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1. OBILLHE MOJIOKEHHKA

1.1. PyxoBojAcTBO pacnpOCTPaHsercs Ha NPOSKTHPOBAHHE TPaBHUTA-
HMOHHLIX MOANOPHHX CTEH JJIfi NPOMBIHIJIEHHOIO H IPAaXAAHCKOTO CTPOH-
TeAbCTBA, BO3BOAMMBIX Ha €CTECTBEHHLIX OCHOBAHMHUAX, a TAKXKe Ha ApO-
eKTHPOBaHUe CTeH NOABAJOB TNPOMBIUIIEHHHX W TPaKAAHCKUX 3XAHUM,

1.2. PYKoBOACTBO He PacnpoCTpaHseTcs Ha MNPOEKTHPOBAaHHE HOA-
MOPHBIX CTGH MarHCTPasjdbHBIX JAOPOr, T'HAPOTEXHHYECKHX COOPYXKEHHi,
MOAMOPHBIX CTEH CHELHAJbHOrO Ha3HauyeHHs! (NPOTHBOONOJI3HEBLIE, NPO-
THBOOOBANbHBIE U AP.), 4 TaKKe HAa NPOEKTHPOBaHHE HOANODHLIX CTeH,
NpeIHAa3HAYEHHBIX JJA CTPOHTE/]bCTBA B OCOOMIX YCJOBHAX (HA BEYHO-
Mep3J/iblX, HaOyXaloujHX, NPOCajOYHbIX IPYHTAX, Ha NoApabaThiBaeMHX
TEPPHTOPHSAX H AP.).

1.3. IlpoexTupoBaHue MNOAROPHBIX CTEH H CTeH TOABAJOB AOJKHO
OCYILECTBJ/AATLCS HA OCHOBAHUM:

yepTeXkefl reHepasbHOrO nJaHa (ropU3OHTANbHAR M BEPTHKAJbHAN
TUIaHUPOBKA) ;

oTyeTa 00 HHXKeHepHO-reOJOrHIeCKHX U3BICKaHHAX;

TeXHOJIOTHYECKOro 3aJaHMA, COAepiKallero OaHHble O HArpyskax H
npud HeoGXx0onHMOCTH 0coOble TpeOOBaHHs K INPOEGKTHPYEMOl KOHCTPYK-
uuH, HanpuMep, TPeGOBAHHA MO orpaHHuYeHHI0 XedopMauuii # Ap.

1.4, KOHCTPYKUHA NOANMOPHHIX CTEH H CTeH MOXBAJIOB JOJXKHA yCTa-
HaBIMBATLCSH MO JNaHHLIM CPABHEHHWS BAPHAHTOB, HCXOAS H3 TeXHHKO-
IKOHOMHuYECKON 1Le/1eco06pPa3sHOCTH HX DPHMEReHNs] B KOHKPETHHIX YCJ0-
BHAX CTPOHTENBLCTBA C YUSTOM MAKCHMAJIbHOIO CHMIKEHWR MaTCPHANOLM-
KOCTH, TPYAOSMKOCTH H CTOHMOCTH CTPOMTENBCTBA, a TakkKe ¢ YUeTOM
VC/IOBHI 3KCIMyaTal{HH KOHCTPYKUHH,

1.5. TToanopHble CTeHb, COOPYXKaeMble B HACRICHHBIX MYHKTAX, CJle-
AyeT IPOEKTHPOBATH C YUYETOM AaPXHTEKTYPHHIX OCOOEHHOCTEH  ITHUX
HYHKTOB.

1.6, [Ipu mpOeKTHPOBAHHH MONNOPHHIX CTEH H CTEH MOABAJIOB JIOJIX-
Hht [PHHUMATLCA KOHCTPYKTHBHBIC CXeMH, ofecrneudsaouiue Heo6Xoau-
MYyI0 MPOYHOCTb, YCTOHYHBOCTD H NPOCTPAHCTBEHHYIO HEH3MEHSAEMOCTb
COOpYXeHHs B 11€JIOM, a TaKxXe OTACJbHHX 3JEeMEeHTOB ero Ha BceX CTa-
JUAX BO3BEACHHS B KCIVIyaTanUH.

1.7. SneMeHTH cOOPHBIX KOHCTPYKHHME AOMKHH OTBEYaTh YCJHOBHSM
UHAYCTPHANLHOTO HM3rOTOBJCHHS HX HA CHCUMANUIUPOBAHHHX ApesNpHS-
THAX.

LlesecooGpasHo YKPYIHATH 2JeMeHTH COGODHBIX KOHCTPYKUHH, Ha-
CKOJIBKO 3TO [O3BOJAKIOT I'PY3OHOABEMHOCTb MOHT2MKHBIX MEXaHH3MOB,
a TaKkXKe YC/J0BHA H3rOTOBJIGHHA M TPAHCIOPTHPOBAHMUS.

1.8. [I19 MOHOJMTHHX ¥Ke/Je300eTOHHHIX KOHCTPYKIHHA ClIeAYeT fpe-
AycMaTpHBaTh YHHOUUHPOBAHHBE oONajdyGOuYHHe H rabapuTHble pasMe-
PhHl, NO3BOJISONIME NPHMEHATb THHOOBLIE apMaTypHble H3Je]HS M HHBEH-
TapHY1O Onanyoky.

1.9. B cOOpHHX KOHCTPYKHHNX MNOANOPHHX CTEH W CTEH MNOABAJIOB
KOHCTPYKUKH Y3/I0B H COCAMHEHUH SMeMeHTOB AOMKHH obecneywBarb Ha-
AeXHYI0 Oepejauy ycuiull, MPOYHOCTh CAMHUX JIEMEHTGB B 30He CTHIKA,
a Takxe CBA3b JOINOJHHTENbHO YJOKEHHOro 6eroHa B CTHIKe ¢ GETOHOM
KOHCTPYKILHH.

1.10. TTpoekTHpOBaBHe KOHCTPYKUHHR MOAMOPHBIX CTEH H CTeH NOJ-
BAJIOB MP# HAJHYAH ATPECCHBHON CPeAnl JOJXKHO BECTHCh C YYETOM J[O-
NOJMHHTebHEX TpeGosanufi, mpeabsBiaseMuix riasofi CHull 111-23-76.

1.11, TlpoeKkTHpoBanne Mep 3aLIHUTH XKee306eTOHHBIX KOHCTDYKUHMA
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OT 3JIEKTPOKOPPO3HH [OJIAKHO NPOH3BOAHTHCA C Y4eTOM TpeGOoBaHHMI
CH 65-76 «HucTpykuus 1m0 3aluTe XKejge300eTOHHBIX KOHCTPYKUHMH or
KOpPPO3HH, BH3HBaeMOH 6NyXKAAIOMHUMH TOKAMH».

1.12. IlpH NPOEeKTHPOBAHHH MOJAMNOPHHIX CTE€H H CTeH HOABAJIOB CJe-
AyeT, Kak NpaBHJIO, NPHMEHATb YHHU(PUUHPOBAHHHE THIOBHE KOHCT-
PYKIHH.

TlpoexTupoBanHe HHAHBRAYAJbHHIX KOHCTPYKUMII HOANOPHHIX CTEH
M CTeH MOABAJOB JONYCKAaeTCsd B Tex CJIyyasx, KOTZa NapaMeTpl u Ha-
TPY3KH AJsi HX DNPOEKTHPOBAHUA NPEBOCXOASNT MapaMeTPhl M HarpyskH
AN THIOBHIX KOHCTPYKUHH, 60 KOrja MpHMeHEHHe THMOBHLIX KOHCTPYK-
oui# HEeBO3MOXKHO HCXOAS H3 MECTHBIX YCJOBHH OCYIECTBJIEHHsI CTPOH-
TEJIBCTBA.

1.13, B PykoBoacTBe paccMaTpHBaOTCA IOANOPHBIE CTEHbl M CTEHBI
NOABANOB NPH 3aCHINKE UX OAHOPOAHLIM TPYHTOM,

2. MATEPHAJIbI AJ1s1 NOANOPHbLIX CTEH

2.1. B 3aBHCHMOCTH OT IPHHATOrO KOHCTPYKTHBHOTO pelUCHHS IOJ-
NOpHble CTeHH MOryT BO3BOAHTHECS H3 XKeae3o0eroHa, 6erona, GyroGe-
TOHA H KaMeHHOH KJIalkH.

2.2. BuiGop Marepuana AJjisi ODOANOPHBIX CT@H 06YCJIOBJHBaeTCs TeX-
HUKO-5KOHOMHUECKHMH CO00paKeHHAMH, TpeGOBaHHAMH JIOJATrCOBEYHOCTH,
YCIOBHAMH IIPOH3BOJCTBA PaGoT, HANHYHEM MECTHHIX CTPOHTEJNbHEIX Ma-
TEPHAJIOB H CPEJACTB MEeXaHH3aLHH.

2.3. )KenesoberoHunie 1 GeTOHHHE MOAMNOPHLIE CTEHH PEKOMEHIyer-
¢Sl NPOEKTHPOBAaThL H3 OETOHA INPOEKTHOH MapKH Mo IIPOYHOCTH Ha
cXaTHe!

Ui cOOopHblX 2KeNEe300ETOHHEIX KOHCTpyRuuit — M 200, M 300,
M 400;

ILJS MOHQJIMTHHIX KEJe30GeTOHHBIX H OCTOHHBIX KOHCTPYKUHH —
M 150, M 200.

[IpeaBapuTeibHO HaNpsIKEHHBIE Ke1e300eTOHHBIE KOHCTPYKLMH Cle-
AyeT NpeHMYUIeCTBEeHHO NPOEKTHPOBATH U3 GeToHa Mapkd M300, M 400,
M 500, M 600, ins GeToHHO#l NOATOTOBKH CfiefiyeT NIPHMEHATh GeTOoH
Mapku M 50 # M 100.

2.4. JIns KUPNUYHHIX NOAHNOPHHX CTEH CJEAYET NPHMEHATb XOpOLIO
000X KeHHBII KpacHHH KHpNHY MapKu He HHxKe M 200 Ha pactBOpe Map-
KM He HHxe M 25, a npn oueHp BJIaKHHX TPYHTax — He HHxe M 50.
TIpuMetenne CHIMKATHOTO KHPNHYa He JOMYCKAETCH.

2.5. Byrosas u GyTobeTOHHas KJaajka AJIS TMOANOPHHX CTEH AOJLXK-
Ha OHTb BBHIIOJIHEHZ M3 KaMHSA MapkH He Huxe 150—200 Ha nopraaHx-
IeMEeHTHOM PacTBOpe MapKu He HuxKe 50.

2.6. Ina KOHCTPYKIHH, [IOABEPraioOUIHXCSl NONepeMeHHOMY 3aMOpa-
KHUBAHWIO M OTTAHBAHMIO, B NPOEKTE JOJIKHA OHTL OroBopeHa Mapxa Ge-
TOHA II0 MOPO3OCTORKOCTH.

IpoektHas Mapka GeroHa 1o MOPO30OCTONKOCTH AJs1 2KeJe300eTOHHEIX
KOHCTPYKIHH NOJNOPHBIX CTeH Ha3HayaeTcss B 3aBHCHMOCTH OT TeMuepa-
TYPHOrO pexHMa HX 3KCIyatauun B coorsercTsuu ¢ Taba, 1. Temme-
PATYPHHE DeXHM 9KCIVIYATAUMH YCTAHABJHBAETCHA HCXOAS H3 3HAUEHMA
pacueTHON 3HMHeH TeMmIepaTypsl HapyXHOro BO3AyXa B PaliOHe CTPOH-
TeJIbCTBA.

TpeGoBanns x G6yTo6eTOHY M KaMeHHOH KJajKke IO MOPO3OCTOHKOCTH
ApeabSBASIOTCS Te 2Ke, YTO H K OeTOHHHIM H 3K€/1e300eTOHHBIM KOHCT~
PYKLHSM,

4



Ta6anga 1

TemnepaTypPHBIl peskuM 3KCITY ATaljH MuHEEMANbHAS NPOEKTHAsl Mapka
NOJANOPHBIX CTell GeTOHA 10 MOPO30OCTOAKOCTH
Huxe:
—40°C Mps 150
or —20°C 5o Mps 75
—40°C Bxa.
or —b°C no Mps 50
—20 °C Bra.

Mpumeuanue PacueTnan SUMHAS TeMNepaTypa HapyMKHOTO BO3-
AyXa NpHHHMAaeTcsi KaK CPELHsisl TEeMIEepaTypa BO3AyXa HanGoJee X0JoA-
HOH UATHAHEBKH B 3aBHCHMOCTH OT pailoHa CTPOHTENLCTBA.

2.7. das apMuposaHHA >Xee300eTOHHBIX KOHCTPYKUHH, BHIIOJIHSAE-
MHX 663 MPenBAPHTENLHOTO HANPAMKEHHS, CelyeT NPHMEHATh CTepiKHe-
BYIO rOpsiYeKaTaHyl0 apMaTYpPHYIO CTajb NEPHOLHYECKOro npoduis xJiac-
coB A-IIl u A-1I no TOCT 5781—75. Hnsn monTaxHoil (pacnpenens-
TeJbHOM) apMaTyphl AONYCKAETCH NPUMEHeHHe TOpAYEKaTaHOH apMarty-
pbr knacca A-1 mo T'OCT 5781—75 naIH OGHKHOBEHHOH apMaTypHOH
raaaxoll nposoaoku kaacca B-I no [OCT 6727—53%,

[Tpu pacuetHoR sumHedl Temnmeparype Huxe mumyc 30°C apmaryp-
Hast cranb xkiacca A-II mapksn BCrBnc2 x npuMeneHHMIO He JORYCKaeTCs.

2.8. B xauecTBe HampsaraeMol apMaTypH NpeABapHTENbHO Hanps-
JKEeHRbIX XKeJ1e306eTOHHBIX JeMEHTOB CJAeAyeT IPeHMYINeCTBEHHO HpHMe-
HATb TEPMHYECKH YNpPOYHEHHYW apMaTypy kmaaccoB Ar-VI m Ar-V  mo
I'OCT 10884—78.

Ilonyckaercs Takixe MPHMEHATH TOPAYEKATAHYI0 apMaTypy KJaccos
AV, A-IV mo T'OCT 5781—75 # TepMHUECKH YNPOUHEHHYIO apMaTypy
kKnacca AT-1V no TOCT 10884—81.

Ilpu pacyerHolt suMHelr Temmepartype umxke Mmunyc 30°C apmatyp-
Hasi cranp Kiaacca A-1V mapky 80C K IPHMEHEHHIO He JONMYCKaeTCs,

2.9, AHRepHble TATH M 3aKJajHble 3/eMEeHTH AO/NKHB NPHHHMATHCH
H3 NPOKATHOH MoJIocoBoi cranu kixacca C 38/23 (FOCT 380—71*) wmap-
xu BCT3kn2 npu pacuerHoili 3uMHe#t Temnepartype Ao Muuyc 30 °C BKmO-
quTespHO B Mmapkn BCrt3nc6 npm pacuersoin TemmepaType OT MHHYC
30°C zo munyc 40°C. /A aHKepHBIX THT PEKOMEHAYETCH TaKXKe CTajb
C 52/40 mapxu 10T'2C1 npu pacueTHOll 3uMHeji TeMIlepaType A0 MUHYC
40 °C BrJjo4HTeNsHO, TOMUKHY NOJOCOBOH CTalH CcAeLyeT OPHHUMATH
He Mefee 6 MM. B0O3aMOXHO TakiKe MpAMeHeHWe N/ AHKCPHEIX TAr ap-
MatypHo#i cTaiu knacca A-I11.

2.10. B c6opnuix xene300eTOHHHX M OETORHEIX 3JIeMEHTaX MOHTaX-
Hue (MmogbeMHble) NMETJH JOJKHH BHIOJHATHCA M3 apMaTypHOH CTajH
kracca A-1 (mapox BCrt3cn2 u BCr3nc2) uam u3 cramm kaacca A-Il
(mapka 10T'T).

Tlpu pacuernoit sumuelf remueparype Hyxe —40°C npumenende aas
netenp crann BCr3nce2 ne monycxaercs.

3. THNIHl NOANOPHbLIX CTEH

3.1, INoanopubie CTeHH 1O KOHCTPYKTHBHOMY PELUCHHIO TMOAPdodiiiiie
I0TCSL Ha MAacCHBHbIE M TOHKOCTEHHLIE,



B MaccuyHBIX NIOANOPHHIX CTeHAaX MX YCTOHYMBOCTb HA CABHI' IpH
BOSJEACTBHH TOPH3OHTaNbHOIO JaBJEHHS rpyHTa oleclneynBaerci B OC-
HOBHOM COOCTBEHHLIM BECOM CTEHH,

B TOHKOCTEHHBIX NOATIOPHHIX CT€HaX MX YCTOHuYMBOCTHL OfecneunBa-
ercsl COGCTBEHHLIM BECOM CTEeHB H BeCOM TIpPYHTa, BOBJIEKAaeMOrc KOHCT-
pyKuuel cTens B pabory.

