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BBepeHue

MHOroaTaxHbiMun 6bIBAKOT HE TOJILKO XUMble AOMa, HO Takxe 3[4aHus NpouM3BOACTBEHHOrO, afMUHUCTPATUBHO-
ObITOBOrO M O6LWECTBEHHOIrO Ha3Ha4vyeHus. NofobHble 30aHMA Yalle BCEro BbIMOMHAKT KapKacHbIMWU M3 COOPHOro
xenesobetoHa. Kapkac — 3TO NPOCTPAHCTBEHHbLIN OCTOB, HECYLLIMA BEPTUKASIbHbIE U TOPU3OHTAlbHbIE HArpy3kn 1
cobupaeMbli U3 OTOENbHbIX JIEMEHTOB: KOJSIOHH, PUrefien, naHenen NepekpbITUN U CBA3EN XXECTKOCTHU.

lMaHenn (NAWTbI) NEPEKPLITUA HEMOCPEACTBEHHO BOCMPUMHMMAIOT HArpy3Kn Ha KaaoMm 3aTaxe OT Beca nona, 060-
py4oBaHuUs 1 Ntogen. 3T Harpy3ku, BMecTe ¢ COOCTBEHHbIM BECOM MaHeNen, nepefalTcsa Ha purenu; nocnegHue
onuparTcs CBOMMM KOHLAMW Ha BbICTYMbl (KOHCONWN) KOJIOHH. [pnYeM KOMOHHA KaXX4oro ataxa BOCMPUHUMAET Ha-
rPYy3Ky OT KOMOHH Bbillenexawmx ataxen. CnefoBaTenbHO, caMble Harpy>XXeHHbIe — KOJMIOHHbI MEPBOro dTaxa, ux
yCTaHaBNUBalOT Ha (hyHAaMeHTbl, YHepe3 KOTOpbIE U MepefaeTcs Ha OCHOBaHME (FPYHT) BCA Harpy3ka OT 3[4aHus.

Kpome BepTuKamnbHbIX HAa 3gaHne OENCTBYIOT U rOPU3OHTalNbHbIE HArPY3KN: BETPOBOE AaBfIEHNE, OT TOPMOXEHMS
BHYTPMLIEXOBOIO TPAHCNOPTA, a TakXe Criy4yanHble BO34ENCTBUS, He Bcerga nogaatwmnecs yqety. CoBMecTHOe gen-
CTBME BEPTUKANbHbIX U TOPU3OHTASIbHbLIX HArPY30K MOXET NMPUBECTM K NOTEpPEe 06LLEN YCTOMYMBOCTU 30aHUSA, eCnu
He obecneynTb MPOCTPaHCTBEHHYH XECTKOCTb, T. €. )XECTKOCTb B TPEX MMOCKOCTAX: ABYX BEPTUKASIbHbLIX U FOpU-
30HTanbHOW. CoenaTb 9TO MOXHO ABYMS cnocobamu.

MMepBbIi — cOo30aTb XECTKUE Y3/1bl COMNPSXKEHUS1 pUresieil ¢ KOJIOHHaMu, KOTOPble B OTNIMYME OT LUAPHUPHbIX
CMOCO6HbI BOCMPUHUMATb HE TONbKO MPOAOJIbHLIE N NMOMNEPEYHbIe CUJIbl, HO 1 n3rnbarLme MOMeHTbI. Takme kapka-
Cbl Ha3bIiBaKT pamHbmu (puc. 1, a). Bropon — coegnHUTL Y4acTb KOJIOHH crieynasibHbIMU CBS3SIMU XECTKOCTH,
COXPaHMB LUAPHMPHOE ONMpaHue puUrener Ha KOHCOM KOJIOHH. Ponb TakmMx CBA3er MOryT BbINMOMHATE MEXKOMHAT-
Hble Xene306eTOHHbIE MePeropofkn — UX HasblBaKT guahparmamu XecTtKocTu. [1ofo6HbIA TUM KapKacoB nosny-
4Yun Ha3BaHme cBA3eBOoro (puc. 1,6). B 060mx cnyyasax ropu3oHTanbHbIMU CBA3SMU ABASIOTCA NAaHENN NEPEKPLITUN
KOTOpble 06pa3yloT XEeCTKMe ANCKN MO0 3a CHET NPUBAPKM UX K pUrensam, nmbo 3a CHET MAOTHO 3aMOHONTMYEHHbIX
NPOLOSbHbIX N MOMEPEYHbIX LUBOB MEXAY KOHCTPYKUMAMU. Y KaXOOW CUCTEMbI €CTb CBOS 06/1aCTb MPUMEHEHMS.
Hanpumep, pamHble KapKkacbl 605ee TpygOEMKN U MatepnanoeMkm, HO 3aTO 3TaXHble MPOCTPAHCTBA B HUX HE nepe-
ropaxmBatTcsa guadgparmMamu, N0O3TOMY OHM NPennoYTUTENbHbI ANS NPON3BOACTBEHHbIX 30aHun. CBA3eBbIe Kapka-
Cbl MPMMEHSIOT TaM, FAe No CO0OPaKeHNIM NIaHNPOBKN MEPETrOPOOKM HE ABNAIOTCA MOMEXON: YUYPEXAEHNS, LLUKOSIbI,
60MbHULbI, HEKOTOPbIE NPOMbILLMIEHHbIE NPeanpuATUa. B Takmx 3gaHnsAX Harpy3kum Ha NepekpbiTUS CPaBHUTENBHO
He60oMbLINE, NO3TOMY M KOHCTPYKUMM 30eCb 60Nee NEerkme — B HUX MOXHO MPUMEHATb TaK Ha3blBAEMbIE «CKPbITbIE»
KOHCONIN KOJIOHH, HE BbICTynawLwme 3a rabaputbl pUrefien, 4To yBeanynBaetT 06bEM MOMELLEHUIA N yaydLllaeT Ux
nHTepbep (puc. 1, 6).

COopHble #Keae300eTOHHbIE KOHCTPYKIHH C 3 ﬂ

Go P MHOTI0O3TazKHOI0 KapKacHOro 34aHHA
(cBA3eBbIH BapHaHT)



3apayum KypcoBoro npoekra, ycnoBus n oonrem pa6oThbl

Llenbto paboTbl ABNAETCSA NPOEKTUPOBAHME HECYLLMX KOHCTPYKLUI CBA3EBOro Kapkaca TPexmnposeTHOro MHOro-
3TaXHOro 3aaHunsa. PasymeeTcsi, BbINONIHUTL BECb MPOEKT 3a KOPOTKOE BPEMS HE MOA CUNY AaXe OMbITHOMY MHXEHe-
Py, NO3TOMY Mbl OFPAHNYUMCS TONIbKO HEKOTOPbIMU, HAMOONEE XapaKTePHbIMM dNEMEHTaMU: PAOOBON NaHenbo ne-
PEKPLITUIA, pUrenem cpefHero nposieta u cpeaHen KONIOHHOM NepBoro ataxa. Kaxayto KOHCTPYKLMIO HY>XXHO paccyu-
TaTb NO MPOYHOCTU (@ NaHesb NEPEKPBLITUIA TaKXE MO XXECTKOCTU U TPELLMHOCTOMKOCTIN) 1 padpaboTaTb YEPTEXMN.

McxogHbIMW faHHBIMW AN NPOEKTMpOoBaHua (npunoxeHue 1) aBNAOTCA: pa3Mepbl 34aHns B NiaHe no Hapyx-
HbIM OCAM L1 X L2, pPacCcTOsHMA MEXAY NPOLAOJIbHBIMU U MOMEPEYHbIMU Pa36bMBOYHBIMU OCAMMU 11 X l2 (ceTka KOJIOHH),
KOJNIMYECTBO U BbICOTA 3TaXEW, Mone3Has HopMaTUBHAasA Harpy3ka Ha 1 M2 MOKPbLITUS U NEePEKPLITUIA (BKIOHAs NOCTO-
SAHHYI0, ANUTENbHYIO U KPaTKOBPEMEHHYI0) U Knacchl paboyer apmaTtypbl. [lepedncneHHbix aHHbIX, OOHAKO, Hefo-
CTaToO4YHO ANS TOro, YTo6bl HENOCPEACTBEHHO NPUCTYNUTL K pa3paboTKe KOHCTPYKUUI. BHavyane Heo6xoanMo CKOM-
noHoBaTb 3[aHue, onpefenuTb rabapuTbl KaXOoh KOHCTPYKLUM U pacyeTHble nNponeTbl. HanoMHUM, 4TO YepTexwu
crnepyeTt BbINONHATL € y4eToM Tpeb6oBaHM CucTeMbl MPOEKTHOM [OoKyMeHTauun gna ctpoutensctea — CIAC [6, 7].
B yacTHOCTW, NpoeKT fomkeH umeTb Wwudp, Hanpumep: KMN1. XKBK. 03, rae KIM1 o3HavyaeT «kypcoBou npoekT N2 1»,
XXBK — y4yebHas gucumnamHa «xene3o6eToHHbIe KOHCTPYKUUn», 03 — HOoMep 3afaHus. ITUM Wndpom Mbl 6yaem
nonbL30BaThbCA B falibHENLLUX npumMepax.
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KoMnoHoBKa 3aaHus

Purenu opueHTUpyoTCA, Kak npaBusio, B NONepeyHoM, a naHenm nepekpbiTuii — B NPOLONbLHOM HanpaBieHusX.

HomuHanbHasa gnuHa purens MeHblle paccTosHMA MexXay pas3bvBOYHLIMW OCAMMU Ha BbICOTY CEYEHUSA KOJIOHHbI hc
(puc. 16). MaHenn nepekpbITUA, 32 PeAKUM UCKIIOYEHMEM, ONMMPAIOTCH HEe HAa BEPXHIOK rPaHb, a Ha MOJSIKU purenen
(menaetca 9TO ONS yBENMYEHUS NONE3HON BbICOTbl MOMELLEeHUIN), MO3TOMY HOMMHAanNbHaA OfMHA NaHenen 3aBuUcuT
He TONbKO OT LWara nonepeYHbIX 0CeNn, HO 1 OT LUMPUHbI CeYeHns purenen (puc. 2). Cnegyet TakXe NOMHUTb, 4YTO NpuU
W3roTOBIEHUU U3OENUA U UX MOHTaxe hakTU4eckmne pasmMepbl N pacCTOAHUA MeXAY OCAMU MOTYT OTKITOHATLCA OT
NMPOEKTHbIX B 60MbLUYIO UM MEHbLUYIO CTOPOHY. OTKNOHEHMS OrpaHN4YMBalOT AOMYCKaMM, KOTOPbIE Y4MUTbIBAKOT NpU
NPOEKTUPOBAHUMN: B YepTexax npegycmaTpuBaloT 3a30pbl MeXAy 3NeMeHTaMu, KOTopble OOJIKHbI ob6ecrnevymBaTtb
Takxe yoo6CTBO 3anofIHEHWNS X PACTBOPOM MM 6eTOHOM nocne MoHTaxa. C y4eToM 3TUX 3a30pOB U Ha3HavawT
NMPOEKTHYI AJIMHY KOHCTPYKLUNNA.

OnviHbl purenei n pasmepbl NaHenen 3aBUCAT, KPOME TOro, OT TUMna MPUBA3KM KPamHUX KOJTOHH K HapY>XHbIM
0CAM 3[aHu1A: ANA PaMHbIX KAPKACcOB MPUMEHSIOT HYJ1IeBYr0 NpuBA3KY (puc. 1a), ona cBa3eBbix — oceByto (puc. 16).

B cBs3eBbIX Kapkacax MPUMEHSIOT NaHenn nepekpbITUA 06bIYHO ABYX TUMOB: MYyCTOTHbIE C BbICOTON ceveHns 220 Mm
n pe6puctbie ¢ BbiIcOTOM ceveHuns oT 300 go 400 mm (puc. 2). LLUnpuHy NycTOTHbIX NaHenen NnpuHMMatoT B Npegenax
ot 1,2 go 1,8 M, pebpuctbix — o1 1,2 go 1,5 M, LO60PHbLIX — HEe MeHee 0,6 M. [10 MECTOMONOXEHUIO B NEPEKPbLITUN
pasnuyaroT naHenu paaoBble, MEXKONOHHbIE CPedHNE U MEXKOSTOHHbIE KpalriHue. MeXKOTOHHbIE MOTYT UMEeTb Bbipe-
3bl B TOpPUax Ans ormbéaHns KOMoHH.

Pasmepbl CeueHns pureneit 3aBUCAT OT Harpy3ku v nponeTa; BbicoTa /2 Konebnertcs ot 450 o 600 MM, a LUMpUHa
pe6pa b — ot 200 fo 300 mMm. INpu 3TOM LLUMPUHA CBECOB NOJIOK, Kak Nnpaeuno, coctasnsaeT 100 MM, a BbICOTa NOJKM

h = 150 mM. JaHHble ANs npeasapuTenbHOro HagHa4YeHUs CeYeHNs purenen npueeeHsl B Tabn.1.

[MycToTHblE NaHenu yknanbiBaT Ha NOJIKK pUresnen Yepes BbipaBHUBAOLLMIA CNOW pacTBopa TofwmHon 10 MM, a
pebpucTble NPUKPENNAIT CBAPKOW 3aknagHbix AeTanen (MexKonoHHble NpuBapMBatoT B 1I060M cly4dae).

KONoHHbI CBA3EBbIX KapKacoB MMeNT KBafpaTHOe cevyeHue, padmepbl KOTOPOro 06bIYHO HE MEHSIOT MO BCEW
BbICOTE 34aHNsA 1 onpefensatoT No KOJIOHHaM NepBoro araxa. lMpu ycunum ot pacyeTHON Harpy3ku B KONIOHHe 6onee
2500 kH ny4ywe npuHumMathb ceveHme 400 x 400 mm, MeHee 2000 kH — 300 x 300 MM, NpU UHbIX 3HAYEHUAX YCUNUA —
OAHO N3 3TUX UMK NPOMEXYTOYHOE CeYeHue.
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Mpumep 1. KoMnoHoBKa 3aaHus, onpeaeneHne rabapuToB U pacHeTHbIX NPOJIETOB KOHCTPYKLUIA

TpebyeTtcs onpenenutb rabapuTHble pa3Mepbl HECYLLIMX KOHCTPYKLUMA NATUITAXKHOIO TPEXMPONETHOro Kapkac-
HOro 3aHusa CBA3EBOro TMMna 1 BbIYEPTUTbL CXEMY PaCMNONOXEHUA 3MIEMEHTOB Kapkaca: nnaH nepekpbiTus nepsoro
aTaxa, NonepeyHbIn paspes, yanbl 1 crneundukaumnio.

UcxopHble gaHHbIe: pa3Mepbl B MaHe rno HapyXHbIM ocsaM 18 x 62 M, ceTKa KOMIOHH 6 X 6,2 M, BbicOTa 3Taxeu
B OCsIX 4,2 M, NaHeNn NepekpbITUA NyCTOTHbIE, panoH cTpouTenscTea r. HoBocnbupcek (IV cHerosow pawioH [1]),
Harpy3Kku Ha nepekpbiTue NpuBefeHa B Tabs. 2 Ha NOKpbITMe — B Tabh. 3, 3gaHne HOPMasnbHOrO YPOBHSA HaLEXHOCTMU.

PeweHune. 1na HagHa4yeHNs pa3MepoB CeYEHUsI KOJIOHH MpuUBnnxeHHo, 6e3 yyeta COOGCTBEHHOr 0 Beca purenem
N KOJIOHH, onpefensemM ycunme oT pac4eTHON Harpy3kun B KOIOHHE NepBoro ataxa. 1o Tabn. 2 pacyetHas Harpyska
Ha nepekpbiTne paBHa 9,9 kla. MNpu YeTbipex MeXAY3TaXHbIX NEPEKPLITUAX N FPY30BOM NoLWann KONoHHbI 6 - 6,2 =
= 37,2 M2 ycunue B KoNoHHe cocTaBuT 4 - 9,9 - 37,2 = 1473 kH. Mo Ta6n. 3 pacyeTHas Harpyska Ha NoKpbITUe —
6,84 klla, ycunue B KOJIOHHE OT Hee — 6,84 - 37,2 = 254 kH. MonHoe ycunune B KonoHHe: 1473 + 254 = 1727 kH, 410
MeHbLe 2000 kH. MNMpuHnumaem ceveHune KonoHH 300 x 300 mm.

Tak Kak NpuBA3Ka KpaHUX KONOHH oceBas, NpoekTHas anvnHa pureneii [ = 6000 — 300 — 40 = 5660 MM (puc. 1,6).
Paamepbl ceueHns purenei HasHauyaem b x /2 = 200 x 450 MM C LLUMPUHON MONKM bf = 400 mm (Tabn. 1, puc. 2,a).

Torga npoekTHas AfiMHa naHenei ¢ y4eToM 3as3oposB [ = 6200 — 200 — 20 = 5980 Mm. Mpu paccTosHUM Mexay
nNpoAoSfibHbIMUN (6YKBEHHBIMU) OCAMM KOMOHH 6000 MM HOMMWHAMbHYIO LUMPUHY PAAOBLIX U CPEAHUX MEXKOMOHHbIX
naHenev HasHayaem paBHoh 1200 MM, a KparlHMX MEXKONOHHbIX — 750 MM (dhakTuyeckas NpoeKTHas LMpuHa ¢
y4yeTtoMm gonycko 6ygeT Ha 10 MM meHbwe — 1190 n 740 mMm). KONOHHBI NpYHMMAaEM C MO3TaXHOW pa3peskon,
CTbIKM KOJIOHH pacnoriaraem Ha paccTtofiHum 650 MM OT Bepxa purenem.

BblyepynBaem cxembl pacrnofioXXeHUs 3IeMEHTOB CKOMMOHOBAHHOIO Kapkaca, BK/l4as naaH nep.Boro araxa,
nonepeyHbln paspes, yanbl u cneundukaumo (yeptex KI1. XKBK. 03 — 1 — KX). lNpn 3t0M NpegycmaTtpmMBaem B
KOMOHHax rno ocsim A n ' 0fjHy KOHCOSb, B OTNIMYME OT OBYX KOHCONEN B KOSIOHHAX No ocaM b 1 B; KonoHHbI, pacno-
NIOXEHHbIE Y TOPLEBbIX CTEH, HArpy>XeHbl MeHbLLEe OCTalbHbIX, MO3TOMY BCEM UM NPpUCBaMBaEM pa3Hble MapKn — OT
K1 po K4. Purenn nmerotT gBe Mapkm — OOHOMOJIOYHbIE Y TOPLUEBbIX CTEH (Ha HUX ONUPAIOTCH NaHenu TOMbKO C
OLIHOW CTOPOHbI) U OBYXMOJIOYHbIE OCTasbHble. [10-pa3HOMY MapKUpyem Takxe naHenu nepekpbiTun — psaoBble,
MEXKOJTOHHblE CpefiHNe N MEXKONOHHbIe KpalrHue. [luadparMbl XXEeCTKOCTU, NNECTHUYHbIE KIETKU, HapYy>XHble CTEHO-
Bble MaHenn v Opyrve aneMeHTbl Ha CXeMe YCIIOBHO He nokasbiBaeM. Cneumdmkaumo 3anonHaemM nocne nogcyeTra
COBCTBEHHOW MaccCbl KOHCTPYKLMIA, TO €CTb NOC/e 3aBepLueHns nx pa6oynx Hyeptexen. OCHOBHYIO HagNUCb BbIMOS-

Hfem no chopme 3 [6].
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PacuyeT " KOHCTpyMpOBaHMe naHenen nepeKpbiTus

C TOYKM 3peHns cTaTMHECKOrO pacyeTa BCe TUMbl NaHenen paccmMaTpmBaloT Kak CBO6GOAHO onepTblie OQHONPOEeT-
Hble 6ankun, Harpy>xeHHble paBHOMEpPHO pacrnpeenieHHon Harpyskon ¢ B kH /™. Ons ee onpepeneHns HEO6X0ANMO
YMHOXWTb pacrnpefeneHHyto no niowaan Harpysky (8 kMa unu kH / M2 ) Ha HOMWUHANbBHYIO LMPUHY NaHenu (B M).
PacueTHbIn nponet lo NPMHUMAIOT paBHbIM PACCTOSHUIO MEXAY OocsiMmu onop (puc. 2, a).

