c2

&2

C

1
210A600

220
. 198

98

I

T
O@OOO

30

1430

2-2 (Rapuasm 2)
k! e 'J

15 175

o1 15

220
180

SIS K
[ —
” ! — E l 8124600
510A600

185 370 98

a0

g8 J70

185 | 184

1430

Puc, 2. OnanyBrka naumo MN=1 0 cxema gpMupobaHug

22



[Tomiepeunast apMaTypa YYHTBIBAETCS B pacdete, €CH Jsw=sw min;
Osw,min=0,251Rpib (1. 8.1.33[2])

VYcunue B monepeyHoi apMaType Ha €UHUILY JIJTUHBI PABHO:

_ stl .
o = Ty
16,65
w="lg = 0,876 kHlcm<Qgymin = 0,25:0,9:0,09-37,7 = 0,763k H/cm;
R -
Qo = WSASW (8.59[2]):
Hasnauwast mar xomytoB Sy, = 10cu < 0,5-hy  (8.3.11[3]), monmyvaem:
q.-S. 0,876-10 ,
— SW w — — O, 292 .
Av="R 30 s

SW

2
Rew =300 MIla =30 kH/cm".
IIpoBepsieM NpOYHOCTDH CEYEHHUSI IPU IEUCTBUHU IONIEPEYHOM CUIIBL. Y CIIOBHE
IIPOYHOCTH:

Q1 < Qp1 + Qsw;
Q1 = 45,66 kH - moniepeuHas cuma, IeWCTBYIONIAs B CCUCHHUE;
Qp1 = 29,01 xH,
stl - qSW'hO;
R, -A, 30-0,78
=—W__W =2,34
Qs S 10 krlem

w

Qsw1 = 2,34:19 = 44,46k H,
45,66 kH < (29,01 + 44,66)xH,
45,66 kH < 73,47 kH;
[IpouHocTh oOecnieueHa.
OkoHYaTeTHbHO MPUHUMAEM Ha MIPUOMOPHBIX yUaCTKaX TJIUTHI IO YETHIPE KapKaca
C TIoTIepeYHOM pabouei apMaTypoil (XOMyTaMHu ), PacTONI0KEeHHOH ¢ TmaromS,, = 10cm.
Jiis 485 B500C B 01HOM cedeHUU UMEeM: Agyef = 0,78cm*>Ag,

3.3. PacyeT miuTHI MO NpeaebHbIM COCTOSIHUSIM BTOPOI IPyNIbI
I'eomeTpuyecKkue XapakTePUCTUKH MPUBEAEHHOTO ceueHusi(cm. n. 2.3)

Aveg = 1841,48 cn?; Sreq = 19756,56 car’; yo= 10,73 cm.
3 3
_146:3,65 45,9-14 +45,9-14,3-(0,5-22-10,73)" +

+146-3,85-(22-10,73-0,5-3,85)" +

red

149-3,85° 2 2 .
+=2 22 1149-3,85-(10,73-0,5-3,85)° +7,27-6,79-(10,73—-3)" =108457, 73 cn

W = le 10845773 10 g s, e _ 108457,73

red = =9623,58 cm®:
Yo 10,73 11,27
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W= 1,25Wieq = 1,25-10107,9 = 12634,9 cad’.
W, 10107,9

_ red —
A, 184148

ep=10,73-3=7,713 cm; €, =7,73+5,49 =13,22 cm.

A9 cm ;

IHoTrepu npeaBapUTEILHOI0 HANIPSKEHUSA apMaTypPbl

Taxkum 0Opazom, nepBble MOTEPH COCTABIAIOT: Aogyq) =14,4 Mlla;

_ R Rey
P A’ed Ired
P, =6,79- (48 — 1,44) = 316,14 kH; e,,= 7,73 cu;
316,14 316,14-7,73°
Opp = +
1836,43  108152,9

U= 6,09 =0,003398;
1792,16

(cMm. 1. 2.3);

0y,

= 0,414 kH/cm? = 4,14 Mlla;

0,8-7,27-2,8-4,14
N 7,75%-1836,43
108152,9

Aaspe =

=58,03 MI1a.

1+ 7,27-0,003398(1 ]-(1+0,8-2,8)

T.0. MOJHBIE TOTEPU PABHBI:
Aogp) = 14,4 + 40 + 58,03 = 112,03M11a.
Ecau nonneie norepu O0yayt mensiie 100MIla, caexyer npuHATH o5y2= 100M11a.
P =(48,0-11,2) -6,09 = 249,87« H,
Mee = Rpserr WHP(2)-€,,=0,135-12634,9 + 249,8-13,22 = 5008,9xH-cm =
50,09xH m.
W3rubaromuii MOMEHT OT MOJIHOM HOPMAaTUBHON Harpy3Ku paBeH:
M, = 55,48 kH-m>M,,. = 50,09xH m.
CrnenoBaTelibHO, TPEIIMHBI B PAcCTSHYTOM 30HE OT JKCIUIYyaTallMOHHBIX Harpy30kK
00pa3yroTcH.

PacueT mo pacKpbITHIO TPELIMH, HOPMAJIBbHBIX K IPOI0JbHON 0CH
PacyeT 1o pacKkpbITHIO TPELIUH NPOU3BOAST U3 YCIOBUS
Acre = Acrc,ult (8-118[2]);
Acrc — LIMPUHA PACKPBITHS TPEIIUHBI OT IEUCTBUS BHEUIHEW Harpy3KH
Acreult — MPEIEIBHO JIOMYCTUMAsl IUPUHA packpeitusi TpemuH (. 8.2.6[4], Ilpu-
Jodicenue 2).
Jlist apmatypsl kitaccoB A240-A600, B500C BenuunHa agyg 1 COCTABIISCT:
0,3 MM — ipy IPOAOIHKUTEILHOM PACKPBITUH TPEIINH;
0,4 Mm — ipy HENPOAOIHKUTEIBHOM PACKPBITUH TPELLIHH.
upuHy pacKpbITHsI HOPMAJIBHBIX TPELIUMH ONPEACISIIOT 10 (GopMyJIe:
Bue =010, 95 Vs 2 1s,(8.128[4])

S
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IJI€ 05 — HAIIPSDKEHHUE B IIPOJOJIBHOM PACTAHYTOM apMaType B HOPMaJIbHOM CEUYEHUH C
TPELIMHON OT COOTBETCTBYIOIIEW BHEIIHEN HATPY3KHU;

I — 6a3oBOE paccTosiHEE MEXTy CMEKHBIMH HOPMAIILHBIMU TPEIIUHAMMY,

Ws — KOO (DULIMEHT, YUUTHIBAIOLINI HEPABHOMEPHOE PACIPEIEICeHNE OTHOCUTEIbHBIX
aedopmaIuil pacTIHYTON apMaTypbl MEXAY TPEUIMHAMHU; TOMYCKAETCs MPUHUMATD
ws =1, ecu ipu 3ToM ycioBue 8.118[2] He ynoBieTBopsieTcs, 3HAUCHHE s CIIEHY-
eT onpenessaTh mo dpopmyie 8.138[2];

@1 — KO3 OUIMEHT, YUUTHIBAIOIIUI MPOJOKUTENBHOCTD ACUCTBUS HATPY3KHU, TPHU-
HHAMAaEeMbIN PABHBIM:

1,0 — npu HEMPOAOIKUTENBHOM IEHCTBUN HATPY3KU;

1,4 — npu NPOAOIHKUTEIEHOM JAEHCTBUU HAIPY3KH.

@, — KO3(PPUIHEHT, YYUTHIBAIOIIUN TPOGUIIH MPOJOIBHON apMaTyphl U PaBHBIM:
@, = 0,5 — 17151 apMaTypsl IEPUOANIECKOTO MPOQHIIS M KAHATHOM.

@3 — K03(DPUIMEHT, YUUTHIBAIOIINI BU HAMIPSKEHHOTO COCTOSTHUS U JIJIsl U3THOAEMBIX
AJIEMEHTOB NMPUHUMAaeMbIi paBHBIM @3 = 1,0.

Jl71s IpsIMOYTOJTbHBIX, TABPOBBIX U JBYTABPOBBIX CEUEHUH, 3HAUCHUE GgJIOMYCKACT-
Cs1 OIIpEeAENATh Mo hopMyIie:

o = (Ms/z)—R,
Ap
rJIe Z — TUIeYO BHYTPEHHEH maphl Cuil, paBHOE Z=¢hy, a koo dumueHT ¢ onpeens-

etcs 1o Tab:. 4.2 [5] wim no Ilpunosicenuro 18, B 3aBUCIMOCTH OT CJICIYIOIINX Tapa-
METPOB:

(4.12 [3]);

b', —b)h' a, -
(Bf:(f ) f; eS=MS; /uaSl:sl Asp.
bh, P bh,
Ms= M, =55,48 kHm=5548 xkHcm; Pp—ycuime npeasapuTeabHOro 00xKaTus ¢
y4E€TOM IOJIHBIX IIOTEPh, paBHOE P(=249,87 xH. IIpon3Boas BHIYHCIECHHS, TIOTy4aeM:
5, - (146.0-459) 3,85 5548 e, 22,2
= -

=0,442; e, = =222 cem; ==——=117.
45,9-19,0 249,87 h, 19,0
Koaddurument og 171 BceX BHIOB apMaTypbl, KpOMe KaHATHOM, MOYKHO TTPHUHU-
Math paBHBIM 051 =300/Rp sr=300/15=20,
riae Ry =15 Mlla.
Torna:
o, = 20.0:6.79
' 45,9.19,0
[To Ta6m. 4.2 [6] nnm no [punoxenuro 18 onpenensiem: ¢=0,82;
z2=chy=0,82:19,0=15,58 cm.
. _ (5548115,88) - 249,87
° 6,79

=0,156..

=15,64 xH | cm* =156,4 MI1a.
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C nenbio HEOMYLEHUS YPE3MEPHBIX MIACTUYECKUX AehopMaluil B IPOI0IbHON
paboueli apmaType, HalpsKEHUsI GsBHEN (a TOUHEee, UX IpUpalleHle N0 JeHCTBUEM
BHEIIHEI Harpy3KH) He AOJDKHBI IPEBBIIATH (R ser— Tsp(2)), TAE Osp(2)— BETUUIHMHA MIPE-
BapUTEILHOI0 HAIPSDKEHUS apMaTyphl C y4ETOM MOJHBIX IIOTEPD, T.€.:

Ogp(2) =0sp — AT =480-112 =368 MIla;

sp(2)
&, =156,2 MITa< (R, , — Oy ) = 600 — 368 = 232 MI1a;

Kaxk BuguM, nojiydeHHOE 3HaUEHHUE G YJIOBJIETBOPSIET YCTAHOBICHHOMY OTpaHu-
YeHU10. B MpoTUBHOM cilydae cieAyeT yBEIMUYHUTh IUIONIA b IPOI0JIbHOM pabouel ap-
MaTyphbl.

3HadeHne 6a30BOr0 PACCTOSIHUS MEXKAY TPEIIMHAMU ONPENEIsIoT 1Mo Gopmyie:

S,Ser

l, = O,SX*dS (8.2.17[2]) v mpunumaroT He MeHee 10d u 10 cm 1 He 601ee 40d

u 40 cm.
Abt_ miIomaab CCYCHU paCTAHYTOI'O 66TOHa;
A — TUIOIIAIb CeYEHUSI PACTSIHYTOM apMaTyphl.
[IIuprHy pacKpbITUS TPELINH A¢rc TPUHUMAIOT:
- IIpH IIPOAOJIZKUTCIIbBHOM PACKPBITHU
Aere = acrc,l(8-119[2]);
- IIpU HETIPOAOJDKUTEILHOM PACKPBITUU
Aere = acrc,l + acrc,2 _acrc,3 (8-120[2]);
TA€ Acre,1 — LIMPUHA PACKPBITUSA TPELIUH OT MPOJOJIKATEIBHOTO IEMCTBUSI IOCTO-
SIHHBIX 1 BPCMCHHBIX JJIMTCIIbHBIX HAI'PY30K;
acrc,Z — HIMPHUHA PACKPBITHA TPCUIUH OT HCIIPOAOJLKHUTCIIBHOI'O ,HGIZCTBH)I MHOCTOSAH-
HBIX U BPEMEHHBIX (JUIMTEJIbHBIX U KPATKOBPEMEHHBIX ) HATPY30K;
acrc,3 - IHAPHHA PACKPBITUA TPCIONUH OT HEIIPOJAOJDKUTCIIBHOTO ﬂCﬁCTBHH ITIOCTOAH-
HbIX U BPECMCHHBIX JJINTCIIbHBIX HAIPy30K.
bazoBoe PACCTOAHHUEC MCIKAY CMCKHBIMU HOPMAJIbHBIMU TPCHIMHAMU OIIPCACIIACTCS
o opmyiie:

| =05,
A

3nech Ayt — IO CEYSHHS PACTSIHYTOTO O€TOHA, paBHASL:
Ape = by+(bs - b) Ay;

Ir1eY; — BBICOTA PACTSHYTON 30HBI, KOTOPYIO JUIS MPSIMOYTOJIbHBIX, TABPOBBIX U

JBYTaBPOBBIX CEUYCHUN AOMYCKAETCS MPUHUMATH 110 popMyIIe:
Yr =K-Yo.