Kak npaBuio, MacCHBHbBE NOANOPHHE CTEHH Gojlee MaTepuHasoCMKH
M 6ojiee TPYLOEMKH B BO3RE€NCHHH, YeM TOHKOCTEHHbIE, M MOTYT TIDHMe-
HATBLCS TIPH COOTBETCTBYIOLIEM TEXHUKO-IKOHOMHUECKOM OOOCHOBaHHU
(nanpumep, IpH BO3BEJEHHM HX M3 MECTHHIX MATEPHAJOB, OTCYTCTBHH
c¢6opHOro xene3oberoHa u T, A.).

3.2, MaccuBHbBIE CTE€HBl MOTYT BO3BOAHTbCA H3 MOHOJHTHOTO GeTOHa,
20opuuiX 6eTOHHHIX 6/10KOB, 6yTOGETOHA U KAMEHHOM KJA/IKH.

ITo dhopme nonepeuHOro CeueHHH MACCHBHBIE CTEHH MOTYT GHIThb:

¢ ABYMsI BEPTHKAJbHHMH rpaHsiMu (puc. 1, a};

Puc, 1. MaccueHble NOANOpHBIE CTEHMH

@ — ¢ ABYMS BePTHKAJbHBIME rpaHaMH; 0 — ¢ BEePTHKAaAbLHON JAWUEBOR 4 HaKJIOH-

Mol THLIALHOH FrpaBblO; 8 — ¢ HaKAOHHOM nnueBOH W BepTHKaJAbHOW THAbHOR

FPanBlD; 2— ¢ ABYMA HAKJOHHBIMH B CTOPOHY 3achiNKM FpaHAMH; J — €0 CTYREH-
yaro# THIABHOH IpaHblo; € — ¢ JIOMaHOH THJABHOA TpaHbIO

C BEPTHKAJMBHON JMLIEBOA H HAKJOHHOH THJBHOW rpassio (puc. 1,6),

C HaK/IOHHOH JHIEBOH M BepTHKAaJbHOH THIIBHON rpanbio (pHC. I, 8),

C ABYMSs! HaKJ/OIHLIMA B CTOPOHY 3aCHINKH rpansmu (puc. 1,e),

CO cTyneH4arTol THIIbHOH rpadbo (puc. 1, 3)

¢ JIOMaHOH THIbIOM rpaHbio (pHC. 1,e).

3.3. CreHnl ¢ HAaxJ/JOHHBIMH FPaHAMH (NIEPEMEHHOI'O CEUYEHHs, YTOH-
qalonMecss KBepxy) MeHee MaTepHAJOeMKH, 4eM CTeHH ¢ ABYMS TnapaJ-
JIeTbHBIMH T'PaHsIMH.

[Ipu Haauynu HAKJOHHOH B CTOPOHY OT 3aCHINKH ThIABHON TPalH B
paboTy nNOANOPHON CTEHH BKJ/IOYAETCHs Macca IPYHTA, PachOJOXKEHHOIo
Haj 3TOH rpaHplo. B cTeHax ¢ ABYMA HaKJOHHBIMH B CTOPOHY 3aCHIIKH
FPAaHSMU HHTEHCHBHOCTb OPHM3OHTAJBHOTO JABRJEHMS FPYHTA YMEBbIIaeT-
€51, HO BO3BeJeHHE CTEH TAKOTO CEYEHUsS SBJSETCH G0JIee COKHLIM,

CTeHHl CO CTYHEHYaTOH ThUIBHOM rpaHblo NPHMeHSIOT IAaBHbIM o6pa-
SOM IpH BO3BEIEHHH MACCHBHBIX CcTeH U3 COOpPHHX OeTOHHHIX OJIOKOB,

3.4. B npoMBILJIEHHOM Y TPa’KZAaHCKOM CTDOWTENbCTRE, KaK NpapH-
&0, IPHMEHSIIOTCS TOHKOCTEHHEIE NOANOPHEIE CTEHH YroJIKOBOTO THNA:

KOHCOJIbHBIE (pHC. 2, a),

C aHKepHHMH TaraMu (puc. 2, 6),

KOHTpopcHHe (puc. 2,8).

[IlpumeuaHnue J[pyrde THNB NOANODPHHIX CTeH (SYEHCTHE, MIMYH-
TOBHIe, U3 0060JioueK H AP.) B HacrosieM PyKOBOACTBEe HE paccMaTpH-
BaloTCH,

3.5. ITo crnocoGy u3rOTOBJEHHS TOHKOCTeHHBle NOANOPHBIE CTEHHI
MOT'YT OLITh MOHOMMTHHIMHM, COOPHLIMH H CCOPHO-MOHOJHTHHMH,
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Puc, 2. ToukocTennbie NOANOPHBIE CTeHW YrOJAXOBOTO THRA
@ — KOHCONBHBIR;, 6 — ¢ AHKePHLIMYU TAraMu; 8 — KoHTpdopcHmie

3.6. ToHkOCTeHHble KOHCOJIbHBIE CTEHBI YrOJIKOBOTO THNA COCTOAT H3

JHUEBBIX H (QYHAAMEHTHBIX IUIHT, eCTKO CBSI3aHHBLIX MeX1y COGOM.

cOOpHBIX CTeHAaX JIMLeBbie d PYHIaMEHTHBIE IVIHTHl BLINOJIHSIOTCA
U3 IOTOBBLIX 3/1eMeHTOB. B cOOPHO-MOHOMIHTHBIX — JIMUeBas mauta cOop-
Had, & QyHIAMeHTHAS — MOHOMUTHASA.

B MOLOMHTHBIX NOANOPHBIX CTEHAX KECTKOCTh y3/0BOTQ CONPSKEHUS
JHUEBHIX M (PyHA2MEHTHBIX IVIHT 00eCleYyHBaeTCsi COOTBETCTBYIOUMM pac-
MONOXEHHEM apMaTyphl.

B cGopHuX ¥ cOOPHO-MOHOJHTHBIX NOATIOPHLIX CTeHAX KECTKOCTb CO-
npaxenusa olecneunsaerci YCTpoiicTBOM ineneBoro mnasa (puc. 3,a)
HiH lieTyeBoro (pHc. 3,6) CTHIKA.

3.7. B cOOpHO-MOHOJMTHHX TOHKOCTEHHHX MOANOPHEIX CTEHAX JH-
LieBas TJAMTA BhinosHsercss cOOpHOH, a dyunaMenTHas miadta (He Tpe-
Oyowas MOAMOCTEH M CJIOKHOA onanylKu) — MOHOJAUTHOM.

[0N0NHUMeNsHAs
axkepHag nnuma

Puc. 3. Conpsaxenue auuesnix u ¢pyn- Puc. 4. CO6opHas KOHCTpPYK-

HAMEHTHBIX MNJHAT [H4st MOZNOPHO# CTEHH C AO-
a— ¢ moMowsio Wenesoro masa; 6—c mo-  VOAHKTEsbHOR  MoHOAWTHOR
MOIILK NETAEBOTO CTHIKA AHKCPHOH nauron

CGOpHO-MOHOMUTHEE NOANOPHLIE CTEHH BBHIIOJHAIOTCA B TOM clyuae,
Koraa pasmepnl cGopHoft ¢PyHZAMEeHTHOH MIHTH HENOCTATOYHBL, H K Hel
IpHCOCIHHARTCS JONOJHUTENbHAS MOHOJHTHAS aHKepHas IJHTa (pHc. 4),

3.8. TouxkocTeHHble NOANOPHLIE CTEHE C AHKEPHBIMUH TATAMH COCTOAT
U3 JMLIEBHX M QYHAaMCHTHBIX TWIHT, COSAMHEHHBIX THOKHMH CT2AbHBLIMH
aHKeDHBIMH TAraMd (CBA3sIMH), KOTOpBE CO3JAI0T B IUIMTAX /JOMOJIHH
TeJbHBIE ONOpPH!, objeryaiouine #x pabory.

ConpsiskeHne JHUEBHX H QYHAAMEHTHBIX IVIMT MOXKET ObITb LizapHHP-
MBIM HJIH 3KECTKHM,



3.9. ToHKOCTEeHHEIE KOHTP(OPCHHIE NOANOPHEIE CTEHBHI COCTOAT U3
TPeX 3JI€MEHTOB: JHLEBOH IVIUTEL, JXECTKO:0 KOHTpdopca M QyHLAMCHT-
Holt nautw. IIpu 3ToM Harpyska oT JMUEBOH IVATH YacTHYHO MM IIOJ-
HOCTHIO TlepeiaeTca Ha KOHTpdopce.

4. BHEIHHHE HATPY3KHM H HX BO3JEHRCTBUSA

4.1, TloanopHBle CTeHH HafJIeKNT PACCYUHTHIBATB ¢ YYETOM TOPH3OH-
TaJbHHX N BEePTHKAJbHBIX BHEIUHHX HATPY30K, PACNOJOXKEHHBIX Ha NpH3-
Me OOpyllleHHsl, BK/IOYAs] Harpy3KH OT MOLBUXKHOI'O COCTABA JKeJe3HBIX
JOPOT H TPAaHCHOPTHHIX eNHHHI aBTOMOOH/BHEIX M TODPOACKHX AOpOr,
TEXHOJOTHYecKOoro obOpYNOBaHHSA, a TaKXKe CKIAJHPYeMOTO MaTepuaJa
H Ap.

4.2. HopmaTuBHHE BpeMeHHEIE BEPTHKAJbHHE HAIPYSKH OT NOABHXK-
HOTO TPAHCHOPTa NIPH pacyeTe NOANOPHHX CTeH NPHHHMAOTCS:

OT TNOABHXKHOrO COCTABA KEME3HWX JOpOr — B Buie Harpysku CK;

OT KosiecHO! Harpy3ku B Buae HK-80;

OT KOJIOHHH aBTOMOGHJeH — B BHIe Harpysku H-30;

OT KOJIOHHE! aBTOMOOHJel — B Bule Harpysku H-10.

INNpumevanus: 1. CK— ycaosHasi skBuBaJeHTHas DPaBHOMEDHO
pacmpejlesieHHass HOPMATHBHAf Harpyska oOT IPYINN TIpy3oB, COCPeJAOTO-
YeHHBEIX Ha | M nyTH.

2. HopmaTtuBHad aBTOMOOGHABHaA KoJecHas Harpyska HK-80 npu-
HHMaeTCs COCToAuel N3 ORHON MAIWNHE HA KOJECHOM XOLY.

3. HopmarusHas aBroMoGHibHasi Harpyska H-30 npuxumaercs co-
gromueﬁ H3 pAja CAeAYIOLMX OJHH 3a JADYrHM apToMoOuJell BecoM no

0 Tc.

4, HopmaruBHasi aBroMoOHsibHaa Harpy3ka H-10 mpuAMMaercs co-
cTosmell W3 psAna cAeRYOHMX OXMH 3a ADYIHM aBTOMOOHJell BecoM no
lg TC, CPEAH KOTODhIX HMEETCsl OAMH YTHAXKEJNEeHHHH aBTOMOOHJbL BecoM
13 Tc.

43. Ilpr pacnosOXeHHH NOANOPHOA CTEHH BAOAb XKEAE3HOLOPOK-
HOrO NMyTH 5KBHBaJicHTHas Harpy3ka CK oT nmoJBHIKHOrO cocTaBa Ke-
JNIe3HBIX JOPOr Ha YpOBHE IOAOLIBH 6ajnactHOH HPH3MBl NPHHHMAaeTca
BHUJIE CILUIOLIHON NOJOCH ILIMPHHOR @ WM MHTEHCHBHOCTHIO ¢ (pHC. 5, a)

Ulupuna nonocH @ IpHHEMAETCS:

a=2,7 -+ 2Hg, )

rae Hg — Tonmuna 6annacTHOrO ¢JIOs MOJX MOJOINBOA WINAAH, NPHHH-
Mmaetcss paBHo#l 0,75 M, a npH OTCyTcTBHH GasnacTHOrO cjos Hs=0,

VIHTeHCHBHOCTL HOPMATHBHOM  SKBHBaJIeHTHOH Harpysku (rc/M?)
onpesiessieTca no popmyne

. CK 2K

' @

ric CK — ycnoBHas 5KBHBaJeHTHasi Harpyska, AJisi pacueTa IOATOp-

HEIX CTEH NMPUHHMaeTCs paBHo# 2K
K—xnacc Harpysku, TpHHHMaercs paBHbIM 14, npu cooTBer
CTBYIOIEM OOOCHOBAHHH JIONyCKaeTCsi CHHIKEHHe 3TOH Has

IPY3KH 10 BequuHHb K=10,

4.4. Ilpn pacno/ioKeHHH NOANOPHOH CTEHH BAOJb ABHXKEHHA aBTO-
TPAHCIIOPTa AaBJEHHE OT KoJieC NPHBOJHTCHA K SKBHBAJIEHTHOH Harpyske,
PaBHOMEPHO paclpefie/leHHOH na CIVIOIIHOHA HoJoce IIHPHHOH @, paBHOMR

8

Q
[~



0,8 M B cay4ae KoJjecHoft narpyskd HK-80 u 0,6 M B cayyae aBTOMOGH/Ib-
uoh narpysku H-30 (puc. 5,6 u 5, 8).

HuTescuBHOCTL 5KBHBAJIEHTHON HOPMaTHBHOR Harpyskm ¢® B Tipe-
Aenax kaxpoi vonock or HK-80 u H-30 ycranas/uBaerca no rpaduxy
Ha pnc. 6 B 3aBHCHMOCTH OT DACCTOSIHHS MeXJy 3ajiHeil rpaHbl0 CTEHH
Ii OCbIO {10A0CH.

a a a
1u_~2,7 ,
) q
S z
) g8 19 08
[ Hr-80 | — 7
¢ ?
TLNLLA 7S VARV
08
27
pp— 06 13 06
‘ %,

TE TRYIRY /AN 7R 7

Puc. 5. CxeMbl 3KBHRANEHTHHIX PABHOMEPHO PacHPELEJeHHBIX HATPY30K
0T NOABHKHOIO TPAHCNOPTA HPH ABHIKEHHH €0 BAOJb NOANOPHONH CTEHH

@ — OT MOABMMHOTO COCTAaBA »KeJesHHX Jopor mo cxeme CK; 6 — oT KonxecHolt
garpyskd no cxeme HK-80; 6 — oT KoJlouHm apTOMOOMAell B Bujae Harpysxku H-30

4.5. KosppuunueHTo HaAeKHOCTH A7 NOABHXHBIX BPEMEHHHIX Ha-
IPY30K mpuBeJeHb B Tab 2

JAunamuvecknii KoabOuugesT HAAEXKHOCTH AJs BPEMEHHOH HarPy3KH
DPHHHMAETCs PaBHLIM €IHHULE,

4.6. I'opusoHTa/bHble M NONEPeYHBIE HArPYSKH OT LEHTPOOeIKHHIX
cuJl, BOSHHKAIOIIUX Ha KPUBOJMHEHHBIX yyacTKax IIyTH, B pacyere NOA-
DOPHLIX CTCH He YUHTHIBAIOTCH.

