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Pexomendosano x usdanuro peuieruem TexHU-
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Pyrxoso0creo no npoextuposanuto GyHoamenros
HOQ eCTeCTRPHHOM OCHOBQHUL NOO KOAOHIbL 30aHull

U coopydxcenutl npomoluireHnsix npednpusrut. M.,
Crpoausdar, 1978. 109 ¢ (Toc npoexr, un-t Jle-

nurzp Ilpomcrpoiinpoext 'occtpos CCCP).
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MEHTO8, npuUMepbl pac4era.
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Taba. 27, ua. 63

p 30213-430 HHCTPYKT -HopmaT., 111 BbIN.-12—77 © Crponunspat, 1978
047(01)—78



NPEJUCIOBHE

PykoBojacTBO mpeaHasHayaeTcs B KayecTBe BCMOMOraTenibHOro Ma-
TepHana AJas NPOEKTHPOBAHHA (GYHAAMEHTOB MOJ KOJIOHHBI IIPOMBIMI-
JICHHBIX 3JaHHH H COOPYI)KEHHH HA CCTECTBEHHBLIX OCHOBAHHAX

B PyxosojicTBe TpHBEAEGHB! YKa3aHMsS 1O NPOCKTHPOBAHWIO MOHO-
AHTHLIX K COOPHHIX OTACALHO CTOSIIMX GQYHAAMEHTOB IOJA  KOJIOHHB!
MPOMBIILJIEHHBIX 3AaHHH, I'PAa@UKM U TaOaHUBl IJst pacuera H KOHCTPY-
HpOBaHUA GyHAaMeHTOB C COOTBETCTBYIOIUMMH NOSICHEHHSIMH K HHM H

npHMepBl pacyera.

PyKOBOACTBO COCT4BJEHO B COOTBETCTBHH C TpeOOBAHHSMU:

CHulIl 11-15-74 «OcHoBaBHusi 3J3HHH H COODYIKEHHH>;
CHHIT 11-21-75 «beronHble # Kese300CTOHHbLIC KOHCTPYKUHHY,

CHHuII 1I-6-75 «Harpy3ku H BO3JeHCTBHAY.

Pykosoacteo BuinosHeHo B I'TIH Jlemunrpanpckuit Ilpomcrpo#npo-
ekt {(KaHA Ttexn wnayk M E. Jlunuwuxu#, uuxK. B. A. Eroposa) npH
yuaciud ILHHHWIIpomagaung (uuxk. b ©® Bacuapes, snxx B C Dba-
mokoB), HHUM)KD (xana texn Hayk H H Koposnn), HHUM ocuosa-
HHH M TNOM3CMHBEIX coopyxenHH (kKaHiad TexH Hayk K) A Poratnn,

A-p Teal Hayk E A. Copouan).

Hass ypo6¢tBa noab3osanusgd B PYKOBOACTBE NpPHBEAEH TEKCT He-
KoTopblX NYHKTOB raaBbl CHull I1-15-74, HabpaHHBIE nNOJAYXHPHLIM

IHIPHPTOM

Hymepauus dopmyn n tabauu, nomelwreHHsix B PyKoBoacTRe, Aa-
eTCs ABOHHON BHayaje caeayer nomep PywoBoacrsa, 3ateM (B CKOG-
kKax) coorsBerctBYIoUini HOMep CHHII

OT3bIBbl U NpeVIoXKeHHS Npochba Hanpap/asATL N0 agpecy: 196190,
Jlenuurpapn, Jlemmnckui np, 160, I'Tll] cHUHTpaAcKkHil [Ipomcrpoii-

NPOEKT.
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1. OBIHHE YKA3AHWS

1.1. Hacrosuiee PyKkoBOACTBO pacupocTpaHieTcss Ha MNPOEKTHpPOBA-
HHC OTHEJbHBIX KeJ1e300eTOHHMX (YHAAMEHTOB IOA  KOJIOHHBEI NP0
MBILIJICHHLIX 342HHH M COOpPYXKEHHA HA eCTeCTBCHHBIX OCHOBAHHUSAX.

IIpoeKTHpOBAHUC OTHACNABHLIX (YHAZMEHTOB, HAXOAMALIUXCS B ar-
DECCHBHONR cpene, Npou3Boautca ¢ yuerom tpebosanuit CHull 11-28-73
«3alHuTa CTPOUTEJNLHBX KOHCTPYKLUUN OT KOPPO3HI».

1.2, Tnybuna 3ano0xeHdss (PYHAAMEHTOB JOJKUA ONPeAeNAThCA B
coorBeTcTBHU ¢ min. 3 27—3 41 CHwIl 1I-15-74 u poaxua OblTh OCoJiee
TOJIIHHLI [OYBEHHOTG CJ0osd U He McHee 0,56 M OT MOBEPXHOCTH IJIAHHU-

POBKH,
MuruManbsHoe 3ariybaenue ¢dbyHjaMenTa HHUXe ToJa  NoJBaJjia

npHEHMaeTess paBHliM 0,5 M.
1.3. Tny6uHa 3an03KeHHSA PAAQM CTOAIHX (QYHAAMEHTOB, YCTAHOB-

fICHHBIX Ha pasybiX OTMeTKax (HampHMep, B MeCTax MPHMbIKaHUs IDO-
CKTHPYEMOTO COODYIKelHs K CYWECTBYIOUleMY HJH B cJiydae pPacloJio-
’Kehus ¢ynpamenra B6JH3H KaHaJoB, TOHHeJNEH W T. IT), AOJXKHA Ha-

SHavdyaThCd C yyeTOM CJACAVIOLIETro YCJIOBHA

AH
—— <y, (1)
rae A — pasHoCTh OTMETOK 3aJ0XeHUss ¢yHIaMeHTOoB (puc. 1),

a — pPacCTOAHHE MexAy ¢QyHAaMEHTaMH B IJiaHE (B CBETY).

_ a

4H

Puec. 1. I'mybuna sasioxeHuss pajoM CTOSIIIHX (PYHAAMEHTOB, YCTAHOB-
JIEHHBbIX HA pPa3HbIX OTMETKax

Ecad KOTJOBaH NOJA HHKEDPACHOJOXEHHBIH (hyHZaMeHT IuHpe I10-
AOIIBH (YHAAMCHTA, BEJHYMHA @ NMPHHUMAETC C YUeTOM 3a30pa MexX-
LY KOTNOBaHOM ¥ QYHIAAMEHTOM;
¢ — YroJ caBura

M
tgh=tg o+ . (2)

rae p— cpegHee [4BJEeHHe Ha TIPYHT WOA MNOJOWIBOM  BHIIIEPACIOJIO-
KeHHoro QyHzaMeHTa OT paCyeTHOH HArpys3KH, NPHHAMAEMOH
C yyYyeToM KO3(P(PHLUHEHTOB NEeperpysku, COOTBETCTBYIOUIHNX pac-
4YeTy OCHOBZHHYU TIO HECYHIEH CIMOCOOHOCTH,

@1, €1 — pacueTHbie 3HAYCHHA COOTBETCTBEHHOQ YIVIa BHYTPEHHEro Tpe-
HUSI U YJEIbHOI'O CIEIIeHusi TPYHTa, olpejensieMble COIJacHO
tpebGoanuam nn. 3 10—3 16 CHull I11-15-74



Ecnu yenosue (1) He Bhinosinsercs, HeoOXOZMMO NPeAyCMATPH-
BaThb CHenHaJbHble MepHl MO TPeZOTBPAILEHHIO BO3MOXHON OCaJKH W
BHIDHUPAHUA TIpyHTa (3a0HBKa IUNMyHTA, HCKYCCTBEHHOE 3aKperJelye

rpyHTa ¥ T. I.).

2. HATPY3KH, YUUTDLIBAEMDBIE B PACYHETAX OCHOBAHHH
H KOHCTPYKUHUHN oYHIAMEHTOB

2.1.(3.7 CHull 1I-15-74). Pacuer ocHoBaHr# mno HedopmManunM
NOJXKEeH TPOU3BOAUTLCH HQ OCHOBHOE COYETaHUE HATPY30K.

Pacuer OCHOBaHHMH mo Hecyied cnoccOHOCTH BBIMOJHEARTCA Ha OC-
HOBHOE COYeTAHHE HArpy30K H NPY HAJHYUH OCOOBIX HArpy30K H BO3-
AEHCTBHH — Ha OCHOBHOE M 0C060€ COUETaAHUS.

Hpn HanMuuye HECKOAbKHUX KPATKOBPEMEHHBLIX HATrPY3OK MOCJeIHKe
AONXKHBI BBOZXUTHECH ¢ KOYP(PUUUEHTAMU COYETAHNH, a2 KPATKOBPEMEH-
Hble HArpy3Kd Ha NHEePeKPLITHS MHOrO3TaAMHLIX 3JaHUH — ¢ TNOHHKAIO-
UMK KO3 PuuredTamy, VYUYUTHIBAOIIKUMUA BePOSITHOCTh OXHOBPEMEHHO-
ro 3arpymKeHusi MepekpuLiTHd, B COOTBETCTBUM C TpPeOOBAIINSMH TJaBbI
CHull no rarpyskam 4 BO3JEeHCTBHAM.

2.2, (1.12 CHull [1-6-74). Tipm pacuere KOHCTPYKIUHI1 M OCHOBA-
HYH Ha OCHOBHbIE COUCTAHHA, BKJAOUAKIIHE OJHY KPATKOBPEMEHHYIO
HArpy3Ky, BeJUUYUHA NOCHefHed MNOMXKHA YUUTHIBATHCA 6e3 CHHIKeHHd,
a TMpPH pacyeTe HA CCHOBHbIE COHETAHMSI, BKJAOUalOuHe ABe #JIu Oodee
KPATKOBPEMEHHbIX HArpy3o0K, pacuyeTHbieé BEJHUHHbBI 3THX HATrPY30K HJH
COOTBETCTBYIIIHUX HM YCHAUK ROJXKHBI YMHOMXKAThCA HA KO3GGUUHERT
COYeTaHUK n¢e=0,9.

2.3. KoaddHuueHTol neperpyskd n IOOJKHBI NMPUHHUMATLCS NMPH pac-
yeTe OCHOBaHUHA No AedopMauuaAM paBHLIMH CJUMHHUE, a IpPH pacueTte
10 HecyuleH CrnoCOOHOCTH — B COOTBETCTBMH C TpeOOBAHUSIMY TJIaBhI
CHull 11-6-74 «Harpys3kud ¥ Bo3felCcTBRHA»

2.4. Ilpu pacuere OCHOBAHHA H KOHCTPYKHUHUH (DYHIAMEHTOB Ha Ha-
FPY3KH, BO3HHKZIOLIHE B CTAAUH BO3BEASHHS KOHCTPYKLHH, DacueTHble
3HAYEHHS KPaTKOBPEMEHHBLIX Harpy3ok ciaeayer cHuxath Ha 20%.

2.5. (3.8 CHull 11-15-74). B pacdeTrax OCHOBaHuif HEOOXOAMMO
VUUTBHIBATh HATPY3KH OT CKJAAZHPYEMOro matepuana 4 oOopyaoBaHus,
pasmeniaemblX BOJAM3M (PYHOAMEHTOB HA OTMOCTKAX M IOJax, ycTpau-
BaeMbIX HEMOCPEACTBEHHO HA TPYHTEe. JTU HACPY3KH NPUHEMAOTCA MO
BCeH (haKTHUECKOH NMJIOMIAAKH 3arPYyIKEHHA.

2.6 (3.8 CHull 11-15-74). ¥Ycuaunga B XOHCTPYKUHUSAX, Bhi3blBaembie
TeMIIEPATYPHbBIMU BO3ACHCTBUAMY, NMPU pacueTe OCHOBAHHH MO Jxedop-
MaiMsaM, KaK OPABMJIO, He NOJMXKHbl YYHTHIBATHCA.

Ilpu pacuete ¢$yuURaMEHTOB 0O NPOYHOCTH U MO PACKPHITHIO Tpe-
UIMH BO3HMKAOUHE B [UX YCHJAHA OT TEMIEpaATyplblx U UM NOZOOHBIX
NepopMalUid NPHHAMAIOTCH H3MEHAINHMHCA 10 BepTHKANH [0 Hps-
MOH OT MOJIHOTO 3HAYEHUSA YCHJHUA Y MeCcTa 3aJejiKM KOJOHHB B (VH-
JaMEHT A0 NOMOBHHHOIO 3HAa4yeHUS Ha YpPOBHE NOJAOHIBLE (dyHIXaMeHTa

2.7. Pacuer ¢yHAaMEHTOB N0 IHNPCUYHOCTH (ONpeleiCHAE  BBICOTLI
MJUTHOH YacTH (PYyHAAMEHTA, pacuerT CTAKaHHOTO ()YyHAZAMEHTA Ha INpo-
JaBJAUBaHHe, oONpele/ieHHe pasMepoB CTYINEHeH, apMaTypbl (QyHAaMel-
Ta) TNPOU3BOJHUTCA HaA OCHOBHOE HJI o0cofoe couyeTaHHe Harpy3ok B
COOTBETCTBUH ¢ TpeboBanusaMH raasun CHull 11-6-74



3. PACYHET OCHOBAHHHA U ONNPENEJNEHHE PASMEPOB
noaouBb! oyYHIAMEHTOB

3.1, Pasmepnl noaocwBsl ¢GyHXAMEHTOB OIpEA/AITCS H3 pacyeTa
ocHoBaHmil IlIpH sTOM nosKHa OBITh COOGJIONEHA OJHA H3 3MIOD JaB-
JENNST HA TPYHT, TIPHBEJICHHBIX Ha DHC 2

20 2475

Piuc 2 2nopsl naBieHUsT HA TPYHT

3.2. (3.3. CHull 1I-15-74). OcHoBaHMs HONXKHBLI PACCYHTHIBATHLCH
no ABYM rpymnaM npeaeibHbIX COCTOSHHH:

N0 NEPBOH rpynmne — N0 HeCyLUed CHOCOOHOCTH;

no BTopoH rpynne —no pedopmauuam (ocaakaMm, npornbam H
Ap.), CO3MAI0IHUM OPENATCTBUS NJsl HOPMAJAbHOH 3KCMAyaTauud 3JaHUH
H COODYIKEHHHH.

Pacuer oOCHORaHUM no AedhopMauusaM  JOJXKEeH TIPOU3IBOJHUTLCA,
ecyii OCHOBaHHE CJIOKCHO HECKAJbHLIMHU IPYHTAMM.

3.3. (3.4. CHull 11-15-74). Pacuetr. OCHOBaHMH mNO HecyLeH CHoO-
COOHOCTH AOJKECH NMPOU3IBOAUTHCH B CAyYasiX, ECJAH:

4) Ha OCHOBaHHE MepeRaloOTCA  3HAYHTEJNbHble TOPHU3OHTAJIbHbIE
Harpy3kn (noArnoOpHbie CTeHb!, (YHARMEHTbl PAaCMOPHLIX KOHCTPYKIIHH
M T, I.), B TOM 4YHCJ€e CeHCMHUUYECKHE;

0) d¢QyHpaMeHT WJIH COOpyXeHMe B UEJOM  pacnojJOXeHbl Ha
O6poBKe OTKoca MAXM BOAM3N KpyTOmanamouiero cJjosti rpyHra;

B) OCHOBaHHE CJIOXKEHO BOAOHACBINEGHHBIMM TIJIMHMUCTbIMH H 3aTOpP-
(0oBaHHBIMH TPYHTAMHM, yKasauHeiMu B n. 3.76 CHull II-15-74;

r) OCHOBaHHE CJOMXKEHO CKaJbHbIMUA TPYHTAMM.

3.4. Pacuer ocHOBanM#i 1no JgepopMmauuaM, KakK NpPaBHJIO, JNOJKEH
MPOH3BOAUTLCA K3 YCJOBHS COBMeCTHOH pabOTHl 3JaBHA (coopyxKe-
HMs1) ¥ OCHOBaHHS (B TOM UHCJAE C Y4YeTOM MepepacnpefeseHHs Ha-
rpy30K HagdyHIaMeHTHOR KOHCTPYKIIHEH HA OCHOBaHHeE).

Pacuer ocHoBaHui mo JAedopmanusM NPOU3BOAMTCS 6e3  yuera
COBMECTHOH palGoTLl 3J2HHS H OCHOBAHHSA B CJERAYIOUIHMX  Cay4Yasix:

a) npH pacuere 3ganuii K coopyxeuuit III—IV kaaccos,



6) nns 3JaHMB H COODYXEHHH ¢ THOKHMH CHCTEMaM# KOHCTPVK-
UUH, B KOTOPHIX HE BO3HHKAIT YCHJIXS NPU B3aUMOJLHCTBUM OCHOBA-
HHSI C COOpyxXeHHeM (HanmpHMep, pas/IHYHOIO pojxa IUAPHHPHBIE CH-
CTeMBl. OJHO3ITAXKHBbIC IIPOH3BOACTBEHHblE 3JaHHA C UAPHHPHLIM

ONHpANHeM 3JeMEHTOB MOKPHLITHA Ha CTOHKH U IIp );
B) Ang 3haiifi U COOPYXKEHUH BSHAUYHTEJIbHOH MXECTKOCTH, NpOoU-

I0CTh KOTOPHIX 3aBeJOMO JOCTaTOYHA MJJS BOCHPHUSTHSA YCHJAHH, BO3-
HUKAWOIIUX NpH B3aKMOJACHCTBHH OCHOBAHMA C COODYKEHHUEM (HANpPH-
Mep, 3JaHuii OallleHHOr0 THIA, AOMEH, ABIMOBBHIX TPYyO M T. I );

I) NIpH ONpEACJEHHH HEPaBHOMEPHHIX AedopManHi OCHOBAHHA INDH
MPHUBS3KE THMNOBBIX UNPOEGKTOB K MECTHBIM TEOJIOTHYECKHM  YCJIOBHSAM,

eCJiM B I3THX TIPOCKTAxXx IMNPHBEACHBI YCJOBHBIE BEJHYHHbLI HpeleibHO

NTOMYCTUMBIX fAedhopMauuil S Sp;

A1) NpH onpeleneHHHM CpPeAHUX BEJIHUYHH JedOpMalU# 3JaHHH H CO-

OPYKEHHH.
3THX CJyYasix Harpy3KM Ha OCIIOBaHHE JAONYCKAETCH ONpeAc/fAThb
0e3 yueTa MncpepacnpefneseHAs HaAQYHAAMEHTHOH  KOHCTPYKUHEH H
NPUHUMAThL B COOTBCTCTBHH CO CTAaTHYECKOH CXEMOHW 3jalug MIH COo-
OpyKeHHs
3.5. (3.46. CHnIl 11-15-74). CoBmecTtHasa pnedopmauns OCHOBAHHS

H 31aHUSA (COOPYIKEHNS) MOIKET XaPaKTEPHU3OBATHLCSH:
a) aGCONIOTHOM OCAAKOH OCHOBAHUS OTAEJbHOro (yHAaMeHTa S;;

6) cpeaHed OCaAKOH OCHOBAHMA 3JAHUA MIAM COOPYIKeHMsT Scp;
AS

B) OTHOCHUTENLHOH HEPABHOMEPHOCTLI0 OCAJOK -—-[—- AByx ¢yHpa-

MEHTOB, T. €. Pa3sHOCTbI0O HMX BEPTHKAJLELIX MepeMelleHWH, OTHECEHHOH
K PACCTOSHMIO MEXKAY HUMMH;

r) kpesom dyHAaMEHTA HJAH COOPYXKEHUSs B uUeaoM [, T. €. OTHO-
MEeHMEM Pa3HOCTH OCAJ0K KpaWHuX TOouek (PyHIAAMeHTa K €ro LWHpHHE

HJIM JIJIHHE;
1) OTHOCHTEJbHBIM mporufom wuau Bbirubom f/L  (OTHOWeHHEM

cTpejbs mporpb6a Wiy Bbirmba K JJHHE OLHO3HAYHO u3rubaemMoro yda-

CTKA 3NAHHA HAHM COOPYIKEHHUS );
€) KPHUBH3HOW H3rHOaeMOTro yuyacTKa 3JaHUs MAM COOPYyKeHusa K;

XK) OTHOCHTEJBHLIM YIJIOM 3aKpyYHWBAaHUA 3JaHUS HIH COOpYyHxKe-

HUSA !
3) roOpH3CHTAJAbHLIM HEpeMel{eHHEM (QIyHIAMEHTa HJAH 3AAHHA

(coopyxennsa) B texom U.
3.6. (3.47 CHull 11-15-74). Pacuer ocHoBaHuit no aedopmauuam
NPOU3IBOAHTCH UCXOAA U3 YCIOBUS

S< Sup » (3(16))

rne S — peauunmHa conmMecTHoW jgedopmaliMd OCHOBAHKA H 3JaHUA
HAM COOPYXeHus, OnpeaeasieMas pacieToM N0 YKa3aHUAM
npua. 3 CHull II-15-74 «Pacuer pedopmauuit OCHOBAHHIAY;
Sup — npeneybHO JONYyCTUMAsi BEAWUUHA COBMeCTHOM JAedopMauuH
OCHOBaHHMA H 3JaHHSA HJH COOpPYXEHHS, YyCTaHABJHBacMas

no ykaszasugm nn. 3.63—3.69 CHull [I1-15-74.

3.7. Bce pacueTnl OCHOBANUH JOJKHBI BBIIOJHSATHCST € HCIOJb30-
DaHHEM DpacyeTHbIX XapPaKTEPHCTHK TpyHTa (yrsaa BHYTPEHHEro TpPEHHS
(P, YREJIbHOTO CUEIVIEHHS ¢, MOAyas Aedopmaunud E, o0beMHOTo Beca

TPYHTa V).



Ta6auuwa 1 (18 CHulIl 11-15-74)

HarMeHOBAHHKE H KOHCTPYXTHBHBIC

BeauuuHa npeaeabubix AcdopMalkui
ocHOBaHUE S

Inp
MAaKCHMaJdkHbI€
OTHOCHUTEJbHbIE K cpeaHkre adco-

0COOEeHHOCTM COODYKEHHNA zedopMann AOTHBIE OCAIKH,
CM
BEeJAN-
BHI BCAHYHKHHAE BN YyUHHA
1. IIpou3BOACTBEHHBLIE ¥ TrpaxK-
NAHCKHME MHOroaraxiole  3A2a-
HUA ¢ MOJHbBIM KapKacowm:
1.1. XenesoGerounpie pa- | OTHOCH- 0,002 |Makcu- 8
Mbl 0e3 3aNnoJIHEeHN TeJbHas MaJibHas
PA3HOCTD | abcomoT-
0CcanoK Has oca-
Kad StI‘Ip
1.2. CraJabHbi¢ paMbl 6es (To xke 0,004 [To xe 12
3ANOAHCHNUS
1.3. )XenezoGeroHHbie  pa- » 0,001 » 8
Mbl C 34MOJHEHUEM
1.4. CranbHipie pamMbl C 3a- » 0,002 » 12
NIOJIHEHKEM
2. 3JaHHA K COOPYXKEHuUS, B » 0,006 » 15
KOHCTPYKHHAX KOTOPHIX HE BO3-
MUKAIOT JBONOJHUTEAbHLIE  YCU-
JUst OT HepaBHOMEpPHbIX OCaHoK
3. Muorosraxunme  Geckapkac-
Hble 3MAHAHA C HECyMMMH  cTe-
HaMH H3:
3.1. KpynHbIX naHeden OTHOCH- 0,0007 |Cpennsas { 10
TeJbHHIX ocajxka
Hporﬂﬁ Scp up
UJH Bbl-
U0
3.2. Kpynnbix OnokoB u |To Xe 0,001 |To xe 10
KUPNMUYHOMH KAaaKd 0O0e3 ap- |
MUPOBAHHSI
q




[Tpodonncenue raba. 1 (18 CHull 11-15-74)

BeanunHa npeaedbHuX aedopmannil
OCHOBAHHM S
np
MaKCHMAALHbBIC
HauMeHOBAHNE B KOUCTPYKTHBHBIC OTHOCHUTEABHBIE H cpeanue abco-
0CO0EHHOCTH COOPYKEHHH aedopmalvH -‘IIGTHBIF-:: ;:camm.
BCJIAH-
BU]I REJIUYHHA BRA guHa
3.3. Kpynumix  Gaokos wu |[Othocu- | 0,0012 | Cpennsas 15
KUPMUYHON KJIAAKN C apMu- |TeJbHbIH ocajika
pOBaHWEM uJM  IMKejxe3obe- r'ﬂpm"i»lﬁ Scp np
TOHHBIMK TIOsICAMU MJN Bbl-
rmé
3.4. HeaaBucumMo ot ma- [Kpen B 0,005 — —
Tepuana cTeH nomnepey- |
HOM Ha-
npasJie-
HUU Inp l ‘
———iiy ~ l ——
4. BbicOKHE KeCTKHE COOpyKe- |
HUS: '
4.1. Coopyxkenus 3/ieBaro-
POB M3 Henae300eTOHRMX
KOHCTPYKIUH:
a) paGouee apanne m cn- |flonepeu- | 0,003 [Cpennsas 40
NOCHBI KOPIMYC  MOHOJUT- |HBIA M OCajgKka |
HOH KOHCTPYKLUH, COJOKH- [NPOLOJb- Sep up
poBanHble Ha ONHOH ¢yH- |HbIA Kpe- !
AAMEHTHOM NJauTE Hbl {np
6) To e, cGopnoit xkomcr- (To xe | 0,003 To xe 30
PYKUUHU
B) otaeapbHo crosimiee pa- |llonepeu-| 0,003 » 25
oovee 3 aHue HbIH KpeH
jlop
[Mpopoan-| 0,004 » 25
Hbiil KpeH
rll‘[p
r) orgeanHo crosiutmi cu- |[onepeu-{ 0,004 » 40
JOCHBIA KOpNyC MOHOJMUT- |HblK U
HOH KOHCTPYKUHH NpoAOoTb-
HbIH Kpe-
Hbl ipp l
n) To ke, cGopHoli KoHcT- |TO Xe 0,004 » 30
PYKIUM ,




ITpodorxcenue raba. 1 (18 CHull 11-15-74)

BesnunHa mnpeleabHbix aAcdopmanuss oc-

HOBAHHH Snp
MAKCHMAaJbHbIE H
HaymceHOoBaHHEe H, KOHCTPYKTHBHbIE O THOCHTEABLHDIC cpeuue abconroT-
OCOOEHHOCIH COOPYKEHHA Aedopmanuu Hble OCAJKH, CM
BEJIH-
BUR BCJIHYHHA BHI YHHA
4.2, JlbiMoBbie TPyObl  BbLICOTOM
H, m:
ay H=<100 m Kpen inp | 0,005 |[Cpemusnn | 40
oCajKkad
Scp ap
1
6) 100<<H={200 ™ To xe T To Xe 30
' 20
B) 200<<H <300 M » — »
2H
r)y H>300 m » 1 » 10
| 2 H
4.3. NMpouune Buicokne a0 100 m |Kpeniyp | 0,004 |[Cpepuna | 20
KECTKHE COOPYIKEeHHUS OCcajKa
Sep np

PacyeTHpte 3HaueHHsA XapaKTePHUCTHK TPYHTa @, ¢ U Yy AJAA pacye-
TOB MO HecylleH cnocofHocTH 0003HAYAKTCA P1, €1 U Vi, a AJA pac-
yeToB no JedopMauusiM — «prr, cir 4 yir. OnpenesieHde pacyYeTHHIX Xa-
DaKTEPDUCTHK TPYHTA [POU3BOIAUTCH IO METOAMKe, H3JOXKECHHOH B
npuia. 1 CHull 11-15-74.

B pacuerax no pedopmauHsM OCHOBAHHH 3JaHHUH U COOPYXKeHHH
[I—IV xunacca HOpMATHBHEIC 3HAYEHUA YIVIA BHYTPEHHEro TPEHHA (PE,
VIeNbHOro  clelyeHHs ¢® U moayaa jgedopmauun EZ  jponyckaercs
npuHuMaTh o taba. 4, 5 u 6 (raba !, 2 uw 3 npun. 2 CHull 11-15-74),
NPHYeM pACYSTHBIE 3HAUYEHHA [PHUHUMAIKTCA B 3TOM CJAydyae pPABHLIMH
HOPMATHBHBIM, T e @ir=ip¥; cri=c¥; vir=vy% Moayar JedopManun
E npunuMaetcs paBHbIM F£Y.

3.8. (3.50 CHull I11-15-74). Mpu pacuere nedopmauun OCHOBAHMSI
€ HCHOJIL30BaAHHEM pacyeTHbIX  CX€M, VKasaHHblXx B 1o 3.49
CHull 11-15-74, cpenHee paBJeHue Ha OCHOBAaHWE NOA NOAOWBOH
¢pyHLaMeHTa OT Harpy3oK, MNOJCYHUTAHHBIX B COOTBETCTBUM C TpPebO-
Bauuamu n. 2.1 (3.7 CHull 11-15-74), He NOJXKHO HnpeBsLIATH pac-
YeTHOr0 JAaBJeHust Ha OcCHOBaHue R, TC/M2%, onpepeaseMoro mo

dhopmyae
my m

R = — kHZ (Ab 'YI["*'BhY;I—l_DCII_Y;I'h“)’ (4(17))
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rae Ny W M, — COOTBETCTBEHHO KO3 duuuedHT ycaosuil padoTnl rpyH-
TOBOFO OCHOBAHMA M KO3(QduumenT ycaosuit padoOTH
30AHUA MJAH COOPYIKECHHMSI BO B3aHMOJEHCTBHH C OCHO-
paHueM, npuHuMaembie no rtaba. 2(17) H ykasasusm
m. 3.51 CHull [1-15-74;
kg — K02 MHIUEHT HANEXKHOCTH, IMPHHHMAEMBIIA B 3aBHCH-
MOCTH OT MEGTOJla ONpeleseHHs pacyeTHHIX XapaKTre-
PHUCTHK TpYHTa; IO pe3yabTaTtaM HeNoCpPeACTBEHHBIX
HCHBITAHMH 00pasuoB TPYHTA CrPOUTENBHOH IJIOHIAAKH
ku=1, O KCCBeHHBIM JAaHHHIM C HCIOJb30BaAHHEM
cTaTHCTHYECKH ©OOOCHOBaHHRIX  Tabauu  (HanpuMmep,
npugefeHdbx B npua 2 CHull 11-15-74) ke=1,1;
A, B w D — OespasmepHbie  k03dpHUHEHTH, NpUHHUMAeMble IO
rabn. 3 (16 CHull I1-15-74) B 3aBHCUMOCTH OT pac-
YeTHOrQ0 3HAauYeHHs YrJa BHYTPEHHEro TPeHHR 1I,
onpepenteMoro no yka3zanuam nm 3.10—3.16
CHull 11-15-74;
D — MeHbmaAg CcropoHa (WKPHHA) nOJOMBLI  (yHAAMEH-
Ta, M;
h — rayOnHa 3ajoxeHus1 @QyHAaMeHTa OT YpPOBHA IJAHH-
PGBKHU CPE3KOH WAH NOACHITKOH, M;

Yy — CCPelHEHHOEe MO CJOSIM pacyeTHoe 3HaYeHUe OODBEMHO-

ro Beca FpPYHTAa, 3aJ€ramouiero Bbllle OTMETKH 3aJjo-
KeHuss pyHaaMenra, TC/M3;

ViI — TO K€, HO 3aJeramolliero Humxe NOAOIIBLI (PYHAAMEHTA,
Tc/M3;

CI1 — pacyeTHOEe 3HAYeHHUE VYAEJBHOr0 CUEIJIEHH  rpyHTa,
34/ICFAOLIEr0 HEeNnoCPEeACTBEHHO noA noaowsBoH (yH-
nameHra, rc/m2;

ho — raybuna po nosa nOABajNa, M; nPU OTCYTCTBHH NOJ-
BaJa NpuHuMaeMaa fg==0;

hy = h— hy (5)

h, — npuBeaeHHas rayOMHa  3ajoxkeHnss ¢yHAaMeHTa OT
noJjia mojABajNa B NOMELIEHUH C NOABAJOM, OIpenense-
Mada no dopmyae

Yo
= hy + hy Vi’ (5(18))
hy — ToJlIMHA CJOS1 TPYHTA BLIWIE NOAOWBLI (YHAAMEH-

Ta, M,
fi, — TOANIMBA KOHCTPYKUMH nNoOJa NoABaJa, M;
Vi — CpeJIHEB3BEUIEHHOE pacueTHoe 3HaueHHe OO0BEMHOro
Beca KOHCTPYKLUUM TOJa noABaja, NpHHUMaemMoe pap-
HbIM HOPMATUBHOMY 3HaueHuio, 1c/m3,

Hipumevanus: 1. Popmyny 4(17) ponyckaercs nPUMEHATH
npu Jgwodon dopme ¢yHraMeHTOB B mIaHe. Has nmojgomBw ¢yHIaMeH-
Ta B (opmMe Kpyra UAH NPaBUJABHOIO MHOTOVroJbHUKA 3HAYEHHE

NpUHUMaercs paBHbLIM TF, rae F — naouwages MOKOMWIBhLI (PyHAAMEHTA.
2. Ilpr rayGuse sanomenuss yHpameHTa MeHee 1 M JJisi BBIUKC-
aeHus R B ¢opmyay 4(17) noapcraBasiercss h=1 M, Xpome cayuad,
KOrJla OCHOBAHMEM SABJS'OTCSi BOACHACHILICHHLIE MblAeBaTbie NECKU M
FAWHHUCTBIE TPYHTHI C KOHCHCTeHuued [r>0,5, npu Koropom rayOHHa
2AJN0MEHNA NPUHMMACTCH (aKTU4yecKass, OT YPOBHA NJAAHUPOBKHW,

11



3. Ilpu mupuue nonsana Gonee 20 m M raybune OGonxee 2 M Iiy-
GHHa 3ajJoMenus (QyujaaMeHTa A npuHdMaeTca pasHofl Ay (rayGuue,
HCYMCAAEMOH OT NoJAa NOABANA).

4. OnpepeneHue pacuyeTHOr0 JHaBJeHUN JJf OCHOBAHHK, CJOKEH-
HEIX PBIXABKMY JIeCKAMHK, JOJNKHO BbITOJHATBCS Ha OCHOBE CHCHMAJbL-
HbHIX HCCHEROBaHMH.

3.9. (3.53 CHull I1-15-74). Echi rpyHT, pacrofOXKeHHWH BOKPYT
dyHAAMEHTA M TMPHUIPYKAWIEA OCHOBAliWe, NBJZSTCS NMeCYaHsIM, TO IPH
VPOBHE TCPYHTOBBbIX BOJ Bbille NOAOWIBLI GYHAAMeHTA pacyeTHOE NaB-
JeHue R no ¢opmyne 4(17) RONIKHO BBIUMCAATHLCA NPH 00beMHOM Bece

3TOr0 TrpyHTa Yy C Y4YeTOM B3BCIUHBAIOUIETO MEHCTBHSI BOIbL.

3.10. Hau6oapuiee paBjiCHHE Ha TPYHT Y Kpas NHOAOLIBLI BHEUCHT-
DEHHO HArpyXeHHOro ¢yHiaMeHTa He KoMXHO OblTe Oonee 1,2 R,
HaubGonbllee JNapBjeHHe Ha TPYHT B YIVIOBOK TOYKE IPH JEHCTBHH H3-
ruBaloliiX MOMEHTOB B ABYX I[AanpaBieldsix He JNOMXKHO ObTh O0Tee
1,0 R, rie R — pacueTHOe JaBjeHHe Ha OCHOBAaHHE, ONPEACNAEMOe B
COOTBETCTBHH ¢ TpeboBaHuaAMH nn. 3 8—3 Y.