[TonpaBouHbIi KO3QPuIMeHT KyunThiBaeT HEYNpyrue aegopMaiuy pacTsHyTOTO
OeToHa U JJIsl IBYTaBPOBBIX ceueHuil npuHuMaeTcs paBHbM 0,95. 3HaueHue Yo— ecTh
BBICOTA PACTSAHYTOM 30HBI OETOHA, OIpeenseMas Kak Ui yIpyroro Marepuaia o
NPUBEJCHHOMY CEUEHHIO 110 popmyIie:

S

yo — redP ]
Ared +( @ )
R

bt,ser
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Onpenensiem:

e 19756, 56 =5,35cm; y,=0,95-5,35=5,08cu;

1841,48 + 249,87
0,135

A, =45,9-508+(149,0-45,9)-3,85= 630,1cm’.
3HaueHue Ay MPUHUMAETCS PABHBIM ILIOMAAN CEYSHHS IPHU €€ BHICOTE B IpeIesiax
He MeHee 2a u He 6oaee 0,5h(11.4.2.3.3 [4]), T.e. HE McHee
149,0-3,85+(6-3,85)'45,9=672,9 cm? v He Goree
45,9-11+(149-45,9)-3,85=901,84 ca’;
CJe0BaTEIbHO, MPUHUMAEM Ay :672,96]1/[2. Torna:

| —05. 5729
6,09

-1,2 = 66,24 cm. ITpuaumaercs He 6onee 40d u He 6osee 40cm. OxkoHUYa-

TeabHO npuHuMaercs 40 cum.

[TockonbKy M3THOAOMINI MOMEHT OT MOCTOSIHHOW ¥ BPEMEHHOW JJIUTEIHLHON HOP-
MaTuBHOW Harpy3ok M,=37,88xHm, MeHbIle MOMEHTa OOpa30BaHUS TPEIIUH
Mc=50,09xHMm, To mpupaiieHue HampsHKEHUH B NPOAOJIbHOW pabouell apmaType OT
BHEITHEeW Harpy3ku (cM. ¢opmyny (4.12[5]) Oyaer menbpme Hyns. B atom ciydae cire-
IYeT CUUTATbAcrc 1= 8cre3= 0 M OMPENENATh TOJBKO MIMPUHY PACKPBITUS TPEIIUH 8crc2 OT
HENPOJOJDKUTEIBHOTO JACUCTBUSL TOCTOSIHHBIX, JUIMTEIBHBIX W KPAaTKOBPEMEHHBIX
Harpy3ok npu ¢=1,0:

156, 4

a,.,=10-0,5-1,0-1,0=22-".40 = 0,01564 cx = 0,156 .

2-10

DT0 3HaYeHUEe HEOOXOAUMO COMIOCTABUTH C MPEAEIbHO JOMYCTUMON HIMPUHON
PACKPBITUS TPEUIUH 8crc yit, IPUHUMAEMOM U3 YC108Us 0OecneyeHus COXPAHHOCHU ap-
Mamypsl TIPU HETPOAOHKUTEIIBHOM PAaCKPBITHH

Acre 2<8creuit=0,4 mm — yciioBue (8.2.6[2]), win em. Ilpunoowcenue 2, ynoBIeTBOPSI-
eTcsl.

Pacyer nmporuda njmrhI.
PacueT n3rubGaemMbIX 3JIEMEHTOB I10 TIPOTHOAM MPOU3BOJIAT U3 YCIOBHS
f<fur (8.139[2]);

rae f— mporu6 snemenTa OT neicTBHS BHEIIHEH HATPY3KH;

fuit — 3HAYCHME MTPeIeTBbHO JOIyCTUMOTO TIporuda (cm. 1. 2.3).

[TommHass KpWBHW3HA IS YYacTKOB C TPEIIMHAMH OINpEACIIeTCS 10 (dopMylie
(102)[4] 6e3 yueTa KpUBH3HBI OT HEMPOJIOJDKUTEIBHOTO JICHCTBHS YCHIUS OOXKATHS U
KPUBHU3HBI BCIICJICTBUE YCAKU U TIOJI3y4ecTH OeTOHA.

S OROREE

1 . .
rac (— — KpUBHU3HA OT HCIIPOAOJDKHUTCIIBHOT'O JCUCTBHA BCCHU HAI'PY3KH,
r

1 "
(— — KpHUBHU3HA OT HCIPOAOIKHUTCIBHOIO ACHUCTBHUA ITOCTOAHHBIX H
r 2

BPCMCHHBIX JJIMTCIIBHBIX HAI'PY30K;
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1 o
(— — KpUBH3HA OT HPOJOJIKUTCIBHOIO ACUCTBUA ITOCTOAHHBIX W BpPC-
r 3

MEHHBIX JIJTUTEJIbHBIX HATPY30K.
Tak kak mporud IUIUTHI OIPAaHUYUBAETCSA 3CTETUKO-TICUXOJIOIMYECKUMU TpeboBa-
HUSIMU,

1 1 .
(— —| — — KpHUBH3HA, BbI3BAHHASA HCUPOAOJIKUTCIBbHBIM ACUCTBUCM KPATKO-
r 1 r 2

BPEMEHHOW HArpy3Ku, HE YUUTHIBACTCS.

Takum oOpa3zoM, KpUBH3HA B CEpEIMHE MPOJIETa ONMPEIENSIeTCsS TONBKO OT IPO-
JTOJDKUTEILHOTO JIEHCTBHS TIOCTOSIHHBIX M JUTUTEIBHBIX HArPy30K, T.C. MPH JACUCTBUU
n3rudaromero Mmomenra M, = 37,88 kH-m.

JUy1st 57IEMEHTOB IIPSIMOYTOIBHOTO M TaBpoBoro cedennii mpu hf< 0,3h, kpuBH3HY
AomycKaercst onpenensits mo ¢popmyse (4.40 [5])

1 M

r :(pc'b'hg'Eb,red

nl

riae @. — Ko3puimeHT, onpeaesgeMblit o tadi. 4.5 [5] wmu no [puroscenuro 158 3a-
BUCHUMOCTH OT IapaMeTPOB:

b/ —b)-h! E
f:(f)f, wosm noefhy, ﬂ=i’ A=
bho bho l//s'Eb,red

[Tpu onpeneneHnn QgA0NmyCcKaeTcsl MPUHUMATh y, =1. Eciiu npu aToM ycioBue
f<fut HE yI0BIETBOpPSIETCS, TO pacUeT MPOU3BOIAT C YUETOM K0 (DUIIUCHTA s, OTIpeie-
JSIEMOTO TI0 (hopMyJIe:

(o}
w, =1-08—"= (8.138[2)]);
(o}

S
TZI€ O crc — IPUPALLCHUE HANIPSKEHUU B PACTAHYTOM apMaType B CEYEHUNU C TPELIUHON
cpasy nocie 00pa30BaHNs HOPMAJIbHBIX TPEIIUH Ipu M = M.
0s — TO K€, IIPU JEUCTBUU PACCMATPUBACMON HAIPY3KHU:
o, = (Ms /Z) I:)(2) (412 [5])’ O_s’crc _ (Mcrc /Z) F)(:Z) ’
As A
Z — pacCTOSIHUE OT LIEHTPA TSHKECTU apMaTyphl, PacCIllOJIOKEHHOM B PACTAHYTOM 30HE
CEYEHUs 10 TOYKU MPUIIOKEHUS PABHOJACHUCTBYIOLIEN YCWIMHK B CXKAaTOM 30HE dJIe-
MEHTA.

Ep red — MIPUBEACHHBIN MOYIb HeopMaly cKaToro 6eToHa, MPUHUMAEMbIH PaBHBIM
Rb ser

Eb,red = ’
b1,red

TJIE &1 req =28-10  1pH IIPOIOKUTENEHOM HCTBIM HATPY3KH IIPU OTHOCHTEIBHOM
BJIQXKHOCTH BO3JIyXa OKpyxaroriei cpeabl 75 % > W > 40%(ta6:1.6.10[2])
M
e, =——>, Mg= M= 37,88 kH-m.
Pa
P — ycunue npeBapuTeabHOro 00KaTusl ¢ y4eTOM BCEX MOTepb, Py) = 249,87 kH.

OHpeI[eJ'IHCM BCINYUHEI, H606XOI[I/IMI>IC JJIA HaXOXACHUA (.
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(b} ~b)-h! _ (146-459)-385 0442, u- A _ 679

= =S =27 -0,00779.

AT 45919 “=bn, 45,919
Kosddunment npuBenenus: apMatypsl K O€TOHY

E
ay = (117[4]),  Eeee= = (118[4]), @, = =, npunnvaem y, = 1;

Eb,red Vs s’ Eb,red
[TpuBenenHsIit MOAYIH nedopmannii cxaToro 6eToHa

R
By =2 = 220 _ 5357 V174 = 535, TH/ead;
’ Sy, red 28-10
5

o, =23 3733 a0= 0,00779:37,33 = 0,291; ¢ = Mu ¢ = 3788 151600

5357 P, 249,87
& 15184 708,
h, 19

Teneps no tab6n. 4.5[5] wiu no tadbmuue Ilpunosxcenus 15 myremMm HHTEPIIONAIUN
Haxonume, = 0,603.

OHpC,Z[CJ'IHCM KPUBHU3HY, UMCA BCC JaHHBIC.

1_ 3788 - :3,72-10‘51;
r 0,603-45,9.19%.535,7 oM
f:i.l. 2.

48 r °’

5

f :E-&?Z-lO’5 -569° =1,26 cu < f,, = 2,845 cm.

Ycnosue 8.139[2] ynosiieTBopsieTcs, T.€. )KECTKOCTb TUTHTHI IOCTATOYHA.
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4. PACYHET U KOHCTPYUPOBAHMUE OJJHOIIPOJIETHOI'O PUI'EJIA
Jlnist onpaHus MyCTOTHBIX TAHEJIeH MPUHUMAECTCS CEYCHUE PUTENsl BBICOTOM hy =
45 cym wmm hy = 60 cm, Ut onrpaHust peOPUCTHIX MaHeNel MPUHIMAETCS CEUeHHEe pUre-
151 BeIcOTOM hy = 60 cm. Purenn MoryT BBIIOTHATHCS OOBIYHBIME WIIU MIPEIBAPUTEIHHO

1 1
HanpsDKeHHBIMH. BricoTa ceuenns oObIYHOTO purens h, ~| —..— |l .
®* 157710 )"

4.1. Ucxoauble JaHHBIE
HopMaTHBHbIC H PACUCTHBIC HATPY3KH Ha 1 M’ MEPEKPHITHS IPUHAMAIOTCS TE iKe,
YTO U MPH pacyeTe MaHeIu NepeKpbITUs. PUrens mapHUpHO OnepT Ha KOHCOJIM KOJOH-
HbI, Ny = 45 cm. PacueTHsiil iposet (puc. 6)
lo=1,—b—-2x20-130 = 6300 — 400 — 40 — 130 = 5730 mm = 5,73 m
rne |, — mposer purens B ocsix;
b — pa3Mep KOJIOHHBI;
20 — 3a30p MEXy KOJIOHHOM U TOPILIOM PUTEIIS;
130 — pa3mep MIOLIAAKU OMUPAHHUSL.
Pacuernas Harpy3ka Ha 1 m JUIMHBI pUrels ONpEnessieTcs ¢ TPY30BOM IOJIOCHI,
paBHOM IIary pam, B JaHHOM cliydae mar pam 6 u.(ta0. 1)
[MocrosinHas (Q):
- OT MEPEKPBITUA C yU4EeTOM KOIPPUITMEHTA HAICKHOCTH 10 OTBETCTBEHHOCTH 3/1a-
Husy, = 1,0:
gs =9-ln=4,7-6,0-1,0 = 28,2 xH/m,
rael, —1mar pam
- OT Beca pure’s:
gon = (0,2-0,45 + 0,2-0,25) -2500-107 = 3,5 xH/m,
e 2500 ke/m° — mIoTHOCTH Kene300eToHa. C yuaeToM Ko3(hhHUIHEHTa HaIeKHO-
CTH 110 Harpy3ke ys = 1,1 u mo orBeTcTBEeHHOCTH 31aHus y, = 1,0,
Op = 3,5-1,1-1,0 = 3,85 xH/m.
HToro nocrossHHas Harpy3Ka IOroHHas, T.€. C TPy30BOU IT0JIOCHI, PABHOU ILIAry
pam:g;=0n+ 9y = 28,2 + 3,85 = 32,1 kH/m;
Bpemennas Harpyska (V) ¢ yuetom ko3(dduireHTa HaIe)KHOCTH MO0 OTBETCTBEH-
HoctH 3maHus y, = 1,0 u koaddunmenrta coueranus (cm. maon.l)

0,6
(pl :0’4+—A!

A

rie A; = 9 v MOMEIIEHUH, yKa3aHHbBIX B 1103. 1,2,12[1];
A — rpy3oBas miomaas purens; A = 6,0x6,3 = 37,8 ]I/lz;

06 _ 5 603:

¢, =0,4+

9
Ha xoadurueHT coueranusi yMHOXKaeTcs Harpy3ka 6e3 yuera neperopojiok:
Vi=(Vp+ 01 Vo) el
V;=(0,6+0,693-1,95)-1,0-6,0 = 11,71xH/m.

