Набор лекций по 2-й теме Нагрузки и воздействия
Набор рассчитан ориентировочно на 6-8 часов лекций

1. Классификация нагрузок.  Постоянные нагрузки и их виды. Временные нагрузки и их виды. Особые нагрузки.  Сочетания нагрузок. Единицы измерения, используемые при расчётах строительных конструкций.

Нормативные значения нагрузок – 2 часа

[image: image1.png]M3 kypca «Teopernyeckass MeXxaHMKa» M3BECTHO, YTO Harpy3Ku
NOAPA3CIISIIOTCS] Ha obsemuble u nosepxrocmuvie. OGbeMHBIE TIPUKJIa-
IOBIBAIOTCA K KaXI10# YacThlie KOHCTPYKILIMH (Tesa), K HUM OTHOCSITCSE
CWJIBI TTPUTSDKECHUSA (TPaBUTAaLMM) M CUIEL MHEPLIVM; TIOBEPXHOCTHEHIC
BO3JICHCTBYIOT B MECTaX MOBEPXHOCTH KOHTAKTa MPH CONPSIKEHUHU
KOHCTPYKIIMiA MeXIy coOoit WIM MX yacTeil 1 B MecTax KOHTaKTa Ma-
LHIMH, MEXaHU3MOB C KOHCTPYKUMSIMH. CHIBI NIPUTSDKEHMST 3€MJIH,
TIPUAJIOXKEHHEIE K TEJY, IIPUHATO HA3BIBaTh €ro BeCoM. Ciibl MHEPLIMH
repeaaloTcsi Ha KOHCTPYKIMH IMPOU3BOJICTBEHHBIX 3MaHU, MOCTOB M
T.11., B IPOCTEMIIINX pacyeTax CTAIKUBAThCS C HUMHU He NIPUXOHUTCS.
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 [image: image3.png]Puc. 3.1. Harpy3kn or co6CTBEHHOINo BeCa KOHCTPYKLMIA:
a) KonoHHbl; 6) 6anku



 [image: image4.png]PaccMoTpyM nipusioxXeHHe Beca Ha NMPUMepax KOJIOHHBI M OaJIKu.
Pa3buBaeM nx Ha oTnensHBIe yacTU. Kak rnokasaHo Ha puc. 3.1, Ha Kax-
Jy10 U3 yacteii ie¥icTByeT e¢ Bec. PaBHOIEHCTBYIOLIYIO BECOB OT OTHE/ b~
HBIX YaCTEH MOXHO INPEACTAaBUTh B BUJIE COCPEAOTOYEHHOM BHEIITHEH



 [image: image5.png]Harpy3ku F, Kotopy1o st ynobcTBa pacyeToB MOXHO NPHUKJIAIBIBATD
JIN0OO B LIEHTPE TSDKECTU KOHCTPYKIIMH, JINOO HAa ypOBHE HHU3a KOJIOHHBI
(10 JIMHUM LIEHTPA TSDKECTH), WIH CKJIAABIBAIOT BeC C BHEITHMMU Ha-
rpy3KaMy M NMpUKIIAIBIBAIOT BCE CHUIH B BEPXHEI YaCTU KOJIOHHHI (pUC.
3.1, a), a B basikax BeC paBHOMEPHO pacripesesIsiioT 1o IJIMHE U CKJIa-
IBIBAIOT C pacripeielieHHOM BHENIHel Harpy3Koii (puc. 3.1. 6).

ITloeepxnocmnsie nazpysxu BOSHHUKAIOT B MECTE ONMMpaHUs (coemu-
HEHUSI) pa3IMYHBIX KOHCTPYKLIMM ¥ CYMTAIOTCS:

a) cocpedomoyeHHbIM, €CITU TUTOLLAID (I‘[OBerHOCTb) KOHTAKTa HEBE-
JIMKa, HAIIPUMeEp TpU ONMUpaHNM GaJIKH Ha CTEHY, KOJIOHHY (puc. 3.2, a);

©) pacnpedeaennbimu, €CITV Tiepeiaya HArpy3KH (IaBjieHHsT) OCYLLECTB-
JisieTCs 10 JIMHUU WIH TUlowany. Takyie Harpy3Ku Ha3uIBaloT COOTBET-
CTBEHHO pacnpedeneHHbiMU ho Oaute (TIOTOHHBIMK ), HATIpPHMED TTpU OTTH -
paHuH IUTATHL Ha GAJIKY WU cTeHy (puc. 3.2, 6), u pacnpedenernbimu no
naowadu, HaTipuMep Tpy ONMpaHuK pyHIaMeHTa Ha IpyHT (puc. 3.2, 6).
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 [image: image7.png]Puc. 3.2. lNoBepXHOCTHBIE Harpy3Kku:
a) — cocpenoroyeHHbie; 6) — pacnpeneneHHsIe no A/IMHE;
B) — pacnpesgeneHHbie rno naowanm



 [image: image8.png]OO6LIENPUHATO COCPeIOTOYEHHBIE HATPY3KH 0003HAYATh IMPOITMC-
HbMM O6ykBamu (N, F, G), a paBHOMEPHO pacripefieJIEHHBIE HArpy3-
KW — CTpOYHBIMHU (p, g, g M 1Ip.).

