Набор лекций по 1-й теме Основы расчета строительных конструкций и оснований по предельным состояниям
Набор рассчитан ориентировочно на 6-8 часов лекций

3. Работа материалов для несущих конструкций под нагрузкой. Сравнительная оценка прочностных и деформационных свойств материалов. Расчетные сопротивления и модули деформации. Коэффициенты надежности по материалу, по нагрузкам, по ответственности, коэффициент условий работы конструкций. – 4 часа
[image: image1.png]2.2.3. HopmaTtMBHLIC ¥ PACHYETHLIC 3HAYeHMA
COMNPOTVBNACHMIA MaTepUanoB 1M Harpy3oK

Ipu pacyeTax Ho NpeHebHEIM COCTOTHUAM TEpBOH U BTOpOM
IPYMN B KAYECTBE IJIAaBHOTO IIPOYHOCTHOTO NoKasareyisi MaTepuaa, Kak
yX€ OTMEYAJIOCh, yCTaHABIIWBAETCA €r0 CONPOTUBJIEHHUE, KOTOPOE (Ha-
psiy ¢ APYTMMU XapaKTepUCTUKaMH1) MOXET NPUHUMAaTh HOpMaTHB-
HBIE ¥ pacyeTHHIC 3HAYECHN:

R, — nopmamuenoe conpomueaenue marmepuaia, NpeacTaBlsgCT CoO-
6oii 0CHOBHONI napamemp cOnpomueAeHUs Mamepua.106 BHEITHUM BO3-
JIEICTBUSIM M YCTaHaBJIMBAETCsl COOTBETCTBYIOLIMMH IJIaBaMH CTPO-
WTENLHBIX HOPM (C YYETOM YCJIOBHI KOHTPOJISI U CTATUCTHYECKON H3-
MEHYHMBOCTH CONPOTHUBIIEHUIT). PUINYECKUIT CMBICT HOPMaTHBHOTO
COMpOTUBJIEHNs R, — 3TO KOHmMpOnbHAA usu 6paKoeo4Has XapaKmepu-
cmuka conpomueéneHus mamepuana ¢ 06eCreYeHHOCTHI0 HE MEHEE
0,95%;

R — pacuemnoe conpomusaenue marnepuaia, onpenensercs 1o ¢op-
MyJie )

R= & , (2.5)
Ym
rae v, — Koapunuenin nadez:cnocmu no mamepuaiy, yAiMTbIBacT BO3-
MOXXHBIE OTKJIOHEHHUSI CONPOTHUBIIEHNS MaTepyiajia B HeOaronpusaTHYIO
CTOpPOHY OT HOPMAaTHUBHBIX 3HAYEHWUI], v, > 1.

Ko3(ppuimeHT HaeXXHOCTU IO MaTepHally yYMTBIBaCT HECOOTBET-
cTBUe (haKTHYECKOii paGoTH MaTepHasia B KOHCTPYKLIUSIX M €ro pabo-
TH TIpY MCTIBITAHUK B 00pa3Liax, a Takxke BO3MOXHOCTD ITONaJaHus B
KOHCTPYKLIMM MaTepuajia coO CBOMCTBAMHM HHMXE YCTAHOBJIICHHBIX B
T'OCT.

PacueTHBIE CONPOTHBIICHUS B pacyeTax cieayer NpHHUMATh C KO-
3¢hPULIEHTOM YCIIOBUIA pabOTH ¥,

Y. — Ko3ghpuyuenm ycnoeuii pabomsi, yAUTHIBAET OCOOCHHOCTH pa-
GOTHI MaTEpPUAJIOB, 3JIEMEHTOB U COCAMHEHUIT KOHCTPYKIIM, a TaKXe
3MaHUHA U COOPYXEHMIA B 1IEJIOM, €CJIM 3T OCOOEHHOCTH UMEIOT CHC-
TeMaTU4ECKMi XapaKTep, HO He OTpaXxaloTcs B pacyeTax NpsiMbIM I1y-
TeM (y4er TeMIeparyphl, BIaXXHOCTH, arpeCCUBHOCTH CPEHI, TpHOITH-
XEHHOCTH pacyeTHBIX cxeM u ap.). [Ipu BeIBoIE pacyeTHBIX (hopMyl
U Harmvcauum dopmyn, npusoouMeIX B CHull, nHorna He ykasbIBa-




[image: image2.png]0T, YTO pacyeTHBIE COTIPOTHBIICHHS YMHOXAIOTCS HA Y., HO €CJIH KO-
3¢ PuLIMEeHT ycnoBUs pabOTHI OTJIMYACTCA OT EAMHULIBbI, HA HETO BCE-
I1a HAJO YMHOXATh pacYeTHOE CONPOTUBJICHHUE, T.€. BO BCeX (hopMy-
J1ax, e ecth R, BMecTto R HaJIo MOACTaBIATh Npou3BeleHue Ry,.

Hopmatususelie R, 1 pacueTHbie R CONMPOTUBJICHUS NIPUBOISITCS B
cooTBeTcTByIolMX maBax CHwull B 3aBucHMMOCTH OT Martepuaia
(cM. maBy 2.3).

HopMaTHBHEIE ¥ pacYeTHHIE 3HAYECHHUSI YCTaHAB/IMBAIOTCH HE TOJIb-
KO JUISI CONPOTUBJICHHII MatepHuajioB, HO U [IJIsT Harpy30K, YYUTHIBast
M3MEHYHMBOCTD MX BEJIMUMH WJIM HEBO3MOXHOCTD MX OTPENEIICHHS C
a0COMOTHON TOYHOCTHIO:

N, — nopmamusnan nazpy3xa, paCCUHATHIBAETCS MO MPOEKTHHIM pa3-
MepaM KOHCTPYKIIHET WM TIPHHMMAaeTCs B COOTBETCTBMH C IJIaBOH
CHuII 2.01.07-85% «Harpysku 1 Bo3IcHCTBHSI»;

N — pacuemnasn nazpyska, onpenensicTcst o opmyne

N=Ny, (2.6)

rae ¥, — Kosgguyuenm nadexcnocmu no HApysKam, yINTHIBACT BO3-
MOXHEIE OTKJIOHEHHSI HATPY30K B HEGJIaronpysTHYIO (GOJIBIIYIO WK
MEHBIIYIO) CTOPOHY OT HX HOPMAaTMBHBIX 3HaYeHUi. Kak npasuio,
1724

HopMBI YYUTBIBAIOT TaKXX€ BO3MOXHBIE TIOCJIEACTBUS OT aBapui,
3TOT YYET BEIETCA NMpHU NMOMOLUM K03 PHLIMEeHTa HaAEKHOCTH 110 OT-
BETCTBEHHOCTH, Ha KOTOPHIi YMHOXaIOTCSl pacyeTHBIC Harpy3KH, YTo
Be€OET K MOHMXXCHUIO WIN MOBBIUICHUIO UX 3HAYCHHUA.

My,

rae vy, — Ko3gguyuenm nadescHocmu no omeemcmeeHHocmu, yINThI-
BaeT 3KOHOMHYECKHE, COLIMAJILHBIE ¥ 9KOJIOTMYECKHUE NOCIIEACTBYA,
KOTOpHIE MOTYT BO3HMKATD B pe3yJibrate aBapHuii. BolbIIMHCTBO 311a-
HUiT (COOPYXXEHHMIT) MACCOBOTO CTPOUTENILCTBA (KUJbIE, OOLLIECTBCH-
HEIe, IPOU3BOICTBEHHHIE, CEJTECKOXO3SICTBEHHEIE 3IaHUSI M COOpYXe-
HUSA) OTHOCATCS K HOPMAJILHOMY YPOBHIO OTBETCTBEHHOCTH, IS KO-
TOPOTro YCTaHOBJIEHO 3HaYeHHe KoadduuueHra v, = 0,95. Ilogpobuee
cM. Ipunoxenne 7 CHuII 2.01.07-85*.