Ta6auuwa 2 (17 CHull 11-15-74)

Koadduuuent m, Aas
sHJAaHER H coopyxKe-
HUl ¢ MXMecTKOR KOH-
CIDYKTHBHOR  CXEeMOR
Koad G- APpH OTHOIIEHHH JAJK-

Buas! rpynToB Hbl 3gaHua (Coopyxe-
ALY U¥ERT M1 | yua) nam ero oTceka
K ¢ro seicore L/H,

PABHOM:

4 u Gosee [1,5 H MeHee

———

KpynHOOOGIOMOUYHBIE TPYHTHI € Iecya-
HbIM 3aMOJHMTEJNEM M necyYaHble TpyH-
Thl, KPOME MEJKUX U NbLJIeBaThIX 1,
[ICCKH Meaxue:

CYXHEe 1 MAJOBJIAKHbIE 1,

HaCbIUEHHHIE RO OM |
Ilecku neinesarsie:

CyXue M MaJoBJaXKHbIC i

HacCbllteHdbie BOA O 1,
KpynHOOGJOMOUHBIE TPYHTBl € TAWHH-
CThIM 3AMOJHHTENEM H FIMHHUCTHIE MPYH-
Tbl ¢ KOHCHCTeHLnen [ <0,5 1,2 i 1,1
To xe, ¢ KoncuctTenyuen /. >0,5 1.1

e,

bk N [ WL wea
St
b ok
bt

o DO v =

-

[pumeuanns: 1. C XKecTKoit KOHCTPYKTHMBHOH Ccxemo#i cuura-
IOTCA 3aHHsl M COOPYIKEHHA, KOHCTPYKIMKM KOTOPbIX CHEuHaAbHO Npu-
CnocofJeHbl K BOCHPHATHIO JONOJHUTENbHBIX YCHIHWH OT aedopMaumid
OCHOBAHHA NVTEM MNPHMEHEHUS MEpPONnpHATHHM, YKa3aHHLIX B m. J3.88
CHull 11-15-74.

2. Hns 3paHuMH ¢ ruOKofl KOHCTPYKTABHOM cXeMOH 3Hadeuwe Koad-
iMeHTa 171, NPUHUMAETCH PaBHbIM eAHHULE.

3. Hpu npoMexyTouHbIX 3HAYEHHUAX OTHOIUEHUS  JJAUHLI 3JAHUS
(coopyxkenus} K ero poiCOTe 3HaueHue Koapduukedra m, oupenenser-
Cs1 UHTEPNOANIMEH.

12



Tabaupma 3 (16 CHulIl 11-15-74)

KoathpuuuenTr
PacueTHOE BHAYEHHE Yyraa . : - —
BHYTDEHHErOo TPEAHS
‘pll' rpaj A B D

I m—rre

0 0,00 1,00 3,14

2 0,03 1,12 3,32

4 0,08 1,25 3,51

6 0,10 1,39 3,71

8 0,14 1,55 3,93

10 0,18 1,73 4,17

12 0,23 1,94 4,42

14 0,29 2,17 4,69

16 0,36 2,43 5,00

18 0,43 2,72 5,31

20 0,61 3,00 5,60

22 0,61 3,44 6,04

24 0,72 3,87 6,45

26 0,84 4,37 6,90

28 0,98 4,93 7,40

30 1,15 5,09 7,95

32 1,34 6,35 8,95

34 1,55 1,21 9,21

36 1,81 8,25 9,98

38 2,11 9,44 10,80

40 2,40 10,84 11,73

492 2,87 12,50 12,77

44 3,37 14,48 13,96

45 3,60 13,64 14,64

| L .

3.11 Tlpu pacuere ueHTPanbHO HATPYKEHHHIX  (QYHAAMEHTOB

(puC. 2,0) HRaBneHHe HA [PYHT IOA NOAOLIBOM dbyHAaMeHTa oOnpeje-
JsgeTcs, 1o ¢opMmyJie

¥

P = I3 4+ Yep h S R. (7)

[Ipn  pacuere  BleHEHTPEHHO HATPYKCINBIX  (PYHIAAMEHTOR

(puc 2,6,8) Kpaesble NaBJeHMS HA TDYHT NOJA HOAOIIBOIM dyHRaMEHTa
Onpefensores no GopMyaaM

N M
PM&KC“T+chh+ W < L2Rj (3)
N M
punn'—"F “I‘chh“‘?- (9)

Has ¢ynnavenros spauuit, 060pyAOBAHHBIX MOCIOBBIMH KpaHAaMH
TPY3ONIONABEMHOCTBIO 70 T H Bbile, & TakXKe 419 (YHAAMEHTOB OT-
KPBITHIX KDAHOBBIX 3CTakaJ IPH KpaHax PPy30N0LEMHOCTHIO CBHILIIE
I5 T unM npH pacueTHOM JnaBJeHHM Ha ocHoBaHae R<L.5 Krefem?
PEKOMEHAYETCA MNPUHHMATh  TPaNeUHEeBHU/IIHYID 3MIOPY JAaBJeHHH Ha,
=0,25 (puc. 2.6)

Puun

FPYHT C OTHOLIEHHEM =
Priako

13



Ta6auua 4 (raba. 1 npua 2 CHull 11-15-74)

HopmaTnpHble 3HaYeHHUs] YAECHbHBIX CHemeHHH C¥, Kre/cM2,
yIrJ0B BHYTPEHHCrO TPEHUA ¥, rpan,
H MoayJaeid pedopmauun £, Krc/cM2, mec4aHblX TPYHTOB
(HE3aBUCHMO OT NPOUCXOIKAEHUNA, BO3PACTA U BJAKHOCTH)

XapaKTEePHCTHKH TPYHTOBR NpH KO-
O603HAYEHNO ahdrnueHTe NOPHCTOCTH &,
BHAL! necyaHblX MPYHTOB XapaKTECPHCTRE pPaBHOM -
rPYHTOR

0,45 0,55 0,65 0,75
[leck¥ rpaBeJHUCThHIC U cH 0,02 0,01 — | —
KPpynHble | P 43 40 38 | —
E 500 400 300 —
[lecku cpenned  KpymnHo- cH 0,03 0,02 | 0,01 —
CTH X 40 38 35 —
E 500 400 300 —
[lecku menkue cH 0,06 0,04 | 0,02 —
QH 38 36 32 28
E 480 380 ' 280 | 180

T ) T

lecku noiieparTbie cH 0,08 0,06 | 0,04 | 0,02
ik 36 34 30 26

E 390 230 180 110

B ocTtanabHbIX cayyasax Agasg GyHOAMEHTOB 3JAaHUH ¢ MOCTOBBIMH
KpaHaMH JAONMYyCKaeTcs TPeyroJpHas aMlopa RaBJjdeHU Ha TPYHT IpH

pMHE=0 (CM. pHC. 2,3).

Has ¢yspavedTos OGecKDaHOBBIX 3JaHHA U 30aHUH ¢ IIOXBECHBIM
TPAHCHOPTHBIM O0OpylaoBaHHeM MACIHYyCKAaeTCsa TpeyroJbHas Snpa AaB-
JeHHH ¢ HyJeBOH ODAMHATON HAa paccTOsHHUM !/y pasMepa MOAOLUBHL
byHLaMeHTa OT HaUMEHee HATPYKeHHOro pebpa (puc. 2,2). Tpebo-
BaHU, OrPAHUUYHBAWOUIHE HONMYCTHMYIO GOpMY 3MIOPH  HaBJeHHS Ha
FPYHT, OTHOCATCA X JIOOBIM OCHOBHBEIM COYETAHHSIM HArPYy30K

B cayyae HemoJHOro KacaHHd TNOAOWMBH  ¢yHZaMeHTa  (CM.
puc. 2,2) BeJHUHH2Z HaHOOJbLIIErc KPaeBoro AaBJeHHS BBIYHUCIAETCS IO
GopMYyJIe

2 N+ vyephlb

Puaxe = 3~ T e < 1,2R, (10)
rae
[ M
Cﬂ —_— T = o y (11)
2 N+vyphlb
3¢
MprH 3STOM JHAOQAKHO OblTh COOJIOACHO YCAOBHE —To- ==0,75. (12)
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Tab6anuuna 5 (tabn. 2 npua. 2 CHull 11-15-74)

HopmaTHBHble 3HAQYEHMA YAENbBHLIX CUENJIEHHH CB, Krc/cM2, U yraos
BHYTPEHHEro TpeHHa @B, rpaj, rAHHUCTHIX TPYHTOB UYCTBEPTUYHLIX OTAOXKEHUMH

Gl

BHAM FIHHHCTHX FDYHTOB M MDEASAH HOD- O603HaAYECHHS ' Xapamepgcmm TPYHTOB NnNpH KOosPpdHOHEHTE MOPHCTOCTH &, PAaBHOM
MATHBHHX 3HAYCHHHA HX KOHCHCTCHHHH xafi_‘;}’;‘:fﬂ“:"“" 0.45 T 0.55 ‘ 0.65 ‘ 0.75 0.85 ‘ 0.95 | .05
i i
071 =C0,25 cE 0,15 0,11 0,08 — — | — l —
QE 30 29 27 — _ — | —
Cynecu - ,, —
0,25< 11, <<0,75 cH 0,13 0,09 0,06 { 0,03 — — —
pE 28 26 24 | 21 — — —_—
071, <C0,25 cH 0,47 0,37 0,31 0,25 0,22 0,19 I —
QX 26 25 24 23 22 20 —
I
CyrJauHKH 0,25 1. =<0,5 cH 0,39 0,34 0,28 0,23 0,18 ] 0,15} —
ke 24 | 23 22 21 19 17 —
' " |
0,56 <11 =<0,75 cH — — 0,25 0,20 0,16 0,14 | 0,12
QH — — 19 18 16 14 12
070,25 c8 —_ 0,81 0,68 0,54 0,47 0,41 | 0,36
p* ) 21 20 | 19 18 16 | 14 '
[ AnHbB 0,25 <21, <0,5 cH — — 0,57 0,50 0,43 0,37 | 0,32
P — —- 18 17 16 14 11 _
0,5<<[p<<0,75 cH — — 0,45 0,41 0,36 0,33 | 0,29
@= — — i5 14 12 10 7
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Hopmarusuble 3unavenus monydeii nedopMALMM TIMHHUCTHIX rpyHToB E, Krc/cm?

Ta6anmuwa 6 (rab6a. 3 mpun. 2 CHull II-15-74)

[Mpoucxoxaeuue

M BO3PacT TAHHUCTHIX

HammeHoBaHHE BHAOB TAHBHCTHIX FPVH-
TOB H INpejesab! HODPMATHBHBIX 3HAYSHUYR

Moayan aedopmauuu rpyuroB E npuH xKospdunmueHre mopucro-

CTH € , paBiOM

p
o | o ORI 0,35 | 0,45 | 0,55 | 0,65 | 0,75 | 0,85 | 0,05 | 1,05 | 1.2 | 1.4 L6

r —— — : e

Aamosraietbie | Cynec l 0=/ <<0,75 — | 320 | 240 | 160 | 100 | 0! — — ] —| — \ —

HenoBranshbie Cymuuml 0<C/.<C0,25 — | 840 {270 220|170 {140 | 110 | — | — | — | —

OsepHbie | 0,25 << /1< 0,5 — | 3201250) 190140} 1160} 80| — | —|— | —
= | OzepHO-2J1110BH-~ 0,50<</1<<0,75 — | —| — 1170|120 80 60| 50| — | — | —
= | aJibHBIC B ' o N |
E I anHbs 0<<11<50,25 — | ~— | 2801240 | 210 | 180 | 150 | 120 — | — | —
~ | 0,25< 1, <<0,5 — | —| — 210|180 |150}120| 90| — | — | —
. 0,56 <<11=<0,75 — ! — ] — | — 1150|120} 90| 70| — | — | —
'_E |
= , ——————— . — — - -
=| ®aonorasuu- | Cynecu 0<I7,<C0,75 — | 330 | 240 | 1706 | 110 l 70} —_ — | — - —
E‘ v
. AJbHbLIC
2 CyrauHkn 0<3/1.<0,25 — 400 13830 {270 {210} —| —| —}| —|— | —
> 0,25 << 11 <<0,5 — | 350280 220|170 | 140 | — | — | — | — | —
o 0,5<11<<0,75 — | —| =10 |180|100] 70| —| —| =] —

. |

- I — — E— — X "

MopeHHbBIC Cynmecu |

| Cyrannku [.<<0,5 750 {550 {450 | — | —| —| —| —| —|—=1]—
IOpckue  oTJ0Ke- IF.FIHHBI —0,26 <11, <O —~— — — | - — | — 2701250 1 220 | — | —
HUA OKCHOPACKOTO 0</p=<<0,25 — — — — ~— — | 240 | 220 | 190 | 150| —
apyca 0,20 <11 =20,5 — | — — ] — | — — — — | 160 | 120/ 100




v
My 5 T 2
R 2 2 2 2 T A 2

#1N

/

Puc 4 Pacuernag cxeMa ¢yHaaMeHTa
NpU JEHCTBUH CIJIOIIHOH PABHOMEDHO pac-
Puc 3  Snmwopl npeiesleHHOH HarPY3KH
JaBJleHHs1 Ha TPYHT

BHEIEHTPEHHO  Ha-

rPYKeHHOro  QYyH-

RaMEeHTa ¢ MOMEH-

TaM¥ B JBYX Ha-

NpaBJeHHAX
] 8,
A .
) 1
i S bol2 |Bp/2 |
il -
Puc 5 PacuetHaga c¢xeMa ¢yHAa- 4 .
MEHTa TIDH ACHCTBHH MECTHOH paB- J_ Yp
HOMEPHO paclipeAeJeHHOH Harpy3KH y
B BUAE TT0OJIOCH] . a |
ZI

3.12. Ilpu pacuere BHEUEHTPEHHO HArpyXeHHHX (QYHAAMEHTOB C
MOMEHTaMH B ABYX HamnpasJjeHHsAX (pHC. 3) JaBjeHHE B YIJIOBOH TOYKe

onpepensercs no GpopmyJe
N M, M
Pmake = F +chh+ W, "I"‘ﬁ;i < 1,58R. (13)

3.13. Ilpn ZHeucTsHH CHIJIOUIHOH pPABHOMEPHO pacnpefeJeHHOH Ha-
FPY3KH Ha Ioabl HHTeHCHBHOCTBIO ¢>=0,2 xrc/cm? (puc. 4) paBJieHue
Ha TIPYHT nOA HOOAOWIBOA ¢YHAAMEHTa ONpelaensercsa I0 CAeAYIOUIHM

dopMynam
I HeHTPaALHO HArpyXKeHHOro ¢byHIaMeHTa
N
p="+Vph+q<R; (14)
ILJIsl BHEIEGHTPEHHO HarpyxeHHoro (QyHIaMeEHTA KpaeBbLle JaBJCHHUS
N M
Puaxe = -I—chh-l-?—l-q\'il,?R; (15)
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N

Puvug = r (16)

Yep h—
Yep W q.

B d¢opmynax (7)—(16) BenruuHa Yycp NPHHHMAETCA DaBHOH HOpMA-
THBHOMY 3HauYeHHIO.

3.14. Ilpu JeHCTBHH MecCTHOH paBHOMEpDHO paclpefe/ieHHON Ha-
FPY3KH MHTEGHCABHOCThIO ¢ 2>0,2 Krc/cm% B BHJIE NOJOCLI LWIHPHHOH bg, M,
(puc. D) cpeiHee AaBsieHVe He TPYHT IIOA NOAOWIBOH (yHAaMEHTa, a
TaKxKe KpaeBhle JAaBJeHHS B TouKax A H B Bo3pacTaloT Ha BENHUYHHY
qkqy KosdouuueHnr &y npuHHUMaeTca no Taba. 7 B 3aBHCHMOCTH OT OT-
HOWEHUH 21/bg M y/by, TAE 2; U Y — KOOPAHHATH PACCMATPHBAEMOH TOU-
KH NOOOWBE hyHaaMeHTa

Tabnuua 7

il

il

BesnuuHa HaBNeHHs Ha TPYHT B AOAAX OT HHTEHCHBHOCTH  paB-
HOMEPHO pacnpeneneiHBoft warpysxu g npu #/bg
OtHoue-
Hue Z4/b,
0 0,25 0.8 1 1,5 2
i R — - i P —— - J E—
0 ] 1 0,5 0 0 0
0,25 0,96 0,9 0,5 0,02 0 0
0,5 0,82 0,74 0,48 0,08 0,02 0
0,75 0,67 0,61 0,45 0,15 0,04 0,02
] 0,55 0,51 0,41 0,19 0,07 0,03
1,25 0,46 0,44 0,37 0,2 0,1 0,04
1.5 0,4 0,38 | 0,33 0,21 0,11 0,06
1,75 0,35 0,34 0,30 0,21 0,13 0,07
2 0,31 0,31 0,28 0,20 0,13 0,08
3 0,21 0,21 0,2 0,17 0,135 1 0,]
4 0,16 0,16 0,15 0,14 { 0,12 0,1
5 0,13 0,13 0,12 0,12 0,11 0,09
6 0,11 0,1 0,1 0,1 0,1 I 0,09
h .

3.15. Ilpu raybuHe 3aJ03KeHHS NOAOWBH ¢yHAaMeHTa OoJblie
3 M OT YPOBHSl YHCTOrO MOJIa NPH YCJOBHH BBINOJHEHUS TEXHHYECKHX
TpebOBaHHE NPOU3BOACTBAa paboT mo o6paTHOH 3acChinKe IPyHTa AONY-
CKaeTcsl IIPH pacyeTe OCHOBAaHWH H (YHAAaMEHTOB YUHTHIBATb OOKOBOH
OTIIOp TPYHTa

3.16. (3.70 CHuaIl 11-15-74). Pacuer ocHOBaHMA nmo aedopmauusm
CUYUTAETCA YAOBJETBOPEHHBIM, €CJAH (aKTHUECKOe CpejHee AaBJAeHHE Ha
IPYHT NOA (YHAAMEHTAMH NPOEKTHPYEMBIX 3HAHMH HJAH COOPYIKEHHH
HE NpPEeBbIIAET pacHeTHOI'O0 AZBICHHA HA OCHOBAHHE N BLITONXHAETCH
OJ1HO M3 CAeAYIOUIMX YCAOBHH:

a) (axkTHyeckas HeOAHODOAHOCTb OCHOBAKHA Or MEHblIE AOMYCTH-
MOH 110 NOANYHKTY «a» n. 367 CHull 11-156-74;

0) TeOoJOfHUECKHE YCAOBMS TAOUIAAKH CTPOHTENBLCTBA OTBeyawT 00-
JACTH IIPUMEHEHMS TUIOBOTO NpoexkTa o NOANYHKTY «B» 1. 367 CHull
[1-15-74,

B) ecam 3MaHust, nepeunciesHeie 8 1aba. 8 (19 CHull I1-15-74),
BO3BOAATCH HA TIPYHTAX, YKa3aHHBIX B 3TOH XKe Tabiauue u Crpynnupo-
BAHHBIX B CeMH BAPHAHTAX T'DPYHTOBBIX YCJIOBHH.
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3.17. PasMepnl MOAOWBL QYHAAMEHTOB JJsi 3JaHHA M COODYKEHHH,
orosopeHHnx B TaGa. 8 (19 CHull II-15-74), onpenensiorcs B TakoH
[MOC/IELOBATENbHOCTH

a) Ilo gaHHBIM DPE3YJbTATOB UCCACJOBAHHA I'PYHTOB HJH IO Taba 4,
5 6 (1, 2, 3 npun 2 CHull II-15-74) ycraHaBauBalOTC HOPMaTHBHBIE
XapaKTePUCTHKH MEXaHUYECKHX CBOHCTB TPYHTOB OCHOBaHust ©F, c¢®, E.
PacuetHele 3HaueHAd @11, €11, £ NPHHUEMAKOTCA PaBHBIMH HOPMATHBHBIM.

6) B coorBerctBuH ¢ Taba 18, 19 (rabn 1, 2 npun 4 CHull
I1-15-74) nasnayaercs YCJAOBHOE pacCieTHOE JaBJieHHe Ha OCHOBanHe Rj.

[Tpumeuaune [ag 3ganuit 111 u IV xsnacca coopyKeHHH NpPH BHI-
noJiHeHHH Ttpebosaudit n. 359 CHull 11-15-74 nonyckaercs HCNOJAB3O-
BaTh YCJOBHOE DAacyeTHOe AaBJICHHE Ha OCHOBAHHE Ry A8 Ha3HayeHHd
OKOHYATENbHHX pa3MepoB ¢dyvramentoB IIpu 3TOM HEGOXOAHMO YUHTLI-
BaTh nojoxenua n 2 apua 4 CHull II-15-74

B) Hast 3agandoll rayOmHB 3aJ0)KeHHsT (yHAameHTa, BhIOpaHHOH
o TabauuaM YCJOBHOH BOJIMUHHBL DACYETHOrO JaBJAEGHHS HA OCHOBaHHE
Ry ¥ 3ajaHHOrO OTHOUIGHMA MEHbIIEH CTOPOHBL (ryHAaMeHTa K OojblleH
(BeJIMYUHBI 71}, ONpPEAEAsiOICA pasMepnl ncpowssl dyHLaMmerra b u [

AJf UEHTpaJJbHO HATPYXKEeHHOro ¢pyHAaMeEHTa

N
=V w S 40

b=ml; (18)

JJS1 BHELEHTPEHHO HATPYKEHHOro (QryHJaMeHTa, a TakKxe JIJs BHe-
IeHTPEHHO HarpyxeHHoro ¢gyHaamMeHra ¢ MOMEHTaAMH B IBYX HanpasJe-
HUSTX — TIO rpadukaMm puc 57 u 58

I'pacuk (puc. 58) cocramsaen u3 ycaosuit 8, 10 u 13.

r) Jasg nosydgeHHOro 3HaueHusi b, 3aaHHOH TJAYOHHBI 3aJ0KCHUS
¢pyHAAMEHT2 H MEXaHHYECKHX CBOMCTB TPYHTOB ONpenessercs BeAHMYHHA
paCuUeTHOro JaBJeHHd Ha ocHoBanHe R u3 yeaosua 4 (17 CHull
[1-15-74). PacueTHoe MAaBJjeHHe Ha OCHOBAHHE R MOXHO HauTH Takxe
no rpadukam puc 56
. ZI/Imeﬂ BeJIMUHHY R, onpenensioT pasMepnl NoxoWBHE  (pyHILaMEHTA

H

1) Ilpoepsierca BequuuHa b: npH Pa3sHOCTH MEXAY NepPBOHAYAJb-
HBIM 3HaueHHeM H noJydeHHo# Beavunnoii & nopsizka 3% pasMmepwn
(byHAaAMeHTa He INepPecYHMTHIBAIOTCH

B mHOM chayuae yka3aHdbH pacueT NPOU3IBOAHTCA NOBTOPHO, s
NOCJAEAYIONEH NOACTAHOBKM 3aMal0TCA BBIUHCJAEHHOHM M3 NpeAbayIHeH
MOJACTaHOBKH BeJHuuHOH b. OOBIYHO nocje BTOPOH TOJLCTAHOBKMU I0Jiyda-
eM He0OXoZUMBbIE paaMepnl NOLOWIBH (YyHIAMEHTA.

ITpuveuanne [JInsg BHEHEHTPEHHO HArpyXXeHHOI'c (QyHAaMEHTa IpH

MaABIX 3HAYEHHAX 3KCLUEHTPHCHTETA, KOria l
M

-~ _<---—--~----II
N+vyephlb 30

pasMepnl NOACLIBH GYyHAAMEHTa CJACAYeT ONpeReadaTb, KaxK HJsA HEHT-
paJjbHO HArpyXeHuoro ¢pyuaaMenra no gopmynam (17) u (18).

3.18. Ona ¢yspaMeHTOB 3AaHUA U COOPYKEHHH, HA KOTOphHIE HE
pacnpocrtpaddgercsa taba. 8 (19 CHull 11-15-74), npoussoaurcsi nposep-
Ka COBME&CTHOH JAedopMauUud OCHOBAHHA H 3JaHHS MU COOPYXKEHHS B
cooTBeTCTBHH ¢ mi. 342—369 u npun. 3 CHull I1-15-74. Tlpn 3sTOM
raybuHa CHKHMAEMOH TOJAIMH OCHOBAHUA IJAS PaCYETHOH CXEMbl OCHOBA-
HHA B BHAe JHHeHHO naedopmupyeMoro noJgylnpocTpaHcTBa (IpH I'pyH-
Tax ¢ moayneM Fedopmanuu E <1000 kre/em? npd pyHaaMeHTax ILH-
prHOR b<C10 M) moxer OulTh onpespejeHa no rpaguxy puc 59, gonod-

19
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abauuma 8 (19 CHull 11-15-74)

BuAB 3zaHufi

1

L A

——

[Iepeuents BaAPHAHTOB TPYHTOBBLIX YC-

JOBUH, Korjga JonyckKaeica He Bbi-

NMONHATL pacyer o0Can0K AJNA 3143-
HH, nepeyrcaeHHbIX B rpafe |

- ol

A. Ipou3BoacTBCHHbIE 3AHUS
NPOMBIIIJICHHBIX NPEeANPHATHH

1. OaHO3TaxkKHBIE ¢ HECYUIUMH KOH-
CTPYKUHSMH, MAJIOYYBCTBHTEAbHBIMH
K HEpaBHOMEpPHBHIM OcajkaMm (Hanpu-
Mep, CTANbHOH HJIH XKeae300eToH-
Hbid KapKac Ha OTAeJbHbIX (yHIAa-
MEHTAX NpH LIAPHADHOM oTnupa-
HUH ¢epm, pureded m T. m), U ¢
MOCTOBbBIMU KpPaHaAMKH  TDY30NOAD-
€MHOCTBIO A0 50 T BKJIOYHIENLHO

2. MuorosraxHhele 20 6 3raxKen

BKJWUUTENbHO C CEeTKOM KOJOHH He
Godice 6 X9 ™ :

b. )Kuabnie U 00iuiecTBEeHHbIe 3Aa-
HUA
1. lipamoyroasHoit ¢dopmbl B naa-

He 0e3 nepenajgos no BLICOTE € NOJ-
HbIM KapkacoM H OecKapKacHbie C
HECYUIHMU CTEHAMH H3 KHUPINKYA,
KPYyHHbLIX 6JIOKOB HJAM naHenel:

a) NPOTAIKEHHbIE MHOTOCEKIIMOHHbLIE
BhICOTOH A0 9 sTtaxed BKIOYHTEND~
HO;

0) HecO6NOKHMpPOBaHHbIE GamIEHHOTO
THNa BLICOTOR A0 14 3Taxeit BKaIO-
YUTENLHO

B. CenbCKOXO3SIHCTBEHHBIE  NPOU3-
BOACTBCHHbIC 3XAHHA M COOpPyMKeHUSs
OnHO- M MHOroaTaxHbie He3aBHCHU-
MO OT KOHCTPYKTHBHOH  CXeMbl
H (h)OpMBI B Nnjaaxe

Hpumevannna: 1. Taba. 8 (19) nomyckaercs

1. KpynHoo6jq0oMOUYHbIE TPYHThI
npu CcOxCpXKaHUM IMNECYAHOI'o 3a-
noAHuTenss Menee 409 MW TIHHU-
croro medee 309

2, Ileckm n1060f  KpyMHOCTH,
KpoMe [bLIeBaTHIX, MJOTHLIE H
CpelHeH MJAOTHOCTH

3. Necku moGoH  KpynuocTw,
TOJbKO NJOTHBIE

4. Tlecku n0God  KPYyRHOCTH,

TOJBKO CpelHEeH NJIOTHOCTH

5. CynecH, CYraivMHKM H  TJHHBI
NpH KOHCHcTeHmuu [;<<0,5 U
Ko3(dpulueHTe HOPHCTOCTH ¢ B
avanasone 0,4—0,9

6 To xe, yto B 1. 5 NPH K03~
dpuumenre nopucroctu e==0,5—1
7. HNecuanbie rpyHTm npu e<<0,7
B  COYETAHMHW C  TIVIMHUCTBIMHU
I'PYHTAMU MOPEHHOT0 NPOHUCXOK-
peuua npu ¢e<<0,7 n Iy <0,5, He-
3aBHCHMO OT NOpPAAKa HX 3aJje-
raHus

NOJab30BATHLCAH:

a) NPU TOPH3OHTANBHOM, BbiAEPHKAHHOM 10 TOJL{HHE, 32NCTAHAH B

OCHOBAHMK 3AaHHH H COOPYMEHHH OTAEJAbHbLIX CJA0EB, COCTORALUX

U3

'PYHTOB, NepeYHCNEHHbIX B Hacroaweil Ttadauue (ykaon He Gonee 0,1);
0) ecan WMUPUHA OTRENLHBIX JEHTOUHMX GYHAAMEHTOB I10J Hecy-
I{He KOHCTPYKHHH HAH INOWANL OTAENAbHBIX CTOA0UATHIX ¢(yHIAMEH-

TOB OTJIHYaeTCs He 6oJice yem B 2 pasa;

B) AAA 3JKaHHH K COOPYXEeHHWH HHOro HAa3HAYEHHS, Y€M YKa3aHO B
Tabaxne, MPU AHANOTHUHBIX ¢ HUMH KOHCTPYKUHSIX, HANPy3Kax H TPyH-

TaXx,
NPUBEAEHHBLIX B TAOGAKLE.

CKHKMAEMOCTh KOTODbIX He mNpeBbilaeT

CKHMAEeMOCTH TPYHTOB,

2, Taba. 8 (19) He pacnpocrpahsfieTcsi Ha HNPOU3BOACTBCHHbIE 3]4-
HMSl C HArpy3kamg Ha noasi Gogee 2 1c/m2.
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HHTeJbHOE (K NPUDOJAHOMY) ZHaBJEeHHE B TI'DYHTE Doz B TOPHIOHTAALHOM
CCYEHHH, PAaCHONOXEHHOM Ha riy0HHe 2 HHKe NOAOWBL (YHIAMEHTA,—
o rpaduky pue. 60

[TonyuyeHHble BeJIUYHHB AepOPMAUHH OCHOBaHASA (PyHAAMEHTOB 34a-
HHH H COOPYXKEHHUH He AOJIKHbL! NPEBLIATL NpeAeJbHBIX 3HayeHWH, yKa-
3aHHbiX B 1aba. 1 (18 CHull II-15-74).

3.19. Tlpu onpexgenenvn oCafKH (yHZaMeHTa € yYeTOM JeHCTBHS
CIVIOIIHOK pPABHOMEPHO paclnpefeseHHOM HATPY3KH Ha NOJBl HHTEHCHB-
HOCTBIO ¢ (Krc/eM?) npuHHMaeTcsl paCueTHas cXema paclpejeseHus 1aB-

JeHHsT HA TODH3OHTAJNbLHBIX CEYEHHAX B IPYHTE HHXKE NOLOUIBLI (yHAA-
M€H1a, KaK NOKasadHo Ha pHC. 6
: g 1
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Puc 6 Pacuertnas cXema pacnpenejeHds AaBJieHUS Ha TMOPH3OHTANBLHLIX
CEYCHHSIX B IPYHTE HHXKe MOACHIBH (PYHAAMEHTA NPDH ACHCTBHH CHJIONI-
HOH DPABHOMEPHO pacnpeleeHHON Harpys3kH

/] —~ 01M0TKA NJAQHHDPOBKH, 2 — OTMETKa IIOBEPXHOCTH NPHPOXHOrO pesbeda, 3 —
oTMEeTKa oCcHOBanudA, 4 — HUXHAA I'DAaHHIZ CXHHUMAaeMoH Toawu

3.20. TIpu onpenencuun ocaikn (yHAaAMEHTAa C y4yeToM JeHCTBRA
MCCTHOHM pPaBHOMEpHO paCHpPeAeJeHHOR I10JIOCOBOH HArpysku Hd II0JIbI
(cm puc 5) smwpa pacupeLesieHUss HANPAXKEHHH OT ACHCTBHA MECTHOM
PaBHOMEPHO paclpelesicHHOH Harpys3kH Ha TMOJbBl  HHTEHCHBHOCTBIO 4,
Krc/cM2, B BHJE TOJOCHE LUHPHROA b, M3MeHHAECTCH 110 3aKOHY GRgq4 U CyM-
MHPYETCS C 3NI0POH pacnpejiescHus HaNpsaXKEeHHH OT Harpys3ku, nepeja-
BaeMoy vepes QyHAaMeHT U onpepenseMon no npua. 3 CHull II-15-74.

3.21. [{na yMmeHblueHHSsI HEPABHOMEPHOCTH 3IMIOPHI JaBJEHHUS HAa
TPYHT 0O NOAOIIBOH BH&EHTPeHHO HATPy:XKeHHOro ®MyHAaMeHTa JoNy-
CK3aeTCHd OCYUIECTBJAAThH CMEIUeHHe OCH (YHIaMeHTa ¢ OCH KOJOHHH
[Ipu pacuerHoidl BeauuuHe cMmeleHusi metee 00 MM PyHaaMeHT Hpoek-
THPYETCs] CHMMETPUUHBIM.

3 22. Tlpu pacuere OCHOBAHHUH CKJAAOB C BBICOKUMH IITA0EAAMH Chl-
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IYYHX HJAH KOMKOBBIX MAaTePHAaJOB 10 HECYHCH cnocoGHOCTH chaeayeT
NPOBEPATh YCTOHYHUBOCTH OCHOBAHHM I1uTabesed ChIIy4YMX MaTepHaJos.
Pacuer ocHoBaHus u wrabens npoussoaumrcsa coBMmectho Ilpu stom po-
YCKAETCs NPUHUMATH, YTO DOTEPS YCTOMYUBOCTH NPOHCXOAUT B dopme
CKOJIbXXEHHS vacTH Tena mtabens M OCHOBAHHS NO KPYIVIOUHJIHHADHUE-
CKOH MOBEPXHOCTH H ONpeJeNseTcsi rpadhoaHaJHTHYECKHM METOIOM.

(3.79 CHull 1I-15-74). JHdnsa onpepeienus Hecyued cnocOOHOCTH
OCHOBOHUI 9TMM METOAOM HAOJKHLI HAXOAMTbHCS MOJOXKEHHE HeHTpa M
BeJHYHHA pajauyca HauboJiee ONMACHON OKPYMKHOCTH, 0GbEeMAIOMEH CIABH-
raemMylo uactb rpyHra ocHoBaHusi, Hecywas cnocoOHOCTH OCHOBaHuSA
CUHTaeTcsl OO0eCneyeHHO!, eCAN OTHOUIEHME MOMEHTA CHJ, NPenATCTBYIO-
MMX CABHUFY MO BLIOPAHHOH NOBEPXHOCTH CKOJBXKEHUS, K MOMEHTY
CABUralol{ux CHJ He MeHee 1,2,

4, PACYET ®YHJAMEHTOB

Pacyer Ha NpoAaBJHBAHNE NMPH MOHOJUTHOM CONPSXKEHNH
KOJIOHHBI HJH NOAKOJOHHUKA C NJUTHOH 4acCTbIO
(pyHnameHTa

4.1. Pacyer Ha NpPOA3BJHBaHHE I[JIMTHOH 4YaCTH [EHTPaJbHO Ha-
TPYXEHHLIX KBaJpaTHBIX KeJe300eTOHHHX (YHIAaMEHTOB NPOH3BOAUTCH
H3 YCJOBHS

P< kR, bey H, (20)

rae P — pacueTHas npoAaBJHBapoLUIas CHIA;
R — K03dPHuIiuenT, NPUHHMAEeMbIf pasBHLIM | TpH MOHOJAHUTHOM CO-
NPAXEHHH KOJOHHB ¢ NJUTHOH 4YacThI0 (PyHIAMEHTA;
Dep — cpeHee apH@MeTHYECKOe BEJHYUH INEepPHMETPOB BepXHero H
HHXKHEr0 OCHOBaHHMS MNHpaMuAB, o0pasylomelics NpH Hpojan-
JUBAaHUH, B npelenax paboueit BHICOTH cedeHHs Hy

bep =2 (bx+-hx + 2 H,) . (21)

Ilpn onpenenedHy BeJdHYUH Dep W P npexamosaraercd, 4To NPOJaB-
JJUBAHWE NPOHCXOAUT N0 OOKOBOM NOBEPXHOCTH NHpPaMHAB, OOKOBHIE
CTOPOHBI KOTOPOH HAKJOHEHb noj yrjaoMm 45° K ropusoHTanud (puc 7).