4.7. TIpi OTCYTCTBHH KOHKPETHHX HAarpysok Ha fpH3Me OOGpylIeHHS
NOANOpHbIE CTEHH (KpoMe HOANOPHHIX CTEH, PACHOJOMKEHHBIX Ha KOCOro-
pax) pacCYMTHIBAIOTCH C YUETOM BpeMeHHONI HOPMaTHBHOHA pDaBHOMEpHO
pacrpejiesieHHOll HAarpyski HHTEHCHBHOCTBIO 1 TC/M?, KOTOpas BKJIOYaeT
B cebs apToMOGHAbHYI0 Harpysky H-10,

9
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PHc. 6. Tpaduk 149 onpeseneHust HHTEHCHBHOCTH 3KBHRAJEHTHOR HOpMa-
THBHOW DABHOMEPHO pacnpeje]CHHOH 110J0COBOH HArpy3ks OT aBTOA0-
POXHOro TPAHCAOPTA NPH ABHIKEHAH €r0 BAOJb NORNOPHOH CTEH

Tabnuga 2

Harpysku

Kosdduumenr
HaNeXHOCTH 10
Harpyske kﬂ

MocTosHubie

CobGcrennsiii BeC KOHCTPYKILNM
Bec rpynTa B npHpoLHOM 3aneraHHH
Bec yn/I0oTHEHHOTO MPYHTa 3ACHITKH
Bec n0poxHOro MOKPHITHSI NPOE3Kedl YacTH H Tpo-
Tyapos
Bec nonoTHa Xene3HOAODOXKHHIX NyTelt Ha Gagnac-
Te
BpemeHuble

Harpyska OT N0ABHMKHOTO COCTABA XKeAe3HBIX JOPOr
OT kosecrolt Harpysks B suae HK-80

Ot komoun asromobuJaeft B suge Harpysxn H-30
Harpyska or o6opyaoBaHHs, ¢K/Ia1:ipyeMOro mare-
pHana, BHYTPHUEXOBOTO TPAHCHOPTZ H PABHOMEPHO
pacnpejeerHas HAIPY3Ka Ha TEPPHTOPHH

Mprmeuanue 3navenns ko3 dIUUEHTOB, YKa3aHHbie B CKOOKAX,
NPHHHAMAIOTCH NpPH pacyeTe KOHCTPYKUHIl H2 YCTOHYHBOCTL NOJOXKeHHSA,
KOT/1a YMEHbIUCHHEe NMOCTOAHHON HArpy3KH MOXeT YXYALWATb YCJI0BHs pas

60TH KOHCTPYKIHH,
19



5. ONPENEJEHUE AKTUBHOIO NABJAEHHA FPYHTA

5.1. B cayuae KOraa nOBEDXHOCTb TPyHTa Orpadnuena IJOCKOCTBLIO
u na npuaMe o6pYileHHsl OTCYTCTBYeT BHEIUHSsS Harpyska, FOpH3OHTAJb-
nags O M BEPTHKaJbHasi Oy COCTABJSIOLLHE HHTEHCHBHOCTH AKTHBHOTO
llaRJIeHHst HeCBA3HOrO rpynta na raybmune H (pnc 7,a) onpeneasiorcd,

a) i ™

T

Zige

§) P

x
£y
r—y
=
1

2yt | J 6,1, 6 65 s |
L 6r J G4

Puc. 7. Cxema & unpefenentio akTUBHOTO NaBNeHus IpyHTa
@ — HeCBA3HoOro; 6 — CBAIHOTO

HCXOAA W3 NpeAnojoxeBus 00 o6pa3oBauuyK NpaAMONHHeHHOH NOBepXHO-
CTH CKOJIbXKEHHSI B NpH3Me 0Opywmesns, no Gopmynam:

Op = YHAp; 3)
op = op tg (e - 0), (4)

rae Ap — KO3pGHIHEHT FOPH3OHTAJNBLHON COCTABAAIOUlEH AKTHBHOIO JaB-
JIeHHUs TPYHTa;

. cos (9 —¢) R
sin (@ + 6) sin (¢ — ¢)
cose(1+l/ cos (€ =+ 8) cos (& — p) )

13




@ — yroJ BHYTPEHHEro TPSHHS FPYyHTa, ompelensercs mo nm, 64—

oty

y-— oG'beMHBIH Bec TPyHTa, onpejensercd no um, 6.4—6.6;

&— YTOJl HAaKJIOHA 3ajHell TPaHH CTEHH K BEePTHKAJH, NPHHEMAETC
CO 3HAKOM <ILNOC» NPH OTKJIOHEHHH OT BEPTHKANH B CTOPOHY
CTeHH,;

0 — yroJ HAaKJOHA NOBEPXHOCTH IPyHTa K FODH30HTY, NPHHHMAaeTCs
CO 3HAaKOM <IJIOC» NPH OTKJOHEHHWH NOBEPXHOCTH TPyHTa OT
FOpPH30HTAJBLHOTO MOJOKEHHS BBEPX;

§— yros TpeHHsl TPyHTA Ha KOHTAKTE CO CTEHOH; AMS CTEH C IO-
BHIIIICHHOH 1I€POXOBATOCThIO, HALIPHMED, CO CTYNEHYATOH 3ajHeH
rpaHblo, NPHHHMAETCA PABHBIM (p; MJIf CTeH C 3aJHell rpaHbIo,
cnenHanpHO OOGpaboTaHHON AJs NpPHAAHHA € mepoxosaTtoc-
TH — 0,5@; B OCTaJbHBLIX CAydasix, a TakkKe AN MENKO3epHHC-
THX BOJOHACHIUEHHBIX MECKOB M IPH HAJHYAH BUOPALHOHHBIX
Harpysoxk Ha NOBEPXHOCTH 3aCHIIKH DPHHAMAETCH pABHBIM
HyJTI0.

Ipu e=p=6=0

he = tg? (45° — —;’i ) , ®)

3uavenus kosdpoduimenTa Ar B 3aBHCHMOCTH OT ¢, e, p ¥ O npHBe-
JeHbl B mpua, 3.

4 ’
5.2. Ilnsn cBASHOTO I'DYHTAa IOPH3OHTAJAbHAS O .M BEPTHKANbHas O,

COCTaBJAAIUHE HHTEHCHBHOCTH AKTHBHOIO JAA4BJIeHHA IpyHTa Ha I‘leﬁH-
Ke H (puc. 7,6) onpenexasiorcs no GopMynam:

0'; =0, — Gct'; M
o, =0, tg(e+95), 8)
rAe O¢r— HHTEHCHBHOCTb TOPU3OHTAJNBHEIX CHJI CLENJeHHS,
Ocr = CR; )
1 I
b= [ cos (e + §) e COS & COS P ; (10)
teo cos & cos § cos (g — p)

¢ — yAeabHOoe CHeNJICHHe I'PYHTA 3aChUIKH, onpejensercs no nn., 6.4—6.6.
IIpumevanue. Ecau anaueHuwe R, BHuUHCACHHOe 10 GopMyde
(10), menpuie Hyad, TO npuEEMaerca k=0,
Ilpn g=p=08=0

k=2VxT=2tg(45°_—g~). (1)

3nadenuss K03hQPHUHSHTOB 2 B 3aBHCHMOCTH OT @, &, p H § npHse-
Bensl B npua. 4.

’ ¥ o
5.3. Topusonransuas Ep (E,) n seprukamphas E, (E,) cocrap-
JIAIOIIAe aKTHBHOTO JABJEHUsI TPYHTA ONPElessioTes no GopMynam:
AN HecBA3Horo rpynrta (c=0):

Ey

or H; (12)
Ep= ogH, (13)

12



AJs CBA3HOTO rpynta (c£0):

r 1 ’
Er=—2—0" (H-—-hc); (14)
’ I ’
EB=-2—0'B(H——hc), (15)
rae he =—S— H, (16)
Op

Touka npuAOKEHHs TOPH30HTAJBHON COCTaBISIOIMEH AaB/JeHUs TPYH-
Ta pacnoJaraercsd OoT NOJOWBH CTEHBI Ha PacCTOsAHNH, PAaBHOM!:
AJIs1 HECBASULIX TPYHTOB

1
L 17
= H (17

ANl CBA3HBIX TPYHTOB 1
2/ =— (H—ho). (18)

5.4. Ipu Hanuuuu Ha TOPH3OHTAJLHOH IJIOCKOH NMOBEPXHOCTH 3ACHIIl-
KH CIMIOWIHOH paBHOMeDHO pacnpefeseHHoil Harpysku q (puc. 8,a) ro-
PH3OHTA/bHAA Cgy M BEPTHKAJbHAS Ogp COCTABJAIONHE HHTEHCHBHOCTH
aKTMBHOIO AABJEHMs TPYHTA OT 5TOH Harpysku nHa raybune H pas cesis-
HEIX W HECBSI3HBIX TPYHTOB Onpefensiorcs No GopMysam:

Ogr = Ghp; (19)
Ogn = Ogr 18 (e + 8). (20)
Topusonransuas Eqr B BepTHKaAbHAA E,p cOCTaBAAIOIIHE AKTHBHO-

ro JaBJeHHsi TPYHTa OT HArpy3KH ¢ ONpeAessIOTCS No dopMynam:
Egp == O'qp-H; (21)
Ejp=0yp H. (22)
Touka mpu/oMKeHUs TOPH3OHTANbHON COCTaBJSIOMEH JaBJeHHs IPYyH-

Ta pacnoJ/iaraeTcs OT NOJOIIBH CTEHEl Ha PACCTOSIHHH, PABHOM:
1

2= H. (23)

5.5. B cayuae HaJuuHsi HAa IOBEPXHOCTH 3aChINKK (PHKCHPOBAHHOM
PaBHOMEPHO pacnpeje/ieHHON HarpyskH g (puc. 8,6) ropu3oHTadbHasg H
BEpTHKAJbHasl COCTABJSIONHE AKTHBHOTO AABJIEHHS TPYHTa OT 3ToH Ha-
TPY3EH ONPeAARIOTCA no Gopmyaau:

Eg = oqr -Hy (29
E p = 045-Hy, (25)
a
Hjy=H ——m————— 26
rhe Ha tge - tg0, ° 26)

Yros HakiIoHa WIOCKOCTH OGPYyWIeHHA (CHOJ3aHHA) K BePTHKAJH Ol-
penensercs no dopmyie

?
By = 45° — ——, 27
o=45"— @7)

13
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Puc. 8. CxeMa K ONpeneenuto akTUBHOTO AABACHMS TPyHTAa OT PaBHO~
MEPHO pacnpefeneHHod Harpyaks

g — Opu COAOWHOA Harpyske; 6 — npu duxcupoBaHHoH Harpyske, & - Ipd I10J0-
CcoBOf Harpyske

Touka NPHIONKEHHS] TOPU3OHTAJNLHONR COCTABAAIOMEH AABACHHS I'PYR-
Ta B 3TOM CJayyae pachosaraeTcd OT MOAOHIBLI CTEHH HAa PACCTOSHHAH,
PaBHOM:
i
2y = "E* H, (28)

5.6. B ciyuae ajMvHR HA NOBEPXHOCTU 3ACHIDKH [10JOCOBOK PaBHO-
MePHO pacnpelenernolt Harpysku ¢ (puc. 8,8) ropusontaibuas H Bep-
THKAJARHAA COCTAB/NIOUIHE AKTHBHOIO JAB/CHHA I'PYHTA OT 9TO{ HArpyas-
KH onpeaensioTest no Gopmyaam:

Egp = 0yp-hy, (30)
14



rae 5
h, = ———————, 31
77 tge - tg b, (@1

TouKa NpPUNOKEHHS rOPU3ONTANLHON COCTaBAsIOMEd AABACHHA IPYH-
Ta B 3TOM CJjiyua¢ pacunoJjaraercsa da PACCTOAHKK, PIBHOM!

a- 0,56
tge+ 120,

57. Ylpn naanupn na npusme OOPYMEHHA DaBHOMEPHO pacnpefe-
JIeHHOH Karpy3ky HHTEHCHBHOCTM aKTHBHOrO JaBJICHHS CBS3HOrO TpyH-
] L4

ra 0 H 0 ,OfipEAEAsIOICs N0 pOopmyIaM:

7, =H— (32)

oy =0, -+ Opr = Ocpt (33)

O =0, + 0, — 0, (39)

5.8. AxTHBHOE XAaBJeHHe IpyHTA AJST YTOJKOBHIX TNOANOPHBHIX CTeH
ompefenseTcsd, HCXOAR W3 yejoBua OOPA30BaHHA 32 CTEHOH KIHHOBHA-
HOH CHMMerpHuHOR (2 mPH KOPOTKOH 3ajHell KOHCOJH — HECHMMETPHY:
HOR) npuaMul oGpyweHus,

ciyyae o0O6pasoBaHus CHMMCTPHYHOH  NpH3MH  o6pywemns
(puc. 9,a) axkTuBHOE jaBlenpe rpyHTa NPUBHMAaeTCH AeficTBYIOmMUM RA
HaKJIOHHYIO IJIOCKOCTb, NPOBeAEHHYIO nox yraom Oy K BepTHRaMM,

4)
T

I
&/
N

[7252 /

™~

80,8,
( /

Puc. 9. CxeMa K OnpefieieHHI0 aKTHBHOTO AaBJEHUA TPYHTA HA YTrOJKO-
Bble NOANOPHBIE CTEHbLE

a~— OpH CHMMETPHUHOH mpHsMme o6pyweBHsi; 6 — NP HECUMMETPHUHON npusMe
o6pylienns

Bec rpynra B KouType abed npfibaBasercsa K Becy CTEHH,
Pacuer yroskoBHX NOANOPHHIY CTE€H NPOH3BOAHTCS TaK XK€, KAK H
MAaCCHBHHIX, TpUBAMAs

P
3:60=45°«-—-—2 nd=q.
IIpu KOpPOTKO# 3auHell KOHCONH, KOTAa TJIOCKOCTh Npu3aMH 06pyume-
HHS mepeceKaeT 3ajAHIOK TpaHb CcTeHH, AaBJeHle TPYHTa OnpeAeIdAcTCHd

KaK ANA CHMMETpuuHONl Tpu3Mbl 0UPYLIGHHS, €C/iH PacCTOSHHE OT Bepxa

15



CTEHB! /IO MepecedyeHHs ¢ IVIOCKOCTbI0 OOpymeHHsa He npesbimaer 0,25
BBICOTHI CTeHB (OT BePXa JI0 MOAOLIBH).

Korpa maockocip o6pymenust mepecekaer creny nuxke 0,25H, nas-
JieiHe TPyHTa ONpeAe/seTcs OTAEIbHO AJsI BEPTHKAJbHOM CTeHH M Ha-
KJIOHHOH I'paHu Npu3MBl o0pymerus (puc. 9,6).

5.9. HauGoablias BesHYHHA AKTHBHOMO JaBJICHHS TPYHTa OpPH Ha-
JHYYH HA TOPU3OHTAJIbHOH INOBEPXHOCTH 3aCHIIKH PaBHOMEPHO pacmpe-
JleJICHHOH Harpyskd ¢ ONpeAe/sieTCs NPH PACNOJOXKEHHH 5TOH Harpyskn
B npejesax BceH NpH3Mbl OOpYLIEHHsI, €C/M HArpyska He HMeeT (HKCH-
POBaHHOIO NOJIOKEHHS.

5.10. Ilpu onpeleNeBuy pacyeTHHIX YCHJHH (H3rHOAIOLUX MOMEH-
TOB M NONEPeuHLIX CHJA) B 2/eMeHTax NOAMOPHOH CTeHLI pacyeTHas Ccxe-
Ma Harpysok NpHHMMaeTCsi COrJIacHO yKasaHMsam nm, 6.23—6.29.

6. PACHET NOANMOPHBIX CTEH

6.1. IloxnopHuuie CTeHn pacCUHTHIBAIOTCS 1O JABYM I'pYHNaM npeaes-
HBIX COCTOSIHHE:

no Neppol rpynne (no Hecyuiell cnocOGHOCTH) BLIMOJHSIOT PacyeTsl:

YCTOHUMBOCTH NOJOMKEHHA CTeHbl NPOTHB CABHra; yCTOHUHBOCTH OC-
HOBaHHA MOJ NOJOWBON CTeHH (AJA HeCKAa/NbHHIX I'DYHTOB); NPOYHOCTH
CKaJIbHOrO OCHOBaHHA (AJ CKAJBHBIX I'PYHTOB); NPOYHOCTH 3/IEMEHTOB
KOHCTPYKIHKH H Y3/I0B COeJHHEHHS.

N0 BTOpOH rpynne (M0 UPHTOXHOCTH K SKCIVIYATALHH) BHIHOJHSIOT
pacyeTsl:

ocHOBaHul no AedopMauHAM; TPEUIHHOCTOHKOCTH 3/1eMEeHTOB KOHCT-
PYKLHE,

Pacuer npousBoauTcs Ha 1 M AJHHB CTEHH.

6.2. PacueThl NpOM3BOASATCA HAa pacyeTHHE HArpPy3KH, KOTOpHE OIl-
peleisioTeH KaK NPOU3Be/leHHe HOPMAaTHBHHX HArpy3oK Ha Kosd(uuueH-
Thl HAJEXKHOCTH MO Harpy3Ke, YUHTHIBAIOW[HE BO3MOXKHOE OTKJOHEHHe
HArpy3ok 8 HeGlaronpHsTHY0 CTOPOHY OT HODMAaTHBHBIX JHadeHHR H
ycTaHaBJAMBA4eMbEie B 3aBHCHMOCTH OT TIPYNNH OPEAEABHOTO COCTOSHHSA,

6.3. KoshdunueHTn HafeKHOCTH MO HArpy3ke NPH pacyere Mo mep-
BOit rpynme npejeNbHEX COCTOSHHHE AOMKHB NpHHHMaTbCH N0 Tabn. 2,
a npH pacueTe no BTOPOH rpynne NPHHHMAIOTCA PaBHHIMH €IHHHLE.

Kosdduunentsl HaLeKHOCTH N0 HArpyske NpH ONpejieNeHHH BepTH-
KaJbHbIX U TOPH3OHTAJIbHLEIX COCTABJISIOIUHX [AaBJEHHA TPYyHTa AOJKHBLI
OPHHUMATBCS OAHHAKOBLHIMA,

6.4. 3HaueHHs] XapaKTePHCTHK TPYHTOB HEHAPYUIEHHOTO CJIOXKeHHs
onpeneasoTcs, KaK NpaBHIO, HA OCHOBE HENOCPEACTBEHHHX HCOBITaHHMI
FPYHTOB U 0603HayaloTCsH:

HOpMaTHBHEIE — YE, Q" U ¢¥; .

I8 pacdeToB mO nepsofi rpynie NPeAebHHX COCTOAHHA — Y1, @I
H C1;

AN pacueToB N0 BTOPO TIpynne OpeleNbHHX COCTOAHHE — yiI,
Qi1 M C11.