[MycTOTHbIE NAHENN paccYMTbIBAKOT MO NPOYHOCTU Kak 6afikm TaBpOBOrO CeYEeHUs C NOSIKON B CXaTon 30He, a no
BTOPOW rpynne npefefibHbiX COCTOAHUN — ABYTaBpOBOro. Pe6pucTbie naHenun paccymTbiBaOT Kak TaBpoOBble 6anku,
3aMeHAsa TpaneueujanbHOe cevyeHue NPOoAOoSibHbIX pebep Ha nNpsMoyronibHoe. B pebpucTbix naHensax BbIMOMHAIOT
TakXe pacyeT NoJIKM Ha MeCTHbIN U3rub (B nonepeyHoM HanpasfneHuu). MNpu oTCyTCTBMM nonepeyHbIX pebep nonky
paccMaTpmBaroT Kak 4aCTUYHO 3alleMSeHHyo 6anky. Ecnv nmetoTca nonepeyHble pebpa, TO MoKy paccymTbiBaloT
Kak nanTy, onepTyro MO KOHTYpPY.

B npouecce pacyeTta pekomeHayem nonb3oBatbes paamepHocTaMmn: TM=1-103mMmum 1 kH =1 - 10% H. Yepes Hux
YOO6HO BbipaxaTh WU Apyrie BenuumHbl: Harpysky — 1 kH /M2 =1 kMa; 1 kH/m = 1 H / MM; uaruéarnouimii MOMeHT —

1kH-M=1-10°H - mm; HanpsixeHna — 1 MMNa=1H/mm2=1-103kH/m2 =1 - 10% kMa.

Mpumep 2. PacyeT U KOHCTpyUpoOBaHWUE NYCTOTHOW NaHenu
TpebyeTcs 3anpoeKTUpoBaTh NYCTOTHYIO MNaHesb NEPEKPbITUS C HOMUHAMbBHBLIMK pa3mepammn 1,2 x 6 M.
MpoeKTupoBaHMe NyCTOTHOW NaHenu CoCTOUT U3 CrneayoLmnx 3Tanos:

Harpy3ku v Bo3gencteus S

NMpuBeaeHHble ceYeHus S

PacyeT NpOYHOCTM HOpMalbHbIX U HAKJIOHHbIX CE€YEHUMN S
Ana Bo3Bparta B 3TO ornaBrieHne

MoTtepn NpeaBapuUTENIbHOroO HanpsiXeHUs S .
CO CTpaHul npumepa ncriosib3ynte

PacyeT no o6pa3oBaHuUio TpewuH S aMleMeHT HaBurauum

PacuyeT no packpbiTUIO TPeLWuH S

Pacuyet nporn6a naHenwu S

KoHcTpyupoBaHue naHenu S

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
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UcxopgHblie gaHHbIe. MNpoekTHble pasdMmepbl — 1190 x 5980 MM, BbicoTa cevyeHusas — 220 MM, 6E€TOH TXKeNbIn
knacca B25 ¢ xapaktepuctukamu: R, =18,5MMa, R, =1,6 MMa, R, = 13,05 MMa, R, = 0,945 MNa npuy,, = 0,9
(T.K. naHenb He nogBepXeHa AeNCTBUIO 0CO60 KpaTKOBPEMEHHbIX HArpy3ok), Npyu n3rotoeneHnn 6eToH nogsepraet-
cs TennoBon o06paboTKe Npu atMOCEPHOM [ABMEHUN, NOITOMY Eb =27 - 10® MMNa. NMpoponbHas Hanpsaraemas
apmatypa — CTepxHu knacca A-1V ¢ xapaktepuctukamu: R =590 MMa, R =510 MMMa, £ =19 - 10* MMa; cnoco6
npenBapuUTENbHOIO HaTAXEHUA apMaTypbl — 3MIEKTPOTEPMUYECKUIA Ha yrnopbl hopmbl. [pumem npeasaputens-
HOE Hanps>XeHne apmaTypbl asp =460 Mla. MNpun anekTpoTeEPMNYECKOM CMOCO6E HaTSXEHNA BO3BMOXHOE OTKITOHEHME
BENNYMHbI KOHTPONMpyeMoro HanpsixeHus p = 30 + 360 /1 =30+ 360/6,4 = 86,25 MIMa; Toraa Osp+ p =460 + 86,25 =
=546,25 Mla, 4yTo He npeBbILLaeT Rsn= 590 MTla. MNonepeyHas apmaTtypa v cBapHble CeTKM — N3 NPOBOJIOKM Knacca
Bp-l c xapakTepuctukamu: R =490 MMa, R =410 MMa, R =290 MMMa, E =17 - 10* MMa. MpesycMoTpeHbI WecTb
KpyrfbIx nycToT auameTpom d = 159 MM. Harpysku npusefeHsl B Tabn. 2.

Harpysaku u Bosgericteus. nybuHa nnowagky onvpanmsa nadenu Ha nonky purens: (100 —10) =90 mm (rge 100 Mm —
wmpuHa ceeca nonku, 10 Mm — 3a30p), Torga pacyeTHbIA NPONET NaHenu lO =5980-2-90/2=5890 mm = 5,89 m.

[MoroHHble Harpy3ku Ha naHenb NPM HOMUHANbHOW WNPUHE 1,2 M C y4eTOM KoaddpmumeHTa HafexXHOCTM Mo Ha-
3HadeHuto y = 0,95: pacyeTHas ¢ =9,9-0,95-1,2=11,29 kH /M, HopmaTvBHas nonHas ¢, =8,5- 0,95 - 1,2=9,69 kH/m,
HOpMaTMBHas NOCTOAHHAA U ANnUTenbHas ¢, | = 6,4-0,95-1,2=7,3kH/ m.

Yeunus oT pacyeTHOM Harpysku

M = qu2/8 =11,29 - 5,89° /8 = 48,96 kH -M = 48,96-10° H -mMm, Q = qlo/z =11,29 - 5,89/2
OT HOPMAaTVBHOW MOJIHOW Harpy3Ku

M =q I2/8=96958%/8=42,02kH -M=42,0210°H MM, Q = ¢ [ /2=9,69 58972
OT HOPMAaTUBHOM NMOCTOAHHON N ONUTENLHOW HAPY30K

M, =q, I3/8=73x%589/8=3166K«H Mm=316610°HMw, Q, ,=q, [/2=73 5892 = 2155«H = 21,55-10° H.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
(cBA3eBbIH BapHaHT)

33,25 kH = 33,25-10° H;

28,54 kH = 28,54-10° H;



lMpueepgem hakTn4eckoe ceveHme NAUTbl K pac4eTHbIM (puc. 3). BoicoTa ceveHusa paBHa PaKTUHEeCKOWN BbiCOTE
naHenu /i = 220 MM; noneaHas BbiCOTa CE4EHNS ho =h — a =220 — 30 = 190 mm. B pacyetax no npefenbHbIM
COCTOSIHVSIM MEPBO rPynMbl pacyeTHas TOMLLMHA CXaTON MOMKM TaBPOBOIro CEYEeHUs hf’= h—d/2=220-159/2 =
= 30,5 MM; LWWMpK1Ha NONKM paBHa LWNPUHE NNUTLI MOBEPXY b/,’ =1190—-15-2 = 1160 mM; pacyeTHas WwunpuHa pebpa
b=1190-15-2-159 -6 = 206 MM.

[ns pac4yeToB Mo NpefenbHbIM COCTOSHUAM BTOPOW FPYnMbl ceYeHne NPUBOAAT K ABYTABPOBOMY, 3aMeHAS Kpyr-
nble 0TBEPCTMA Ha KBagpaTHble co cTopoHon 0,9 . Torma pacyeTHble TOJMLLMHBI MOJIOK ABYTABPOBOrO CEYeHUs
hfz h/: (h—0,9d)/2= (220-0,9 -159)/2 = 38,45 MM; LUMPUHA HIXHEN MOMNKW PaBHA LUMPUHE MANTbI bfz 1190 MM,
BEpXHel — bf’= 1160 MM; pacyeTHas wupnHa peépa b =1190-15.2 - 159.0,9 - 6 = 301,4 mm.

PacyeTt npo4yHOCTU HOPMaJsibHbIX ce4eHNM. MoCKONbKY

Rb bf'hf’(ho = O,Shf') =13,05-1160 - 30,5 - (190 — 15,75) = 80,45 - 10°H - Mmm > M = 48,96 - 10° H - mm,
cxxartas 30Ha He BbIXOAMT 3a npefenbl Nofku (B NPOTUBHOM cllyyae pacyeT cnegyet Becty no n. 3.16 6 [2]).

OnpepensieM BbICOTY CXAaTOWN 30HbI

x=hy —\/hg —-2M/R,b; —190 - 1902 —2-4896-10°/(13,05-1160) =17.9 M.

OTHOCMTENbHas BbICOTA CXaToi 30HbI &= x/ /2, =17,9 /190 = 0,094.

XapakTepuctmka cxaTton 30oHbl @ = 0,85 — 0,008 Rb =0,85-0,008- 13,5 =0,742.

OTKNOHEHMe HaTAXKEeHUsA NPy 3NEeKTPOTePMUYECKOM CMocobe OT NPOEKTHOro

Ay,=05p (1+1 /\/n7 )/03p= 0,5-86,25- (1+1/2) /460=0,141,
roe 7. — YUCNOo HaTArMBaeMbIX CTEPXHEN B CEYEHUMN.

Torpa KoadPUUMEHT TOYHOCTU HaTAXKEHUA

o 1-A V,=1-10,141=0,859.

NpaHn4Hasa BbicOTa CXXaTOW 30HbI
Ee=o/[1+ 0 ,(1-w/1,1)/0 1=0742/[1+515 - (1-0,742/1,1) /500] = 0,556,
30ecb 0 = R +400 - V0= 510 + 400 — 0,859 - 460 = 515 MI.
YcnoBue & < &R BbIMOMHEHHO.
=) B ey HECT D20
(cBA3eBbIH BapHaHT)



OnpepensieM KO3PULIMEHT yCIOBUI paboTbl Y ., y4UTbIBAIOLLMIA paGoTy Hanpsiraemoii apmatypbl BbILLE YCIIOBHOIO
npegena Tekyyectu,

V=N - (n-1)(2&/&,-1)=12-(12-1)(2-0,094/0557 -1)=133>n =1,2.

MpuHumaemy = n =1,2.

3aTtem onpegensem Tpebyemyto nnowianb Ce4eHMsa pacTaHyTon apMmaTypbl:

A=Rb/ x/(y R) =1305-1160-17,9/(1,2 -510) = 442 mw’.

MpuHumaem 412 A-IV ¢ nnowansto AS= 452 mm? (npuin. 2). Hanpsiraemble CTEpXHW pacnonaraeM CUMMETPUYHO B
pebpax naHenun, NnamsaTys, YTO HeapMUPOBAHHBLIM MOXET 0CTaBaTbCs He 6051ee 0gHOro pebpa noapsa.

Tak kak y = A / bh, =452 /206 - 190 = 0,0115 > 4 . = 0,0005, KOHCTPYKTUBHbIE TPEGOBAHMNS COGITIOREHBI.

[MpoBepsieM NPOYHOCTL NpU NogOo6paHHON apmaType:

X = Y RSAS/ (Rb bf’) = 1,2-510- 452 /(13,05 - 1160) = 18,27 mMm,
Mu =Rbbf'x (hO—O,Sx) =13,05-1160 - 18,27 - (190 — 9,15) =50,02 - 10° H - Mmm > M = 48,96 - 10°H - mMm.
lpo4yHOCTbL gocTaro4Ha.

HaknoHHble ceyeHusi. OnbIT NPOEKTUPOBAHUA NOKa3biBAET, YTO B MYCTOTHbIX NaHenax, 0CO6EeHHO B npenBapu-
TeNbHO HanpsXXeHHbIX, MonepeyHas apMaTtypa Mo pacyeTy He HyxHa. Ha npuonopHbIx y4actkax gnuHon [/ 4 ap-
MaTypy yCTaHaBMBaeM KOHCTPYKTUMBHO: @4 Bp-l ¢ warom He 6onee /2 /2 =220/2 = 110 MM, NpuHUMaeM Liar
s =100 MM; B cpefiHEN YacTu npoJieTa NonepeyHyo apMaTypy He ycTaHaBnBaloT.

lMotepu npepBaputTenbHOro HanpsixeHus apmMmatypsbl. [pyu onpeneneHnm notepb KO3PPULNEHT TOYHOCTU Ha-
TAXEHNA apMaTypbl NPUHUMAIOT Y = 1.

[MoTepn OT penakcauum HanpsXKeHU B apMaType npu 3NeKTpoTeEPMUYECKOM Crocobe HaTsaXeHUs

0,=0,03 g,= 0,03 - 460 = 13,8 MIla.
lMoTepun oT TemnepatypHoro nepenaga Mexany HaTsHyTol apMaTypo 1 ynopamu 0,= 0, T.K. Npu nponapusaHum op-

Ma C yrnopamu HarpeeaeTcs BMecTe ¢ uaaenvem. MNpu anekTpoTepMUYecKoM crnocobe HaTsxXeHus noTepu ot gedopma-
UMM aHKepPOB 0, N (POPM O, He Y4UTHIBAIOTCS, T.K. OHU Y4TEHbI MPW ONPeAeneHnn NOHOrO YANMHEHNS apMaTyphbl.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
(cBA3eBbIH BapHaHT)



Torpa ycunue B apmatype K Havany obxaTtua 6eToHa
P1= (osp— 01) AS = (460 — 13,8) - 452 =201682 H.
[nda npogoxeHnsa pacyeta He06X0AMMO ONPELENUTb reoMeTpPUYecKUe XxapakTepuCcTUKN NPUBEJEHHOro Ce4eHusl.
Mnowanb NpMBEAEHHOMO CeYeHus
Amd= Ab+ ASES/Eb =1190 - 38,45 + 1160 - 38,45 + 301,4 - (220 - 38,45 -2) + 452 - 19 - 10*/ (27 - 103) =
= 45696 + 44602 + 43130 + 3181 = 136000 Mm>.
Ctatnyecknini MOMEHT MPUBELEHHOr0 CEYEHUSI OTHOCUTENBHO HUXKHEN rpaHm
Smd= Sb+ SSES/Eb= 45696 - 19,225 + 44602 - 200,775 + 43130 - 110 + 3181 - 3 = 14,5 - 10° mm°.
PaccTosHue OT HWXHEN rpaHn [0 LeHTpa TSXXeCcTu NPUBEQEHHOMO CEYEHMA
y,=S,,/A,=145-10° /136000 = 107 mm.
MOMEHT MHepLmM NpUBELEHHOIO Ce4eHUs
I =1,+A(y—a)E_|E,=1190-38,45°/12 + 45696 - (107 — 38,45/2)? + 1160 - 38,45°/ 12 + 44602 - (200,775 —
—-107)2+301,4 - (220 - 38,45 - 2)3/12 + 43130 - (38,45/2 -107)2+ 3181 - (30— 107)? = 827,9 - 10® mm*.
MOMEHT COMpOTUBIEHNSI CEYEHUS MO HXKHEN 30He
W =1 y=8487-10%107=7,79 - 10° MMm°,
TO Xe, No BepXHen 30He
v =1 1 (h—y,) =8487 - 10°/113=7,42 - 10° MM’.
OKcLeHTpUCUTeT yeunus obxatus P1 OTHOCUTESIbHO LIEHTPa TSXECTU CeYeHns
€= Yy —a= 106 — 30 =77 mMM.
HanpsixeHve B 6eToHe npu o6XaTun Ha YpoBHe apMartypsbl
0,=P, /A + P, el /1, =201682/136000 +201682 - 772/ (827,9 - 10°) =2,92 Ma

(3mecb B 3amac He y4TeHO pasrpyxarllee BIUsSHUE COOCTBEHHOW MaccCbl MaHenu, T.K. 3TOT hakTop 3aBUCUM OT
TEXHONOMMYECKNX 0COBEHHOCTEN NPOM3BOACTBA).

[MepenatoyHyo NPOYHOCTL 6€TOHA NpUMEM Rbp =0,7B=0,7-25=17,5 Mla.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH

foPu MHOIO3TazKHOI0 KapKaCHOIo 3JaHHA % c 3 ﬂ

(cBA3eBbIH BapHaHT)



GoPu

Torga oTHOLLEHME Obp/Rbp =2,92/17,5=0,17 < =0,25 + 0,025 Rb,f 0,25 + 0,025 - 17,5 = 0,437.

[MoTepu OT 6GbICTPOHATEKAKOLLEN MON3y4YeCcTn Npu 3TOM
0,=0,85-40- obp/Rbpz 0,85 -40-0,16 = 5,78 Mla.
Ycunue B apmatype K KOHLY 06artums
P1= (osp— o,~ 06) -AS = (460 — 13,8 — 5,78) - 452 = 199070 H
N HanpshkeHne B 6eTOHE Ha YpOBHE apMaTypbl

0,,= 2,92 - 199070 /201682 = 2,88 MIla.
0, /R, =288/175=0,16<0,75.
MoTepwn oT ycagku 6eToHa
0,=35 Mla.
[MoTepn oT nonady4vecTn 6eToHa
04,=0,85- 150 Obp/Rbp: 0,85 - 150 - 0,16 = 20,4 Ma.
CymMmapHble noTepu
0+ Ot 04t 04 =13,8+5,78 +35 + 20,4 =75 Mla.
CyMMmapHble noTepu npuHumatotcs He meHee 100 Mla.
Torpa ycunve B apMmarype ¢ y4eToM BCEX NoTepb
P2 = (460 — 100) - 452 = 162720 H.

Pacyet rno o6pa3soBaHu IO TPeLyUH BbINONHAEM A5 BbIACHEHUSA HEOO6XOAMMOCTN NPOBEPKU MO PACKPbLITUIO Tpe-
WuH. Mo ycnoeusaM akcnnyataumm K TPeLMHOCTOMKOCTU NaHenu npeabasnaioTca TpebéosaHusa 3-i kateropuu. lo-
3TOMY pacyeT BefleM Ha JeNCTBME HOPMAaTUBHBIX Hary3oK (Mn =42,02-10°H - mm, Qn =28,54 - 10° H).

BHavane nposepum TPELLMHOCTONKOCTb CPeAHEro HOPMarnbHOro CeYeHUs B CTaAun N3rotoeneHns. MakcmmansHoe
Hanps>xeHve B 6eToHe OT ycunusa ob6xaTtus (6e3 yveta pasrpyXaroLlero BAUgHNUS CO6CTBEHHON Macchl)

o, =P /A + Pe y [l , =201682/136000 + 20168277 -107/(827,9 - 10°) = 3,43 MMa.
P 1 red 170p 70 red

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA
(cBA3eBbIH BapHaHT)
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KoathdpmumeHT
p=16— Obp/Rb,ser= 16-2,81/185=1,45
LOMKeH HaxoauTes B npefdenax 0,7 < ¢ < 1. Toraa paccTtosiHve OT SAPOBON TOHKM, Hanboree yaaneHHON OT PacTsaHYTON
(BepxHeMn) 30HbI, 00 LeHTpa TAXKECTU CEeYEeHUs
r=pW,, /AM[: 1.7,42 -10%/136000 =54,6 mMm.