Bennynna npopasauBamiliel cHabl P NpHHAMAeTcs PAaBHOH BeJHYH-
HE HOpPManabHOA cuianl N, pAeiicTByiOLIeH Ha NHUPaMUAy IPONABJIMBAHUS
(B ceueHM:d KOJIOHHBI HJH MOAKOJMOHHHKA V BEpXa IVIMTHOM 4acTH (yH-
JaMeHTa), 32 BBIYETCM BEJHUMHB PEAKTUBHOTO JABJEHUS FPYHTA, NDPU-
JOXEHHOro K 60/blieMy OCHOBAHHKIO NMHUpaMUABLl NPOAABAMBAHUA (CUHTAS
[0 TJIOCKOCTH DAaCHOJJIOXKEHHsS PACTAHYTOH apMaTyphl)

4.2, Pacyer Ha npoAaB/iHBaHHe LEHTPAJbHO BarpyXeHHHX npi-
MOVYIOJIbHBIX, 4 TaKXe BHEHEHTPL MO HATPYIKEHHBIX KBAaJAPAaTHBIX H Ipi-
MOVIOJIbHBIX KeNe300eToHHBX (yHus MedTOB (puc 8) NPOU3BOAUTCS B
COOTBETCTBHM ¢ II. 4 1; npu 3TOM BeJUUHHA CHJABI 2 U CPERHHH NCpPH-
METDP NHpPaMuAbl NPOJAaBAMBAIMS bep B popmyne 20 NPHHHUMAIOTCA
LaBHbLIMH.

P=Fy prp ; (22)

b b
bep =~ = by + H (23)

rie Fp — naomajnb, MEOTOYrOAbHYKE abcdeg
Fg—:;-On5b (Il —h—2H,)—0,25 (b—0b, —2 Hy)?; (24)
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Prc 7. Cxema o06-
pa3oBaHUSI NHpPAMH-
JB NpOJABJMBaHHA
B IeHTPaNbHO Ha-
rpYyKeHHBIX  KBaj-
DAaTHBIX KeJae3zole-

TOHHBIX (YHILaAMEH-

M-

TdX

Puc, 8 Cxema
o6pa3oBaHUsa nHpa-
MUAB TIPOJABJIHBA-
HHS B LEHTPAJBHO
HarpyxeHHbIX Mps-
MOYIOJIbHBIX, A
TaK}Ke BHEUeHTPEeH-
HO  Harpy»eHHbIX
KBaAPATHBIX H TpS-
MOYI'ONBHBIX  (DyH-
JaMeHTax
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Puc. 9. CxemMa o6pazoBanua nHpamMuAbl ODOAABJAUBAHUS B LEHTPAJBLHO
HarpyKeHHHX KBaJPaTHbIX MXKene300eTOHHBIX (yHAaMeHTaX IMPH BLICOTE

—h
NOJKOJCHHHKA HAg > {“i’_ K
eC/Ix
b——bx<2H0, TO bcme’S (b_l_bx), (25)
Fo=0,5b (I —hx—2H,), (26)

ke bx— pasMep CeYeHHs KOJMOHHBI, SABJSIOMUACA BEePXHEA  CTOPOHOM
OJHOH TI'PAaHH MHPAMHABI NPOAABIUBAHUSA,
by — HHXXHAG CTOPOHAa OAHOH IpaHH NUPAMHAHR NPOAABJHBAHHS Ha
YPOBHE pacTAHYTON apMaTyphl,
Prp — HauOoJiplllee KpaeBoe AaBJIeHHE Ha TPYHT OT pacyeTHoOH HAa-
rpy3ku 0Oe3 yueta Beca ¢yHZaMeHTa M TPyHTa Ha €ro YycTy-

nax;
IPH LEHTPAJBHO HArpy:XKeHHOM (pyHAaAMEHTe
N
Prp = P1 = F i (27)
IpH BHELEHTPEHHO HArpyKeHHOM (PYHIaMeEHTe
oM o8
Prp = P2 = F W (28)
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Puc. 10. Cxema o6pasoBaHvsa NHpaMuAbl NPOAABJMBAHHA B LEHTPAJBHO
Harpy»KeHHbIX NPAMCITOJbHEIX, a8 TaKXe BHEHEHTPEHHO HAarpyXeHHHX

KBaAPATHLIX H MNPAMOYTOJAbHbIX (IJYHJIaMEHTaXthH BHICOTE MTOLKOIOH-
In — Py

2

4.3. B UeHTpaJbHO HaArpy»KeHHbIX, a TaKXke BHEIEHTPEHHO Harpy-

KEHHBIX KBAJAPATHHIX H HNpAMOYIOJMbHBIX (PYHAAMEHTAaX, KOrJa BHICOTA
Iy — By
MOAKOJNIOHHHKA HAp 2> - 5 , NpOBepKy Ha NpPOAABAHNBAHHE CJAEAYeT

ngka  Ag>-

NPOH3BOJAHTb OT HHKHEro obpesa noaxonoHHHka (puc. 9, 10).

4.4, PaGouyio BHICOTY 1, LCHTPaJbHO HAarpyXeHHBIX, a TaKxe
BHEUEHTPEHHO HATPYXEHHBIX kBaAPaTHLIX H NPAMOYTrOJbBHBIX (yHZA-
MEHTOB MOJKHO oOfNpeAesuTy 1m0 rpatuky puc. 61, cocraBieHHOMY Ha
OCHOBaHHH (opmyast (20)

4.5. B npsaMOyroanlbix Keae300CTOHHLIX (PYHAAMEHTAX C BEPXHCH
CTYNEHBIO, OJHa H3 CTOPOH KOTOpoH [} >hk+2hs, a papyrasg b <bx--
+2hy (puc 11), pacqu Ha NPOJAaBJHBAHUE IPOU3BOAUTCI H3 YCIOBASA

S Rp (Box by cp + he by cp) . (29)

Bennunna cuanl P onpeneasercs no dopmyte (22), Beanuunbl bicp M
b2cp NPUHUMAKTCS DABHBIMM:

by cp = by + o (30)
b b
ba‘cp="'_l'{"i2—"}" ’ (31)

o
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Puc 11 Cxema o006pa3oBaHHS NHPaMHIBI NPOAABJHBAHHA B TNIPSAMO-

YIOJMBHBLIX XKeJAe300eTOHHBIX (PYHAAMEHTAX C BePXHEH CTYNEHBIO ¢ pas-

MEpPAMH, TPH KOTODPLIX O/lHA H3 CTOPOH CTYNEHH [{>hx+2hy, a Apyras
1<bﬂ+2h2

3jech Fo — njonajis MHOTOyrosLbHuka abcdeg, paBHa:
F0:0,5b ([""“hK—2Hﬁ)"“’0,25 (b'—'bl"—"2h01)2, (32)

rae hor — pabouasg BbICOTA HHXHeH cryneHn dynzamenrta. Ecau  b—
—b1<2hos, TO Fo onpenenserca no dpopmyse (26).

4.6. Pacuer Ha npojaBjHBaHHe MNPSAMOYIOJBHBIX Xene300eTOHHBIX
¢byHAAMEHTOB, HMEIOLIHX B ABYX HaNpaBJCHHAX pa3HOe YHCJAQ CTYIIEHEH
(pHc. 12), NpOU3BOAKTCA M3 YCJOBHS

PRy [(He'—hg) bycp + hg by] (33)

Beanunna cunm P onpenensierca no opmydae, (22), Beauuyusa by cp
NPHHUMAETCA PaBHOH:

by cpzba‘l‘(Ho—‘}%): (34)
rae Fo— naomaaer MHOTOYroJbHHKa abcdeg, paBi 14:
Fo=0,0b (I —hg—2H)—0,25 [b—bx—2 (Hy— h3)]®. (35)

Ecnu b—by<<2(Ho—h3), 70 Fo onpepensiercst no dopmyae (26)

4.7. BricoTa CTyneHeH Ha3Hayaercss B 33aBHCHMOCTH OT IMOJIHOH
BLICOTH ITUTHOH 4YacTH (PyHAAMEHTa B CQOTBETCTBHH ¢ Talu. 9.
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Puc. 12. Cxema o06pa3oBaHussi THPaMuAbl TPOAABJMBAHHS B IPAMO-
yrOJbHBIX KeJe300eTOHHBIX (yHAaMEeHTaX, HMEIOWMX B JBYX Halpas-
JEHNAX pa3n0oe YHCJAO CTYNeHEH

Tabnuna 9

A —— s ——— e

| BplcoTa CTYIHEHH, CM

m——

BeicoTa NAXTHOR dwacTH ¢QyHA2-

MeHTa H, cM —~ B . o
30 30 — —
45 45 — —_
60 30 30 —
75 30 45
90 30 30 30
105 30 30 45
120 30 45 45
150 45 45 60

BolHOC HHXHel cTynmesH ¢ynnameHnTa c¢i (puc. 13) onpexensercs
PacueTOM Ha IpPOJABJIMBAHHE M3 YCJOBHA

P Rphoy bicp - (36)
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Puc. 13 Cxema ofpa3oBaHug nHpaMuibl INpPOAJBJAHBA-
HUST B HMXKHedi CTYNEHH INDPAMOYILOJBHBIX Keje3ole-
TOHHBLIX (hYHAAMEHTOB

Puc. 14. MuuuMaJibHele pa3MepH cTyneHefl IpU ABYXCTYIEH-
yaToM ,(pyHJaMeEHTE

Puc. 15. MuHHUManbHEIE pasMephl CTYHNEHEH NMPH TPEXCTYNeHYa-
TOM (QYHAaMeHTe
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Besnnyuna cunpl P ¥ Besuuusa by ¢p NPHHEMAIOTCS DABHBIMHU®
P=Fy prp; (37)
b, cp b1 + hos, (38)
rae Foi — niollafb MHOTOYroAbHHKa a1biCidi1e4gy, paBHad:
For=0,6b ({—l;—2hy)— 0,25 (b— by — 2 hy)>. (39)
Ecau b—b; < 2 hyy, 10 Fqu=0,50 ({ — 1, —2h;). (40)

BriHOC HHMKHEH CTyNEHH ¢4 NpuUHHMaerc He OoJblle BEJHUYMH, YKa-

3aHHBIX B TabJa. 10.
4.8. MunumalbHEle pa3Mepbl OCTaJbHBIX CTYNEHEH B IIJIaHE Olpe-

HAeJAIOTCH NOCJe YCTAHOBJEAHWA BBIHOCA HMXHEH CTYNEHH ¢y nepeceue-
HUSIMH JUHHH AB ¢ JHHUAMHA, OTpAHHYHBAIOLIHMH BBICOTHI  CTYyNEHEeH

(puc. 14 n 1b).
JJst IBYXCTYNEHYATOTO M TPEXCTYNEeH4aToro ¢GyHAaMEHTOB OHH JOJ-
KHLl OBLITL He MeHee

hhizl—2c¢; (41)

by =>mly; (42)
(l—2¢1—hg) hg

[ Ry ! 43

2 > T (43)

bg__};ﬂilz. (44)

OxoHyaTeabHble pasMeph CTYHNeHeH HA3HAualTCs C Y4eTOM YHHOH-
Kalluu pasmepoB dyHaamenroB (m. 5 3)

Pacuet HA nmpoaaBAUBaHHE NPHU CTAKAHHOM CONPSAKEHHH
COOPHOM KOJIOHHBI ¢ PYHIAMEHTOM

4.9. Pacyer Ha mnpoAaBiHBaHHE IEHTPAJILHO H BHEUEHTPEHHO HAa-
PPYKEHHBIX CTAaKaHHbIX (YHEAMEHTOB KBaJAPaTHBIX H NPAMOYTOJBHIX
B NJIaHE NpPH BBLICOTE (@QyHAaMeHTa OT MNOAOLIBLI A0 JAHA CTaKaHa

(puc. 16), pasHOi.
ll'l—" K bﬂ—bl{
hy <H 4+ —"—— n by <H 4, (45)

MPOH3BOJAHTCH Ha JA€HCTBHE T0JbKO pacyeTHOM HOPMaJbHOH cHABL N B
CeYEeHHH KOJOHHBE! Yy o0pe3a dyHAaMeHTa.

IIpoBepka ¢dyHlamMeHTa N0 NPOYHOCTH HA HEHCTBHE TOJABKO HOP-
MaJILHOH Cuabl NV IIPOH3BOJAHUTCA:

a) Ha npojaapBJiKBanue (yHAaMeHTAa KOJOHHOH OT JAHa CTAKaHa;

6) Ha packaabiBaHHe (yHAaMeHTa KOJIOHHOM,

4.10. Tlpopepka ¢yHIaMEHTa NO MNPOYHOCTH HA MNPOJABJIHBAHUE
KOJIOHHOH OT JHA C¢TakaHa OT AeHCTBUA HOPManbHOH cuim N (puc 17)
POU3BOAHUTCA H3 YCJOBHUS

b{
N < T Rp bep by g, (46)
0
rne N — pacuyeTHas HOpMaJbHasl CH/Ja B CEYEHHH KOJIOHHH Yy ofpesa

dbyHAaMeNTa;
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Puc. 16 CrakarHbii ¢pyHmZaMeHT IPH BLICOTE (DYHAaMEHTa OT
NMOJAOIIBK O AHA CTaKaHa

) b
B Ry <HA

n— by

2

I

h < H +

¥ {

Puc 17 CxeMa o0pasoBaHus nupaMHAbl NPOAABJHBAHUA B
cTakaHHoM (yHAAMEHTe OT JEeUCTBHA TOJNBKO HOPMAJBLHOH
CUJIBL
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Fo — niowann, MHoroyroiabHuka abcdeg (puc. 17), pabHas:
F0:0,5b (!'—hc“"2hga)"_0;25 (b_bc‘—'zhon)a; (47)

hop, — pabouasa BEHICOTA JiHA CTaKaHa, NPHHHMAaeMas OT [AHAZ CTAaKaHa

A0 IIOCKOCTH pacloJIOXKEHHA PAacCTAHYTOH apMaTyphl,
b¢y, he — pasMepsl MeHbLIeH B GoJibllell CTOPOH JHA CcTaKaHa

bcp= c+hu n- (48)

4.11. IlpoBepka ¢ynmamMerTa N0 TNPOYHOCTH Ha pacKaJbLIBaHUE
OT NEHCTBHA HOpMasbHOH cunbl NV (puc 18) npoM3BOAMTCS H3 YCJAOBHI:

V(1455 ) b P Ry (49)
K
hy
Ni\f(l—l— " )um(beRp. (50)
R
by _ Fy by Fb
1pn "5 — pacuer Begerca no ¢gopmyne (49), npu T

no dopmyae (50),
rae p— Koagdpuunent 1penus OcroHa no Oerouny, npuyuMaemmiii 0,75,

Mg — KO3QQHUHEHT YCAOBHSA paboThl ()yHAaVE€HTa B TPYHTE, NPHHHU-
MaeMplll 1,3,

Fy, Fi—nnomann BepTHKAJbHBIX CeYeHHH (yHIaMeHTa B IIOCKOCTIX,
NPOXOASIINHX 110 OCAM CEeYEHUS KOJOHHBLI NapaJiieJbHO COOTBET-
CTBEHHO cTOpoHaMm [ ¥ O nopgomBbl (hyHHamMeHTa, 32 BbIUECTOM
cTakaHa ¢GyHZaMmeHTa (cm pHc. 18)

75 2y

7\l 77
8% i 7

Puc. 18. Ilnomans BepTHKaNbHBIX Ce4eHHH Fi U [p NpH pacKkajbiBaHHA
cTakaHHOro ¢yHIaMeHTa OT MAEHCTBHA TOJNBKO HOPMAa/bHOH CHIIBI

32



1 /0 RN
Lz o Y
7T Lp—

Puc 19. Cxema o00pa3so- TEXTYYYRY - '
BaHMS INHUPAMMABL NP0~ Ay | IIIIIII’I ill]
l [
|

-

JaBJHBAHUSA B CTAaKaHHOM
BHEIIEHTPEHHO HAaTpYyXeEH-
HoM (¢yHaaMeHTe (KBane
PATHOM ¥ NPAMOYTOJbHOM
B IJaHe) B chayqae Heap-
MHUDOBAHHOTO CTAKAaHA

d1¢

w— —
-

&
i
bk
[pu onpeneneHuy Beauuunpl N no (opmyJe (49) ’ He JNOJIXKHA
K
h
npuuAMaThes MeHbuic 0,4, a no dopmyJe (50) bK He JOJKHa
K

npuHAMaThcs Gogbwe 2,5
4.12. s pacueros no mn. 4.10 m 411 npunnMaercs 60/b11A A

BeJIMYMHA HecylleH cmocoBHOCTH (PyHIAaMelNTa.
B ciyyae HeapMHpPOBAaHHOIO CTakana (QyHAAMEHTA (n 421) pomou-
HUTENLHO NPOM3BOJAMTCH pPacyeT Ha NPONABJHBAHHE BHEUEHTPEHHO  Ha-

[PYMEHHBIX CTAaKaHHbBIX (QYHAAMEH10B KBAADATHBIX 1 NPSIMOYTOJIbHBIX
B IJaHe OT Bepxa crakaHa (puc 19) B cOOTBETCTBHH C T 42 Tlpu

sTOM 3HaueHHe Koadboduuuenta k B ¢opmyne (20) npHHHMaeTcsa  paB-
HeiM 0,75.

OnpeneneHne ceyeHnusda apMaTypbl NOAOUIBLI
dgyHraMeHTa

4.13. Ceuenue paGoueit apMaTypel OIpeleiseTca H3 pacuieTa H4
W3ru6 KOHCOJBLHOTO BhicTyna ¢yHAZaMeHTa B CEYCHHAX IO TPaHH KOJOH-

Hbl ¥ IO IPAHsM CTYyIeHed (yRAaMeHT4
CeueyHe apMaTyphi, NapannebHOH CTOPOHE [, B ceueHMHd IO TpPaHH

kononubt I—I (puc. 20) Ha 1 M IIHPHHBL QYHAaMCHTa ONpPEALIACTCA
noe popmye

Fi=09H, R, * (51)

2 3ax. 552 33



Puc. P acaeruwlc cxembl J1aa  onpedesieHHA apvarypbl NOAOLIBLI
(byHIAMEHTA

rie

100
24

My = (I —hg)? (ps+ 2 p2)- (52)

To xe, no rpansam cryneneii B ceuenusax [I—II u I1I—11] (cm.
puc. 20) onpejaeasiercs mo ¢opvyJauv

r MII—II
L= 70,9 (Hy—hg) Ra (53)
rne
MII——-II""F24 ({ —12)% (ps+2p2); (54)
MIII—-III
F1= 769 for Ry (55)
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rae

100
Y ({—11)* (ps+ 2 pe) (96)

IlaBJjieHHe Ha TPYHT Pz BhIUHCAsieTcs 10 dopmyne (28).
JlaBaeHnne Ha TPYHT p3 onpejedseTcs N0 GopmyJe

N M

P = o + - (57)

Koadduunent & ans cedenuss /—I nmo rpaHu xonoHHbp! (cM puc. 20)
paBeH:

MIII—-III —

hy
[

Koadgpuunent & ans cedeHHs IO IPaHAM CTyNeHEH DaBeH:

nas cewenus II—II (cm puc 20) k=1L/l;

aasi ceuenus III—IIT (cm. puc 20) k=14l

[Tnowanae ceyeHHs apMaTyphl, napaijejsHOHd cTOpoHe b, B CeueHHH

no rpahn Kodowuer ['—[” (cm puc 20) wa | M giunnl  dyHAaMeHTa
onpegensercs no Gopmy.e

b =

MIF___II'
Fb—a 7 Ty
0,9 H, R,

(58)

rje
100 py (b — by)?
3 - (59)

To xe, no rpausgm ctynenefi B ceuwennax [//—I11I" v 1HI'—II]" on-
pejengerca Nno hopMyiaav

MI!‘_—IF —

2 MIIH—-II" (60)
b — - ’ y
0,9 (Hy, —h3) Ry
100 b — b,)>2

rpe Myyr_yypr = ! (8 2) : (61)

A/I l"_ r
F, = 111 , 1] | (62)

0,97y, R,

100 py (b — by)?

re My = L (63)

8

IlaBnenye Ha TPYHT py BHIUACAseTCS A0 dopmyne (27)
B dopmynax (51)—(63):
i—1, Mrr—rr, Mrrr—r1r — u3rubamliine MOMEHTH Ha | M ILHPHU-
Hbl QyHAaMeHTa COOTBETCTBEHHO B ceuewmax [I—1, [[—[I, HI—II] 3
krc-cvy; My, My _y1-» Myyp—q7pr— na3rufamoume MOMeHThl Ha | M

AJUHB (DYHIaMEHTa COOTBETCTBEHHO B ceueHusix.l’——I: JI'—][’: ]Il —

4
I1I” B Krc-cm, py, ps, ps— B Krefem?, by, hu —B oMm; by, by, 1, Ip —
B CM;

2% 3ak HH? 33



Ho — paGoyas BuicoTa pyHAameHTa B ceyeuuu [—I B cM,

H{;—-—- pabouas Bricora pyHgamenrta B ceueHud ['—/!’ B oM,

oy — paGovast BbicOTa HHXHEH crynenu B ceuenun [[[—II] B oM,
hy — pabouas BecoTa HEXHelt crynenn B ceuenud [1/'—J[I' B cM

ApMarypa noZomBb (QYHZAMEHTOB MOKeET OBITh onpejeneHa o
rpaduky puc 62, cocrasaennomy no dopmyaam (51)—(63).
4.14. 1lpn apMHPOBAHMHM HOJOIIBHI (PYHAAMEHTOB B CJydYae BLI-
NOJIHEHHUST YCJ0BHA
lan < lg (64)

aHKEpOBKA CTep:KHeH paboueit apmaTypn He TpeOyeres; NpH HecoOJo-
HeHHH ycnoBHsl (64) tpebyeTcs npedycMOTPETh MONEpPeYHbIe AHKEPYIO-
UIHe CTEPXKHH.

lam — ZJHHA aHKEPOBKH apMaTypbl, paBHaf:

; _(05 Ra_ FITpeﬁ 8)
B|NTT Rpp F daxr +8) 4,

rae d — aguametp pabouell apMaTypHI;
Frrpes — TpebyemMoe ceueHHe apMaTyphl IO pacueTy HHXKHeH CTYIeHH
Ha M3ruo;
Fi parr — PaKTHUECKOE ceueHHe apMaTypel Ha yyacTKe HHXHeH CTyneHu
MOAOIUBH (hyHNaMEHTa;
l6 — NJIHHA y4acTKa HHXKHEH CTYNEeHH, HAa KOTOPOM NPOYHOCTL Ha-
KIAOHHBIX ceuyeHu# ofecneunpaercs OETOHOM, paBHAH:

Rp
Prp

rae hy — BBICOTA HHXKHEH cTyneHu dyHpaMenra;
Prp — Kpaesoe MNaBJIeHHE HA TPYHT INOA NOACILIBOH (hyHAAMEHTA, Bbl-
yucJeHyoe no popmynam (27), (28).

Anxepyliomiue nonepeuHsle CcTep:KHH AuMaMeTpoM He MeHee 0,5d
CTEPXKHEeH NPOAOALHOH apMaTyphl AOJXKHBI ObiTh NPHBAPEHBl K CTEpK-
HAM paboued apMaTyphl

AukepoBKa paboyelt apMatypW B HOJOMIBe (DYHULAMEHTA CUHTAGTCH
ofecreyeHHOH, €CJH XOTd OB OAHH M3 NONEPEUHbLIX CTePXKHEH CeTKH,
IpuBapeHHbIA K palouelt NpOAOALHON apMaType, pacnojaraercsd B Ipe-
nenax ydacrxa /s.

4.15. Ha rpaduke puc. 63 pmanb npejenbHbie 3HAYEHHS AJHHDBL
yyacTKa HHXXHeH cTyneHu (yHEaMmeHTa [s, HA KOTOPO#A NPOYHOCTH Ha-
KJIOHHBIX ceueHHHM obecneuuBaetcd OeroHoM. ['paduk cocTtaBieH no ¢op-
MyJie {66) ANs BLICOT HHXHel cTymeHn hp==300, 450, 600 MM u pagz
betona mapok MI150, M200, M300 xrc/cm?.

Takum obpasoM, ecin HMEIOLIHMHACA AHKePYIOUIHHA NONEpedHbId CTep-
XKeHb CEeTKH DACIOJIOXKeH B lpeletax yuacTka ls, aHKepoBka paboueit
apMaTypbl cuuTaercs oOCCNEUEeHHOH, NPOBEPKHU  BBINOJHEHHS  YCJIOBHS
(64) ne Tpebyerca [Hanpumep, AAss HUXKHeH CTYMEHH BLICOTOA fiy=
=300 MM npy Mapke Oetona MIH0 u masaeHuM HaA TPYHT Prp==
=8 KIrC/cM? AHKEPYIOUHH CTEPXKEHbL MOXKET pacnoJaraTbCd B Ipeieaax
yuactka lg=200 MM OT rpaHu nojouBH (yHIaMeHTa

4.16. Ilpu npuMeHeHHH [AJd AapMHPOBAHHA (QPyHXaMeHTa apmary-
pel KJaacca A-I u A-II He Tpebyercs NPOH3BOAMTL NPOBEPKY IUMDHHBI
DACKDBITHSI TPELLUH.

Hans apMmatypmt Kaacca A-III npou3BOAMTCA npoBepka  IUMPIIHBL
DACKPBITHS TPEIIHH:
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[IpH pacno/oXKeHnH NojouBel dyHIaMentTa Bobille YPOBIA TPYHTO-
BbiX BOA LIHPHH& KPATOKBPEMEHHOTO paCKpPbITHS TPEIlHH gr LOJKHA
OeiTh e OoJee 0.4 MM, a JJHTEbIIOrO — lie DoJee 0,3 MM;

IMPH PACIONOKEHHA NOAOWBHE DyHAaMeH1a HHXe YPOBHSI TPYHTOBHIX
BOA HAJsI yyacTKOB (pyHAAMEHTa, PACNOJOMEHHEIX B 30He TPYHTOBBIX BO,
DIHDHHA KPAaTKOBPEMEHHOIO DPACKDBITHS TPELHH ar HOJKHA OBITH  He
6ogaee 0,3 MM, a JJAUTEIBHOTO — He OoJgec 0,2 M.

Pacuer NOAKOJOHHNKA M €0 CTAKAHHOH YacTH

4.17. Pacuer mnupoJoaLHOM apmaryphl Kene3oO0eTOHHOI'0 NOAKO-
souHuka npousBoanTcs mo CHull I11-21-75 Ha BHelleHTPEHHOE CXKATHe
KopoOUaToro ceueHud CTAKAHHOH YacTH B INVIOCKOCTH  33J€JMaHHOTO
Topua KoJoHHB (cey. /—/ puc. 21) m Ha BHEUECHTPERHOE CXKaTue Ipsd-
MOYTOJIBHOTO CeYeHHst NOAKONOHHMKA B ceyenuu [/—JI (cM. puc. 21).

B xene3o0eTOHHLIX BHELEHTPEHHO CXKATBHIX IIOJKOJOHHHKAX IJIO-
majab ceyeHHs apMaTypol ¢ KaxJo# ctopoHn (A u A’) mosxHa ObITh
He Menee 005% or njaoulag¥ MONEPEYHOrO CeUeHWs NOAKOJOHHHKA.

Kenezoberonubie NOAKOJOHHNKH apMHUDPYIOTCA HPOAOJBHOH H IIO-
nepeuHoi apvarypoit no puc. 21.

MUHHMaJABHBI NpoOUEeHT coAepxaHua apmatypsl A u A’ BO BHe-
LIEHTPEHHO CXKAaThIX MOAKOJOHHH-

Kax, Hecyunias cnocobHOCTh KO- " T
TOPHIX TPH PaCuETHOM IKCIEHT- ) U
DUCHUTETE HCIOJb3yeTCs MeHee 015 | (-1
yem Ha 50%, He3aBHCHMO OT THO- ¥
KOCTH  NpHHUMAeETCA  PaBHLIM P N

4.18. B XKene300eTOHHBIX I ==}=-§= T
NOAKOJOHHHKAX, Tle N0 pacuery — Iﬁ ™1 e
cxkatasi apMartypa He Tpebyercs, . T
a KOJHUECTBO DaCTAlyTOH apMa- l--
Typel He npepbiaer 0,3%, n0- N
[IyCKAaeTcsl He  YCTAHAaBJHBATDH Im.l
IPOJIOJILHYI0 H TONepeuHyio ap- — _
MaTypy 10 TpaHaM, naﬁpamle_inb- l--l o
HBIM NJAockocTy  uarHOa. JlipH - - S
3TOM AapMHpPOBaHHe [0 TPaHAM, 7 .--. a
HepUEeHANKYJAPHBM  TUIOCKOCTH : -= T—1
narunba, NPOU3BOAHTCS CBapHDI- ,_ir _ |

MH KapKacaMu H CeTKaMH C TOJ-
MIION 3alUTHOTO cjosi GeTOHA
He MeHee 50 MM M He MeHee IOBYX
IHAMETPOB INPOAOJBHOH apMaty-
pel (puc 22,0).

4.19. B OetonHbIX MOAKOJON-
HHKAaX, €CJH B CeUueHuy BO3HHKA-
IOT PaACTATHBAIOIIHE HAIPsIKeBHs
WIH CXKHUMalole HanpsiXKennd
meree 10 Kkrc/cm? npu  HaubOJb-
[QUX CIKUMAIOIIHUX HalpAMKEeHHAX
Gonee 0,8 Rup (HanpskKeHHS OI-

pefeifioTcsl Kak [AJsi  YIPYroro
Tesa), AOJKHO ObiTh MPELYyCMOT- Puc 21. ApmuposaHue TOAKOJOH-

peHO KOHCTPYKTHBHOE apMHPOBa- HHKA ¥ €r0 ¢TaKauHod 4acTH
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Puc 22 ApmuposaHue ¢yHaaMeHuTOB KOJOHH CBAPHBIMH CETKAMH ¢ Ha-
BECKOH HMX Ha onaayoky

G — NIPH pacyeTHON pacTAHYTOH apMaType B OAHOH MNJOCKOCTH, 6 — TO K€, B ABYX
NJAOCKOCTAX, [/ — NOA CTaNbHLIE KOJOHHBI, Z - MOA heje300eToHHbIeé KOJOHHBI, 3 —
AHKEPHBIH GOJT

nue He Menee 0,0259% oT nuoulaAH DONEPEUYHOTO CEUEHHS MOAKOJOHHHKA.
B HHbIX c/ydasix KOHCTPYKTHBHYIO apMaTypy AONYCKaeTCsd He npeaycMmar-
pHUBaTh.

4.20. Ilpu pacuere OeTOHHBIX NOAKOJOHHHKOB IO IIPOYHOCTH pac-
YETHBIE CONPOTHBJIEHHS O€TOHA CJeJlyeT YMHOXAaTh Ha KO3 dHUIHEeHTH
ycaoBuil paboTtsl corjacHo tabu, 15 CHull 11-21-75:

JJ1s1 OETOHHBIX KOHCTPYKIHE Megs==0,9;

npy GeTOHHPOBAHHM IOAKOJOHHHKOB B BEPTHKAJbHOM TIOJOKEHHH
IpH BHICOTe CJ0s1 OeTOHUpoBavuA OoJee 1,5 M mer=0,85.

4.21. B ¢yngaMeHTax CTaKaHHOTO THINA CTEHKH CTaKaHa JOMycKa-
€TCSI He apMHPOBATh IPH UX TOLIIMHE IO Bepxy Oogaee 200 MM u 6oJee
0,70 BBICOTBI BepXHel cTyineHn (npu raybuHe crakaHa OoJpliel, ueM
BLICOTA NOAKOMOHHWKA) uaM 0,75 rayOuHbl crakaHa (mpu rayGHHE cTa-
KaHa MeHBIIEH, YyeM BBICOTA MNOAKONOHHHKaA) IIpu HecobmiomeHum BTHX
YCIOBHH CTEHKM CTAKaHOB cCJeJyeT apMHPOBaTh NMONEPEYHOH apMaTypoH
(1. 5.19) B COOTBETCTBHH ¢ PAacyeToOM.
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Puc. 24 PacueTtHas cXeMa CTakKaHHOH YacTH IOJKOJOHHHKA IpU 3a-
ray0JieHHd ¢TaKkaHa B HOJHTHYIO YacTbh ¢yHIaMeHTa

[Tonmepeynas apmaTtypa noAKoJoHHHKA (puc 23) B ceueHHax
HHI—II] wnu HHI'—III" onpepensiercss No pacuely Ha MOMEHT OT JeH-
CTBYIOLMX CHJI OTHOCHTEJBHO OCH, NpoXoisiiieli uepes TOUKYy £ uanm &
MOBOPOTA KOJOHHB

MOMEHTHl NPUHAMAIOTCS PABHBIMHU
NpH

My
2

h
by > My=0,8 (M+Qyn—-N : ); (67)

2

|
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[Tomepeunas apMmarypa OnpezneJsiercss U3 ypapHeHHH

Mg1=M++Qyyg— 0,7 N e,. (68)

n n
\ .

ZRaPzzf:’:Mk; ERanzszkl*
1 1

ITpH oZMHAKOBEIX AMaMETPaX IIONEPCYHOH 2pMaTypbl ¥ OAMHAKOBOM

MapKe CTaJJH NACWAafb CEUeHHs nonepednod paboUCH apMATYPLI KaXKAOH
CBAPHOH CETKH paBilla

pH
B M,
ey > 2“ Fyp=—— ; (69)
y
Ra Z 2]
|
npH
h h M
L >e>—% F=——2t! (70)
2 6 3
Rd ?ﬂﬂ zz’

Ecny 310 HeodXxoouMo NG pacyery, PEKOMCH/ILYETCS YBEJHUYHBATD
JAUaAMETp CI1epXHEH ABYX B2PXHHX CETOK IO CPaBHEHHIO C OCTaJbHBIMYU
CeTKaMH, IOHIMETP CTEPXKHEH KOTODPBLIX HA311a4aeTcss B COOTBETCTBMH C
n 519y

B cayyze 3arnyCiacHHa CTaxaHa B WAHTHYIO Yaciy  GyHAaMeHTta
(puc 24) ceucnue uonepeyHor pabouedd apMaTypbl CETOK TaKKe Onpe-

neasiercs no dopmysam (67), (68), ceTkd nONEpPeuyHoOro apMHPOBAHUSA
CTaBSITCA B mOpejpesaXx NMOAKOJOHHHKA

B cayyae pnefcTBHSL HOPMAJBHOH CHJbI B npejesax siapa cedeHnus

h
(eo < 6K

CTPYKTHBHO.