Harpy3k# MOryT ObITh IPUIIOKEHBI HEpaBHOMEPHO, HAIIPHUMED CHE-
TOBEIE; MOTYT OBITh MOABVXXHBIMM, HAIIPUMEP OT MOCTOBBHIX KPAHOB.
C To4KY 3peHust XapaKTepa BO3IEHCTBHS HATPY3KH MOTYT OBITh CTAaTHYeC-
KVMMH ¥ IMHaMudyeckUMU. CTatnyecKye Harpy3ky MPHKJIABIBAIOTCA IO~
CTENEHHO WM IUIaBHO (6€3 YCKOpEHHsT) OT Hayalla 4O KOHEYHOI'O 3Haye-
HUsA, HallpUMEp Ha CTeHBI WK (PyHIAaMEHT 31aHHS, a IMHAMUYECKHAE —
C YCKOPEHHMEM WU yOapHO, HaripuMep Ipy 3abuBke cBaii. ITonBrokHbIe
Y yIapHEI€ HATPY3KH HE SIBISTIOTCS] MPEIMETOM HAIIETO paCCMOTPEHYS.



 
[image: image9.png]3.1. Knaccudpukauma Harpy3ok, AerCTBYIOLUX
Ha CTPOMTENbHbLIE KOHCTPYKLMM

B 3aBUCHMMOCTH OT NMPOJIOJDKUTEILHOCTH IEMICTBUSL HAarpy3KH 1ojl-
paspeiisorcst B coorBetcTBHM ¢ rnaBoit CHull 2.01.07-85* Ha nocro-
SIHHBIE ¥ BpEMEHHEIE (JUTUTEJIbHBIE, KPaTKOBPEMEHHEIE, OCOOEIE).

IlocmosnnvimMu 264810MCA HAZPY3KU, KOTOPHIE TIPU CTPOUTEIHCTBE
Y 3KCIUTyaTallMi COOPYXEHHUSsI delicmeyrom nocmontno. Bpemennvimu
AGAAIOMCA HAZPY3KU, KOTOPHIE B OTHEILHBIE TIEPUOAL CTPOUTENILCTBA
M SKCIUIYATallIKl MO2ym OMCymcmeoeamns.



 [image: image10.png]3.1.1. NocTrosiHHbIe Harpy3kKu

K nocmoannvim nazpysxam ommnocamea:

® BeC yacTeil 3JaHMil 1 COOPYKEHMIA, B TOM YHCJI€ BEC HECYILNX U
OrpaXXKIAI0LLMUX CTPOUTEJIBHBIX KOHCTPYKIIMA;

® BeC U JIaBJIeHHe IPYHTOB (HACKITIe#, 3aCHIIOK), TOPHOE aBJicHUE;

® BO3/IeiICTBHE NIPEABAPUTEITBHOINO HAIIPSDKEHHST B KOHCTPYKIIMSIX.



 [image: image11.png]3.1.2. BpemeHHble Harpyskm

BpeMeHHEBIEe Harpy3Ky OKa3bIBaIOT PA3JIMYHOE BIUSIHUE HA KOHCT-
PYKIIMH B 3aBICMMOCTH OT NPOAOJIKUTEIILHOCTH NEHACTBYSA, TIO3TOMY
MIX pa3nelisIioT Ha JUTUTENIbHBIE, KPaTKOBPEMEHHBIE M OCOOEIE.

K spemennvim OaumenvnbimM Hazpy3Kam omHoCAMCa:

® BEC BPEMEHHBIX MEPErOpPOIOK;

® BEC CTAallMOHAPHOTO O0OPYIOBAaHMSI: CTAHKOB, arlrapaToB M JIp.;

® Harpy3KH Ha INepeKPHITHUS B CKJIaJCKHX TTIOMELICHHUSX, XOJIOAWIb-
HUKaXx, 3epHOXPaHWIMIIAX, apXUBaX, OMOIHOTEKAX U MOACOOHHIX 3/1a-
HUSIX U TIOMELLICHUSX;

® Harpy3KH1 Ha IEpEeKPHITUS XWIBIX M OO11IeCTBEHHBIX 3[IaHU# C MO0~
HICKEHHBIMM HOpMAaTUBHBIMH 3HAaY€HHUSIMH, TIPMBEIEHHBIMHU B Ta01. 3
CHuII 2.01.07-85%;

® CHEIOBBIE HAarpy3KH C MOHVDKEHHBIM paCY€THBIM 3HAYEHUEM, OIl-
penesnsieMbIM YMHOX€EHHEM TOJIHOTO paCYETHOIO 3HAYEHUSI Ha KO3(-
¢burmenT 0,5.