YnpyronnacTu4yeckne MOMEHTbI CONMPOTUBIIEHUS MO PaCTSHYTON 30HE AN ABYTAaBPOBbLIX CUMMETPUYHbLIX CEHEHUIA NP
bf' /b >2mn bf /b > 2 moxHO onpeaensaTb Kak Wp’l= 1,5 W, BCcTapum usrotosneHus u sz =1,5W __ Bcragmm
aKcnnyataumu. Torga

Wp’l=1,5 -7,42 - 106=11,13 - 10° Mmm® 1 sz=1’5'7’79 - 10°=11,69 - 10% mm3,

Mpun NpoBepKe TPELLMHOCTONKOCTU B CTaAMM U3rOTOBJEHMS KOAPULMEHT TOYHOCTU HATSXKEHUS ¥ sp TPVHMMALOT 6onbLue
€0VHMLbI HA BEJIMYUHY OTKITOHEHMSA A Vsp @ B CTAANUN BKCTITYaTAUNM — MEHbLUE Ha Ty Xe BeNn4nHy.

MoMeHT, BocrpvHUMaeMbIi cedeHrem npu o6pa3oBaHny TPELLUH B CTaamy U3roTOBIIEHUS,

Mm= Rbt,me’F 1,275 - 11,13 - 106 = 14,19 - 10° H - mm,
3[ecb Rbt’m onpegensiem npu nNpo4HocTn 6eToHa Rbp. MOMEHT OT BHELEHTPEHHOrO 06XXaTus, BbI3blBAOLLMIA NOSIBIIEHNE
TPELLMH,
M, =y, P (e, r)=17141 . 201682 - (77 —54,6) =5,15 - 10° H - mm.

Mockonbky M s M e » TPELUMHBI PN 06XaTn He obpasytoTcs. o peaynbTatam BbIMOMHEHHOTO pacyeTa Tpe-
LLIMHOCTOMKOCTb HUXXHEN FpaHu B CTaamu aKcnnyaTauum npoepsieM 6e3 yyeta BAUsSHUSA HavanbHbIX TPELLMH.

MakcumasnbHble CXMMalLMe HanpsHXeHsa B 6€TOHe CxXaToln (BepxHel) 30Hbl OT COBMECTOro OencTBUS HopMa-
TUBHbIX HArpy3oK u ycunus oéxatus

0,=P,/A, ~ Pe, (h=y)II +Mh=-y)/I, =
= 162720/136000 — 162720 - 77 - 113/(827,9 - 108) + 42,02 - 10°- 113/(827,9 - 10°) = 8,65 Ma.
KoadhpuumeHt
¢ =16 - Obp/Rb,m= 16-865/185=1,13.
) e P [ HECT D20
(cBA3eBbIH BapHaHT)



MpuHumaem ¢ = 1. Torga paccTosHue OT SAPOBON TOYKM, Hanbonee yganeHHon oT PacTAHYTON (HUXKHEW) 30Hbl,
0O LleHTpa TAXEeCTUN cevyeHus
r=pW [A =1-779-10°/136000 = 57,3 mm.
red red
MoMeHT, BoCNpUHUMaeMbIi cedeHMeM npu o6pasoBaHumM TPELUnH B CTaAnKn SKcnyarauuu,

M, =R, W + v, Pyle, + 1) =16-1169 - 10°+ 0859 - 162720 - (77 +57,3) =37,47 - 10° H - mm,

roe R onpegenseM no knaccy 6etoHa B. MOMEHT 0T HOpMaTMBHbIX HArpy30K, BbI3bIBAIOLLUA NOSABNEHNE TPELLWH,
Mn: 42,02 - 106 > Mm: 37,47 - 108 H - mm.
TpelmHbl B cTaguun akcnnyataumm obpasyloTcs, Heo6xoaqum pacyeT UX pacKpbITUS.

Pac4eT ro packpbITyIO TpeLurH, HOpMaJsibHbIX K MPOAO0JIbHON ocy. MNpefenbHas WNpUHA packpbiTUS TPELLMH Npu
apmartype knacca A-IV He fonxHa npesbiwaTh: HenpofomkutensHas @ , ,=[0,4 Mm], npogomxutensHas @, ,= [0,3] MM.
N3rnbarLime MOMEHTbI OT HOPMATUBHbLIX HArPY30K: NOJIHOM —Mn =42,02-10%H - MM; NOCTOSAHHOM U ONNTENbHON —
Mn,l =31,66 - 10° H - mm. [Ins naHenew c LUMPOKOM M TOHKOWN MOJIKOM B CXKATOW 30HE 6€3 6OJbLLION NOrPELLUHOCTM U C
HEKOTOPbIM 3anacoM Nyievo BHyTPEeHHEeN napbl MOXHO ONpefensTb Kak

z,=h,-0,5h'=190-05 - 38,45 = 170,78 mm.
Torpga npupallyeHve Hanps>XXeHUn B pacTaHyTOn apMmaTtype OT OeNCTBUA MOSHOW Harpy3sku
o=(M—-P,z)/(A z,) =(4202-10°- 162720 - 170,78) / (452 -170,78) = 1854 MIa,
a LUMpUHa PackKpbITUS TPELLMH OT HEMPOLO/HKUTENBHOrO AENCTBUS MOMHON Harpy3Ku

a,=0¢n (o /E)20@35-100u)3d=1-1-1-(1854/(19 - 104)-20 - (35—100- 0,008) - 2,29 = 0,12 mm,

cre

bt,ser

apeco u=A_/(bh,),d — pmametp Hanpsiraembix CTEpXHEN B MM.
MpupalLleHne Hanps>xeHun B apMaType OT HENPOJOIMKUTENBHOrO AENCTBUS MOCTOAHHOW U ONUTENbHOW Harpy3okK
o= (M, ~P,z)/(A z) =(3166-10° - 162720 - 170,78) / (452 - 170,78) = 50,1 Mra,
a LMpUHA packpbITUS TPELLMH
a, ,=1-1-1.(50,1/(19-10%)-20-(3,5—-100 - 0,008) - 2,29 = 0,03 MM.

cre2

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
(cBA3eBbIH BapHaHT)



LLnprHa packpbITUA TPELnH OT NPOAOIIKUTESNILHOrO AEeNCTBMA NOCTOAHHOW M QNIUTENbHOW HArpy3oK
a ,=1-148-1-(50,1/(19-10%) -20 - (3,5 — 100 - 0,008) - 2,29 = 0,04 MM.

cre2”
3necb Y, = 16-15u =1,6-15.0,008 = 1,48.
LLIMp1Ha HenpOAOMKNTENLHOMO PACKPLITUS TPELLWH
=0,12-0,03 + 0,04 =0,13 Mm < [0,4] MMm

_ 0 '
a Clr62+dcr

cre1™ Peret T e

a c2

M NPOLOSKMUTENBHOMO —
a._.=0,04 mm <[0,3] MM
crc2

TpeLLI,I/IHbI pacKpbIiBalOTCA B ripegesiax gonycumMoro.
Pacuer nporuéa rnaHesnu. I'Iporw6 naHenn oT AenCTBUA NOCTOAHHOW N OINTENbHON Harpy3oK He OOJIKeH npeBbl-

wartb npefenbHoro 3Ha4yeHus l0/200 = 29,4 mm [1]. Onpegenum napamMeTpbl, HEOOXO4MMbIE s pacyeTa npornba c
Y4ETOM TPELLUUH B PACTAHYTON 30HE. 3aMeHSOLWNA MOMEHT paBeH N3rmbaroLemMy MOMEHTY OT MOCTOSAHHOW W ANUTENb-
HOW Harpysok M = Mn,l ; CyMMapHas npofosibHas cuna paBHa yCUNUIO NpefBapuUTenbHOro o6Xxartus ¢ y4eToM BCeEX
notepb N, = P, npn Vo= 1; KO DULMEHTI:
$,=08;
¢,=R, W, (M~ Pye, +7)=16 11,69 - 10°/(31,66 - 10° - 162720 - (77 + 57,3)) = 1,91 >1,

bt,ser
npuHumaem ¢ = 1;
KOS (PULIMEHT, XapaKTepu3yoLLMIA HepaBHOMEPHOCTb AedhopMaLmm pacTaHyTON apMaTypbl Ha y4acTke Mexay TpeLumMHamu,

w,=125-¢, ¢ =125-08-1=045<1;
TO Xe anst 6eToHa:

¥, =09
npW ANUTENbLHON Harpyske
v =0,15.
COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
P MHOTIO3TazKHOT0 KapKaCHOro 3JaHHA % c 3 ﬂ
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I'Io-npe>KHemy ponyckas, 4to X = hf” onpegesimMm KpuBnU3Hy B cepeunHe nporeta npu onamTesibHOM OencrTemm Harpysok

(1) — M Vs + Yy _Ntot vV —
r )y hezy| EA, bIE, h, E.A.

=31,66-10°-(0,45/(19 - 10*-452) + 0,9/ (1160 - 38,45 - 27 - 10%- 0,15)) / (190 - 170,78) -

-162720 - 0,45/(190 - 19 - 104 - 452) = 5,38 - 10 mm".

KpuBun3Ha, 06yCrnoBfieHHas BbIrMOOM NaHeNn oT ycaakn 1 NonN3yyect 6eToHa BCNeacTBMe 06xaTus,

1 O + Oy
—| =———== (5,78 +20,4) / (19-10*-190) = 7,25 - 10" mm".
7 Jin E h,

MonHas KPpMBU3Ha

FHELE
—|=|—1] =|—| = 4,655-10°mm".
T 7’ 3 r 4

[Mporné onpenenum no yrnpoLLeHHOMY Crocoby Kak
f=(5/48)(1/7) 102=5 -5890% - 4,655 -10° /48 =16,8 MM < [29,4] mm.
XecTkocTb naHenn gocraTo4Ha.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
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KoHcTpyupoBaHune naHenu. Paboune yepTexu MycTOTHOW MaHenu npusefeHbl Ha ABYyX nucTax. [lepsBbin nuct

(KM1. XXKBK. 03 — 1 — KXX.U — 1) cogepXunt onanyb04HbIA HepTexX, CXeMy apMMpOBaHus, cneumdukaumo 1 Bego-
MOCTb pacxofa ctanu. B TekcToBoM maTepuarne oTpaxeHbl 0COBEHHOCTU YTEHUSA YepTexen 1 HeobxoaMMble yKasa-
HUA no npomn3soacTey nagenuii. Ha stopom nucte (KM1. XXBK. 03 — 1 — K)XK.N —111.01) n3obpaxeHbl CETKM, KapKachl,
MOHTaXHasa neTns u rpynnoeas cneundukaumnsa apmatypbl.

Hanpsiraembie cTepxHu (Mo3. 1) pacnonaraeMm B Ce4eHUM CUMMETPUYHO. [TonepeyHyto apMatypy o6beanHAEM B
kKapkacbl KP1, a npogonbHyto B cxxaTol 30He — B ceTKy C3 ¢ syelikamu 200 x 250 mm. Kpome 3Toro npegycmartpuea-
€M B OMOPHbIX y4acTkax ceTkn C1 n3 npoBonoku knacca Bp-1, cnyxawme gna npegoxpaHeHns 6eToHa OT packarbi-
BaHWA NpeaBapuTenbHbIM 06XXaTneM, a Npu WUpuHe naHenen 6onee 1,5 m — takxe cetkn C2, npegoTepalyaroLyme
pa3BuTME NPOJOJSIbHBIX TPELLMH B HUXXHEN NOJSIKE OT MECTHOro m3rmba (Ha yepTtexe naHenu cetka C2 nokasaHa B

nopsigke cnpaBoyHON MHopMaLnn).
YeTblpe neTnu npegHas3HayveHsbl 4na nogbemMa naHenu, nx gnametp 10 mm onpegensiem no ta6n. 4, umes B BUAY, 4T0
co6¢cTBeHHaa macca naHenu 2079 Kr pacnpefensieTcs Ha Tpu netnu. Pasamepbl neTenb Haxoaum no faHHbiM Tabu. 5.
lMpy NpOEKTUPOBaAHMUN CETOK N KapPKaCOB YYUTbIBAEM KOHCTPYKTUBHOE TpeboBaHME HOPM: ANIMHA OT KOHLOB
CTEepPXHeW [0 0CU KpanHero nepecekaemMoro CTepXHsa Ao/kKHa 6bITb HE MEeHee anamMeTpa BbiCTynawLero crep-
XHSA U He meHee 20 MM. OCHOBHblE HaAMNMCK BbIMONHEHbLI Mo thopme 4 [6].

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
(cBA3eBbIH BapHaHT)



Mpumep 3. PacyeT M KOHCTpyuMpoBaHUe pe6puUCToOn naHenu

TpebyeTcsi 3anpoeKkTUpoBaTh PeOPUCTYIO MaHeNb NEPEKPLITUSA C HOMUHANbHbIMK pa3Mepamun 1,2 x 6 M (6e3
nonepeyHbix pebep).

UcxopgHblie gaHHbIe. NpoekTHble pasdMmepbl — 1190 x 5980 MM, BbicoTa cevyeHusas — 350 MM, 6E€TOH TAXeNbIn
knacca B30 ¢ xapakTepuctmkamm: Rbn =22 MMa, Rbm =1,8 MIla, Rb =15,3 MMa, Rbt =1,08 MNa npny,, = 0,9 (T.k.
naHenb He NOABepXeHa AEeNCTBMIO 0CO60 KPaTKOBPEMEHHbIX Harpy3ok), Npu M3roToBneHnn 6eTOoH noaBepraeTcs
TEnnoBon o6paboTke Npu aTMochepHOM AaBneHun, NOITOMY Eb =29 -10° MMNa. NMpoponbHas Hanpsiraemas apma-
Typa — cTepxHu knacca A-V ¢ xapaktepuctukamu: R =785 MMa, R =680 MMMa, E_=19 - 10* MMNa; cnoco6 npenga-
pUTENbHOr0 HaTSXXEHUs apMaTypbl — 31EKTPOTEPMUYECKUIA Ha ynopbl opMbl. [pumem npeaBapuTesibHOe HanpsXXeHue
apmMarypesl Gsp = 600 MTlla. Npun 3neKTpoTEPMNYECKOM CNOCOBE HATIXKEHNS BOSMOXHOE OTKIIOHEHWE BENMUYNHBI KOHTPO-
nvpyemoro Hanpsixenus p = 30 + 360// = 30 + 360/6,4 = 86,25 MIa; Torga 0+ P =600 + 86,25 = 686,25 MMa, 410 He
npesbilLlaeT Rm= 785 MIa. lNMonepeyHas apmaTypa u cBapHble CETKM — M3 NPOBONOKK Knacca Bp-l ¢ xapakTtepwuc-
Tukamn: R =490 MMa, R =410 MMa, R =290 MMa, £ =17 - 10* MMNa. Harpysku npueepaeHbl B Ta6n. 2.

MpoekTnpoBaHue pebpUCTOl NaHeNM COCTOUT U3 CIedyIOLLMX STAMNOB:

Harpy3ku v Bo3geicTBusA
NpuBeaeHHoe ceyeHue
PacyeT Nnpo4YHOCTM HOPMalbHbIX CE€YEHUMN

MoTepu nNnpeaBapUTENIbHOIO HaNps)XXeHus [ns Bosspata B 310 ornasnieHue

PacuyeT NpoYHOCTU HAKNOHHbIX CEYEHUN CORCTRAtHLRIPUME DEYUCTIONESVATE

SJIEMEeHT HaBurauyumm
PacyeT no o6pa3oBaHuio TpeLwmH
PacueT npornéa naHenu

PacyeT nonku Ha MeCTHbIA U3rnoé

OO0V O

KoHcTpyupoBaHue naHenu

COopHbIe HKeae300eTOHHbIE KOHCTPYKIHH
GoPu. MHOI03TazKHOIN0 KapKacHOro 3JAaHHA % c 3 ﬂ
(cBA3€BbIH BapHAHT)



Harpysku v Bo3gericTaus. [ny6buHa nnowagkm onnpaHusa naHenu Ha nonky purens: (100 —10) =90 mm (rge 100 mm —
LmMpuHa ceeca nonku, 10 Mm — 3a30p), Torga pacHeTHbIN NPOSieT NaHenm lo =5980-2-90/2=5890 MM =5,89 M (puc. 2 6).

B npumepe Harpy3ka Ha nepekpbITve ¢ pebpUCTbIMU NAaHENAMM NPUHATA TAKOM Xe, Kak U C MYyCTOTHbIMM (Tabn. 2). ( Mpu
TOYHOM pacyeTe ee MOXHO CKOPPEKTUPOBATL Ha Maccy pebpucton naHenu. C y4eToM 3afesKv LWIBOB NoLLaab NonepevyHoro
ceyeHua naHenu B nponete coctasut (puc. 4): 1200 - 350 — 985 - 300 = 124500 mm2, roe BTOPOe cnaraemoe — nnowanb
Tpanewumu, 06pa3oBaHHON BHYTPEHHUMU FPaHAMK pebep, HN30M MNOMKU U IMHUEN, COEOUHSIIOLLLEN HXXHME rpaHun pebep. Torga
HOpMaTMBHas Harpy3ka oT co6CTBEHHOM Macchl 1 M? naHenu: 0,1245 -1 .25/1,2=2,59 klMa, pacyetHas — 2,591,1 =2,85«kMa.
C y4eTOM 3TOr0 MOrOHHbIE HArPy3KW Ha NaHesb NP HOMWHANBHOM LUMPUHE 1,2 M 1 KOShMLIMEHTE HAAEXHOCTM NO Ha3Haye-
Huo Y = 0,95: pacyetHas ¢ =(9,9-3,3+2,85)-0,95-1,2=10,77 kH /M, HopmaTueHas nonHas ¢, = (8,5-3+2,59)- 0,95 - 1,2=
=9,22 kH /™M, HOpMaT1BHasA NOCTOSAHHAA W ANTENbHas q,.:= (6,4—3+2,59)-0,95-1,2=6,83kH/m).

B Hawem cnyyae ycunus oT pacyeTHOW Harpy3ku

M=q/8=11,29-5892/8=46,7kH-m=46,7 - 10°H - MM,Q=qlo/2= 11,29.5,89/2 = 31,72kH = 31,72 - 10° H;
OT HOPMAaTMBHOW MOSTHOW Harpy3Ku
M =q /8=969-589/8=39,98kH -M=39,98-10°H-mm,Q =q [ /2=969-589/2
OT HOPMAaTMBHOM MOCTOAHHOW U ANUTENbBHON HApy30K
M,  =q,/8=73%589/8=2962KkH -M=2962-10°H-Mm, Q, ,=¢q, [ /2=73-589/2 = 20,16kH = 20,16-10°H.
lMpuBegem hakTN4eCKOE CEYEHNE NANTbLI K pacyeTHbIM (puc. 4). BoicoTa cedeHuns paBHa (hakTUHECKOW BbICOTE MaHenm

27,16 kH = 27,16 - 10° H;

h = 350 MM; paboyas BbiCOTa CEYEHUA ho = — a =350 — 30 = 320 mM. PacueTHas TOMLMHA CXATON NOSKMN TaBPOBOrO
ceyeHus hf'= 50 MM; LWWMPUHA NONKK paBHa LWNPUHE NNUTLlI NOBEPXY bf’= 1190 - 20 - 2 = 1150 mMMm; pac4eTHas LWMpUHa
pebpa b = (85— 15)-2 = 140 mwm.
PacuyeT npo4YHOCTU HOPpMasibHbIX ce4YeHUH. [10CKONbKyY
R, bf’hf’(ho— 0,5hf’) =15,3-1150-50 - (320 —25) =259,5 - 10°H - MM > M = 46,7 - 10 H - mm,
cxxartas 30Ha He BbIXOAMT 3a npefenbl Nofku (B NPOTUBHOM Cllyyae pacyeT cnegyet Bectm no n. 3.16 6 [2]).
) e HNTCTD2O0
(cBA3eBbIH BapHaHT)



Onpegnensiem BbICOTY CXAaTOW 30HbI

x = h, —\/h(f —2M/(R,b}) =320 -,/320-2-46,7-10° /(15,3 -1150) =84 mw.