) NOHEPEHHOE aAPMHPOBAHHE UOAKONOHHHKA Ha3HA4dCTCA KOH-

5. KOHCTPYKTUBHDLIE YKASAHUS

5.1. (PyHAaMeHTLI PEKOMEHAYETCH MNPOeKTHPOBATh MOas YCJAOBHH
BHINOJIHCHHA palor HyJeBOTo UXKAa [0 MOHTaXa KOJOHH' OTMeTKa
Bepxa (yHAaMenTo3 npuHuMaercd Ha 150 MM HHXKe OTMCTKH UYHCTOTO
11oJia  3JlaHull

Bricona ¢yunaMmenta Hg HaszHauvaercsl IO YCJAOBHAM 3araydseHus
HAK YCAOBHAM 33JCJKH KOJOHH, BLICOTE MNJWTHOH HacTd (QyHILaMeHTa
H nasuavyaerca no pacuetry. Ecam BbicoTa ¢ynmgamenrTa Hyp nmoayuaercs
OGoJbllle BLICOTLI NMJAHTHOH YacTH, TpebyeMOH MmO pacyery, VYBeJdHUeHHE
BRICOTH  ¢yifameHta  NPOHIBOAKHTCH 334  CYST  TNICAKOJOHHHKA
(puc. 25, 26).

5.2. QoOpMy OTACABHHIX (YHAAMEHTOB B IJIaHEe NpH UEHTPaJbHOH
Harpyske peKOMeHAyeTrcsa NpPHHHMAThL KBAJAPATHYI, e€cJU 3ITOMY He



Puc. 25. ®yupamenrt crynemya-  Puc. 20, OyugaMeHT CTYNEHYATOrO

TOr0 THOA ¢ DIOAKOJIOHHUKOM TADA ¢ TOAKOJOHHHUKOM Tniog cHop-

noJl COOPHYIO TIPSIMOYTOJIBHYIO HYI0 JBYXBETBEBYID KOJIOHHY
KOJIOHHY
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Puc 27 OPynHaaMeHTh CTYNEHuaTOr0 THNA B BHAE NJAHTHOH YacCTH MNOJA
cOopHble XKese300eTOHHble KOJAOHHBI

NpensaATCTBVIOT (YHAIMEHTHl COCEAHHX 3JAaHui, NOA3EMHLIC COODYKEHHA,
dbyHrameHTH noJd 060pyLoBaHUe H T L

[Ipn BHellCHTPEHHOH HATpy3Ke ((YHAAMCHT PEKOMEHAYCTCA MpPH-
HHMATh MPAMOYTOJABHOH (DOPMBI ¢ COOTHOUIEHHEM CTODPOH NPSMOYIOJb-
HOH nmojolusw dynnamenta ot 0,6 no 0,85

5.3. Monosutupie ¢QydIaMeHTh [OJA COOpPHLIE H MOHOJHTHLIE Ke-
Ne300eTOHHbIE KOJOHHBI DEKOMEHAYETCS MNPCEeKTHPOBaTh, ¢ HJAHTHOH
YacTblO CTYNEHYaTOTO THoa (puc. 25—27)

Pasmepnl B IvIaHe noJdomiBul (yHRaMEHTa, CTYNeHEH, MOJKOJJOHHH-
Ka peKOMeHAYeTcsl NpHHUMAThL KpaTHuiMH 300 MM.

BricoTy cTynened pexoMenjpyercss HasHauaTb pasHod 300, 450 #
npy GoaplIoil BblcOTe MJIMTHOH yacTH dyHmamenra — 600 MM (Tabn 9).

Bricoty ¢dyHRaMeHTa pekoMeHAyeTCH Ha3Hauate KpaTHo#t 300 MM.

Moayabhnbie pasmepnt hynaameHToB nos clopiible Keae3o0eTOHHbIE
KOJNIOHHBl npuBeleHbl B Taba 11,

5.4, Hna dyHpaMeHTOB 10J  MOHOAUTHEIE KOJOHHHE IPH OCY-
IMEeCTBJICHHH CTHIKA KOJOHHBI Ha 150 MM HHXKe OTMETKH YHCTOro moJia
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Ta6awuwa 11

JCcKU3 PyHAaMeHTa

e —

il

o

Monyabikie pasMepsl dyunaMcHTa
ITPH MOJyJe, MM

hy by 2
Hy |H |yt b ! ! ! b | Ao
hs
300 | 150 150f 300 | 300 | 300 | 300 | 300 | 300
1500— | 300/ 300! 1500—| 1500—| 1500—|1500—| 900—/ 900—
—12 000 450| 450, —6600| —8400| —6000/-—7500|—2400 ~—3600:
600; 600
750
900
1050
1200
1500
1800

|

3nanng (no TpeGoBAHHAM BLIMOJHEHHS pabOT HyJNEBOro LHKJAA) pasMep
HUKHEH 4YacTH KOJIOHHBI IPHHHMAaeTCsl yBeJMUeHHbIM Ha 50 MM R KaxX-

AYIO CTOPOHY TIO CPaBHEHHIO C PasMEPOM KOJIGHHBI (puc. 23).

5.5. @®yHAaMeHTH NOJ COOpDHBEIE [JBYXBETBEBBIE KOJOHHHI

C

pacg-

CTOSIHMEM MaXAY HApPYXKHBIMH TPaHAMH BeTBEH KOJOHEHM hAm>24 M

-

—

i

Tabnuma 12

OTHoOUleHHEe TOJIHHBI CTeHKH

ro

FayOouHa 3afelKu KOJNOHHL

MPAMOYTOALHO-

ceyeHus HOpPH BKCUHEeHTPHCHTeTe IIPpOLO/Ab-~

cTakaHa K BBICOTe BepXHEro yc- HOH CHALE
Tyna ¢yHaaMeHTa dc/hn HMJKH TIDH _
h. < h, K ThiybHHe CTaKkaHa
C b <
d./h, (cM. puc. 16) e < 2h,, eq > 2h
~>0,5 B b
|
hy -+ Y hy — 2d¢ | X
=<0,5 hy
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(HampuMep, ONOpLl rajepeft M NP ) PEKOMEHAYEeTCS  BBINOJHATE C
yCTPORCTBOM OTHEJLHBIX CTAKAHOB NOJ KaXIYI0 BETBb.

5.6. Tny6uHa 3alleJIKH KOJIOHHBI B (yHIaMeHT R0JXKHa OHTh He
MeHee BEJMUYHH, NPUBELEHHBIX B Taba 12

[aybuHa 3aiesJKM JABYXBETBEBbIX KOJOHH ONpPEeleaseTCd H3 YCJI0BHA

hs>0,5+0,334,,, (71)

10e hy — paccTosiHHe MeX/JY HApPYXKHBIMH TpaHsMH BeTBeH KOJIOHHLI
B M Ilpu Ax>>2,1 M rayOHHA 3aIeJKH ABYXBETBEBLIX KOJIOHH B (yH-
NaMeHT NMpuHHMaeTcss naBuoi 1,2 M

Puc. 28 &yunament nox  Puc. 29 AnxkepoBxa pabouent ap-
MOHOJIHTHYK) KOJIOHHY MaTypBhl

Iny6una 3anenky XOJOHH B (YHIAMEHT, KpOMe& TOro, MAOJKHA
VAOBJETBOPSATh TPeOOBAHHUIO 3aAeJKH paboueli apMaTypbl KOJIOHH.

3apenxka pabouc# apMaTyphl KOJOHH IPH OTCYTCTBHH KaKUX-JHOO
KOHCTPYKTHUBHbLIX MEPONPHATHH, YAYUIIAIIIHMX €€ aHKepOBKYy, AOJXKHA
OblTh HE MeHee BEJHUYMH, TIPUBEAeHHBLIX B Tabnx 13

Tabauma 13
FnyOHHA 3aAeNKH paﬁom-;;i ;pl-3I
Bug, Daggggﬂ apma- THI KOTOHHEL MaTyp;Iapigﬂgg;imgpi{m?glfgmﬁo
| M200 , M300 H Bhiue
| TIpamoyroabHoro
[opsivexatanas mne-
DHOAHYECKOro npo- | CCICHHS 25d (15d) 204 (104d)
¢uaa knacca A-I1 R
JIByxBeTBEeBas 30d (15 d) 25d (10d)
_ [IpsimoyroJsibHOrO
To xe, A-lII CeUEHH 30d (184) | 25d (15d)
IIByxBeTBeBas 354 (18d) 30d (15d)

[Ipumeganuns: 1, Ecia aHKRepyeMble pacTAHYTHie CTEPIKHH 11O~

CTaBJIEHEI ¢ 34l1aCOM IO CPaBHEHHIO C pag;re"rjc&m M0 NPOYHOCTH, AJHHY
. 2 ‘Va

3AAC/IKY AONYCKACTCH NPHUHHUMATL PABHOH R. F. ' HO HE MCHEe. vyeMm
a a
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JUISL CTepiKHelt B CixKaTofi 30He, rae Na— ycuane, KOTOpoe NOJKHO OHITH
BOCNPHHATO AaHKEPYEMEIMH pPAaCTAHYTHIMH CTepxHAMH; Rafa — ycuaue,
KOTOpoC MOXeT ObiTb BOCHPHHATO aHKEPYEMBIMH PacTAHYTHIMH CTepXK-
HSIM U

2. Jlonyckaercs yMeHbulaThb DAyOHHY 3afeJKH KOJIOHH go 15  gmua-
METPOB TNpoAOJbHOU paloyeli apMaTyphl IPH YCIOBHH HPHBApPKH K KOH-
HaM 0OpofoabLHLIX pabogux CTepXKHeH JONMOJHHTEJbHLIX AaHKEPYIOHIUX
crep:xkHeft (da>=0,5d) wman waib (dm>=2,5d, 6m>0,3d) (puc. 29).
[Ipu stom maiOul MOJIKHH pPacCCHUTHIBATLCA Ha YCHJaHe, paBHoe N=

15 dy R, Fe

la
3. 3Hauenuss B cKoOkax B Taba. 13 orHocsATCA K TrayOHHE 3aJeNKd
cxKaTol paboyell apMaTypHI.
4. JIns mapHBIX CTEpPKHEH KOJOHHW INMyOMHa 3aleJKM onpejensiercs

B COOTBETCTBHH C INPHBeAeHHHM (IO NMJOHIAAK CedeHHS) MAHAMETDPOM.
5.7. T'aybuny 3aleJKu JIBYXBETBEBBHIX KOJIOHH HEOOXOLHMO IIpo-

BEDATH TAKMXKe N0 aHKePOBKe PACTAHYTOH BeTBH KOJOHHBI B CTakaHe

QyHBIaMeHTa,
Faybuny 3aleliky pacTIHYTOR BETBH ABYXBETBEBOH KOJIOHHBI B CTa-

KaHe HeoOXOZHMO NPOBEPsTh NO IVIOCKOCTSIM KOHTakKta 0OeTOoHa 3amo-

HOJTHUNBAHNA:
¢ 6eTOHOM CTEHOK CTakaHa ~- no gopmyJe

NP
he > e 72
"7 [2 (hy 4+ 0,1) + by —bg] R, (

¢ 6eTOHOM BEeTBH KONOHHLI — IO (OpMYJIe
NP
2 (bs+hp) Ry

rae bg, hg — pasMepnl CeueHUS PACTIHYTOH BETBH, M;
hs — ray0HHA 3ajaefiKi JABYXBETBEBOH KOJOHHBI, M;

hg 2> (73)

r

1 d
R.y» R.y— BeanunHa cuemsenuss GeroHa, npuiuMaemast mo taba. 14,
TC/ M2,
Nyp — ycuiiie pacTsdXXeHHsA B BETBH KOJOHHBI, TC
Tabnuua 14
!
BeaHyrHa cCuenaeHds HO NJASCKOCTAM KOH-
TaKTa 06eToHa 3aMOHOJHYHBAHHA C
Bua onaxy6ks . —
OEeTOHOM CTEHOK CTa- 6eTOolOM BETBH KO-
KaHa Rcu, | JIOHH B! Rcu
IlepeBsiHHAA 0,35Rp 0,40Ry
MeTananueckas | 0,18Rp 0,20Rp

[Ipumevanune BeanunmHa Rp OTHOCHTCS K O€TOHY 3aMOHOJIHUH-
BaHuS.

5.8, JInsg BO2MOMHOCTH pPHXTOBKH KOJOHHBI TJYOHHY CTakana
dynnamenta he cOeAyeT NPHHAMATL PABHOH YKa3aHHOH BHIIE INVIYOHRE
3K KOJOHHBL nIAKC DO MM.
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5.9. Tosmuey JAHA CcTakaHa cJlelyeT NPUHHMAThL DO pacueTy Ha
packaJplB2HHE H IlpCLAaBJAYBaHHE CTaKaHHOro o¢yHjiaMmedra (mm. 4.10—
4.12), Ho He meHee 200 MM

5.10. MHHHMaJLUYIO TOJNULMHY CTEHOK HEAPMUPOBAHHOI'O CTaKaHa
NMOBEPXYy cJAeAveT HpHHUMATE He MeHee 0,70 BHICOTHI BEpPXHEH CTYNEHU
(nogxosioHHuka) dyHzamMenta uax 0,75 rayOuHB cTakana fic B He
Menee 200 MMm.

B ¢ynmamenTax ¢ apMHPOBAHHOHM CTAKaHHOH 4YacThK TOJILHMHA
CTEHOK CTaKaHa onpejensgercs pacueroM no n 4 20 # npuHuMmaercd e
MeHee BeJIHYMH, YKasaHnwlx B tada 15

Tabauuwa 15

| Tonudua CTeHOK ¢TakaHa

KOJIOHHBI NPAMOYTOALHOTI'O
CeYeHHUA ¢ SKCIEHTPHCHTCTOM

NPOLONbHON CHJAR
l1anpapaenae yCHAHSA P [BYXBETBEBLIE

I KOQJIOHHbI
€o < 2&1{ ey > QhK

il — _—

B nuaockoctu wuarubarowe- | 0,2 ik, HO 0,3 ik, HOo 10,2 #m, HO He

Ir'o MOMeHTa He MeEHee He MeHee McHee 150 MM
150 MM 150 MM

N3 naockoctn  usrubalo- =150 MM | = 150 MM =150 MM
IEr0 MOMEHTA ,

5.11. 3a30pHl MeXAY CTEeMKAMH CTAKaHa MW KOJOHHOW HOJIKHBL
NPHHUMATLCA PABHBIMH 1O HH3Y He MeHee B0 MM M no BepxXy He MeHee
75 MM (cv puc. 256—27).

5.12. beron ana 3aMOHOJIMYMBAHHS KOJIOHHHE B CTakaHe ¢yHAA-
ME€HTa HA0JXKeH ObiTb He HHMXKe Mapkd MI150 ¥ He HHUXKe HA OAHY CTY-
nenyp (50 xrc/cM2) Mapku 6eToHa crakaHa.

5.13. N MOHOJHUTHBIX xene306eTOHHHIX (YHEAMEHTOB CJeAyeT
HasHauaTh 6etoH mapxku M150, M200.

0.14. ApMHDOBaHHe TNOJOIUBLE OTJENbHBIX (PYHAAMEHTOB pPEKOMEH-
AYeTct OCYUIeCcTBJAATL CBApPHLIMH CeTKaMH. PaccTosHne MexAy OCAMH
CTEPXKHEH CETOK NOJIKHO NPHHAMAaThbed paBHLIM 200 MM

Hduamerp pabouux CTepxKHeH, YKA3JbIBAEMBIX BAOJb CTOPOHH (hYH-
JaMeHTa pa3MepoM 3 M U MeHee, JoJKeH ObiTh He MeHee 10 mwm;
HuaMeTp pabOuHMX CTepKHeH, yKJaAbiBaeMblX BAOJb CTODOHBI Pa3MepoM
bosee 3 M, — He MeHee 12 MM

ApMaTypHbie CETKH NOJIKHBI OBITL CBAapPeHBI BO BCEX TOUKAX mepe-
ceyeHHs crepxkHeH. JlonyckaeTcsi 4acThb IepeceyeHHi CBSI3BIBATH NIPO-
BOJIOKOH MPH YCJHOBHM 00#34aTeNBbHON CBAaPKH BCeX TOUEK NEepPEeCceYeHHH B
JABYX KpaidHHX psinax 10 NepUMETPY CETOK.

5.15. [lns H3roTOBJeHHs CBAapHBIX CETOK PEeKOMEHJYeTcs ropfde-
KataHass apmarypa mnepHopuueckoro npoduas xiaacca A-II nan A-11L

5.16. IlomowBer ¢yHHaAMEHTOB pEKOMEHAYeTCH apMHPOBATb Y3KH-
MH CBapHbIMH CeTKaMy mIHPHHOH He Oosee 3000 MM, VKJiaabiBaeMbiMH B
ABYX MNJOCKOCTAX TaKHM o0Opa3om, 4toObl pabouass apmaTypa BepXHHX
H HHXHHX CCTOK NPOXQIAMJIa 8 ABYX B3AHMHO NEPNEHAHKYJAPHHLIX Ha-
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npapaeHHax. CeTKH B  KaxKjolf
MJAOCKOCTH YKJAAAKBAIOTCA PAAOM
Apyr ¢ apyroM ©6e3 HaxJecTKH
(puc 30)

[Ipi BO3MOXKHOCTH H3TOTOB-
JIEHHSI W TPAHCOOPTUPOBAHHH ce-
TOK OOJBIIMX Pa3MEpPOB  JONYyC-
KaeTCsl apMHUpOBAaTh IOJOLIBH
GynaaMeHTOB  HEJIbHBIMU  CeT-
KaMH.

5.17. TloaxkonoHHHKH (yH-
NaMEHTOB, €CJH 3T0 HeoOXOmIUMOo

- 10 pacyety, JHOJKHM apMHpPO-
e —— T BATbCS TMNPOJNOJBHON H NONEPEU-
HOH apMaTypoU 00 NPUHLKRY
ApMUPOBAHUA KOJIOHH (€.
C-1 puc. 21) B COOTBETCTBHH CO
| CHull 11-21-75

Iuamerp nponoapHuix pado-
YHX CTepXHeH TMNOAKOJOHHUKOB
\ I , JIoJIKeH ObITh He MeHee 12 Mm

B Tex cayuasix Korja ynos-

- TeTBOPANTCH YCJIOBHSA nn 4 |8

£ n 419, apMupoBaHHEe NOIKOJOH-

HUKOB OCYLIECTBJSIETCA CBapHbLI-

- MU CETKaMH, yCTaHABIHBAEMLIMII

méw.n B 3aBHCHMOCTH OT pacuera no

ABYM HJH UYeThbIpeM CTOPOHaM

C-1 NOJAKOJOHHUKE (cM. puc. 22, a,

6) B sTOoM cayyae CcoOelHHeHHE

Puc. 30 DPacnonoxenne cBapHBIX  npogoAbHBIX CTEPIKHEH  CEToK

CETOK INpH AapMHPOBAHHH (QYyHIA-  XOMYTaM¥ HAU IMOHJIbBKAMH  [re

MEHTa Y3KHMH CeTKaMHu NMPOHU3BOJUTCS, TOJMIIHHA 33LIHT-

HOTO cJosi OeTOHd ROJAXKHA OblTh

He MeHee D0 MM M He MeHee JBYX [HaMeTpPOB MNpPOAOJBHOR apMa-
TYPhI

5.18. ApMHUpOBaHnHe NOIAKOJOHHUKOB PEKOMEHJYETCS OCYUIECTBAATh
MPOCTPAHCTBEHHBIMH CAMOHECYIUMH  KapkacaMH, coOupaeMbIMH  H3
NJOCKHX ceToK CoOeANHEHHE CeTOK B NPOCTPaliCTBEHHblE KapKacel IQ-
Ka3aHo Ha pHc 3l

5.19. ApMupopanHe CTEHOK CTakaHa IPOHU3BOAUTCH IONEPEYHONR
M nporoanHol apmatypolt (puc 21, 22, 31)

Tlonepeunoe apMupOBaHHe CTEHOK CTaKaHa C/EAYeT BLINOJHATE B
BHIE CBAPHBLIX MJOCKHX CETOK C PAaCnojoMeHHeM CTePXKHeH Y HapyXK-
HBIX H BHYTPEHHUX MOBEPXHOCTEH €TEHOK

JduaMerp crepKHeH ceTOK cCJedyeT NPHHIMATh N0 DACYeTy, HO He
MeHee yeM 8 MM H He MEHPREe YETBEPTH AHAMETPa NPOIAOJBHBIX CTEPXKHEU
MO AKOJIOHHUK &

Pacctrosinne MeXKAY ceTKAMH clenyeT HaslauaTth He 6onee uerBep-
TH TAYOHHB cTakaHa u He Bodee 200 MM

[Tonko/lOHHHUK HHXKe JnHAa CTakaHa apMmlipyercss B COOTBCTCTBHU C
tpeGoBanuaMu n 517, T e no obmemy NPUHUHOY aPMUPOBAHUSA IOA-
KOJOHHUKOB [lpomospuass pabodas apmaTtypa TOAKOJOHHHKE, YCTaHaB-
JIUBAeMasa I0 pacyeTy, XOJINKHA NPOXOAUTL BHYTPH S4YEEK CETOK IIONE-
peyHoro apMHpoOBaHH4.

6,20, CoegnHeHHe MOHOMHTHLIX (QYHAAMCHTOR ¢ MOHOJHTHHIMH

200¢12

_—
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Puc 31. ApmupoBadHce (HyHAaMEHTGr KOJOHH NPOCTPAHCTBEHHHIMH ca-
MOHECYIUUMH apMaTypibiMH Kapracavy, cobupaeMbiMM H3 IIJIOCKHX
CETOK

a — IIpH BhIcOTE QyHAaMeHTOB no 4,0 M, 6 — npu BeicoTe dYHAAMEHTOB OT 4,5 Ko
7,2 M, ! — munuiabku (yepes 600 Mm mo BwICOTE), 2 — IrOPH3OHTAJLHbIE apMATYDHBIE
CBSA3H ‘(yepe3 1800 m™M 1o BhicoTe), 3 — aHKEPHBIA OOJAT NOA CTaJdbHble KOJOHHBI;
4 — Kpafiuue CTepXHH CeTOK, COCAHHeHHble AYToBOIl 3JeKTPOCBAPKOH (hmn =6 MM;

fluB ==40 Ma1) yepes 600 MM

KOJIOIHAMH OCYILECTBJISCTCHA IOCPEACTBOM COeJAMHEHHS apMaTypbl Ko-
JIOHHLI ¢ BHIIIYCKAaMH M3 (pyHMaMEHTa

3ajesKa BBHIIYCKOB apMmaTypbl B PyHAAMEHT H JJHHA BHIIYCKOB U3
yHIamMeHTa AOJIKHA ObiTh He MCHee BEJHUHH, NpHBedeHHLIX B Taba 16.

Tabaumwa 16
3ajgenka BBIIYCKOB apmaTye
pul B (pyHmaMeHT H IJHHA
BEINYCKOB H3 ¢ yHIaMeHTA
npH OeTOHE nNPOeKTHOH Map-

Bun pa6oueii apMaTypol . ) KH
MI150 M200 u Bpie
[opsiuekaTanass mepHOAHUECKOTO HPOQHIISA 35d 30d
kjaacca A-II m xpyraas (rsaajgxas) KJac-
ca A-I
I'opsuekatanasg nepuogndeckoro  npodu- 45d 40d
a1 Knacca A-III L
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Bupinycku apMaTypel JOJIKHBI ObLITh
coeluHeHbl xomyTramu. [lepsniil XOMYT CTa-
BUTCA Y HHKHHX KOHLUOB apMarypel, BIO
poil — Ha paccrosiiud 100 MM OT BEPXHEH

rpapy TANTHOH udacTH (QYHAAMEHTA (puC.

32).
[Tpy apMHPOBAHHH KOJOHH TIJIaAKHMH

CTEPKHSIMHU BBITYCKH CTaBATCA Ha HHXK-

HIOIO apMaTypHYI CceTKy {QyHpaMeH1a H
3aKAHYMBAIOTCS B HHXKHEH YaCTH NPHIMbIMH

kprokaMu (cM. pac. B32).
[Ip apMHpOBAaHKHHM KOJOHH CTEPXKHIAMHE

S NepUOARUECKOro Npodu/sa CTepKHH CTABAT-
Puc 32 Coemumenme Mmo- C# HEMOCPEACTBEHHO Ha GETOHHYIO MOATO:
TOBKY.

I a
ﬁgﬂﬁﬂl}ﬁmﬁﬁ’i;flfff;ofm; PekoMeHYeTCS BLINYCKA apMaTypsl Ho
‘ GyHAaMEHTOB OOBEAUHATh B NPOCTPAHCT-

NpH  APMHUPOBAHHH  OT- .
pﬂ,ﬁﬂbe?MHpCTEpH{HHMH BEHHDBIH KapKac.
CTBIKM apMaTypbl MOHOJUTHEIX KOJIOHH

¢ BBIIYCKaMW H3 (YHIAMEHTOB peKOMECH-

AyeTcs YCTPauBaTh Bhille Bepxa (yHAaMeHTHHIX 6aJiOK, a IPH OTCYTCT-

BHH (DYIIAAMEHTHRIX 0aJiOK ~— BHIIIEe YPOBHS IOJA.
5.21. Ilpy apMHpoOBaHWK KOJIOHH BfA3aHLIMH KapKaCaMH CTHIKH ap-

MaTypbl MOHOJIUTHBIX KOJIOHH ¢ BBINYCKAMH H3 (pYHAAMEHTOB pEKOMEH-

HyeTrcst BHIIIOJAHSITH BHAXJEC1Ky 6e3 cBapkKH.
CrtolkH paboyelt apmarypnt (auaMeTpoM A0 32 MM), PACIOJNOMNKEH-
HOH B pACTAHYTOH 30HE BHEUECHTPEHHO CXKAThIX 3JEMEHTOB, MOJNCHBL

HMeTb JUIMHY nepenycka (HaxnecTkH) [y He MeHee BENHUYHH, YKa3aHHBIX

B Taba .16
CTBIKH PacTAHYThiX CTePXKHeH BSI3aHBIX KAaPKAcOB MOJKHBI DAcCHo-

Jaratbcl BpaszbexKy.

[ipy apMatype NEePUOANYECKOrO HPOPHAA HE3ABUCHMO OT UHCIAA BHI-
NYCKOB Yy DAacTAHyIMOH TpDaHH cCeuyeHHS CThIK JAeJaTth B JABYX MecTax
(puc 33).

[Tpn xpyraoi (raapkoit) apmartype kgaacca A-1 (puc 34--36):

a) NPH TpexX HAU 4YeThbiPeX BBIIYCKAX Yy PaCTAHYTOA TDaHM CceueHHs

CTLIK JeJaTb B HABYX MecTax,
6) OpH NATH WJAH 1IeCTH BLITYCKaX Y PACTAHYTOH TPaHHU CeueHHd

CTHIK J€JaTh B TPeX MeECTax,
B) IIPH YHCJe BBLINYCKOB Yy PacTAHYTOH rpaud cedeHusa OoJee LIECTH

CTBIK JAeJIaTh B YEThIDEX MecTax

JnHHa nepenycka CrepxHeil, CTBHIKYEMbIX B CXaTOH 30He, MOXKeT
npuHuMaThCcd Ha 10 d MeHbLIC BeJUUYMHBI, onpenenaseMod rno taba 16
[Ipp 3TOM [JiA CXKATHIX CTEp>hHEH, BBINOJNIAEMBLIX M3 KPYrJoH (riaan-
Ko#t) craau kJjacca A-1 6e3 KDIOKOB Ha KOHUAX, [JJAHH& Nepenycka
JOJKHA cOocTaBadATh He MeHee 30 d

Haugy BoInyckoB paloued apMaTypel H3 (VHAAMEHTOB CcJeAyer
Ha3Ha4aTh C TaKHM pacyercM, uToObnl BbNycku OOabiied AJAUHBI B HOJMb-
WIHX  AHaMeTpoB  OBIIM  IOCTABJEHBl 0O  yIjaM  CTOoHKM  (CM.

puc. 34—36)
B unentpanasio W BHEUEHTPEHHO CXKATBIX 9JeMEHMTAX B Mpepejax

C1blKA CKaTOH apMaTypbl DPacclOfSHUs MEXAY XOMYTAMH JBOJXKHBI CO-

CTABJAATL He OoJee 10 d
5.22. Tlog MOHOJIMTHBIMH (YHZAMEHTAMH HC3aBHCHMO OT HOJACTH-

JaWINUX TPYHTOB (KpOMe CKaJbHBIX) PEKOMEHAVeTCA NpeAyCMaTpPHBATh
yeTpoiicTBO OeTouHod noAaroToskd toamuHOH 100 MM u3 6eToHa MapKy

S
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Puc. 33. Pacnoaoxe- Puc 34 Pacno- Puc. 35. Paec-
HHE CTLIKOB Bf3aHHBIX  JOMEHHe  CThl-  NOJOXKEHHEe CThI-
KapKacoB TpH apma-  KOB BSI3AHLIX  KOB BA3aHBIX

TYpe NEPHOXHUYCCKOTO KdpKacon NPDHK KapKacOB INpH

npobuis Tpex BHINYCKAaxX  ueThIpeX Bbl-
apMaTyphl KJac- INycKax  apma-
ca A-l Typnl  A-I

#50. TommuHa 3ammuTHOro cnost 6eroHa Jjnas pabdo-
yeil apMaTypel HOAOWBHL (PYHAAMEHTOB TIpH 3ITOM
npuHEMaercsa paBHod 35 mM. ToauikHa 3alMTHOrO
ciaosl Gerona aas paboueit apMaTypnl TMOJKOJIOHHH-
KOB JOJKHa OblTh He MeHee 30 MM.

C6opHbIe PYHAAMEHTDI

5.23. C6Gopuble GyHAAMEHTH pPEKOMEHAYeTCs BBI-
NOJIHATh B BHIe oaHoro 6J0Ka ¢ JIMTHOH 4acTblo H

MOAKOJOHHHUKOM (puc 37) Bec cOoOpHOro yHaaMmeH-

Ta ONpefessieTcsl IPHHATOH IPy3ONoLAbeMHOCThIO MOH-  PHe. 36, Pac-
TAXKHOI'0 MeXaHu3Ma. [I0JI0KEHHE CThI-

Pasmepsl B NnaHe TMNOAOWBH (pyHAameHnrta u  KOB BI3aHbIX
NOJIKOJIOHHUKA pPEKOMeHAyeTCs Ha3HauaTk B COOT- KapkacoB  TIpH

BETCTRHHY C NII. 52 1 5.3. miecTd  BBITYC-
Pasmepnl cTrakaHa ¥ rayOmHa 3aflesIKH KOJIOHHB ~— KdX  apMaTypH

B (yHIAMEHT INPHHUMAIOTCA B COOTBETCTRHH C A-1
nn, 5 6—56 12.

BrIHOC HHXKHeH cTyneHn cOopHoro d¢yHnlaMeHTa C€; ONpPEALJSETCH
no Tabna. 10 B 3aBHCUMOCTH OT BBICOTHI IJIUTHOH vacTH ¢yHxamenrta H.
Pacuer Ha npoxaBauBaHue cOOPHBIX Kejge300€TOHHBIX ¢(YHAAMEHTOB
POUSBOJUTCS B COOTBETCTBHUHU ¢ M. 4 9—4 12

Onpenenesne ceyeHHa apMaTypbl moaouwinbsl cOopHOroe QyHpameHTa
NPpOU3BOAUTCH B coorBercrBuu ¢ . 413 B cewenusix [—/f, I[—II. Pac-
yeT NOAKOJMOHHHKA M ero C¢TakaHHOH YacTH NPOHU3BOAHTCA B COOTBET-
c¢TBHE ¢ nn. 4.16—4.20.

Hast cOopHBIX KenezoBeTOHHBEIX (YHAAMEHTOB CJeldyeT HA3HA4aTh
o6eron Mmapku M200 u M300.

i MOHTaXHBIX (MOABEMHBIX) meTe/ib COGODHBIX Ke/e300eTOHHbIX
GYHAAMEHTOB CJACAYET NpPUMEHATh TOPAYEKATAHYI apMaTypy KJacca
A-1 mapku craan BCr3nc2. B cayuae MOHTa)Ka KOHCTPYKLUHH NPH TEM-
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Puc 37 COopupie pyHAaVieHTb (pasMepbl B YHCJIHUTEJNE NIPH MeETaJJIH-
yeckon onagyOke, B 3laMeHaTese — IPH HEPEBAHHON)

nepatype Munyce 40°C um wuuxKe npumensiercs craiab mapku BCt3cn?2
(cm CHull I11-21-75).

5.24. 1Ton cGopHble dynaaMenTs BMECTO IMOAI'OTOBKH H3 GeTOHA
(cM 1 5 22) MoxXeT NPUMEHSATHCS TakKxKe IecyaHast HOATOTOBKA TOJIIIH-

Ho# 100 MM.

PyHIAMEHTHI NOJ CTaJbHbIe KOJOHHBI

5.25. Onpeznenende OCHOBHBHIX pa3sMepoB IJIHTHOH YaCTH (yHAAMEH-
TOB IIOJ CTaJbHble KOJOHHLl JIPOM3BOAHMTCA TaK e, KaK H 1jad (yHAa-
MEHTOB TIOJ Xene300eTOHHBIe KOJOHHBI (CM. nn. 5 2, 5 3).

OTMeTKa BepXa H pa3Mepsl B NJaHe NOAKOJOHHMKA YCTaHABAMBA-
I0TCST B 3aBHCHMOCTH OT pasMepop 0alliMaka KoJOHH H INPHHATOTO B
npoekre crnocofa onupanuss HamiMaxa H MeTOAa MOHTaMXa CTaJdbHOH
KOJIOHHBl. MoayapHble pasMmepbt (GyHAZAMEHTOB IIOJ CTaJibHbEle KOJIOHHBI
(puc 38) nmpunumalorcs no taba. 11 (cm. 1. & 3).