B CHullI 2.01.07-85* npuBenero 6oiee 10 BUIOB JIMTENBHBIX Ha-
IPY30K, 3/1€Ch PACCMOTPEHbI U COKPAILIEHHO M3JI0XXEHBI HanboJiee pac-
IpOCTPAHEHHHIE.



 [image: image12.png]K xpamxoepemennsvim nazpyxam omuocamcs:
® Harpy3KHy Ha IEePEKPHITUS XWIBIX M OOLIECTBEHHBIX 3[aHMIA C
TIOJIHBIMM HOPMATHBHBIMH 3HAYEHUSIMM,




[image: image13.png]® CHETOBEI€ HArpy3KH C INOJIHBIM paC4Y€THBIM 3HAYCHHUEM;

® HArpy3Ky OT NOABIDKHOIO NMOIBEMHO-TPAHCIIOPTHOIO OO0PYHOBa-
HUs (MOCTOBBIX U MOIBECHBIX KPAHOB, TEIH(hEPOB, NMOrPy3YHKOB U T.11.);

® Harpy3Ku, BO3HUKAIOLHE ITpY U3rOTOBJICHUH, TIEPEBO3KE M BO3BE-
JIEHUHW KOHCTPYKILIHIA, ITpy MOHTaXe U NepecTaHOBKE 0OOpyIOoBaHMS,
a TaKkKe Harpy3Ky OT Beca BpEMEHHO CKJIaTUPYEMEIX Ha CTPOUTEIILCTBE
U3JeNuii ¥ MaTepUaoB (3a MCKIIIOYeHUEM HArpy30K B MeCTax, CHelH-
aJIBHO TIPpeMHA3HAYEHHBIX TS CKJIAMMPOBaHUS U XPAHEHUST MaTepUaJIOB),
KpaTKOBPEMEHHBIE HArpy3KH OT Beca HaCHIITHOIO IPYHTAa U Ap.;

® Harpy3kK# ot obopyIoBaHMsl, BOSHHKAIOLIME B TYyCKOOCTAHOBOY-
HOM, TI€pEeXOIHOM U MCIBITATEJIbHOM PEXUME;

® BETPOBBIE HArpy3KH;

® TeMIIepaTypHbIe M KJIMMaTU4ECKIE BO3/ICIICTBUSI.

Tak Xe Kak Y JUTUTEJIbHBIC Harpy3Ku, KpaTKOBPEMEHHEIE repeymc-
JIEHH COKpallleHHO M ONUCAaHH YIpolleHHO, ©oree mnoapobHO
cm. CHulT 2.01.07-85*.

K ocobbim nazpysxam omnocames:

® celicMMYeCKHE U B3pBIBHbIC BO3/IEMICTBUS;

® Harpy3KH, BBI3EIBa€MBI€ PE3KUM HapyllleHUEM TEXHOJIOTHYECKOTO
NnpoLecca, BpeMeHHO#M HEMCITPAaBHOCTBIO MITH TTOJIOMKOM 000py/IOBaHMS

® BO3/ICiiCTBHSI HepaBHOMEPHBIX niehopMaLfii, COITPOBOXIAIOLLMECS
M3MEHEHWEM CTPYKTYpPHI IpYHTa (HanpuMmep, aegopMaLy Ipocaaoy-
HHIX TPYHTOB IIpY 3aMaYyMBaHMH WJIN BEYHOMEP3JIBIX IPYHTOB IpH OT-
TauBaHWUM), BO3NEVCTBUSA iepopMaliuv 3¢ MHOM ITOBEPXHOCTH B paifo-
Hax BJIMSTHUSI TOPHBIX BBIpAOOTOK U B KAPCTOBBIX pailoHax.

Kak yxe orMeyaiiocs, 6ce nepeuuciennbie Hazpy3Ku mozym npuHu-
Mamv HOpMamueHsie u pacdemuvie eeauyunsi (3navenusn). PaccMoTpuM,
KaK OIpeAEIsIIOTCS T€ U JpyTrvie Harpy3KH.