OTHOCMUTeNbHas BbICOTa CXaTol 3oHbl &= X/ i =8,4/320 = 0,0262.
OTKMOHEHWE HATHXKEHNS MPU ANEKTPOTEPMUYECKOM CNOCO6E OT MPOEKTHOrO MPU YNCTE HATATMBAEMbIX CTEPXKHEN n, =2
Ay,=05p (1+1/ \F /0 =0,5- 86,25 (1+1/1,414)/600 = 0,123 > 0,1; npurumaem A y_ = 0,123.
Torpa KO3 PULNEHT TOYHOCTU HaTﬂ)KeHVIﬂ
Vi 1- AVS,F 1-0,123 = 0,877.
XapakTepuctmka cxaTton 30oHbl @ = 0,85 — 0,008 Rb =0,85-0,008 - 15,3 = 0,728.
paHnYHas BbicOTa CXXaTOW 30HbI
Ep= w/[1+ O’SR('l— a)/1,‘|)/0mu] =0,728/[1+ 384 - (1-0,728/1,1)/500] = 0,58,

30ecb 0 = R{" 400 - V0= 510 + 400 — 0,877 - 600 = 384 MITI.

Ycnosue & < &, BbINOMHEHHO.

Onpepensem Ko3(hPUUNEHT yCnoBui paboThbl Y YUUTBIBAIOWMIA COMPOTMBIEHNE HanpsiraeMon apMaTypbl Bbille
YCNOBHOrO npefena Teky4ecTw,

V=1 — (m—=1)(2 E/ER— 1)=1,15-(1,15-1) (2-0,0262/ 0,58 — 1) = 1,285 >7 = 1,15. MpuH1Maem Vo= 1,15.

Onpegensiem Tpebyemyio NnoLafnb CeHeHUs pacTaHyTON apMatypbi:

A=R)/x/(y R) =153 1150 8,82/ (1,014 -680) = 199 mm2.

Mpwn oByx pebpax 4MCno NPUHUMAEMbIX CTEPXHEN OOJIKHO ObITb YeTHbIM. MpuHnmaem 212 A-V ¢ nnowanbto
A =226 mm? (npun. 2).

Tak Kak U = AS/ bho =226/ 140- 320 = 0,005 > U....=0,0005, KOHCTPYKTUBHbIE TPEGOBaHUS COGIOAEHbI.

[MpoBepsaem I'IpOHHOCTb npu nogobpaHHOM apmartype:

= 7R, AJ(R,b/)= 1014680226/ (153 - 1150) = 10,04 mm,
M =R b x(h -0,5x) = 153 1150 10,04 - (320 - 5,01) =55,6 - 10°H - Mm > M =46,7 - 10°H - Mmm.
I'lpquocrb ,qocrarqua
) B ey HECT D20
(cBA3eBbIH BapHaHT)



lMoTepun npegBapuTesnibHOro HanpsixeHuss apmartypsbl. [pyn onpefeneHnn notepb KOIPPULUNEHT TOYHOCTU Ha-
TAXEHNA apMaTypbl NpUHAMAIT ) = 1.
[MoTepwn OT penakcauun Hanps>XeHU B apmaTtype npu dneKTpoTepMnUYeCckoM crocobe HaTsXeHns
0,=0,03 0,= 0,03 - 600=18 Mla.
MoTepw oT TemMnepaTypHOro nepenana Mexmny HaTsHyToi apMaTypoii u ynopamm o,= 0, Tak Kak npu nponapvsa-
HUK (bopma c ynopamu HarpesaeTcsa BMecTe ¢ nagenvem. Npu anekTpoTepMnYecKom Cnocobe HaTsKeHUs noTepu oT

AedopMaumm aHkepos 0, 1 POPM O, HE YYUTLIBAKOTCA, T.K. OHU YHTEHbI NPWU ONPefeNeHn NOHOro YANUHEHUS
apmMaTypbl.

Torpa ycunue B apmatype K Havany obxaTtua 6eToHa

P1= (O'Sp— 01)AS= (600 — 18) - 226 = 131532 H.
[ns npopgomkeHus pacyeta He06XoaNUMO ONPERENUTL reoMeTpruYecKme XxapakTepUCTUKU NMPUBEJEHHOIo CeYeHUs.
Mnowanb NpMBEOEHHOTO CEeYeHNs

A =A+AE/E, =1150-50 +(85—15)-2 - (350 —50) + 226 - 19 - 10*/(29 - 10°) =

= 57500 + 42000 + 1481 = 100981 mMm?,

Cratnyecknini MOMeEHT NPUBEAEeHHOr0 CeYeHUs OTHOCUTESNIbHO HUXHEWN rpaHu
S~ S+t SE/E=57500-325+42000 - 150 + 1481 - 3 = 24,81 - 10° Mm®.
PacctosiHne oT HUXHEW rpaHu [0 LeHTpa TAXEeCcTU NpUBeOEeHHOro CeYeHuns
Y,=S,. /A, ,=2481x10°/100981 = 247,9 mwm.
MOMEHT nHepLmMn NpUBeOEHHOro CeYeHns
I =1+A(y,~ a)’E |E, =1150 -50° / 12 + 57500 - (325 —247,9)* + 1481 - (247,9 — 30)? = 1141,6 - 10° MM".
MOMEHT ConpoTUBNEHNSA CEHEHMUSA MO HUXKHEN 30He
W =1 ,/y,=1141,6-10°/2479=4,6 - 10° mm°,

TO Xe, Mo BepxHeun 30He
Wr, =1 /(h—y)=11416-10°/ 102,1=11,18 - 106 Mm>.
3KCLI,eHTpVICVITeT ycunusa obxatus P1 OTHOCUTEJIbHO LeHTpa TAXeCTn ceveHuaq
e,= Y, ~ a=247,9-30=217,9 mm.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
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Hanps>xeHune B 6eTOHe npu 06XXaTumn Ha YpOBHE apMatypbl

0, =P, /A, + PeZ /I, =131532/100981 +131532 - 217,92/ (1141,6 - 10°) = 6,78 Mra

(3mecb B 3amac He y4TEHO pasrpyxarllee BIUSHUE COOCTBEHHOW MacCbl MaHenu, T.K. 3TOT hakTop 3aBUCUM OT
TEXHONIOTNYECKMX OCOBEHHOCTEN NPOM3BOACTBA).

[MepenaToyHyo NPOYHOCTb 6ETOHA NPUMEM th =0,7B =0,7-30 =21 Mla.

Torga oTHoLleHne Obp/th =6,78/21=0,32 < =0,25 + 0,025Rbp =0,25 + 0,025 - 21 =0,775.

[MoTepwn oT BbICTPOHATEKAIOLLEN NON3YHECTU NPU ITOM

0,=0,85-40- Obp/Rbp= 0,85-40-0,32 = 11,56 MlNa.

Ycunve B apmaTtype K KOHLY 06xatus

P= (0. -o0- 0) -AS:(GOO— 18 —11,56) - 226 = 128919 H

1 sp 1 6
N HanpshXeHne B 6eTOHE Ha YPOBHE apMaTypbl

0,,=678-128919/131532 = 6,65 Mla.

0, /R, =665/21=032<075.
[MoTepn oT ycagkm 6eToHa
0g,=35 Mrla.
MoTepn oT nongy4vyecTn 6eToHa
04=0,85- 150 Obp/Rbp: 0,85 - 150 - 0,32 = 40,8 MIla.
CymmapHble notepu
0+ Ogt 0t 0y =18 + 11,56 + 35 + 40,8 = 105,4 MlNa MTla.
CyMMapHble noTepu npuHumatotcs He meHee 100 MIMa.
Torpa ycunve B apmarype € y4eToM BCeX NoTepb P2 = (600 —105,4) - 226 = 111,78 - 10° H.
) o somasiare wapacrore Sabma ™ HEC 20
(cBA3€BbIH BapHAHT)



Pac4eT npo4yHOCTU HAK/IOHHbIX ce4yeHui. NpeaBapuTenNbHO NONEPEYHYI0 apMaTypy NPUMEM MO KOHCTPYKTUB-
HbIM Tpe6oBaHuaM (M. 5.27 [2]): Ha NPUOMNOPHbIX y4acTkax anvuHon [/ 4 yctaHaenueaem 235 Bp-I (no ogHoMy Kapka-
cy B pebpe) ¢ warom s =150 mm < /2/ 2. B cpepHeii 4acTv naHenm war MOXHo yBennunts 0o 3 - 1/ 4 = 265 mm.

lMpoBepsieM AOCTATOYHOCTb NPUHATBLIX Pa3MeEPOB NaHesnu Nno ycnoBuio obecnevyeHns NpoYHOCTN HAKITOHHON MOJ10-
Cbl MeXAy COCEOHUMU TpeLluHamm

Q=<03¢ ¢, R,Dh,.
Onpepgenum KoahuLMEHTbI
¢ =1+5au =1+5-586-0,000875=1,05<1,3;
specb a=E [E, =17-10*/29 - 10°=5.86; u_=A_/(bs)=2-19,6/(140 - 150) = 0,00186;
¢,,=1- BR,=1-0,01-15,3 = 0,847.
Q=31,72-10°H<0,3-1,05-0,847 - 15,3 - 140 - 320 = 182,1 - 10°H.

Pa3mepbl fOCTaTOYHbI.

Mo onbITY NPOEKTUPOBAHWUS NAUTHbLIX KOHCTPYKLMIA NPU pacyeTe NPOYHOCTM NO HAKIIOHHOW TpeLUuHe Ha AencTemne

nonepeyHon Cusbl NPoekunto Hanbonee OnacHOro HakJIOHHOroO CeYeHUst MPUHUMAIOT Kak @, , ho/(pb3 = 3,33h0=
= 3,33 - 320 = 1065,6 MM. [MonepeyHas cuna B KOHLE Takoro ceveHms Q = Qmax— gc=31720—11,29 - 1065,6 = 19,67 - 10° H.

KoahduumeHT, yuntoiBalOWNN BINSHNE MOJIKU B CXKATON 30He,

¢, =075 (bf’— b)hf’ /(bhy) =075 (shf’) hf’ /(bhy)=0,75 - 3 - 502/ (140 - 320) = 0,125 < 0,5.
KoathpunLumeHT, yunTbiBaOLWUA BAMAHNE NPOJOSbHbLIX CU (B HALLEM cryyae ycunusa o6xaTtus),
¢,=01 ySpPZ/(Rbtbho) =0,1-0,877 -111780/(1,08 - 140 - 320) = 0,203 < 0,5.
Mpwn atom (1 + ¢, + ¢, ) =1,328 <1,5.
Q,=¢,(1+¢,+p )R, bh:/c=2-1328-1,08-140 - 320°/1065,6 = 38,5 - 10° H>Q = 19,67 - 10° H.

lMpoyHoOCTh 06ecrneyYyeHa, HaKNOHHbIE TPELLUUHbI He 06Pa3yIOTCS, MPUHATON MO KOHCTPYKTUBHLIM TPEOGOBAHUSAM MO-
nepeyHon apmaTypbl JOCTATOYHO. YUUTbIBASA 3TO, pacyeT NPOYHOCTU Ha U3rM6 NO HAKITOHHOW TPELLUNHE He Jenaem.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
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Pac4yet no obpa3oBaHuio TpeLyuH BbINONHAEM A5 BbIACHEHNA HEOOXOAMMOCTU NPOBEPKN MO PACKPLITUIO Tpe-
WwuH. Mo ycrnoBmaMm akcnnyataumm K TPELLMHOCTOMKOCTM MNaHenu npenbasnsaoTca Tpe6osaHma 3-i kateropuu. lo-
3TOMY pacyeT BefeM Ha OeNCTBME HOPMAaTUBHbIX Hary3o0K (Mﬂ =42,02 -10°H - mm, Qn =28,54 - 10° H).

BHayvane nposepum TPELMHOCTONKOCTb CPEHErO HOPMASIBHOIO CeYEHUS B CTaAnM N3roTosrneHns. MakcmmarnsHoe
Hanpsh>keHne B 6€TOHe OT ycunus obxaTus (6e3 ydeTa pasrpyxaroLlero BAnMaHUs CO6CTBEHHOM Macchbl)

0,=P, /A, + Pe, y,/1,, =131532/100981 + 131532 - 217,9 - 247,9/ (1141,6 - 109 = 7,52 MTa.
KoadpdpuumeHt ¢ = 1,6 — Obp/Rb = 16— 7,52/ 21 =1,24 gonxeH HaxoguTcst B npefpenax 0,7 < ¢ < 1.

Torga paccTtosiHMe OT 90pOBOM TOYKM, Hanbonee yoaneHHo! OT PacTsaHYTOM (BEPXHEN) 30HbI, 4O LIEHTPA TSXKECTU CeHEeHUs
— 4 — 6 —
r=pW_, /Amd_ 1.11,18 - 106/100981 =110,7 mMMm.

YnpyronnactMyeckme MOMEHTbl COMPOTUBNEHUSA NO PacTAHYTOM 30HE ANS TaBPOBbIX CUMMETPUYHBIX CEYEHWUN
npu bf’ /b > 2 moxHO onpeaensTh Kak W;:z =15W/ B cTagum uarotoBnenms n sz =1,75 W _ B ctagum skcnnyata-
wm. Torga W) =15 - 11,18 - 10° = 16,77 - 10°Mm® 1 W, =175 46 -10°=8,05 - 10° Mm".

Mpu NpoBepke TPELLMHOCTOMKOCTM B CTaAMM N3roTOBNEHUS KOIPDULMEHT TOHHOCTU HATSXKEHUS ¥ sp TPVHMMAOT 60nbLUe
€OVHMLbI HA BEJTMYUHY OTKITOHEHMSA A Vsp @ B CTAANUN BKCTITyaTAUNM — MEHbLUE Ha Ty Xe BeNnqnHy.

MOMEHT, BOCMPUHMMAEMBIN CEYEHMEM NMPU 06pa30BaHNM TPELLUH B CTaAUM U3rOTOBIIEHNS,

M =R ''=1,44 - 16,77 - 10° =24,15 - 10°H - ™mwm,
cre bt,ser pl
30ecb Rb + sy OMPEAENSIEM NPU NPOYHOCTN GETOHA Rbp.

MOMEHT OT BHELLEHTPEHHOIO 06XXaTus, BbI3blBAIOLLNIA NOABNEHNE TPELLMH,

M =y _P(e —r)=1,123 - 131532 - (217,9-110,7) = 15,83 - 10°H - mm.
7 sp” 1\ op

Mockonbky M < M, , TpewmHbl npy 06xatum He obpasyrotcs. [0 pesynbTatam BbINOSHEHHOTO pacyeTa TpeLyy-
HOCTOMKOCTb HWXXHEN FpaHn B CTaAMKn aKcnnyatauum nposepsieM 6e3 yveTa BAUSHUA HaYvaslbHbIX TPELLMH.

MakcumanbHble CXMUMaloLWmMe HanpsXXeHns B 6eTOHe CXaTol (BepXHen) 30Hbl OT COBMECTOro AenCTBUA HopMa-

TUBHbIX Harpy3oK 1 ycunus o6xartus

Top= P,/A, .~ PZeop(h —y) M=yl =

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
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=111780/100981 — 111780 - 217,9 - 102,1/(1141,6 - 10°) + 42,02 - 10¢- 102,1/(1141,6 - 10¢) = 2,68 Mla.
KoahpunumeHT
¢ =16-0, /R,  =16-268/21=147.
MpuHumaem ¢ = 1. Torga paccTosiHMe OT SAPOBON TOYKM, Hanbonee yaaneHHon oT PacTAHYTON (HUXHEW) 30Hbl,
[0 LieHTpa TAXEeCTU CeYeHus
r=pW [A =1-46-10°/100981 =45,6 Mm.
MomeHT, BoCpMHUMaeMbI cedeHnem npu obpasoBaHuy TpeLwmH B CTagMu SKcnnyataumu,

M =R w T Pe +7r)=18-8,05-10¢ + 0,877 - 111780 - (217,9 + 45,6) =40,3 - 10° H - mm,
cre P spm 2\ op

bt,ser
roe Rbt ser onpependem no Knaccy 6etoHa. MomeHT oT HOPMaTUBHbIX HArpya3ok, BbISbIBaIOLLI,I/IIZ noaBieHne TpeLinH,
M =39,98-10 <M _=403-10°H - mm.

TpelynHbl B cTagnmn akcnayatayny He o6pa3yroTcs.

PacuyeTt nporun6a naHenu.Nporné pebpucTor naHenm oT JENCTBUSA NOCTOAHHOW U ANUTENbHOW Harpy30K He LOSKEH
npesbiwats 25 mMm [1]. Onpegenvm napameTpbl, HEO6XOOMMbIE AN pacyeTa npormba naHenu 6e3 TpeLyuH B pacTaHy-
TOW 30He. 3aMeHsIOLLIMIA MOMEHT paBeH U3rnbatoLeMy MOMEHTY OT MOCTOSHHOM M ANUTeNbHOM Harpy3ok M = Mn,l ;
npoJonbHas cuna pasHa yCUano NpeaBapuTenbHOro 06Xartus ¢ y4eToM BCEX NOTEPb P2 npu Y= 1.

1 _ Mn,z%z _ .
—| =———— = 29,62-10°- 2/(0,85-29 - 10%-1141,6 - 10%) =2,1 - 10%mm™".
r 2 ¢b1EbIred

KpuBn3aHa, o6ycrnossieHHasi BbIrM6OM naHeny oT KpaTKOBPEMEHHOro fIenCTBUSA YCUnmsa o06xxatus,

1 Pe,
(—) =— 2% - 111780. 217,9/(0,85-29 - 10°-1141,6 - 10%)=8,6 - 10"™mm"".
r 3 (Db‘]EbIred
COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
3‘OPM MHOIO3TAazKHOI'0O KapKAaCHOro 3daHHA % c 3 ﬂ
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KpvBn3sHa, 06ycnosneHHas BbIrmMbOM NaHenu oT ycaaku 1 nonsy4vecty 6eToHa BCnegcTene oo6xatus,

J1H = % + 0 _

=——=(11,56 +40,8)/(17-10*- 320) =9,6 - 10"™mm"".

U Q EshO

3HayeHme NOSHOM KPMBU3HDI
L I 1
IH=-0H-HH-EH =26 107w
rd ry

rid rid
Mporun6 onpegenvm no yrnpoLLeHHOMY Crocoby Kak

[=~(5/48)(1/7)IZ =5-58902 -2,8-107 /48 =1,01 MM < [25] MMm.
XectkocTb naHenun AdocTaTo4Ha.

Pacuyet nonku Ha MeCTHbIN N3rnb BbINOMHAEM, pacCMaTpuBas ee Kak 4acTM4HO 3aLLeMIieHHyto B pebpax. Pacyer-
HbIW NPONET paBeH PacCTOSIHUIO B CBETY MeXy BHYTPEHHUMW rpaHsMu npofosibHbIX pebep lo =1190 - 2 - 20 -
—2-.85-2-35=910 MM (puc. 4 a). B pacyeTe NANTHON KOHCTPYKUUKN YyOOBHO paccMaTpueaTb NOMOCY LUMPUHOW 1 M.
Torpa noroHHas pacyeTHas Harpy3ka C y4eTOM Macchl MOSKW TONLWKUHOM 50 MM cocTaBuT (CM. Tabn. 2)

g=09-(12+1,1-005-1-1-25-10+5,4) =7,58 kH/ M, a MOMEHT
M=+q/11=+758-0,912/11=+0,59kH -M=+59-10°H - mwm.