[lonHast moroHHast Harpy3Ka:
0. +V,:=32,1+ 11,71 = 43,8xH/m.
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4.2. OnpenesieHne yCuJnii B pureJe

PacueTHasi cxema purelis — OJHOMNPOJETHAS HMIAPHUPHO ornepras Oajka MpojeToM
lo. BeruncsieM 3HaueHHE MAaKCUMAJILHOTO M3rHOAroIero MoMeHTa M U MakCUMabHON
nonepeyHou cuiibl Q OT MOJTHOM pacueTHON Harpy3KH:

(9,+V,)l; 438573

: =
(9,+V,)l, 438.573
Q= =

2

Xapakmepucmuku npouHOCIMU OEMOHA U APMAMYPbL:

- 6etoH Tsxenblil knacca B30, pacuetHoe compoTuBienue npu cxatuu Ry = 17,0
Mlla, npu pactsokenun  Ry= 1,15 MIla (tabn. 6.8[2], mpunoxenune 4), v,y = 0,9
(6.1.12[2]);

- apmartypa npopoJibHas pabouas kinacca AS00C nuametpom 10-40 Mm, pacueTHOE

comporusnenne R, = 435 MITa=43,5Kn/cv®, monepeunast pabouast apMaTypa Kiacca
A400 auametpom 6-8 mm, Rgy = 280 MITa=28,0Kn/cm* (tabi. 6.15[2]).

M =

=179,76 kH - m ;

=125,5kH .

4.3. Pacyer pureJisi 10 NPOYHOCTH HOPMAJILHBIX CeYEHUI MPH TeHCTBUU
U3rudamnero MOMeHTa

OrmpenernsieM BBICOTY CxKaToi 30HbI x = ¢&-hy,

rae Ny — pabovast BBICOTa CEYCHUS PUTEIIS;
& — OTHOCHUTEINIbHAS BBICOTA CXKATOM 30HBI, OTIpeiessieMas B 3aBUCUMOCTH OT @y,
ho = (hy, = 5) =40 cm,
_ M
n = Vo Ry 'b'ho2 ,

M =170,81xH-m = 17081xH cm;

Ry = 17 MIla = 1,7 kH/cw’;

b — mmpuna cedenus purenst, b = 20 cm.

M 17980
Oy = 2= 2
Vo 'R -b-hZ 0,9-1,7-20-40
&E=1-/1-2a, =1-/1-2-0,367 =0,485;

BBICOTA CokaToM 30HBI x = &-hy = 0,485-40 = 19,38cm.

['panuna cxatoil 30HbI IPOXOAUT B Y3KOH YaCTH CEUEHUS PUTEIIs, CIE0BATEIbHO,
pacueT BeJieM Kak JUIsl IPSIMOYTOJILHOTO CeUeHHUSL.

PacdeT mo npoYyHOCTH HOPMaJIbHBIX CEYCHUN MTPOU3BOAUTCS B 3aBUCUMOCTHU OT CO-
OTHOIICHHUSI OTHOCUTEIBHON BBICOTHI C)KAaTOM 30HBI OETOHA U TPAHMYHOW OTHOCHTEIh-
HOM BBICOTHI &R, TPH KOTOPOU MPEACIbHOE COCTOSTHUE DJIEMEHTA HACTYIAET IO CXKATON
30HE OETOHAa OJHOBPEMEHHO C JOCTHMKEHHEM B PACTSHYTOM apMmarype HampsKeHHs,
PaBHOI'O PaCUETHOMY CONPOTUBIEHUIO Rs.

3nauenue &g onpeaensercs no Gopmyie:

=0,367,

X, 0,8 .
SR _h_o_ . ,(8.1[2]);
1+
Ep2

T]IC & ¢ — OTHOCUTEINIbHAS AeOpMAIUs pACTIHYTON apMaTyphl MPU HAPSIKEHUSX,
paBHBIX R,
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&

ZEs, R, = 435 Mlla, E,=2-10°MTla;

Epp — OTHOCHUTEIbHAs IeopMaIisi C:KATOro OeTOHA MpPU HAMPSHKEHHUSIX, PaBHBIX Ry,
npuauMaemas pasaoi 0,0035 (1. 6.1.20 [2])

s.el

Eoy = LSS =0,002175;
= 2,0-10
08
SR = 0002175 ~ 49
142
0,0035

3HaYeHHe Er MOXHO omnpenenuTs no Tadmn. 3.2 [4] wnu no Ilpunooscenuro 11, T.K.
¢<Cr,
IUIONIA/Ib CEYCHUS PACTSIHYTOM apMaTypbl Oonpeaensercs no Gopmyiie:
p—fuwRbEhy 0917:20-048540 100 2

R, 43,5

Ecmm ¢>&, cnenyer yBenuunuTh ceUEHUE PUTEIIS MM TIOBBICUTD KJIacC OETOHA, UITH
3aMPOCKTHPOBATH B CKATOM 30HE CKATYIO PabodyIo apMaTypy C IUIOMIANBI0 As

Ecmm & = &g = 0,493, x = 0,493-40 = 19,72 cm, T.e. ipu & < Eg TpaHUIIA CKATOU 30-
HBI BCET/Ia MPOXOJIUT B Y3KOUM YaCTH CEUCHHS PUTEIIS.

[To HalileHHOM TIJIOIIAN CEUCHUS PACTAHYTON apMaTyphl 110 coptameHTy (/lpu-
noacenue 12) nomdoupaem 2020 AS00C u 2022 AS500C As e = 13,88cmz;
1% = 13,88-100 _174%.

20-40

[Tnomans nogo6paHHoON apMaTyphl TOJKHA OBITH O0Jibllie TPeOyeMoil o pacuery
TUTOLAAM WIIA PaBHA €il.

MosxHO mog00paTh CTEP>KHU OJJUHAKOBOTO TUAMETPA, TaK YTOOBI IJIOMIAAb 010~
OpaHHOI apMaTypbl OTIMYAIach Obl OT IUIOMIAIN TPEOyeMOil apMaTypbl HE3HAUUTEIb-
HO.

4.4. Pacyér pureJisi 0 MPOYHOCTH NMPHU AEHCTBUH MONEPEYHBIX CHJI

Pacu€r purens nmo npoyHOCTH IPU JEUCTBUU NONEPEYHBIX CUJI NPOU3BOAMTCS HA
OCHOBE MO/JICJIM HAKJIOHHBIX CeUeHUM [3].

Purens onupaeTcss Ha KOJIOHHY C MOMOIIBIO KOHCOJEHN, CKPBITBIX B €ro MOAPE3KE
(puc. 8), T.e. IMEET MECTO PE3KO M3MEHSIOMIASCS BRICOTA CEUCHUS PUTEIIS Ha OTIOPE.

[Ipu pacu€re mo MoAenu HAKJIOHHBIX CEYEHUU JOJHKHBI ObITh OOECredYeHbl Mpoy-
HOCTh pUress 1o OETOHHOM MOJ0Ce MEXy HAKJIOHHBIMUA CEYEHUSIMHU, [0 HAKIOHHOMY
CEUYECHUIO Ha JCHCTBUE NONEPEYHON CHIIbI M U3rHOAI0IIEro MOMEHTA.

s purenen ¢ nogpe3kaMy Ha ONOpax MPOU3BOAMUTCS PACUET IO MTONEPEYHOMN CUIIE
JUIS HAKJIOHHBIX CEYEHHH, MPOXOALIMNX y OMOpPbl KOHCOJIH, 00pa30BaHHON MOJIPE3KOM.
[Tpu aToM B pacuétHbie (HOPMYIIbI BBOAUTCS padouasi BeIcOTa Ny KOPOTKOW KOHCOIU pH-
rensi. Takum 00pa3oM, B Ka4eCTBE Pacu€THOTO MPUHUMAEM MPSIMOYTOJIbHOE CEUEHHUE C
pasmepamu b x h, =20x30 cu, B kKoTOpoM AeiicTByeT nonepeunas cunaQ=125,5 kH or

MOJIHOM pacu€THOM Harpy3ku. Pabodas BeICOTa ceueHUs: pUrelis B OJAPE3KE COCTABISIET

h,, =27 cm, BHE moapesku (y onop) h, =42 cu, B cpenneit yactu nponéra h, =40 cm.
[Ipy nuamerpe HIDKHUX CTEpXKHEH NpOAOIBHONW pabodeil apMaTypbl puresns

ds=22um ¢ yuérom TtpeboBanmii 11.10.3.12[2] HazHAaYaeM MOmNEpPEeYHBIC CTEPKHH (XO-
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MyThl) ¥8 A400. VX mar Ha MpUONIOPHOM Y4YacTKe MPEeABAPUTEIHLHO NMPUHUMAEM IO
KOHCTPYKTHBHBIM cooOpaxeHHsM S , =10 cu, uto B coorBerctBuu ¢ 1m.10.3.13[2] ne
npesbimaet 0,50y;=13,5cm u 30 cm. 3HaYeHUS MPOYHOCTHBIX XapAKTEPUCTHK OETOHA
kiacca B30, Bxoasuue B pacu€THbIE 3aBUCUMOCTH, MPUHUMAEM C Y4ETOM KO3 puiu-
€HTa yCIOBUH pPaboThl y,, =0,9.
Pacuér purenss mo GETOHHOW TOJIOCE MEXy HAKIOHHBIMU TPEIIMHAMU TPOU3BO-
JUTCA U3 YCIOBUS:
Q < 7 RbNy; (8.55[2]);
rae ¢, — ko3ddunuent, npuauMaemsii paBHbiM 0,3. IIpoBepka aToro ycnosus qaér:
Q=125,5 kH < 0,3x0,9x1,7x20x27=247,86 kH
T.€. IPUHATHIC PA3MEPHI CEUCHHUSI PUTEIIs B MOJIPE3KE JJOCTATOUHBI.
[TpoBepsieM, TpebyeTcs Jin monepedHas apMaTypa 1o pacuéry, U3 yCiaoBUS:
Q < Qb,min = 0’57b1Rbtbh01’ (8133[2])v
T.e. Q=125,5 kH >Qp nin=0,5%0,9%0,115%x20%27=27,95 xH
MO03TOMY Pacy€T MONEePEYHOM apMaTypbl HEOOXOIUM.
HaxoauM moroHHoe ycuiave B XOMYTax IS MPUHATBHIX BBIIIE MapamMeTpoB MOIE-
peunoro apmupoBanus A, =1,01 cv’ (208 A400), R, = 285MTla, s,, =10 cu:
R, A, 28,0x101
S 10
Pacuér purens ¢ pabodeil mornepeuyHol apMaTypo Mo HAKJIOHHOMY CEUYEHHIO TIPO-
U3BOJUTCS U3 YCIOBUSA:
Q<Q, +Q,, (8.56[2]);

rac Qb’st_ MNOoNnepEeUYHLIC CHUJIBI, BOCIPHMHHUMACMBIC COOTBETCTBCHHO OSTOHOM U moIe-

=2,83kH [ cm.

qsw,l =

wl

pEUYHON apMaTypoil B HAaKJIOHHOM CEYE€HHH, KOTOPbIE HAXOJATCA MO (PopMyliam:

Qb — %Rbtbhozl, QSW = 0, 75qSWC )

rae ¢ — AJinHa IPOCKIHUM HAKJIOHHOI'O CCYCHHA Ha HPOAOJIBHYIO OChb 3JICMCHTA, @,

KO3 GUIUCHT, TprHUMaeMbIii paBHbiM 1,5 (1. 8.1.33[2]).
[ToxcraBmsist 3tu BeIpaxkenus B (8.56[2]), u3 yciioBus MUHMMyMa HECyIICH cIlo-

COOHOCTH purcisl 10 HaKJIOHHOMY CCUYCHHUIO B BHUAC 8_: 0 HaXoauM HauOoJee omnac-
C

HYI0 JJIMHY OPOCKIMHU HAKJIOHHOTO CCYCHHUS, PaBHYIO:
oo |PotuRubhy _ [15x0,9x0115x20x 27°
0,750, 0,75x 2,83

=32,66¢cm;
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Puc. 8. HokfoHHble ceyeHUd HA NpUCNCDHOM YYdCKe puzens
c nogpezkold: 1 — npu pacyeme no nonepedHcld Cue;

2 — 20pU3oHMANBHAS mpewuHa omprba y Bxogauezo
y2na nogpesku.
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KOTOpasi JoJbKHA ObITh He Oosee 2hg; = 54 cm. C y4€ToM 3TOM BETHYHMHBI YCIOBHE
(8.56[2]) mpeobpazyem k Buy:
Q< L5 7Ry 'b'hm2
c

+0,75-q,, ¢c;

<1,5'0,9~0,115-20~272

Q< +0,75-2,83-32,66=138,63 kH,
32,66

125,5 xH < 138,63 xH;
T.€. YCIIOBHE MPOYHOCTH PUTEIIS TIO HAKJIOHHOMY CEYCHHIO B TIOJPE3KE MPH JCHCTBUU
MOTIEPEYHOM CHITBI COOJTIOIAeTCSI.
Heobxoaumo Takke yOenuThCsi B TOM, YTO MPUHATHIN IIar XOMYTOB S, =10 cu HE

MIPEBBIIIAET MAKCUMAIBHOTO I1ara XOMyTOB S pU KOTOPOM elI€ oOecrednBaeTcs

W, max °
MPOYHOCThH PUTEIIS [0 HAKIIOHHOMY CEUEHHUIO MEXY IBYMSI COCETHUMHU XOMYTaMH, T.€.
YRy -b-h?® 0,9-0,115-20-27°
- Q - 125,5
BrisicHuM Temnepb, Ha KaKOM PacCTOSIHUU OT OTIOP B COOTBETCTBHH C XapaKTEPOM
AMIOPHI MOTIEPEYHBIX CHJI B PUTEJIE MIAT TOMEPEUYHON apMaTypbl MOKET OBITh YBEIHYCH.
[Tpumem, cornacHo 1.10.3.13[2], mar XoMyTOB B CpeaHEiH 4YacTH MpOJIETa PaBHBIM
S,, =0,75h, =0,75x40 =30 cm, uro He npesbimaer 500 vm. IloronHoe ycumue B Xo-

Spp =10 cm <, ~12,02cm.