5.26. [lna nmepelaul ycunHMs OT CTaJbHOM KOJIOHHBI Ha GYyHJAMEHT
B (yHAAMECHTe YCTAHABJAMBAIOTCH AaHKepHBIE OOJTH, K KOTOPHEIM Xpe-
NMUTCSa OAIIMaK CTAABHCH KOJOHHLI

AnkepHble O60JTBHI AOJXKHLI ObITH YCTAHOBJEHBI B IIPOEKTHOE IIOJIO-
KeHHe U 3a0eTOHHPOBAaHBl OAHOBPEMEHHO ¢ ¢GyHAAMEHTOM J3aKpeleHHe
0OJTOB B NPOEKTHOM NOADKEHHH CJAEAYET BLINOJAHATL TIPH IIOMOIUH
KOHAYKTOPOB, HCKJIOUYAKIIUX BO3MOXKHOCTbL cMelleHHs O0JTOB B INpo-
necce OGeToHHpOBaHMA. JuameTp aHKepHbIX OOJTOB ONpefeasiercs pac-
yetoM. T4l aHkepHoro 6ojara NpHHHUMaeTcs 1o Taba 17 B 3aBHCHUMOCTH
OT €ro JAuamerpa

Anxepunie 604aTH AOMXKHH ObITH 3ajenanHnt B dyHAaMeEHT Ha Beau-
YHHY 3afenkH Iz, paBHyo 25 d; aHkepa AssA 004TOB C OTrHOOM, H gy,
paBHyio 15 d; ankepa Aansa 60JTOB C aHKEpHOH naHTod (cMm. Taba 17
H puc. 38 u 39)

aHKepax, cHaOxxeHHBX maibamy, NPOU3ZBOAUTCA npopBepka OGe-
TOHA Ha BBIKAJLIBAHHE B COOTBETCTBHH ¢ «PYKOBOACTBOM 1O TIPOEKTH-
poBaHUuK® OETOHHBLIX H 3Kene300eTOHHBIX KOHCTPYKUMH M3  TIKeJoro
6eToHa (0e3 npeABapHUTENLHOIO HanpsiKeHMs)»  IIpH  npoBepke Ha
CMsiTHe Ioj waibo¥ pacyeTHOC COUPOTHBJIEHHE OGETOHA INPH MeCTHOM
cKaTuH (Rewm npunAMaercs paBHbiM 1,5 Rup, ThAe Rpp — npuamenHas
NIPOYHOCTb OeTOHa.
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Tabauuwa 17

il

Paamepnl ¢yHIZaMeHTHBIX GONTOB
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. < tn':l} gfféﬁ? 777 ¥ 7777 %Aﬁﬁgﬁﬁaﬁﬁﬂﬂﬁ?ﬂ' § ;
=3 § A =y @ ¢
% ! S S | DS ﬁ . 2
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A a ﬁ Q Ci% O - i8] El;
2 1&g EF |G J | = | g
o o
: 5] 3 |&B B P = |
A = o 3 = 2
& & . . > 2
Q) 7 3 s = @
= 2 = e Adnuda or-] I'mybuHa I'ny6una Cny6uya O =
S g = = rubaeMolt | safeaxku 3ajleJIKH AnkepHas nJuTa 3aKeJIKH AHKepHas 2 9
= = = =~ qacTH {,=25d, |, =15d, [, = 15dy nadTa 3 —
F
d, MM ] g;{ :{11 [y, MM|h,, MM [, MM Za, MM Zal, MM A, MM |0,, MM|d,, MM zal* MM | Ay, MM| O, MM c?ﬁ Ny, TC
M20 { 20 160 40 50 60 500 300 80 16 24 2,25 3,15
M24 { 24 110 95 60 75 600 350 100 18 30 3.24 4,05
M30 { 30 120 60 70 90 750 450 120 20 36 2,9 7,25
M36 i 36 130 75 80 110 900 550 150 22 42 7,59 10,6
M42 42 140 85 90 125 1050 650 170 25 48 10, 34 14,5
M48 1 48 150 | 100 [00 150 1200 750 190 28 54 13,8 19,3
Mb6 1 56 160 15 120 180 1400 850 220 32 64 8,74 26,2
M64 |65 | 170 | 125 | 130 200 1600 1000 260 36 | 72 95,12 | 35
M72 X6 |75 180 | 135 140 — — — — — — 1100 280 30 32,23 45
M80 X 6 85 190 145 150 — —_ —_ — — — 1200 3560 40 40, 87 57,7
M3D X 6 95 200 | 150 160 — — - — — — 1350 400 40 53,68 75

- MMpumevuanue boarsl 3 craan Mapkd BCT3kn2 (F'OCT 330—71*) npHMeHSIOTCS NPH pacueTHo!l TemnepaTtype muHHYC 40°C H BbIlNE,
o= Ooarel u3 crajau Mapok 09I2C1 T'OCT 5058—65* — npu pacueTHoll Temmeparype oT MHEBYC 40 Ko MHHYC 65°C
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Puc. 39. DyHAaMEHTH

MO/ CTaJbHbIE KOJOHHLI
NPH MHHHUMAJBHOH 3axed-
Keé aHKepHbIX OO0JTOB

5.27. ApMHpoBaHUC IJIUTHON YacTH M TOAKOJOHHHKA (YHAAMEHTOB
MOJ CTaJbhbHBlE KOJOHHB TNPOH3BOZWUTCH TaK K€, KaK W JUisi (pyHAaMeH-

TOB IOJ, XkKeJ1e300eTOHHbIE KOJIOHHHI.
5.28. PacctosinMe OT TIpaHH CTaabHOH NJMTHL OalIMaka KOJIOHHBI

S A Ly
= nat
o o o TR Dk el

A2 g

Puc. 40. MungumanpHble pas-

MEpLI ITONKOJNOHHHKA B (yh-

AaMeHTax IOJ cCTaJibHbie KO-
JJOHHB

{ = CeTKa XOCBEHHOIro apMHPOBA.
HHA: 2 — gUKEPHBIe OQATH

b4

[0 rpasK IMOJKONOHHHKA NOJIXKHO OHITEH

He MeHee H0 MM.

Paccroaune £ OT OCH aHKEpPHOro

60ATa TOJKOJOHHHKA JOJXKHO OBITh He

meHee 4 d U He MeHee 150 MM npH KHa-
MeTpe aHKepHhX 60aTOB A0 48 MM H HeE
meHee 200 MM NpH AUaMeTpe aHKEPHBIX
6oatos GoJee 48 mMm (puc. 40). Hdas
60JITOB C aHKePHOH MJHUTOH pacCTOSTHHE
OT I'paHH AHKEPHOH NJHUTHl A0 IpaHH
NOAKOJOHHHUKA JIONXHO OHTR He Me-
Hee 70 MM.

5.29. TIpu npoekTHpoBaHuH ¢PyHIA-
MEHTOB NOJA CTaJbHble KOJOHHB JOJIXKHA
OblTh TPOU3BEJEHA IpOBepPKa IIPOUYHOC-

TH Ha MeCTHOe CXaTHe (CMsTHe) ToJ
CTAJbHBIM JHCTOM OammMarxa KOJIOHHHL.
PacueT Ha MeCTHOe C3KXaTHe IIpH

OTCYTCTBHA KOCBEHHOro apMHpPOBaHHUSA
UPOH3BOJUTCS, KaK i GeTOHHHX SJe-
MEHTOB, 0 popmyJe

N < Wou Rey Fou » (74)



TJAE unm*='l;
Fon — nomaie cMATHY;
Rou ~— pacueTHOe CONpOTHBJEGHHE OETOHA NPH MECTHOM CXKAaTHH,

onpenensemoe no gpopmysie Rewm="YsRup,

3 Fp
rAe V6= , HO He 6oJee 1,5;
FCH

Fp-—niomals no Bepxy dyHaaMeHTa (IOLKOJOHHHKA) @PH YCJIO-
BUM, UTO LEHTD TANKECTH NJOWAAH [Fp COBHAjgaer ¢ UEHTPOM
TAKECTH NJaowagu Feu.

5.30. IIpu OonbUIMX YCH/MH#X B ONOPHBIX YacCTAX KOJOHH ANA
yMEHbIIEHH pa3MepoB 0a3 JONycKaeTcs INPHMEHATb JONOJHHUTEJbHOE
MECTHOE apMHpOBaHue BEPXHHX vacTed GyHAaMEHTOB B BHJAE CBapHBIX
ceTok. Pacuer Ha MeCTHOe CXaTHe (CMATHE) IMOJA CTaJNbLHLIM JHCTOM
OamMara KOJIOHHBI ¢ Y4YETOM KOCBEHHOIC apMHpOBaHus B BHJAE ¢BapHHIX
CeTOK JOJIXKEH INPOH3BOAMTHRCA KaK JAJAA Keae300€TOHHBIX 3JeMeHTOB

corJjacHo ¢ 1. 346 CHwull 11-21-75.



MPHJIOXEHHE 1
NPUMEPDBI PACUETA

Mpumep 1 (puc 41) Pacyer HCHTPaJbHO Harpy)kKeHHOro ¢pyHAaMeHTa
B 34aHHM Oe3 NOJABAana IAJAS caydas, KOLJa pacuyeT OCHOBAHMH TNO Je-
dopManuaM culTacTcsg VIOBJETBODEHHBIM, €CMTH (PAKTHYECKOE CPERHEE
NaBAeHHEe Ha FpyHT noj GdyHAaMeHTaMH 3MAAHUf HE MNPEBBIUACT pac-
YETHOTO JaBJieHMs] HAa COCHOBAHHC

JlaHO OCHOBilOe coOvYeTaHHe pacyeTHbIX HArpy3oK Ha YPOBHE IO-
nouwBb ¢ynpameHta Oe3 yuera

coBCTBeHHOTO Beca (QyHIaMeHTa
M TPYHTa Ha €ro ycTynax OT Io-
CTOANHBIX H JJIHTEABHBIX Harpy-
30K:

IJs pacueTa OCHOBAaHHU IO
nehopmanusiM ¢ KO3hOUINEHTOM
00T &2 Meperpyskd, paBHEIM 1, N==
=275 TC;

JJIs1 pacuera (PyHOaMeHTa Ha
IPOUYHOCTb C YyeToM KO3(DdhHIM-
EHTOB fIeperpysKH 1o
CHnlT 11-6-74 N =320 Tc.

PacyetHple 3HaseHHss Xapax-

TEPUCTHK TPYHTA NOPHHATHL IO

. Niyeal Tabn 5, 6 (2, B8 npua 2
BERSES CHuIl  1I-15-74):  r/IHHHCTHIE

] Y TPYHTHl € NOKasaTejgeM KOHCHC-

_-!_ .- < ‘_[_ _ renuun [ =06, =24
] I[ {111——:-\0,06 KI‘CJCMZ; E=160 KI‘Cf

/em2) yrr=vy; =I1,8 1TC/M5.

I'mybuna 3ano0xeHHsaA  (yH-
II: flaMenTa 1=2,50 M; Yep=2 TC/M’
MQO(?EEOH byHiamMesTa MapKH
. MaTypa ropsiyeKaraHast
Puc, 41 llentpanpHo HArpyXewHbl  ,;accq E_H Y%THOLI?IEHHE MEHE-
GYHAAMEHT mefl CTOpOHB NOJOIIBH (yHIA-
MeHTa K Boabueil m=b/l=1.
Pacuer ¢yHIaMeHTa MO NPOYHOCTH NPOH3BOAMM JMJS cJydass Mo-
HOJIHTHOTO COeJlHHEHHH KOJOHHH ¢ dhyHAaMeHTOM (pHuc. 41).

Cedenne KOJOHHB. bx=50 cM, hA,=60 cM; apMmatrypa KOJOHHHI
422 A-11.

| Ornpenenenue pa3MepoB NOJAOIIBH GYHIAMEHTA.

B cootBerctBuu ¢ T1aba 18 m 19 (1 u 2 npua. 4 CHull 11-15-74)
AN TAUH ¢ KOHcHCcTeHuMeHd [r=0,6 u xo3(pPpHLUHEHTOM NOPHCTOCTH e:=
= (0,8 Ha3HauaeM YCJIOBHOE pacueTHOe JaBJicHHe Ha OCHOBaHHe Ry=
=24 xre/em,

OnpeznensieM WHPHHY MNOJAOCWBLL (hyHAaMeHTa H3 ycaoBHs (6) npH
Ro=2,4 xrc/cm?;

b__V‘"‘N ___V 25 _ 4
Ry—¥eph = V 24—2257 % M

L.,




TaGannna 18 (rabn 1 npun 4 CHuIl 11-15-74)

VcaoBHbie pacueTHble AaBJeHHSI Ry Ha KPYNHOOOJIOMOYHbIE
M necyaHble TPYHTHI

Bun rpysuta Ry, xrc/em?

KpynHoo6saomouublie

[‘aneynukoBbifl (L1EGEHUCTBLIA) ¢ MECYAHBIM G

3aNQJHHTEJEM

I'paBuitnbii (ApeBeCHbIH) H3 0OJOMKOB
KPHUCTALJHYECKUX TIOPOJ
OCaZAOUYHLIX NOPOJL

Qo O

Iecuanbie [1noTHBIE Cpelnefi
IJOTHOCTH

—

ITecku KpynHble HE3aBHCHUMO OT BJIAXKIIO- 6 5
CTH
Ilecku cpenaneit KpymHOCTH HE3aBHCHMO OT
BJAAXKHOCTH
[Tecku Menkue:

MaJIOBJIAXKHbIE

BJAXKHbBIE U HACLILUERIILIE BOAOH
[leckn nelaeBathbie:

MaJIOBJAKHbBIE

BJIAXKHBIE

HacChlEeHHbIE BOOOH

-y

4

ik

non

—— N G2 L0 W
bt = DO N OO

,O

lipunumaem 6=3,9 m.

[lepass nopcranoBka. [Has noaydyeHnoro 3syauenusa b=3,9 M, 3a-
JAHHOH TAyOHHBI 3aJICKEeHHd H MEeXaHHUYECKHX CBOHCTB TPYHTOB Olpe-

JeJsieM BeJUYUHY pPacuyeTHOro LaBJjieHHWs Ha ocHoBaHue R no ¢opmyae
(4) (17 CHull 1I-15-74):

Ity Mo ’ ’

ke (Ab v+ Bhyy+ Depp— vy Ao

[To 1aba 3 (16 CHulIl 1I-15-74) pna ¢ri=24° HaxoguM xo3tddH-
nueHThl A==0,72; B=3,87; D=6,45

[lpy orcyTcTBUH nopBana B 3AaHHH He=0, no Taba 2 (17

CHull 11-15-74) mas TrAMHHCTBIX TPYHTOB ¢ [r=0,6 my=1,1; pas 3na-

HHH ¢ THOKOH KOHCTPYKTHBHOH cXeMOH mg==1 Kosapdbuuuenr ky=1,1

(cM. n. 38 (352 CHulT II-15-74), Tax Kax pacuerHble XapaKTEPHCTHKH

TPYHTa NPHUHATHL ¢ HCHOJAbIOBaHHeM Tabx. o, 6 (2, 3 mpun 2 CHull
H-15-74)

1,11
R=——-(0,72:3,9-1,843,782,5.1,8 4 6,45.0,6) = 26,33 1c/?.

PacueTHoe paBlieHMe Ha OCHOBaHHe R MOXKHO TakXe ONpPeNeHTb
10 Tpaduxy pHc O6,i%.

R =
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Ta6auuma 19 (ra6n. 2 npun 4 CHull 11-15-74)

YcaosHble pacueTHuie AaBleHUst Ry HA TAUHUCTHIE
(Henpocaaoutbie) rpyHThbI

[ TS il

| Ry, Krc/em?, mnpu KOHCHCTEH-
. Kosdduiment UMY rpysra o
BUAL! FANHHCTHIX I'DYHTOB IIOPHCTOCTH
rpyHTa € ;=0 I
L L
- — l
Cynecu 0,5 3 3
L ) 0,7 2,5 2
CyrjidHKH 0,5 3 2,5
0,7 2,5 1,8
i 2 ]
[uHL 0,5 6 4
0,6 5 3
0,8 3 2
1,1 2,5 ]

[IpumMmeuvanune Mag rIHHUCTBIX TPYHIOB C ITPOMEKYTOUHBIMH 3HA-
yeHUsiMH e ¥ [ JonycKkaeTrcss ONpelensiTh BEJMYHHY Ry, HOAL3YSCH HH-
TepnoJsiliMeli, BHavaJe no ¢ and 3HauveHudl [1,=0 u I,=1, 3ateM IO
/1, MEXAY MOAYUCHHBIMHA 3HaueuusaMH Ro 15 I, =0 u Ip.=1.

Fimess senuuuny R, oupegednsieM WHPHHY NMOJOMWBHL dyHAaAMeHTa U3
yeaoBust (7)

N ]/' 9275
4 R—vph — V 26,3—22,5 —>0 M

Bropass noactaHoska ng monyueHHoro 3gauesuss b=3,6 M 1o
dopmyie (4) uau no rpaduxy puc. 56 upn b==3,6 M, Prr=21°
cir=0,6 Tc/M?% h==2,0 M BBIUHCASICM pacyeTHOe JABJIEHHE Ha OCHOBAHHE

1,1.1

R = 11 (0,72-3,6-1,8—[—-3,87-2,5~1,8—l—-6,45- 0,6) =26 1c/M23.

Vimes mennuuny R, onpegensieM HUIMPHHY NOAOWUBBI (yHIAMEHTA HR
ycaoBusa (7):

N q V 275
b = VR—-—'chh — 56 9.0 & =3 62 M.

[Monyuyennoe sHauenue WYpHMHE NOJNOWBH (yHAaMeHTa b==3,62 M
OTVIHYACTCS OT NPHUHATOrO b=3,6 M MeHee ueM Ha 3% (em. n. 3.17,0),
UTO BIIOJIHE JOIYCTHMO.

Ilpunnmaem pasMepsl NMOACWIBEI (yHIaMeHTa b:=[=36 M.

Cpeanee AaBacHHe, nepenaBaeMoe (yHAAMEHTOM OCHOBZHHIO,

215
3,6-3,6

N
= Yep b= +2:2,6 =26,22 1c/m & R =26 c/u?,
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CJHe0BaTENbHO, NPHHSITHIE pasMephl NMOAOCIUIBE (ynpaMedTa SBJSIOTCH
HOCTATOUHBIMY.

2. OnpeneneHre BuHICOTH ¢dyHramenta H.

BoicoTta ¢ynaaMeHTa ONpeAeNSIeTCS H3 pacyeTa Ha NpOaaB/HBaHHe
110 rpaguky puc. 61

Briunciageum

N 320

———

Pre =M= =553 6 = 24,7 1c/M2 = 2,47 xrc/cm?;

Fg=0b ({—0,50 4+ bs—hHy)=3,6 (3,6—0,56.-3,64+0,5—0,6) =
= 6,12 M2,

ITo taba. 15 CHuIl 11-21-75 npyu yyeTe NOCTOSHHBIX ¥ ANHTEJBHBLIX
Harpyaok N4 TsXeJoro 0eToHA eCTeCTBEHHOI'0 TREPAEHHS BO BJaXK-

HOM TpyHTe (TJHHHUCTEIE FPYHTH ¢ fr>0,9) KO3phuUHECHT mg = l.
JLga ManjeHHBIX BeJMUYHH

me 1 RIJ 1'7,5

~ =3,04; Fg=6,12 x2;
prp o 2147 ’

k=50 cM 1o rpaduky puc. 61 maxogum Ho==65 cM:
H=Hy,+3,54d/2=6543,54+1=69,5 cM,

rae 3,5 c¢M — 3anIUTHBIE caoii OeToHa; d — guameTrp HNPOAOJBLHOH ap-
MAaTYpPbi, IPHHAMAEMBIA PaBHBIV 2 CM

OxoHuaTeJbHO s yAoOcTBAa pas3BHBKH  CTYNEeHEH 10 BLICOTE
(n 5.3) npunumaem sricoTy pyHaaMenta H=75 cm.
3 Onmnpexnenenne pa3MEpoB CTyneHell B MNJaHe H MO BLICOTE O

Tabn. 9 h;=30 cM, hAo=45 cM, no Ttaba. 10 npu b—b,>2hy, 1npwu
Mapke OeroHa M200 prp=p=247 xrc/cM2 onpepenseMm ¢;=2,8l1h,==
=281.255=72 cm. Hs vycnosua (4!): L =[—2¢y=360—2-72=
=216 ¢cMm; b=m ;=216 cm. Jlpunumvaem [,=by=210 cM.

4 OnpejeneHde apMarypsl noiomBn (yHpamedta B ceuenun [—/
10 rpaHX® KOJOHHEl (cM puc. 41)

BolgicasgeM: [—hp=360—60=
300 cM Hog=75--3,5—1=70,5 cM.

[To rpaduky puc. 62 pasi {—he=300 cm u Hy=70,5 ¢m HaxoxuM

naowmwanbs apmatypsl knacca A-II Ha 1 M WHpHHBEL QyHIaAMeHTa:
=L 3p;=6,5-2,47=16,1 cm2.

B cewennn II—II no rpanu crynenw ¢yHnamenrta (cm. puc. 41)
BoiyucasieM [—I;=360-—-210=150 cm; hp1=30—3,0—1=255 cm

[Io rpaduky puc 62 mas [—Ii;==150 cm u hy =255 ¢M Haxoaum
miolaAgbk apMarypel kiaacca A-I1I va 1 M wupuHbnl dyngamenrta: Fi=

=Fa p1=4,5-247=11,1 cmM2 OnpepensioliuM ABJASETCA KOJHYECTBO
ApMATYPHl IO FPaHU KOJOHHbI

[Ipunumaem 5 & 22 A-II='19 cm2 nHa | m wmupuHel PyHIaAMEHTA.
B cewyenun I'—I’ mo [PaHH  KOJIOHHEL (cM puc. 41) BrIyHCAsiEM:
b—br=360—50=310 cm H, =75—3,6—2,2—1=068,3 cm.

Ilo rpaduky puc. 62 gaa o—bx==310 cm # HE, =68,3 ¢M HaXo-

AuM Ioulaih apMartypn kaacca A-II ma I M gnunml ¢pynnamenra: Fp=

= Fa p=7,25-2,47=179 cm?; npunumaeM 5 & 22 A-II=19 cm? Ha
1 M nauHb QyHAAMEHTA.

5. [IpoBepka aHKepoBKH paboueH apMaTypH.
[IpoBepsaem ycnosue (64): laa<<lo.
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Puc 42 DBHeuenrtpcCliHo Harpy»XeHHbH GyHgaMeuT

[lo rpaduxky puc 63 onpenenseM BeaunuyHny lg [as 6erona Mapxu
MQ(EO npi h;=30 ¢cM H prp=2,12 noayuaem ls=42 cm Ilo dbopmy-
ae (65)

( Ra  Flrpes ) ( 2700 11,1 )
L = (0,5 = —p;— +8) d=0,5 —; 65— +8)2,2=

= 36,8 cM < lg =42 cM.

YciaoBue (64) BLITIOAHEHO, CJENOBaTeNbHO, aHKepoBKa palouyeli apma-
TYPHl He Tpebyercs
Mpumep 2 (puc 42) Pacuer BHEHEHTPEHHO HarpyXeHHoOro G yHaaMeH-
TA ¥ ero OCagKkH

dyHnaMmedT Ao0/MxKeH OblTh 3aNPOEKTHPOBAH ¢ YYETOM BBINOJHEHUS
paboT HYJEBOTO I{HKJA

Jlano: TPYHTOBBIe YCJOBHS XapaKTePH3YIOTCA CJAEAYIOUMM HaIaac-
TOBAHUEM TPYHTOB: CBEPXY 3a/€raT IVIHHMUCTLIE TPYHTHI ¢ NOXKazaTesem
KOHCHCTeHUUH [r=4, ¢ oOBeMHbIM BecoM Yy%='1,8 r1c/M3%, MOIHOCTD
CJOSA OT OTMETKH INOBEPXHOCTH INPHpOAHOro peaveda 7,2 m; E=
=80 xrcfcm?; ¥ =18, c"=0,1 xrc/cM?; HUXKe 3aJeTalOT NECKH Ibl-
JleBaThle 3HAYHUTEJLHOM MOUIHOCTH ¢ OO6BeMHBIM BeécoMm YH=1,8 Tc/m3;
E=100 krcf/cm2 I'nybuna ypoBHSI TPYHTOBHIX BoA &5 M [nybuHa 3a-
JHoxXeHHuda pyHaamenra i=3 m

Tpebyercsa 3anpoekTuporaTth (YHAAMEHT IO/ CPEAHIOI KOJOHHY
OJIHO3TAXKHOIO JABYXEPOJETHOrO 3JaHHSI ¢ LIaPHHPHLIM ONUPAHHEM
XKene3zobeToHHbIX depM Ha Keqae3o0eToHHLIe COOpHBIE KOJOHHBI, 3aje-
JJAHHBIE B MOHOJIUTHbIE (HYHAAMEHTH CTAKAHHOIO THIA.

beron ¢pynnamenta mapxu M200. ApmaTtypa ropsadexaTaHass KJjacca

A-II. Ceyenne cBopuoit kononunl 80X60 cM, apmarypa KOJOHHB 625
A-11
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Ycunust ma ypoBHe MOACHIBH (dyHAaMeHTa npuseneHnl B Tabm 20,
B coorBercTBHH ¢ mn. 26 YCHAHA ©T TeMOEDPaTYPHBIX BO3NEeHCTBHMH NpH
pacyeTe OCHOBAHUM MO AedopMallUaAM HE YUYHUTHIBAEM.

Tabauma 20
] KpaTKOoBpeMEeHHbIe HAalPY3KH
IlocToaHHasA | TemIepa-
y OCTO- |
e HArpYIKA | oropan | moro | setpopas | piiRAH
KpaHa BHS
HopmaTuBHbIE yCHAUS
Na, 1C 172,7 20 68,3 — —_
M=, 1c-M +10 +92 85 +58,3 125 + 35,8
Pacuernble yciausa AJs pacueTa QCHOBAHHIL
no acdopmanysaMm ¢ KOadPHUUHCHTOM lIepPerpysKH,
paBabiMm 1 (. 1 10 CHull 11-6-74)
N, 1c 172,7 20 68,3 — —
M, Tc M ~-10 -+2.85 +568,3 425 —

PacyeTHbIe yCHAMS A5 pacueTa KOHCTPYKIHMI Ha NPOYHOCTh
C KOs dhuuHeHTaMu neperpysku no nn 2,2, 4 8,
57; 618 CHull 11-6-74

N, 1c
M, tc-Mm

190 28 82 T —
111 -4 70 £ 30 +35,8

I Onpenenedue coueTaHHH pacueTHLIX HATPY30K IJIS pacuyera OC-
HOBaHHUA 110 AcdopmauuaAM H OAJ8 pacyeta (yHAaAMeHTa 1O NPOYHOCTH

Pacuer ocuoBanuii no pedopMalnuaM INPOU3IBOAHTCS Ha OCHOBHOE
coueTaHue Harpysox (cm n 2 1), pacuer dhyHLaAMEHTA IO IPOUYHOCTH —
Ha OCHOBHbBIE HAW ocolwie couyeTauus narpysok (cM. m. 2.7) Ilpu or-
CYTCTBHH 0COOBLIX HATPY30K PacyeT OCHOBAHHII nMo jae¢opMAaLlH¥ H pacyeT
¢byHAaMeHTa 110 NPOYHOCTH BBINOJHSCM Ha OCHOBHOE CQUETAHHE Harpy-
30k B coorserctBuu ¢ n 112 CHuIl I1-6-74 npu pacueTre KOHCTPYK-
IHH M OCHOBAHHUH Ha OCHOBHOE COYETAaHHeE, BKJIOUAIOUIEE OAHY KpaTKo-
BpeMEHHYI0 HATrPy3Ky, BeJHUUNY DOCJAeAHEeH YyuHuThiBaeM 06e3 cHHxKenus,
a TIpH pacuyeTe Ha OCHOBHOE COUECTAHME, BKJAKYalOLlee ABe HaAn OoJee
KPATKOBPEMEHHBIX Harpy30K, pacueTHbie BeJHYHMHBl 3THX  Harpysok
yMHOMKaeM Ha KOo3sdhduuHeHT cCUeTAHUH #c==0,9.

CoueTaHusl pacyeTHLIX HATPYy30K npuBeleHH B Tabn. 21

2. OnpelesicHde pasMEpOB NOAOLIBLL (PyHAaMEHTa.

Hasi pacuera BoiOMpaeM OCHOBHOE COUYETAHlE PACUETHLIX HATPV3OK
N=2522 1c, M=87,5 1C'M.

PacyeTHble XapaKTepHCTHKH TpYHTOB. yni=vy =17 1c/Mm3, E=

=80 krc/em?, @i1=16° c11=0,07 xrc/cm2=0,7 Tc/M%.

3HayeHUn KO3d(pUUHEHTA YCA0BUH paboThl IPYHTOBOIO OCHOBAHHSA
m; n xko3dduureHTa ycaoBud paboThl 3/laHHMA BO B3aHMOAEHCTBHH € OC-
HOBaHHeM m, npuuumaeMm no taba 2 (17 CHull II-15-74) llpw
CJAMIUCTBIX TpyHTax ¢ [p <70, m;=1,2, aaa 3pauusg c THOKOH KOHCT-
DYKTHBHOH cixeMolt mp=1 Ko3abdbuuuedt Ry=1 npu omnpeneseHus pac-
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OCHOBHBIE COYeTaHHA HaIrpy3oK

AJIK pacdeTa OCHOBaHHSA GYHIaMeH-
Ta N0 AedopManHAM

el

Tabanuma 21

A P eyl - L T T T e R ek,

AJfg pacdeTa o NpovYHOCTH

Ycuans | I IIOCTOSIHHAH,
CHeroBaf,
IIOCTOAHHaA, NOCTOSIHHAS, KpaHOBas,
nocTosHHasi, | NOCTOSH- } IIOCTOSH- CHeroBas, MOCTOSH- | TMOCTOSIH- | MOCTOAH- { favnepaTyp- | BeTpoBasi, B
CHEroeas Hast, Had, KpaHOBad, Has, Has, Has, Hble BO3feil- | TeMnepaTyp-
KpaHosas | BeTpoBsad BeTpOBas cHeroeas | KpaHOBad | BeTpoBas CTBHUS Hble  BOszeli-
(n,=0,9) ; cTBus {n,=
==(},9)
N, e 192.7 241 | 172,7 9529 218 979 190 190 289
M, Tc-M +io85 | X883 1 435 +87,5 L5 | 8L | A4l | 4468 +136,8
—48 3 — 15 —62,4 —539 —19 —24.8 —107,6




YeTHHIX XapaxTepPHCTHK TPYHT2 IO pe3yAhTaTaM HeNOCPEACTBERHBIX HC-
noitaiufi 06pasuoB (cM. m 3.8).

HasnayaeM oTHOWIEHHe CTOPOH mNOACMIBH dynaaMeHra m=—>bfl==
=(,60.

B coorBerctBun ¢ taban 19 (2 npua. 4 CHull 11-15-74) naa cyr-
JJUHKOB TIDH KOHCHCTeHUUHM rpyHTa [r=0,4 M XxoadbdunueHTe NOPHCTO-

cTH e=0,7 HasHayaeM YCJOBLOE pAaCyCTHOE JaBJEHHE Ha OCHOBAHHE
Rp=2,3 ¥rc/cm?2=23 1¢/M2.
[lo rpaguxy puc. 57 npu

N 2
Fy= -- - ~-=11,7 n
1,2 R"""chh 1,2‘23"‘"2'3
e M 87,5 = (), 347 0 A =32;
1= Ty = 2522 = (), Hax0AuM kospduuuent A =32;
Bec dynnamenta G=nAh=1.32.3=96 c.
[To rpaduky puc. H8 npu
NG 2562,2 -- 96
= == - = 19 4;
Fa 1,2Rm  1,2:23.0,65 ’
M 87,5
Eo = ————— == T = (0,258

N-+G 952,2 1+ 96

onpeneasdem [=5,03 M; b=ml[=0,65-5,03=3,27 M
[Teppasi nolcTanoBkKa. 3ajaeMcss WHMPHHOH NOJOWBEL (YyHAAMEITA
b=3,3 M. |
[To rpaguxy puc. 56,8 npu @n=16° c11=0,7 rc/m2, b=38,3 M u
h=3 M onpenensieM:

1,2-1

R = 1 17,9 = 21,5 tc/M2.
[To rpadwky puc 57 npmn
252,2

Fy = 12,7 wu ¢,=0,347 naxonum A =36;

= 1,2.91.5— 2.3

gec pyuaamenta G=1-.36-3==108 r1c
[1o rpa¢duky puc. 58 npu

252,92 4- 108
Fo = = 91.5:
2 1,2.21,5.0,65
M 87.5
e, = - = 0,243

N-+G 252,24 108

onpeapenseM [=D5,2 M; b=m{=0,65-5,2=3,38 M.

[TosyueHHOe 3HavYeHHe LIMPHHLI TMOAOWBH (yHAameHTa b=3,38 M
OTAHYAeTCs OT NPHHATOTO, 3Hadenua b=3,3 M Menee yem Ha 3% (cMm.
n. 3.17,0), 4TO BHOJHEe AONMYCTHMG

[TprHuMaem pasMmepn NOACIUIBH (yHZAMEHTA B COOTBETCTBHH C
m 53: b=3,3 m; [=5,1 m.

Onpegensiem cpelHee AaBjeHHe Ha TPYHT IOA NOAOWBOH (yHAA-
MEHTa

N 252 .2
p= F‘-l-‘\’cph—— 3351 4+23=21 Tc/M2 < R=21,5 1c/M2.
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Cpennée faBijetiie #a rpyHT fiof MoAOWIBOH (yHmameéHTa OT pac-
YeTHBIX Harpy3ocK MeHELIE pacyeTHOI0 AaBJIeHUS HA OCHOBaHue, CJIeNo-
BaTeJbHO, YCIOBHE NMPUMEHEHHd pacueta no gedopMalusiM — 10 GopMy-
Jge (3) (16 CHuII I[I-15-74) BriIOAHEHO.

3. Onpeaeaenue ocaaxu (pyHAaMeHTA,

Ocanky ¢yHIaMeHTa olpefedseM ¢ IoMoublo rpaduxkon puc b9
u 60 Ilo rpaduxry prc 59 onpenesasieM raybuHy CXHMAeMOH TOJLIN
ocHOBaHuA. Ilpu ©=3,3 M u h=3 M noayuaem k=1,285.

21 —1,7-3
ITpu = :H — WrE = 12,4 tc/M2 == 1,2 Krc/cMm?;
Z 5,1 2

3 = 33 1,545 u b=23,3 M onpenendecM = 1,7 M.

[nybuna cxkuMaeMoll ToamM OCHOBauHusa 2'=1,7 b=1,7-3,3=5,6 M.

Paszfupaenm CKHMaeMVIO TOAMY OCHOBAHHYA 114 TODU3OHTAJbHBIE
CJIOHM, OJHOPOJHBLIE IO CXKHMaeMOCTH BLICOTOH He OoJsee 0,4 b, a HUMeH-
no. 1,06 M B npensnax rauHUcThIX rpydHtoB H 0,7 M B Ipeaenax caod
ECKOB,

JlomosHuTeIblIbIE JABJACHHS por OnpelessaeM Nno rpaguxky puc 60
B..3aBHCHMOCTH OT BeJHUHH 2/b, p—ynh==21—17 3=159" rc/mM% =
~ 1,6 xrc/em?, [[b=1,545

PesynbTtaTel BblUucAelni npuBoAuM B Taba 22

Tadbauwa 22

2, M 2/b Poz, Krc/cm?
0 0 1,6

1,05 0,32 1.5

2,1 (0,64 1,06

3,15 0,96 0,71

4.2 1,27 0,52

4.9 1,48 0,42

0,6 1,7 0,04

OnpejensemMm ocaiky ¢ynuamenta no ¢dopmvae (5) npun 3 CHHuII
[[-15-74

pi b 0,8-105 ( 1,6 052
S = 52 ' | 1,5+1,06+0,71+—--—)+
i 80\ 2 2
- 0,870 0,52 0,34
*100 0 +O:42 _I—_ 9 _5:02 CM < Snp = 15 CM,

rage Spp — npejaenbHasi BeJHUYHHA MAKCHMAJBIION 0CajKI, OnpejesisieMas
no taba 1 (18 CHull II-15-74) nnst ¢yHAAMeHTOB 3JaHHMH, B KOHCT-
PYKUHAX KOTOPBbIX He BO3HHKAIOT LONOJHHTEJbHbIE YCHJHMA OT HEPaABHO-
MEPHBLIX OCaACK
4. OnpejeneHue BLHICOTbI MAUTHOM yacTH dyHAaMenTa
OnpejnenseM BBICOTY NJAWTHOH YacTH (QyHAAaMeHTa M3 pacyera Ha
NpoJAaB/iiBaHHEe OT HHKHEero 0o0pe3a IMOAKOJOHHHKA AJs CJaydass MOHO-
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JUTHOTO CONPSIXKeHHUS INOAKOJOHHHKA C IVIUTHOH 4YacTblo (PyHAAMEHTa B

cooTBeTcTBUH ¢ nit 42, 43
BriyncasgeM pa3Mepbl NONKOJOHHHKA B COOTBETCTBHM ¢ Taba. 15:

+2.754+2.200=600+1504+400=1150 mm=1,15 M. Ilpunumaem pas-
MEpb! TOAXOJOHHHKA B COOTBETCTBHH ¢ I B.3: Ap=1,6 M; bp=12 ™
Jlaist pacuera BbiOHpaeM OCHOBHOE COYETAHHE PACUYETHBIX Harpysok:
N=289 rc, M=136,8 Tc-M (cMm. Tabn 21).
[Io taba 15 CHull II-21-75 npu yuyere KpPaHOBOH U BETPOBOH Iia-
rpy30K NpHHEMaeM KO (PHUUUeHT YcaA0BUH paboThl OeroHa mgp=]1,].
BoicoTy nJANTHOM 4YaCTH ¢yHAAMEHTa onpelenseM H3 pacueTra HAa
NpoLaBAWBaHHe no ycjaoBHw (20) ¢ noMoupio rpaduxka puc. 61.
Briuncasem no dopmydae (28)

N M 289 6 136,8 79108
F W  5,1-3,3 T 51233 7 9,0 =

= 26,8 1c/M2 = 2,68 Krc/cMm2.