O6beMHBlil Bec TpyHTa yp NPUHEMAaeTcs H3 ycaoBust yr=vyH(1+p1),
a yi — 43 ycaosus yir=y5(l+pn), rne p-— moxkasaTels TOYHOCTH
OlIGHKH CpejHero 3HaueHus oGbEMHOTO Beca I'PYHTa,

JlAs npaKkTHUECKWX PACUeTOB RONYCKAaeTcs DPHHEMATh Pr==p= 0,05,
T, e. yr=vyir= 1,05y"%.

Hasi, @ B ¢ NpHHAMAIOTCA TOJBKO HX MHHHMMAaJbHbBIE 3HAYEHHS,

6.5. IIpn OTCYTCTBUH HEHOCPEACTBEHHHIX ONPENENCHHA @ M ¢ [PYHTOB
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HEHADYICHHOTO CNOXKEHUsI, HOPMATHBHLIE SHaueHus X @Y w ¥ Aomyc-
KaeTca MPUHHEMATD NO a6 1 ¥ 2 npun. 2 k CHrIT I1-15-74,

Ipu sToM pacuernsie 3HAUEHHS 3THX XapaKTEPHCTHK MPHHUMAIOTCS 1O
CHEAYIOUIM 3aBHCHMOCTSIM:

H

P = K P = 9"
cﬂ
Gy == ——r— Ccyy = CH,
! 1,5 ' ‘1

rae ky — Ko3QdHIMEHT HANEKHOCTH MO TPYHTY, NPHHAMAETCH ANS nec-
YaHLX rpyHTos 1,1, pas rumHMCTHX — 1,15
6.6, 3HaueHuss XapaKTEPHCTHK TrPYHTOB 3aCHIIKH, YNJIOTHEHHHX CO-
rsiacio taBe CHull II1-8-76, ycranaBinBaioTCst 1O XapaKTePHCTHKAM
TexX K€ IPYHTOB HEHAPYHIEHHOrO CJOXKEHHS H 0603HAYAIOTCH:

AT pacuetos 1o nepBofi IPyNue MpelebHbY COCTOSHHA — i, 91
HC l,

/% PACYeTOB MO BTOPOfi rPynfe NPEAEbHHX COCTOSHHE — iy, lp;l
HC ;1.

CoOTHOIWEHHST MeX1y XapaKTepHCTHKAMH TPYHTOB HeHapyIIEHHOT o
CHOKCHHS B XaPAKTEPHCTHKAMH IPYHTOB 3aCHTIKH CAeAyiONiue:

vi:—:O,QS‘y, ; 'y'n=0,95'yn;
q;'l=—.0,9q>,; o1 = 0,995
ey =0,5¢; , ¢y =0,5¢yy,

Bo ue Goaee 0,7 Tc/M2%;, uo ue Gosee 1 Te/m2.
4 ’
MpuMeuwanue JINA NecyaHbIXx TPYHTOB 3aCHIKH Cp=c ;=0.

6.7. ITpu onpeneneHns XZaBJeHHS OT COGCTBEHHOrO Beca FpyHTa HPH
pacueTe 1O NepBOH rpymne NMpele/bHLIX COCTOAHHH 3HAYEHHS 0GBEMHOro
’

Beca IPYHTa Y1 H Yy AONXKHB GHTb COOTBETCTBEHHO YMHOXKEHH Ha KO-
abHUMEHTH HAaZEXHOCTH 1O HArPy3Ke B COOTBETCTBHH C Tabu. 2.

Pacyer yCTORYMBOCTH MONOIKEHHA CTEHH! NPOTHB CABHra

6.8. PacueT yCTOHTHBOCTH NOJIOXKEHHA CTEHH NIPOTHB CABHTa OCYy-
MeCTBJAETCS MO MOAOUIBE CTeHH (MJIOCKHA CIBHT) H MO JIOMaHbiM HO-
BEPXHOCTAM CKOJbKeHUA (FAyGHHHBI! CABHT).

6.9. YcroflunpocTh MOANOPHOH CTEHH NPOTHB CABAra NpPH HECKaJb-
HBX rpyHTax (puc. 10) ompenenserca no dopmyne

Tym > 1,2, (35)
Tex
raie Tcp— CABHTamonias CHJa, PaBHaa CyMMe MNPOEKIMHHA BCEX CIBHralo-
HIMX CMJ, NEHCTBYIOUIUX HA CTeHY, H2 FOPH3OHTAJLHYIO MJOC-
KOCTb;

Tya — yAepxuBaipomas CH/JIa, paBHas CyMMe NPOEKIH# BceX yaep-

KURAWOUIUX CHIT HA TY Xe TMIOCKOCTD;

1,2~ xos3hdUuHEHT HAZEKHOCTH MPOTUB CABHUTA,
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Puc. 10. CxeMa K pacuery ycTOf4HBOCTH ROMIOPHBIX CTEH NPOTHB CABH-
ra NPH TOPHM3OHTANBLHON NOJOLIBE

a — JJisi MacCHBHBIX CTeH; 6 — AAS TOHKOCTEHHRIX, YIOJKOBOro iuua; f — NEpBhift
cayuafl; 2 -— Bropo#l cayva; 3 — Tperuit cayvaft

6.10. Capuraomas u yaepXKusaomas CHJE ONPEACASIOTCH COOTBET-
CTBEHHO Il ¢opMynaM:

Ten = Ep -+ Egrs (36)
Top=Ntg(@ —B)+ B +E,, @

rae N —cywvma npoekuui BCEeX CHJ HA BEPTHKAJbHYIO TJIOCKOCTB
N =3P; = Gep + Z6rp + Es + Egs, (38)

Gop — CG6CTBEHHBIH BEC CTEHH;
ZGrp— coGCTBeHHMI Bec IPyHTa BHe TPH3MBI OOGpYIIeHHs (B KOH-
Type abcd u max nepensel XOHCOABLIO B YrOJNKOBHX CTE-
Hax);
8 — mypHHa MOAOUIBHL CTEHE;
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Ey — naccusHoe faBAeHue rpyHTa;

B— yroa Hak/oHa IOBEPXHOCTH CKONBXEHHA K [OPU3OHTY, OpH-
HHMaercs CO 3HAKOM <ILIIOC» NPY OTKJAOHEHHH MOBEPXHOCTH
CKOJIbXKEHHA OT ‘TOPH3OHTA/AbHOIO NOMOMEHUsT BHH3 H €O
3HAKOM «MHMHYC®» NPH OTKJIOHEHHHW BBEpX.

Kosdhduunentr HaReXHOCTH NO Harpyske naas O0BEMHOro Beca
CPYHT2 B YrOJKOBHIX NOXANOPHHIX CTEHAX B Mpelenax Bcero rpyHTa -3a-
CHIKH NPHHUMAETCS OAMHAKOBBIM.

6.11. Pacuer ycrofiumBocTH MOAMOPHO# CTeHL! OPOTHB CABHra ¢ ro-
pU3OHTAABHOH MOJOWIBOH IPOU3BOAMTCA AJd TPeX 3HaueHHK yraa P:
=0; p=0,5-91 u B=¢: (puc. 10).

Puc. 11, Cxema K pacuery ycroifuuso-

CTH HNORNOPHBLIX CTEeH MNpOTUR cABMra | =T
NPy HAKJOHHOH NOZOUIBE
1~ nepsklft cnyyah; 2 — Bropo#t cayuahh; 3
TpeTufl cayuall; 4 — derBepTolfh cayua#t Y
e 5?/_
Lg
E, =
! 7 £
& &~y
QIIL'Q \ J Bi=-&
" 2 N
\ > 2
45% —gt £* %

IMpu B=0 umeem caydail MIOCKOr0 CABHra 0o NOAOLIBE CTEHH; NPH
B=05¢r v B=¢r — HMeeM cayuall rIyGHHHOrO CABHra MO JOMaHBIM
IVIOCKOCTAIM CKOJIbIKEHHS.

8.12. Pacuer ycTofiuuBOCTH HOANOPHOA CTHHL MPOTHB CABHTa C Ha-
KIOHHOA mOodowBO{ MPOUSBOAMTCA AJNs YeTHPeX 3uayenuit yraa P
f=—a; B=0; B=05-9r u B=q¢ (puc. 11).

Npu B=— -0t — uMeeM cayyall NJOCKOTO CABHra MO HAKJIOHHOH I0-
IolBe (0~ YroJl HaK/oHa IOJAOWBH K ropu3oHty); npu §=0; f=0,5¢1
u B=q1 — UMeeM ciyuali rayCHHHOTO CABHIA.

6.13. Tlpu cuBure mo nogomse creHs (B=0-— ana creH ¢ ropu3oH-
TaJbHOH TMOAOWBOH H P=-—0 — AJA CTEH ¢ HAKJOHHOH NOJICWBOH) Xa-
DAKTEPHCTHKH TPYHTa 1 4 C1 110 KOHTAKTy NOAOIIBA — IPYHT B dopmye
(37) onpepensiorca mo nm. 6.4 u 6.5, o npHHHMalTcA He Gonee 30°
1ns @1 u He Goaee 0,5 Tc/m2 aas .

B cayuae rnyGuHHOrO CHBHra Yrol BHYTDPEHHEro TpeHHA @ H
yAeJbHOE CUeNJeHHe Cr NPHHHMAIOTCA K&K VI [PYHTA HEHapyIIEHHOTO
CJTOJKEHHS.

6.14. Tlpu rayGueHoM ciaBure JAJsi CTeH ¢ FOPH3OHTAJBHOA MOAOII-
Boll, B cayuae koraa P=0,5¢;, a Takxke s CTeH ¢ HAKJIOHHON nojou-
Boit B caydanx =0 u B=0,5¢r, B bopmyae (38) HeoGxorumo nonoaHM-
TENbHO YYecTh BeC IPyHTa NON NOAOINBOf CTEHHW B Ipefiefiax NpuUsMu
CROJIbKEHHS ¢ KOA(UNUEHTOM HANCKHOCTH no Harpyske 0,9.
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6.15. ITaccuBroe AaBienue rpyHTa Onpelensercs no GopMyae
o, ¢ h
En =~ a4 gg Ao —1), @9

rae Ag — KO9(QUUHEHT NACCUBHOTO JABJEHHA TpyHra, NpPHHHMaeTCs NO
thopmyne

¢
= 18 (45° ). (40)

B cayyae ciBHra CTEHbH NO NOAOLIBE NPHHAMYeTCs A= 1.

MaccuBuni OTNOP rPYHTA YYHTHIBAETCA A0 r‘leﬁHHbl pacnoyioXeHus
JHHHHM NIepPeceyenus nepeisell rpaHy NOJOWBH  cTeHn C npeljaraeMol
INIOCKOCTBIO CKOJbIKEHH,

Koadnuuent HafexxHOCTH N0 HATPysKe AR rpyHTa DpH ONpenene-
HHMH TIACCHBHOTO ZaBJEHHA NPHHEMAETCS PaBHBLIM (,9 TIpH NJOCKOM H I'Iy-
GHHHOM CABMreE,

6.16. YcTofuMBOCTL NOANOPHON CTeHbl NPOTHy cABHTa MO CKAILHOMY
rpyuTy ompegensiercs no dopmynae (35), rae cAByrawoman cuaa Toy BH-
uncasercs no popmyiie (36), a yAepxuBaomas cuna Tyy onupelessercs

no opmyne
T.ynzzpif—{"Eu, (41)
rae f—KOS(p(bHUMeHT TPeHHA NOJIOIIBH NO CKAnLHOMY FPYHTY, OpHHU-

MaeTcss 1o pe3yabTaTaM HeNOCPeACTBERyp)rp yCyxTIBMESI, BO He
6oxnee 0,65.

Pacuer ycTOHYHBOCTH OCHOBAaHHS MO TiopomBof CTEHH

6.17. Pacyer YCTOHYMBOCTH OCHOBAHHS NOJM popourBofi CTeHH npo-
H3BOJAHTCA H3 YCJOBHSR

N< ) (42)

by
rie N —cymma npoekiufi BCeX CHJl H2 BEPTHKA[pHYI0 MJIOCKOCTS;
(I)—-Hecyluuas CHOCOOHOCT, TPYHTA, BBIPajkeHHAS BEPTHKAJbHOI
CHJIOH;
ky—~ Koa(phULMEHT HALEHHOCTH, yCTaHABAHpaeMH NPOEKTHOH Op-
raHusauueil B 33BHCHUMOCTH OT OTBeTftTBEHHOCTH 3NaHua uJIH
COOPYKEHHS, 3IHAYUMOCTU IOCACACTBHE ucyepuanusa Hecymeﬁ
CnocOOHOCTH OCHOBaHHsA, CTENEeHH H3YYeHgHOCTH TPYHTOBHIX YC-
JIOBHH; HpHHHMaeTCs He MeHee 1,2
6.18. Hecymass cnocoGHOCTh OCHOBAHHS NOA [oAOIUBOH CTeHH Ha
1 M ee AJHEH onpefensercs no popmydae

® = B (A,By, + Bhv, -+ D, ¢), (43)

rae B '—l_'I_PHBelleHHaﬂ wupusa (pyHAaMeHTa, Bblyycjgsemas no dbopmyae
B=B—2¢;
B — mipuHa noAowBsH GyHEAaMeHTa;
£— 9KCIeHTPHCHTET NPHJIOKEHHA DABHOACHCTBYIOLE! BCeX CHJI

ZP;l;+2T; 2,
i zzPi i L, (44)

M
e = 7
N
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a)

o ¥
65

4 N

590

Pacvemnan no- i

Bepxroeme cibvze |

d)
J58
TSR
Re
Prc. 12, Cxema X pacuery mecy- -
well croco6HOCTH OCHOBAHWA 8
@ — A HECKanbHOr0  OCHOBAHHS; 8

6 ~ g% CKaAbHOTQ OCHOBaHHSA

UYernmp ma -
wecmu no-

b8 | dowbBess

Yewmp mamec-
mu n0dous8st

rie 2P;l; —cyMMa MOMEHTOB BCEX BePTHKAJAbHLIX CHJI OTHOCHTEJbHO
OCH, NPOXOJsIlef uepes LEHTP TAMKECTH NOJOIBH
2T;2; — cymMMa MOMEHTOB BCeX I'ODH3OHTAJILHBLIX CHJI OTHOCHTENLHO

TOH e OCH;

ZP; —cyMMa TpoeKumuil BCeX CHJ Ha BePTHKAJBHYIO NJIOCKOCTb,
onpezneasiercs no dopmyie (38);
Az, B;, Dy — 6espasmepunle KoshdHIHEHTSH, onpefendeMble o dhopmyiie

A=Ay iyn,,
Bl = A‘ﬂ iqﬂq,

Dl = 7&3 ic Rg»

(49)

rae ’”v ,xq,xc — ko3 dHIMERTH Hecyilell CMOCOGHOCTH TPYHTA, Ompe-

nedasaiores mo rtaba. 3;
by tq

i,,i,~ KO3bOHIUEHTE BAMSHUS yria HAK/JIOHA HATPY3KH, 3a-

BHCSIIHE OT COOTHOIIEHHS T'OPU3OHTANBHOH H BepTH-
KaJbHOfl COCTaB/AKIUKX CyMMapHO# Harpyskd,
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Ta6nuua 3

tgg 0,20 0,25 6,30 0.35 0,40 0,45 0,50
A, 9 10,5 12 14 16 19 23
Ay 2.9 3,7 4,7 6 I 8 10 12
Ay 0.6 0,9 1.3 1,8 l 2,7 3.8 5

Ipodosnenue taba. 3
tg @ ’ 0,55 0,60 0,65 0,70 | 0,75 | 0.80 | 0,85 | 0,9

3, I 27 32 48 45 53 64 77 92

*q 16 . 20 27 33 40 53 70 84

H— Ay 7 ' 10 14 20 21 36 50 70

fy={1— Ton -

i 1 Ten ’ 46
9= '—'0,7 — ’ ( )
—

ic = iq -_—
)
R, fiqg H nc-—-Kosq)dJuuueHm BJAHSAHHS (OPMB MOAOUIBH (yHAAMEH-

Ta, A/ JEHTOYHOr0 QYHAAMEHTA N, =flg=Tf¢=I;

h— Menbwas B NAOCKOCTH CABHra ray6HHA 3aj0XKeHds
TIOJIOHIBHI.

Pacuer NPOYHOCTH CKAaJbLHOI0O OCHOBAHUS

8.19. Paczer npoarOCTH CKAJAbHOTO OCHOBAHHA DPOH3BOZRTCH H3 YC-
aopus (42).

Hecymas cnocobrocTb (IPOYHOCTD) CKAABHOTO OCHOBAHHA @ BHIYHC-
asierca no opmyae

@ = R¢ (B —2¢), 47
72



rAe e — ofosnauenne TO e, 4TO B dopmyne (44).

Rq— pacyeTHoe 3HauellHe BPEMEHHOrG CONPOTHBJIEHHA  06Pa3UOB
CKaJIGHOrO TPYHTA CXKATHIO B BOJOHACHIUICHHOM COCTOSHHMH Oll-
peleaseTcs B cooTsercTBH# ¢ TpeGoBadmsimu un, 3.13—3.15
raasel CHall 11-15-74,

Ilpu BEOM BeJHYHHA IKCLEHTPHCHTETA JO/IKHA YAOBICTBOPATH YCJO-

BHIO 8<._3" .