Pa6oyas BbicoTa ho = hf.’ —15 = 50 - 15 =35 mm. Onpegensiem BbICOTY CXXaTOW 30HbI

x = Ity — /K2 —2M/(R,b) =35 - |35 - 25,9 10° /(15,3 (1000) = 1,12 wm.

Mnowans ceyeHs apMaTypbi U3 NpoBonokm knacca Bp-l: A = R, bx /R _=15,3-1000 - 1,12/410 = 41,8 mv2.
MpuHnumaem 54 Bp-1 ¢ warom 200 MM 1 nnoLwagbo AS= 62,8 MMm2.

COopHbIEe Heae300eTOHHbIE KOHCTPYKIHH
foPu MHOI03TazKHOI0 KapKaCHOIo 3AaHHA % C 3 0
(cBA3eBbIH BapHaHT)



KoHcTpynpoBaHue naHenu. lNepBbii NUCT Yyeptexen pebpucton naHenn (KMi1. XXBK. 03 — 1 — KX.U - T11)
COLEPXUT onanyboyHbIN YepTeX, CXeMy apMUpoOBaHuUs, cneundurkaumnio n BeoMOCTb pacxofa crtanun. B TekctoBom
Martepuane oTpaxeHbl 0COOEHHOCTM YTEHUA YepTexXen U Heo6XoaMMble yKasaHua No NpouM3BOACTBY uagenun. Ha
BTopom nucte (KM1. XXKBK. 03 — 1 — KX.N —111.01) n3obpaxeHbl CETKW, Kapkacbl, MOHTaXHas NeTnsa u rpynnosas
cneundukauns apmatypsbl.

lMpepHanps>XeHHble NaHenn Nofo6HOro TMna N3roTaBnnBalT B crieunanbHbIX dopMax ¢ TONCTbIMU PE3NHOBLIMU
npoknagkamu (ynpyrumum KoMmneHcaTtopamu) y TOpLOB Mo BCEW LUNMPUHE, B MPOTUBHOM Cllydae npu OTNYCKe HaTsxe-
HUA n3nenve 3aknHMBaeTca B (OPMe U Npu ero BbleMKe NPOUCXOAUT paspyLleHne TopueBsbix pebep. [MoaTomy B
npuMeYaHnn Ha nucTe genaemM COOTBETCTBYIOLLYIO 3aMuUChb.

Kpome 3aknagHbix getanen (nos3.9) n paboyen apmatypbl, 06beAMHEHHON B CETKM N Kapkacbl (no3. 3, 6 un 7),
yCTaHaBNMBaEM KOHCTPYKTUBHYIO apMaTypy: No3. 8 — rHyTble CeTKU, OXBaTbIBaloOLLMe Hanpsraemble CTepXHu (nos. 1)
B KOHLEBbIX yYacTKax u npegoxpaHsaiowme 6eToH oT packasnbiBaHUs NPU OTMYCKe HaTAXeHUs, no3. 4 — Kapkachl B
TopueBbIX pebpax 1 No3.5 — rHyTble Kapkacbl, COeQUHALME NpoaoSibHble U TopLeBblie pebpa.

[Mpu NpoeKTUpOBaHNN CETOK N KapKacoB y4YUTbIBAEM KOHCTPYKTUBHOE TpeboBaHMe HOPM: AfiMHa OT KOHLOB CTEpP-
XHen 0O OCU KparHero nepecekaemoro CTePXHS OOJKHA ObiTb HE MEHEE AMaMeTpa BbICTyNnarLero CTEPXHA U He
MeHee 20 MM. OCHOBHbIE HaAMMCK BbIMOMHEHbI N0 hopMe 4 [6]. DopMbl Tabnumy, cneundmrkaumii 4aHbl B NpuioXxeHuu 3.

YeTbipe neTnu npefHasHaveHbl Ang nogbema naHenu, ux gnametp 10 mm onpefgensem no traén. 4, umes B BUAY,
4YTO COOGCTBEHHAn Macca naHenu pacnpepensercsa Ha Tpy neTnu. Paamepbl neTenb HAXOAMM NO AaHHbIM Tab. 5.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
(cBA3eBbIH BapHaHT)



PacuyeT 1 KOHCTpyupoBaHue purens

Mpy Ha3Ha4YeHUM pasMepoB CEYEHUA pUrens KpoMe AaHHbiX Ta6n. 1 cremyeT y4uTbiBaTb, YTO BEPXHUE rpaHm
puUrens N NaHeny NepekpbITUs AOMKHbI COBMNAaAaTh, NO3TOMY BbICOTY CTEHKM HAa3Ha4aloT PABHON BbICOTE CEYEHUS
naHenu (c go6asneHvem 10 Mm pacTBopa Ana NYCTOTHOW MaHenu).

B cBAgeBbIX Kapkacax purenn paboTalT Kak CBOGOAHO OnepThle OAHOMNPONeTHbIe 6ankn. PacyeTHbin nponeT
paBeH paccTosHUIo Mexay ocsimu onop: [ = [ —2-130/2, rae [ — npoekTHas anuHa purens (puc. 1, 6), 130 mm —
ASMHA NOLLAA0K ONMPaHMA Ha KOHCOMM KOMOHH. PacyeTHbIMU SBAAIOTCA HOPMasbHbIE CEYEHNA B CepeanHe npone-
Ta U HaKJOHHbIE Y OMOp, HaYMHaLWMECS B Yrnax noapesku (puc. 5).

Mpumep 4. PacyeT n KOHCTpynpoBaHue purens
TpebyeTtcs paccuntTaTb U 3aKOHCTPYMPOBATL PUrENb CPELHErO MPOfieTa NEPEKPLITUSA C MYCTOTHLIMWU NaHENAMU.

UcxopHsle gaHHbie: Onvna purens [ = 5660 MM, pasmepsl cedenmna: b = 200 M, /2 = 450 mm, bf =400 MM, BbICOTA
pe6pa 230 MM, oTKyAa hf = 450 — 230 = 220 mm. BeToH Taxenblid knacca B30 (R, = 15,3 MMa, R, =1,08 MMa npu
V., =0,9), paboyas apmaTypa knacca A-lll (R =R _=355MMa, R =285 Mla npu d <10 MM 1 R =R _=365Mma,
R =290 MNanpn d = 10 mwm).

‘ MpoekTMpoBaHue puresns COCTOMT U3 Pa3aenos:

Harpysku n Bo3paencTBus
[ns BosBpara B 9T0 ornas-
JleHne Co CTpaHuL npumepa
UCTOSb3YITE 371eMEHT HaBY-

rauymm <ﬁ

PacyeT NpOYHOCTM HOpPMasnbHbIX ceyeHuUn
PacyeT NPpOYHOCTU HAKNOHHbIX Ce4YeHuUmn Ha nonepeyvyHyw cuny

PacyeT NpOYHOCTM HAKNOHHbIX CEYEHUN Ha U3rnbarwwmm MOMEHT

O000O

KoHcTpyuposaHue purens

CbOopHble HKeae306eTOHHbIE KOHCTPYKIHH
GoPu MHOIO3TAaz{HOI0 KApKACHOI0 3/aHHA % c 3 0
(cBA3eBbIH BapHaHT)



Harpy3ku n Bo3gevictBus. Pac4eTHbIN NponeT purens lO =5660—130 =5530 mM. [NoroHHas Harpy3ka OT CO6CTBEH-
HOro Beca purens (Mpu 06bLEMHOM Bece XenesobeToHa 25 kH / M®): HopmaTueHas — q.,=02-045+02-0,22) - 25=
= 3,5 kH/m; pacyeTHas — ¢_= 3,5 - 1,1 = 3,85 kH /' m (rpe Ve = 1,1 — KO3 PUUNEHT HAOEXXHOCTU MO Harpyske).
[MoNHy0 pacyeTHYIO Harpy3Ky onpegensiem ¢ MCNoNb30BaHMEM AaHHbIX Tab. 2 C y4eTOM Lara purenen 6,2 n Homu-
HaNbHOW ANINHbI NaHenemn 6 m:

BpemeHHas 5,4 -6,2=33,48 kH/wm,

oT Beca nona 1,2.6,2=7,44 kH/ wm,

OT Beca naHenen ¢ 3an1BKON LLUBOB 3,3-6=19,8kH/wm,

OT Beca purens 3,85 kH / m.

WToro: q = 64,57 kH/m = 64,57 H/ mwm.

C y4eToM Koa(phpuLmMeHTa HAAEXHOCTM MO Ha3HaveHuto Y = 0,95 Ans 3naHnii HopMasnbHOro YPOBHS HaAeXHoCTH [1]
pacueTtHas Harpyska ¢ = 61,3 kH/wm = 61,3 H/ Mm. Uarn6aownint MmomeHT B cepeamte nponera M = qu2/8 =
= 234,33 kH - M = 234,33 - 10°H - mMm. MonepeyHas cuna Ha onope Q = ¢ql /2 =169,5 kH = 169,5 - 10° H.

PacyeT npo4YHOCTM HOpMasbHbIX cedeHni. 3agaemcs d = 45 mm, a’= 30 mm. Toraa ho =450 — 45 = 405 mwm.
MOCKONbKY NOMKa HAXOAWUTCS B PACTAHYTOM 30He, CeveHne paccMaTpuBaem Kak NpsiMoyrofbHoe WwupuHoi b =200 Mm.
Hecyulas cnocob6HOCTb Ce4eHUs Ha n3rnb Mu CKabiBaeTCs U3 MOMEHTOB OTHOCUTESIEHO apMaTypbl AS: BOCMNPUHW-
MaeMbIX CXaTbIM 6€TOHOM Mb M cxaTon apmaTypou Ms’. Ycnosue Npo4YHOCTN UMEET BULA:

M < Mu =Mb+MS'.

Bbiuncnsaem Mb, 3apaBasiCb rpaHNYHOM BbICOTOM CXaToM 30HbI X = Xp = ER ho = 0,582 - 405 = 236 mMm, raoe
gR Haxoaum no 1a6n.6 c yd4eTom y,,= 0,9. Torna

M,=R,bx(h— 05x)=153-200 236 - (405 — 118) = 207,26 - 10° H -Mm < M =234,33 - 10°H - mm.

lNpo4yHoCTb HegocTaTo4YHa, TpebyeTcsa apmatypa As’.

) e P [ HECT D20
(cBA3eBbIH BapHaHT)



Onpepensiem, Kakyto 4acTb uarnbatouiero momenta M ponxHa BocnpuHumarts apmatypa A '
M '= (234,33 — 207,26) - 10° = 27,07 - 10° H - MM. |
Mockoneky M '= R A '(h — a'), Tpebyemas nnowage cxatoii apmaType|
A'=M'"/(R_(h— a)) =27,07-10°/(365 (405 — 30)) = 198 mmZ.
M3 cyMMbI NPOEKLUUIA CUN Ha FOPU3OHTaSIbHYIO OCb (pUc. 5, a) NS — Nb — NS’ = 0 HaxoguMm nnoLlanb pacTaHYTOM
apmarypbl:
A=(N,+N"/R =R, bx+R_A')/R =(153-200 236 + 365-198)/365 = 2176 mm>.
MpuHumaem no coptamenty A = 2214 mm? (2228 + 20925), A '= 226 mm? (2312).
MpoBepsieM NPOYHOCTb CeYEHUS:
x=(RA-R A')/(R, D) = (365 2214 —365-226) /(15,3-200) = 237 MM > X, = 236 MM.
B pacuet BBOOUM X = X, TOTAA
M =15,3-200 236 (405 — 118) + 365 - 226 (405 — 30) = 238,19-10°H - mwm.
[Mockonbky Mu > M =234,33.10° H. MM, NpOYHOCTb fOCTaTOYHA.
3alluTHbIe Crou 6eToHa: ANA HKHEN apMaTypbl d — d8/2 =45-28/2=31 MM > d =28 MM 1 6onbLue 20 MM, ANS
BepxHeln apmaTtypbl 30 — 12/2 = 24 Mm > ds =12 MM 1 60nbLie 20 MM, T.e. 3alyMUTHbIE CJION TaKXe [OCTaTOYHbl.
MprBeaeHHbIN NOPAAOK pacyeTa M3MEHUTCA He3Ha4YMTeNbHO, ecnin okaxeTtcs, 4to M, > M, T.e. cxaTas apmary-
pa no pacueTy He notpe6yeTcs. B 3ToM cny4ae HyXHO 3afaTbCs apmMaTypoit A ' 13 KOHCTPYKTUBHBIX COO6paXeHwuit
(BNs NpoCTpaHCTBEHHOrO Kapkaca purens oHa fonxHa 6biTb He MeHee 210 — Npu MeHbLUMX fMamMeTpax Kapkac B

MOMeHT noabema caedopmupyetcs). 3vaa A ', Hapem M '= RSCAS’(hO— a'),asatem M, =M - M.

Torpa ua ycnosus M, = R, b x (h — 0,5x) onpeaenum BbICOTY CXaTol 30Hbl X = /i — Jhg - 2Mb/(Rbb) ,

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
(cBA3eBbIH BapHaHT)



a u3 ycnoeus a u3 ycnosns N -N - N, - N ' =0 onpegenum A = (R, bx + R A ')/ R . 3ameTm, 4To Takoit
nopsnok pacyera To4Hee TabrMYHOro, MOCKOJbKY B pacyeTe cpasdy y4acTByeT KOHCTPYKTMBHasA apmartypa AS’, 6e3
KOTOPOM He 060MTUCH B NIIOGOM cllyyae.

B uensx skoOHOMUM cTanu 4acTb NPOAOSbHOW pacTaHyTon apMaTtypbl (2325 A-lll, T.e. He 60/1ee NOMOBUHbI AS)
obpbiBaem B nposieTe. [1na HaxoXAeHNs TOHEK TEOPEeTUHECKOro obpbiBa (paccTosHue M Ha pyuc. 6) NpupaBHYBaEM BHe-

(228 A-lll):

WHWA MoMeHT M || K HecyLueit cnoco6HOCTH HopmarbHoro cederus M ) ¢ ocTaslueiics apmatypoit A )

Xy =(R A ~RA"I(R, D)= (365 1236 — 365 -226)/(15,3-200)) = 120mMMm.

M, =R, bx,(h—05x

o)+ R.A/(h—a')=153-200-120 (405 —60) + 365 226 (405-30) = 157,6-10° H- MM =157, 6KH M.

(1

M, =M =qlm/2—qgm*/2,

oTkyza

m = 0,5[,~ \/(0,510)2 —2M /g =0,5-5,53— /27652 —2157,6/61,3 = 1,18 m.

OGpbiBaeman apmaTypa 3aBOAMTCS 3a TOUKM TEOPETUHECKOro OTpbIiBa Ha AnnHy @ = Q/(2q ) + 5d = 20d .
lMockonbky ¢ OmnpepensieTcs paboToN HAKIMOHHbIX CEYEHWIA, pacHeT @ NPUBOAMTCA HUXe, B paspenie «KoHCTpyw-

0

poBaHue».

T.K. 06bEM MpOEKTa [OCTATOYHO BENWK, pUresnb No BTOPOMW rpynne npefesibHbiX COCTOAHUA He pacCyuTbiBaAEM.
OTMeTMM TONbKO, YTO ecnn Ans pacTAaHyToM apMaTtypbl noTpebyeTca 6onblie 4332 A-lll, a ans cxaTton — 60nblue
220 A-lll He06Xx0AMMO YBENMUYUTL BbICOTY CEYEHUS pUrens, nHavye He obecneynBaeTca Tpebyemas XeCcTKOCTb KOH-

CTPYKUMN. YBenuyeHue knacca 6eToHa He gact HY>XHOIo npnpocTa XeCTKOCTHU.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
(cBA3eBbIH BapHaHT)



PacyeTt npo4yHOCTU HaK/IOHHbIX ce4eHUI Ha rnornepe4yHyro cusy. OnacHble HAKNOHHbIE CEeYEHUs HauYMHaTCA TaMm,
roe pe3ko MEeHSITCSA pa3Mepbl CeYEHUs purens, T.e. B yriy nogpesku (puc. 5, 6). Beicota ceveHuns 3gech h1 = 300 MM,
wupuHa b = 200 mm. MpoponbHas pacTaHyTas apmaTypa As(1)’ nogo6paHHas pacyeTom MPOYHOCTU HOPMalbHbIX
CeYeHui, 0o Onop He [OXOAMUT, MO3TOMY B OMOPHbIX y4acTKax yCcTaHaBMBaeM OOMNOJNHUTESIbHYIO NMPOAOSbHYIO apma-
TYypy A.«z) , AnamMeTp KOTOpoW onpedennm B pacyeTe HaKNOHHbIX CeYEeHUI Ha n3rnb. [na HageXXHOoro 3aaHkepuBaHus
ee npueapvMBaeM K ONOPHOW 3aknafgHoM nnactuHe TonwuHon 10 mm. C y4eToM 3TOro npefsapuTenbHO NpUHUMaeM
a =20 mm, Torpa /i = 280 mwm.

He npuctynas K pacyeTy, onpefMm MUHUMaNbHOEHOE nornepeyHoe apMnpoBaHme No KOHCTPYKTUBHBIM TpeboBa-
Huawm [2]. Mpun h1 =300 < 450 MM Lar s nonepeyHbIX CTEPXHEN (XOMYTOB) Ha AnuHe, paBHoW 1/4 nponeTa, fOXeEH
6bITb He 60nee 150 MM U He 6onee h1 /2 =150 mm. MpuHnmMaem s = 150 Mm. Mo yCRoBusM CBapku AVaMeTp XOMyTOB
dw = ds , roe dS — MaKkcumanbHbI AMaMeTp nepeceKkaroLMxcs cBapmBaemMblX CTepXHen. B Halwem cnydae d‘Y =28 MM,
npuHUMaem dw =8 MM, Asw =101 mm2 (gns 2@8).

[MpoBepsieM NPOYHOCTb HAKSIOHHOM NOJIOCHI Ha cxXaTue no gopmyne

Q<03¢_,¢p,R,bh,.
KoahhunumeHT, yuntoiBaoLLn BAUSHUE NONEepevYHon apmaTypbl,
p=1+5au =1+5-6,9-00034=1,16 <1,3;
specb a=E /E, =20-10*/29-10=6,9; u_=A_/(bs)=101/(200 - 150) = 0,0034.
KoahpunumeHT
P,=1- ,/J’Rb =1-0,01-15,3 = 0,847,
roe [3 = 0,01 gna Tsxxenoro 6eToHa.
[Mpo4YHOCTb NONOCHI
0,3-1,16-0,847 - 15,3 - 200 - 280 = 252,2 - 10° H> Q = 169,5 - 10° H.
YcnoBue BbINoOJ/IHEHO.
=) B ey HECT D20
(cBA3eBbIH BapHaHT)



MpoBepsieM NPOYHOCTbL MO HAKIIOHHOW TpeLinHe n3 ycnosua Q < Qu= Qb+ Qw. Mpy 3TOM NPOYHOCTbL CXaToro
6eToHa Ha cpe3

Q=M,/c,
rae M, =, (1+¢,+¢ )R, b hZ=2.(1+0+0)-1,08-200 -280? = 33,869 - 10°H - MM (30€Ch P, YUNTbIBAET BUA
6eToHa, ¢, — BNUsSHME CBECOB CXAaTOoN NofkK, ¢ — BNWUsSHUE NpeaHanpskeHus). MpoYHOCTb nonepeyHo apmaTy-
pbl, NepecekarLLen HaKNOH TPELLNHY,

QMF q9C0>
rne q ., = Rw Am/s =255 .101/150 = 172 H/Mm (3pecb Rm CHMXeHO Ha 10 % ¢ y4eTOM ocnabrieHUs CTEPXHEN
ceapkoit npu d_ /d =8/28 <1/3).