Py =

[To rpaduxy puc 61 mgna Fs;=b6 (I—0,5 b-+bo—hn)=3,3(5,1—
—0,5-3,3-+1,2—1,5) = 10,4 m?;
ne 1 Rp 1,1 7,5

== = 3,08;
pl‘p 2168

bn=1120 cM 1avoaum Hy=67 cm; H=Hy+35+d/2=67+35H-}+1=
=71, cM.

[IpoBepsieM BBICOTY (YHA&MeHTA 110 OCHOBHOMY COUETAHHIO HATrDy-
30K TIpH ydYeTe TOJLKO TOCTOSHHLIX M  AJHTeAbHBIX HATpy30K. N=
=218 ¢, M=15 TCc'M

[lo Ttaba 15 CHulIl II-21-75 npr yuyeTe NOCTOAHHBIX H AJIMTEJbHBIX
Harpy3oK IJId TsxXKeJgoro 6eToHa B cyXoM IpynTe #ig;=10,80.

Ilo rpacduxy puc 61 pas

N M 218 6-15
— — = 134 1,05 =
Pe= T T T 5183 51233 T
= 14,05 t¢c/mM2 = 1,4 krc/cm?;
0,85.7,5
Fs= 10,4 M2 ; M1 R = — — == 4 55}

Prp 1,4

ba=120 cm Haxonum Hy=51 cM.

IlpuntumaeM BBHICOTY IUIMTHOH 4YacTH ()YHAAMEHTZ B COOTBETCTBHH C
n 53 1 raban 9 H=75 cm

5 HasznaueHnue cTynened B nJjaHe H 110 BLICOTE

B coorsercTtBUH ¢ Taba 9 A; =30 cM, hAy=45 ¢cM

[To tabn 10 npu b—b;>2h,, npu p.=2,68 xrc/cm%, Mapka Oe-
ToHa M200 u meg,=1,1, vaxogum k,=2,86; ¢;=2,86 f19;==2,86-25,5=
=73 cm Ilpunumaem ¢;=7b5 cm Ilo ¢opmynam (41)—(42) ansa AByx-
cTyneHyaToro  (ysHxaMmeHta  onpejpenseM [j=[—2¢,=510—2.-7b=
=360 cMm, b;=0,65-360=—=234 cum.

[lpunumaem [;=360 cMm; bH;=240 cM, b—b;=2330—240=90 cwM,
2hy=2-25,5=51 cM; b—b,;>2ny, caenoBaTeJbHO, _BeJHYHHa ¢, Obula
HaWjgeHa NMPaBUJbHO

6 Onpenenenre apMatypsl NoJ10WBL (hYHAAMEHTA

Onpenenszem apMmarypy nojowBn ¢yHiamerTa f; Jaa pacuera
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BoIOMpaeM OCHOBHOe coueTague pacyeTHuXx Harpysok: N=289 1c; M=
=136,8 Tc-M
Onpenensiem apmatypy F: B ceuenun [—/ no rpasd TOAKO-
JOHHHKA.,
BriyucngeMm no dopmyne (57):
- 150

N Mk
— k= = = 0,294,
F T w ' ™ . 510

_L 289 000 6-13 680 000.0,294
510-330 ™ 510%.330
= 2 Krc/cmi,

Ps =

P3 = = 1,72+ 0,960,294 =

[To rpaduky puc. 62 ans

9 2 4-2.2 68
Ps 2Py 2+ = 2,45 xrc/cm?

3 3

| —hy=b510—-150=360 cm; Hy=75—356—1=70,5 cM HaX0JAuM MJO-
1aae apmarypsl kaacca A-I1 Ha 1 M mypuHn GyHaaMeHTa

2
Fi=F, _Pa*’r:‘s i =9.5.2,45 =23,3 cM? Ha ] M.

[lpoBepsiem apmatypy F, no rpanam cryneHeid «¢yHZamesTa B Ce-
wenun I/—I1. Buuncasem ps no ¢opmyne (57), rae k= I1/1=360/510=
==(,705; p3=1,7240,96.0,705=2,4 xrc/cm?.

Ilo rpatdhuky puc. 62 gas

9 2,41+ 2.2,68
Po 2Py _ 242000 9 kg krejom:

3 3

[—1;=510—360==150 <wm; Ho=h—35—1= 30—3,5—1==25,5 cm
HaXOAHM TUJIOUIAJk CeuyeHHA apMatyphl Kiaacca A-II ua 1M IUHPHHEL

hyHLaMEHTa: )
F,=F, Ps3 "Z < Py

OnpefensioiiM SIBJASETCS KOJHUECTBO apMaTyphl TO TI'PAHU TIOAKOJIOH-
nuka. Ilpunnmaem 5 & 25 A-1I (24,54 cm2) Ha | M IUUPHHBL  YH-
AaMeHTa

OnpepensieM apMaTypy Noaowsbl pyHgamenrta [p.

OJs pacueta ppnibupaeM OCHOBHOE COUETAaHHE PACUETHLIX HArpysoK:
(1rocTossHHas -+ cHeromasg -+ kpaHosas) 190 -+ 28 -4 82=300 Tc==
== 300 000 xrc.

(C-eqenne I'—I" no rpaHy nOAKONOHHHKA DBhiuucaseM no ¢GopMy-
Je (27)

=4,50-2,59 = 11,65 cm2.

N 300000

PL= "F = T510-330

ITo rpagpuky puc. 62 ana p=1,79 krcfem2; b—bp=330-—-120=

=210 ¢ u H,;~75—3,5—2,5—~1=68 cmM mnaxomum Fp=3,3-1,79=
=59 cMm2/M.

OnpenensiloiHM SBJAETCS KOJNHYECTBO apMaTypbl IO IPaHH INOK-

KoJOHHUKA. [Ipunumaem B & 14 A-1l 7,69 cM?) Ha 1| M DiuHBE YH-
J1aMEeHTa.
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fipumep 3 (puc. 43). Pacuer Ha npojaBjauBaHHe NPH CTAKaHHOM CO-
npsixkeHua cOOPHOH KOJOHHB ¢ (PYHIAMEHTOM

IlaHo: TpYHTOBLI€ XapPAKTePHCTHKH M DACUETHHIE HArpy3kH CM. B
npumepe 2.

[ny6uHa 3anoxeHHsi pyHmaMeHTa h=1,30 M.

beron ¢dyupamenta Mapku M 200. Ceuernue CcO60pHOH  KOJOHHBI:
b =060 cM, Iy =80 cMm.

Pasmepnl moxkosoHHHKa B nJaHe: bp=120 cMm, Axa=150 cm.

Bricora crynenei: Ay =30 cM; hy =45 cMm.

Pasmeprl cryneHeit B nmuane: b==330 cm; =510 cm; b =240 cm;
[1==360 cMm.

Hna pacuera BHIOMpaeM OCHOBHOE COYETAHHUE PACUETHBIX HAIPY30K:
N =289 1¢c; M=136,8 TC-M.

v 0,750
%‘-:I; T
;}c% 1350

P

J0

Piuc 43 DBdHeueHTpeHHO HarPyXEHHBIH CTAKaHHBLIN GyHAaMEHT
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[1o Ta6a. 15 CHull 11-21-75 npn yuere KpanOBOR X BeTPOBOM HAa-
rpy3ok (cm. 71aba. 21) npunumaem kospoduuHeHT ycaoBHH paboThl Oe-
TCHG M51=1,l.

IIpoBepxa mnpoynocTs cTaxagHOra GYHAAMEHTA NUPOU3BOAMTCA Ha
JedcTBHE TOJBKO pacyeTHOH HopMmaJabHOR cEAM N=289 rc Ha npoaas-
JUBaHHe (QyHIaMeHTa KQJOHHOH OT JAH8 CTaKaHa H HA packaJibiBaHHe
byHIaAMEHTa KOJOHHON

IlpoBepsieM ¢yHAaMeHT Ha NPOJABAMBAHKHE KOJNOHHOR OT AHa CTa-
KaHa no dopmyne (46)

bl
N < "};—' Ry bop Fog -
o

| 1yOHHa CcTakaHa ¢c=90 cM; a=4,5 cM, hopp=Hp—he¢—~a=120-—
—-30—4,5=25,0 ¢™
Pasmepnl B naane pHa ct1akaHa (cMm pHe 43) be=0x+10=060-10=
==70 cM; le=hx+10=80-+4+10=90 cm Ilo ¢opmyne (48): bep=bo-+
+hog=70425,5=95,5 cm, [Ilo c¢opmyae (47): Fo=05b (I—lc—
—2hog) — 0,25(b—b¢ — 2hoy)2==0,5-330(510 — 90—2.25,5)—0,25X
¥ (330—70—2-25,5)2==49 950,

bl 330-510

7’: Ry bep hog == 19 050 1,1.7,5 95,5 - 25,5 =67 800 krcy

N = 289 ¢ > 67,8 T1C.

Ycnopue (46) He BLINTOJHEHO.
[IpoBepsieM ¢yHZaMeHT NO NPOYHOCTH HA pacKaJbliBaHHe OT Jefici-
BHS 104bK0 HopMmasbHOH cuabnl N=289 tc us ycaosuit (49) u (50)
Onpegeasem naowmaas Fp (cm puc. 43,8):

70 + 75

F,=30-330 4 40 (240 4 120) — » 85 = 19 940.
OnpepenseM MJ0IAAb /' (cM puc 43,6)
90 4+ 95
F; =30-510 445 (360 4 150) — “—H—;—:——— 85 = 30 440.
by 60 F,, 19 940
== = (,75; = == 0,65;
Ay 80 F, 30 440
by Fy
Tak kak P >T , TO pacueT NPOHIBOAUTCH H3 ycaoBHa (50):
K [
Py 80
(l -+ ; ) wmg Fp Ry =1+ 50 0,75 1,3.19940.1,1-7,5 =
K

= 374 000 krc,

N =289 1c<(374 t1c. IlpouHoctpr crakanHoro d¢yHaamenra obecneyena,
raK Kak, corjacHo n. 4.12, u3 pacueTOB Ha IPOJaBJHBaHME JHA CTAKa-
Ha U pacKkanabiBaHWe OyHIaMeHTa NpHHHMaeTcad 00ablIaA BeJHYHHA HeCy-
Hicl cnocoOHOCTH (PYHAAMEHTA.

lpumep 4 (puc. 44). OnpenesnieHne pasMepoB NOAOWBL  (DyHAAMEH-
14 ¢ YYeToM cnadoro NOACTHIAIOWIETO CJI0A FPYHTA
Hano npononpHasa cujaa 01 PAcyYETHBIX HArPy30K B OCHOBHOM code-
141iHH 6e3 yuera co0TBeHHOr0 Beca (yHAaMeHTa H rpyHTa Ha €ro yc-
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trynax N==250 Tc, usrubamoiuii MOMEHT OT PpAacyeTHBHX HArpy3soxK Ha
YPORHE MOROWBH ¢yHAaMenTa M==70,8 TC- M.

[eon0OTHUECKHE YCJAOBHA XapakTepH3YIOTCA CJEAYIOILMM HamJacro-
BAHHMEM FDYHTOB: CBEPXY 3aJeraloT INECKH MEJIKHEe MaJlOBJIaJKHbie C
ofbeMHBIM BecoM YVR=1,8 t1c/mM® ¢B=0,06 xkrc/cm2=0,6 1c/M2; yH==
—138°: E'=370 xrcfcm?; MOIHOCTL CJ0A OT OTMETKH NOBEPXHOCTH ITPH-

0,d
v A e ey
Il i
n .
A by
3.0 1
§ [ 1 440
- — e
TS ) 4,02
~2. -
,5.\.;\ af _ 0* 1*2 7 J,&J
IR -~ X% /’Z
X Q%‘a o
Q.){.‘-..l""jc:.)- ’ &
Q'TP%H 1;1 2 & 7’,50 '3?3
Nl 30 +—f 7,05 )
-.Zz N
36 0,82 X
¥ 42| 060 L]
Q\) .
& % 475048
Way® O 53011 0,40 |
SN S g ’
$S % sedljess ]
Q) O 3
Sy g:_:c:;s%
ISV
mr&t X
gl.;; N L,

Puc 44 PacuetHasi cxeMa pacnpelesieHHs HaBJEHHA HA TOPU30HTAb-
HbIX CEYEHHSAX B TPYHTE HMUxKEe noaompbl (yHAZAMEHTA

poAHOro pesbeda 7,2 M. Huxe 3aneralor NeckH nelIeBaThle 3HAYH-
TEJbHOX MOLIHOCTH ¢ ©OOBbeMHBIM  BecoM Yi¥=18 1c/M3  cB=
==(},04 xr/cm%==0,4 1c/cm?;, p2=30"; E'==100 Krc/cm2.

I'nybuna 3ai0xmenns pyHpamMcHTa i=3 M

Tpebyercs 3ampoekTHpOBATE (yHAAMEHT NOA KOJOHHY 3AAHHA C
rHOKOH KOHCTPYKTHBHOH cXeMOH

I. Onpepnesienne pasmMepos nogOWBH QYHAAMEHTa

PacueTHrie XapaKTepHCTHKHM TPYHTOB  yir==y; = 1.7 1¢/M3;, L=

=370 krc/em?; crr==0,1 1c/M2; @r1=36°
HasHauaem OTHOIIEHHE CTOPOH NMOZOWIBE ¢dyHaaMenta m=b/ll =
=(,75.
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[To tabn 2 (17 CHuIl 11-15-74) naa neckoB MejKHX MaJoBIaX-
Heix myi==1,3, ma=1 Koadduuuenr xagexHocth Rp=1 (cM 1 3.8).

B coorsercrBunr ¢ taba. 18 (1 npua. 4 CHgll 11-15-74) nas nec-
KOB MEJAKHX, MAaJOBJAa KHLIX, NJAOTHRIX HaszHauaeM Ro==4 xrc/cm2

[lo rpadpuxy puc 57 npwu

2
Fy==- N = 20 == 5,950 H
2R —yep b 1,2:40— 2.3
70,8
= = (, 28
7 950 ’

onpenensiem ko3dopuuuent A=17, Bec dyunamenra G=nl1=17X
X3=51 rc
[To rpacduxky pnc 58 upwu

N -G 250 4- 51
Fo = = =8 4 H
* T 1.2Rm 1.2.40.0,75
M 70,8
62: — —-—0,235,

N+G 250451

onpeaendeMm. (=34, b=m[=0,75.3,4=2,55 ™
Ilepsas nomcraHoOBxa. 3ajgaeMcs WHPHHON dyHAaMeHT: b=2,0 M

Ilo rpaduky puc. b6, v npu @r1=36° ¢;=0,1 Tc/m*, b=25 m
=3 M noayyaem R'=058,6 tc/M* u onpenengem

my m 1,3-1
R=——2> R = 58,6 = 76,2 Tc/M2.
Ry |
11o rpaguxy puc 57 npnu
250

Fy= — 2,92
17 1,2.76,2 —2.3

noe;=0,28 ouapenengem kosdpduunentr A==10, Bec dyHnamenta (=
=10-3==30 TC
IIo rpaduky puc 58 npu

. 250430
™ 1,2.76,2.0,75
70,8

. — 0.953
27 To50430

- , H

onpepensiem [=2,6 M; b=m![=0,75:2,6=1,95 ™

Bropada nojcraHOBKa. 3agaeMcsi INAPHHON NOAOWIBB (PyHplameHTa b ==
=2 M

[To rpaduky 56, # npu  @r=36" cir=0,1 t1c/m? b=2n =
i==3 M noayuaem R’ ==57 1c/M* 1 onpenenseM

5 1,3 1
R0 Ty 57 = 74 Tc/M2.
Ry 1
[Io rpaduky pwc. 57 npu
=) 3,02
YT 1,274 —23 7
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1 e, =028 onpenensiem ko3dpduunent A=10; Bec pyunamenra G=
=10-3:=30 TC.
[To rpaduxy puc. 58 npu

950 - 30 70,8
— = 4,9 — - = 0,253
Fy 1,2.74-0,75 Rt 250 - 30

onpegensem [=2.6 m; b=ml[=0,75-2,6=1,95 m

[IpuHumMaeM pa3amepbl TOXOWBH (YHAAMEHTA B COOTBETCTBHH ¢
n 5.3 b=21 m; [=2,7 wm

2 Ilpomepka mo cinabomMy TOACTHIAIOUIEMY CJIOIO

Huxe h=7,2 M 3aneraer ciaou cnaboro rpyHta Pacuer pedopma-
[(IH TAKOTO CJOS BO3MOXEH IMPU COOMIONEHHH VCJAOBHA pou-—t+p, <R
[Ipuponnoe maBieHdAe Ha KpOBAW cjaaboro MNOACTHAAKOINETO  CJIOM:
perr=1,8-7,2=12,96 1c/m> 1,3 xrc/cm2.

HononnureabHoe AaBieHHe B IPYHTe p, HA raybune 2=—4,2 M HH-
’Ke MOoJomBH dyHAAMEHTa onpefensieM 1o rpadpuxky puc. 60.

! 2.7 2 4.2

P T o b 21
N 250
pP—¥n h="p dVept— vy =g+ 231,73 =

=44 9 1c/M2 = 4,49 xrc/cMm? noayuaem p,=0,6 Krc/cm2.
Onpegensiem pacueTHOe JaBJjieHHe R AJi1 YCJIOBHOICG (PYHHAMEH1a,
OMHpAaIoOLIerocss Ha CAalbifi NOACTHAAOHIMKA CJAOH, 3ajeramliyii Ha TJay-
6uHe 7,2 M PacueTHble XapaKTePHCTHKH TPYHTOB: Yir==Y; =1,7 1c/m3;

E=100 krc/cm?; ci1=0; @11==28°
[lnomanes yeaosHoro dbyHaaMeHTa onpepeiseM no gpopmylne

N.——
10p,

Fy= (75)

3gech Fy — miomaib ycaoBHoro ¢gpyHgamenra, m2, N — 1c
250

Fy':: :—:41,7 I‘V!z-
10 - 0,6

[[Iupuny ycnoBHOro ¢pyHAaMeHTa onpenenseM no dopmyJse

by= VA +Fy —A, (76)
1a1e A — 10JIOBHHA [A3HOCTH JJIMHBL [ ¥ WUPUHHE b dyHAaMeEHTa, M.

| —b 2,7—2,1
A = — =0,3 M;
2 2

by=—A+ YA+ Fy=—0,3+V 0,32+41,7 =
= — 0,3+ 6,45 = 6,15 m.

PacuetHoe napnenue R Haxodum no dopmyne (4) (17 CHurIl 1i-15-74).
[lo tabn 3 (16 CHwIl 11-15-74) npu ¢ =28° onpenensiem A=0,98,
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B=493, D=74 Ilo 1abn 2 (17 CHull 11-15-74) ana neckoB Iblie-
BaThiX Mi=1,2, My==1

My Mo
kg

R = (Ab yy+ Bhyy+Dey) =

9.
— - ¥ L (0,98:6,15.1,7-+4,93.7,2-1,7)=84,5 1c/w?=8,4 Krc/ewd,

YcnoBue psm-+p:<<R BbinoaseHno: psa—+p:=1,3+0,6=1,9 krcfem?
<< R=8,4 xrec/cm?,
3 Onpenenenune ocajaku cynnamenrta CpenHee naB/jeHHe Ha TPYHT
NOA NOILOMIBOIl (DYHAAMEHTA

N 250
p="5 + Yep = 2’7_571— -+ 2.3 =50 1¢/M2 < R = 64,5 TCc/M?,
C/e0BaATENbHO, YCAOBHe INpUMEHeHHs pacueTa no AehopMalHaAM IO

¢popmyde (3) (16 CHull 11-15-74) snimoanexno.

OnpenengeM TAyOHHY CXKHMaeMOH TOJMUMIM OCHOBaHUS no rpadHKy
puc. H9.
Ilpu h=3 m u b=2,1 M naxoaum 2=1,39

R — * - . b: ,l
fpn  ~,7=1,29; 2 = 139 — 3, 24; 2

onpenensem 2’/b=2,78.
T'aybnHa cxkuMaemoil toqmu 2 =278-21=585 M
Pasbupaem CXUMaeMy©O TOJILY HA TOPH3OHTAJbLHBIE CJIOH, OAHO-
pPOJHbIE TIO CKHMAEMOCTH, BEICOTOH, MeHbiuell 0,40 :0,6 u 0,55 Mm.
JlonoaHHuTe/NIbHbIE [NaBJieHHs Por HaXoAWUM Mo rpaduky puc. 60 B
3ABUCHMOCTH 0T Beauuud p—yit=4,49 krc/cm?; z/b==2,78; {[b=1,29.
Pe3ynbTaTel BHIYHCJEHHH NPUBOAMUM B Taba 23.

Tabanuga 23

— T, il - —

2, M 2/b Pos Kre/om?
0 0 4,49
0,6 0,286 4.08
1,2 0,571 3,09
1,8 0,857 | 2
2.4 1,143 1,5
3 1,43 1,02
3,6 1,714 0,76
4,2 2 0,57
475 2,26 0,48
3 2,52 0,38
2’ =29,80 2,79 0,33

[paduxk puc. 60 cocrasseH AJas8 3HaYeHHA pP,3 krefem?  las
ciroes 2==0,6 u 2=1,2 M BBIYHC/IEHHE P, NPOUIBOAUTCA CJieAYIOLIHM
obpazom. Haa cnoa z2==0,6 npwu

b 22 L2-0,6
p 2.1

= 0,572:
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I/b=1,29 no ta6a. 1 npun. 3 CHull 1I-15-74 onpepensem o==0,912;
p:==0,912-4,49==4,08 xrc/cm2.
Ina enoa 2=1,2 M npu
22 2-1,2

mee= —— o=

b 2,1

no taba. 1 npua. 3 CHull 11-15-74 onpexensem a==0,69; p,=0,69X
< 4,49=23,09 xrc/cm2.

Onpepensem ocagky ¢yunzamedtra no ¢opmyne (5) mnpua 3
CHanIT II-15-74.

=1,144 u I/b=1,20

p; by 0,8-60 (4 49
— — 227 14 08 9
S Z o 4+4,084+3094-24+1,5-1,024

e
—

[=]
0,57 0,8.55 7 0,57 0,33
76 - : ’ 3 ’

=0,13-14,98 4+ 0,44-1,31 =195 + 0,568 = 2,563 cM.

[To ra6n 1 (18 CHull 1I-15-74) nuas ¢yHaxaMeHTOB OAHOITAXKHBIX
NPOMBILIJIEHHBIX 3[4A4HHI, B KOHCTPYKLUHAX KOTOPBIX He BO3HUKAIOT JIO-
MOJHHTEJNbHBIE YCHJHS OT HEPABHOMEDHBIX OCAJOK,

Snp cp——15 CM; S=2 53<Snp cp=15 CM.

*0 00
2N L NTIANTINISN I NI NN N WTR%—
£22, 03 pror—som— 827 6.0
e - 3;, f.ﬁ P=2,09 ﬁ dh- =158 -3,0
11 --, L ¥
19007 JE’?I AR 390
14 '
R 261 {0.61 [UHILEMbIE
N JIH 0, 44 2pyyIme
4,2110,33 o= 180" Mrrc/m"'
«8110,27 . . £280 xrejomt
P
necky neinedamre

F=100Kkrc/om?

Puc. 45. PacuerHble cxeMmbl pacnpefieieHHst AaBJEHHS Ha TOPH3OHTAJL-

HEIX CEYEHHSX B TCPYHTE HHXKE TOAOWBH (PYHAaMEHTOB HO OCHN
Anb

IIpuvep 5 (puc. 45). Onpenenenne BeNHUUHBI OCaJXxH GYyHHAMEHTA

MHOTOSTAaXHOI0 ABYXINPOJETHOTO 3AAaHUA C YYETOM BJAHSHUA COCEAHETrO
dbyHRaAMeHTa].
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HaHO rpyHTOBbie XapPAKTEPHCTHKH H rJayOHHY 3a/OMXKCHHA CM B
npuMepe 2

PacueTHble YyCHJHs AJS pacyeTa OCHCBAHHHM 10 JAedopMauusaM Hd
YPOBHe TNMOAOWIBhLI ¢yHiaMeHTa N0 ocd A: HOpMaJbHasa cuJaa 6e3 yuera
cOOCTBEHHOro Beca (yHaaMeHTa M rpyHTa Ha ero ycrynax N=150 1c,
uzrubaromui moMedNT M =458 TC-M

ITo ocu b N=250 t¢c; M=70,8 Tc-M

Pasmepnl nogomBsl GyaaaMcHTa ne ocu A:1=39 m, b=27 M.

Cpennce hakTuveckKkoe JaBJieHHe.Ha TPYHT IOJ NOZOWBOH (yHAAMEHTa
No OCH

N 150
P = + Yep = 217_3}—9—- -+2-3=20,2 1c/M2 = 2,02 Krc/cm?.
Pasmepsl mogowmBel yHgaMedrta no ocu 5 [=5H,1 M b=3,3 M

CpelHee (aKkTHYeCKOe [aBJeHHE Ha TPYHT MOA NOAOWIBON (yHAaMeHTa
ne ocun b
250

P="3375 I

[IpoBepsieM HROOXOAMVOCTE yyeTa BJAHSHHS HATPY3KH OT cocefHe-
ro (pyHaaMeHTa H3 YCJIOBUA

+2.3=20,9 tc/M? = 2,09 kre/cm2,

Ry Ly << Ly, (77)

rne Ly — (panTHUECKOe paccTOgHHe MEXAY OcCAMH (YHAAMEHTOB, CV,
Lr — paccrosigne B cM, ncayuaemoe 1o rpaduxkam puc 46, B 3aBu-
CHMCCTH OT IUPUHBE (PyHAAMEHTAa H INEHCTBYIOIIETO 110 €ro
MOAOLIBE AaBJCHUA p, KIC/CME,
kr — K02 PHUHEHT, ONpelesaeMblR 110 GopMyae

0,6
b
rAe b — MIMpUHA NOAOMIBH BJUAIOLIETO HA OCanKky dyHLaMEHTa, CM,

E — monyap pedopmaunun rpyHTa, Kre/cMm?, npuHHMVaeMmblii CpeAHHM

B npejgeiax CXKHmMaemMOH TOJLIH,
0,6 — xo3hduureHT, UMSIOMHUA PasMEepHOCTh CM3/KIC

0,6 0,6
E— 100 | =
b ( ) T 330

= (0,964

[lo rpajpukam puc. 46 npu =330 cM U p=2,09 krc/cm? onpene-
Jsgsem Ly=750 cm; krL3=0,96-600=5878 cM <\, L, =750 cm.

Ycnosue (77) (krlLp <x<Lr) BBIIOJHEHO, CJEeA0BATENbHO, NIPH oNpcie-
JIEHHH OocaikH ¢yHnameHTa Mo oCH A Tpebyercsi YUHTHBATL BJIHSHHE CO-
ceanero ¢dynnamesta 1o ocu b

Onpegensiem cymMapHble AONOJHUTENbHbIE JaBJeHHI B Touke H
¢pyunamenta no ocui A CymMapHoe AONOJHHTENbHOE AABJEHHE B TOYKE
1 Ha rnyOuHe 2 onpejeifeTcs

a) or Harpy3ku Ha dhvHLavent 10 ocH A ¢ HCIOOJIL30OBaHMEM Tpa-
¢ukoB puc H9 u 60

[Tpu h=3 M n b=2,7 M onpepenasiem Ko3pdbunuest k==1,33
[To rpaduky puc 59 npu

/ 3,9 1. 44
b~ 27 7

- (E — 100) + 1, (78)

Ly =600 cM; A = (80 — 100) 4 1=
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Tadbanuua 24

el

_E:ymapﬂme
TIONONHHTeAbHALE [1ABITe- . JHononHprenpHble AasJACHIS c;;l;lariiﬂl%amxcr?}gﬁgﬂ chvHnaMmMeHTa 1o ocHi b npu %2?12-?[1{1;11;-
HHAS OT HAarpy3kKkH Ha 2 naBJquHH;[I
byHaaMeHT MO OCH A npw B TORKe 1
P '}:“h=1,51 Krc/cm?
< M npavoyroabuuk HABT npAMOYroasHHK HALC
(H1 1K) (HCEX) 4 . p. =
r I B E Za pz . z" o
’ ¥ l T pz + pz
z/b P, n 2/b a n 2/b a
U 0 1,51 0 I 0 | 1 0 0 1,51
0,7 0,26 1,4 0,42 0,972 0,42 | 0,971 0,002 | 0,0008 1,4
- z 3
i 4 <1 0,b2 1,12 o 0,85 0,866 o~ 0,85 0,853 0,026 0,0103 1,13
n |
2.1 | 0,78 0,85 |l | 1,27 0,735 lwnlws | 1,27 0,705 | 0,06 0,0237 | 0,83
| b~ Yol B¥e’ 3 | O |
mﬁ C\; C{}“ ‘_: C'f; --—:h~ -
2.8 1,04 0,61 ” 17 0,615 | 1,7 - (0,566 0,098 0,0387 0,65
|
3,5 |~|=| 1,3 0,44 |~[=| 2,1 0,52 |~|=! 2.1 0.462 | 0,128 | 0,0505 | 0,49
4 2 1,56 0,33 2,54 0,447 2,55 0,37 0,154 0,0608 0,39
4 & 1,78 0,27 2,9 0,397 2.9 0,313 0,168 0,06 0,33




p—vyyh 20,2—1,7.3
kR 1,33

b=2,7m noayyaem 2’'/b=1,78; rayGuHa cxuMaeMOl; ToJNMH 2’ =
=1,78.2,7==4,8 M. Pa3buBaeM cKkHMaeMyi0 TOJHIY HAa IOPH30HTAJbLHbIE
CJOH, OJNHODPOJHBEIE IO CXHMAeMOCTH BHICOTOM, meHbmiedn (0,46:0,7 #
0.6 v

[lo rpaguky puc. 60 onpegengeM JAONOJHUTENbHBIE JNABJICHUA B
3aBHCHMOCTH OT BEJIMUHMH 2/b;

p—yy h=20,2—1,7.3=15,1 tc/M? = 1,51 Krc/cm?;
[/b=1,44.

6) Or Harpysky Ha QYHARaMEHT NO ocH b XaK cyMMa YIJI0BHIX AaB-
JeHUH OT UEGTHIPEX 3arpyXenHwX npsamoyroasuukos HABL, HIIJK co
shakom «mmocs # HABC, HCEJ)K co 3nakom «munyc» (cM. n. 4 npua. 3
CHull 11-15-74) kosdduukenr o npurumaeTcd mo taba. 1 npua. 3 CHull
[1-15-74 p— y11th=20,9—1,7-3=15,8 1c/M2==158 Kkrc/cm2.

Buiuncnenue sefleM B Qopme Tabnuunt (Tada. 24).

[IpoBepsieM YCAOBHE Pg,r =0,2 pg, Haa z=48 m

0,2.1,7

Pozr = 0,2 Wiy (2+h) =—"""— (4,8+3)=0,27 xre/eu;

= 11,4 Tc/M® = 1,14 Kkrc/cm3;

0,27 krc/em? = 0,33 Krc/cM2: ycoBHe BHINIOJTHEHO B MNpejesax AOnycKae-
Mo Ttou”HocTH (0,33—0,27=0,06 krc/em2~~0,05 xrc/ecMm?), caeposa-
TeJbHO, TMIYOHHA CXHMAeMOH 30HBI, BhIUMCAsEMasa mo rpaduxky puc. 59
OT HArpyskH Ha QyHZaMeHT nmo ocu A, npHHuMaerca 2==4,8 M.

Onpenendgem ocaaxy ¢pynaamenta no ocd A B To4kKe H no dopmy-
ae (5) npua. 3 CHull I1-15-74:

n
p: hy 0,8-70(1,51 0,39
S= = - 1,44-1,13-+0,834-0,661-0,4 —
0,8.60 0,39 0,33
— |~ = 3,82 4+0,17=3,99 .
100 ( 2 T g ) T N

Ocanka ¢yHiaMenra no och A B Touke H ¢ yyeToM BJMAHHS CO-
ceiHero ¢pyHaamenra 1o ocu b Sy=399 cM<<Spp==8 cm. Ilpeneas-
Hasl BeJNYHHa Jed@OPMALNH OCHOBAHHA Spp==8 CM onpegeseHa 1o
tabn 1 (18 CHull I1-15-74).

Nipumep 6 (pnc. 46) Omnpenenenne kpena QynpamenTa 1o ocu A.

JlaHO: TPYHTOBEIE XADAKTEPHCTHKH H TAYOHHY 3a/I0XKEHHS CM. IIDK-
MEp 2; Harpys3kKH H pa3Mephl NOAOIIBHEI (PYHAAMEHTOB CM. npuMmep O.
Kpen oTHeJbHOro NpsIMOYroJibHOro (pynjpaMmedHTa no ocH A cKJaajbiBaer-
¢S M3 JBYX BeJUUHH:

OT IKCHUEHTPUYHONO 3arpyxeHusi QyHILaMeHTa;

BCJIEICTBHE HEPAaBHOMEPHOH OCAaJKH OT BJHAHHA COCEAHEero ¢gyHiaa-
MeHTa 110 ocH b.

OnpenensieM KpeH NpoJOJbHOH OCH dyHAaMeHTa mo ocu+A OT 3KC-
UEeHTPHYHOTO 3arpyxkenus no ¢opmyae (8) npua. 3 CHull 1I-15-74:

M 45,8
€; = N = 150 ——0,31 M.