Pacuet ocHoBaHuil 10 pedopmaunusm

6.20. Pacuer ocHoBanuii no AedopMalusiM NPOH3BOXHTCH TOJBKO
AN HEeCKaJbHBIX TPYHTOB B COOTBeTCTBMM C yKasanuswmu raasel CHwull
[I-15-74. Tlpu sToM npeae.bHble JedopMmauuu Sup NPHHHMAIOTCH IO TeX-
HoJlorHYeckuM TpefoBaHusiM, HO ue (oJiee BeJIHYHH, YKA3aHHBIX B m. 2
ta6a. 18 roasw CHull 11-15-74.

6.21. Ilpy OTCYTCTBHH CrHeLHA/bHbLIX TEXHOJOTHYECKHX TpeboBaHHii
pacyer ocHoBaHH# no pedopMalUaM CYHTACTCS YAOBJCTBOPEHHLIM, €C/IH

'3
2) % A Yermp
mmv] N detsmo pwwwj a¥e mamecmy
L2 mamecme™" ~+ oo ds
! nodow 8l ]
o I pM!J'h’
Maxc Poane
258 458 ‘7; '
8

Puc. 13. Cxema K onpeaefieHHio AaBJAEHKH NOA MOJOIIBOH CTEHH

B
g = Opd MaALIX IKCHEHTPHCHTETAX (e<-g ); 6 — npy GONBUIMX IKCHEHTPHCHUTETaX

(e)E
5 )

cpelHee AapjeHHe HA IPYHT Dcp HOA MOJOIIBOH HE NpeBblUIaeT pacyer-
HOTO MABJEHHA Ha OCHOBAHHA R, a KpaeBoe JaBJICHHE Duaxc HE IPEBHI-
waer 1,2R (puc. 13, a)

Pcp < R; (48)

Puake < 1,2R (49)

KpaeBbie AaBJeHHA TPYHTa 0OA MOAOWIBOA CTeHHLI NPH SKCLEHTPH-
CHTETe NPHAOKEHHSA PABHOJSHCTBYOWeH BCEX BEPTHKAABHHX CHJI OTHO-
B

CHTEJIbHO IeHTPA TAXKECTH NOLOWIBH e<_6‘ onpeaesioresi no dopmyae
N 6e

= [ = —, 50

S o

rie R— pacueTHOe AaB/JeHHe HA OCHOBaHHe, Ompeiensercs no ¢opmy-
qae (17) rnapst CHull 11-15-74;
N e —ro XKe, uro u B 1, 6.18.

B
6.22, Ilpy GoJbLIMX SKCUGHTPHCHTETAX e}*g— faBJeHHe I110J 1O-
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JOIIBOR CTEHB Pwaxe {pHC, 13,6) HA | M AaHHBR c1C€HB BBIYHCIAETCH RO
dopmyae
2N

—_— (s
3d '’

Pmanc =
rae d=0,5 B—e,
Onpenenenue ycuamii B aneMeHTax KoflCTPYKuwuil
6.23, Idns MaccupHol NMOANOPHON CTeHm BHyTpehlMe ycuids (N, Q
# M) B ceuennn /—1 (puc. 14, a) onpenensores no Popmynam
N = ZPi
Q=2T;
M= ZP, li +ZTizl-

, (52)

rae ZP;~—cymMa BCex BepTHKAJbHBIX CHJI Bhile CeUEHHS I-—I;
T;—cyMMa Bcex FOPH3OHTaJbHEIX CHA BHIE Cedenus [--I;
ZPyl;—cyMMa MOMEHTOB BCeX BEDTHKAMbHMX CHJ, OTHOCHTE]BHO
OcH, MPOXoAsuiel yepes LEHTP TamKecrd CeueHns /—I;
27 ;2;—cymMMa MOMEHTOB BCEX [ODH3OHTA/bHEIX CHJ OTHOCHIENLHO

TOH Xe OCH.
2y q & g
ZaN g\ N i
e £ i
af N r
P X 4—2 ———rj—s
*53‘[’ N tr e
N wil B
1 LN AN !
:x G )
W FARASTRZSY
Yermp memec- 2113 J!
mu cevenun

20 3V Yewmp ms-
wecmu 0=
H 7 doudbsr

i

Puc. 14. Cxema x pacuery ompefene- ¢
HHA NPOYHOCTH CEYeHHI NOANOPHEIX
CTeH

@ — MacCHBHLIX; 6 — YroJlKoBbIX KOHCOJbLHOTQ
TN

g

6.24. [In1s yrosKoBOit MOANOPHON CTEHB KOHCOJbHOrO THHA H3rhbalo-
mye MOMEHTH B cedenusix [—I, 2—2 u 3—3 (puc, 14,06) onpenensorcs
o QopMyJaam:

Mi—] = ZTZ' Zl

b 1

2

B (1
MS-—B = - ZG,' 13- — Gq xq + '——3— (\—-—~ p3+p4)
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rre 3T;,2;— CyMMa MOMEHTOB BCEX I'OPH3CHTaJbHBIX CHJ OTHOCHTENb:
HO ceueHusa I—I

ZT,- 2; = Ep'z '}‘ Eqp'Zq,

Ep n Egp— COOTBETCTBEHHO T'OPH3OHTAJbHBIE COCTABJSIOLIHE aKTHBHO-
ro AaBJAeHHA TPYHTA OT COGCTBEHHOTC BeCa M HarpyskH,
PacHo/oXKeHHON Ha NMOBEPXHOCTH NPUSMbI OODYLIEHHSA, BhI-
YUCHIAIOTCA A0 BuICOTH rpyHta Hy npa §=0 1 e=0;

7 U 2g— PacCTOAHHSA OT TOPH3OHTAJBHEIX JaBieHufi Ipynra Er u
Eg4e no ceuenuss I—1,;

G;— Bec [-TO y4aCTKa CTeHBI WJIH IPYHTa, PACIOJIOXKEHHOTO Clle-
Ba ANA cedeHHs 2—2 W crnpapa nas cedeHus J—3;

l;— paccTofHHe OT LEHTPa TAXKeCTH {-r0 YYaCTKa CTeHH WJH
I'PYHTA 4O pacCcMaTPUBAEMOrO CeYeHHS;

Gg— DaBHOAEHCTBYWOIA PAaBHOMEpPHO DacupejeneHHod Ha-
TPY3KH, DACIONIOKEHHOH Ha MOBepXHOCTH DPH3MEE OOpYy-
IIEHHS B Mpefenax ydacTtka b;

Xq— PacCTOSIHHe OT paBHOAEHACTBYIOMEH PABHOMEPHO pacupe-
JleNeHHOH HATPY3KH, pPACHOJOXEHHOH Ha TNOBEPXHOCTH
NpU3MH OGpYIIeHHsI B TpelenaX ydacTka b, Jo cedeHus

’

Py M py— KpacBEe JaBJeHHsA NOJ [OJOMBOH CTeHBl AJIA HeCKaJbHAIX
rpyuTOB BHUHCASIOTCA mo dopMyaaM (50) uwau (51), npu
sToM 3Hauenust N u M onpepensiores no dopmynam:

N _ GCT+ EGrp‘l."Gq
M = Epi li +2Tl Zis

Gy — COBCTBeHHBIH Bec CTeHH;
ZGrp— Bec I'pyHTa Haj nepefHeil H 3aaHell KOHCONAMH;
ZP; l;— CyMMa MOMEHTOB BCEX BEPTHKAJIBHHX CHJl, OTHOCHTENbHO
ocH, NpPOXoNdAIeHd dYepes IEHTP TAXKECTH NOAOWIBLI CTEHHI,
ZT;7; —CyMMa MOMEHTOB BCeX TOPHIOHTAJILHBIX CHJI OTHOCHTENb-
HO TO# Xe OCH

2T;2; = Erz+ Egp2q;

Ep u Eqp— BHUHCASIOTCA 17 BhCOTH rpyata H mpr 6=0 u e=0;
2 U 2q—— PACCTOSIHHS OT TOPH3OHTAJbHHIX JABJEHHH TIpyHTa A0
LIEeHTPa TSKEeCTH NOROUIBH,
Tonepeynbie CHAH B cedeHusix I—I1, 2—2 u 3—3 onpexensiorcs 0o
dopmynam:

Q—i=2T,;
Qa—p = 2G; — 0,56, (p1 -+ py) (54)
Qs—3 = 2G; + Gy — 0,5b3 (p3 1 pa)

rpe ZT;— cymMMa BCeX TOPDH3OHTAJbHBIX CHJ BHINE ceyeHHda 1—I.

6.25. Jas cxandbHBIX TPYHTOB AaBJIEHWE MOJ NOAOWBOM CTeHH BH-
gHC/AseTCsA COrylacHo ykasaHuaM n. 6.19 nacrosmero PykoBoxcrea.

6.26. lna yroaKkoBo#i NMOANOpPHON CTEHH C aHKEPHOH TATON kpaeBhie
JAAaBACHUA TPYHTA Puaxe M Puan NOA NOAOLIBOH CTEHHl ONPEIENSIOTCH MO
TeM Ke QopMydaM, YTO H AJs YroJKOBOH NOAMOPHOH CTEHH KOHCOJIb-
HOro THOA,

6.27. Ilpn onpesenenH¥ MaKCHMaJbHHX ycuamfi B jeMeHTax TNOA-
NOPHO! CTEHB! C AHKEPHOH TArofl paccCMaTpHUBAIOTCH «ABa CJAydas 3arpy-
XKeHHSA UPHIMH OOpYIIeHHS BPEMEHHOI HArpysKoii:
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HArpy3Ka pacnosioeHa HAa BCefl NMOBEPXHOCTH NPusMul OGP yieHUN
(puc. 15, @) — nosyyaem MakCHMaJbHsle MOMEHTBl B KOHCOJbHOH YacTH
BEPTHKANBHOIO 3JIEMEHTA CTeHHl H MAKCHMaJIbHblE YCH/MS B HEXKHEH MJIH-
T¢ U B aHKEpPHOH Tire;

Harpyska pacnoJjioXKeHa Ha YacTH NPH3Mb 0Opyuenusa (puc. 15,6) —
HOJTyYaeM MaKCHMaJibHble NPOJIETHEE MOMEHTH B BePTUKAJLHOM 3JeEMEH-
T€ CTeHBHI,

@) g f
I \ T

5% /2 g\

6/- 6’/ Or 64/“

Puc. 15. Cxema Harpy3ok

a -- Harpy3ka paciiojloXkeHa 0O BCeR NOBEepPXHOCTH RPU3IMB OGDyuieHusi, 6 — Ha-
rpy3Kka pacrnonoXeHa Ha 4acTH NpU3Mbi OGPyMIeHust

6.28. Makcuma/ibHOe YCHWJIHE B AHKePHOH TAre S NpH LIAPHUPHOM
CONPANEHUH JIHLEBOH H QyHAAMEHTHBIX IJIHT OUPENeNseTCH H3 NepBOrg
c/ayyas 3arpyxeHus no gpopmyle

S__ EI"Z+Eqp Zq
o hl'sinoc

B dopmyae (565) z m 2, — pacCTOSHHS TOYEK NPHJIOXKEHHS FOPH-
30HTAJBHHX COCTAB/SIOIMX AaBAEHHS TPYHTA A0 NOAOWBH, a Er u Egr
BHYHCJSIIOTCA AJ8 BHCOTH I'DYHTa, paBHOH H.

ITpuMevyaHue YuuThiBasg BOIMOKHOE YBeJHYEHHe YCHJIHS B aH-
KepHO{ T#Are 3a cYeT 3aBHCRHRA IPYHTAa HaX Hell M HEPaBHOMEDHOCTH
MaTHAMEHHS, K PacyeTHOMY OCEBOMY YCH/IMIO B Tsre BBOIMTCH JONOJHHU-
TeNbHO KO3GhbhuuEeHT ycaoBHS paboTel m=1,b. YkasanHoe yBennuenue
yCUNIHST B TAre YYHTHIBAETCH [IPU pacdeTe TAr, HX KPemjleHH: 4 3aKJafHbIX
JAEMEHTOB H HE YUHTHIBAETCH MPH pacdeTe MKe/Ac300eTOHHBIX CedeHHH.

Beprukansusie V u ropusonrtaabHeie U peakiun B MeCTax coeiu-
HEHHs] aHKEDHOH TSCH C 3JIeMeHTaMH NMOANOPHOH CTEHBbI ONPEACIAIOTCA MO

dbopmynam:
U=Ssina }
V=Scosa ).
Venine B auKepHOH TsAre NPH XKECTKOM y3Je CONPAMEHUA JHUEBOH
B QyHIaMeHTHOH NJHT onpeaenseTcd no dopmyse
U,

§=—", (67
sin &

(85)

(56)

rie U -TOPU3OHTAJbHAS DEAKLHS B MeCTe COSJMHEHHs AHKEPHOH TArHM
¢ BEDPTHKAJbHLHIM 3/€MeHTOM CTeHbl, ONPEAeNsAeTCA H3 CXeMbl Ha
puc. 16.
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6.29. VisruGalomiye MOMEHTH M honepeumHe cullbl B Ceuenusy j—I,
2—2 u 8—8 cTeR C aHKEPHHIMH TAraMH ONpeeasgiorcs o dopMynam:

X
Myey = 3T, 2; — Uxy — Vey (1 — —-h—z—)
1
b‘% 1 .
My—y = 32G; 1; — (Pl‘}‘ “5‘ Pﬁ)
bé L (59)
2 1
My—g = — 2G; [;— Gg xq - —3‘(-5_- p3+p4)+
Xs
+Vx5+Uer<1— y }

TAC €5 M ¢r — SKCUEHTPHCHTETH npraoxenus cun U u V oTHocuTenblo
LeHTpa TsisKecTu cedeHui (cM. puc, 17).

—
Ary ;
U |
T %Al '
\ s |
\
P ——C—y ] | (=
Sr léz/ 1 A !
- sy |
Puc. 16, Pacyernas cxema K On- Wé]’“ k] Qﬁv 'n
PERENEHHI0 TOPH3CHTAJLHON pe- { T -l
AKOMM Uy NPH KEeCTKOM y3ae co- 21l P (lfﬁﬂ?%agzwgcma
NpsiKeHus JHLEBOA u  (yHIA- 7 el

MEHTHLIX NAMT

el le p %
Puc. 17. Cxema K pacuery npod- ! L
HOCTH CeYeHMH YroJKoBHIX MOJA~ 'Fé"L 4,
NOPHbIX CTEH C AHKEePHbLIMM THA- 8

ramu - "’

IMpuMedyaHue YuUuTHBAH BO3MOXKHOE yBeJHYCHHE YCHIAHA B
KOHCONbHOY HaCTH BepTHKAMBHOTO 3JeMEeHTA CTEeHbl 33 CYeT ruGKoCTH ee
H Tiepepacnpejle/leHHs AaBJeHHS TPYHTa, K pacieTHOMY MOMeHTY M;_p,
nonyuennomy no dopmyne (58) aism xoHcoapHof uacth (U=0; V=0),
BBOAMTCS MONOJHHTENbHE KO3h(uuuenT ycnosus pabote m=1,5. Yxa-
3ABHOE YBEAMUEHHE YCHAKA YYHTHBARTCS TOMNBKO HPH PACUeTe NPOuLOCTH
ceueHHH KOHCOMBHOH yacTH JMIEBOH IJMTH M He PACHPOCTPAHsETCS HA
ApYrHe YYacTKH.

Q— =2T; —U
Qr—2 = 2G; — 0.,5-5y-(p1 + p2) (59)
Qa—'s = ZGi + Gq"’O,S'ba'(p:.) + p4) - V
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6.30. Pacuer mies1eBOro nasa B CJIydae MeCIKOTO coupsameHHs cbOp-
HOM JuneBoll WIMTH ¢ dyHAamedTHOM mmTon (puc. 18) ocymecTBaser-
€9 B3 YCJaoBHS, YTO HPH JAelicTBHM MOMenTa M cteHopas nasedb fOBO-
pavuuBaerTcs, NPH 3TOM BO3HHKAIOT CHILI P ¢ N/1e40M BHYTpeHHel nmapil a,
Casuramomasi cuja Q mnpHKJAajhHBaeTcst K BEpPxHell 9acTH CTeHKH Tmasa.
B BepxHe#l ¥ HHXKHeH 4acTAX CTeHKH Na3a BOSHUKAIOT CXHMAIOLIME Ha-
OpAXKeHHs C BBICOTOH CXKAaTOi 30HH X, H Xa.