MocKoNbKy HakoOHHaa TpellnHa HaYnHaeTCs B yriy nogpesku, T.e. MoYTU Y rpaHn onopbl, NMPOEKLUIO ONacHow

HaKIOHHOW TPELLUUHbI HAXOAUM Mo opmyne

Co=+/M, /q,, =,/33,869- 108172 = 444 MM < 2/1,= 560 MM.
MpoeKumsi paccTosiHUS OT FPaHK OMopbl A0 KOHLA TPELLMHbI, UK MPOSeT cpesa ¢ = ¢, + 20 = 464 MM (puc. 5, 6).
Torpa
Q,=M,/c=33869 - 10°/464 = 72994 H,
Qm= q.,Co= 172 - 444 = 76368 H,
Q=Q,+ Q_=149362H.

BHeLuHss Harpyska ¢ npunoxXxeHa K nosikam purens, T.e. no OAHY CTOPOHY OT HaKMOHHOIO CEYEHMs!, B TO BPeMs
KaK onopHas peakuns Q ~ — no apyryto. Mo3ToMy Ha y4acTke NPOEKLMN HAaKNOHHOrO CeYeHMUs 3HaYeHNe nonepey-
HO cunbl nocTosHHo: Q = Q= 169500 H; Q > Q , cnenosatensHo, TpeGyeTcs yBennynTsb ( .

MpuHrmaem s = 100 MM, ¢ = 255 - 101/100 = 257 Himm, ¢, :\/33,869 106 /257 =363 < 560 MM, C = C, + 20 = 383 MM,

Q,=33,869 - 106/383 = 88431 H, Q =257 -363=93291H, Q = 181722 H > Q = 169500 H. [fpoyHOCTb fOCTaTOYHa.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
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Pac4yeT npo4YHOCTU HAKJIOHHbIX Ce4YeHUN Ha N3rubarLymn MoMeHT. [logpe3ka 6€ToHa B ONOPHbIX y4acTKax He
NO3BOJISAET 3aBECTU MPOLOSILHYIO apMaTypy 3a rpaHu ornop, no3ToMy, Kak OTMeyanochb Bbllle, yCTaHaBMBAaEM Mo
ABa Oy6nMpyoLLMX FOPU3OHTANbHbIX CTEPXKHS, 3aaHKepuBas UX Ha ornopax NpuBapKow K 3aknagHbiM nnactuHam. Ceve-
Hue cTepxHen knacca A-lll nogbvpaem pacyeTom HaKMOHHbIX CEHEHUI Ha U3rnbarLLmii MOMeHT (puc. 5, 6) 13 ycnoeus

M < Mu = MS1 + M

sw’
roe M — BHeLHUIN N3rn6atoLLIMii MOMEHT OTHOCUTENBHO TOYKU MPUOXEHUsT PABHOAEMCTBYIOLLEN YCUNIA B CXATON 30He,
M =R Az, — MOMEHT ycunus B NpOAONbHOI apMaType OTHOCUTENbHO TOM Xe TOYKM,
— 2 _ Y
M_ =q._ csl2—Toxe ycunuit B XOMyTax.
NpoeKLua onacHoro HakMIOHHOroO CeYEeHNs C, = Qm‘“/ q..,~ 169500/ 257 =659 MM > 2h0 =560 MM.MprHUMaem ¢, = 560 mm.
M=Q lx= 169500 - 645 = 109,3 - 10 H® mm,

max

roe lx= ¢, + 85 (puc.5,6). BenuunHa M onpefeneHa 6e3 yyeTta pasrpyxatoLlero 4eicTeus ¢ (Harpyska npunoxeHa
He K BEPXHEW rpaHun purens, a K nosikam).

M _ =257-5602/2=40,3-10°H - mm.

M, =M-M_=69,0-10°H - mm.
TpeGyemas nnowaab apmatypsl A =M _ /(R z ) = 69,0 - 10°/ (365 - 250) = 756 MMm?
(3mech Z_,, NPUHSATO MPUGIUKEHHO PABHBIM PACCTOSIHUID MEX/Y OCAMI CXAaTOM U PacTAHYTONM apMaTypei).

Bnvxariwme no copTaMeHTy CTEPXKHU 2322 MM, A51= 760 MMm2.
CTepXHU fomXHbl 6bITb 3aBefeHbl B 6ETOH Ha ANVHY HE MeHee

l=, R/IR+ AL, )d =(0,7-365/17 + 11) .22 = 572 mwm,
roe Rb= 17 MMMa (npwm Vo= 1), 3Ha4yeHua KoadhpnuneHToB w,"n Man NPUHATBLI 4719 CTEPXHEBOW apMaTtypbl nepuoan-

Yyeckoro npocuns [2].
[MpuHMMaeM ¢ oKkpyrrneHnem l(m= 580 mMm.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
(cBA3eBbIH BapHaHT)
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KoHcTtpyupoBaHue (cm. yeptex KM1.0KBK.03 — 1 — KXK.U — P2). HecmoTps Ha BHeLHe npocTyo hopMy, apMu-
poBaHue purenen npeacraBnsgeT cCo60n 4OCTATOYHO CMOXHYI0 3aady. [NpuyYnHOM 3TOro ABNAETCA HUXHEee pacnono-
XEHMe MoMoK U Hanmyme nopgpesky 6eToHa B KOHLUEBbIX y4acTkax A5 onupaHus Ha «CKPbITbl€» KOHCOMM KOJNOHH.
30eCb HEBO3MOXHO OrpPaHMynTbCA, Kak B MauMTax unu 6ankax, HabopoM MNOCKUX UMM FTHYTbIX CBAPHbIX CETOK U
KapkacoB, yKnagblBaeMblxX nocrnefosatefnibHO B popMy. [lepeyncrneHHble 06CTOATENbCTBA BbIHYXOAIOT NPUMEHSATb
CIOXHbIE U TPYAOEMKUE B U3rOTOBIIEHUM MPOCTPAHCTBEHHbIE KapKachl, 3aTpyaHAsA paboTy apMaTtypHOMy Liexy, HO
3aTo obneryas oOpPMOBOYHOMY.

MpoctpaHcTBeHHbIM Kapkac KIM1 (cm. YyepTtex KMN1.20KBK.03 — 1 — KXX.U — P2.01) cocTOMT 13 Tpex MnoCKuX
kKapkacoB. [1Ba BepTukanbHbix KP1 BKno4aoT NnpofofbHble paboune ctepxHn 12 A-lll (nos. 2), @28 A-lll (nos. 4)
n pacnpepgenutenbHble &5 Bp-l (no3. 3), a Takxe nonepeyHble &8 A-lll (mo3. 1). Fopu3oHTanbHbIM kapkac KP2
COCTOMT M3 NPOoAoIbHbIX pabounx ctepxHen 25 A-1ll (nos. 3) n pacnpegenuTenbHblX: NPOAONAbHbLIX &5 Bp-l (no3. 2)
n nonepeyHbix &8 A-1 (mo3. 1). Ansa c6opkm K1 ncnonb3yem oTaeNbHble pacnpefennTenbHble CTepxHu &5 Bp-I
(no3. 3 n 4 Ha kapkace KI11), npnyem cTepxHu nos. 4, KpoMe Toro, npegynpexnarT OTPbIB MOMOK NPU BO3AENCTBUM
Harpys3ok OT MiuT.

YKopoyeHHble NpoaosfibHble cTepxHU F25 A-lll kapkaca KP2 nmeloT TOYKM TeopeTuyeckoro obpbiBa, pacnono-
XeHHble Ha paccTosaHun m = 1180 mm oT ocen onop (puc. 6). B aTnux ceveHunsax

Q= Qmax— gm = 169500 - 61,3 - 1180 = 97166 H,
war xomyTos s =250 MM, g =R A /s =255-101/250 = 103 H/mm.

Otciopaw =Q /(2q,, ) +5d = 97166/(2-103) + 5 - 25 = 597 Mm. DaKTu4eckas ANnHa CTepXHel cocTasnsaeT
[, =1,—2m+2w =5530—2-1180 + 2 - 590 = 4364 MM, C okpyrneHnem [ = 4370 mm.

Mockonbky KP1 n KP2, asnasce getanamuKIl1, camu cocToaTt u3 getanemn, oopmnsgem gBe oTaeNbHble Tabnn-
Ubl FPYNMNoBbIX cneundukaumin: ogHy ans aNeMeHToB, Bxogsawmx B purenb (KIM1, M1), gpyryto — Ons S/eMEHTOB,
Bxogawmx B KMN1 (KP1, KP2). Ana MN-o6pa3Hbix cTepXHeln (No3. 4 kapkaca K1), HyxgaooLwmxca B 3CKM3e, cocTas-
nsemM BeLOMOCTb fleTanen no gopme 6 [7].

=) o somasinare wapacnore sanma ™ HECT D20
(cBA3eBbIH BapHaHT)




OnopHasn 3aknagHas getanb M1 BkaoyaeT nnactuHy n3 ctanu Mmapkm BCT3nc2 (nos. 1), aHkepa 412 A-lll (nos. 2),
npuBapeHHble K NnacTuHe BTaBp Nof cnoem ntca, n ropn3oHTanbHble cTepxHn 2322 A-1ll (no3. 3; nog6op cm.
B pasgene «PacyeT Npo4YHOCTU HAKITOHHbBIX CEYEHUA Ha U3rnbarLmii MOMeHT»). [locnegHue npueapusaroT K Noa. 1
py4HOW OyroBOW CBApKOM (3nekTpodbl 942) ABYCTOPOHHMMM WBaMK. [iMHa Kax[oro wea (C y4eToM OTCTYMfeHus
CTEPXHeW oT Kpas nnacTuHbl Ha 20 MM 1 HenpoBapa no KoHuam 10 Mm) lw =150-20—-10 = 120 mm. CBapHble LWBbI
paccuynTbiBaeM B COOTBETCTBUU C HOpMamu [9] B OBYX CEHEHUAX.

1. Mo meTanny LwBa n3 ycnosus

N/I@ k2l)=y,y.R,.
r,qeﬂfz 0,7, kf— KaTeT LUBa B MM, lw =120 MM — OnMHA OQHOrO LB, waz 180 MIMa — pacyeTHOe conpoTuseHne
wsa cpesy, Y, .= 1,7.=095, N =365 -760/2=138700 H — npofonbHOe ycunme B OQHOM CTEpXHe (CM. pasaen
«PacyeT NpOYHOCTN HAKINOHHbIX CEYEHUIN Ha U3rMbatoLLnUil MOMEHT»).
Onpegensiem kateT
k,=NI/(B2l,y,v R, )=138700/(0,7-240 10,95 - 180) = 4,8 Mm.
MpuHMMaem kf= 5 MM.
2. o meTtanny rpaHvybl criiaBieHns U3 ycroBus
N/, k2l)=y,v.R,,.
roe ﬂz =1,v,.,=1, Rm = O,45Run = 0,45 - 350 =157,5 Mla — pac4eTHOe CONpPOTMBIIEHME CTaNuM NO rpaHuLe cnnas-
neHus, Run— pacyeTHoe conpoTuBrieHne ctany BCT3nc no BpeMeHHOMY CONPOTUBIEHMIO.
138700/ (1 - 5-240) =115 MMNa < 157,5 - 1 - 0,95 = 150 MMa.
lIpo4yHOCTb LWIBOB fOCTaTO4YHaA.
OnameTp MOHTaxXHbIX netens d = 12 MM NpuHMMaem no Taén. 4, ux paamepbl Ha3Ha4aem no Ta6n. 5.

COopHble #Keae300eTOHHbIE KOHCTPYKIHH

Go P MHOTI'O3TazZKHOI0 KapKaCHOI'0 3AaHHA % c 3 n

(cBA3€BbIH BapHAHT)



PacyeT U KOHCTpyuUpoOBaHUue KOJIOHHbI

B cBfA3eBbIX Kapkacax ropusoHTasibHble Harpys3ku rnepeparoTca Ha avadpparmMbl XXECTKOCTU, NMO3TOMY KOJIOHHbI
BOCMPUHUMAIOT TONbKO BEPTUKAlbHbIE HArpy3kn. Ecnu cocegHme nponeTtbl U Harpy3kn 0OUHAaKOBbI, TO oNycKaeTcs
npunoxexue BepTuKanbHbix cun N Ha KONOHHY Y4NUTLIBATL TOMBKO CO CRyYaiiHbIM 3KCHEHTPUCUTETOM €, . 3Ha4YeHune
e, NpyHUMaeTcs 6onbluMM U3 Tpex BenuduH: /2 /30, [ /600 n 10 MM (rae /2 — BbicoTa ceyYeHUst KOMOHHbI, [ —
pacyeTHaa anvHa). [NoCKoNbKy ClyYanHbln 9KCLEHTPUCUTET MOXET ObiTb 1 CpaBa, U crnesa OT OCU, apMUPOBaHME
KOJMOHHbI MPUHMMAETCA CUMMETPUYHbIM: AS = As’. [ns aneMeHToB NPSAMOYrofIbHOIO CeYEeHUs NPy pacyeTHOW AnnHe
lO < 20/ 1 cummeTpuyHoi apmatype knaccos A-l, A-ll u A-lll pacyeT Ha BHELEHTPEHHOe cXaTue CO ClyYaiHbIM
3KCLEHTPUCUTETOM [JOMNYyCKaETCs 3aMeHsTb pacyeToM Ha LEeHTpanbHOe cxXaTue; Npyu 3TOM HanpsXXeHus B 6eToHe
npuHMMaloT paBHbiMKM R, a B apmatype — R

sc’

Mpumep 5. PacyeT n KOHCTpynpoBaHue KOJIOHHbI

TpebyeTtcs paccumTaTh M 3aKOHCTPYMPOBaTbL CPEAHION KOJIOHHY NMEPBOro aTaxa MepekpbITUS C MYCTOTHbIMU MNaHENSMMU.

UcxopHble gaHHbIe: BbicoTa aTaxa — 4,2 M; KONIMYECTBO 3TaXem 5; CETKM KONOHH — 6 X 6,2 M; Ce4eHne KOSOoH-
Hbl — 300 x 300 Mm. BeToH Tsxenbii knacca B30 (R, = 15,3 MManpuy,, =0,9), pa6o4as apmatypa knacca A-lll (R =
= RSC = 365 MIla). PacyeTHasa gnnHa KOMIOHHbI paBHa BbICOTE 3Taxa l0 =42 M.

MpoeKTnpoBaHMEe KOJTOHHbI COCTOUT N3 pa3fesoB:

Harpysku n sosgencrteus =) [InA Bo3BpaTa B 5TO OrNAB-
PacyeT NpOYHOCTM HOPMaNbHOro ce4yeHus S neHwe co crpammy npuMepa

:> MCI‘IOﬂb3yI7ITe 3JIeMeHT HaBu-
PacyeT Npo4YHOCTU KOHCONMU

raymm %
KoHcTpynMpoBaHMe KOJNIOHHbI =)
CbOopHble HKeae306eTOHHbIE KOHCTPYKIHH
;oPM MHOIO9TA2KHOI'0 KAapKACHOI'o 34aHHHA % c 3 0

(cBA3eBbIH BapHaHT)



Harpysku n Bo3gericTBus. [py3oBas nnowafb KOMOHHbI AC =6 x6,2 = 37,2 M2 PacyeTHas Harpyska OT Nepekpbl-
TUS OLHOTO 3Taxa (C y4eTOM AaHHbIX Tabn. 2)
N,=(g+p) AC =9,9-37,2 = 368,28 kH,
B TOM YuCIle NMOCTOSAHHASA U ONUTENbHas
N, =738 37,2 =274,54 kH.
PacuyeTHas Harpy3ka OT CO6GCTBEHHOr0 Beca pUrens:
N,=Vy V= [(0,2-0,45 +0,2.0,22) 5,36 + 0,2 -0,3-0,3]25- 1,1 = 20,25 kH,
roe V —o6bem B M3, y = 25 KH/M® — 06beMHbIl BEC >Keneso6eTOHa,yf= 1,1 — KOShPULMEHT HAOEXHOCTN MO Harpy3Ke.
PacuyeTHas Harpy3ka OT CO6CTBEHHOr0 BeCa KONMOHHbI:
N,=(03-03-42+2-03-0,15-0,15)25-1,1=10,77 kH.
PacyeTHas Harpyska OT MOKpbITUA (Tabsi. 3) Ha KONMOHHY:
N,=(g+p)A =684 37,2 =25445«H,
B TOM YucCJie NOCTOsIHHAs U ANUTeNbHas
N, =579 37,2 = 21539 kH.
CymmapHas npopofnbHas cuna B KOJIOHHe (C y4eTOM KoaphmumneHTa HaAexXHoCTH no HasHaveHumo y = 0,95)
N=@4N,+5N,+5N_+N,)y =(4-368,28+5-20,25+5-10,77 + 254,45) 0,95 = 1789 kH.
OT NOCTOSIHHbLIX U AAUTENbHBLIX Harpy3okK
N,=(4-274,54+5-20,25+5-10,77 + 215,39) 0,95 = 1395 kH.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
GoPu MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA % < > ﬂ
(cBA3eBbIH BapHaHT)



Pac4eTt npoYyHOCTU HOpPMaJlbHOro ce4yeHusi. YCNoBUE NPOYHOCTU UMEET BUL!
N=< p[RA, +(A +A])],

roe Ab =300 - 300 = 90000 Mm? — nnowiafb 6€TOHHOro CeveHus, ¢ — KO3MULMEHT, YHUTbIBAOLNA TMOKOCTb
KOJIOHHbI U ONUTENbHOCTb OEWCTBUSA Harpy3oK.

Mpeobpasys popmyny, NONyYnM:

(A,+A') = (N-pRA,) / (pR ),
p=p+2(p,-p )R (A +A")/(RA,) <o,

roe ¢, v @, KOAPMULUNEHTbI, NPUHMMaeMble No Tabn. 7.

KoadpchmuumeHT ¢ onpefensiem nocnefosatenbHbIMW NPUONIKEHUSMU. B nepBOM NpUGAVXKEHUN NPUHUMAEM @ = @,,.
B Hawem cny4ae, npu [, / h =4200/300=14un N,/ N =1395 /1789 = 0,78, koachcbnumeHT ¢, = 0,83, ¢, = 0,86.
Mpun ¢ = ¢, onpepensiem (AS + As') =(1789-10° — 0,86 - 15,3-90000) / (0,86 - 365) = 1927 MMm2.

[MpoBepsem:

¢ =0,83 + 2(0,86 — 0,83) - 365 - 1927 / (15,3 - 90000) = 0,86.

PesynbTaThl cxoasaTcs, ruiowagb apMaTypbl Nogo6paHa BEPHO.

MpuHnmaem no coptameHTy 425 A-ll (AS +AS’ = 1963 MM2). 3aMeTUM, YTO eciu Gbl nposepka He colunach, To
BO BTOPOM MpUBAMKEHUN CNIe[0BaNo NpUHATb 3HAYEHUE (P CpefHee MeXAy Ha3Ha4YeHHbIM BHa4Yane v nosy4eHHbIM
B UTore pacyeta. [1ofly4eHHbIN NPOLEHT apMUpPOBaHKs OT paboyer nnolwianm 6eToHa COCTaBNAeT:

u=(A+A")100/(bh,) =1963-100/(300-255) = 2,57%.

Mpn rM6KOCTN KONOHHbI l0 / h =14 370 BbILLE MUHUMALHO AONYCTUMOrO NPOLEHTa apmupoBanua i . =0,2% (Tabn. 8)
1 MeHbLle PeKOMEHOYyeMOoro MakCMmanbHoro i = 3%.