74



KoshduuneHT p A8 TAMHHCTBIX TPYHTOB nNpHHHMaeM paBHeiM  0,42;
ki onpeaensiem no tabn. 4 npua. 3 CHulII 11-18-74 npu

""Lz 3,9 = 1,44 k;=0,73.
b 2,7
] — p2 Pe, 1 — 0,422 150 000 31
Ir4 = — 0,73 = (,0047.
‘1 E M (1/2)3 80 195
a
000
7600411

7400
7200
7000

2004091 800 1000 " 100200300400500
000 . cm b, 01

Puc. 46. Tpadunky ANS onpeneseHHsA PacCTOSTHHA MEXAY OCAMH dyHAa-

MEHTODB, I[IDH KOTODPOM YUYATHIBACTCA B3dHNMHO€ BJHAHHe 0OC4aA0K
a — Ansa KBaAapaTHoro ¢yHaameHTa, 6 — Ads NPAMOYroAbHOro gyHaamenra

Kpen ¢ynaamesTta, nojydaeMbli B pe3yJbTaTe BJAHSHHUSA PSAOM CTO-
guiero ¢yHaaMeHTa, BHUNCIAAETCS N0 GopMmyJie

SI_S‘J
‘ - »
rae Sy ¥ Sz -— 0cajfikKH KpaeB pacCcuHThiBaeMoro yHiaMeHTa, onpejess-
eMble COOTBETCTBEHHO B Toukax O m M.
Omnpenenasiem ocalky GyHaameHTta B Touke M.
Beanunna cKumMaemMoH 30HB B cjAydae yyeTa BJHSAHHH COCeZHHX
¢byHAAMEHTOB OnpeResiercd HCXOAS H3 CYMMapHHIX JaBJeHMH.
HaxozuMm cyMMapHble JONOJHHTEJNbHbE AABJeHHSI B TOoukKe M
CyMMmapHOe AONOJNHHTEJBHOE JaBjeHne B Touke M Ha raybuue 2
onpeneseTcs:

a) OT Harpy3k#H Ha QYHAaMeHT N0 OcH A Kak CyMMa YTJOBHIX AaB-
JeHH# OT ABYX 3arpyXeHHHIX npsMoyroabHukos MJ'H'O, MOIT'K’ 1o

dopmye

‘H'—"-

2

, o {(p— Y h)
e

rie p—vyith&=151 xrcfem® (em. mpumep 5),
) oT Harpysku Ha ¢ydHIaMeHT NO OCH b KaK cymMMma YIJIOBHIX /1aB-
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Tadbauuma 25

i

HJonolHBETEeNbHBE HOaBJeHHs OoT Ha CymmapHzie
- I . , B JOIIOJIHH -
FPYSKanHHg-—(b‘}}T;%aielﬁ,gl K:‘Ig/{:MECH A ONOJHHTEeNLHEIe n%iBJLEE%HII%T ;ﬁglg}’;?é/cig dyHraMeHT OCH ;52:;2?:;[
B Touke M
npPAMOYroabHUK MJA'H'O OPSIMOYTOJLHUK NPAMOYTOJbHHK
{(MOIT'K") ) MJJaABIr (MIrAK) MJABC (MCEK) 4 ) p =
) pz E I pz . Z! ”
Y | | _-p?- pz
n 2] 0 a a n 2[b o n 2/b a
|
0 1 2 0,755 0 1 0 1 0 0 0,755
0,7 0,519 | 0,947 1,804 | 0,715 0,42 1 0,972 0,42 0,972 1 O 0 0,710
= 3 S
=N 1,038 ¢ 0,799 | 1,598 | 0,604 ‘-CI" 0,85 1 0 865 C‘T 0,85 0,863 | 0,004 | 0,002 0,606
::_ 2| 1,557 | 0,037 | 1,274 | 0,481 2 3 1,27 . 0,734 <+ gﬁ 1,27 0,728 | 0,012 | 0,006 0,486
e w— | b 1LY | et
2.8 | 2,076 | 0,506 1 1,012 | 0,383 | 1,7 0,615 | 1,7 0,606 | 0,022 | 0,009 0,392
“ | 2,595 | 0,406 | 0,812 | 0,305 | ! | 2,1 0,52 "1™ 2,1 | 0511|003 | 0,012]| 0,317
|
3114 | 0,33 0,66 0,248 2,55 | 0,447 2,55 0,426 | 0,042 { 0,017 0,265
f



AeHH OT 4ereIpex 3arpyKeHHulx npaMoyrosbaukos MJBI, MIAK co
3gakom «nmoc» U MJALC, MCEK co 3HakoM «MHHYC» 1O (dopmyde

. iq ‘I(P"*'\’u h)
p= 2,
1

4 ’

rie p—ymh==1,58 krc/cmM? (cM. npumep 5)
Briuucnenne p,=p,+p, BeleM B Tabanunoii dopme (rabn 25),

Kos(pduuuedr o onpefensem no taba. 1 npua. 3 CHull 11-15-74 Cxnu-
MaeMyK Toamy pasbuBaeM Ha TOPH3OHTAaJNbHbiE CJOH, OLHOPOAHbBIE IO
CXKUMAaeMOCTH, BBHICOTOH, Meupucit 0,406 : 1, =0,7 M

InyOuHy CKAMaeMOfl TOMIH ONpeieiaeM Io YCIOBHIO P g, ==
=0,2 Pegzr » AJdA 224,2 M

0,2-1,7
10

Py = (4,2 4+ 3) = 0,245 Xrc/cM?;

pr=p ,+p,=0,2065 krc/cM2 Ycna0BHe BLINOIHEHO

Briuncasien ocanky dyngamenta no ocn A B Touke M no dopmy-
ae (5) npua 3 CHuall II-15-74:

0,8-70 (0,755 0,26
. ( 22 40,715--0,606-+0, 4860, 392--0, 317+ 5 5)

:2,12 CM.

OmnpejengemM ocaaky ¢pyHaavenTa no ocd A B Touke O

CyMMapHbIe AONOMHHTENLHBIE AaBjeHHss B TouykKe O HA raybuHe 2z
ONpeaensiioTCa

1) ot Harpy3xku Ha ¢yHAaMeHT no ocl A Kak cyMMa YrIOBBIX [aB-
JEHUH OT HABYX arpyxeHHbix npsmoyroabuukoB MJI'H'O nu MOIT'K’
no gopmuyne

—
-

Sy =

2

, o(p—1vyy )
ey ,
1

4

rae p—vyith=1,51 xrc/cm?,

2) OT HarpysnMu Ha QYHZAMEHT 1o OCH b Kak cyMMa YIJOBLIX JA4aB-
JEHUH OT YeTbIpeX 3arpyXeHHboix npaMoyroassukoB OHBI, Ol co
sHakoM «miocy # OHBC, OCEIl co 3HakoM «MHRYC» No dhopmyne

" ilz a(p—vyy h)

pz‘”' : 4 ’
rae p—yith=1,58 xrc/cm2. Kosdduunenr o onpepeasem no taba |1
npua. 3 CHull 11-15-74

CxuMaeviyio 30Hy pa3fuBaeM Ha TOpH3OHTaJNbHbIE CJOH, OXHOPOM-
HBIC MO CoKHMaeMOCTH, BelcoToH, Menpiueit 0,4b: h,=0,7 M BrluncheHne
L

pz=p;+p , Begem B Tabanunolt ¢opme (1abm. 26). I'nyGuny cxnma-
eMOfl TOMUIH OnpefelsieM IO YCIOBHIO P, =0,2p6z73
ojag z2==5,6 M

0,2-1,7
P, = n (5,6 +3) =0,292 xkrc/em? < p, =

= p, -+ p, = 0,309 kr/cm2.
Yeaosue BBIIIOJHEHO

71



8L

Tabaunuma 26
] ) B B ’Cyma;rrme
HononHuTeNbHble AABACHHS OT HAIPY3KH Ha JlononHATeNbHLIE HAaBNeHHA OT Barpy3kH #Ha (GyBZaMeHT AOTIOJIHH -
¢ynznameRT mOo OcH A mnpA 9“711h=1*51 o ocH 5 npu p —y .. A=1,58 Krc/cm? TeJIbHNE
q Il ’ RABJICHHA
Krcfcu? B Touke O
<, M | pmpamoyroabHux MJ'H O l | NpAMOYTOJNbHHK NPAMOYIOALHHK
| (MOIT' K') 2 o OHBI" (O A OHBC (OCE) 4 ) —
2“ pz - E{I pz L Z’ l "
i 1 | =P, TP,
| n 27b a ‘ l rn 2§b a l n 2[b Q
0 | 0 1 9 0,755 | 0 i 0 1 0 0 0,755
0,7 0,519 | 0,947 | 1,894 | 0,715 0,42 | 0,972 0,42 | 0,952 | 0,04 | 0,016 0,731
1,4 | % | 1,038 | 0,799 | 1,598 | 0,604 0,85 | 0,864 | & 10,85/ 0,776 | 0,176 | 0,07 | 0,674
cN ' - o i
2.1 | | 1,657 { 0,637 | 1,274 | 0,481 | + 1,27 | 0,733 | 1,27 | 0,579 ;0,308 | 0,12 0,601
, .
2,8 |=|® | 2,076 | 0,506 | 1,012 | 0,383 zjuﬁ 1,7 | 0,612 |B|€}1,7 | 0,421 | 0,382 | 0,149 | 0,532
CYY | v g R l
3,5 ‘J 2,593 | 0,404 | 0,808 | 0,305 | 2,1 0,523 1 2.1 0,316 | 0,414 | 0,159 | 0,464
i
4,2 |~|=| 3,111 0,38 | 0,66 | 0,248 [~|=|2,54| 0,44 |~|=|2,54]| 0,237 | 0,406 | 0,158 | 0,406
4.9 3,63 0,271 | 0,542 | 0,203 2,96 | 0,376 } 2,96 { 0,185 | 0,382 1 0,148 | 0,342
5,6 I 4,15 0,226 | 0,452 { 0,169 3,4 0,327 3,4 0,145 | 0,364 | 0,141 | 0,309
' | l




Beiuncnnem ocagky dyHpgamenta no ocu A B Touke O no dopmyne
(5) npun, 3 CHull I1-15-74:

0,8-70 (0,755 6
§ = (-—--23 +0,731+4-0,674-4-0, 6010, 53210, 464+0 20 )+
0,8.70 (0,406 ,309
+ = ( o+ 0,342+ 3 )::2,51+0,39=2,90 oM.

Kpen ¢yHaaMeHTa N0 OCH A ¢ YYeTOM BJAHSHHA COCENHEero ¢pyHaa-
MEHTA 10 OCH b

| So—Sy  2,9—2,12
b1e = 7 = 30

C?‘MM&DHHFI KpeH pyHAaMeHTA f11+i12=0,00474-0,002=20,0067

IIpumep 7 (puc. 47). Onpeneiienue pasMepoB M apMaTypel HOZLO-
IUBEl BHELUEHTPEHHO HArpy3KeHHOro (¢hyHAameHTa ¢ MOMEHTaAMH B JABYX
B3aHMHO nepneﬂnmyqﬁpmﬂ'{ HanpaBJeHHUsX.

= 0,002

tey
S , he =60,0cr é
‘o I M wy
P oy AN &G-S
S ff“ — b
b ~3
HI:; ‘Q:
X | andaba en) ‘%’;
oS Wt 7| A <
1
E -l;:t-ﬁ ff’ﬂ!ji; hg; *hz jf 5
Loy <2 I
> X4
TTIa ol
s
5 .:;;S.Jf‘ ‘1,- - E =
o 8 = -l
o' " ' ‘
1 |l - Sl sl o
s | SRR
S — . . Iy
A I / . o] S| ©
Y / R
ILL >y ‘ -
S | v — o~
A V) |
Lo =180¢CM
- A
Zf =270
1=390

A

Puc 47 Cxema 00pa3oBaHHsI ITHpaMHAbl MPOAABAHBAHHA ABYX HHUMKHHX
CTYNEHeH PylIaMCHTA

JIaHO OCHOBIOE COYCTAHHEe HODPMATHBHBIX HATPY30K HA YPOBHE IO-
powBbl  pyngamenta NH=220 ¢, M, =68 1c M, M, =15 1C-M;

OCHOBHOE COYyeTallie pacuyeTHLIX HArpys3oK Ha ypoBHe nojousbl ¢yuia-
MEHTa AJIsl pacyeTa ocHoBaumii no pgepopMalysim ¢ Ko3ppuiuenTom mepe-
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rpy3ky, paBHeIM 1; N=220 1c; Myx=68 Tc-M; My;=15 Tc'M; OCHOBHO®
COUETAHHE@ PAaCUeTHLIX HArPY30K Ha YPOBHe NOAOWBH (pyHpaMmMeHTa A4
pacyeTa KOHCTPYKIH# HAa NPOYHOCTL ¢ KO3(D(PHUUHUEHTOM IeperpyskH Io
CHull 11-6-74 N=264 1¢c; M=81,6 t¢-Mm; M, =18 1Cc- M.

XapaKTeDUCTHKY TPYHTA' TAMHUCTBIA TPYHT ¢ KoHcHCTeRuMed [r=<-
=<0,5; ¢11=20°C; cr1==0,12 gre/em®==1,2 tc/m?;, rnybuHa 3aN0XKeHHS
dbyHaamenTa =3 M,

[To taba: 2 (17 CHull II-15-74) ans raAMHHCTBIX TPYHTOB ¢ [p==
=(,5 onpenensieM my=1,2; 1aa 3JaHUH ¢ TUOKON KOHCTPYKTHBHOH cXe-
MoH me=1. Koappuuuent Ry=1 npm omnpeneneHHM pacueTHHX XapakK-
TEPHCTUK TPYHTA MO pe3yJjbTaTaM HenocpeAcTBEHHBIX HCHBITaHHH 0Opas-
moB (cMm. n 3.8).

Ha3nauaeM OTHOWIEHHe CI10POH NOXOMBHL ¢yHAameHTa m=Dbfl=
=(),70. beron ¢pynaamenra mapku M 150; ceuerme MOHONHUTHON KOJIOH-
Hbl Dy =40 cM; hx=60 cm

1. OnpeneneHde pa3sMeDOB MOXOIUIBH (hyHIaMeHTa B €OOTBETCTBHM
¢ taba. 19 (2 npua. 4 CHuIl I1-15-74) g rJMH € KOHCHCTeHUHeEH
I1.=0,3 4 xoadbPpunuenrom nopucrocrn e=0,8 HazHayaeM YCJOBHOE pac-
YeTHOE JAABJEHHEe Ha ocHOBaHUe Ryp=2,7 xrc/em2=27 1c/m2

ITo rpacduxky pnuc 57anH

220
Fl—" — _——6,4 H
1,LOR—%Yep A 1,6-27 —2-3
M M 68 15
= 4 —- = + = 0,4

N Nm _ 220 9290-0,75

onpenensiem kospduunent A=20, sec ¢pynnamenta G=nAh=R00-3=
=60 TC

[To 1patdhuxy puc 58 mpu

N+G 20460
*” 1,8Rm  1,5:2710,75 '
M M 68 15
8y = > - g = -

(N--G) m _ 220460 ' (220-60) 0,75

= 0,243 4+ 0,071 = 0,314
onpenpeasieM [=3,7 M, b=ml=0,756.3,7=2,78 ™
[TepBas moacranoBka 3apaemvcs b=2,7 » [lo rpadury puc 56,0
upd @rr==20° cri=1,2 t¢c/mM2, b=2,7 M, h=3 m.
Onpenensem R’ =25,8 1c/m?,

N+G

1,2.1
R = 1 25,8 = 31 Tc/m2.
[To rpaduxy puc. 57 npu
F 220 5,44
7 1,5.31—2.3°

n e;=0,4 onpenensem A=17,5, sec ¢dynpamenra G=Ah=17b 3=
==52,0 1¢
[To rpaguxy puc 58 npu

220 4 52,5
Fz—-— _I_ —-—-7,8 H
1,5-31-0,75
68 15
€y = —f—- —0,322
920 4+ 52,5 | (220 4 52,5) 0,75

onpepenaeMm /=35 M; b=m!/=0,75-3,5=2,63 M
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[TosyuenHoe 3HaueHHe WIHMPHHBL NMOJOWBLI ¢yHAameHnta b=2,63 or-
AHYaercss OT TIPHRATOrO 3HayeHHsa b=2,7 M MeHee weMm Ha 3%, uTO

BroJige ponycrumo {cM 1. 3.17,0)
OnpenensieM cpeiHee NaBjieHHe NOA NOACWIBOA (pyHRAMCHTA.

N 990
= o 2
P="p T Ve 27.3.6

+2-3=28,7 ¢/ M R =31 T1c/m2,

OupenenseM Kpaepble XaBJGHHS NOJN INOAOIIBOH (yHIaMenTa

N M, 290 68-6
= A - - = - 2.3 - —
P="f TYep M = e T T g 6
—40,3 T¢/u>1,2 R = 1,2-31 = 37,2 1c/u¥;
N M 290 15.6
- - h | ' —_— 2‘3 — e
P Ve bty =736 o T S 60,1

= 32,1 Tc/M2 < 1,2 R=237,2 Tc/M3.

[TockoJbky KpaeBoe paBJjeHHe NOL NCICIIBOH (YyHIAMEHTA NPEeBhI-
waeT MONYCTHMYI LEEJHYHHY, NDOH3BOAHM OlpelelieHHe pasMepoB Ho-
ROWIBH (PYHAAMEHTa UCXOAA H3 YCaA0BHA (8):

N M
Pmake = 5 + Yep B 7& 1,2R.

Ileppasa mnoxcraHoBKa: 3iaaeMcsa IUHPHIOH NOAOWBH (yHAaMeHTa b=
=2,7 M.

[lo rpagHKy pHC. 56,0 [IpH (p11=20ﬂc; cr1=1,2 ri/m?, b=27M H
h=3 M onpenensem R’'=258 1c/m?,

1,2 1
R = ’1 25,8 = 31 1c/mM%;

Ilo rpaduxy puc. 57 npn

990 M, 68
_ 7.0 _ _ —0.31
| 2.31 —g.3 B a="g=g =%

onpenenseM koabhopuuuent A=20, Bec ¢yuzamenta (G=20.-3=60 T
[Io rpaduky puc. 58 npnu

Fy

220 + 60

Fy = —— = 10
2= 7 9.31.0.75 !
o8 0,243
€y == — == (),
77 290 4+ 60

onpenenseMm [=3,7 M; b==0,75-3,7=2,77 M

[Tonygensoe 3HaueHHe b=2,77 OTAHYAETCS OT NPHHATOTO 3HAYEHMS
b==2,7 M MeHee ueMm Ha 3%, YTO BNOJHe AOMYCTHMO. Pasmepnl mnono-
mMBH b=927 M, /=39 M.

2. Onpenenerue BBICOTHl (yHRaMeHTa H pas3buBKa CTYNEHed B
IJaHe H IO BbICOTE

JJa pacuera no NpoyHOCTH B JAHHOM CJydyae HEBHITOAHON KOMOH-
Haluuel sABJgeTCS OCHOBHOE COUETaHHE HarpysoK.

4 3axk 562 81



OupeacnsieM BLICOTY $YyHAaMEHTAa MO OCHOBHOMY COYETAHHIO Ha-
TPY30K NPH j4eTe TOAbKO NOCTOSHHBIX H AJHTENbHLIX Harpy3ok N=

=264 1C, M\=81,6 T¢c-M, M;=18 TC-M.
ITo taba 15 CHull II-21-75 npm yyeTe MOCTOSHHMBIX H AAHTE/b-

HBIX HArpv3ox ANd TAXKeJoro 0eToHa M TaHHHCTOrO rpyHTta ¢ [5<<0,5
npuHuMaeM me1=10,85.

N M 264 81,6-6
BuoiuncasieM pg == —— - —=

== = 25,1
F W . 2,7-3,9 T 2,7-3,9% T
+ 11,9 =37 71c/M2=3,7 Krc/cm?.

I'To rpaduky puc 61 ans
e 1. Rp 0,856,3
== - = ],45;
Prp 3:7

Fs=b(l—0,50+bx—hw)=2,7(3,9—0,5.2,74+0,4—0,6) =6,35 M?%, bx=
=40 cM HaxoAuM Ho=95 cMm, H=9543,5+1=990 cM

B cootBerctBHM ¢ nm O3 u Taba 9 upumumaem H=100 ¢m Hu pas-
OnBaeM CTYIeHH IO BoicoTe: Ai=30 cM, h2=130 cM, Ag=45 cM.

IMo ta6u. 10 b—b1>2hes npu p2=3,7 xrc/cmM® u MmMapke OeToHa

M150 naxomum: cy=2,04 ho1==2,04-25,56=52 cMm. Ilpunumacm ci=
=60 cM.

ITo popmysam (41)—(44) nna tpexcrymneryaroro ¢pyHZaMmeHTa OIl-
pepensgeMm [y=[—2¢1=390—2.60=270 cMm, by=ml =0,70-270=202cwMm;

(! —2¢; — hy) hg (390 — 2.60 — 60) 45
ly = By = - 60 =
2 hy - g + 30 - 45 T

= ]86 cm; by =10,75.186 = 140 cm.

B cootBeTctBRH ¢ I D3 npHHHMaeM pasMepbl CTyIeHeH ¢yHAaMeH-

Ta B maane xpartHeiMu 300 mm: ;=270 cMm; b1=210 cM; [,=180 cM;
bg‘“—“‘ 150 ¢cm

Pasmep [,=180 ¢M nonyueH okxpyrieHueM B MEHBIIYIO CTODOHY,
NO3TOMY HaHAEHHBIE KOHCOJbHBIM BbIHOC CTYHEHeH HOJKeH OhITh NpOoBe-
peH pacyeTOM HA NPOAABJAMBAHIE ITOT pacueT JABYX HHUXKHHX CTYyle-

Hell ¢ yHOAMeHTa INpPOM3BOAMTCA H3 vyciaosug (20), tae P=Fyp2
(puc 47):

45 1 49,5

P = Fyp, = (261-49,5—|—2 4,5) 3,7 =

— 49400 xrc < Rp H, bep = 6,2.55,5-205,5 = 70 800 kre.

Ycnosue (20) BHTOJNHEHO

3. Onpenenenne apmMaTypbl NoAOUIBHI YHAAMEHTA.
B ceuenun [—I no rpaHu KoJaouus! no gopmyae (57):

N My Py 60
m—— )’e, R = TR T T = 0, 154;
FFow, I T390
p3 = 2,61 4+ 1,19.0,154 = 2,69 xrc/cm32.
ITo rpaduxy puc. 62 ans

2 2 69 2'3:7
pa—i; Pe < j:; = 3,36 Kkrc/em?; [—hy=390—60-=330 cM

Pg =

82



H Ho=105—3,5—-1=100,5 cm HaxomuMm mjollagb apMaTypbl KJiacca
A-Il Ha 1 nmor M wupHHB dyHjaMeHTa,

Ps+ 2 P
3

[Tposepsiem apmatypy F: no rpausm ctynene#t dbyszamenra. B ce-
yenuu I[1—I1

F;=F, —~5,5-3,36 = 18,5 cM2/M.

N M, L, 180
BT A TN .. — 0,46
Pa= " T A /T 390

pa=201+4+1,19 0,46=23,006 wrc/cm?
Ilo rpaduky puc 62 pas
2 3,004 2.3,7
—EE—_; i o= _Z = 3,49 krc/cm2, -/ — /[, =390 — 180 =
=210 eM u H,—hg=100,5— 45 =155,5 cM

HaxoauM nJaouiafs apmMatyps kjgacca A-I1 Ha | M WHPHHB GyHAaMeHTa:

- 2
F=F, -2 - B . 4.9349=14,7 cu?/m.
B ceuenuu [171—11]
/4 270
k== -=0,692 py=2,5141,19-0,602=3,33 xrc/cm?.

ITo rpaduxy puc. 62 pad

2 3,33 4 2-3,7
F3 ; P _. 3 = 3,58 xrc/em2, [ — ;= 390 — 270 =

=— 120 cM

Rop=h1—3,5—1=25,0 c¢cM HaxoAuM mjomaib apmatypbl kKaacca A-II na

1 M WwupuHLl PyHAaAMEHTa.

Pz + 2 pq
3

Onpe/lesigIOUIHM SBJSAETCA KGAIUECTBO apMaTypbl O TPAHH KOJOHUBL.

[Ipunumaem 5 22A-11 (19 cm?/M mnpHHbB pyHigameHTa)
Onpenensiem apmatypy B ceucnuu [’—I" 110 TpaHH KOJOHHHL.

N M, 264 18-6
e m— ] e @25,1 3,8=
P2 F | W{f 2,73,9 _I— 2:.72'3!9 —I_
— 98,9 Tc/m? = 2,89 Krc/cn?;
N M by 40

= — 1+ —Z k= = =0, 148;
p3 F l Wy ’ I'aC b 270 ’

pg = 2,6l 4 0,38.0,148 = 2,57 Krc/cm?;
[To rpaipuxy puc. 62 s
2 2,57 :
pﬁ‘—e‘ Pa. _ 2,5 +32,89 2 _ 978 xre/omd:

b — by = 270 — 40 == 230 cm

F;, =F, —=9.55.3,58 =9,12 cM?/M.
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n H a = flo—d=100,5—2,2=98,3 ¢M HaxoAHM mJIOWaAb AaPMATYpH
kjacca A-11 na 1 M gaunan dyuiamenTa

Puc 48. ApMupoBaHue CTaKaHHOM

Ps -+ 2 Pg

Fp= F, 3

—2.75.2,78 = 7,65 cMm2/M.

Onpenensiolium ABJSSETCA KOJHYECTBO apMAaTyphl 10 MPAHH KOJOHHDI

N x =800

YacTH ITOAKOJJIOHHHKA

[Ipunumaem 52 14A-11 (7,69
cM2/M AJHHEBL QyHIAMeHTa).

Mpumep 8 (puc. 48). Omupe-
JNeJleHHe [OoNepPeyHOH apMaTyphl
NOAKOJOHHHKA CO CTaKaioM
IlaHo: pacyeTHBIE YCHJIHA HA
ypOBHEe BepXa IOAKOJOHHMKA"
M=60 tc-Mm; Q=0 1¢, N=
=80 TC.

Mapka Oerona nOAKOJOH-
auka M 200, apmarypa ropuaue-
kaTaHaa kJjacca A-II  Ceuenue
KoJMOHHE! 80X40 cMm, apMarypHole
crepxHu & 30A-1I1

Tpebyercs onpelenuTb nomne-
PeYHYIO apMaTypy NOAKOJNIOHHHKA.
Ilo rab6a. 13 u3 ycjoBHsa aH-
KepOBKH  apMaTtyphl  KOJOHHM

npuHEMaeM rayOmHY  CTaKaHa
95 ¢M.

TonmuHy creH CTakKaHa oOfl-
penensiem no taba, 15. Ilpu

M 60

€y = = :0,75 M=

N 80
=75 cM < 2 g = 2-80 = 160 cM

(TONLIMHA CTeH NO0JXHa OuiTh Me MeHee 0,2 hx=02-80=16 cv »n ne
MeHee 20 cM)
B cooTBercTBHH ¢ 1. 5.3 AJS MOIyUeHHA YIHPHUHPOBAHHGIO pasme-
pa NOAKOJOHHHKA Ha3HAYAEM TOJIIMHY CTeH DaBHOH 27,5 cM
[Tonepeunyi apmarypy omnpeznensem no dopmyne (69), Tak vak

84

80_—:75 CM>

|

0,8 (M+Qyn-—-—-N -——-—-)

h
X =40 eMm:
2

X' 2, = 85 65 + 45 4+ 25 -+ 5 =225 cw;

B
27




(6 000 000 -~ 5000-90 — 80 000 ——8“-29-)

=0,8 ~ 2700-225 =43 o,
Ceuenne XaxcAono pabouero cTep:KHA CBapHOH CeTKH
4,3
T 1,075 cm3,

IIpuHuMaem nsiTh CBApHBIX CETOK cO cTepXKHaMu & 12 mMMm.
[ipumep 9 (pnc. 49). Pacuer dyHaaMeHra B ciyyae HENoJHOIO Ka-

Puc 49. PacuetHas cxema YHAAMEHTA B cCuayyae HENOJHOIO KacalHd
NMOJOUWIBbLI (PYHAAMEHTa ¢ TPYHTOM

calllg NMOACWBL fyHAaMeNTa ¢ TPYHTOM, KoTRa [[6<CesZ(/4,
rae

M
N¥ A 8 hbl+gib!

Sl

Ha pnc 49 eanunna p¥ papua
2 N“+ﬂ:’phbl+q”b!

pil = —-

<1,2 R, (79)
3 [ \ o
b (—-—-—- --e)

.
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Boicora nantnoli wacty ¢ynldamenta onpepensietcss ¥3 pacuera Ha
npojaBiauBanue no ycnoBHio (20) ¢ nomombio rpaduxa puc 61, npnueM

P =1 (p::[a[{(; T vgp h— qH)!

TAe n-— CpeiAsHd KO3 OHUMEHT Neperpy3KH OT BCEX HATPY30K
Ilpounocts Gerona mIHTHOH uacTH dyHAaMeHNTa Ha «olpaTibliy
MOMEHT NPOBEpseTcd B CEUEHHAX NO T'paHil ITOAKOJOHHHKA H MO TpalaMm
crynedest I[V—IV, V-V, VI—-VI.
B ceuenusix [(V—IiV n V—V:

Mpy_1v S Rp Wi (80)
B ceuenun VI—VI:
b h7
My;_vi S 37 Re: (82)

Hsrubsrwouiye MOMEHTHI B CEUEHHSIX ONPeAeNaloTcs LN KOHCOJbHBLIX
YUacTKOB TNJAUTHOH 4YacTH (yHpaMeHTa npd mupude dpyHiamedHTa b no
smiope nasneHHd {cM. puc. 49)

[Ipyn neBninosnunenun ycaoBui (80)—(82) peKOMEHAYETCS NOBBICUTL
Mapky OeTona (yHAAMEHI1A HJM YBCANWYXATL ral0apHTH NJAUTHOM 4YacCTH
dyHIaMEeHdTa, YMEHbIIAs BBLIHOC HYKHEH CTYNEHW H YBEAMUHUBAS BLICOTY
NJINTHOW Y4CTH 33 CYET BEPXHHMX CTyIeHeM

CeuenHne pabouedl apMaTyphl Onpejedsiercs M3 pacueTa Ha U3TUO
KOHCOJBHOPMO BHICTYIIA MJHTHOH YacTH (pyHIaMEeHTa B CEUYeHHAX MO I'pa-
HAM TNOAKOMOHHMKA M NO rpaHsaM ctyneHed dyugamenrta I[—I, [I—I],
IHI—IH, I'=-I', 1I'=-1I', III'—III" no ¢opmyaam (51), (63), (55), (58),
(60), (62); usrubalouine MOMEHTH ONpPelesIOTCS MO (POpMyJaM:

B ceueHnu [—I:

My_;= (l;h)’ Pep > (83)
B ceuenuu [f—f1"
Mgy = “_812)2 Pep ; (84)
r ceuennu f11—I1].
Mypr—111 = ([;tl)g Pep (35)

B (opmynax (83)-—(85): per — yCcperHEHHOE AaBJIEHHE Ha paccMaTpi-
BACMOM KOHCOJABHOM BBLICTYIIE"
B ceycHHu [—I

| — hn P
Pcp:(cx"‘ 4 ) ";:‘ ; (86)
B ceyeHuu [[—II-
[ —lIy P2
= | &, ~— — ’ 87
Pep (x 4 ) c, (87)
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B ceuenun I[[1—111:

| —1 Pe
- - 88
Pep (Cx 4 ) . ’ (88)
4
e ¢, = cpz'—-3('—~——€) Pa . (89)
Puake 2 Pumaxc

— H .
Pmake = 1 Pyakc »

MH

ST U Ne gy hbIqibl
B ceuenuun ['—I’
Myp_p = (b-l-ﬁbn)ﬂ_ P2 ; (90)
B ceuexnn II'—I1"
T (b_fﬁbz)z" 2% (91)
B ceueunn [[[/—11I"
Mup i = (b_;ﬁbl)a P - (92)

B ¢opmynax (83)—(92) b, by, by, I, I}, g, bu, hy, € B M; P, Puaxce B
tc/M2; N¥ B 1C
Ilano: pacueTHble YCHAUS Ha YPOBHE OTMETKH NOJAOIIBLI (PYHAAMEH-
Ta AJs pacuera no peopmanuam: VN=N8=70 1c; M=M"=218 1¢ M.
PacueTnpie yCHJIKSL HAa YypOBHEe OTMETKHM NOAOUIBLI (hyHAaMeHTa A1
pacueta nmo NpouyHocTH: N =84 1¢; M=262 1C- M.

[ny6Hna 3a’0XeHHs IOAOWBH QyHHaMenta A==3 M; Ygp==2 TC/M3.

Pasmepm nopowBel pyupamenta onpefenenn: b=3,3 M, [=5,1 M.
beton ¢ynnamenta M200, apmatypa kaacca A-II.
Briuncasem paBjeHHe Ha TPYHT NOA MOAOWBOH PyHAaMEH1a

2 Nifye, hID

pH o ’ rane
Maxe T g B ([19 — )
MH
= NY +ye, hilb ~
218 218
£ = = == 1,275;
70 +2-3.5,1-3,3 171
[ 0,1
g = —= = 1,275;
4 4
2 704-2-3.5,1-3,3
Pyaxe = 3 ™ = 27,1 Tc/M2 .

3,3 ( 1 1,275)
2



1. Onpenenedne pa3MepoB U apMmaTyphsl (hyHAaMeEHTa.
Bricota manTHOM YacTH ¢yHAaAMeHTa onpeAesseTcs H3 pacyera Ha
npojasansauue no ycaopuio (20) ¢ nmoMmowpio rpagpuka puc. 61.

Prp = 1,2 (Phaxc — Y ) = 1,2 (27,1 —2.3) = 25,3 Tc/M*.

Pa3sMeph! NTOAKOMOHHUKA: An==1,0 M; bnp=1,2 M.
[To Ta6a. 15 CHuIT II-21-75 npu yuete NOCTOSAHHBIX M OJIHTEh-

HBIX Harpy3ok AJs Taxenoro 6etoHa 1 rauHucroro rpyHra ¢ Ip<<0,0
npuHuMaetr mey=10,85.

ITo rpaduxy puc. 61 nas
y p mﬁl Rp 0,85'7,5
——————— = -= 2,02,

Prp 2,53
Fs=b(l—0,5b+4br—hn)==3,3(5,1—0,5-3,3+1,2—1,5) = 10,4 Mm% Dp=
== 120 cm HaxoauM Ho=74 cMm. H=Hy43,04+d/2=74-+3,0-41=78,5 cM
ITpurumaem H=90 cM. Cryneun no BeicoTe Hhy=hs=hg=30 cm [lo
Taba. 10 npu b—b;>2he npu prp=2,53 krc/cm? u mapke OeToHa
M200 HaxoauMm ¢1=2,69, he;=2,65-255=68 cM.

Ipunumaem ¢;=60 cMm. Ilo dopmynam (41)—(44) ansa Tpexcry-
neHyaToro ¢pynaameHTa ¢ yuerom MoAayJias 300 MM onpenessieM:
11 = 390 CM,; b1=12170 CM,

—F
vlvlwl Vil

1203 h=72rc/m?

Puc. 50 PasMmepn ¢dynaaMeHTa M pacdyeTHas CXeMa B CJydae HeloJHO-
N0 KacaHusd NoJOUIBH (YHAAMEHTA C TPYHTOM
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[o=270 cm; bo=='180 cMm.
OnpeneasieM apMaTypy ¢ynramedta Fi 1 Fe.
Sniopa KapjeHHA N0 NOAOUIBE (QyHAAMEHTA Nokal3aHa Ha pHC. 50:

pPa="n (Prgc— Y 2)=1,2 (27,1 —2.3) =25,3 Tc/m?;

C Pso 25,3
== - = 3,82 ————— =2,97 M.
K Pmaxce 1,2.27,1 o0

Ceuyeque pabouch apMmaTypol olpefensercd M3 pacueta Ha H3rub
KOHCOJIbHOI'O BHICTYNna (GyHIAaMeHTa B CEUEHHSX 1o TPAaHUd IOAKOJOHHU-
Ka ¥ No rpauaM crynenelt <&yupamenta [—I, [[—[{, IT1I—Ii].

B ceuenun /—1I:
[ —h 5,1 —15\ 25.3
Pep = (Cx"' 11) Prp (2,97—-—— ) : = 17,6 TC/M?;

4 Cy 4 2,97
[ — hg)? 5,1 — 1,5)2
= 2 850 000 xrc cMm?
M;__; 2 850 000
F; - = 13,7 cm%/M.

-~ 0,9H,R, — 0,9-(90—3,5—1) 2700
B cevenunn I/—7/1/:

B (2 97 51 —2,7\ 25,3 50 9 ..
pcp—- : 4 2,97 — y TC/M >
5,1 — 2,7)2
M= ( 3 ) 20,2 =14,6 t¢-Mm = 1460000 Krc.cMm:
M 1 460 000
F; = Kok — 10,8 cM? /M.