MYyTax IJIs1 9TOTO y4aCTKa COCTABJIACT:

Uz = RSSWASW = 28’0321’01 = 0,942kH [ cn,

YTO HE MEHBIIIE MUHUMAIbLHON MHTEHCUBHOCTH 3TOI0 YCHJIHS, IIPU KOTOPOM IOIeped-
Hasi apMaTypa YYUTHIBAETCS B PACUETE:
Ao min = 0,257,,R,,0=0,25x0,9x0,115%x 20 ~ 0,52xH / cm.

OueBunHO, 4TO yclIoBUE (g, ; > O, min A2 OIOPHBIX YYaCTKOB pUIeNs COONIOJAETCS C

w2

€ OOJBIINM 3armacoM.

[Ipy nencTBUM HA PUTENNb PABHOMEPHO PacHpeAcIEHHON HArpy3kug=g;+v; LInHa
y4JacTKa ¢ MHTEHCUBHOCTBIO YCHUJIMS B XOMYyTax (,,, IPUHUMACTCS HE MEHEE 3HAUYCHUS
|,, onpenensemoro no popmyie:

Q—-Qymi |
0.
|, ==—=™" _c u He MeHee - ;
q 4
rae Q, i, TO Xke, 4yTo B dopmyie (2), HO mpu 3aMeHe h,, Ha pabodyro BBICOTY
ceyeHus1 purenst B mponére h, =40cm; ¢, — Hambonee onacHas JUIMHA IPOEKLUH

HAKJIOHHOTO CEYEHHMsI JIJISl y4acTKa, TJIe M3MEHSETCS Iar XOMYTOB; OIPEACNSIECTCS IO
dopmyine (ctp. 34) c 3ameHoit B Helt hy Hah,, a Taxke (,, Ha (g, ,, HO He Oonee 2h,,.

Torna nmeewm:
Qymin =0,5%0,9%0,115x 20x 40 = 41,4 xH ;
_ [15x0,9x0,115x20x 40’
' 0,75x 0,942

ITockoneky ¢, > 2h, =80 cm, To mpuHUMaeM C, =80 cm; =g+V=43,8 xH/m=
36
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=0,438 kH/cm, Torna:
| _125,5-41,4
' 0,438
B purensx ¢ moape3kamMu y KOHIIOB MOCIEAHUX YCTAHABIMBAKOTCS JOMOIHUTENb-
HBIE XOMYThI U OTTUOBI JIJIs1 TPEIOTBPALICHUS TOPU3OHTAIBHBIX TPEIIMH OTPhIBA y BXO-
ISIIETO yria mojape3ku (puc. §). OTh XOMyTbl W OTTUOBI JOJIKHBI YAOBIETBOPSTH
YCJIOBHIO TPOYHOCTH

st'A%w,l + RSWAS,inc sing > Q(l_ %) ,
0

3aech hy,, h, — pabodas BbICOTa CEYEHUS PUTEIsl COOTBETCTBEHHO B KOPOTKON KOHCOJIU

-80=112,01cm.;

[IOJPE3KU U BHE €€.
Jlji paccMaTpuBaeMoro puMepa Co CPaBHUTEIBHO HEOOJBbIINM 3HAYEHUEM I10TIe-
PEYHOU CHIIBI NPUMEM JOIOJHUTEIBHBIE XOMYTBI y KOHLA IOAPE3KU B KOJIU-

yectse 20012 A500C ¢ miomansto cedenus A, = 2,26cm’, 0TTHObI HCIONB30BATh HE
Oynem. Torna nmpoBepka yCIIOBHS IPOYHOCTH JAET:

30x2,26 =67,8xH >125,5x (1—%) =44,8xH

T.C. YCTAHOBJICHHBIX HOIIOJIHUTCIBbHBIX XOMYTOB AOCTATOYHO IJIA MPCAOTBPAIICHHA I'O-
PU3OHTAJILHBIX TPEIIUH OTPhIBA Y BXOJISIIECTO YIJIa IIOAPE3KH.
Pacuér o npo4HOCTH HAKIOHHOTO CEYEHMS, POXOIAIIETO YepPe3 BXOAAIMUN YTOJl
MOJIPE3KH, HA JIEHCTBUE M3TUOAIONIETO0 MOMEHTa IMPOU3BOJIUTCS U3 YCIIOBUSL:
M<M,+M_, +M_;.;

s,inc?
rae M — MOMEHT B HAKJIOHHOM CE€YEHUH C JUIMHOM IPOEKLUUU «Cc» Ha IPOAOJIBHYIO
ocb 3neMenTa; Ms, Mgy,Msinc — MOMEHTBI, BOCIPUHUMAEMBIE COOTBETCTBEHHO IIPO-
JOJBPHOW M TONEPEeYHOW apMaTypoil,a Takke OTruOaMM, MepeceKaeMbIMH paccMart-
pUBAaEMbIM HAKJIOHHBIM CEYEHUEM, OTHOCUTEIIBHO MPOTUBOIOJIOKHOIO KOHIIA HAaKJIOH-
HOro cedeHwus (B oTcyTcTBuM oTrOoB M . =0).

B PaMKax KypCOBOI'O ITPOCKTA 3TOT PACUYCT HC BBIITOJIIHACTCA.

s,inc

4.5. ITocTpoenne 3MIOPbI MATEPHAIOB

[IpononbHas pabouas apmatypa B mpoiiete 2020 AS00C u 2022 AS00C. Ilno-
maap 3TOM apMaTypbl Ag ONpelesieHa U3 pacdyeTa Ha JCHUCTBHE MAaKCUMAJIBHOTO W3TH-
Oarolero MOMEHTa B CepeAMHE MpoJieTa. B Lensx >KOHOMHUU apMarypbl MO MeEpe
YMEHBIIIEHUS N3TU0AI0IIEer0 MOMEHTA K OIOpaM J[Ba CTEPXHS OOPBIBAIOTCA B MIPOJIETE, a
7B JPyTUX AOBOAATCA 10 onop. Eciau mpoponbsHas pabodas apMarypa pa3HOro Jaua-
METpa, TO JI0 OTOP TOBOJSATCS JABa CTEP>KHsI OOJIBLIETO TUaMeTpa.

[Inouans paGoueii apMatypsl Aser = 13,88cm’. OmnpenensieM M3rubGaromimii Mo-
MEHT, BOCHPUHUMAEMbIM CEUCHUEM PUTEINSl C MOJHOM 3alPOEKTUPOBAHHOM apMaTypou
20320 A500C 1 2022 A500C(4, = 13,88cn?).

N3 ycroBust paBHOBECHS:

Rs:As = w1-Rp-b-X, rmex = &-hy;

é _ Rs ' As,ef .
Vo1 Ry 'b'ho’
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Rs = 435 Mila = 43,5 kHlcw’;
Ry = 17,0 MITa = 1,7 xHlcw’;
435 -13,88
0,9-1,7-20-40
x = ¢-ho =0,493-40 = 19,72¢m.
N3rubaromuii MOMEHT, BOCIPUHUMAEMbBIN CEUEHUEM PUTEIIsl, ONPEICIIICTCS U3
YCJIOBUSI PABHOBECHS:
M = Rs-As(ho —0,5x);
M(2Q20+2Q22): 43,513,88(40 - 0,519,72) — 18197,9KHCM = 182xHm
182xH-m> 170,81xHm, TO ecTh O0JBIIIE NEHCTBYIOMET0 U3THOAIOIIETO MOMEHTA
OT TMOJTHOW Harpy3KH, 3TO 3HAYUT, YTO IPOYHOCTH CEUCHUS 0OECIIeYCHA.
Jo onopsl goBoasTcs 2022 AS00C, hg =45 -3 =42 cm (em. puc. 9), A=7,6 oM,
435 -7,6
- 09-17-20-42
x1 = &hy=0,257-42 = 10,8cm.
OmnpenensieM U3rudarOMUi MOMEHT, BOCIPUHUMAEMbI cEYeHUEM puress ¢ pado-
Yel apMaTypou B BUJIE ABYX CTEPKHEH, JOBOJAUMBIX 10 OMOPHI
M 2z22)= Rs-Asg2zy (No =0,5x1);
Mog22)= 43,5-7,6-(42 - 0,5-10,8) = 12099,96xH-cm =121xH m.
OTtknagpiBaeM B MaciiTabe Ha 3MOPE MOMEHTOB IMOTYYEHHBIC 3HAUYCHUS U3THOAIO0-
IIAX MOMEHTOB M og0+2022) U M (2g20) U OIIPENENSIEM MECTO TEOPETHUECKOIO OOpBIBA Pa-
Oouel apMaTypbl — 3TO TOUYKH TMEPECEUEHUS S0Pl MOMEHTOB C TOPU3OHTAIBHOM JIN-
HUEH, COOTBETCTBYIOIICH M3TUOAIONIEMy MOMEHTY, BOCIPHHHUMAEMOMY CEYCHUEM pPH-
rens ¢ paboueil apMaTypoil B BUie IByX CTepskHEe Moo (puc. 10).
Dmopa MOMEHTOB IS 3TOTO JIOJDKHA OBITh MOCTPOCHA TOYHO C OMPEEICHUEM

=0,493;

0,257

. 1 2 3
3HA4YCHHUHU I/ISI‘I/I6aIOHII/IX MOMCHTOB Bg , B g H B g ImpoJcra.

N3rubaromunii MOMEHT B JIFOOOM CEYEHUU PUTeNs onpeesieTcs no Gpopmyne

_R . _(g +v)-x? R, — _
M, =R, -X > , THE Rp— OIOpHAas peakuus, X — TCKyIlas KOOpJAuHATA.

y
RA=%:Q=125,5KH
2
Tpu x:élo = 0,716 4 M, =125,5-0,716—M=78,6KH~M;
8
2
Tpu x=§|0 =1,433 M, :125,5-1,433—%:134,%1{-]%;

8
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2
Tpu x=glo =2,149 u; M, =125,5-2,149—%=168,5KH-M.

8
JliiHa aHKEpPOBKH OOpBIBAEMBIX CTEP)KHEN OIpeNeNsieTcs Mo CIASAYIOLEeH 3aBUCH-

MOCTH.:

Q

w=——+5d >15d, Tie d — quamMeTp 0OphIBAEMO apMaTyphl.

[Tonepeunas cuna Q onpexensiercs rpadguyecku B MECTE TEOPETUUECKOT0 00phIBa,
B aHHOM citydae Q = 72kH.

IMonepeunsie crepxun @8 A400 Ry, = 285 Mila ¢ Ag, = 1,01cm® B MecTe Teope-
TUYECKOTO 00pbiBa uMeroT mar 10 cu;
_R,-A, 285-101

= =288 kH/cm;
S 10

w

12
~2-2,88

[Mpuaumaem W = 30 cm.

Mecto TeopeTHuecKoro oOphiBa apMaTyphl MOXKHO OIPENEIHTh aHATUTHUYECKHU.
Jliist aTOrO 00IIee BRIpAKEHHE JIsI M3THOAIOIIEr0 MOMEHTA HY)KHO MPUPABHATH MOMEH-
Ty, BOCOPUHUMAaEeMOMY CEUeHHUEM pures ¢ apmarypoit 2022 A500

M(zgzz) =121xHwm
(g+V)-1, _x_(g +V)- X2 43,8-5,73'x_43,8-x2 :
2 2 2 2
125,5x — 21,9x" = 121;
x*=573x +553 =0;

x,, =2,865++/2,865° —5,81 = 2,865+1,6365 ;

x1=1,228m; x, =5,53m.
DTO TOYKHU TEOPETUUECKOTO OOphIBA apMaTYPHI.
JnmuHa oOpeiBaemMoro crepkHs Oyaet paHa 4,502—- 1,228 + 2-0,3 = 3,874m. Ilpu-
HUMaeM JUIMHY 0OpBhIBAEMOT0 CTEPKHS 4 M.
OmnpenenseM aHATUTHICCKN BEIMYUHY ITOMIEPESYHON CHITBI B MECTE TCOPETUICCKOTO
oOpbIBa apMaTyphbl:

qSW

+5-2,0=22,5¢m, uto menpmel5d=15-2,0=30 cm.