>
Uenmp mawec-
f/,f: mu cewenun 2-2
2
™
N W
3
™~
P UeHTE MIANKECTIY
P Z cevenun 3-3
E ¢]

Puc. 18, Cxema k pacuery ienesoro mnasa

Pacyer npousBOAMTCA B CJASAYIOUIEH NOCAeAOBATeNLHOCTH,
3agaorcs Beauyuuod 2=0,9/ u onpeneNsiOT INACHO BHYTpeHHel
Napel 4
F4
a = . 60
sina (60)

Ycuane payrpennelt napw P onpenensior no popmyse
M

= (61)

TopusoHTaftbHble W BEPTHKAJbHBE COCTAB/ISIONIHE BHYTDERHEH napu
onpenessIoT No Gopmynam:
Pp = P-sina; (62)

Py = P.cos a. (63)
OnpejensioT COOTBETCTBEHHO BHICOTY BEpPXHel H HHxKHell ciKaTo# 30-
HBl X3 ¥ X3!
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Q+ Py

- : (54)
A T b Rap
r
= 65
x2 b‘Rup > ( )

rae Rnp — pacuernoe CONpOTHBJAeHue OeTOHA CTEHKH IueJeBOro mNasa
CXKATHIO,

BRLIYHC/ASIOT BEIHYHHY 2
X117 %o

2

Eciau HafifleHHOe 3HayeHHe 2 OTJHYaeTCsl OT IpHEATOrO OOsee ueMm
Ha 10 %, To menaioT nepepacuer,
BuyTpennne ycuaus B ceueHuu I—I onpenelsiorcs nmo Gopmynaam:

Ql*‘ltPI"}—Q
My = (Pr + Q) (z+

z2=1[— . (66)

x; ) . (67)

Pacuer nepem{ei’i CTEHKH IIIeJieBOro nasa BelAeTCs Kak usrubaemoro
aJieMenTa.

BuyTtpennne ycuans B ceuenud 2—2 onpenelsiorTci N0 (popMyaaM:
Nop—y == Py
Q2-2 == Pp
Xy
My—g=Po =+ Py-2

“

(68)

The 2o— PacCTOSIHUE OT UEHTpPA THAMKeCTH CceyeHHUR 2—2 10 THUILHOU
rpaiyl BEPTHKAJBHOrO 3JIeMEHTa CTEeHHI,
Pacyer 3apseil CcTEHKH weldeBOro nasa BejeTCsd KaK BHEUCHTPEHHe
PACTAHYTOrO 3JEMEHTaA,

BuayTpenuue ycuiust B ceuenun 3—3 onpepeisnorcea no dopmynam:
N3—g=Pr+Q
Q3—~3 = P5—0,56 (py + Ps)

l
Mg = (PerkQ) (2 + -+ -—§1~) 4 Pyz— | (69)

b2 1
— T3 Pi+"‘2"Ps)

TJe 23— PACCTOSHHE OT LEHTPAa THXKECTH ceveHHsa 5—3 [0 JuUeBOH
IPaHsH BEPTHKAJBHOLO 3JEMEHTA CTeHEl;
Py,P, — papjieHUs O MOJOMWBE CTEHH, BHYHCAAOTCA N0 QopMmynam
(50) unu (51).
Pacuyer pHUmA mieNleBOro nasa BeASTCH KAk BHEUEHTPEHHO PACTAHY-
TOrO 2EMEHTA.

Mpumeuanue, Ilpn onpeneaesnw tpedyemol nsomann npo-
JOJIBHOH apMaTyphl B cedenuH 3—3 (M3 ycnoBuA pacieTa LIENEBOro ia-
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3a) Ha paCyeTHOE CONPOTHBJCHHE CTAJU DACTANKEHHIO BBOAUTCA AOHOJ-
HHTENbHBIH KO3Q(OHuneHT ycnoBuA paboTsl, pasunii 0,7.
6.31. PacueT aneMeHTOB XKeae300€TOHHLIX KOHCTPYKUHUHA NO NPOUYHO-

CTd, 00pa30BAHHIO M PACKPLITHIO TPEIVH HPOU3BOLAUTCH B COOTBETCTBHH
¢ raasoit CHull 11-21-75.

7. KOHCTPYKTHBHLIE YKA3AHUA

Ha3nauenue npeasapHTeNbHbIX Pa3mMepoB MOANOPHBLIX CTEH

7.1, TafapurtHble CXeMBH MNOANOPHBIX CTER ONPENeAAIOTCH ORHUM
napaMeTpoM — BHICOTOM NOANOPA IPYHTA, T. €. PASHOCTHIO RepeNajfa miaa-
HUPOBOYHBIX OTMETOK IPYHTA C BEDPXOBOH H HH30BOH CTOPOH.

7.2. Tlpensaputensuble pasMepPbl YrOMKOBBIX MOANOPHBEIX CTEH MO-
IyT GbiTb ycTaHOBJAEHbl MO rpaduxkam Ha puc. 19.

a ) &
550!?345576’\9 TG0l 23456 7 150050123 456
anlp L 1gm am | 111 gmam N[ g
7 v2751 L1 o 24—t / AN S B
ARRN RS A
ABEN WEAEAN EYNHRN
4] \ f— 5 I~ o] \
6 46 6
7 \ 70 7
sl N INABERLY EEARL
9 A b1 g
L} 10! LN 17 | 10
g ge1 g3 g-67¢/et? Hm g gl gbreint HH g1 g7 g=breimt
y
Jsvssar et
« Puc. 19. I'papukn ann ycravoBjieHHs npexsapH-

TENbHbIX Pa3MePOB YTroAKOBLIX MOANOPHBIX CTEH
R a— AJA TPYHT2 C (y"==25°, 6 — ANA rpPyHTa C q:H =30°;

LQ [ | 8 — AAsl TPYHTA € o ¥-35°

IpexsapurensHsie pasMepsl HMOAOWIB MAaCCHBHHIX MOATMOPHHX CTEH
o6niuno HasnavawTca s npeaenax (0,5—0,7)H.

7.3. MunumaabHble pasMepbl CEYEHHH 3/eMeHTOB NOANOPHBLIX CTER
PEKOMEHAYeTC HA3HAUYATh!

IS KaMeHHBX H 6yTo6eTOHHHX cTen — 600 MM;

anaa GetoHHbIXx cTeH — 400 Mm;

s xene306eToHHBIX cTeH — 100 MM,

7.4. OcHoBHble pa3MepH IMOANODHBLIX CTeH: BHICOTAa BCelf CTeHH,
BBICOTA Nepenaja, UIKPUHA MOAOLUBH H BBUIET KOHCOJM OT NepefHeli rpa-
HHU CTelbl — Ha3HAualoTCH KpaTHbiMH 300 mwm.

PasMmepni TOMUYHB 5ICMEHTOB CTeHbl M NOKOIMBH HA3HAYAIOTCA KPAT-
HEIMU 20 MM.

IFay6uHa 3a710MKeHHs NMOAOWIB NOANOPHBIX CTeH
M NOArOTOBKA OCHOBAHHUSA
7.5. TnyOnHy 3a/10XeHUsT NOAOIUB TOATOPHBIX CTeH CAcAyeT Has3Ha-

4aTk B cooTBeTCTBMM ¢ Tpebosanusimu raasui CHull I1-15-T4 u npusu-
"1aTh, KaK npasuno, kpatuoil 300 mum,
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7.6. MuBEMaAbHYIO F'IYOHRY 3a/I0MeHHS NOANOPHHX CT€H DEKOMEH-
ayercs NpHHUMaTh He MeHee 0,6 M 1PN HeCKaJbLHBIX OCHOBAaHHSIX H He
menee 0,3 M — npu ckanpHbiXx, [Ipy Haawuum KioBera raybHHa sanoxe-
HHSl Ha3Ha4YaeTcs OT JHa KIOBeTa.

7.7. Ilpn HaJHYHH B OCHOBAHHH CTEHH IVIa0HIX I'PYHTOB € PACYETHHIM
conpoTnBJeHHeM 1—2 Krc/cm? anGo IJIMHHCTHIX UYYHHHCTHIX TPYHTOB MDH
ray6use mpomepsaHns paBHON max Goabieil, yem 3aray6nespe ¢yHnaa-
MEHTHO/ TVIRTH, B OCHOBAHHH CTeHH JOJKHA OHTb BHIIOJNHEHA necyanas
HIH niebeHoyHast MojAyiKa.

I'pynT ecTecTBeHHOro 3asieraHusi BHHEHRMaeTcs Ha Tay6uny 600 mm
i Gonee OT MOROIUBH CTEHH H 3aMeHSETCS NecKoM uJiH urebrem. Flecox
oTchInaeTcs CJAOSMH, NOJMHBACTCS] BOAOH H yrpamb6oBhiBaeTcs.

HNoaymwky caexyer OTCHINATL B KOTJAOBaHe ¢ NpPeAeibHO KPYTHBIMA
OTKGCaMH. PasMepnl NOAYIIKH AO/IKHLI ObiTh 60JblIe COOTBETCTBYIOUIHX
pasmepos nmogomBun Ha 400 MM (o 200 MM B KaXAyiO CTOPOHY) NpH
3achHiIIKe KOoTJIoBaHa mebiieM.

Ilecuanyio NOAYWKY cleAyeT NDHMEHATb TOJBKO BhHIE YPOBHSA
IPYHFOBHX BOL.

7.8, Ilon noxouBofi MOHOMHTHON MOANOPHON CTEHH cjelyeT yCTpaH-
BaTh BHIPaBHHBAIOUIYIO OETOHHYIO MOArOTOBKY TosutHsoil 100 MM, KoTo-
pasi ZOJXKHA BBICTYHATH 33 IPAaHH NOAOWBH He MeHee yeM Ha 100 mm.

COopupie QyHIaMEHTHHE TJIHTH CIEAYeT YCTAHABNHBATH Ha HOATO-
TOBJEHHO® OCHOBaHHE B BHAe yTpaMGoBauHoro B TPyHT webun. Toamuaa
cnosi webHs HOMKHA NPHHHMATbeAd He MeHee 100 MM M BHCTYDaTh 3a
IpaHH MOJOWBH I1¢ MeHee yeM Ha 150 M,

7.9. Ilpu HaauYuy B OCHOBAHMH NOANOPHON CTEHH CiaGHIX I'PYHTOB
[IpH COOTBETCTBYWIIEM OGOCHOBAHHH MOXKeT OBITh BHIIOJHEHO HCKYCCT-
BeHHOe OCHOBaHHe B BHJE CBAaHHOTO POCTBEPKA H T, I

7.10. B npoJoJibHOM HanpaB/eHHH NOAOUIBY NOANOPHOH CTEHH CJe-
Ayer NpHHMMATL TOPH3OHTAJBHOH HWaH ¢ ykjaonom He Goaee 0,02, Ilpu
GoJiblileM yhJIOHE NOAOWIBA BHINOJHSETCH CTYNEHYaToM.

B nonepeuHom HanpaBJeHHH NOJOIIBY NONNOPHOW CTEHH CJjeayer

APHHHMAaTh FOPH3OHTaJbHOH HJAM C YKJIOHOM B CTOPOHY 3acHnyy Lec (o-
Jaee yem 0,125,

Temneparypuo-ocagcunsie Wanl

7.1, KOHCTPYKUKKE NORHOPHHX CTéH NOMKEW OHTL pasfefeHnl Ha
BCIO BHCOTY (BKIOUAS GYHAAMEHTH) TeMOEpPaTyPHO-OCAAOUHLIME HIBAMH.

PaccToanus MeXAy TeMEEpaTypHO-OCANOURKHMHU IIB3MH CleAyeT npH-
HUM3Tb He Oonee:

B MOHOMHTHHIX OYTOGETOMHHX M OCTOHHBLIX KOHCTpyKuusxX 6e3 KoH-
CTPYKTHBHOIO apMHpoBanua — 10 M;

B MOHOJUTHHX OGeTOHHHIX KOHCTPYKUKSX TPH HANHURH KOHCTPYKTHB-
HOrO apMHPOBAHUS H B KAMEHHBIX KOHCTPYKIHAX — 20 M;

B MOHOJHTHHIX H COOPHO-MOHOAMTHBIX Xene300eTOHHHX KOHCTPYK-
nusax — 25 u;

B COODHHX XeNe30GeTOHABIX KOHCTPYKuax — 30 M.

Tlpn HanHuu¥M B OCHOB2HMM CTEHKH HEOXHOPOAHHIX TPYHTOB pac-
CTOSHHS MCXKAY TeMOepaTypHO-0CAOYHHIMHA IIBAMHM JOKHLL OHTh YMeHb-
LIeHL! ¢ TakKBM pacueToM, yToOH NOfonIBa (YHAAMEHTa KaXAOre OTCeka
onnpanack Ha onnopopuuii rpynr. lllupnsa wBoB npuHUMaeTcs pasnoR
30 mm, TemnepaTypHo-CcafoyHbic BIBHI B MOHOAWTHLIX OETOHNHIX ¥ XKe-
7e306€TOHRMIX NOANOPHHIX CTEHAX BHROAHSIOTCH NYTEM NOCTAHOBKH B
TENO KOHCTPYKBHUH NPOCMONIEHHOR LOCKH,
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O0patHan 3aceinKa

7.12. OGpaTHy0 3aCHIIKY NA3yX MOANOPHHIX CTEH DPeKOMEHAyercs
OPOM3BOAUTL APEHUPYIOUIMMM I'PDYHTaMH (MecUYaHLIMH HJH XKpynHooO6Jo-
MOYHBIMH) .

JonyckaeTca HCIOMB30BATh MECTHBE CBS3HBIE TPYHTHI — CYOeCH H
Cyxye CYrJMHKH. YIJIOTHEHHE 3aCHIKM JOJKHO NPOH3BOAHTLCS COTJACHO
Jeficreyomum CHull Ha nponssoncTBo 3eMasiHHX pabor.

IpyRTH sacemkd Heo6xoAuMMO nNOC/AOHHO TpaMbOBATL JO IOCTHIKe-
HHsA Kosdouunenta ymwiorHenus 0,95,

He gonyckaercsi npuMeHsiTh Ajs OOpaTHHIX 34CHIOK TsXKejdble H
NJIACTHYHBIE TJIMHB, a TaKXe IPYHTH, CcoJepxKalllde OpraHHYeCKHE H
pacTBOpHMEIE BKJOYeHHS Gojiee 5 Y mo Becy.

Jdpenax, rHapOU3OAsLAA, AHTHKODPO3UOHHAS 3ALIHTA

7.13, TloBepxHOCTh MOANOPHHIX CTeH, oOpallieHHasi B CTOPOHY 3aChIN-
KM, Ao/kHa GHTh 3amulieda ruapousossaumeil, Ilpu orcyrcTBmm arpec-
CHBHONl cpefbl AonycKaeTcss mpuMeHeHHe 00Ma3QUYHOH THAPOM3OJALMH [O-
psiuuM OHTYMOM B ABa pasa.

7.14. Ilpu pacnosioXXeHHH NORMOPHBIX CTEH BHe 3AaHHs CNEAYyeT mpe-
AyCMaTpUBATh YCTPOHCTBO CO CTOPOHH NOANOpPA FPYHTA IPHCTEHHOTO
Apenaxa, CxeMbt gpexaxefl mokasansl Ha puc. 20.

Puc. 20. Cxemnl apenaxed

@ — UpH BOJOHOCHBIX TPYHTaX 3aChINKM; 6 — NPH BOLOYHNODHBIX IDYHTaX 3acChiOKH;

I — o6paTHasl 3aChiNKa BOAOHOCHEIM IPYHTOM; 2 — ille6eHb HJH rpasuil KPYMHOCTHIO

325 mMM; 3 — MECOK CPeAHeR KDPYNHOCTH, 4 -— HKpeHaXXHbie oTBepcTHs & 50 MM;

5 — rpyHT eCTeCTBeHHOrOo 3ajieranus; 6 — o6paTHasi 3achllKa BOJOYHODHHIM TFPYH-

ToM; 7 — NDHCTEHWBIH NecYaHbI APEHaX M3 Necka cpeaHell KpynHocTH; 8 — Cioft
KHPHOA rauHbl h=200 MM

B BONOYNOPHHX TPYHTaX B OCHOBaHMM JPeHa’Ka C/eayeT yCTpaH-
BaTh MOJATOTOBKY M3 IKHPHOR IVIHHB TOJWHHOH 200 MM ¢ ykioHom 0,05
B cropony crerbl. IIpHCTeHHEDbIH necyaHbf ApeHa’X BHNOJHSETCS U3 nec-
Ka cpejHefl KpynHocTs Tomuuuol 300 MM.

JpeHamHbi KOJWJIEKTOP U3 weGHs WY rpaBHS KPYMHOCTHIO 3—20 MM
CreyeT YCTpauBaTh C NPOLOJBHLIM YKJoHOM He MeHee 0,04,

B Js@ueBsx s/eMEHTAX NOANMOPHHX cTeH HeOOXOAHMO mpeAycMaTpH-
BaTh JpeHaXHbie OTBEPCTHA auaMeTpoM 50 MM vepes 3—6 M,

7.15. Ha KOCOrOpHBIX yYacTKaxX ¢ Uesbi0 OTBOAA aTMOCGHEPHHIX BOA,
3a THUILHON IpPaHbIO CTEHH! AO/KEH GHTh YCTpOeH BOLOOTBOJAHNIM KIOBET.