BcyiencTBHE TOrO, YTO HACTYIDIEHHE MPEACAbHBIX COCTOSTHUI, OTHO-
CSLIMXCA KO BTOPOI1 IpyIINe, He CBSI3aHO ¢ IOTepelt Hecyieit crioco6-
HOCTH KOHCTPYKIIMII WJIM 3[aHUs B LIEJIOM, Harpy3Ku COITPOTUBIICHUS
MaTepHaJIoB, a TAKXXe CONMPOTUBJICHUSI TPYHTOB, KOTOPHIE UCTIOJNB3YIOT-
cs1 B pacyeTax ITto 3TO# rpymniie, MpUHUMAIOTCsI YUCJIEHHO paBHBEIMHM HOP-
MaTMBHHIM 3HaYE€HUAM U Ha3BIBAIOTCHA CEPBUCHBIMU: N, R,




[image: image3.png]CoOTBETCTBEHHO, cepeuchan nazpyska N, 1 cepeuchoe conpomus-
nenue R, cuumatomca pacuemmusimu 043 pacteimnog no npedeasHsim co-
CIMOAHUAM GIMOPOI 2pyRNbL. . )

Ilpu pacuemax no nepeou epynne npedeabHbLX COCINOAKUIL, KOTOpHIE
CBSI3aHBI C 00eCTIeYeHUEM HECYILEH CTIQCOGHOCTH | KOHCTpYKIlPII/I (3na-
HHSL), NPUHUMAION! PacUeTHBIC 3HAUYCHMUS: paciemuvie hazpysku N v
pacuemrbie conpomuesenus mamepuaia R.

ITpy cpaBHeHMM pacYE€THHIX ¥ HOPMAaTUBHBIX 3HAY€HUI BUIHO, YTO
pacyeTHBIE Harpy3ku oOBIYHO OOJIbIIE HOPMATUBHEIX, a pacCYETHEIE
COIPOTHUBJIEHHS MEHBIIE HOPMAaTHBHEIX CONPOTHBIICHMIL. Tak yUUTHI-
BaeTCH B OINpeNICJICHHOM CMEICIIE OOJbLIas OTBETCTBEHHOCTD pacyeTa
10 NpeLeTbHBIM COCTOSTHUSM TEPBOii IPYIINEI M0 CPABHEHHIO C pac-
YyeTaMM, OTHOCSILIMMUCS KO BTOPO# rpynrie.

Ilpy BHIOTHEHUHM pacyeTOB, OTHOCSLIMXCS K IMEPBOI U BTOPOIi
IPYINaM TNpeeTbHBIX COCTOSHUM, HEOOXOOUMO YUUTHIBAaTh 3HAYCHHUS
Harpy3oK, CONpOTHUBJICHUA MaTepuaioB U KOG PUIITUEHTHI B COOTBET-
CTBUM Cc Tabi. 2.1.

Tabnnya 2.1

YyeT pacyeTHbIX M HOPMAaTHBHLIX XapaKTepUCTUK MaTepuanos, Harpysox
1 K02¢pPULMEeHTOB NPK pacyeTe KOHCTPYKUMIA NO Nepsoil M BTOPOiA
rpynnam npeaenbHblX COCTORHMIA

Hopmatusunie | PacuetHbie |HopmartuBHble| PacuyeTHmie
(cepBUcHBIC) (cepBucHbie)

Fpynna
npeaenbHbLIX
COCTORHUEA

2.3. PaboTa MaTrepuanoB ONMf HECYLMX
KOHCTPYXUKXHA MOQA HArpy3xok W WX PaCHYETHbLIE
XaAPaAKTEPMUCTHUKMA

B mage 2.2 naHo o6luee npeacTaBjieHe 0 HOPMAaTUBHBIX M pac-
YETHRIX CONPOTUBJIEHUSX MaTepHanoB. IIpy BBINOJIHEHUN pacyeTOB
HEOOX0JIMMO YMETBD ITPaBHJIBHO ONPEAENIATh UX U KOHKPETHBIX Ma-
TEpUAJIOB, TOHUMaTh UX CBSI3b C OOLIMM XapaKTepoM paboThl MaTe-
puana. Hapsiny ¢ conpoTuBlieHNAMY MaTeEPHANIOB I BBIITOJIHEHUS
pacyeToB UMeET OoJIbLIOe 3HAaYCHHE TaKo# MoKa3aTeJIb CBOMCTB Ma-




[image: image4.png]TepHAJIOB, KAaK MOJYJIb YIIPYTOCTH, KOTOPBIM YCTAHABIWBACT 3aBUCH-
MOCTBb MEXIY HalpsCKeHUSIMU B MaTepualie 1 BO3HHKaIOIMMH B HEM
nedopMaLiUIMHU.

Huxe paccMOTpUM, KaK ONpenessiioTcst HOpMaTHBHBIC U pacyeT-
HBIE COTIPOTUBJICHHS, MOJIYJIM YIIPYTOCTH ¥ KOI(PGHLIMEHTEI YCIIOBUI
paboTH TS pa3IMYHBIX KOHCTPYKUMOHHBIX MaTepHaJIOB.

2.3.1. Ctann

Br160p CTanM U paCCYUTHIBAEMBIX KOHCTPYKLMI NMPON3BOANTCS
no IIpunoxenuio 1, Ta6n. 50* CHull 11-23-81*. Ilpu BEIOOpE CTANMH
YYUTHIBAETCA CIIOXKHOCTh HaNPSDKEHHOIO COCTOSIHUSI, KOTOPOE MCTIBI-
THIBAET KOHCTPYKIIMSA NpH paboTte (KOHCTPYKIIMY pa3fesicHH Ha YEThIPE
TPYNbL KOHCTPYKLIMH, HCTIBITHIBAIOLIME Hanbosiee CII0XKHOE Hanps-
XEeHHOEe COCTOSTHHE, OTHOCATCA K rpyrnre 1, HauMeHee CJIOXHOE —
K rpynne 4); yYUTHIBAeTCA TaKXKe TeMIeparypa, NpH KoTopoit Oyzer
3KCIUTyaTUPOBaThCA KOHCTPYKUMS (HU3KHE OTpHLIaTeIIbHBIC TEMIIEpa-
TypHl MOTYT NPUBOJNTE K XPYIKOMY Pa3pyLICHHIO CTaJH).

B HacToseM YUYEOHMKE paccMaTpUBAIOTCsl TOJILKO HEKOTOPHIE,
yacTo npumMeHsieMsie ctanm (C235, C245, C275, C345) n He aKueH-
TUpyeTCS BHUMaHHE Ha BHIOOpE CTaJiei.

HccrienoBaHUs paboTHI CTaJieit MPOBOMSTCS Ha CTAIBHAIX 00pasiiax,
pE3YJIbTATHl MX paboThI OTPAXaIOTCA Ha [MarpaMme, rie 1o ocH opam-
HaT OTKJIAABIBAIOTCS HANPSKEHHUS O, a MO OCH abCLMCC OTHOCUTETh-
ubie geopmauny obpasua € (OTHOHIEHUE YUTMHEHUA 00pa3iia K ero
nepBoHadaIbHOM AynHe). Ha quarpamMe (puc. 2.2) MOXHO BBIICTUTh
TPH y4acTKa paboThl cranm: 1 — yyacTok ympyroit paboTsl; 2 — y4ac-
TOK IJIaCTHYECKOi paGoThI; 3 — Yy4acTOK YIpYTO-TJIaCTUIECKO# pabo-
TBI. B GOJIBIIMHCTBE NMPOCTEHINX pacyeTOB, KOTOPBIE H pacCMaTpy-
BalOTCA B HACTOSANIEM YYeOHMKe, CUMTAETCsl, YTO CTalb paboTaeT B
Tnpezeiax MepBoro yyacTka — yIpyro, T.€. HanpsDKeHUs B 3JIEMEHTaX
OTPaHMUYHUBAIOTCA NPEHESIOM TeKydecTH — O,. COOTBETCTBEHHO, HOP-
MaTUBHBIE Y paCYETHBIE COMPOTUBJICHUSI, HEOOXOAMMEIE VIS pacyeTa
KOHCTPYKLMII, IPMHUMAIOTCA T10 TIpeesty TeKydecTH (Tab. 2.2):

R,, — HOPMaTUBHOE CONPOTUBICHUE CTANIU, MPUHATOE TIO TNpe-
JIeJTy TeKY4ECTH,

R, — pacueTHOe CONpOTHBIIEHHE CTAJIH, IPHHATOE 1O MpEJENy Te-
KY4ECTH.