 [image: image14.png]3.2. HopmaTusHbie Harpyskmu

B pacuyerax HopMaTHBHBIE HAarpy3Ku 0603HaYal0TCsl MHAEKCOM «»,
KOTOPHIi 3aITMCHIBAETCsI CHU3Y WK CBEpXY OYKBEHHOIO 0003HAYEHUS
Harpy3ku. CocpenoToueHHbIE HOPMATHBHBIE HATPy3KH (CWinl): N, F, —
HopmamueHble cocpedomouertvie Hazpysku (KH). Harpysku, pacripene-

JIEHHBIE MO TUTOLIIAAHN WJIM 110 JUTMHE 3JleMeHTa (TIOTOHHBIE HAarpy3KH):
& Pn» G, — HOpMamueHwie pacnpedenertble Hazpysku (K11a, kH/m).



 [image: image15.png]3.2.1. HopmaTuBHbIE NOCTOSHHBbIE HArpy3KMu

HopmatnBHBIe Harpy3Ky OT Beca KOHCTPYKIIMIT IOJDKHEI OITpeie-
JISITBCSI 1O IAHHBIM CTaHAApTOB Y 3aBOZIOB-U3TOTOBUTEIEH WJTH T10 TPO-



 
[image: image16.png]€KTHBIM pa3sMepaM M TUIOTHOCTSIM MaTeEpUAIOB C YYETOM UX BECOBOU
BJIAXXHOCTH JUIS1 MIPEAYCMOTPEHHBIX YCIIOBUA BO3BEACHYSI M IKCIUTyaTa-
LMK 3MaHUH ¥ coopykeHMi1 (cM. npumepsl 3.2, 3.3, 3.4). lns cbopa
Harpy3oK HeoOXoaMMoO 3HaTh pa3Meps KOHCTPYKIIVI WM YacTel 31a-
HUS; OHY, KaK IPaBUJIO, WIN U3BECTHBI, WJIK UMY 3a1a10TCS NMpeNBapy-
TeJILHO, 4 3aTeM YTOYHSIIOT U, €CJIM HYXHO, fie/aloT nepepacyet. ITnot-
HOCTb CTPOMTEIBHBIX MATEpPHUAJIOB IPUBONUTCS B CITIPABOYHHKAX.



 [image: image17.png]3.2.2. HopmaTuBHbIE BPpEeMEeHHble Harpy3km

HopmatuBHEIE BpeMEHHBIE HArpy3Ky, HEOOXOMMMEBIE VISl pacyeTta
KOHCTpyKI1IMii, yctaHoBJieHsl CHuIT 2.01.07-85* (manee B aTOoM pas3-
nene cceiku Ha CHull 2.01.07-85%):

® Harpy3KM Ha NepeKpHITHS W JIECTHUIB 3JaHUI TTPUBENCHHI B
1abn. 3 CHull (cM. Takke Tabn. 3.3.);

® BeTPOBbI€ HAarpy3KH (CTaTU4ecKasi COCTaBJIsIIOLIast) OnpeeIsioT-
cs1 o popmyiie

w,= w,kc, (3.1)

rie w, — CKOpOCTHOM Harop BeTpa, MpUHUMaeMHIii Ha BeicoTe 10 10 M
B 3aBUCMMOCTH OT paifioOHa CTPOUTEJILCTBA IO KApPTEe paiiOHMPOBAHMS
TeppuTopru Poccum 1o ckopoctTHoMy Haropy Betpa (Kapta Ne 3 Ilpu-
JioxeHMs 5 u Tabn. 6 CHull);

k — xo3dduumeHT, yYUTHIBAIOLIMI U3MEHEHHE CKOPOCTHOIO Harlo-
pa w, 110 BEICOTE B 3aBUCUMOCTH OT TUIIA MECTHOCTH, IIPUHUMAETCS 110
1. 6.5 Tabn. 6 CHull,

¢ — a’pogrHaMIecKHit ko3¢ duLmeHT (KoadGULieHT 00TeKaHusl);
IJIS1 BEPTUKAJTBHBIX IMTOBEPXHOCTEM IIPMHUMAIOT: C HABETPEHHOM CTOPO-
HHI ¢ =-+0,8; ¢ 3aBeTpeHHOI1 CTOPOHEKI B 0011IeM cirydae ¢=-0,6. bonee
noJipobHKIe NaHHBIE 00 onpenesieHnr kKo3dduimeHrta ¢ cM. Ipunoxe-
Hue 4 CHull;

® HOpMaTHBHOE 3HAYCHHE CHETOBOI1 HArpy3KH OIIPEAEIIsICTCS YM-
HOXEHHMEM €€ pacyeTHOro 3HaueHus Ha KoaddurmeHT 0,7;

® Harpy3K# OT 000pyHOBaHMs, CKJIaAMPyEeMbIX MaTepyajioB, MOCTO-
BBIX Y TMIOIBECHBIX KPaHOB orpenensioTes 1o ykasanusiMm CHull, ko-
TOpHIC B yUeOHMKE HE ITPUBOISTCS.