Q:(g +\2/).|o (g4V)x;
sz—m,s&,zzs:?l,?xl{.

['paduueckn momepeuHasi cuia Obula TpuHsATa [2kH ¢ AOCTaTOYHON CTENEHBIO
TOYHOCTH.
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5. PACYHET U KOHCTPYUPOBAHUE KOJIOHHBbI

Jl7is IpOeKTUPYeMOTo 8-3Ta)KHOTO 3/aHUS MPHUHITA COOpHAs Kelne300eTOHHAs KO-
nonHa ceuenueM 40%x40 cu.

JIJi KOJIOHH NMPUMEHSETCS TSXKeJNblii OETOH KJIACCOB MO MPOYHOCTH Ha CXKATHE HE
Hke B15, a s cuiibHO 3arpykeHHbIX — He Hke B25. ApMHpyIOTCS KOJIOHHBI MTPO-
JOJIBHBIMU CTEPKHAMU AuameTpoM 16 ...40 mm u3 ropsuekaranoi cranu A400, AS00C
U TIONEPEUYHBIMU CTEPKHSIMHU MPEHMYILIECTBEHHO M3 TOpsSYeKaTaHON CTalu Kiacca
A240.

5.1. Ucxoanbie jaHHBIE

Harpyska Ha 1 m° mepeKpbITHS IPHHUMAETCS TAKO# e, KaK M B MPEIbIIYIIHX Pac-

yerax (cM. maon. 1).

2
Haepysxka na 1 m" nokpeimus

Ta0mumna 3
Bun Harpy3ku Hopwmarusnas Harpy3- | Koaddumument Pacuernas
Ka HAJICKHOCTH Harpyska
(y= 1), kH/m* 1o Harpyske ;| (y> 1), kH/m®
1 2 3 4
[MuapounzonsaimoHHbIi KoBep (3 citost) 0,150 1,3 0,195
ApMupoBaHHas LEMEHTHO-IIECYaHas 0,880 1,3 1,144
cTsikka, 0 = 40 mm, p = 2200 Ke/m>
Kepamsur mo yxnony, 6 = 100 mm, p = 0,600 1,3 0,780
600 xe/m’
Yrennurens — MHUHEpaJOBaTHBIE IUIH- 0,225 1,2 0,270
TeI, 0 = 150 M,
p =150 ke/u®
[Tapon3ossiust 1 cmoit 0,050 1,3 0,065
MHoOronycToTHas IJIMTa EPEKPHITHUS C 3,400 1,1 3,740
OMOHOJIMYMBAHHUEM IIIBOB,
0 =220 mm
[TocrostHHas Harpy3Ka (Jroof) 5,305 6,194
Bpemennas Harpyska —
cHeroBas™ :S = Sy 1,800-0,7 = 1,260 - 1,800
B TOM YHCJIC JUIMTCIIbHAS YacTh CHETO- 0,630 - 0,900
BOUW Harpy3Ku S
IMonnast Harpy3ka (Qroort S) 6,565 7,994

* - moJTHAsl KPAaTKOBPEMEHHAsI CHEroBast Harpy3ka v Kod(Q(GpHUIMEHT | TPUHUMAIOTCS
no CIT 20.13330.2011 v nio Ilpunosicernuio 16.
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Mamepuanwl 013 KOJ1OHHbL.

Beton — Tsxkenblil Kiacca Mo MpoOYHOCTH Ha cxatue B25, pacuerHoe conmpoTuBIie-
Hue npu oxatuu Ry = 14,5 MIla (tabn. 6.8[2], Ilpunoocenue 4).

ApmMarypa:

— npoxaoasHas padouas kimacca AS00C (muametp 16 ...40mm), pacu€THOE compo-
tuBneHue R = Ry = 435 MIla (tabn. 6.14[2], Ilpunoocenue 7),

— nornepeyHas — kiacca A240.

5.2. OnpenesieHue yCHJINH B KOJIOHHE

PaccunThIBacTCS CpeAHss KOJOHHA IOJBAJILHOrO dTaxka BbIcOTOM hy = 2,8 M. BbI-
coTa THUIOBOIO dTaxka hyraxke paBHa 2,8 m.

['py3oBas miomiaap KoJgoHHbIA = 6X%6,3 = 37,8 M

[TpononpHas cuna N, geiicTByroIIas Ha KOJOHHY, ONpeaensieTcs mo Gopmyrie:

N =yn(g +Vp+ 9;Vo) N'A+ gp(n + 1) + geor(N + 1) + yn(Groot + S)A,

rzie N — KOIM4ecTBo dTaked. B HamieMm cimydae N = 8;4 — rpy30Basi III0IIA/Ib;
0, Vp,Vo — COOTBETCTBEHHO IOCTOSIHHAs M BPEMEHHAas Harpy3Kku Ha 1 M? TIePEKPBITHS 110
maobn. 1.

Cornacuo ma6n. 1,9 = 4,7 kH/Mm*, V, = 0,6xH/M*No = 1,95kH/m?;

Oroof — ITOCTOSTHHAS HATPYy3Ka Ha | M HOKPBITHS 110 mab. 2 (Groor = 6,194 KH/M?);

S — MoJHAs CHEroBast HAPy3Ka Ha 1 v OKPBITHS 110 Mmabi. 2;

Jo— COOCTBEHHBIH BEC PUTeIs C yUeTOM )5 U ypaauHom (6,3 — 0,4) = 5,9 u;

gv= 3,85:5,9 = 22,72« H,

3,85 kH/m — moroHHasi Harpy3Ka oT COOCTBEHHOTO Beca puresisi (CM. pacueT pure-
ms1);

Jcol — COOCTBEHHBIN BeC KOJIOHHBI

ool = Jn° ¥ * p Aeorrhg = 1,0-1,1-2500(107%) -0,4-0,4-2,8 = 12,32 kH;

@3 — KOOQGUIMEeHT coueTanuil (K03(PPUIMEHT CHUKEHHSI BPEMEHHBIX Harpy3ok B
3aBHCHMOCTH OT KOJIMYECTBA dTaXeH ), onpenensemsii mo Gopmysie (8.3[1]):
¢,—0,4

\/ﬁ ’
0,693-0,4
rae p1= 0,69 (cM. pacuer purens); @, =0, 4+T =0,504;

N = 1,0-(4,7 +0,6+ 0,504-1,95) -8-37,8 + 22,72 (8 + 1) + 12,32 (8 + 1) +
+1,0- (6,194 + 1,8) -37,8 = 2517,45«H.

¢;=0,4+

5.3. Pacuer KOJIOHHBI 10 IPOYHOCTH
Pacuer mo nmpoYHOCTH KOJOHHBI MPOU3BOJUTCSA KaK BHELEHTPEHHO CHKATOIO 3Jie-
MEHTa CO CIIy4alHbIM 3KCLIEHTPUCUTETOM €,
e, =ihCol =ﬂ=1,33cm; e, =£=@=0,476M; e, =1 cm.
30 30 600 600
OpmHako pacyer CxKaThIX 2JIEMEHTOB U3 OeToHa kjaccoB B15 ...B35 (B Hamewm ciy-
yae B25) Ha neiicTBHE MPOAOJIBHOM CHIIBI, MPUIOKEHHON C AKCIIEHTPUCUTETOM ey =

e, :% =133cm npu TrbKOCTH lo/Neo< 20, HOMMyCcKaeTCcst MPOU3BOAMTD U3 YCIOBUS:
N < Ny (8.16[2]);
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rae Nult - npenenbHOe 3HaYeHHE MPOIOIBLHON CHIIBI, KOTOPYIO MOYKET BOCIIPHHSTH
3JIEMEHT OIpeAesieMoe 1Mo popMmyIe:
Nut< @ (701RbAs + RscAsor) (8.17[2]);
rie Ay — IIoMaah CEYSHHUS KOJIOHHBI;
A tot — TITIOIIA/Ib BCEH TTPOJOIBHOM apMaTyphl B CEUCHUN KOJIOHHHBI:
lo — pacueTHast AJTMHA KOJIOHHBI MMOJ/IBajia C IAPHUPHBIM OMHMPAHHEM B YPOBHE 1-ro
ATa)Ka U C KECTKOH 3a/IeTTKOI B ypoBHE (DyH/IaMEHTa;
Rsc— pacyeTHOE COMPOTUBIICHUE apMATypPhI CIKATHIO.
lo =0,7(hq + 15 cm) = 0,7(280 + 15) = 206,5 cu;
lo/heor =206,5/40=5,16<20; A,=40-40=1600 cx/’.
@ - kK03h(ULMEHT, TPUHUMAEMbII TIPU AJTUTEIBHOM JCHCTBUM HArpy3Kd MO TaoJl.
8.1.[2] nnu o Ipunosicenuro 18, B 3aBUCUMOCTH OT THOKOCTH KOJIOHHBI.
Ipu lo/heo =5,16, ko3 Punment ¢ = 0,92.

N 2517,45
2 2R !
YuRoA _ 0,92

_9
A R 43,5

W3 ycinoBusi BAHHOW CBapKH BBIITYCKOB MPOJIOJIbHON apMaTyphl IIPHU CTHIKE KOJIOHH,
MUHHUMAaJBHBIN ee JuaMeTp J0JDKEeH ObITh He MeHee 20 mm.

Ipunnmaem 43322 A500C Agef = 15,2 ea’.

U= %-100% =0,95% > 0,2%, T.K. lo/heo= 5.

Juametp momepedHo apmatypbl npuHumaeM D6 A240 (u3 ycioBHSI CBapKH C
npoioibHON apMatypoit). [1lar monepeunsix crepkueii S = 300 au, 9TO yIAOBIETBOPSIET
KOHCTPYKTUBHBIM TpeboBanmsiM (11.10.3.14[2]): s < 15d = 15:22 = 330 mmm s < 500
MM.

-0,9-1,45-1600

—14.9 cv®,

Ecmu >3 %, To miar nomnepevHbIxX cTepikHel nomkeH ObiTh S < 10d  us < 300 aum.
ApMupoBaHu€E KOJIOHHBI IOKa3aHO Ha puc.1 1.
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6. PACHET U KOHCTPYUPOBAHUE ®YHJIAMEHTA 11O/l KOJIOHHY

6.1. UcxoaHble JaHHbIE

[ pyHTBI OCHOBaHUS — IIECKU CPEIHEN INIOTHOCTH, YCIOBHOE PACUYETHOE CONPOTHUB-
nenue rpyHTa Ry = 0,35 MIla = 0,035 kH/cm® = 350 kH/M?;

beton Tspxenbiid kinacca B25. PacueTHoe cOnpoTUBIIEHUE PACTKEHUIO
Rpt = 1,05 Mlla, yp = 0,9. Apmatypa xiacca AS00C, Rs =435 Mlla= 43,5kH/cMm?.

Bec equnuiibl oobema 6eToHa pyHIaMeHTa U TPyHTa Ha ero odpesax
ym = 20 kKH/M.

BricoTy pyHnamenta npeasaputenbHo npuHuMaeM 90cu. C yu€Tom mnosa nojpaia
rryouHa 3anoxenus ¢ynaamenta H; = 105 cm. PacuetHoe ycumnue, nepenaromieecs C
KoJoHHBI Ha ¢pyHaament, N = 2517,45xH. HopmaTuBHOE ycuiaue

Ny = N/ym =2517,45/1,15 = 2187,35«H,
rae ym = 1,15 — ycpeanenHnoe 3HaueHue ko3 puiineHTa Haae>kKHOCTH 10 Harpy3Ke.