B HEKOTOPBIX CIIyJasix HEOOXOOMMO ITPH pacyeTax 3HaTb HOpMaTHB-
HEIE ¥ paCyeTHHIE CONMPOTUBIIEHHUS], TPUHATHIE IO BpEMEHHOMY COIpO-
THUBJIEHHIO — G

R,, — HOpMaTHBHOE COTIPOTUBJICHHE CTaJIH, MPUHSTOE 110 BPEMEH-
HOMY COIIPOTUBJIEHMIO;




[image: image5.png]R, — pacueTHOE CONPOTUBJIEHHE CTAJIH, IPUHATOE 110 BpEMEHHO-
MY COTIPOTUBJIEHHIO.
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Puc. 2.2. Avarpamma pacTaxeHms cTanu:
G — KoopAvHaTa HanpsXeHul; € — KOOpANHATa OTHOCUTENbHLIX YAIMHEHUIA;
G, — BPEMEHHOE CONpOTHB/IEHNEe CTalM; G, — NPEeAen TeKy4ecTy CTany;
tgo. = E — moayne ynpyroctv cramy; 1 — yyacrok ynpyrosi paborsi;
2 — y4acToK nnacrmu4eckoi pabotsl; 3 — y4acToK ynpyro-nnacrtudeckoi pabors

HopMmaTtuBHBIE 1 pacy€THBIE COTIPOTURICHMS CTAIV MPUHUMAIOTCS 110
tabmuue 51* CHull I1-23-81* B 3aBUCHMMOCTH OT CTajlM, BUIA MpOKaTa
(bacoHHBII WM IMCTOBOI) M TOJIIMHEI ITpoKaTa. 1711 HEKOTOPBIX CTa-
Jieii HOpMaTHUBHBIE M PAaCYETHBIE COMPOTUBRIICHUS NTPHUBEICHEI B TaOJL. 2.2
yueOHMKa. Kak yxxe 0TMeyanoch, paCU€THbIE COMIPOTURIICHUSA JTOJDKHEBI
YMHOXaTbCS Ha K03 ULIMEHTHI ycIioBYii paGoThI. 17151 cCTadbHBIX KOH-
CTPYKLU# K03 hHUIIMEHTH! YCIIOBHI paGoTHI 7, MPpHUBEACHEI B TabumLe 6*
CHulIl I1-23-81*. B cimyyasix, He orOBOPEHHBIX B TabJM1le, ceyeT Ipy-
HUMaTh Y, = 1. Hekotoprle ko3¢ GULieHTHI yCJIOBH paGOTHI CTAJIBHBIX
KOHCTPYKLIMI NPUBEIEHBI B HACTOSIIEM yyeOHMKe (Tabit. 2.3).

B Oanvhetiwem npu ccolike Ha Homepa mabauy, ecau He YKa3aHvl HoMe-
pa coomeemcmeyrowux CHull, npueodsamcs Homepa mabauy y4ebruka.

Kpome TpeboBaHHMii o MEXaHWYECKOI MPOYHOCTH K CTAJISIM MOTYT
NPEABSIRISTECS TPEOOBAHUS 1O YIapHOI BA3KOCTH (CIIOCOOHOCTH Tpo-
TUBOCTOSITH pa3pylICHUIO TTPU BO3ACHCTBUM YIApHOI1 Harpy3Ku), KOTo-
phle OMNpeNeNsIoOTCA Kareropueii cramy. Kateropus craiayd NpUHAMAaeTCsT
B 3aBHCHMOCTH OT KJIMMaTUJECKOro paiioHa CTPOMTEJILCTBA, MMHAMUYEC-
KWX BO3JICHICTBUI1 Ha KOHCTPYKIIUIO H IPYTHX TpeboBaHHii. Tak, B 3anm-
cu cram C345-1, umdpa 1 o6o3HavaeT Kareropuio cram. Heobxommas
KaTteropusi craym onpeaeisercs mo taosu. 50* CHull I1-23-81%*.

Hns1 psifa pacyeToB HEOOXOIUMO 3HATH MOIYJIb YIIpYTocTH. Moaynn
YIPYTOCTH CTaJIl YMCJICHHO PaBEH TaHTEHCY yIJla HAaKJIOHA JUarpam-
MBI K ocH abcuuce: E= fgo (puc. 2.2). I npoKaTHOil CTaIM U CTallb-
HBIX OTJIMBOK MoayJb yrpyrocty E = 2,06-10° MI1a.
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[image: image7.png]MasneyeHve w3 Tabn. 6 CHul 11-23-81*
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SnemeHTbl KOHCTPYKUMIA

CnnowHble 6anku 1 cXxarbie aneMeHTbl hepM nepexkpsITUii
nop 3anamu Tearpos, Kny6os, kuHorearpos, noaTpnbyHamu,
noa NOMEeLLLeHAMU Mara3nHoB, KHUIFOXpaHUauu, U apxveos
¥ T.N. NPV BECE NEepeKpbLITUiA, pasHOM unn Gonswem Bpe-
MEHHOW Harpysku

CXaTbie OCHOBHbLIE 3NEMEHTbI (KPOME ONOPHLIX) PeLIeTKn
COCTaBHOrO TaBPOBOIrG CEYEHUN U3 YrONKOB CBapHLIX hepm
NOKPLITUIA KU NepekpuITHii (HanpuMep, CTPONUAbLHLIX W
aHanormn4HbiX M pepm) npm rmbkoctTn A > 60

CnnowHsie 6anku npu pacuyerax Ha obuwyio ycTonYnBoCTb
an (Pb < 1,0

a) cxaTble (3a UCKNIDYEHNEM 3aMKHYTEIXTPY6UaTLIX CeYeHN)
Npy pacyeTax Ha yCToOn4mnBOCTb
6) pacTsiHyThI€ B CBAPHbIX KOHCTPYKLIMAX

B) pacTsiHyThIE, CXaThle, a TAKXEe CThIKOBbIE HaKnaaku B 6on-
TOBBIX KOHCTPYKLMAX (KPOME KOHCTPYKLMIA Ha BLICOKONPOY-
HbIX 6onTax) N3 crany c npeaenom Tekyyecty no 440 Mila,
HECYLUMX CTATUYECKYIO HAarpy3Ky, Npy pacyeTaxHa Npo4YHOCTb