CbOopHble HKeae306eTOHHbIE KOHCTPYKIHH
GoPu MHOIO3TAaz{HOI0 KApKACHOI0 3/aHHA % c 3 0
(cBA3eBbIH BapHaHT)



PacueTt npo4yHocTu KOHcosin . CKpbITbie KOHCOMM (PUC. 7) UMEIOT Masible pa3Mephbl, MO3TOMY UX apMUPYIOT XKECTKOWN
apMaTtypoi, KOTOPYK PacCUY/TLIBAOT HA BO3[ENCTBME OMOPHbIX peakuun purenen Q 6e3 yyeTta pa6oTbl 6eTOHA.
Ycennus B HakMOHHbIX NnacTuUHax (2 Ha puc. 7) onpegensemM 13 yCroBus paBeHCTBa HyS0 NPOEKUUI CUN Ha BEPTUKANb

N_=Q/sin 45° = 169500/ 0,707 = 239745 H.

CeueHwue nnacTuH n3 ctanvu BCt3nc2: 25hn= 2.8-120=1920 Mm2, rae O — TOMLMHA NNACTUHBI, hn — ee wypuHa no

ropmnaoHTanu. MNnowanb HOpManbHOro ce4eHuns nNnacTuH A"= 1920 - sin 45° = 1357 MM2, CXMUMaIOLLMEe HanpsixKeHNs

0=NH/AH= 239745/1357 =176 <R =245 MIMa.
Yennus B pacTaHyTbIX CTepXHAX (1 Ha puc. 7):
NS = Nn- sin 45° = Q = 169500 H.
OTkyga
A =N_/ R =169500 / 365 = 464 Mm2.
MpuHumaem 2318 A-llI (AS = 509 MM ). HuxHune cxartble n pacnpefenuTenbHble CTEPXHN (3 1 4 Ha puc. 7)
npMHUMaeM TOro Xe CevYeHus, 4To un sepxHue: F18 A-lIl.

KoHctpyupoaHue (cMm. 4epTtex KIM1.0KBK.03 — 1 — KXX.U — K4). B BepxHel 4acTu KONOHHbI MO yrnam npegy-

cMmartpuBaeM BblEMKW AN BbIMYCKOB apmaTypbl C nocnenyoLlein nx cBapkon € BbINMyCKaMy CTEPXHEN BblLLeCTOosLen
KOJIOHHbI. [ocre MOHTaXa BbleMKW 3afieNbIBaloT 6ETOHOM.

OnvHy KONOHHbLI onpefenseM ¢ y4eTOM 3aJefiK ee HMXe oTMeTKM nona Ha 0,8 M 1 pacnosioxeHus ctbika Ha 0,65 M
Bbille nepekpbiTna: [ =4,2 + 0,8 + 0,65 = 5,65 M. MNpofonbHble CTEPXHW, ONpeaeNeHHbIe pacyeToM, BKNoYaeM B aBa
nnockux kapkaca KP1, koTopble ¢ MOMOLLbIO MONepeYHbIX CTEPXHEN 0O6beAMHAEM B MPOCTPAHCTBEHHbIN Kapkac K11
(cm. yepTex KIM1.0KBK.03 — 1 — KXX.N — K4.01).

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
Go P MHOIO3TazKHOI'0 KapKaCHOro 3JaHHA % < > ﬂ
(cBA3eBbIH BapHaHT)




LLlar s nonepey4HbIX CTEPXHEN [OSMKEH O6bITb HE 6051ee 500 MM 1 He 6onee 20d5, roe ds — ouamMeTp NpoaosibHbIX
cTepxHeit (B Hawem cnyyae d_=25mm). Mpup = (A +A ')/ A, >3 % war s ymeHbwaetcs 4o 300 Mm unm ao 10d .
B Hawem cny4vae U = 2,57 % < 3 %, npuHumaem S = 500 mm. Mo ycnosusam cBapku guameTp nornepeyvHbiX CTEPXHeN
OOJDKEH ObITb HE MeHee O,25ds, npuHumaem &8 A-I.

CornacHo Tpe6oBaHMaM HOPM [2], 3aLLMTHbIN cnol 6eToHa Ao paboyer apMmaTypbl LOJKEH COCTABNATbL HE MeEHee
20 MM 1 He MeHee d_g, B Hawewm cny4yae — 25 MMm. OKOHYaTeNbHO pPaccTosiHne OT OCel NMPOAOSIbHbIX CTEPXHEN A0
HapYy>XHbIX rpaHei nNnpuHMMaeMm pasHbIM 45 MM — C Y4€TOM BO3MOXHOCTU HageBaHusa Ha KI11 ceToK KOCBEHHOro
apmupoBaHusa C2. 3Tu ceTku, Hapagy ¢ cetkamun C1, ycTaHaBnMBaeM B BEPXHEN YaCTU KOJIOHHbI ANA NpefoxpaHe-
HUs 6€TOHa OT paspyLUeHUs NpM MECTHOM CXaTuu, T.e, CMATUUN (B HMXKHEN YaCTN OHU He HYXHbl, TAK KaK KOMOHHa
3ajenaHa B cTakaHe oyHaameHTa). Pasmepbl s4eek ceToK AoMKHbl 6biTh B npegenax ot 45 no 100 MM, HO He 6onee
1/4 MeHbLUEN CTOPOHbI ceveHns anemenTa (300 /4 =75 mMm), war ceTok — B npegenax ot 60 o 150 mm, HO He 6onee
1/3 MeHbLUel cTopoHsbl (300/3 =100 MMm). Ha anuHe (oT TopLa KOJIOHHbI) HE MEHee 10d =10-25=250 MM ycTaHaBNu-
BalOT HE MEHbLLE YeTbIpeX Takmx ceTok. Mpu 3ToM K03 PULMEHT 06BEMHOrO apMMPOBAHNSA JOMKEH ObITb M, > 0,0125.
MpenBapuTenbHO Ha3HavYaeMm Lwar cetok S = 80 MM, cTepXXHU &6 A-lll ¢ auerikamun 45 X 45 mm gna C1 160 X 60 MM onsa C2.
Onpepensiem KoathduLMeHT apmuposanus Ans C2 (y Hux 6onee KpynHble sqeikn): i =(nA_Il +n Asyly) (A /,S)
=5-28,3-280-2/(90000 -80)=0,011<0,0125. (3pect 1, u 1, — 4mcno, A, n A — nnowapns cevenns, [ vl —
ONINHA CTEePXHEN CETOK B 060MX HanpasneHusXx; Agf— nnowiagb 6eTOHHOro ce4yeHuns, S — Liar CeToK). VmeHbLuaeM
war:s =70 Mmm, ,uxy = 0,0126 > 0,0125, ycnosue ynoBrneTBopsaeTCS.

O6beMm 6eToHa KonoHHblI 0,52 M3, cobcTBeHHas macca 1,3 1. CornacHo T1a6n.4 gBe netnu (no3. 4) npeny-
cmaTpuBaem n3 ctepxHen F10 A-l. NMpu CUMMETPUYHOM CEYEHUM N apMUPOBaHUK NeTNU LenecoobpasHo pac-
nosiaraTb Ha paccToaHuax ot Topuos @ = 0,21 [=1,18 m (roe [ =5,65 M — gnvHa KOJIOHHbI), TOrAa NOAOXUTENbHbI
W oTpuuUaTesibHbI MOMEHTbI OT COGCTBEHHOr0 Beca paBHbl. [TOCKONbKY TAKOMY PacrofioXXEHMUI0 MeLLalT KOHCOSMU,
npyHumaem d = 1,25 m. Ina MoHTaxa KOMOHHbI NpedycMaTpuBaem B Hel oTBepcTne 40 MM, B KOTOpoe 6yneT
BCTABAATLCHA CTANIbHOM LWITbIPb C KONbLAMW ANS CTPOMOBKM NPU MOHTaxe.

Go P MHOTI0O3TazKHOIo0 KapKacHOro 34aHHA
(cBA3eBbIH BapHaHT)
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Hanpsiraemyto apmatypy (nos. 1) Hatarusatb 3 / TEPMUYECKIM CIOCOGOM Ha
ynopb! popmbl. BennymnHa KOHTponmpyemoro Hanpsixenns 460 MlMa.

lMepepaTo4Has npo4HoCcTb 6eToHa He Huwke 17,5 MIa.

Ha nnaHe no3s. 1 ycrioBHO He rokasaHa.

Bepomoctb pacxopa cranu, Kr

Hanpsraemas Wizpenvs apmatypHble
ap-pa knacca Apmarypa knacca
Mapka
snevenTa AlV Bp- Al Beero
I'OCT 10884-81 rOCT 6727-80 rOCT 5781-82
@12 Wroro| @3 | @4 @5 | iroro | @10 Wroro
m 20,1 201 | 41| 37| 32 | 102 | 22 22 | 132
os. O6osHaqerme HaunmeHosarne Kon Ipuwe-
qaHme
Jetanm
1 Hanpsraevas apmatypa
@12 A1V, | = 5980 4
2 | KIM1.XKBK. 03— 1-KX.N—IM.01|letm @10 A-l, | = 900 4
C60p04HbIE eaeHMLIb
3 —I11.01|Cetka C 1 2
4 —[11.01|Cetka C 2 1
5 —[11.01|Cetka C 3 1
6 —[11.01| Kapkac Kp 1 8
Marepuans!
BetoH knacca B25 0,8 M
KI1 1. XKBK. 03 — 1 — KXW - 11
Cragus | Macca Macwrab
Wam. | Kon. | Sluct | N°aok| Moanmes | Aata [lycToTHas naxens P 2079
Pyxosoautent nepekpbiTvs 11
Beinontun
Iposepun swer | Jucros 1
(BY3)
( N° rpynnel )

0 0F



_c1 c2

1

2 1 R S
war 200

~~ war 200 war 50

20

o

290
N

/ ,20
g
400
440

, 20 20
- VA
1440
S
N
C3 20) 1,60 200x5=1000 0 20
1 ©
1160
—r s
ESINS
oS
Q| o
4 @ Kapkacsi 1 ceTku BapuTb
2 é - KOHTaKTHOWM TOYEYHOV CBapKow
S
&<% Macca | Macca
N Mapka |lo3s. HaumeHosaHve Kon.| 1 pger. | usgen.
Kr Kr
151 | 200 250%22=5500 200, |15 |© EEE
AA A Metns 1 (&5Bpl, I = 6 | 02
5930 c1 1,43
R 30 2 (@3 Bp-l, 1 =290 8 | 0,015
30 o 1 |@6Bp-l, | = 1440 3 0,18
R20 §| | ¢2 073
+ RZO@ 2 |@3Bo-| 1 =440 8 | 0,023
__kpt 1 |268p, 1 = 5930 7 | 0208
2 1 2 °s I, @8 Bp-, I = 1130 25 | oo | 0%
S — 0 =1y = &
war 100 N = n
1 |@4Bpd, 1 =1230 2 | 0113
S KP 1 0,46
N 2 |4 Bp-, 1 =210 13 | 0,018
o)
_4& LLL" KI1 1. XKBK. 03— 1 — KX. Y - [11.01

1230
Cragus | Macca Macuwra6
Usm. | Kon. | inet | Negok| riognucs | Aara Wanenus
PyosoguTens apmarypHble P
Beimonun v 3aKknagHble
Iposepun swer | Jucros 1
(BY3)
( N° rpynner )

%
-
=
O




Bup Cxema apmupoBaHus
1000 2 Ocb 7 6
cummeTpu> N\
T S —— T =
i 8
1 | 1 2 =
Ol [
' 3"‘ 1 g 3
I, B 5980 |
7 A
1-1 2-2
20 20, 15
T | (s
(=) ~>~
S o - jFQ
S R50 ® g |fe R50 ®
< ~ =
] e
L | T
8 45 85 35
17 5980 1190
3-3
7 2 4 5
I VA |
N 4
f / uu T
3 L~ 8L~ < 125, PN\\_9
4 |es
5-5

Hanpsraemyto apmartypy (no3. 1) Hatarueatb 3 / TEPMUHECKIMM CTOCO6OM Ha
ynopb! popMbl. BenmymHa KOHTponmpyemoro Harnpsixxenns 600 MIMa.

lMepepaTo4Has NnpoyHoCTL 6eToHa He Hxe 21 Mla.

B ceyeHunn 3-3 1o3. 1 ycroBHO He rokasaHa.

TnnTy u3rotaBnmBaTh TOLKO B (hopMax C ynpyrumm KoMmneHcatopamm
(BehopmupyemMbiMu KeccoHamm).

Moa. O603HaveHme HaumeHosatme Kon Tpviwe-
qaHme
Leranu
1 Hanpsraemas apmatypa
@12 A-V, | = 5980 2
2 | KIM1.2KBK. 03—1—-KX.N-1.01|letms @10 A-l, | = 850 4
C60podHbie eaeH bl
3 —I11.01|Kapxac Kp 1 2
4 —I11.01|Kapkac Kp 2 2
5 —I11.01|Kapkac Kp 3 4
6 —I11.01|Cetka C 1 1
7 —[11.01|Cetka C 2 2
8 —11.01|Cetka C 3 4
9 —I11.01| Visgenve 3axn. M1 4
Marepuarns!
BetoH knacca B30 0,71 M
K 1. XBK. 03— 1—KX. U -T11
Cragus | Macca Macwra6
Nam. Kon. | fuct | N°gok| Mognmcs | Qata
Pyosogurens Pebpuctas naHens P 1775
Boinonn nepekpbiTus M1
TMposepun swer | Jucros 1
(BY3)

( N rpynner )

%
-
=
O



Cc1 c2
2 2 o S 2 JIHus 2 o 1. Kapkackl 1 ceTku BapuTb KOHTAKTHOM TOYEYHOU CBapKOUA.
war 200 N N =| war 200, crnea [/ N
1 ~ X 3 -3 o 2. % — cBapka BTaBp roj cioem ¢oca;
war 200 S < '%“‘ 3 % % — Py4Hasl fyroBas cBapka anektpogamu 942, Beicota
SIS 1 = CBapHbIX LWBOB — 5 MM.
1 40 200x28=5600 4 ]
S — 5680 3. Apmaypa knaccos A-lll, A-V — no FOCT 5781-82,
0 200x29=5800 40[ N9 knacca Bp-I— no FOCT 6727-80,
5880 npokat — no FOCT 8509 —72.
C3 Kp1
2 Jinvivn ! 2 <} 2 2 1 2 Macca | Macca
TPTY R _ o
war 50 RC" n6a / d war 150" 11250 N\ N = Mapka |os. HaumveHoBaHne Kon. | 1 ger. | uagen
1\ S 38 Kr Kr
gl T\ g A8
Q = | = 1 |@4 Bp-l, 1 = 5880 6 | 0541
WV ol of T_._... 401350 250x12=3000]1350}|40 & c1 6.07
/A ]l S| F=ria v 2 |@4 Bl 1 = 1040 30 | 0,094
© S
(l‘\" S 1 |4 Bo-l, | = 5680 3 | 0523
Kp3  JuHus cruba cz 2%
SH 1 2 (@4 Bp-l 1 =540 29 | 0,048
20]] s0x14=700 [J20 R - S
§ 740 * 2 4+ S 1 |@4Bp-, | = 600 6 | 0,057
ra c3 1,30
Kp2 2d|350! 350 B 2 |@8Bp, 1=1130 15 | 0,069
1 IS 740 1 |D5 Bp-l, | = 5780 2 | 082
R KP 1 319
2 SFs — 2 |@5Bp-, 1= 335 31| 0,049
war 200 5 8 ! S 1| @6 Alll, 1 = 1040 2| o0z
~ vill, L= '
20}, 200} 5=100014,20 * " L ° KP2 1,10
1040 2 (26 Alll, 1 =360 11 | 0,081
1 (@6 Al 1 =90 2 | 0,160
KP 3 0,36
M1 Metns 2 |6 Alll, 1 = 360 7 | 0018
R30 1 |@8 Al I =300 2 | 0,118
M1 | 2 |@8Ad =30 2 018 | 45
o 3 |L80x6 BCr.31c2, | = 100 110736
B4
S n KIT 1. KBK. 03— 1 — KOK. U — 11.01 3
R20 Cragus | Macca | Macwra6
Wam. | Kon. |nucr | Neaok| roanwcs | Aara Wspennsa
Pyxosomens apmarypHble P < :
Beinonnn v 3aknafHele
Iposepun Jwer | Jiucros 1
(BY3)
<5 ( N rpyne1 )




600 600

150 1 |<— 150
— 2 5660 —
-1 2-2
— .
—_ A
200 —
100 | | |100
400"
1 3 1
ad
JARY
) pis I
2 VAERS JU
©)
20 1

11W]

OTnyckHas npo4yHoCTL 6eToHa — He Hxke 21 Mla,
B 3MMHee Bpems — He Hxe 27 MlMa.

BegomocTs pacxoga ctanu, kr

W3 penus apmatypHble
Apmarypa knacca
Mapka
anemerra Al Al <,
rOCT 5781-82
@8 | @12 | @25 | @28 |roro| @8 | @10 | uroro
P2 11,2 | 100 | 338 | 516 | 1062 33 1,8 51
W3penus apmarypHble Wanenus 3aknagHsie
Apm. knacca Apmartypa knacca IMpokat mapku
<, Bpl Alll BCranc2
roct 672780 | B | roct sm1-82 | roct 103-7 | Beero
-10
@5 | Uroro @12 | @ 22 | Uroro « 150 | Y1oro
6,4 64 |117,7| 1,8 89 107 | 45 4,5 152
los. O6o3HayeHne HaumeHroBarve Kon. Tpuwe-
qaHme
@OQO“IHH& efeHuLbl
KIM1. XXBK. 03— 1-KX.N—P2.01 |Kapkac Kn1 1
2 — P2.01 |3 genve 3aknagHoe M1 2
Lerann
3 — P2.01|lNetm @12 A-l, 1 =1020 2
Marepuans!
BetoH knacca B30 0,74 M
K 1. )KBK. 03 -1 - KX. - P2
Cragns | Macca Macwra6
Wam. | Kon. | Jluct | N°aok| Moanmes | fata
PyrosoguTens Purens P2 P 1850
Beinonkun
Iposepun swer | Jucros 1
(BY3)
( N° rpynnel )

%
-
=
O



Krit

Begomocte getanen kapkaca Krit

185
1&‘4/1 ! ﬁ‘ s © Kapkacb narotasnmsatb
”\ \ = Toamyust Sckuz Y1 MOMOLL{ KOHTaKTHOM
;. —=F TO4YEYHON CBapKU
— ®
a9
f // , 2 % . 350
N 185 185
f\ /1 \[ -F\llr
160} 25 4 4/ 251160] Ry Creumngukaums fetaneii kapkacos KP1, KP2
15 150 15
war 250 5620 Macca | Macca
100100
380 Mapka |[o3. HaumveHosare Kon. | 1 ger., |u3gen,
KP1 Metns Kr KT
1 1 1 1 R30
/iar 10gA0ar 250 e N\ < 1 |@8 Al I =430 33| 0,17
2 s 2 |12 Al 1 = 5620 1 5,01
20 ] 20 % KP 1 372
— i S 3 |@6Bp-, | = 5340 1| o0&
3 A 8 ® 4 |@28 Alll I = 5340 1 258
4 P=F °¥ Al
[<) - 1 |@8A-, 1 =380 22 ), 1t
160] 900 | 3500 “—— | 900 | 160 & & o1
1 1 5620 1 1 R20 KP2 2 |26 Bp-l, I = 5340 2 0,8 388
KP2 3 |@25 A, | = 4320 2 | 1691
1 e | 1 o
o e T T S
wiar 250 l: Macca | Macca
T Mapka |lo3s. HaumeHosaHe Kon.| 1 ger., |nu3gen.,
3| 8 Kr Kr
Q| ®
—F 1 |Kapxac KP 1 2 372
9
45 ||440| 4370 |440|| 45 RIS 2 |Kapkac KP 2 1| 388
o x * K1 116,3
5340 3 |&Z6Bp-, 1 =180 22 | 0,026
4 |@28 Al I =720 22 | 0,116
M1 1-1 10x 150 _
_ 1 |Monoca “BCrancz ’ | = 190 1 224
‘% ] 8 M1 | 2 |@12A0 1 =250 4| 02 | 76
2 g
1 1 — 3 [ze2am i =710 2| 22
3 i * i | R
“‘ ¥ —F KIT 1. KBK. 03 — 1 - KX. U — P2.01
SAES)
1 30|90 [30° ©
S 1 3 Cragusi | Macca | Macwra6
Wam. | Kon. | Jluct | N°aok| Moanmes | fata
150 580 * — cBapka BTaBp nog Pyromomon Wspenus apmatypHsie P
1 1 d croem ¢prroca. r— M 3aKknagHele

* % — pyyHasi gyrosas cBapka anektpogamm 942,
Kartet LBOB 5 MM.