6.2. Onpenesienue pazmepa cTOPOHBI NOAOIIBLI pyHAaMeEeHTA

[Tnomans mMoaOMBHI MEHTPATBLHO HATPYKEHHOTO (PYHIAMEHTa OMPEIEISIeTCS IO
YCJIIOBHOMY JaBJICHUIO Ha TPYHT Ry 0e3 ydera mompaBOK B 3aBHCUMOCTH OT Pa3MepOB
MOIOMIBEI (YH/IAMEHTA U TIIyOUHBI €T0 3aJI0KEHUS

N, __ 218735 o 2
R,—7,H, 350—20-1,05
Pa3Mep CTOPOHBI KBaJAPAaTHON MOAOLIBEI pyHAAMEHTa: a =+/A =./6,65 = 2,58 1.
[Tpuaumaem a = 2,7 m (xpatHo 0,3 m).
JlaBneHue Ha TPYHT OT pacyeTHOW HArpy3Ku

p =~y ~2517,48/2,7° = 345 3«H/n". < R

6.3. OnpenesieHne BbICOTHI PyHIaMeEHTA
PaGouas BricoTa hyHIAMEHTA U3 YCIOBUS MTPOIABIMBAHMS

h, =— 2Mey +05 N ;
4 YuRo + P

h,=-0,2+0,5 2517’35 =-0,2+0,698=0,498 xm .
0,9-1,05-10° +345,3

[Tomuas BeIcOTaA hyHAAMEHTA YCTAHABIMBACTCS U3 YCIOBUM:

1) npomamuBanus H; =(ho+0,05)=0,498 + 0,05 = 0,548 u;

2) 3aJeNKU KOJIOHHBI B (hyHIIaMEHTe:

H¢ = 1,5h¢o + 0,25(m) = 1,5-0,4 + 0,25 = 0,85 u;

3) aHKEpOBKM CKaTOW apMaTypsl KOJIOHHBI H; = hy, + 0,25(m).

ba3oBasi nnuHa aHKEpOBKHM, HEOOXoAWMas ISl Mepefadyd yCWIIMsS B apMarype ¢
HOJIHBIM PacueTHBIM COMPOTHBIICHHEM Rg Ha OeToH, onpenesercs mo gopmyde [3]:

= B
bond™" s

rae As u Us — COOTBETCTBEHHO TUIOIIA b TONEPEYHOTO CEYEHHUSI AHKEPYEMOTO
CTEP>KHS apMaTypbl ¥ IEPUMETP €ro CeYeHUs (B HAIIEM CITydae JJIs apMaTypsl ¥22,

As=3,801cn?;  Us=zd =3,14-2,2 = 6,908 cu);

Rpond — pacyeTHOE COMPOTUBIICHUE CLETIJICHUS apMaTypbl ¢ O€TOHOM, MPUHUMAae-
MO€ PaBHOMEPHO PaCIPEACIICHHBIM 110 JIJTMHE aHKEPOBKU
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Rbond = Yo1-771-772" R,
rze 71 — KO3 (PUIHUEHT, yIUTHIBAIOIIUHN BIUSHUE BUA TOBEPXHOCTH apMaTYPHI.
Jliis ropsiuekaTaHol apMaTyphl IEPHOIUYecKoro mpoduns #; = 2,5;
72 - K03 (PULIMEHT, YIUTHIBAIOLIUI BIUSHAE pa3Mepa JuamMeTpa apMaTyphl, pH-
HAMAaEeMbIN PABHBIM:
1,0 — mpu auameTpe npoaosbHOM apMatypsl <32 mwm;
0,9 — npu dg = 36 mm u dg = 40 ym.
Rpond = 0,9-2,5-1-1,05 = 2,36 Mlla
= 32:380L 169 49 e
’ 2,366,908
TpeOGyemas pacueTHasi ATMHA AHKEPOBKH apMaTyphl C Y4ETOM KOHCTPYKTUBHOTO
pEIIeHus JIEMEHTa B 30HE aHKePOBKHU ompezensercs no popmyne[3]:

han = aho,an iv&’ﬂ 1
ef

r71e Ascal A ef — TUTOIIAIM TTOTIEPEYHOTO CEYCHHSI apMaTyphl, COOTBETCTBEHHO TpeOye-
Masi 10 pacyeTy U (pakTU4ecKu ycTaHoBIIeHHas (U1 Hatiero ciydas Agq,= 14,9 M’
Aset = 15,2 cntd);

o — KOO PUIMECHT, YUNTHIBAIOIINIA BIUSHUE HA UTMHY aHKEPOBKH HAIPSHKEHHOTO CO-
CTOSIHUA O€TOHA M apMaTyphl. JJIs CKATBIX CTEP)KHEH TEPUOAMYECKOTO MPOPHIIS O =
0,75.Torna:

h, =0,75-101, 42-% = 74,56 cm.

)

Kpome Toro, cormacHo TpeboBanusaM [3], dhakTUYECKYIO JUIMHY aHKEPOBKH HEOO-

XOAUMO MPUHUMATH Ngy > 0,3Ng 4y = 0,3:101,42 = 30,43 cm;

ha, > 15ds =15:2,0 =30 cm; hgy =20 cm.
N3 yeThipex BeTUYHH MPUHUMAEM MAKCUMAJIbHYIO JJIMHY aHKEPOBKH, T.€.
ha, = 74,56¢Mm.

CrnenoBaTellbHO, U3 YCIIOBUSI aHKEPOBKHU apMaTyphbl

Hi = 74,56 + 25 = 99,52¢cm.

[Tpuaumaem TpexcrynenyaTsii pyHnaMmeHT obmien Boicotoit 100 cv u ¢ BbICOTOM
cryneneit 30 cv u 40 cm. 1lpu 3TOM mMpuHa nepBou crynenu a; = 1,1 m, a BTopoit a, =
1,8 m.

[TpoBepsieM, oTBe4aeT U pabovast BeIcOTa HKHEW cTyneHu gz = 40 — 5 = 35¢cum
YCIIOBUIO MPOYHOCTHU MPHU JEHCTBUH MOMEPEUHOM CHIIbI 6€3 MONEPEYHOTO apMUPOBAHUS
B HAKJIOHHOM CE€UEHUU. [[J1s1 eIMHUIBI LIMPUHBI 3TOTO CEYEHUS
(b =100 cm) 1OKHO BBITIOJIHATHCS YCIOBHE:

Q = pl < Qpmin = 0,561Rpithosb.

[Tonepeunas cumna OT JaBJIEHUS TPyHTA!

Q = p|= 0,5(61 -do - 2h03)p,
IJie a - pa3Mep MOJOUIBbI (PYyH/IAMEHTA;

h03 =40 -5 =35cwu;

p — JaBJICHHE HA TPYHT OT PacueTHOW HArpy3Kku (Ha €IUHUILY JJIUHBI).

Q=0,5(2,7-1,8 - 2:0,35) -345,33 = 34,53« H,

Q = 34,53kH<Qp min = 0,5-0,9-1,05-10%0,35-1,0 = 165,38« H — IPOYHOCTH OOecTe-

YCHa.
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6.4. Pacuer Ha npoaaB/IMBaHue

[IpoBepsieM HIKHIO CTyHCHb (DyHIAMEHTa Ha MPOYHOCTh MPOTHB IMPOIABIIMBA-
HUSL.

Pacuer siieMeHTOB 0€3 MONEpeYHOil apMaTyphbl Ha MPOJABIMBAHUE MPHU JICHCTBUH
COCPEI0TOUCHHON CHIbl Tipou3BoauTcs u3 yciaosus (8.87[2]) F < Fyuy, rae Fp i - mipe-
JeIIbHOE YCUITHE BOCIIPHHHUMAEMOE OETOHOM.

Fb.ut = 7p1RotAb,

rane F—mponapnuBaromias cuia, mpuHUMaemasi paBHOW TMPOJOJIBHOM CUie B KOJOHHE
HOJBAJILHOTO 3Taka Ha ypoBHE oOpe3a (pyHAaMeHTa 3a BbIYETOM HArpy3KH, CO3/1aBae-
MO peaKTHUBHBIM OTIOPOM TPYHTa, MPUJIOKEHHBIM K MOJIONIBE (yHIaMEHTa B IMpele-
Jax IUIOMAAM C pa3MepaMi, MPEBBIIIAIOIMIMMU pa3Mep IUIOMIAIKU ONUpaHus (B JaH-
HOM ClIydae BTOpOH cTymneHu (yHAaMeHTa a,xa,=18x1,8.u) Ha BeauuuHy h, BO

BCEX HampaBleHUIX; Ay — IJIOMAAb PACYCTHOIO MOMEPEYHOr0 CCUCHHUs, PACIIOI0KEH-
Horo Ha pacctosiuuu 0,5hg0T rpaHuIlel IIOMAAN MPHIIOKEeHHs cruiibl Nc paboueii BbIcO-
Toit ceueHus hg. B Hamewm cirygae hy = hgz = 0,25m.
[Tnomane A, onipenersieTcs mo popmylie:
A, = U-hgs,

rae U — mepuMeTp KOHTypa pacyeTHOro cedeHus (cm. puc.12,a);
U = (a; + 2:0,5hg3) -4 =(1,8 +2:0,5:0,35) -4 = 8,6 .m.

[Tnomaae pacu€THOrO MonepevyHoro ceueHussA, = 8,6-0,35 = 3,01]142.

[IponaBnuBaromas cujia paBHa:
F=N-p-A;,

31ech P=345,3 kH/v®, — peaKkTHBHBIH OTIIOP IPYHTA,
A;—1utomaib OCHOBaHUS MPOAABINBAEMOr0 (parMeHTa HUKHEH CTyneHdu (yHIaMeH-
Ta B Ipeaenax KOHTypa pacuy€THOIO IIONEPEYHOrO CEYEHUsA, paBHas:
A1=(a,+2-0,5-he3)*=(1,8+2-0,5-0,35)*=4,62 »°.

F = 2517,45— 34533- 4,62 = 922,02kH

ITpoBepka ycnoBust (6.97) [3] moka3biBaer:
F=922,02 xH < 0,9-1,05-10°-3,01 = 2844,45 xH,

T.€. IPOYHOCTh HIKHEH CcTyneHH (yHIaMeHTa MPOTUB MpOJaBiIuBaHUs obecriede-
Ha.
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Puc. 1Z. K pacuemy g@yHgaMedma Ha npogabiubodue
1—pacuemHoe NonepedHoe ceueHle; 2—KOHMYP NONEPEUYHOZO CEeYeHUus;

3—KOHMYp NNOLWOgKU NPUACKEHUA HOZPy3KU.
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6.5. OnpenesieHue MJIOMIAAA APMATYPHI NOAOMIBLI QyHIaMEeHTA

[TonbGop apmaTypsl NpPOM3BOAMM B 3-X BEPTUKAIBHBIXCEUCHUSX (PyHIaMEHTa,
4dTO IO3BOJEACT YUYCCTb UBMCHCHHC I1apaMCTPOB €10 pvaéTHOﬁ CXEMbI, B KQUE€CTBE KO-
TOpPOIl MPUHUMAETCS KOHCOJIbHAs Oajka, 3arpy>KeHHas JCWCTBYIOUIMM CHHU3Y BBEpPX
PABHOMEPHO PACHPENEIICHHBIM PEAKTUBHBIM OTIIOPOM TIpyHTa. lyIs paccMarpuBae-
MBIX CEUYECHHHM BBUIET U BBICOTA CEUYCHHS KOHCOJIN 6YHyT Pa3HbBIMHU, ITIO3TOMY BBISABUTH
HanOOoJIee OITACHOE CEYEHUE MOYKHO TOJIBKO ITOCIIE ompeaecIcHUs Tpe6yeM0171 IJIoNIa U
apMaTypbl B KaKJIOM U3 HUX (cm. puc.13).

Ceuenue 1-1

M, =0,125p" (a — heor)*- @ = 0,125-345,33+(2,7 — 0,4)*-2,7 = 616,54k H-m

[Tnomane ceueHus: apMaTyphbl orpezensieM 1o Gopmyiie:

2
A= M 6165410° o o
0,9n, R, 0,9-95-435
Ceyenue -1l
M= 0,125p(a— al)z-a =0,125-345,33-(2,7 - 1,1)2-2,7 = 298,36xH M
2
A = Min _2983610° )0 2
0,9n,R, 0,9-65-435
Ceuenue I1I-111
M= 0,125p(a— az)z-a =0,125-345,33(2,7 - 1,8)%-2,7 = 94,4kH'm
||| 1l 94’4'102 2
A, = = =6,88cm”.

0,9h,R, 0,9-35-435
N3 Tpéx HalaeHHBIX 3H8H€HI/II/I no00p apMaTyphl MPOU3BOIUM MO MAaKCUMAaJIbHO-

My 3HA4Y€HHIO, T.€.Asmax = 16, 57cn®.

[Iar crepxueit npuaumaetrcs ot 150 mmmo 300 mm (kpatHo 50 mm). [lpu mupune
MOJOMIBHI PyHIAMEHTA @ < 3 MMHUHUMAJIbHBIA JUAMETpP CTEPHKHEN
diin = 10 yvm, ipu @>3 mpin = 12 mm.

[IpyHUMaeM HeCTaHJIAPTHYIO CBAPHYIO CETKY C OJIMHAKOBOM B 00OOMX HANpaBIICHU-
ax apmatypoil u3 crepxkueid ¥14 A500c marom 250 mm.

Vmeem 11@14 A5S00C ¢ A, = 16,929cn*>Ag = A rax =16,57ca’.

[IpotieHT apMupoBaHus LL:

A 16,929

- e = -100% -100% = 0,156% > 0,1%

B ceyenud I-I: y h, 0= 110.95 0 0
A 16,929

- -1 =—.100% -100% = 0,145% > 0,1%

B ceuenuu lI-11: M, an, 0= 180-65 0= 0 0
A 16,929

- -1 = -100% = -100% =0,179% > 0,1%

B ceuenud |l1-111: Hy an, 0= 270.35 0= 0 0

Tax kak BO BceX CEUEHMSX Ui>Umin=0,1 %, KoIm4ecTBO NPUHATON apMaTyphbl
octapisieM 0e3 usmeHeHui. B cimyyae 1 <umin=0,1 %, nuameTtp npuHATON apMaTypbl
CIIEAYEeT YBEJIWYUTh WIA YMEHBIIUTH €€ IIar.