CopTamieHT NMPOKaTHLIX NpoPyner

MerayecKyie KOHCTPYKIIMY M3TOTaRIUBAIOTCS U3 3JIEMEHTOB, IO~
JIy4aeMBIX MPOKATKO# cTamu (JINCTH ¥ (hacOHHBII NpoKart), Npeccosa-
HMeM (rpeccoBaHHbIE MPOMWIIM 13 ATIOMUHUEBBIX CIUIABOB) WM XOJIO-
HBIM THYTheM (THYTEIE Tpodwin). B cTpoUTEIEHEIX KOHCTPYKITHSIX pa3-
HOOOpa3HbBIE CTATHLHBIE WM aTIOMUHWEBbIC MPOGWIN NMPUMEHSIOT B
pa3MYHBIX coyeTaHnsax. Ot mpasuIbHOrO BEIOOpa MaTtepHaia (CTaiu
WIM aJIOMWHWEBOTO CIUIaBa) U TUIIa Mpoduiisd 3aBUCUT CTOMMOCTD M3~
rOTOBJICHUS KOHCTPYKUMHU. Tlepeyenv npokamubix npoguaneii C yKasaHU-
eM UX (hOpMbI, TEOMETPHUYECKHX XapaKTEPUCTUK, MACChl EIVHULIBI JUTH-
HEI Y IPYTHUX JaHHHIX Hasvleaemcs copmameHmom. B LieJsIX orpaHude-
HUS pa3Hoo0pas3ysI TMTIopa3MepoB Ipokara U obecrieueHus YHU(HKAIH
KOHCTPYKLIMIA HEOOXOIMMO YYUTHIBATh TPEOOBAaHUS COKPaIlEHHOTO COp-




[image: image8.png]TaME€HTa, B KOTOPOM Halllla OTpaXXE€HHE He BCSI HOMEHKJIaTypa BBIITYC-
KaeMBbIX 3aBOIaMU U3JIeINii, a HanboJiee pacnpoCTpaHEHHbBIE MpoPWIN
NpoKarta, U3roToBJIEHHbIE U3 3(h(PEeKTUBHLIX CTayeii. YacTUYHO copTa-
MEHT MeTaJutonpokara npuseneH B Ilpuioxenun 1.

llrcr

6) r)

0 CuL —

Puc. 2.3. lNpodunbHas n mucToBas CTanb:
a) npokartHsie npopunyn,; 6) ceapHbie npodun; B) rHyTele npodums;
r) nucrosas Crajib

Ha puc. 2.3 npeacraBieHbsl HEKOTOpPEIE BUAB Npoduieii, UCIoJb-
3yeMBIX VISt TPOCKTUPOBAHUS CTAIbHBIX KOHCTPYKIIHIA.

AJIIOMHUHUEBBIE ITPECCOBAaHHKIE MPOMUIIN BEIITYCKAIOTCA pa3jing-
HBIX OYepTaHUil, OHU N3TOTAaBIMBAIOTCS MyTEM MPOJABINBAHUS Ha-
rpeToil ATIOMHMHUEBOI 3aTOTOBKM Yepe3 CTATBHYIO MaTPUILY C OTBEp-
cTHeM 1o ¢opMe cedeHUst mpopuisi. [ yBeMueHUsST XXECTKOCTH
aJIIOMHHMEBRIX 3JIEMEHTOB UX MPpo¢WIN YaCTO UMEIOT YTOJILLIEHHE Ha
KoHLax (puc. 2.4). BelnyckaloTcst TaKxXe THyThIE TPpOUITH U JIMCTHI,
BBITOJIHCHHEIE ITPOKATKOIA.

L CL

Puc. 2.4. AmomMimnuessie npogvnuy:
a) npeccoBaHHble; 6) rHyTbie

a)

JIJIMHBI MOCTaBIsAAEMBIX 3aBOIaMH Npodwieii pa3TUYHBI, Hanbosee
YacTO OHM ITOCTABJISIOTCS IMHOM 6, 9 1 12 M.




[image: image9.png]2.3.2. Opesecrna

IlepeBAHHEBIE KOHCTPYKIMH BBITIOJIHSIOTCS U3 JIECOMaTepHAJIOB
XBOMHBIX Y JINCTBEHHBIX ITOPOJ, KOTOPBIE ACJISATCS Ha KpyIJiblie — OpeB-
Ha, MWIEHBIE — MHUJIOMATepUAITH ¥ CTPOMTEIILHYIO (DaHepy.

BpeBHa nocrasisitorcst nuamerpoM 140—240 mm, ayuHoit ot 4 1o
6,5 M (c rpamanueit yepe3 0,5 M); nuIoMaTepHasbl MOCTaBJISAIOTCSA
mMpUHOI ot 6 7o 250 MM, TonmmHoi 16—250 MM, mrHOi 2—6,5 M.
PekoMeHIyeMrlit copraMeHT — cM. IIpunoxenue 2. Taxoke it HeCy-
IIIUX CTPOUTENLHBIX KOHCTPYKLIMI NpUMeHSIOT paHepy Mapky OCOD
y Gakem3npoBaHHyio Mapku ®BC. Hanbonrkiliee npMeHEeHHUE Haxo-
a1 JmcTh haHepr! TomuyHoIf 8, 9, 10, 12, 15 MM.

PaGota apeBecHHBI 3aBHCHUT OT BHA 3arpyXeHus (pacTsoKeHUE,
cxXaTue, U3rnob, cMaTHe, CKaJIbIBaHHE), HanmpaBJICHUS ICCTBUS YCU-
JIMS1 IO OTHOUIEHHIO K HaInmpaBJICHUIO BOJIOKOH APEBECUHBL, JUTUTENb-
HOCTH NMPHIOXEHHSA HArpy3KH, IMTOPOIbI IPEBECUHEI U APYTUX (PaKTo-
poB. Hamrure nopokos apeBecHHBI (KOCOCIION, CYYKOB, TPEIIMH U T.I1.)
OKa3kIBaeT CYILECTBEHHOE BIMUSHME Ha ee TIPOYHOCTD. JIpeBecrHa 1noj-
pasnesisieTcst Ha TPM CopTa, HanboJiee KaUeCTBEHHAas! ipeBeCUHAa OTHE-
CeHa K NepBOMY COPTY.

R:= 100 MIla

RP=44 MIla

Puc. 2.5. Avarpamma pabots! apesecyiHbl BAO/b BOTOKOH:
1 — Ha pactsxenve; 2 — Ha cxarve; REP — BpeMeHHOe cONpOTUB/IEHNEe YUCTOM
APEBECHHb!; G — HOPMASIbHbIE HANPSIXEHNs; € — OTHOCUTENbHBIE AedopMaunm

IIpuBeneHHEIe narpaMMel (pUc. 2.5) MOKa3kIBaloOT paboTy ApeBe-
CUHBI COCHBI ITPY PacTSXKEHHWH M CXXaTUHM BIOJIL BOJIOKOH. I1si cpaB-
HEHMs JUarpaMMBbl PacTsSCKECHHS U CXXaTusi u3o006paxeHbl BMecte. Ha
y4yacTKaxX, orpaHM4eHHBIX paCYeTHBIMH CONPOTHBIEHUAIMH, paboTa
JpeBECHHBI MOXET CUUTATHCA YIpyToii. B ciiydae ucnbITaHUSE MaJIBIX
00pa3s110B YMCTOI ApeBeCHHEI (6€3 ITOPOKOB) IMPOYHOCTHHIE U iehop-