0,9 (hyp +Hhy) Ry — 0,9 (60—3,5—1) 2700
B ceuenwun //7/—111;:

5,1— 3,9\ 25,3
=1{2,97 — — — | ——— =22 8 2 .
Pep ( 4 ) 2,97 5 TEMTS
b,1 — 3,9)"
M 410 000
F; = Ll U 6,06 cm2/Mm.

0,0 gy R, 0,9 (30 —3.5—1) 2700

OrpeaendaomWiM sBASETCA KOJHUECTBO apMaTypnl 110 IDAHU [OAKO-
JOHHHKA

[Ipuuumacm 5 20 A-1T (15,71 c¢m2?) Ha | M LUMPHHB (DYHAAMCHTA

Apmartypa TOAOWEBHL Fp B ceueduun /'—/’ Ha | M AJHHK.

(b —by)?
My _ = 16 Pcp >
3,3— 1,2)2
My, = ( ” ) 20,3=0,97 Tc M
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My g 697 000
Fo="09H, R, =709 (90—3,6-9.2—1) 2700
ApMmarypa nonowsn Fp B cewenun I/’ — I’ va | M pausbl

= 3,45 cM2%/M.

(b—bp)®
Mip—ir = —"15 P2;
3,3~ 1,8)2
Mipo__gpr = ( ” ) 25,3 = 3,55 tCc-M.

P Mgy 355 000 _
5~ 0,9 (A1 +he) Ry ~ 0,9 (60—3,5—2,2—1) 2700 —
= 2,74 cM2/M.

Apmarypa nmopowssl Fp B ceuenun I/]”— [II” wa 1M JBAMHLL:

3,3 — 2,7)2
Mt 11210 57 000 ,
Fo="859r R, =09 (30-35—-22—1) 2700 =1 o™/m.

OnpenesisiioniuM ABJsgeTcs KOJHYECTBO apMaTypbl IO I'DaHU HOILKO-
JIOHHHUKA.

[Tpuaumaem 5 12A-11 (5,65 cm?) Ha 1M pnuusl dyHAaMeEHTa.

[TpoBepaeM npcuHocTh GetoHa B ceyeHun V/I—VI:

p
b hy
My, vi S 3 5- Ry, rie b=I wm;

(L— )2 « ., (5,1—3,9)
b 100- 302
= 1,3 T¢:M = 130000 grc.cm < 3 5 Ry = 35 6,4 =

= 165 000 krec-cm.

[Tpounocte Gerona B ceuennu VI—VI ynosnerBopena
Ipumep 10 (puc. 51). IlpoBepxa npounocTn 6eToHa NJAUTHOH uYa-
cTH (DyHAAMEHTA Ha «O0OpaTHHIA» MOMEHT B CJydae, Korja

N  M+Qh

!
8<"é"‘ H Puun< 0, THC Pyuy = P - ,

. M Foh
N® 4 yep h1b + g" b1

[TpounocTe GeTCHa MIHTHOHN dYacTH (QyHAaMeHTa NPOBEPsAETCA B ce-
YeHHAX 10 TPAHM MOAKOJOHHHKA H MO TPaHAM CTYNeHer.
B ceyenun IV—IV

b

My_v = = (1 —ha)® (Ps +2P4) S Rp Wi ; (93)

L
i—
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NH
= i T
Illllﬁl’ll Ay {7

bo |
ayali , S
r 5 =t
__r_-:,“\-l
I =T
74 I/
z,Z |
- Y A
Fy = Prake
Py =Py €019

Puc 51 Pacuerdas cxema dyugaMmciuia npu pacuere ¢QpyHaaMeHTa Ha
«0OpaTHbIL MOMEHT»

B ceyepuu V—V

My_y = (I —12)® (p3+2ps) < Rp Wr; (94)

24
B ceyeHun V/Ii—VI/

b b b
My;_yr = o1 ({—0) (ps+2pd) S ~

B ¢opmyaax (93) — (95) b1, L 1y, lo, Bn, b B CM; ps, py B Krc/cm?; Ry
B Krc/cm2.

Ry.  (95)

B N M+Qh
pi_‘“pMHH— F W '

x03(pduunenT & nan ceuenna IV—IV: k=hy/l;
ansa cevenuss V—V. k==ily/l;
s ceuenus VI—VI: =1/,
dopmyant (93)—(95) cnpaBenauBel aaa ps<i
H ps>0 npoBepka NPOYHOCTH B HAHHOM ceueHHH He TpebyeTtcs.

B dopmynax (93), (94) W, — MoMeHT CONDOTUBJICHHS HJs pacTs-
HYTOH rpaH4 OTOHHOro ceueHus

B unengx skonomMud pacxona OeToHa INPU HEBBLINOJHEHHH VYCJOBUA
[MPOYHOCTU AJIT HHUIKHEH CTYIeHH (YHAAMEHTA B CEUEHHHU VI—VI cae-
AyeT YMEHBWHTL BBIHOC HHMXKKHeH CTYNEHH; NPH HEBBINOJHEHHH YCJIOBHSI
NMPOYHOCTH B ceueHuH IV—IV caenyer YBeJHYHTb BHICOTY NJHTHOH 4acTH
pexXJae BCETO 33 CYET BBICOTHI BePXHEH CTYyNeHH (PyHHaMeHTa.

JaHo: Harpyskun Ha (pyHmameHT Ha oTMeTKe 0,00 Mm:
ME=1745 1c-M; QE="17 1¢, N8=55,5 1C, g% =0.



['ny6HEAa 3a/05m0IHS 1T0A0IWBH pynaamMenTa fi==3 M
PasMepnt ¢yHiaventa (puc 5H2) onpeAencHbl ¢ YUCTOM NPOBEPKH
Ha npojaBJARAlC

MH - QM A 174,54 173
e = - - == — = 105 cM;
N+ Yo, hib + q'b! 55,5+ 2:3-6,3-4,2
= =T = CM,

o _ _ S,
._S\ E“ % -pf‘faﬁﬂ' -72,24"ff/ﬂ2
S R
~ F %"
sy *-;--4 1’
r ] i
= é-, v "

Puc 52 Pasmepw ¢yHdaMeHTa H pacueTHas cxeMa NpH pacyere QyH-
JaMeHTa Ha «0OpaTHBIH MOMEHT»

VCJIOBHE TIDHMEHEeHUT pPacyeTa BhIOJHEHO.
N M4-Qh 55,5-1,2 (174,54 17 3) 1,2.6
Pu = Pyuy = — - = o ‘
F 14 6,3:4,2 4,2.6,32
=252 —972=—17,2 1c/M? = — 0,72 xrc/cMm?,

[TpoBepsieM npouHOcTh O€TOHA NJHTHOH YacTH (PYHIAMEHTa B ceue-
uuu IV—-IV;

R
iy

N (M -+ QHh) hy 2,4
= — = 2,52 — 9,72 = —1,1 2 =
Ps="p W 6.3 5 e/u

= — 0,118 krc/cm? = 0,12 xre/em?;
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p3<<0 — mpoBepKa MPOYHOCTH B JaHHOM CeYeHHH Tpebyercs

420
My_1y = —, (630 —240)2(0,124-2.0,72 )=

= 4 160 000 Krc-cM = 41,6 1¢-M.

OnpenensieM sesuunny W, B ceuenun IV—JV.
Ceueuve IV—]V ¢cM Ha puc 53

F = 420.30 4 300-30 - 180-30 = 12 600 - 9000 1~ 5400 = 27 000 cM3:
S = 12 600-15 - 9000-45 - 5400 75 = 999 000 cM3;

999 000
H — p— . B — —— = .
¥ 97 000 37 cM; Yy 90 — 37 = 53 M
16800
2
Qs
). | ST
J000
4200 ¢

4

Puc. 53. [TauTtHas vacth ¢yHAaMmeHTa B ceueHuu [V—IV
i — pacTsiHyTad 4acTp CEYEeHHA, 2 — CcxKaTasd dJacTh CEYCHHA

MoMeHT HHEDUHH CXKaTOH YacTH CEUEHHS OTHOCHTENBHO HYJeBOH
JTHHHH

20-308  300.73
[, = : (;230 + =5 +-420:30 (37— 15)1 +

4300 7-3,5%2 = 7078 000 cm2.

CTtaTHyeCKHH MOMEHT PAaCTAHYTOH 4YacTH CEUYEHHS OTHOCHTEJLHO HY-
JT€BOH JIMHUH

Sp=300-23-11,5 - 180 30 (83 — 15) = 284 500 cm?®.

[To ¢popmyse (21) CHuII 11-21-75

2 2.7 078 000
Wy = — 22— +Sg, = 284500 =

|

h—x
= 382 000 - 284 500 == 666 500 cm3.

llpy wMmapxke Oerona MI150: RpW,=0,85.6,3-666 500=3 560 000=
=3D0,6 T¢-M; Miv_rv=416 1c-M>R,W, vyci0oBHe INPOYHOCTH He
yaosaetBopeno. Ilposepsem npouHocTh, 6eTOHA HHXKHelH CTYNeHH ¢yH-
RaMeHTa B ceyeHun VI—VI-

N M+Qhr I, 4,8
= — = 2,52-—9,72 ==
P3 F W ; , , 6.3
= — 4,9 1c/M2 = — 0,49 Krc/cm?;
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420 -
My, vy = o4 (630 — 480)2 (0,49 4 2.0,72) = 760000 Krc-cM ==

=7,6 TC-M,
b hy 420-30°
3 Ry =3 0,85-6,3 == 580000 krc-om = 5,8 TC*M.
b ks

My;_y; = 7,6 ¢ M > Rp — ycj0BHe NPOYHOCTH Ke YAOBJET=

3,5

BOPEHO H IJsi HUXKHEH CTYNEHH
H3mensiem raGapurbl NJAMTHOH YacTH (GYHAIMEHTA, YMEHbLIUMB Bbi-
HOC HMXKIEH CcTYnelld M yDeAYUYHB BBLICOTY BCPXHEH crynenu (puc. 54)

L -
b =1200
2 8 7
II“ r?
| <
E:) —
Er? ;63:7'500’,
& L by =3000 |
k b =4200 1,

Puc 54. Pasmepbl dyHAaMeHTa NPH H3MCHeHHM rabapuTOB Cro NJHTHOH
JacTH

786U

N

J004

4200
7 - —

Puc 55 TlnntHas uacte ¢ysmameHta B ceueHuu [V—IV npu H3MeHe-

HuH rabaputos pyHAaMeHTA

Yy 48
|

[IpoBepsem mpounocTh O€TOHA HHJKHCH CTYHeHH ¢yHIaMeHTa B
ceyeuuy VIi—VI

1
py = 2,52 — 9,72 i = 5,3 T¢/M2 = — 0,53 Krc/cm?;

’
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420
My, _v; =- o (630 — 510)2 (0,53 4 2-0,72) = 495000 xrc-eMm ==

==4.95 Tc.M;

b b

CTYIIEHH BAIIOJHEHO
[IpoBepsemM mpounocTh OeTOHA TWHTIOH dacTH (QyHIAMEHTA B Cceue-

uuu [V—IV.
OnpenessieM BenauyuHy Wi, B ceuenun [V—IV (puc 55):

F = 420-30-4+300-30 4 18045 = 12 600 - 9000 4 8100 = 29 700 cm®:
S = 12:600-15 -- 900045 - 8100.82,5 = 1 262 000 cM?:
1 262 000

Ry = 5,8 Tc-M— yc/1OBHE TIPOYHOCTH HHXKHeH

= = = 42,5 cMm; = 106 -— 42,5 = 62,5 cM.
Yo 59 700 cM;  yg =10 4 5 cM
MoMenT MHepuHd CxarToil 4acTH CEYeHHs OTIOCHTSNbHO HY/CBOWH JUHHU
420303 300.12,53
[ = > -+ 5 -+ 420.30 (42,5 — 15)%

1+ 300-12,5.6,252 — 10670000 cwm4

CTaTtHyeckdid MOMEHT PacTIHYTOH YacTH CEUCHHST OTHOCHTENLHO HyJeBof
JIMHHUH;

Sp = 300.17,5-8,75 -4 180-45 (62,5 — 22,5) = 370 000 cm®;
210 670 000
42,5
Ry Wy =0,85.6,3 872000 = 4 670 000 = 46,7 T1C-M;

Mivoiv=41,6 ¢ Mm<<RpyW.=46,7 TC-M — yCJ0BIIe NPOYHOCTH BLIIOJI-
HeHO
IIpunumaeM pasmcpsl NANTHOH dacTH yHAaMmMeHTa no pHc 54

We = 370 000 = 502 000 4- 370 000 = 872 000 cm3;

IHNPUJIO)KEHHE 2
FT’PAPUKH NJ PACYETA OCHOBAHHHY H &oYHINAMEHTOB
[Ilpumevanuss Kk rpadgukam puc. 56

1. TTopsiok onpenpeseHHss pacue€THOI'O JAaBJEHHSI Ha OCHOBAHME YKa3aH
cTpeaKaMu Ha rpaduxkax puc 96,8,2,3,4 B uacrHOCTH, Ha rpaduxe 3
yKasaH TMOpafAoOK onpenedeHus R aasa ciayuaes q@p=!16°, b=2,8 M,
h=28 M, c=2 t/m% [Ipocaenup 3a HamnpapiaeHHeM CTPEJOK, HAYH-
Halomuxca ot b==2,8 M, MOXHO ONpeleNuTh, UTO pacyeTHOE AaBJje-
HHe Ha OCHOBaHHe R==24 T1c/Mm2

2. O0beMmubifi Bec rpyHTa npuHaTr pasubiM 1,8 1/M® Ecan daxTuueckuil
00beMHBI# B€C TPYHTA OT/IHYAeTCs] OT MPHHSITOTO, TO IIPH OnpeleJe-
HHH pacuyeTHoONo0 JAAaBJCHHS HA OCHOBaHHe 10 TIpadpHkaM cjaenyer
3HayeHHe TpH ¢=0 YMHOXHUTb Ha OTHOlIeHHEe Yo/l,8, rae yo — dax-
THYECKH YCTAHOBJIeHHBIH OOLEMHEIN BeC IDYHTA
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Puc 56. TI'pa-
duKky A9 On-
peieJieHHs pacs

‘B ESE= 4eTHOTO JlaBJie-
‘ -~ HUS Ha OCHOBA-
4 HUe
| ] B
54 —
2 |
“;c 5 :
S 7
r 2
=3
A
8 10 G 30 36
R, re/mt
d) #=74"
oM hf 2 3 4§
) . - ~
4 ==
j I—
] ' ]
EH 4
, ;'
N 00 - ]
X7
~3
N
Sy
R,1c/m7%
o/ #=16°
5 oM =7 2 J 4 SM
[
4 -
3 -
_ J /
|
Z
o ~ ;
=0
S 2SS
“ 33 —
j .
A A
d 7 20 34 Jé
R 1c/M?

96



i

o EH...
Sy RSN _ NS
Yy .,W; ~
& S N us x
Qx .
_ o i /
N B ~
he = 0 T ~ =
1 > :
‘ - - — ...._.._r... 11 —
e [ w} e e
e, s - e
L =1
_ﬂU A o
S N = S o~
3. ~ g
2 i
ow T
%l
_.-.fl_ . ——
e W " -
|_l|..___....._ ] - =y
R &[S S D <
X | X
oy QO 'y . ey o B R VT K, ey 3 M oy Yo €23 Yo OGNy
{ B . n
2 Wf21°D P~ aW/IL°) " /31"

97



=3

I
..wm Y _\ ~ ey ~
D Llr .W.. ..J/JIJJ,...
Lt - b e .I.JI
TR i .. ST
M .._._.r.._._.._..f......_ = .,_uhﬂzf - ] — \\ nﬂn_, s, of _...._r!..r ..J.........
~3 ._.._...._....:.:._...._ _.........._......L m - i/ ._.........._....._ M _.....f..._...._. 1..?.__....:..... B
~ - -
s .J.I._.._J | Pn_. T - ...,._-...........
B ....._....._._,..._..... _ N .............._..__ _* .........r“...._,........... > ......_...... |
B [ v i
_.._._.__..._._...... _l._..........u.../..,”..ﬁl ] ey _ [7......_....._.r 'Y - = _/’I.I
ke o = rf“.I....._ ........ P, : s " ™ _/7 .
B ....lr.......:r..._._... ™ ) - l_l n._/qu i R e _ \
1 . ._ w Mty P e
Y TR o~ L3 R
% = ,..._......_.m...,. = A ¥ =N a\\h\ M .y
T mmf Rl i S- W / T
. - 111

i
Fi
i
~—
AN i
i
I
.
Fi
Fi
f/L
;é

/

i
__/_
LAWY
£
/!f
-
2
-+
i

50

R,7C/IM°

40

30

/

h LT <
____ e
RSN R RS
[ P 2
TR /717 - :
tt u._r...,...Tr. - !:Hf y _[ l . S| T
L ] ....._.......f | Lo ...._:....:...... .
o

]
i
£1
AW

i
/.

20

_....____.___. 4 w\

b,M

Yy w oy

i
=
2y

8 70

&M
]
4

|
=
I—

ok = /o1 3 PY707 0,

10

N -0 - b



K) #=30°
6,M h=1,0m 2.0 Ja

N

4,0

1r

4,0

Ja 73/ 7 i i
’ v
P i

=2
f 17 /?_‘5;0

o0 e

A a éé+ zi A A ka7 A A
r 00
~
X 10
No20
72,0 20,0 30,0 40,0 500 54,0
R Ic/M?
) =329
b M n=10M 2.0 Jd
N/, A ¥ /y I A S, 7 17
40} ﬁ'L/")?L 7 /th’/f - 7
’ /4 S e o 27 A i
7 /Z f;/?I_J/ 7 . /__/_-
Jﬂ{ r Wi ~ 4 // v
_/ 7 . 7 =4
A STRVAVAYIY,S aaa
S AvAV. . A ArAviv. S &7
— 7/ yi 7
j;a / 4 jv’ 'Ff
N:: a =
S 10 SS
= 20 ...
12,0 20,0 SI/X, 400 308 5.0
Ric/m*®
M) p=34°
b, M h=10 2.0 J,tz’_r |
A 712 T 7 v
SR S S AT ST S
4 0 7 /f d jj" 7 !f ; 7{
_.i_ ; ~ 'IIL?/-LI 7 ffffﬂ
5,0 - 4 7 f A f /szl_“?/d 43!?
e yf A 7 |
70 7 £ — AT AAF 4 f,[ :
o~ ']_ 7 7 b
= A A .
N, L
Y
10 N
14,0 200 Jo,0 40,0 50,0 60.0
R.1c/M?

a9



5

16,0 200 30,0 40,0 500 60,0
Rrc/m?

0/ ¥ =38°

0, M f=10m 2.0 30
3,0 3 w -

4.0

C,rc/m2
L K0
SN

200 300 400 300 60,0 70,0
R.7c/mé

2,0

i
W

5,0

200 JOG 4800 300 500 700
R,IC/M°2

100



9{, M

2,00 J 1
N 7o
oy
y N 5
’ _ A
NN
— ,Jé'; ,.:E;
A - <
% l
0,5 v RINE ;
) cé? ™
- oty
011N >
; 2 10 5 70 75 10 ¥ ,
/ fy

Puc 57. I'paduk koadpdruuentos A aas onpenencHus Beca byH-

N
A2MCHTA C BECOM TIPYHTA Ha ero ycrymax Fi== :
M
e = N — AJis BHEUCHTPEHHO HArpYMKEHHOrG QYHIaMeHTa, M;
e = My | My 1863 DECHEHTIDEeHHO HarpyxexHoro
1= I — A E
N Nm

QyHDaMeHRTa ¢ MOMEHTAMH B ABYX HalpaBJieHHSIX, M;
1,2 R — nanbonbliee pacueTHOe naBjeHHe Ha OCHOBAIIMe y Kpas
MOAOIUBLI BHEUEHTPEHHO Harpy:XeHHOro (GyHpaMeHTa: 1.5 R — 1o
XK€, B yIJIOBOH TOYKC MOAOWIBE! BHELECHTPCHHO HATPYXXeHHOro dyH-
AdMCHTA C MOMCHTAaMH B [ABYX HanpaBjeHHAX, T/m2%; G — Bec dyu-
AlaMEHTA C BeCOM IPYHTa Ha ero yerymax, T, G==A4h; N, ; M, M.,
My, TC M, Yep, T¢/M?; i, M TTopsaox OnpeneneHNa KoddhuilHeHTa
A yxasau Ha rpaduKe CTPCJnaMM, B YAaCTHOCTH, JUIS Fi=8 ¥ e;=
==0,83 Haxoanm A=34

Ta6bauna 27

ie—

3HaueHH] Ko3tdouuHeHTa & npu A, M

b, M -
] o | 3 4 5
l | "
1 1 1,3 1,6 1,9 l 29
9 ] 1,2 1,4 1,65 1.9
3 1 1,15 1,3 1,45 [.65
4 1 [, 1 1,25 1,4 1.55
5 ] 1,1 1,2 1,35 145

101



ZL T T : . 2
' | 1] R0 vl R SR R
= + 1 SN Y ¢
AT X - L ~. 3 ]‘* HNE
- 2 b
! 9)[ N \E«ﬂ*‘%
..--'—-"J"-": ﬁ\\ 3 ?ﬁﬂ“ I
pisst: &
ﬂ‘f A= f—(’.‘. . |
2 -fbj ----:: ' N
f 15 2 I 4 5 67881 15 20%2530 40 506070
2
Puc bH8. F]ﬁcpma,nm onpejﬁnermﬂ pa3MepoOB MNOAOLIBK ¢dyHIaAMCII-
_|_.
TOB [Fy=—= y Co="""""""— JIJIF BHCUEHTDEHHO HATPVKEHHOTO
1,2Rm " % N+G P Py
M, M,
dhvHIaMenTa, M, e -+~ — JJisi BHENEHTPEHHO

NG (N -+ G) m

HarpyKeHHOro QyHjaMeHTa ¢ MOMEHTaMM B ABYX HalpaBJCHHAX, M;
1,2 R — nauboJsbliee pacyeTHOE AaBJieHHe HA OCHOBaHHE y Kpas NoO-
AOLIBBI BHEUECHTPEHHO HarpyxXeHHoro ¢ynmamenta; 1,6 R—To Xxe,
3 YIJTOBOH TOUKEe TONOIUBbI BHEUEHTPEHHO HArpyXeHuHoro ¢hyHIaMeH-
Ta ¢ MCMEHTaMHM B ABYX Hanpasjacuuax, tc/m?, N, 1, M, M., M,,
TC-M; Yep, TC/MY h, M; [, M llopsnox onpeneneHHst Gosbluero pas-
MCpa [OAOIUBLL (YHEAMEHTa [ yKaszaH Ha rpaduxe cTpesKamu
B yactHoC1H, mis e,=0,33 n F,=22,4 naxogum (=55 m

. i}ﬂ' P KICCH® bog het 423 422 b1
' 7
3 T T
BESSSSss
7 r— -

4] 2 2,5 J 5J ¢

Puc 59 Tpadpuxk nnas onpenedieHdUs rjyOHMHBl 27 CKHMAaeMOH TOJIUH OC-

r

2
Hosauns. [lopanox onpeneneHds OTHOLIEHHUS 5 yKa3aH Ha rpagduke
cTpeikamMu B uacTHOCTH, A P 1,92 xrc/em?; b=35M u

[[b=1,4 naxonum 2'[b=1,96; 2'=1,96 b=6,9 (3mauenne R onpexeis-
ercss no taba. 27)

102



>ty

4.0 | A0 I - ir IRENK
\ T 1 ] !
35 N T
30 : T
P -0 krefordi—
25 p
¥ [
40 L
J L
15 |
EEENNN |
y muguas -
RENENE : 7
45 | T —j . | v
AR HH - |
1T [ {5 .
a0 |

SRR I NSO 415 02 028503 04 05064708090 15 20 25 f’”
i Pa KIC/CH
-

Puc. 60. I'papuk pas onpepenennss HononHutedbHoro (K NPHPOAHOMY)

NaBJleHnsl B TPYHTe p. (Ha ruayOHMHe 2 HH)Ke NOHOIUBH (PYHAAMEHTA).

[Topsiox onpenenenusa p. yxasaH Ha rpaduke crpeJkamu. B 4acTHO-

CTH, st 2fb=1,2, Ilfb=1,4; p—vyh=2,6 Kkrc/cMm* HaxomuUM p,=
=0,83 xre/cm?

OCHOBHbBIE BYKBEHHBIE OBO3HAYEHHA

YcHIHS OT BHEHIHHX HArpysox

N — HOpMaJbHAS cHJI2 Ha YpPOBHe NOMAOWBH (DYHEAMEHTA OT pacuer-
HBIX Harpysox 0Ges yvyera Beca (yHAaMeHTa M TPYHTA Ha €ro
ycTynax;

M — varnBanomuii MOMEHT Ha YypOBHE TNOACLIBH (JYHAAMEHTA OT pac-
HYETHBRIX HATrPY30K, nepejarouluxXci Ha QYHIAMEHT OT KOJOHHBL;

(Q — nonepeyHas cuJa Ha ypoBHe BepXa (YHAAMEHTa OT PaCyeTHbIX
Harpy3ok, nepejamwascsad Ha (PYHAAMEHT OT KOJOHHBI,
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Puc. 61. I'padux puas omnpejneseHuss paboyeH BBICO- i

ol Gynnamenta Ho. Jas UEHTPAJbHO HArpyXKeHHO- npr " —
=
. m———
ro pYRIAMEHTA Prp=pi= 1~ Krc/cMm?; ans BHe- 'ET
U.E:HT}J&HH% Agarpymenﬂom GYyHIAMEHTA prp==Po=: - 1
= w3
= —— - —, kre/em?; Fa==b(l—0,5 b+-bu—h), ¥ =]
Ib 12 b i 1
Rp — pacuetnoe conmpoTHBJeHIiCc 0eTOHA pacTsKelilo, | L |

krcfem?; mg ~— Koot duuuent ycaosuft paboinl Oe-

ToHa coracHo Taba. 15 CHuall 1I1-21-75
[lopsanok ompefeteHHs BHCOTH GyHAaMcHTA Hy nokasaH CTpejikaMn na

mg R

rpadHke: Mo HaHJEHHBIM 3HauyeHHAM Fa=16 M2 nu 6 "7 —3 no s3a-
Prp

AaHHOMY 3HaueHH© bx=100cM HaxoaAT pabouyio BBICOTY (YHIaAMEH-

Ta Hg=98,5 CM
B cnyyae xorjia npoBeEpKa Ha NpOAAaBJHBAHHE NPOH3BOANTCA OT HHMIKHE-
ro obpesa noaKOJOHHHKA, BCJHUHMHA by 3aMeHsIeTCsi BEJMUYHHOH bp, My —
BEJIHYHHOA Hp

NP — gopMaJsibHast CHJa Ha yPOBHe NOAOWIBMW (¢yHAAMEHTa OT HOpMa-
THBHBIX Harpysoxk 0e3 yuera Beca ¢GyHAaMeHTA H IPYHTAa Ha ero
yerynax,

M® — p3ru6Gaomuid MOMEHT Ha yPOBHe NOJACLIBLI (YHAAMEHTA OT HOP-
MaTUBHbLIX HATDPY30K,

H "
M, — u3rubaomui MOMEHT Ha YpPOBHE MOJOLIBLI (hVHIAMEHTa OT HOP-

MAaTHMBHBIX HArpy3oK, NEHCTBYIOINWH B HanpabJeHHH OoJBIIero
pasMepa (ynraMenra /,

H ¢
M, — u3rubaolWNE MOMEHT lla YpPOBHE HOJOMBH (yHAiaveHnTa OT HOp-

MATUBHLIX H3Trpy30K, IAeHCTBYIOILKMH B HAlUPAaB/APHHH MEHBILETo
pasMcpa b dyHaaMenTa

XapakTepHCTUKA MaTepHaNoB

R — npoektHasd Mapka OeroHa ¢yHAaAMEHTa IO NPOYHOCTH HA CHKATHE
(ky6HKOBas NMpPoOYHOCTL OeToHA), Krefenme,

Rp — pacuetnoe coOnpoTuBNeHHe OeTOHA  DACTIXKEHMIO, TPHHHMaeMoe
KaK JJs XKeJe306eTOHHBX KOHCTPYKUAHA, Kre/ecMe,

Ka — pacueTHOe CONPOTHUBJIEHHUE TNPOAOJbLIIOH pPACTAHYTOH apMartyphl,
krefeme,

XApaKTEepHCTHKA FPYHTA

@ H (¥ — COOTBETCTBEHHO PAacYETHLIA H HOPMATHBHLIXA YIOJM BHYTPEH-
HeIo TPEeHHUS TpYyHTa;
¢ U C¥ — COOTBETCTBEHHO pacueTHOE H HOPMATHBHOE YJAeJbHOE Cleln-
JEHHe JJIl TJIMHUCTBIX TPYHTOB WK PacyeTHHIH H HOPMATHB-
HBIH NTapaMerp JIMHEHHOCTH JAJS NECYaHBIX TPYHTOB;
E — monyan pedopmalluy TPYHTA;
R — pacueTHOe HaBJEHHE HA TPYHTHl OCHOBAIMA,

Yo — OObEMHLHIH Be€C TPYHTA, 3aJjieraiollero BbllIE OTMETKH 3aJ10-
JKeHHa QYHNAaMeHTa;

105



LBy bliyy L0, L-Lp 10

By unt B B B b4t (0B [ bby s bobpy} B-bs} 652, 10
180 TERNT
170 &,
160 2

160
790 P

730 = _

g NF

/10 e
100 AWY
g0
80

70 t:,

Puc. 62 TI'padbuk pnsg onpefesieHHs apMaTypPH NOOACIIBH (PYyHAAMEHTA
F. Ha | M wHpuusl Aaa papsaenns 1 xr/em? apmatypu kaacca A-I;
F,— niomaner cedeHuss apmaTypwt Ha 1 M wmHpHHB, Fp=Ulap;, cM?;

Ps + 2 pa
Fi=F, ~,CM2; p1, P2, P3s— NaBJEHHS Ha TPYHT OT PaCYETHHIX

3
Harpysok, onpefenasieMbie no ¢opmynam (27), (28), (51).
IMopamok omupeieleHHs apMaTyphl NOROIWBH ¢dyHaaMeHTa Fa NOKasaH
cTpeaAKaMH Ha rpaguke. B gactHOocTH, AN Ho=126,0 cMm u [—/ix=
=45 M HaXOAUM [Fa=28,25 cM?
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Puc 63 IlpepesibHbie 3HA4YeHHST AJHHBL  yyacTKa [ HIHXKHEH CTYNeHH

dynpaMenta (BoicoroH hy=30, 45, 60 cm u3s Oerowa mapok MIBO,

M200, M300 xrc/cm2), Ha KOTOpOH TNPOYHOCTL HAKJIOHHBIX CEYEHHH
obecneynpaercsi OeTOHOM

N
Ang UeHTpanbHO HArpyXeHHOro (QYHAAMEHTA prp=p;= lb’”c/mz
N
JJis BHEUEGHTPEHHO  HaArpyXeHHOr0  QYHAAMEHTA prp=pp== TS +
M Lk
+'_12_5-", krc/cm2 I'paduk coctasaed Aas ko3¢p¢puu¥eHETa YCI0BHH

paGoTel GeToHa mey==1, Npu APyrux snaueHusx me; (cm.tabsa. 15 CHull

11-21-75) nonyvyenwoe 3Hadenue [g YMHOMXKAETCHA HA BEJHUHHY Yms,
Vep — YCPEAHEHHBIM 00TreMHBIH Bec (yHAAMEHTAa ¢ TPYHTOM;
p — cpeanee (paKTHYECKOe AaBJieHHe Ha TPYHT NOA NOAOMWBOH
dbyngaMesdTa OT pPacyeTilbiX LArPy30K, Krefcm?, He npeBhinja-
olljee PacuyeTHOro AaBjieHHs R

["eoMeTpHdeCKHEe XAPAKTECPHCTUKH

F — naomads nogolBbl GyHIaMEHTa;
W — MOMEHT CONDOTHBAEHHS NOAOUIBH (YyHIAMEeHTa B HaAlpas-
JEHHAH XeHCTByowero uarubamliero MOMeHTa,
Wx — MOMEHT CONpDOTHBJEHHA nOAOWBH ¢(yHAAMEHTa B Halpas-
JIGHHH JeHCcTBUS H3THbaomero MoMeHTa Mxy;
Wy — MOMEHT CONpPOTHBJAEHHS TIOAOIIBH (QyHHaMeHTa B Hanpas-
JeHHH nedicTBHa uirubaloniero MoMeHra My;
b — MeHplUIast CTOPOHA NPSMOYIOJNbHOH NOROWIBH (QyHAaAMeHTa;
[ — Bosbllasi CTOpOHA MNPAMOYrOJBHOH NOAOUIBLI (yHIaMEHTa;
0w — MeHbIIHI pa3Mep CeueHHs IOAKOJOHHHKA;
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ln — GOJBIIKHA pa3Mep CeYeHHd MOLKOJOHHMKA;

N — OTHOUI€HHE MEHbIUEH CTOPOHBI MNPAMOYIOJbLHOH INOAOLUIBLI
dbyugaMenra K Ooablei;

hg — paccTOsiFUe MeXIAY KapYXHBIMM TPaHSIMH ABYXBETBEBOH
KOJIOHHBI;

bx — MEHBIIME pasMep CEeUYEHHUSA IPAMOYTOJLHOH KOJOHHBI Y 006-
pe3a QysraMenTa;

lx — OOJIPIIMA pa3Mep ceueHHSt NPSIMOYTOJbHOA KOJOHHH Y 00-
pesa )yHXaAMEHTa,

Hy — mosaHaa BhicoTa (hyHRaMeHTa;

H — BLICOTA NJIMTHOH 4aCTH GVHIAMEHTA,

Hy, — pabouas BBICOTA NNHTHOK YacTH (yHIAAMEHTa;

hy — BLICOTa MMOAKOJIOHHHKA:

hy, Ny, hg — COOTBETCTBEHHO BLICOTA OT MNOAOWIBH (YHAAMeHTa NepBOH,

BTOPOH U TpeTheH CTYNeHEH yHIAMEHTA;

fiyy — paboyass BHICOTA HHMXHEH CTyneHH (yHIaMeHTa;

i — raybuHa 3anoxkeHuss (HYHRAMEHTAZ OT INIPHPOAHONO YPOBHSA
'PYHTa HJIH OT IJIGHUPOBKH CpE3KOH [0 MNOLOWBH ¢(yH-
NaMeHnTa



COREP)XAHHE

[TpeAHCAOBHE . . . « « « « « = « + =« =

. O6mue yKazaHus CoL Lo :

2. Harpysxu, yuntbiBaeMbpie B pacCueTax OCHOBaHHMi H  KOHCTPYK-
UHA QyHXAMEHTOB . . . . . . . . Coe e e

3. Pacyer ocHOBaHHE M oNpeiesieHHe pa3MepoB NOAOIIBH GYHAA-

MEHTOB . . + + o o + o o o v v e e e e e e e
4. Pacuer pyHOaAMEHTOB ,

Pacyer Ha npojaaBJuBalve IPH MOHOJHMTION CONPSI2KEHHH

KOJOHHB HJIM NMOJKOJOHHHKA C TJAWTHOH 4acTblo (PyHIA-
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