Konctpykuust ¢pyHmamenTa npuBeieHa Ha puc.l3.
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IMPUJIOKEHUSA

HPUJIO’KEHHUE 1
MuHUMaTBHBIN K1acc 0€TOHA JIEMEHTOB C MIPEABAPUTEIILHO
HaIIpsKEHHOW apMaTypon

Tabnuua 4
Xapaxkmepucmuxa Hanpsacaemou Knacc bemona
apmamypbol He Hudce
Apmamypa knaccos:
A540-A800 B20
A1000 B30
Apmamypa knaccos:
Bp1200, Bp1300, B30
Bp1400, Bp1600, Bp1600 B20
K1400, K1500, K1600, K1700 B30
IMMPUJIOXKEHUE 2

IIpenenpHO qOMyCTHMAs! INMPUHA PACKPBITUS TPELIVH — cre,ult
13 YCJIOBHS 00€CTIeueHNs COXPAaHHOCTH apMaTyphl.

Tabauua 5

st onemenmos, Kk Komopvim He NPedwbasIAOmMcs mpedosanus HenpoHUWAeMOCU, 3HAYEHUS
Acreult MPUHUMAIOM PABHBIMU

IIpu apmamype IIpu npooondcumenvrom pac- 1Ipu nenpooondicumenvrom
KIaccog Kpblmuy mpewjuH, Mm PACKpblmuy mpewjut, Mm
A240-4600
B500 0,3 0,4
A800;41000
Bp1200-Bp1400
K1400;K1500(K-19) 0,2 0,3
KI1500(K-T)K1600

ouamempom 12 mm

Bpl1500 K1500(K-
7),K1600 ouamem- 0,1 0,2
pom 6 u 9 mm
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IMPNJIOKEHHUE 3
Hopwmartusnbie conpoTtusnenns 6etona Ry n1 Ry p

Tabauma 6
Hopmamusnwie conpomuenenusi 6emona Ry, quRyt n 4 pacuemmvle
Buo BHAYEHUs CONPOMUBTEHUSL OeMOHA 0151 NPeOeTbHbIX COCIOSIHUL 8MOPOT
conpomueeHusi
epynnwi Ry sertiRpt ser, MIa, npu xnacce bemona
HO NPOYHOCMU HA CoCamute
B10 B15 B20 B25 | B30 | B35 B40 B45 B50 B55 B60
Corcamue ocegoe
(npuzmennas
npounocms) 75 | 110 150 185 | 22,0 | 255 | 290 | 320 | 360 | 395 | 430
Ron t Rp,ser
Pacmsorce-
Hue ocesoe 0,85 1,10 135 155 1,75 195 2,10 2,25 2,45 2,60 2,75
Rbt,n, Rbt,ser
INMPUJIOXEHUE 4
Pacuetnpie comporuienus 6eTona Ryn Ry
Tabmuna 7
Pacuemmnvie conpomuenenuss bemona 0711 npedebHbiX coCmosHull nepeoti 2pynnuvl Ryu Ry,
Buoconpomuenenust

MTla, npu knacce bemona
1O NPOYHOCMU HA CorCamue

B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Corcamue oce-
soe(npusyienia 60 | 85 | 115 | 145 | 170 | 195 | 220 | 250 | 275 | 300 | 330
5 NPOUHOCMB),

Ry
Pacms.

dcniceriite 056 | 075 | 090 | 105 | 115 | 130 | 140 | 150 | 160 | 170 | 1,80
ocesoe, Ry

Tonnocmuio mabauybl HOPMAMUBHBIX U PACUEMHBIX conpomusieHull bemona cm. [2]
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IMPHUJIOKEHUE 5

3HaueHus1 Ha4aJIbHOTO MOAYJIS ypyroctu 6erona E,

Tab6nuna 8
3uauenue HauanbHO20 MOOYIL YIPY2OCHiU OEMOHA NPU CHCATUU U PACTSIIHCEHUU
Eb-l 0'3, MIlla, npu knacce 6emorna no NPOUHOCU HA CHCAMUE
B10 BI15 B20 B25 B30 B35 B40 B45 B50 B55 B60
19,0 240 275 30,0 325 345 36,0 37,0 38,0 39,0 395
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IHPUJIOKEHHUE 6

HopmatuBHbIe 3HAYEHUS] COPOTUBJICHUS apMaTyphl pacTsKeHUIO Ry,

Tabmauma 9

HopMamueﬂbze SHAYEHUs CONpoOmuei1eHusl
PAaACMANCEHUIO R5|nu pacduemmnvle 3SHa4eHus

Apmamypa HOMZH%EZ;MLZ;)%emp ConpomueIIeHUst PaAcmsNCeHuIo OJisl npe-
iraccos prantypel, OEIbHbIX COCMOSHULL BMOPOU 2PYNNbl
Rs’ggr, Wa
A240 6-40 240
A400 6-40 400
A500 10-40 500
A540 20-40 540
A600 10-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-12 500
Bp500 3-5 500
Bp1200 8 1200
Bp1300 7 1300
Bp1400 4;5;6 1400
Bp1500 3 1500
Bp1600 3-5 1600
K1400(K-7) 15 1400
K1500(K-7) 6;9; 12 1500
K1500(K-19) 14 1500
K1600 6;9;12; 15 1600
K1700 6-9 1700
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HNPUJIOKEHHUE 7

PacueTHbIe 3HaUEHNS COTPOTUBIICHUSI ApMATYyPbl PACTSHKEHUIOR 1 cxathio Ry,

Tabmuna 10
Pacuemuvie snauenus co- Pacuemnvie snauenus co-
Apmamvoa npomueneHus apmamypol Ojis T NpOMuUBIeHUs apmamypul OJisl
pudmyp npeoebHblX COCMOSHULL nep- puamyp npeoenbHblX COCMOSHULL nep-
K1accoe . K1accos .
ot epynnot, Mlla 6ot epynnul, Mlla
PACIIAHCEHUIO cxHcamuro PACIIAHICEHUIO cxHcamuro
Rs Re Rs Re
A240 210 215 Bp1300 1130 500
A400 350 350 Bp1400 1215 500
A500 435 435 Bp1500 1300 500
A600 520 470 Bp1600 1390 500
A800 695 500 K1400 1170 500
A1000 830 500 K1500 1250 500
B500 435 415 K1600 1390 500
Bp500 415 390 K1700 1475 500
Bp1200 1000 500

Hpmeqaﬁue: 3nauernus Rs 6 ckoOKax UCNOIL3YIONT MOJIbKO npu pacdeme Ha KpamKoepemenHoe Oeticmeue HAZPY3KU.

IMPUJIOXEHMUE 8
PacderHbie CONTPOTUBIIEHUS MOTIEPEUHON apMaTyphbl Ry,
Ta6muma 11
Knacc apmamypwi A240 A400 A500 B500
Pacuemnoe conpomuene-
HUe NONepeuHOl apMamy- 170 280 300 300
pot Rsw, Mlla
MNPUJIOKEHME 9
3Ha4YeHUsI MOLYJISI YIIPYTOCTH apMarypsl E
Tab6muna 12
3uauenus mooyns ynpyeocmu Es,
Knacc apmamyput Mia
Apmamypa écex k1accos Kpome KaHAMHOU 200000
Kanamnas xnaccos K1400,K1500;K1600; 195000

K1700
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3nauenud &, ¢, om

HPUJIOXKEHHUE 10

Tabmuua 13
¢ ¢ Om ¢ ¢ Om ¢ ¢ Om
0,01 0,995 0,01 0,26 0,87 0,226 0,51 0,745 0,38
0,02 0,99 0,02 0,27 0,865 0.234 0,52 0,74 0,385
0,03 0,985 0,03 0,28 0,86 0,241 0553 0,735 0,39
0,04 0,98 0,039 0,29 0,855 0.248 0,54 0,73 0,394
0,05 0,975 0,049 0,30 0,85 0,255 0,55 0,725 0,399
0,06 0,97 0,058 0,31 0,845 0,262 0,56 0,72 0,403
0,07 0,965 0,068 0,32 0,84 0,269 0,57 0,715 0,407
0,08 0,96 0,077 0,33 0,835 0,276 0,58 0,71 0,412
0,09 0,955 0,086 0,34 0,83 0,282 0,59 0,705 0,416
0,10 0,95 0,095 0,35 0,825 0,289 0,60 0,7 0,42
0,11 0,945 0,104 0,36 0,82 0,295 0,62 0,69 0,428
0,12 0,94 0,113 0,37 0,815 0,302 0,64 0,68 0,435
0,13 0,935 0,122 0,38 0,81 0,308 0,66 0,67 0,442
0,14 0,93 0,13 0,39 0,805 0,314 0,68 0,66 0,449
0,15 0,925 0,139 0,40 0,8 0,32 0,70 0,65 0,455
0,16 0,92 0,147 0,41 0,795 0,326 0,72 0,64 0,461
0,17 0,915 0,156 0,42 0,79 0,332 0,74 0,63 0,466
0,18 0,91 0,164 0,43 0,785 0,338 0,76 0,62 0,471
0,19 0,905 0,172 0,44 0,78 0,343 0,78 0,61 0,476
0,20 09 0,18 0,45 0,775 0,349 0,80 0,6 0,48
0,21 0,895 0,188 0,46 0,77 0,354 0,85 0,575 0,489
0,22 0,89 0,196 0,47 0,765 0,36 0,90 0,55 0,495
0,23 0,885 0,204 0,48 0,76 0,365 0,95 0,525 0,499
0,24 0,88 0,211 0,49 0,755 0,37 1,00 0,50 0,50

0,25 0,875 0,219 0,50 0,75 0,375

3HaueHus &g, oR

INPUJIOKEHME 11

Tabmauma 14

Knacc apmamypor A240 A300 A400 A500 B500
3nauenuely 0,612 0,577 0,531 0,493 0,502
nauenue g 0,425 0,411 0,390 0,372 | 0.376




PacuéTHbie mioiaay nonepeyHblx CEYEHU U Macca apMaTypbl, COPTAMEHT ropsiueKaTaHOM CTEPKHEBOU apMaTyphl Te-

MMPUJIOKEHHUE 12

puoauyeckoro npoduisi, 0ObIKHOBEHHOUN M BHICOKONPOYHON apMaTypHOU OBOJIOKHU

Tabauua 15

.. -~ 2
Pacuémmuoie nﬂou;adu nonepedrnvlx ceveHuu, cm , npu 4Yuc-

Copmamenm 20psuexamanol CmepICHeol

Jua- 5e cmepocneil Mac- | Jua- | apmamypsel "epuoauzfelfl’g;(’ npoghuns us cmanu Copmamenm apmamypHou npoBoIoKuU

Mmemp, ca | memp,

mtdg b s lals e |78 | 9 | 10| | M | 20| ae0 | asoo | asio | 600 | asoo | a1000| Bseo | Bpsoo OO IR I AR A R
3 0.07(014]021(028|0.36|0.43|050( 057 | 0.64 | 0.71 [0.052 3 - - - - - - - X X - - - X X
4 0.12(0.25|0.38(050(0.63|0.76 | 0.88| 1.01 | 113 | 1.26 |0.092 4 - - - - - - - X X - - X - X
5 019]0.39|059(0.78(098 | 118 137 | 157 | 1.76 | 1.96 | 0.144 5 - - - - - - - X X - - X - X
6 0.28 (057085113 (142|170 | 198 | 2.26 | 255 | 2.83 | 0.222 6 X X X - - - - X - - - X - -
7 0.38(0.77| 116|154 | 193|231 |2.69| 3.08 | 3.47 | 3.85 |0.302 7 - - - - - - - X - - X - - -
8 050 101|151 (201|252 3,02 |352| 4,02 | 453 | 5.03 |0.395 8 X X X - - - - X - X - - - -
9 0.63|127|191|254(3.18|382 (445 5.09 | 5.72 | 6.36 |0.499 9 - - - - - X - - - - - -
10 [0.78|157|236|3.14 (393 (471|550 6.28 | 7.07 | 7.85 | 0.617 10 | X X X - X X X X - - - - - -
12 (1131(226]3.39(452|566|6.79|7.92| 9.05 | 10.18 | 11.31 { 0.888 12 X X X - X X X X - - - - - -
14 (1539(3.08|4.62(6.16|7.70 | 9.23 | 10.7 | 1231 | 13.85| 15.39 | 1.208 14 X X X - X X X - - - - - - -
16 (2.011(4.02|6.03(8.04]10.06|12.07|14.08( 16.09 | 18.10 | 20.11 | 1.578 16 X X X - X X X - - - - - - -
18 |[2.54(5.09]7.64(10.18]|12.73|15.27|17.82| 20.36 | 22.91 | 25.45 | 1.998 18 X X X - X X X - - - - - - -
20 |3.142| 6.28 | 9.43 [1257(15.71|18.85| 21.9 | 25.14 | 28.28 | 31.42 | 2.466 20 X X X X X X X - - - - - - -
22 |3.801|7.60|11.4(15.2|19.01|22.81| 26.6 | 30.41|34.21| 38.01 | 2.984 22 X X X X X X X - - - - - - -
25 [4.90]9.82 (14.73|119.64| 245 | 29.4 | 34.3|39.27 | 44.18 | 49.09 | 3.853 25 X X X X X X X - - - - - - -
28 |6.15(1232( 184 |24.6|30.7 |36.95| 43.1 [ 49.26 | 55.42 | 61.58| 4.834 28 X X X X X X X - - - - - - -
32 |8.04(16.08|24.1|32.1]40.21|48.25|56.2 | 64.34 | 72.38 | 80.42 | 6.313 32 X X X X X X X - - - - - - -
36 (10.18]20,3(30.5|40.7|50.9 | 61.0|71.2|81.44|91.62|101.8|7.990 36 X X X X X - - - - - - - - -
40 |12.56]25.12(37.68|50.24 62.80|75.36 (87.921100.40(113.04|125.60| 9.870 40 X X X X X - - - - - - - - -
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INPUJIOKEHMUE 13

CooTtHomieHus MCXKAY JnaMCTpaMHi CBApHUBACMBIX CTCp)KHCﬁ U MUHHUMAJIBHBIC pac-
CTOAHUA MCIKAY CTCPIKHAMHU B CBAPHBIX CCTKAaX M KapKacax, U3roTOBJIIACMEBIX C I10-

MOIIBK0 KOHTAKTHOW TOYEYHOM CBAapKHU

Tabmuma 17

[luamemp cmeporcHs 00HO-
20 HaNpaenNeHus,; Mm

10

12 ({1416 | 18| 20

22

25|28 (32|36 |40

Haumenvuuii oony-
CIMUMBbLI Ouamemp
CMepPIHCHSL OPY2020
HanpaeieHus, MM.