[image: image10.png]MaLIMOHHBIE XapaKTePHUCTUKHU 3HAYNTEIIBHO OTIIMYAIOTCS OT XapaKTe-
PMCTHK, MOJIYYEHHHBIX ITPY UCTTHITAHWM OOJIBIIMX 00pa3LioB U KOHCT-
PYKLIMII B LIEJIOM. DTO YYTEHO B YCTAHOBJIEHHBIX HOPMaMM PaCYETHHIX
COMNPOTHUBJIEHHAX. BeCbMa YYBCTBMTEJILHO Ha Kaye€CTBO IOPEBECUHEI
pearupyioT pacTSSHYTHIE 3JIEMEHTHI, TO3TOMY pacyeTHHIC CONPOTHRBIIC-
HHS paCTSDKEHUIO IPEBECHHBI BIOJIb ROJIOKOH IIPUHSITHI CYyILECTBEHHO
HUX€E BPEMEHHOI'O COIIPOTUBJICHHUS PACTSXEHUIO YHCTOI IPEBECHHEI.
PacyeTHbIE€ CONTPOTHBIIEHHS JIPEBECHHBI COCHBI, €JIM YaCTUYHO INPU-
BEICHH B Ta0J1. 2.4. PacyeTHEIE CONPOTHRIICHHS BIOJEL BOJIOKOH ITPU
paboTe ApeBECHHBI Ha U3THD, CXXaThe, CMATHE MPHHHUMAIOTCS C yJye-
TOM pa3MEPOB CEYECHHUS SJIEMEHTA, TaK KaK YeM MEHBILE 3JIEMEHT, TEM
OoJTbllIe TOBPEXACHH BOJIOKHA 1P pacmwie. JIns obo3HadyeHHs pac-
YeTHBIX CONPOTUBJICHUIT NpeBECUHEI NPpY paboTe MOoIepeK HarpasJie-
HMS BOJIOKOH BBOIMTCSI MHAEKC «90», HanpuMep R, gp — pacyeTHOE
CONPOTHRJIEHUE CMATUIO Nornepek BosiokoH. B CHulT 11-25-80 Takxke
NpUBOASITCST POPMYJIBI JUTS ONpeNeICHUS paCYETHBIX CONPOTHBRIICHU
IPEBECUHBI TIPU €€ paboTe 1o MPOU3BOJIBHBIM YIJIOM ot — R, .

Tabnuya 2.4
Hasneyenmve xu3 vadbn. 3 CHuiM 11-25-80

PacuetHble
HanpmiteHHOe COCTOsHKe OGosHaueHve | conpoTuBneHyus, Mia,
M XapaKTeprCTHiKK SNeMeHTOB ANS COPTOB APEBECHHDbI

1. U3rnb, cxxarue ncmatTne BAOAb

BONOKOH:

a) aneMeHTb NPAMOYFONLHOIo R., R., R..
CeYeHUs (3a UCKNIDYEHNEM

yKa3aHHbIX B NOANYHKTaX «6», «B»)

BbICOTON 10 50 c™m

6) aneMeHTb NPSMOYrONbHONO R., R., Rc.
ceyeHus WinpuHoi cebile 11-13cm

B) 9NE€MEHTB! NPAMOYIONbHOrO R., R., R
CEeYEeHUs LUIMPUHOA cBbiLe 13 cM Npu

BbICOTE ceuyeHus cebille 13-50cm

r) 3NeMEHTb! U3 KPYrabix

necomarepuanos 6e3Bpe30kB

pacuyeTHOM ceYeHnn

2. PacTsixxeHune BAORb BONOKOH:
a) HeKNeeHbIe 9NEeMEHTD!
6) KneeHbie aNEeMEHTDI

3. Cxartune ncmsTre no Bcei Rcso, .90
nnowaan nonNepekK BONOKOH

4. CkanbiBaHne BAONb BOMOKOH:

a) Nnpu narnbe HeKNEEeHbIX INEMEHTOB

6) npu narnbe KNeeHbIX INEMEHTOB





[image: image11.png]B ciyyae npuMeHEHHUS IPEBECUHBI IPYTUX MOPOM, PaCYETHHIE CO-
MPOTHUBJIEHUS, NMPUBEIEHHEIE B TabJ. 2.4, HEOOXOIMMO YMHOXaTh Ha
riepexonHoi ko3 GULMEHT m,, TPUBEICHHEI B TabI. 2.5.

Tao6n. 4 CHuil 1-25-80

Tabnuya 2.5

Koz2dduumenTm, ang
PacHeTHLIX
CONPOTUBACHMHA

4
36 o
eg® | ex
Sod |E8 0
DpesecHble nopoas 287 | Ge -
gkd = %| &
- =] m B
S22 3| su& 3
50@ 9@8- =
- I
- 0 b
8% | EC o
=0 o
Hik:
G o o
Q-;im
(3

XBOliHble
1. JincreeHHMLR, KPOME €BPONENCKON 1 SNOHCKONA
2. Kenp cnbupckui, kpome KpacHOsipcKoro kpas
3. Keap KpacHosipCcKoro kpast, cCocHa BeiimyToBa
4. Muxra

Teepabie NNCTBEHHbIE
5. 0y6

6. flcensb, knen, rpab

7. Akauuns

8. bepesa, 6yk

9. Bsas, nAbM

Msrkue nucTBeHHbIe
10. Onbxa, nuna, ocuHa, Tononb

YcnoBust aKCIUTyaTalliy, OTIIMYAIONAECs OT CTAaHIAPTHBIX (TIPHHS-
TBIX 11 ONPEACIICHUS PAaCYECTHBIX CONPOTUBJICHUI), YYUTHIBAIOTCS
YMHOXEHHEM pacYETHBIX COMPOTUBRIICHNI Ha COOTBETCTBYIONIHE KO3(-
vnmeHTH yciioBUif paGOTH m;, KOTOpHIE IIPUHUMAIOTCS 1O M. 3.2
CHulT I1-25-80. K HuM oTHOCSITCS: m,, YYUTHIBAIOLII YCJIOBUS 3KC-
TUTyaTaliMi KOHCTPYKIIMIA, KoTophle onpenensitorcs o tadn. 1 CHull
II-25-80; m, — y4uTHIBaeT BAMSIHUE TIOBLILIEHHEBIX TEMTIEPaTyp; M, —
YYMTHIBAET BJIMSTHUE JUTUTENILHBIX HAarpy30K; m, — YYUTHIBaeT HATUYHE
ocJiabiieHu# — U apyrue Ko3dduumeHTs! yciioBuii padotsl. Ilpu co-
BMECTHOM JIEHCTBMHU HECKOJILKUX (haKTOPOB IEPEMHOXKAIOTCS COOTBET-
CTBYIOIME UM KO3(GHULIMEHTH YCJIOBUI pabOTEI.





[image: image12.png]Momyns ynpyroctu npeBeCHHBI BOOJIB BoJIOKOH E= 10 000 MITa.
Momysnb yrIpyrocTy IpeBeCHHBI TAKKE HEOOXOIMMO YMHOXATh Ha CO-
OTBETCTBYIOLLHE KO3GPHULHEHTH yCIOBUI paOOTH, MPUHATEIC IJIsI
PaCYETHRIX CONMPOTHBJICHH. B cityyae ucrnosm30BaHNst CTPOUTENEHOM
¢aHepnl pacyeTHBIE CONMPOTHBJIEHUS (PaHEPH ONpPENENSIOTCS T10
tabs. 10 CHull 11-25-80, a Momynu yripyrocty ¢haHephl TpUBEICHH B
Tta6s. 11 CHwuII 1I-25-80.

2.3.3. Y{ene3sobeToH

XKeie300€TOH ABISIETCS KOMIUIEKCHBIM CTPOMTEJILHBIM MaTepHa-
JIOM, B KOTOPOM COBMECTHO paboTaloT OeTOH U cTajibHast apMatypa. Jis
MOHUMAaHHUA pabOTHI XeJIC300€TOHA U ONTPENICJIEHHS XapaKTePHUCTHK,
HEOOXOIMMBIX TSI pacyeTa, paCCMOTPUM KaXIblii U3 BXOJSIIHX B €0
COCTaB MaTepPHAJIOB.

Beron

JJist Xene300€ TOHHBIX KOHCTPYKIIMI IMPUMEHSIIOT KOHCTPYKIIHOH-
HBbI€ OETOHBI:

o TSDKeJNbI, cpenHeil wiotHocTH cebime 2200 u no 2500 xr/m’
BKJIIOYMTEIILHO;

O MEJIKO3EpHHUCTHII, CpefHeii TNIoTHOCTH cBbiie 1800 xr/M>;

© JIETKMA, TUIOTHOM ¥ MOPU30BAaHHOM! CTPYKTYPHI;

O STYEUCTHIA, aBTOKJIABHOTO U HEABTOKJIABHOI'O TBEPIACHMSI;

O CrielHaIbHbIN O€TOH — Hanpsiralomii.