7.16. B cayuae HeoGXOAUMOCTH [JIs 3aLIHTH JHLEBOA NOBEPXHOCTH
CTeHsl OT MOJATOKOB JUBHEBOH BOAH, OCOOEHHO XN CTeH, paclofomKeH-
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HPIX HA KOCOPOPHHIX y4acTKax, ClAeAyeT HPeAyCMaTPHBAThL YCTPOACTBO
KO3bIpbKa CO «C/IO3HHKOM» WJIH YCTaHOBKY KapHH3HbIX GJaoKoB (puc. 21).

7.17. PaboThi no aHTHKOPPO3HOHHON 3AUIMTE 3aKJaAHBHIX H COGAH-
HUTENBHBIK MeTA/JIHUECKUX JJEMEHTOB, a TAKKe AHKEPHBIX TAT Clefyet

NPOBOAUTh B COOTBETCTBHU C Aeﬁcrsyxomumu HOpMATHBHLIMH HAOKYMEH-
TaMu

Mup 0,05
) <t

¥ NS -~
g o F o T,

Pre. 21. YcrpoiicTso KapHu3a CTeHB!
a — GeTOHHBIA KapEH3HbIR GAOK, 6 — KeNe306eTOHHHIH KO3ZBIPEK

7.18, TommnuHa 3auMTHOro cjioss GeToHa JAas paGouell apMaTypsl B
cBopunX Kene3OOETOHHBIX KOHCTPYKUMSAX NpHHEMaercss He MeHee 30 mMwm
¥ He MeHee AudaMerpa paboueit apMaTyph

Tonmuua sawuTHOrO cjiosi Getora Aas paboueli apMaTyphl B MOHO-
JHTHHX KOHCTPYKUHAX NpHHMMaeTcss He MeHee 350 MM H He MeHee Jua-
MeTpa paGouux crepikHeil

B MOHOMHTHBIX (YHIAMEHTHHIX TJHTAX [PH OTCYTCTBUH GeTOHHOH
NOATOTOBKH 3aUIUTHRIA caofi 6eTOHA AJNA HHXHeH pabouefi apmarypul
no/mKed GuiTh He MeHee 70 MM,

Pacnojoxenne u raGapurel NpuOAUKEHHA

7.19. BuoicoTa NOANOPHBIX CTeH JJA I'DY30BHIX pami  aBTOMOOU/IL-
HOr0 TPAHCHOPTA CO CTOPOHH! mOIbe3a aBToMOGMiel foMKHa OLITh par-
Ho# 1200 MM OT ypOBHS NMOBEPXHOCTH Npoe3XeHl YaCTH AOPOTH H/AH NO-
rpy30uHO-pa3rpy3ouHol miowaiky (puc, 22).

1920 Puc. 22. Ta6aputel npubaumeHUs PaMnoBuix
i{ 1370) NOANOpPHBIX cTeH (pa3mepnl B cKobKax Aaubl
AN xKeNe3Hbix Aopor y3xol KoueH)

7
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b 82 s g OO
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7.20. BricoTa noAnOPHHX CTEeH JIJ7 FPYSOBHIX H  DBaCCaMHPEXEX
P3MI MENEIRONOPOXKHOTO TPAHCHIOPT2 AOMXKHA ObiThb pasnoh 1100 wM
Aas wonew 1520 mm n 760 Mm A9 xoxer 750 mwm.

lopusonTanbHoe paccTOSHHE OT OCH C/MKAMIIEro KeJe3HOLOPONK-
HOFO NyTH 10 HAPYXHOrO Kpas PaMnbt 1OAXKHEO OhITh pasno 1920 um u
1370 Mm COOTBETCTBERHO AJf  KeNe3HOACPOIKHOK KOJEH IHPHHORA
1520 Mm u 750 MM

7.21. B nacnnax Ba DpAMBIX yyacTkaX MHSHMaJibHOe PacCTOsHAE
oT ocH GruKaiiinero Xee3sHOAOPOXHOro NYTH KO BEPXa HAPYXKHON rpa-
HH ROANOPHOH CTEHH CheAyeT NPHHAMATL He Menee 2,56 m (puc 23, a).

7.22. B puleMKax Ha nNpAMEX y9acT-
o KaX MHHHAMaJbHOE PpacCTOAHAE OT OCH
He menee 2500 OauKafinero KeJe3HONOPOXKHOre NyTH HO

‘ BHICTYNAOMAUX d9actedi TOANOPHOR CTeHH

a N Ha YPOBRE NOAOHIB B BhUNE NOMXKHO OHTbL
ue Menee 3,1 M (puc. 23, 6).
7.23. Ha gpHBBIX y3aCTKAX MHHHMAJb=
HHEe paccTOsiHHg OT ocH Omikafimero xe-
L ,J JIeSHOLOF UXKHOTO NYTH O NOANQPHOH cTe-
|_L_ __I"'l
Ta6baunma 4
y
He Hewee 7100 PafnyChl KDUBLIX, M BMH%‘:I:; x::cc'mx-
& /‘““’j N\
( \\ 18001200 0,1
1000700 0,2
L J 600 n menee 0,3
L
e Puc. 23, Ta6aputu npubinxenns xejnes-
83y HOLOPOIKHOTO NYTA A0 BHICTYRAIUIUX 9ac-
§ §§, Tell NOANOPHLIX CTey
NS G — 0PR PACHOIONEHVH HENeSHEOAOPOKHOIO My
S| TH Ba Hacwn@; 6 — To e B DOJYPHeMKe

B (n. 7 21 7 7.22) nee6xofMMO YBesHUHTH cOTAacHO Tabn 4,

7.24, MyuuMa/bHEE PICCTORHHA OT OCH TPAMBARROTO BYTH RO BOA~
nopHe# cTeHHl NPH SampemleHWH K HEM AOCTYNA [EUEXOA0B DNPHIEMA-
oTCH:

¢ 7npasoli CTOPOHH 1O HATNPABJEHHIO RPHKeHHS TpamBas — 2,3 M,

¢ JieBofi CTOPOHH 1O HaUPaBJCHHIO ABHXeHHa Tpamsasd— 2,05 M

7.25. Ha KpHBHX y4YacTKaX MHHMMa/]bHOE PacCTORHHE OT OCH TpaM-
BaiiHOro NyTH A0 MOANOPHOM CTEHH HAAJAEKHUT YBEJHUHBATL:

OpPH PACONOXKEHHH UOAUOPHOA CTEHH ¢ HAPYKHOH CTOPOHH KpH-
BOi — Ha BeJHYUBY BHHOCA Yraa BAroHa;

NpH PACNONIOKEHHA NONMOPHOR CTeHn € BHYTpEHHEN CTOPOHM Kph-
BOMi — Ha BeAWYHHY CBeca Cepefufbl BArona.

7.26. Ilpn BO3MOKHOCTH ABHJKEHHA HA MOBEPXHOCTH SaCHUIKH aBTO
TPARCNOPTA NO BEPXY NOANOPHOA CTeHbi HOJKHO OhiTE NPEAYCMOTPEHO
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ycrpoﬁcmo Kojgecoorboiinoro 6pyca, BOSBBUIRIGINErOCT HAX OTMETKO#H
IVIAHUPOBKY TPYHTa cTeHpl HA 250 mum.

B kauecTBe KOIeCOOTOOHHOro Opyca DEKOMEHAYETCA [NpUMEHATH
cOoprpie uaA¥ MOHONWTHBHE XKene3OOSTOHHHE IEMEHTH, JKeCTho COSRH-
HeHHLIE ¢ KOHCTPYKiue# cTenbl.

7.27. Tlpu BO3IMOMKHOCTH XOMCAEHHS JiOAeHl NO MOBEPXHOCTH 3a&CHII-
KR B HEUOCPEACTBEHHON OJH30CTH K CTeHKe HeOOXGAHMO YCTpaHBaTk
orpaxicaye BbicoToft 1,0 M, paccyHTaHMHOE HAa COCpEOTOUEHHOE TOpH-
$OHTaJibHOe ycmaHe 70 Krc.

a) Puc. 24, Cxema apMuponadus Hou-

NOPHO# CTEHH CamMOHeCyluMH  ap-
MaTypubiMn Oaokamu

a — [APH OAHQBPDEMEHHOM @TOHHPOB&HHK
NOAOWIBREI H CTeHEI: § - Nipu pDasdjgesbHOM
b { GeToHHDOBaHHH MOXOWBH H CTEHM; [ —
apMaTypHpit 6a0K; 2 — pabouas CTRIKO-
Basf Ce&TKa, 3 — CTHIKOBas CeTKa

4
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ApMupoBanue NOANOPHBIX CTEH

7.28. ApmupoBanue DNOANOPHHIX CTEH ClenyeT NPOH3BOARTh, Kax
NPaBuio, YHUPHUKMPOBAHHHIMH apMaTYPHHIMH CeTKaAMH B COOTBETCTBHH
¢ TOCT 23279—78.

7.29. ApMUPOBaHHe MOHOJMTHBIX KOHCOMbHHX TOANOPHEIX CTeH
YrOJKOBOrO nNpOdHAs NPOU3BOZUTCH CAMOHECYIHMH NpPOCTPaHCTBEHHH -
Ml 6r1oKaMH, cOGHPaeMbIME H3 MJIOCKHX ceToX (puc. 24, a).

ITpr HeoGxoxuMOCTH YCTpoiicTBa wBa GeTOHHPOBAHUS, B MecTe CO-
NPsAXeHHs NOAOIIBB H CTEHKH, apMHPOBaHHE OCYLIECTBJSETCS TaKXKe
NPOCTPAHCTBEHHHIMH aPMOKApKacaMy ¢ yCTAHOBKOH B MeCTe uiBa JONOJ-
HUTEJbHEX CTHKOBHLIX ceToK (pnc. 24, 6).

7.30. B uensix 5KOHOMHH apMaTypHOR CTajJH apMHPOBaHHE BEPTH-
KaJbHHX 3JEMEHTOB MOXET OCYMIECTBJAATHCA ABYMs soHamu. [lpH stoM
Ha BCIO BBICOTY CTeHHl YCTAHABJIHBAETCH CeTKa ¢ BepPTHKAJAbHOHA pabouei
apMarypoii, koTopas TpeGyercs B BepXHell 30He, a B HHXHell 30He ycTa-
HaBJ/IMBALTCS JONOJNHHTENLHAA CETKA.

T'opusoHTaNbHLIE MUKTH NOANOPHHIX CTeH aPMHUPYIOTCH, KAK NpaBU-
J10, ceTKaM#i 6e3 oOphiBa cTepiXKHel.

2

Waunswu & waxmom-
HOM T00AGKE
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Puc. 25. Gxema apMHPOBAHHS MOHOJMTHOK ROANOPHOR CTeHH OTHeIbHbI-
MM CTEPKHAMA

/ — npotuBOyCajiouuasn apMarypa; 2-5-— paGodan apMaTypa; &= pacnpegean-
TeabHas apmaTypa
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7.31. B caydae HeoGRXojpHMO-
CTH apMHDOBaNHe MOROJUTHLK
noznopublx CTEH Momer OBre
OCYIRECTBACHO OTACABHBIMH CTep-
xusmy. CxemMa Taxoro apMupo-
BauHg OKa3aHa Ha puc. 25.

7.32. T'nybuna 3anenxn pac-
TAHYTHIX CTepxHeH cOOpHBIX Bep-
THKaJbHBEIX 3JEMEHToB B Na3
dynpamenTa go/kEA Obith HE
Menee 25 nmaMerpos pabouux
crepxBed aam apmarypl KJac-
ca A-TI1 u ue menee 20 nuamer-
POB AJ5 apMaTypw kjaacca A-IL
Kpome Toro, riyluHa 3amenxu
Hade/Md B a3 [0JXHa OulTh He
Menee 1,5 TommANBl HaHEH.

Taybury 3aledRKu pacTAHY-
Thix pafounx crepXueil B nas
JonmycKaercs — yMeHbWA4Tb 10
15 paamMeTpoB npH YCJAOBHM OpH-
Bapk K KOHIAM NpOAOJbHOA
apMaTypel ABYX AaHKEpymoUHx
cTepkHedl aaMeTPOM He wMedee
HOJIOBHHH  JHamerpa  pabOuHX
cTepiuEefl X pacionoReHunX ua
paccrosuM He MeHee 100 Mm
onyy OT APYTOro.

Js BO3MOKHOCTH OCYMECTBIEHHS NOAJHBKH W PHATOBKH JHLEBLIX
naar rayOuiy masa ciefyer npuHEMATbh HA B0 MM Ooapwe raybupm sa-
JeNKH NaHeHH,

7.33, [levnepbie CTHKY B 3aBUCHMOCTH OT NPHHATOR KOHCTPYKUu#
MOTYT BOCHPHHUMATL W60 TONKKO OCeBOE DACTAXKeHue (4T Tpefyercs,
HanpHMep, A TNPHCOCAHHEHHUN XONOJHHTENIDHOA aHkepHafl MJMTH M3
yeaosus nosumennofl necygiefl cnocofHOCTH  CTeHl Ha Camur), aube
BHeleHTPENROe pacTAKeHHe HiH HarHbaomye MoMeHThl (UTO Tpebyercs
B yafe COnpsikenus JAHLeBHX H GYHIAMEHTHHX WINT).

KoHCTpyKins DeT/IeBBIX CTHIKOB NPHBEIeH2 Ha prc, 26.

7.34. Tleraepble BHOYCKH N0 pacloONONEHMIO ¥ AHAMETPY HOJIMHHL
COOTBETCTEOBATh TPeOYyeMOH NO pacueTy apmaType CTHIKYEMOTO JeMeH-
T4, a TaxXe TpefoBaHH0 1. 7.35,

MguaMaabHpf AMaMeTp 3aruba NETAH H COOTBETCTBEHHO AMaMerp
oeronrnoro aipa Dwus onpeseaserca PacueToM, UCXOAR U3 YCIOBHS

[t}
Dung = 0,4 —2— a4y, (70)
Ryuyp
rae HaﬂpH}KeHHe B TeTHg
{
aa,,:zea,,(z_, zﬂ } (71
AH

{H»-}Xﬂﬂﬂﬁ IlpﬁMDﬂHHei':lHOfO ydacTra paCTﬁHy’TOﬁ BE&1BH 1IeTHAH,
Iy~ NHHA_aHKEPOBKM apMaTyph B PaCTSHYTOM GETOHE, NPHHEMAETCH
1o n. 5.14 vaasry CHylT 11-21-75;
Ry — pacueTdoe cOnpoTHBjeHHE apMaTYpPH NETAH PACTAMKEHHIO;
Ryp— OPHIMEHHAS NPOYHOCTL GeToHa,
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Puc, 26, Koncrpykuwn 774

PeTaesnX CTHMKOB

& — eTmKk  PyHRameHTBOH

AAMTR, BOCHPRHHMaOWHE

0°eBoe  pacTxewne; 6 — 4\

CTHIK ¢yHpaMeHTHOR nmg = 1

THI, BOCHIPUHHMAIOINK

BICUG, 6 — WeeTRul CTRK 1 / D2t Lo 5 \B2H50

autenoft u GyHaamentHol
HARTH 7 71

Puc, 27, VYcranoBka
BONOARATENALRHX MO~
nepeqHbiX CTepKuel B
30He neTNEBOro cTHIKA
1 — conpsraeMble xeneso-
GCTORRBIE 37EMEATE; 2 ~—
BPOHOIbLHbLIE CTEPMHA B
GeToHHOM sApe, 3~ Ao~
nonHuTenbyble  nomepeu-
Hble CTePIRHH

/D‘ 00)+¢,

Kpome TOro, aMaMerp netau ¥ GetomHoro sapa D nonxen OHTD HE
MeHee PacCTOfHuA MeXAY pactanytoli W CKaTofl apMaTypoH, T, €. mer-
A5 JoNKua orubaTh BCE PACYETHOE CeueHye.

7.35. PaccTosnne B OCHX MEXAY COCEAHHMH UETAAMEK AGAKHO GulTh
ne 6osee 20uun.

B 6eroHBOM ajpe AOUKHH GbiTh YCTAHOBACHH NPOAOJBHHE CTEPX-
HH, AHaMeTP KOTOPHX Ro/iKeR Outh ne meHee 0,5dy (dy — Anamerp ap-
MATYDPH neT).

Tlnomaab CeueBHsA BCeX NPOACTLELIX CTEPXHel B 6EeroHBOM fApe
Fan RONXNA2 yAOBNETBOPATL YCADBHIO

F&H & Fant (72)

rae Fup — NI0MaAL CCYCHAS PACTARYTOR BETBH TeT/H.

KoanuecTso crepHeld B GETOHHOM sfipe AOMKHO OMTh ke Meuee 4
B cThRe, paloTaionleM Ha oceBOe PACTsXeRAe, H He MmeHee 6 B CTHKE,
paboraiomeM Ha B3THO HAH BHeHEHTPEHHOE pacTaikeHHe,

Hna crbika, paGoTalouiero Ha BOCHpPHATHe H3rnGaloliero MoMeHTta,
JJAHHA NPAMOYTOMLHOTO YYacTKa [y JOAXKHA OHITh He MeHee Sdn.