IMposepusn

smer | Jlucros 1

(BY3)

( N° rpynner )

%
-
=
O
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[ 3150 [
5650

i

K
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=280 40
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70%x 4

<

2-2
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oy 60
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= Diaicl
8
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Bepomocts pacxona ctanu, Kr

Wz penvs apmatypHsie
Apwmarypa knacca
Mapka
A-lll Al
aneMeHTa Bcero
OCT 5781-82
@6 | @25 |roro| @8 | @10 | Uroro
K4 48 | 868 | 916 4,8 1,0 58 97,4
W3nenus 3aknagHble
Apmatypa
OTnycKHas MPOYHOCTL Kknacca IMpoxar mapk
6eToHa — He Huxe 21 MIa, < Al BCrance
B 3UMHEe BPEMS] — HE HIXKe Bcero
27 MMa. roCT 5781-82 rocCT 103-76
-10 -8
@ 18 | Utoro %120 | x60 Wroro
50 50 56 1,8 7.4 124
Ios. ObosHayerme Havmerosarme Kon. Tpwe-
. daHue
C60p0Hble efeHLbI
1 | KM 1.KBK. 03— 1—KX.M— K4-01|Kapkac Kn1 1
2 — K4-01|Cetka C1 2
3 — K4-01|Cetka C2 3
4 — K4-01 |z genvie 3aknagHoe M1 1
Letam
5 — K4-01 (et @10 A-l, | = 850 2
Marepuansi
BetoH knacca B30 0,52 M
KM 1. KBK. 03 -1 - KX. - K4
Craguss | Macca Macuwra6
Wsm. | Kon. |Juct | N°aok| Mognmce | Nara
Pyxosomrens KosnoHHa K4 P | 1305
Boinonunn
TMposepun swer | Jlucros 1
(BY3)
( N° rpynner )

0 0F



K1 KP1 letnsa

R30

pog, 410
i
N

poo, 420
1

260

5000
5640
5000
5640

500%x10
500%x10

id
|
i

20

10| 30| |

Jo)

25 ||210]) 25
260"

C1 c2

X

1

) N
180| | 30

~J

1

W
S,

30 45x4=1so[
-

30 | |45 4=
240

0| sox4=240 ||20
280

|

7

N

20| | s0x4=240
T 280

Kapkacb! 11 ceTKn n3rotaBmBaTth Npu MOMOLLM KOHTAKTHOWM TOYEYHOW CBapKU.
% — pyyHas gyrosas cBapka anektpogamu 942, kateT LWBoB 5 MM.

Cneungpukaums getanei kapkaca KP1

Macca | Macca
Mapka |lo3. HaumeHosaHue Kon. | 1 ger., |usgen.,
K KT
1 (@25 All, I = 5640 2 21,7
KP1 446
2 |@8A, 1 =260 12| o1
Macca | Macca
Mapka |los. HaumeHosarme Kon. | 1 ger., |usgen.,
Kr Kr
1 |Kapkac KP1 2 44,6
Kt 91,4
2 (Z8A, I =260 24 0,1
1 (@A, 1=240 6 | 0,095
C1 0,74
2 |@6 Al I =110 4 | 0,043
c2 1 |@6A- [ =280 10 | o111 1,11
10x 120
1 |Monoca “BCrance ' 1 =295 2 2,78
8x60 _
2 |lMonoca BCranc? 1 =115 4 0,45
M1 3 (D18 Alll 1 =250 2 | 1,18 124
4 |18 Al I = 460 2 0,%2
5 |D18 A, | =205 2 | 041

KI 1. XKBK. 03— 1 = KX. 1 = K4.01

Ham. | Kon.

Jiner

Negok

Toanuce

flara

Pyxosogurens

Beinonkun

IMposepusn

Usnenus apmatypHble
v 3aknajHole

Cragus | Macca

Macwrab

P

swer |

Jiucros 1

(BY3)

( N° rpynner )

%
-
O



MpunoxeHue 1
McxopHble faHHble AN NPOEKTUpPOBaHUA

Ta6bnuuya 1
MapameTpbl 3aaHNA B NnaHe, M:
wap septoit — L x L, nopuepton — [ X [, (rne L v L, — wvpnna v anuna ananus, [ n [, — ceTka konowH)
MpeanocneaHss MocnepHss unchpa Wwndppa
umcppa incppa 1 2 3 4 5 6 7 8 9 0

: 21 x 56 15 x 35 18 x 56 20 x 48 24 x 50,4 21 x 60 18 x 42 15 x 48 16,2 x 54 18 x 38,4

7x7 5x7 6x7 5x6 6x 72 7x6 6x 6 5x6 54 x6 6 x 6,4

5 15 x 65 15 x 60 15 x 49 15 x 66 18 x 60 18 x 56 18 x 66 18 x 63 18 x 58 18 x 62

5x 6,5 5x6 5x7 5% 6,6 6x6 6x7 6 x 6,6 6 x 6,3 6 x 58 6 x 6,2

. 16,5 x 50 16,5 x 55 16,5 x 60 16,5 x 65 16,5 x 56 19,5 x 40 19,5 x 44 19,5 x 54 19,5 x 52 19,5 x 49
55x5 55 x 55 55x6 55 x 65 55x7 65 x5 65 x 55 65 %6 6,5 % 6,5 65 x%x7

a 18 x 50 18 x 54 18 x 58 18 x 64 18 x 66 18,6 x 54 18,6 x 54 18,6 x 58 18,6 x 65 18,6 x 56

6x5 6x 54 6 x 58 6 x 6,4 6 x 6,6 62 x 6 62 x 54 62 x 58 62 x 6,5 62 x 56

21 x 55 21 x 52 21 x 54 21 x 56 21 x 60 21 x 58 21 x 62 21 x 64 21 x 66 21 x 55

° 7x5 7 %52 7x 54 7 x 5,6 7%x6 7 %58 7 % 6,2 7 %64 7 % 6,6 7 x 55

5 19,5 x 52 19,5 x 54 19,5 x 56 19,5 x 58 19,5 x 62 19,5 x 64 19,5 x 66 18,6 x 55 18,6 x 62 18,6 x 64

65 x 52 65 x 54 6,5 x 5,6 65 x 58 6,5 x 6,2 65 x 6,4 6,5 x 6,6 62 x 55 6,2 x 6,2 62 x 6,4

. 20,1 x 51 20,1 x 53 20,1 x 55 20,1 x 57 20,1 x 59 20,1 x 61 20,1 x 63 20,1 x 65 20,1 x 67 20,1 x 69

6,7 x 51 6,7 x 53 6,7 x 55 6,7 x 5,7 6,7 x 5,9 6,7 x 6,1 6,7 x 6,3 6,7 x 6,5 6,7 x 6,7 6,7 x 6,9

. 18,9 x 52 18,9 x 54 18,9 x 56 18,9 x 58 18,9 x 60 18,9 x 62 18,9 x 64 18,9 x 66 18,9 x 68 18,9 x 63

6,3 x 52 6,3 x 54 6,3 x 5,6 6,3 x 5,8 63 x 6 6,3 x 6,2 6,3 x 6,4 6,3 x 6,6 6,3 x 6,8 63 x7

8 18,3 x 51 18,3 x 53 18,3 x 55 18,3 x 57 18,3 x 59 18,3 x 61 18,3 x 63 18,3 x 65 18,3 x 67 18,3 x 69

6,1 x 5,1 6,1 x 53 6,1 x 55 6,1 x 57 6,1 x 59 6,1 x 6,1 6,1 x 6,3 6,1 x 6,5 6,1 x 6,7 6,1 x 6,9

165x% 512 | 16,5% 47,6 17,1 x 52 17,1 x 56 17,7 x 61 17,7x 56,7 | 183 x 54 18,3 x 52 18,9 x 63 18,9 x 65

0 55 x 6,4 55 %68 57 x 6,5 57 x7 59 x 6,1 59 x 6,3 61 x6 6,1 %65 6,3 x 6,3 63 x 6,5

COopHbIe #eae300eTOHHbIE KOHCTPYKIHH
GoPu MHOI'03TazKHOIN0 KapKaCHOTo 3AaHHA ﬁ 3 ﬂ

(cBA3eBbIH BapHaHT)



Tabnuya 2
HOpMaTI/IBHbIe Harpy3kKun Ha nepekKkpbiTud, HNCJio U BbiCOTa 3Ta)KeI7I, pa|7|0H cTpouTenbCcTBa

MocnenHas undpa wudpa

HavmeHosaHne

1 2 3 4 5 6 7 8 9 0
Harpyska, klNa
a) nocTosHHas
(non) 0,6 0.8 1,0 0,7 0.9 1,1 1,8 12 14 1,0
6) nonHas
BpeveHHas ie 12 8 6 9 5 6.2 6.8 11 8.4
B) AnMTeNbHas
YacTb 4 6 5 4 4 3 4,2 4,8 7 5
Yncno sTaxen 3 4 5 3 4 5 3 4 5 4
Bbicora araxa, M 4,8 4,2 3,6 6 4,8 3,3 4,2 3,6 3,9 4,5
MecTo .
cTpoMTenbCTEA Hosocwbupck | Masnopap Kemeposo KypraH FAkyTCK YnaH-Yna Mepmb KyctaHan XabapoBck MarapaH
Hanpsraemas
apwatypa AT- IV AT-V AT-VI A-IV A-IV A-V A-IV A-V A-llls AT-VI

lMpoune paHHbIE:

1. Henanpsraemas pa6oyas apmartypa — knacca A-lll, koHcTpykTnBHaa — knaccos A-l u Bp-I.

2. MNpw BeNU4YMHE NONe3HOW pacyeTHoM Harpy3ku 6onee 10 Kla B NpoekTe NpUHUMAaKOTCA pebpuUcTble NaHenn NepekpbITUi,
pasHoi 1 meHee 10 klMa — nycToTHbIE.

3. Knaccbl 6eToHa Ha3Ha4arlTCs aBTOPOM MPoeKTa 1 Npyv HEO6XOANMMOCTM YTOUHSIKOTCA B NpoLiecce pacyera.

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH : c ﬂ

GoPm, MHOI'O3TAazKHOIN0 KapKacCHOro 3J4aHH#A
(cBA3eBbIH BapHaHT)



CopTameHT apmMaTypbl

MpunoxeHune 2

5 PacueTHas nnoLuaab NonepeyHoro CEHeHUs CTEPXKHEBO apMaTypbl ¥ MPOBOJIOKU , MM?, MPY YUCTIE CTEPXKHEN [JvameTpbl ans
HomuHanbHbIA TeopeTunyeckas -
AviameTp, MM 1 2 3 4 5 6 7 8 9 macca 1M, KT | nposonoki OGS

apmarypbl
3 71 14,1 21,2 28,3 35,3 42,4 49,5 56,5 63,6 0,055 + =
4 12,6 251 37,7 50,2 62,8 75,4 87,9 100,5 113 0,099 + =
5 19,6 39,3 58,9 78,5 98,2 117,8 137,5 157,1 176,7 0,154 + =
6 28,3 57 85 113 141 170 198 226 254 0,222 + +
7 38,5 77 115 154 192 231 269 308 346 0,302 + =
8 50,3 101 151 201 251 302 352 402 453 0,395 + +
10 78,5 157 236 314 393 471 550 628 707 0,617 = +
12 113,1 226 339 452 565 679 792 905 1018 0,888 = +
14 153,9 308 462 616 769 923 1077 1231 1385 1,208 = +
16 201,1 402 603 804 1005 1206 1407 1608 1810 1,578 = +
18 2545 509 763 1018 1272 1527 1781 2036 2290 1,998 = +
20 314,2 628 942 1256 1571 1885 2199 2513 2827 2,466 = +
22 380,1 760 1140 1520 1900 2281 2661 3041 3421 2,984 = +
25 490,9 982 1473 1963 2454 2945 3436 3927 4418 3,840 - +
28 615,8 1232 1847 2463 3079 3695 4310 4926 5542 4,830 = +
32 804,3 1609 2413 3217 4021 4826 5630 6434 7238 6,310 = +
36 1017,9 2036 3054 4072 5089 6107 7125 8143 9161 7,990 = +
40 1256,6 2513 3770 5027 6283 7540 8796 10053 11310 9,865 = +
NMpumeyaHus: 1. HOMWHanbHbI gnaMeTp CTepXXHEN Ons apmMatypbl nepnogmn4eckoro npodomns COOTBETCTBYET HOMUHANbHOMY
AnamMeTpy paBHOBEJIMKMX MO nnoLlaan nonepevyHoro cev4eHunsa rmagHnxX CTep>XxXHen.
2. BHaK «+» onpenenser Hanmyne guameTpa B COpTaMeHTE.
COopHbIe #eae300eTOHHbIE KOHCTPYKIHH
Go P MHOTI'0O3TazKHOI0 KapKacHOI'o 3AaHHA % n

(cBA3eBbIH BapHaHT)



PopmMbl LOKYMEHTOB, 0603Ha4YeHuUs
Cneuymncpukauymsa no FOCT P21.1101-92

(ans cxem pacronioXeHusl aNIeMeHTOB KapKaca 34aHus)

MpunoxeHune 3

XT
Macca
,'“9 Mosnums O603Ha4eHue HaumeHoBaHne Korn. en, lMpumedaHne
Kr
XT
©
XT
15 60 65 10 15 20
185
N
IpynnoBas crneyngpukayms Macca Macca
no FTOCT P21.1501-92 L Mapka | los. HaunmeHosaHne Kon. 1 ger. nsgern.
(8119 apmartypHbIX U N Kr Kr
3aKnagHbIX n3g[esnn) N
@
N
15 10 60 10 15 15
125
COopHble #ene300eTOHHbIe KOHCTPYKIHH
S0P MHOIO2TAazKHOI0 KApPKACHOIo 34aHHA % 3 0
(cBA3eBbIH BapHaHT)




5x11=55
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Jlntepartypa

. CHull12.01.07 — 85*. HopMbl NpoeKTMpoBaHUA. Harpysku n BO30eNCTBUS.
. CHul12.03.01 — 84*. HopMbl NpoeKTUpOoBaHUA. BETOHHbIE 1 XXeNne306€eTOHHbIE KOHCTPYKLUUM.
. loco6ue no NpoeKTUPOBaHUNIO OGETOHHbLIX U Xene300eTOHHbIX KOHCTPYKLUMW N3 TAXEenNbIX U ner-

Kux 6eTOHOB 6€3 npeaBapuTenibHOro HanpsXxexHuns apmatypsl (K CHull 2.03.01 — 84). M. 1989.
193 c.

.BbavikoB B.H., Curanos 3.E. XKene3o6eToHHble KOHCTPYKUuKn: O6wmi kypc. M.: Ctponnsgart, 1991.

767 c.

. Pac4eTt 1 KOHCTpynpoBaHme 4acTen XunblX 1 06 ecTBeHHbIX 3gaHui (IMNog pen. MN.d. BaxHeHKo.

Kues: byaunsanbHuk, 1987. 424 c.

.FOCT P 21.1101 — 92. CMNAC. OcHoBHble TpeboBaHUA K pabo4vein gokymeHtauuum. M.: N3a-Bo

ctaHpapToB. 1993. 24 c.

.FOCT P 21.1501 — 92. CINAC. lNpaBuna BbIMNOSIHEHNA apXUTEKTYPHO-CTPOUTENBHbLIX pabounx

yepTtexen. M.: Usg-so ctaHgapTtos, 1993. 40 c.

. Paboyas pokymeHTaumsa ons ctpontenscrea. Boin. 1: O6wwue TpebosaHua. M.: AMMN UANTI, 1992.

240 c.

. CHull Il - 23— 81*. HopMbl npoekTupoBaHusa. CTanbHble KOHCTPYKLMN.
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MHOI03TazKHOIN0 KapKacHOro 3JAaHHA
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Puc. 1. Cxembl pamHoro (a) n ceaseBoro (6) kKapkacos

COopHbIe #Kene300eTOHHbIE KOHCTPYKIHH
S0P MHOIO3TazKHOIN0 KapKacCcHOro 3AaHHA
(cBA3eBbIH BapHaHT)
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Puc. 3. CeyeHue nycCTOTHOMW NnaHenu

JOPM MHOIO3TA2KHOI'0O KapKAaCHOIo 34aHHHA
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Puc. 4. CevyeHune pebpucton naHenm

COopHbIe #eae300eTOHHbIE KOHCTPYKIHH
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(cBA3€eBbIF BapHAHT)
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Puc. 5. K pacuyety HopmanbHoOro (a) U HaknoHHoro (6) ce4yeHUn purens
COopHbIe HKene300eTOHHbIE KOHCTPYKIHH
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Puc. 6. Oniopa matepuanos

COopHble #ene300eTOHHbIe KOHCTPYKIHH
@ MHOI'O3TazKHOI'0 KapKaCHOIo 34aHHA 0
(cBA3eBbIH BapHAHT)



Taé6nuya 2 Ta6nuuya 3
Harpy3ku Ha nepekpbiTUs Harpy3ku Ha nokpbiTue
HaunmeHoBaHue Hopmartus- KoappnumeHt | PacyeTHas, HanmeHoBaHue Hopmarue- KoadhdmumeHT | PacyeTHas,
Harpysku Has, klla HafieXHoCTH Y, kMa HarpysKm Has, kla HafieXHoCTU kMa
[NocTosAHHas: [NocTosHHas:
non co 3B¥KO' 1,0 1,2 1,2 KpoBns 1,2 1,2 1,44
naonaumen
. CO6CTBEHHbIM
COOCTBEHHbIN 3,0 1,1 3,3
Bec naHenv 3,0 1,1 3,3 BEC MaHenm
Wtoro: g"=40 g=45 WToro: g" =42 g=474
BpemeHHas: BpeMeHH,aﬂ
OT CHera:
onurenbHasa 2,4 1,2 2,88 onurenbHasa 0,75 1,4 1,05
KpaTKOBpPEMEH- KpaTKoBpeMeH-
Has (4,5 — 2,4) 2,1 12 2,52 has 0,75 14 1,05
Uroro: p"=45 p=54 WToro: p"=15 p=21
MonHas: | g" + p" =85 g+p=99 Monnas: [ " + p" = 5,7 g+ p=684
[MocToAHHasA 1 6.4 738 MocTosiHHas m 495 579
onutenoHas anvtenbHas

MpumeyaHue. MNMpu onpeneneHnn Co6CTBEHHOrO Beca KOHCTPYKLMIA HOPMATUBHbLIA 06bEMHbIN
lMpuBepgeHHas TonwMHa NYCTOTHbIX NaHeNen B NpeABapuTeNbHbIX pacyetax MoXeT 6biTb NpuHATa paBHon 120 ..130 MM, pe6pucTbix 6€3 nonepeyHbIX
pebep — 100...110 mm, ¢ nonepeyHbiMKn pebpammn — 90...100 Mm.

GoPu

COopHbIe #Keae300eTOHHbIE KOHCTPYKIHH
MHOI0O3TazKHOI0 KapKacHOro 34aHHA
(cBA3eBbIH BapHaHT)

BeC enezobeToHa NpMHUMAIOT paBHbIM 25 kH/mS.

QO
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