OcHoOBHBIM NOKa3aTesieM KayecTBa 0eTOHa SIBIISIETCS KJIacC IMPOYHO-
CTH Ha CXaTHE, KOTOPBIA yCTaHABJIMBAETCS HAa OCHOBAHWHM HCITBITAHUI
OeToHHBIX KyOoB B Bo3pacte 28 cyTok. IIpy BEINIOJIHEHMM pacyeTOB
XKeJie300€TOHHBIX KOHCTPYKIIMIA KJIIacCOM IMPOYHOCTH OeTOHa 3a11al0TCs,
MPpUHUMas ero B COOTBeTCTBMH ¢ TpeboBanusiMu CHulT 2.03.01-84*.

JJ1st Jxene300e TOHHBIX KOHCTPYKIIMIT HE IOIMYCKAETCS TPUMEHSTD:
TSDKEJIBIN U MEJTKO3EPHUCTEIN OETOH IO NMPOYHOCTH Ha CXaTHE HUXE
B7,5; nerkuii 6eToH 110 MPOYHOCTH Ha cxaTue HuxXe B3,5 mwia onHo-
CJIOMHHIX U HIKe B2,5 1 nBYXCIIOMHBIX KOHCTPYKIIMH. BoipimH-
CTBO HECYIIIUX KOHCTPYKIIMI BBIIOJIHSIETCS B HACTOsIIEEC BpeMs U3
TsDKeJIoro 6€TOHa, 1 Yaiie BCero KjiacC MpoYHOCTH 6€TOHA B TAKMX KOH-
CTPYKIIMSX NpUHUMaeTcst B nipeneniax B15—B35. bonee noapobxo pe-
KOMEHIALMU 110 Ha3HAaYCHMIO KJIaCCOB IIPOYHOCTH OE€TOHA CM. MIT. 2.5,
2.6* CHwuIT 2.03.01-84*.

KpoMe kiiacca mpoYHOCTH Ha CXaTHe IS 6eTOHAa MOTYT HOPMHPOBATh-
CSI M JIpyTHe KJIAaCChl ¥ MapK — cM. M. 2.2, 2.3. CHuIT 2.03.01-84*.

beToH non Harpy3koii paboTtaeT ynpyro-riacTUYHO, T.€. B O€TOHE
MNOSIBIISIIOTCS YIIpYTrUe U tactudeckue gepopManum. Ha cxxartue 6eToH




[image: image13.png]paboTaeT 3HAYMTENTLHO JIydllle, YeM Ha pacTsbkeHue. Ha npuBeieHHOM
nuarpamme (puc. 2.6) cripasa Ot OCH OpIMIHAT OTIoXKeHa pabora 6eToHa
TIPY CXXATHH, CJieBa — INpH pacTsekeHnH. CBepXy OT OcH abeLyc OTIIOXe-
HO COINPOTHBIIEHHE CXAaTHIO, CHU3Y — COINPOTUBJIEHUE PaCTSDKEHMIO.

€y

Pactsoxenue

Puc. 2.6. Quarpamma Hanpsxenuii v ge¢opmauynii 6etona: 1 — 30Ha ynpyrix
neopmauwmii; 2 — 3oHa nnacTnHecknx negopMaunii; o, — BPEeMeHHoe conpoTuB-
nexvie 6eToHa CXaTwio; Oy, — BPEMEHHOE ConpoTUBNeHVe 6eTOHa PaCTIXeHWIO;
tgo. = E, — Mogyns ynpyroctu GeToHa

HopmartusHbie (R,,, R,,,) 1 pacyeTHbIe (R,, R,,) COMPOTHUBICHUS Oe-
TOHa onpenesstiores ro Taon. 12, 13 CHwl1 2.03.01-84* B 3aBrcHMOCTH
OT KJ1acca IIPOYHOCTH OeToHa Ha cXaTHe. 3HaYeHHMSI HEKOTOPHIX pacyeT-
HBIX COMPOTHURIIEHHUI /IS TSDXKEJIoro 6eToHa npuBeZieHb! B Ta0I. 2.6.

Ta6bnuya 2.6
Mapnevenwe ®3 Tabn. 13 CHxN 2.03.01-84*

PacueTHBIe cONpoTMBAGHKA OeToOHa ANg
npeAenbHLN! COCTONHKY: nepBoi
rpynnet R, 11 Ry, MNa,
npu xnacce 6eToHa
NO NPOYHOCTK Ha CXXaTue

576]872,5 75 520835 [B30[ 835

Cxartue ocesoe Tﬂ)KeanM 7] 7,5 17
(NpuamMeHHan | MENKO3epHUCTLIN
NPOYHOCTL), Ry
PacTaxeHue Taxenbin 0,57 0,75
ocesoe, Ry

Buna
CONPOTUBACHHS





[image: image14.png]PacueTHbie conpotuBiieHUs 6etoHa R,, R,, cCHXaloTcs (WM TMOBEI-
IAIOTCST) MyTEM YMHOXEHUS UX 3HaYeHUit Ha K03PPUITMEHTHI YCII0BUiA
paboTb1 6ETOHA ,;, YIMTHIBAIOLIIE OCOOEHHOCTH CBOMCTB GETOHA, IUTH-
TEJIBHOCTD NICHCTBUSI HArPY3KU, MHOI'OKPaTHYIO TIOBTOPSIEMOCTD Harpy3-
KH, YCJIOBHS M CTaIUIO pabOTBI KOHCTPYKLIMH, CIIOCO0 €€ M3rOTOBJIEHUS,
pa3Mephl ceueHUs U T.11. 3HaYeHN K03 PUIMEHTOB YCIIOBUiA pabOTHI );
rpuBeneHsI B Ta6n. 15 CHulI 2.03.01-84*. Hanbonee yacto rpuMeHseT-
cs1 B pacyerax Ko3ghduuueHT ycinosust pabotsl 6eToHa v, = 0,9.

Monyne ynpyrocty 6eToHa YHUCJieHHO paBeH: F, = 1go,, OH 3aBUCHUT
OT KJIacca MMPOYHOCTH OeTOHa Ha CXXaTHe U CIocoba TBEpACHHS 6ETo-
Ha. Jlnis1 Tsexenoro 6eToHa eCTeECTBEHHOI'O TBEPACHHUS Y TTOABEPrHYTO-
Io TETUIOBO# 00paboTKe 3HAUCHUST MOIYJIEH YIIPYTOCTH MPUBEACHEI B
tabn. 2.7.

Tabmya 2.7
M3sneuenua x©3 Tadn. 18 CHull 2.03.01-84*
I{nacc 6etonano ) NPOYNHOCTH Ha CY(aThe b