10 | 10

Haumenvuiee oonycmu-
Moe paccmosiHue Mexcoy
0CAMU CIMEPIHCHELl O0HO20

HanpaeneHus, Mm

50 | 50

75

75

75| 75| 75 {100{100

100

150{150{150|150|200

To orce, npoOoONLHYIX
cmepoicHell npu 08yx-
PAOHOM UX PACNOO-

HCEHUU, MM

30

30

40 | 40 | 40 | 40 | 50

50

50|60 70|80 |80
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3Ha4YCHUSAP,

IPUJIO’KEHME 14

Tab6mauia 18

2

Koagpduyuenm ¢, npu snavenusx po,, pasHvix

0,03

0,05

0,07

0,10

0,15

0,20

0,25

0,30

0,40

0,50

0,60

0,70

0,90

1,10

1,50

2,00

0,0

0,29
0,18
0,12
0,09
0,07
0,06
0,05

0,29
0,20
0,14
0,11
0,09
0,08
0,07

0,30
0,21
0,16
0,13
0,11
0,10
0,09

0,30
0,22
0,18
0,15
0,13
0,12
0,11

0,30
0,24
0,20
0,18
0,16
0,14
0,13

0,31
0,25
0,21
0,19
0,17
0,16
0,15

0,31
0,26
0,23
0,20
0,19
0,18
0,17

0,31
0,27
0,24
0,21
0,20
0,19
0,18

0,32
0,28
0,25
0,23
0,22
0,21
0,20

0,32
0,28
0,26
0,24
0,23
0,22
0,21

0,32
0,29
0,27
0,25
0,24
0,23
0,23

0,32
0,29
0,27
0,26
0,25
0,24
0,23

0,32
0,30
0,28
0,27
0,26
0,26
0,25

0,33
0,31
0,29
0,28
0,28
0,27
0,26

0,33
0,31
0,30
0,29
0,28
0,28
0,27

0,33
0,32
0,31
0,30
0,29
0,29
0,29

0,2

0,31
0,18
0,12
0,09
0,07
0,07

0,33
0,21
0,15
0,12
0,10
0,09

0,34
0,23
0,18
0,15
0,13
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0,45
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0,43
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0,43
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0,46
0,23
0,14
0,10
0,10
0,11
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0,27
0,18
0,14
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0,30
0,22
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0,34
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0,30
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0,38
0,35
0,33
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0,38
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0,46
0,42
0,40
0,38
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0,52
0,47
0,44
0,42
0,40

0,59
0,53
0,50
0,47
0,45
0,43

0,59
0,55
0,52
0,50
0,48
0,46

0,60
0,56
0,54
0,52
0,50
0,49

0,60
0,58
0,55
0,54
0,52
0,51

0,6

0,61
0,28
0,16
0,13
0,14
0,15

0,63
0,33
0,21
0,15
0,12
0,13

0,64
0,37
0,25
0,19
0,16
0,14

0,65
0,41
0,29
0,23
0,20
0,17

0,67
0,46
0,35
0,29
0,25
0,23

0,68
0,50
0,39
0,33
0,29
0,27

0,69
0,52
0,43
0,37
0,33
0,30

0,69
0,54
0,45
0,40
0,36
0,33
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0,58
0,50
0,44
0,41
0,38
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0,60
0,53
0,48
0,44
0,42
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0,62
0,55
0,51
0,47
0,45

0,73
0,63
0,57
0,53
0,50
0,47
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0,62
0,60
0,56
0,53
0,51

0,74
0,68
0,63
0,60
0,57
0,55

0,75
0,69
0,65
0,62
0,60
0,58

0,75
0,71
0,68
0,65
0,63
0,62

0,8

0,79
0,33
0,17
0,16
0,17
0,19

0,80
0,38
0,23
0,16
0,16
0,17

0,80
0,43
0,27
0,20
0,17
0,15

0,81
0,48
0,33
0,25
0,21
0,19

0,83
0,54
0,40
0,32
0,27
0,24

0,84
0,58
0,45
0,37
0,32
0,29

0,85
0,62
0,49
0,41
0,36
0,33
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0,64
0,52
0,45
0,40
0,37
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0,68
0,57
0,50
0,46
0,42
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0,71
0,61
0,55
0,50
0,47
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0,73
0,64
0,58
0,54
0,50

0,88
0,75
0,66
0,61
0,57
0,54

0,88
0,78
0,70
0,65
0,61
0,58

0,89
0,80
0,74
0,70
0,66
0,64

0,90
0,82
0,77
0,73
0,70
0,67

0,90
0,84
0,80
0,76
0,74
0,72

1,0

0,97
0,37
0,18
0,19
0,21
0,23

0,98
0,44
0,24
0,18
0,19
0,21

0,98
0,49
0,29
0,22
0,18
0,19

0,99
0,55
0,36
0,27
0,22
0,20

1,00
0,62
0,44
0,34
0,29
0,26

1,01
0,67
0,50
0,40
0,35
0,31

1,01
0,71
0,54
0,46
0,37
0,36

1,02
0,74
0,58
0,49
0,43
0,39

1,02
0,78
0,64
0,56
0,50
0,46

1,03
0,82
0,69
0,61
0,55
0,51

1,03
0,84
0,72
0,65
0,59
0,56

1,04
0,86
0,75
0,69
0,63
0,59

1,04
0,89
0,80
0,73
0,69
0,65

1,04
0,93
0,85
0,79
0,75
0,71

1,05
0,95
0,88
0,83
0,79
0,76

1,05
0,97
0,91
0,87
0,84
0,81
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IMPUJIOKEHUE 15

Koaddunuent nomsyuectu 6eToHa

Taomuma 19

Omnocumenvras
BIIAACHOCMb B030YXA

3uauenus ko3pduyuenma nonzywecmu @, ., npu Kiacce 6emoua Ha cocamue

oKpyarcaroujeti cpeowl, %
B10| B15| B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Bouwe 75 28| 24 2,0 1,8 1,6 1,5 1,4 1,3 1,2 1,1 1,0
40-75 39| 34 2,8 2,5 2,3 2,1 1,9 1,8 1,6 1,5 1,4
Huoice 40 56| 4,8 4,0 3,6 3,2 3,0 2,8 2,6 2,4 2,2 2,0

[Ipumedanue - OTHOCUTENBHYIO BIAXXHOCTH BO3AYyXa OKPYKAIOMmEel cpeasl MPUHNMAIOT IO
CIT131.13330.2012 kak cCpeaHIOI0O MECSYHYI0O OTHOCUTEBHYIO BJIAXXHOCTh HanboJiee TEIIOTO MecsAIa IS
palioHa CTPOUTEIbCTBA.

2
PacueTHble 3HaUeHUs Beca CHErOBOIO MOKPOBa Sy Ha 1w

IPUJIO’)KEHMUE 16

FOpH3OHTaHBHOﬁ IOBCPXHOCTH 3CMJIN

Taomumna 21
Paiion (kapma 1 S
CI120.13330.2011. Topooa, pacnonooicernvie 6 COOMEEMCMBYIOWUX PAUOHAX ]%
npunodicerue 3) Kila
| Actpaxanb, brarosemenck, Ynura 0,8
I Bonrorpan, Mpkyrck, XabapoBck 1,2
benropon, Benukuit Hosropoa, Boponex, Exare- 18
n punOypr, Kpacnosipck, Kypck, JIumerk, Mockga,
Opemn, Cankr - [TetepOypr, CaparoB, CmoneHck, Tam-
608, Tromens, Yensgounck, OMck
Bonorna, Kemeposo, Huxnuii Hosropon, Huxamii 2,4
\V4 Tarun, HoBocubupck, Camapa, Tomck, TBeps, Apo-
CJIaBIb
\V/ Kupos, Ilepmb, Yda, Canexapn 3,2
\V/| Hedreropck, [leuopa 4,0
VIl [lerponasnoBck - KamuaTckuit 4,8
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MMPUJI0’KEHHUE 17
3HadyeHus ko3¢ uireHTa mpo10ILHOTO H3rubda @

Tabnuma 22

¢ pH lo/h paBHOM

Knacc 6emona

10

15

20

B20-B55

0,92

0,9

0,83

0,7

B60

0,91

0,89

0,80

0,65

3HaueHus kodddunmreHTa ¢

IMPUJIO’)KEHUE 18

Tabnuua 23

@

Koaddunments § = Zh IIPY 3HAYEHUSX UO,, PABHBIX
0

0,02

0,03

0,05

0,07

0,10

0,15

0,20

0,25

0,30

0,40

0,50

0,0

0,70

0,69

0,69

0,69

0,68

0,68

0,67

0,67

0,67

0,67

0,67

0,77

0,76

0,74

0,73

0,72

0,70

0,69

0,68

0,68

0,67

0,66

0,82

0,80

0,77

0,76

0,74

0,71

0,70

0,68

0,67

0,66

0,64

0,84

0,82

0,78

0,77

0,74

0,71

0,69

0,67

0,66

0,64

0,62

0,85

0,83

0,79

0,77

0,74

0,71

0,68

0,66

0,65

0,62

0,60

>1,2

0,85

0,83

0,79

0,77

0,74

0,70

0,67

0,65

0,63

0,60

0,58

0,2

0,7

0,70

0,70

0,70

0,70

0,70

0,70

0,70

0,70

0,70

0,70

0,79

0,79

0,78

0,77

0,77

0,76

0,75

0,75

0,74

0,74

0,73

0,85

0,84

0,82

0,81

0,80

0,78

0,77

0,76

0,75

0,74

0,73

0,87

0,86

0,84

0,83

0,81

0,79

0,77

0,76

0,75

0,74

0,72

>1,2

0,88

0,87

0,85

0,83

0,81

0,79

0,77

0,75

0,74

0,72

0,70

0,4

0,70

0,70

0,70

0,70

0,70

0,70

0,70

0,70

0,70

0,70

0,70

0,80

0,79

0,79

0,79

0,79

0,78

0,78

0,78

0,77

0,77

0,77

0,87

0,86

0,84

0,83

0,82
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0,80

0,80
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0,89

0,88

0,86

0,85

0,84

0,82

0,81

0,80

0,79

0,78

0,77

>1,2

0,88

0,87

0,86

0,85

0,84

0,82

0,81

0,80

0,79

0,77

0,76

0,6

0,80

0,80

0,80

0,80

0,80

0,79

0,79

0,79

0,79

0,79

0,79

0,87

0,87

0,86

0,85

0,84

0,83

0,82

0,82

0,81

0,80

0,80

0,89

0,88

0,87

0,87

0,86

0,84

0,83

0,83

0,82

0,81

0,80

>1,2

0,90

0,88

0,87

0,86

0,85

0,84

0,83

0,82

0,81

0,80

0,79

>0,8

0,80

0,80

0,80

0,80

0,80

0,80

0,80

0,80

0,80

0,80

0,80

0,88

0,87

0,86

0,86

0,85

0,84

0,84

0,83

0,83

0,82

0,82

0,89

0,89

0,88

0,87

0,87

0,86

0,85

0,84

0,83

0,83

0,82

>1,2

0,90

0,88

0,87

0,87

0,86

0,85

0,84

0,84

0,83

0,82

0,81
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	Вр1200, Вр1300,
	Сжатие осевое (призменная прочность)
	Rb,n и Rb,ser
	Видсопротивления



	Характеристика напрягаемой
	Значения коэффициента ползучести при классе бетона на сжатие
	Относительная влажность воздуха окружающей среды,%
	В60
	В55
	В50
	В45
	В40
	В35
	В30
	В25
	В20
	В15
	B10
	1,0
	1,1
	1,2
	1,3
	1,4
	1,5
	1,6
	1,8
	2,0
	2,4
	2,8
	Выше 75
	1,4
	1,5
	1,6
	1,8
	1,9
	2,1
	2,3
	2,5
	2,8
	3,4
	3,9
	40-75
	2,0
	2,2
	2,4
	2,6
	2,8
	3,0
	3,2
	3,6
	4,0
	4,8
	5,6
	Ниже 40
	Примечание - относительную влажность воздуха окружающей среды принимают по СП131.13330.2012 как среднюю месячную относительную влажность наиболее теплого месяца для района строительства.
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