pactaxxenue E, - 10", Mia, npu «nacce 6etToHa
no npoquoc-m Ha cxtaTme

(570 [ovas] wrs [ 520 s |50 | s

Tﬂxenuu €CTeCTBEeHHOro 27,0 32,5
TBEpAECHUA

Taxenbii, NOABEPrHYTHINA 20,5 | 24,0 | 27,0 | 29,0
Tennosoi o6paborie npu

aTtMocdhepHOM AaBneHun

Apvarypa

ApMarypa B XeJie300€ TOHHBIX KOHCTPYKIIMSIX TPHHUMAETCS B 3aBH-
CHMOCTH OT THUIIA KOHCTPYKIIMH, HAJIMYHS TIpeaBapUTEILHOTO HATIPSI-
>XEeHHS, a TAKXKe YCIIOBMI 3KCIUTyaTalliy 31aHUi U coopyXeHui. B co-
OTBETCTBHMH C TpeboBaHMeM mm. 2.17*—-2.22* CHulI 2.03.01-84* B xa-
YeCTBE HEHATIPATAEMO# apMaTyphI ClieJiyeT IPUMEHSTh: a) CTEPXXHEBYIO
apmaTtypy kiacca Ar-IVC — 1151 nponosiibHO#M apMaTtypH; 6) crepxXHe-
By10 apMatypy KiaccoB A-II1 n Ar-IIIC — pis npononbHO# ¥ nonepey-
HOM apMaTypHI; B) apMaTypHYIO IPOBOJIOKY KJacca Bp-1 1ist monepey-
HOM ¥ IPONOJIBHOM apMaTypHI; T) CTEPXKHEBYIO apMaTypy KjiaccoB A-I,
A-II n Ac-1I — mnsa nonepeyHoii apMaTypHI, @ TaKXe IS ITPONOJILHOM
apMaTyphl, €CJIA Ipyrvie BUIIBI HEHATIPSITaeMO# apMaTyphI HE MOTYT OBITh
WCTIONIb30BaHBI, JI) CTEPXHEBYIO apMmatypy KiaccoB A-IV,
AT-IV u Ar-1VK — g1 nponosibHO# apMaTypH B Bsi3aHBIX KapKacax u
CeTKaxX; €) CTepXXHEBYIO apMaTypy KiaccoB A-V, At-V, Ar-VK, Ar-VCK,
A-1V, Ar-1V, Ar-IVK, Ar-VII — mig niponoiibHO# ¢XaToii apMaTypHI,




[image: image15.png]a TaKXe IMpOAOJIbHOM CXaTOM M pacTSHYTOU apMaTyphl IIpY CMEIIaH-
HOM apMHMPOBaHNH KOHCTPYKIIMM (HATMYMH B HUX HampsiraeMoM U He-
HaTlpsAAraeéMo# apMaTryphl) B B3aHBIX KapKacax M CeTKaX.

Apmamypy kaaccoe A-I11, Ar-1IIC, Ar-IVC, Bp-I, A-I, A-1l n
Ac-1I pexomendyemcs npumensmo 6 eude c6apHbIX KAPKACO8 U CEMOK,
JIOTTYCKAETCSI B HUX UCTIOJIb30BATh M JAPYTYIO apMarypy.

CrpeMiieHne yHUGHULIMPOBATH TPEOOBaHMS OT€UYECTBEHHBIX U 3apy-
GeXHBIX CTAHIAPTOB, a TAKXe CyllIECTBEHHOE YAOPOXaHHWE MaTepra-
JIOB TIPUBEJIM K CO3aHMIO HOBBIX BUIOB KJIACCOB CBapHBaeMOM apMa-
Typl: A 400C, A 500C, A 600C, xotopsie He oTpaxeHsl B CHull
2.03.01-84*, HO HAYMHAIOT PON3BOAUTLCS ¥ UCTIOJIb30BAThCSI IUIS U3-
FOTOBJIEHMS XeJIe300eTOHHBIX KOHCTpyKumii. Apmarypa A 400C,
A 500C, A 600C npuMeHsieTcsi B COOTBETCTBUHU € «PeKoMenaaLysiMy
110 MPYMEHEHUIO B XeJIe3006 TOHHBIX KOHCTPYKIIMSAX TEPMOMeXaHUYeC-
KY YIIPOYHEHHOI CBapyBaeMOii CTEpXXHEBOM apMaTyphl HOBBIX BUJIOB»
HapsiIy WM B3aMeH apMatypH KiiaccoB A-11, A-1I1, A-ITIC, Bp-1.

XapakTtep pabGoTHI apMaTYPHBIX CTajieli IO Harpy3KoM NMoKas3aH Ha
nuarpaMme pactsokeHus (puc. 2.7).

TTo xapaktepy paboTBI apMaTypHI, OTPaXe€HHOI Ha AuarpaMMe, pas-
JINYAIOT TPH BHA apMaTypHEIX cTaJleil: '

1. Crasnp ¢ BEIpaXXeHHOMH IUIOIIAIKOM TeKydecTH (MsArKasg apMatyp-
Hasl cranb). IIpenen TeKydecTy TaKux crajieil — o,

2. ApMaTtypHasl CTaJlb C YCJIOBHBIM NIPENEJIOM TEKYYECTH — O ,.
TTpenes TeKydecTH TaKUX CTajieil MPUHMMAETCs] PaBHBIM HallpSDKEHHMIO,
NIPY KOTOPOM OCTAaToOYHbIE AedpopManvu obpasia cocrasisior 0,2%.

3. ApmaTtypHast CTajlb C JJMUHEMHON 3aBUCUMOCTBIO G — € TOYTH 10
pa3preiBa. JIJist Takux cTajieil npelies TEKy4eCcTH YCTaHaBJIMBAeTCs KaK
IUISL cTajieil BTOpOro BHUa.

o, MIla

£,%

Puc. 2.7. [_narpamMmMbl pacTsdxeHusi apMartypHbIX craneit




[image: image16.png]PacyeTHBIE COTNIPOTHBIICHUSI apMaTyphl, YCTAaHOBJICHHEIE JUISI TIPO-
IOJTBHOM apMaTypHI IIpH paboTe Ha pacTsLkeHUe, — R, TipH paboTte Ha
cxatue, — R, v JUIsT apMaTypHl TIOTIEpeYHBIX CTepXHeill — R,,, OHU MpU-
BOIATCA B Tabi1. 2.8. Monynu ynpyroctu apmatypsl £, — cM. Tabn. 2.9.

Tabnuya 2.8.
MasneueHua ©s3 Tabn. 19*, 20*, 22*, 23* CHulll 2.03.01-84*

PacueTHbie cCONPOTHBACHMA apMaTypb!
ANna npeaensHLIX COCTORNHKN NepBoi
rpynnti, Mia
CrepxtveBas HopmaTtuBHbie pacTaxenmio p—
apmarypa CONPOTHBAICHMXA R
naccos R.. = R...., |NpopmonwbHoOfi| nonepeunod =
Mifa R (>romyToB ®
OTONHYTbIX
cTepxmieii) R..

A-Ill pnameTpom:
6-8
10-40

* B cBapHBIX KapKacax JiUisl XOMYTOB M3 apMaTyphl kiacca A-111, nmamMerp KoTophix
MeHblle '/, AMaMeTpa NPOIOBHEIX CTEPXHEN, 3HaYeHMst R IPMHMMAIOTCS paBHBbI-
MM 255 MITa.

** Ipu NpPMMEHEHKH ITPOBOJIOKH B BA3aHbIX KapKacax R_ cneflyeT MpHHUMATb PaB-
HBIM 325 MITa.

Tabmya 2.9
Tabn. 2.9 CHull 2.03.01-84*

Knacc apmaTtypb! | Moayns ynpyroctu apmartypei £, - 107, Mfa
A-1, A-ll 2

K-7,K-19

1
B-I1, Bp-il 0
| L




[image: image17.png]2.3.4. Kamennaa whania

IIpoyHOCTh KAMEHHOM KJIAJIKM 3aBUCUT B OCHOBHOM OT ITIPOYHOC-
TH KaMH$ (Kuprnuya) ¥ pacrBopa. Ilopsiok orpeneneHU MapoK KUp-
[M4a ¥ pacTBOPOB 10 pe3yJibTaTaM UX UCITEITAHWM, a TAKXKE BUILH U
CIOCOOBI U3rOTOBJIEHUS U3YYAJIMCh B AUCUUIUIHHE «CTpOUTENBHBIE
MaTepUaJIb».

B HacrosinieM yue6HUKe B JaJIbHEMILIEM pacCMaTpUBaeTCs KJialka,
BBITIIOJIHEHHAs! U3 KMpIIKMYa, HO HEOOXOIUMO UMETh B BUAY, YTO MPH
MPUMEHEHUM APYTHUX KAMEHHBIX MaTepUaJiOB pacyeT BHITIONHAECTCS
aHaJIOTUYHO.

JIo1st KUpITMYHOM KJIAIKM Yallle BCero MIpuMEHSIOT ClIeAYIOIINE BUIBI
KUPITWYEH: TIIMHSIHBIE TUIACTUYECKOTO IPECCOBAHMS, INIMHAHBIC ITOJY-
CyXOro npeccoBaHUsi, CWIMKaTtHeIe. Kak n3BecTHO n3 Kypca «Ctpou-
TeJIbHBIE MaTepUATB», OHU MOTYT OBITh MOJIHOTETBIMU U ITyCTOTEIBI-
MU, OOUHAPHBIMM M TOJIYTOPHEIMH. JIJI1 KUPITMYHOM KJIAIKM yallle
MPUMEHSTIOT LIEMEHTHEIC M LIEMEHTHO-U3BECTKOBEIE PACTBOPHI, B KO-
TOPBIX U3BECTh MOBHIIIAET IUIAaCTUYHOCTH paCTBOpPa, HO BO3MOXHO ITpH-
MEHEHME U IPYTUX pacTBOPOB.

HcnuiraHnre KNpIMUMYHOM KJIATKA BHITIOJTHSIOT Ha KMPITUYHBIX CTOJI-
OuKax, AuarpaMMa paboThl TAKOI0 KUPIIMYHOIO CTOJIOMKA Ha CXaTHe
fipyBe/icHa Ha pHc. 2.8.

o
£

Puc. 2.8. finarpamma pgecopmaumii KaMeHHOM Knaaky npu cxatmy:
1 — 30Ha ynpyrux gedpopmaunii; 2 — 30Ha nnacTuyeckux geopmauuii;
R, — BpemerHoe conpotuvsneHue (cpeanwii npeaesn NPoYHOCTY CXaTUIO KNaaku);
tge, = E, — momyns ynpyrocty (HavanbHblii Moayns negopmatimm)

B xaMeHHoI1 KiIaJike BOZHHMKAIOT YIIPYTHE M IIacTHdecKHe aedop-
MaLMy, YTO YYUTHIBAETCS MIPU pacyeTax KaMEHHBIX KOHCTPYKIIMIA.

PacueTHbIe COTIPOTHRIIEHMS CXKXATHIO KAMEHHOM KJIAIKH ITPUBOASTCS
B Tabn. 2—9 CHuII I1-22-81, oHM 3aBHUCAT OT cocTaBa KAMEHHOIA KJIall-




[image: image18.png]KH: MapoK KMpIiM4ya, KaMHeil, 6JI0KOB 1 MapoK pacTBOpa, a TAKXKE OT
BBICOTHI psiia KJIaOKu U Ap. [ KUpnuyHoiT KIIaaKy pacyeTHEIE CO-
IIPOTUBJICHUS IIPUBEACHHI B Tab. 2.10.

3aBUCHMOCTE MEXTy MOLJIeM YIIPYTOCTH KaMeHHOM Kianku Fy u
BPEMECHHBIM CONIPOTUBJIEHUEM R, MpMHUMaeTCs IO YPaBHEHMIO

EO = (X.Ru, (2'7)

TZie o — ynpyrast XapakKTeEpUCTHKA KaMEHHO# KJIanKy. YTIpyrast Xxapak-
TEPUCTHKA KaMEHHOM KJIaIKU UCTIONB3YETCsI IIPH pacyeTax KaMEHHBIX
KOHCTpYKUMi1 (Tabsn. 15 CHull 11-22-81). Ina kuprvuHO Kiaaku
3Ha4YeHHUsSI YIPYroil XapakTEpUCTUKH BHIGOPOYHO ITPUBEACHHI B
tabi. 5.7.

Tabnuya 2.10
HNasneveHre 13 Tadn. 2 CHun 11-22-81

Mapxa |PacuyeTHnie conpotusnenus R, MMa, cxxaTmio knagiy us Kupnxya
BCEeX BMAOB i1 (ePamMNYeCKI KaMHEH CO LLie NeBHAHBIMK

BEePTHKASMBHLIMY NYCTOTaMEK WIMPMHONA R0 12 MM NPK BLICOTE

panaxnagxe 50—-150 mm na TRXenbIX pacTeopax

npu MapKke pacTeopa NPY NPOYHOCTY
pacteopa

TIpumeyanue. PacyeTHEIE CONPOTHBIIEHHUS KIIAIKH Ha IIEMEHTHEIX PaCTBOpax MapoK
ot 4 10 50 cnenyeT yMEeHBIIATD, MPUMEHss MOHKMXaoIHe Ko3PPHLUEHTH: 0,85 —
JUIA KJIaIKHA Ha XXeCTKHX LIEMEHTHBIX pacTBopax (6e3 106aBOK M3BECTH) M M3BECTKO-
BEIX pacTBOpax B Bo3pacte 10 3 Mec.; 0,9 — 1u1s K1aaKu Ha LIeMEHTHBIX pacTBOpax
(6€3 M3BECTH WM INIMHBI) C OPraHUYECKMMH IIACTH(HKATOPAMM.

B xaMeHHEIX KOHCTPYKLIMSX KPOMe paGoTHl Ha CKaTve BO3MOXHE
ciiydan paboTH KJIaIKi Ha pacTsokeHHe, u3rub wim cpes. KameHHas
KJIaJIKa 1JI0X0 paboTaeT Ha pacTsDKEHMeE, PU BO3NEMCTBUM Ha Hee pac-
TATMBAIOIINX YCWIMH pa3pyLIEHUE MOXET ITPOMCXOIUTS I10 TIepeBsi3aH-
HOMY CEYEHMIO WJIH TTIO TOPU3OHTAILHOMY 1IBY (110 HENlepeBA3aHHOMY
ceyeHHI0). IIpoyHOCTDb HeNepeBSI3aHHOTO CEYeHMS 3aBUCHT OT NIPOY-




[image: image19.png]HOCTHU pactBopa. CrieIMaIbHO IIPOEKTHPOBATh KaMEHHEIE KOHCTPYK-
1IMHY, paboTarollye 1o HelepeBsi3aHHOMY CEYeHUIO, 3aIpeNIeHO, HO IT0-
no0Has paboTa BO3HMKAaeT B KaMEHHOM KJIaJiKe IMpHU BHELIECHTPEHHOM
cxatuu. Heckomnbko Jrydilie KaMeHHasl KJIaJika paboTaeT Ha pacTsike-
HME 110 MEPEBA3aHHOMY CSUECHMIO, HO, KaK M pabota KJlanky Ha U3ruo
U cpe3, nmoaobHas pabota BCTpeyaeTcs: AOCTATOYHO PeAKO B HEOOIb-
LIOM YucIie KOHCTpYKUmii (puc. 1, 2, 3 CHull 11-22-81). PacyeTHble
COIIPOTUBJIEHU ITPHU paboTe Ha pacTsLKEHHE, U3TU0, Cpe3 IIPUBOISIT-
cst B Ta6n. 10, 11, 12 CHull 11-22-81. Beuay Toro 4ro nogoGHas pa-
00oTa KMPIMTUYHOMN KJIAAKHU BCTPEYAETCS HEYacTO, COOTBETCTBYIOLINE
TaKOM paboTe CXEMEBI U pacyeTHEIE COMPOTHBIIEHUS IJISI HUX B yueb-
HUKE HE TIPUBOJASITCSI.

PacyeTHBIE CONPOTUBIICHHUS KJIAIKHU CXaTHIO CJIeyeT YMHOXATh Ha
K03 PUIMEHTHI ycsIoBUS paboTHI ¥,. 1151 CTOJIO0B M MMPOCTEHKOB IIO-
mansio ceyeHus 0,3 M? 1 MeHee Ko3(pDUILMEHT YCIOBUS paGoOTH
v.= 0,8. bosnee moppoGHo cM. m. 3.11, 3.12, 3.13 CHull 11-22-81.