Tipn ycTpoiicThe NMETAGBHX CTHKOB HEQOXOAMMO THIATEJLHO O6pa-
6oraTy TopueBble GETOHHHE NOBEPXHOCTH CONpAraeMMX 3AEMEHTOB Ba-
CeUKOH ¢ OYHCTKON H DPOMHIBKOH UX BOAOH, a TarKe NPEAYCMOTPETH
YCTaHOBKY B 30He CTHKA RONOGAHHTENbHHX MNONEPEYHLIX CTepxHuedl, npH-
BapHBaeMbX K neTJeBhIM BRInyckam (puc. 27).

Mapxa OeTona CTHKa JOMXKHA OHTbL He HuXe Mapxu OeTona conps-
TaCMbIX 3JE€MEHTOB,

8. HAPY)XHBIE CTEHBH NOJABAJIOB

8.1. Hacroamuil paasen pacnpocTpanSeTcd Ha BPOERTRPOBAHHE Ra-
pyHHBIX (FeH DOABAJIOP HAa €CTECTBEHHOM OCHOBAHHR M ONHPAIOMMECA
Ha NepeKpLITHR WK Ha KONOHHDLL Kapkaca.
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8.2. Hapyxuse CTeHb NMOABAJOB MOryT BLINOAHATBCH H3 KaMeHHOH
KNankd, OeTOHHBIX GNOKOB, COOPHUBIX Ke/1e300eTOHHBLIX TaHneseld, MOHO-
JHTHOrO GeTOHA M XKejeso0eToHa,

INpuMensemMble MaTepHANH A9 CTEH MOABAIOB NOJIKHB YHAOBJET-
BOPATb TPeGOBAHHAM H YKasaHuAM pas3A. 2 Hacrtoauiero PykosoAcTaa.

8.3. [To KOHCTPYKTHBHOMY pPEUIEHHIO CTeHh NOABAJOB NOAPA3AEs-
I0TCSl HA MacCHBHbIE (H3 KaMeHHoOH KJAaAxH, 6eToHa u 6eTOHHHX GJIOKOB),
paGoTaiolmide B OCHOBHOM Ha CXaTHe, u TrH6KHe (A3 MOHOJHTHOTO Xe-
Jle3obeToHa Hau COOPHHIX ¥Kese300eTOHHWX mauened), paborawomue Ha
CXaTHe ¥ H3THO B BEPTUKAJbHON WJIM TOPH3OHTANbHON IIOCKOCTAX.

8.4. MaccusHble cTeHbl (puc. 28, @) NpHHHMAIOTCS B NOABAJAX MPO-
MBIHVIGHHBIX H TPa*<JAaHCKHX MHOTO3TaXXHHIX 3JaHHA C HapyXHBLIMA He-

) 0) 8
‘ l V NN
Y 7772777
K Z N7
s N
' 7 )
¥ R &
] x x
Ypobens & sposens y”%‘fl‘;’;’
7o X nona
) —
> 8 L <

Puc. 28. Tunul HapyXHbIX CTeH NOABAJIOB

a — maccuBHas CTeHa; 0 — ru6kas CTeHa, onepTasl Ha NepeKpwTHe; 8 — rubKasm
CTeRa, omepTas Ha KOJOHHBI

eymdMH CTEHAMH U3 OJ0KOB, MaHeNell W KaMeHHOR KAAZKH npH ueGonb-
ol raybute noasanoB (Ko 3 M) H HeGosbloil Harpysxe (mo 1,0 Tc/m?)
HA npuneramoulell TeppHTOPHH,

I'ufkue cienn NPHHIMAOTCA B NOABaJax KapKacHBIX 37aHHf C Ha-
BECHBIMH CTEHOBLIMH TAHEAMH H B CaMOCTOATENLHBIX 3arJayGJeHHbIX Mo-
MEIIEHHSIX NPOU3BOACTBEHHOrO Ha3HaYeHHsl,

Crennl u3 cOOpHBIX Kese306eTOHHBIX NaHeNeld, ONEePTHIX Ha NepeKkphl-
THe H paboTamoum¥Xx Ha H3rub B BepTHKaJbHOH NyockocTH (puc. 28, 6)
HPUMEHHIOTCH B TNOABaJaX ray6HHO# Gojee 3 M H NPH 3HAUHTENbLHHIX
HarpysKax Ha npuJeraiouieii TeppHTOpHH.

Crennr u3 cOGOPHBIX JKeJe306eTOHHBIX mnaHesefi, ONHPAIOMUXCA HA
KoMoHHL ¥ pafoTalomiMx Ha uSTH6 B ropu3oHTANLHON TOCKOCTH (pHC.
28, 8), NpPUMEHSIIOTCA B HerayGoKHX (N0 4 M) moaBajax W NpPH OTCYT-
CTBHH 3HAYUTEJBbHBIX H OXHOCTOPDOHHHX HOJIE3HHIX Harpy3oK Ha TNpHie-
raiomelf TeppUTOPHH.

Crenbl #3 MOHOMUTHOTO XKeNe3o0eToHAa CAeAYeT NPUMEHATH NPU Ha-
JUYAYM TPYHTOBHX BOJ H KOrZa HeOGXOAMMOCTb B HHX LHKTYeTCs YCJIO-
BHAMH POH3BOACTBA paboT.

8.5. ®yHaaMeHTH CTeH NOABAJIOB 32 HCK/AOUEHHEM CTeH, ONepThIX
Ha KOJOHHBI Kapkaca, CJAeAyeT, KaK NPaBHJO, yCTPauBaTh JCHTOUHBLIC
(npn HeGoNLHINX HArpyakax Ha TpHJeralouleli TeppETOPHH AonycKaercs
npHMeHeHHe IPePHIBHCTHIX GYHAAMEHTOB).

Tlpn Gonplumx marpyskax Ha UpHAEraollel K NOABalY TeppUTOPHH
CGAYyeT paccMaTPHBATh HenecoobpasHGCTh YCTPORCTBa pacnopHHX Ha-
JCK HJH (PyHAAMEHTOB BHYTPeHHErc Kapkaca H3 MNepeKpeCTHHX JICHT,
HAX B BHAE CIVIOWIHON NJMTH, AJS BOCHPHATHA CABMraOWHX CHJ, Aeil-
CTBYIOHIMX HA NOAOUIBE PYHAAMEHTOB HAPYXHBIX CTEH.
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8.6. Hapyxuble cTEHBL OABAJIOB LOJIKHEL ObiThb PACCYUTAHHE! HA Ha-
rpysKH, nepejasaeMbie Ha/NOJBa/ibHBIMH KOHCTPYKHHSIMH, H Ha JaBJe-
H@e TPYHTa ¢ ydeTom fOJe3HOH Harpy3KH Ha NpHJeraiouiefi TepPHTOPHH,
DPHHHMaeMOoit B COOTBETCTBHH C TEeXHHYECKHM 3ajaHHeM Ha NPOEKTRPO-
BanMe, yKasaHusMp pa3f. 4 sacrosmero PyxoBoacrsa, raasn CHHII no
Harpyskam u BosieficTsHaM u raasn CHull 11-15-74.

8.7. Ilpu pacyere CTeH NOABAJIOB PACCMATPHBAETCH Y4YacCTOK pas-
mepom 1,0 M mo paune (BBICOTE) CTeHHI WJIM PaBHLIA IUHPHHE OLHOA pa-
HeJH.

8.8. lasnenre rpyHTa Ha CTeHH NOABAJOB omlpelensercs no dop-
MyJaM M yKasanuam pasn, 5 nacrosumero Pykosoxcrsa. [Tosesnas na-
rpyska Ha npujerawomieff K MOABaJjgy TePPUTOPUH O BO3MOXKHOCTH 3a-
MeHfAeTCH PKBHUBAJEHTHOH paBHOMepHO pacnpedenennoff. Ilpu oTcyTcrBun
RABEHIX 00 EHTEHCHBHOCTH NOJE3HOH Harpy3KH OHAa NPHHHMAeTCs pas-
uoh g=1 1c/m2,

8.9. Ycuaus B cTeHax 10OJBaJOB, ONEPTHIX HA mepeKkpbiTHe, OT GOKO-
BOTO [aBJEHHS TPYHTA, BHI3BBAHHOrO €ro cOGCTBEHHLIM BECOM W BpeMeH-
HOM HAIPY3KOH, onpeseNsiOTcs Kak s 6a/loUHBIX MJIMT HA JBYX Omopax
C 33MEMJICHACM Ha YPOBHE CONpsiKenmst ¢ GyHRAMEHTOM, LIAPHHPHOR
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Puc. 29. Cxema K onpelesiesHI0 pacieTHHX YCHJAWH B CTeHax noaBaaoB
@ -~ DePexphHiTHE Bhillie YPORHS seMmiH; 0 — OePexpbiThe HHXKe YPOBHS SeMan

onopoll B ypoBHE ONHPaHuS MEPEKPHTHS M C YYETOM BO3MOMKHOTO Hepe-
pacnpefesenys YCUIHA OT noBopoTa (kKpeHa) QyHAaMeHTa H CMemMEHMs
CTEH NpH 3arpy’KeHMH TePPUTOPHH, MPHJEralwineld K OABANY, BpeMeRHON
HATPY3KOH ¢ ORHON erod cTopoHu (pHc. 29).

®opMyaAs [jis ONPefeNieHHs pacUeTHHX ycHanfl (MsruGaiolux mo-
MeHT0B5 H HONEpeYHHX CHA) B CeyeHHsNX CTEH NOABAJOB NpHBEACHW B
taba. S,
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B dopmynax (73)—(82) u taba. 5 npunsTH caepymomue GyKpennne
o6o3navenns:

0,, B O,— ['OPH3OHTaJbHHE JaBJICHHS Ha CTEHY foJBasna oT cobeTBen-
HOTO Beca FPYHTa W SKBHBAJEHTHO{l PABHOMEpHO pacmpele-
JIEHHOH Harpysku, pacloJIOXeHHO#l Ha NOBEPXHOCTH TpyHTa
(uam noja lexa) C y4eTOM CHJ CUEIIEHHS (O;=0ry+ Ogr—
—Go1; O2=0ry+ Gqr—0Cer), TC/M%;

Mg — usru6aomuii MOMEHT Ha YpoBUe HuxKHeli ONOPH CTelH,
TC*M;
Qs — Donepevnas CHJa Ha BepxHed onope (Ha ypoBHe HH3a ne-
PeKpHITHA), TC;
Qn— nonepeuHas cuaa Ha HHXKHEH onope (HA YPOBHe compsxe-
HHA CTeHH ¢ (PyHAAMeHTOM), TC;
My — p3arubaowuil MOMEHT B CEYEHHH CTEHbi, PACMOJOXEHHOA Ha
PacCTOSIHHM ¥ OT BepxHell OMOPH (HMPOJICTHH MOMEHT), TC* M;
Xg == PACCTOsIHHE OT BepXHeH ONophl A0 MaKCHMAaJbHOro NpoJer-
HOTO MOMEHTa, M;
b — WppHEA cedeHHs CcTeHn (no AjuHe dyHIameHTa), M;
H — paccrosiHue MeX/y onopamy CTEHB NMojiBaja (OT ypOBHsI HH-
32 NePEeKpHTHS O YpOBHS CONPSKEHHS CTEHHI ¢ PyHAaMeH-
TOM), M;
Hj—— a/uHa 3MIOpPH FOPH3OHTAJbHOIO NaBJEHMst TPYHTa, M;
my— Koa¢pHUHEHT, YuAThIBAOWUA DOBOpPOT (PyHAAMeHTa:
mgy— KOshUNHEHT, YYHTHBAIOWHA NOAATIABOCTE BEPXHEH ONODH;
V;,Vo — KO3QHUHEHTH, YYUTHIBAIOWIHE U3MEHEHHE KECTKOCTH CTEHO-
BLIX mnaHejefl (BJis CreH ¢ fepeMeHHOH TOJIIHHOA HO BHICO-
T€), NPHHEMAIOTCA No Tabs. 6 B 3aBHCHMOCTH OT OTHOHIEHWS
TOJUIMHK CTEHOBON mnaHead B Bepxdelt yactu (8s) k ToA-
mune s HHKHeA yactw (8a) B ypoBHe conpsiKeHHs ¢ (QyH-
HaMEeHTOM,

8.10. Kospduument m,, yuHTHBAOWHA NOBOPOT JeHTOYHOrO GYH-
DaMeHTa, NpHHUMAaeTCs] NPH HAJHYHA KOHCTPYKIHH, NpenATCTBYIOMUX NO-
popoTy (hynaaMenTa (NepeKpeCTHBHIX JIEHT AJs BHYTDEHHero Kapxaca nim
cnoWHON (PyHnaMEHTHON NJMTH), paBHbM m;=0,8; NpH OTCYTCTBHH
YKasaHHWX KOHCTpykuu# m, onpegensierca no popmysne

1
3
ECT aﬂ
Erp B2 (H 4 hy)

rae  Egp — MOAYJb YNPYroCTH MaTepHasa CTeHH, Tc/M2;
Epp— Moayas nedOPMALHA FPYHTE OCHOBAaHHSA, TC M2}
B— IIEpHHA NOAOINBH (QyHIaMeHTa, M;
hp— BHICOTa (yHaaMeHTa, M;
6y — TOonNmRARA CTeHH B CeYeHMH NO o0pesy (yHAameHTa.

Ecau sHauenne m; no ¢opmyJse (83) okaxercs g:)nee 0,8, To npu-
HuMmaercs m;==0,8.

MMpumeuanne, Oas dyHgaMeHTOB CTed [OABAJOB, HMEIOIIHMX
pPacnopx®, yCTaHOBJEHHLIE TOJAbLKO NPOTHB CABHIAa H He CBA3aHHLIE XKeCT-
X0 ¢ (pyRAaMeBTaMd NOABAJOB, xodpPrunent m; onpenensercs no Gop-
myae (83).

8.11. KoadpuuueHr my, YyYATHBAIONIHA NOAATIHBOCTb BepxHeh 0no-
pbl, DpHENMAETCH paBHLIM B C/AYyuae PacnoNOXeHus NEepeKpLHITHA NoABa~
Ja HR¥e YpPOBHS geMau:

my = ? (83)

1+

41



44

Pacqernaf c¢xXema

é, Qg
Kl
L0
M
% Z
]
5 P 3 7, Z,

Tatnens

5

PacyeTtuble ¢opMyJibl

Ne .
¢-OpMYy Jib!

My = my (V101 + V404) 02

1 1 Mgmi
£} e | oa—— ,.I_ . ———
B ( 3 9t 6 09) b Hmy

VT ]

0'3_01

JCO"-'-=

(73)

(74)

(75)

(76)

77




1
Mnmmz[cl(———in+~l~nz)+

3 8 10
1 1 1
——— —_—p2 2
-[—02(6 Bn+40n)]bH1
nHlb MHm1
Qe 6 (20, + a,) — Hmg
1 1 1 ! My
Qn nﬁ[ﬁl(2 — 3 n)+ﬂn(2 -5 n)}-i—*g"

(0y — ay)(Hy + x — H)
3H,

1
My = Qgx — 'E" {014*

[VG% -+ QQB(Z;]:_ 01) — a4 ]Hl

Oy — 0y

]b(H1+x-H)z

(78)

(79)

(80)

(81)

(82)



Tabauua 6

68

- vy Ve
%%

1 0,0583 0,0667
0,7 0,0683 0,0747
0.6 0,0753 0,0787
0,5 0,0813 0,0837
0,4 0,0883 0,0907
0,3 0,0993 0,0977

NpH HEBO3MOKHOCTH TOPH3OHTAJLHOTO CMEIUECHHSI BepXHeil omopH
CTeHH (OMHpaHHe TEePeKPHITHA Ha MacCHBHbC DYHAaMeHTH, NonepedyHue
CTEeHH K T. L)

my = my + 0,2;
P4 BO3MOMKHOCTH YIPYroro CMELIEHUSI BEepXHell onopH CTeHm
My = 1,2 (m1 - 0,2);
a B Cayuae PacloJOXKeHHs HePeKPHTHA NOJBAJa BHIIE YDPOBHA 3eMAH
thy= 1,4 (my-+ 0,2),

8.12. Hapyxuuie cTeHbl HOABa/JOB, ONEPTHIC HA MMEPEKPLITHA, pac-
CYHTHIBAIOTCA:

00 NepBOA rpynne NpeAeJbHbIX COCTOSHUM:

HA YCTOMYHBOCTbL IIOJIOMKEHHS CTeH NOABAJOB NPOTHE CABHra Nno mHo-
BollBe GpyHAAMEHTa,

Ha YCTOHYHBOCTH OCHOBaHHs NMOA MOHOINBON (yHaaMenTos (Aas He-
CKaJibHBIX TPYHTOB),

Ha MPOYHOCTb CKAJNbHOPO OCHOBAHUN (AJf CKaJNbHKX TPYHTOB),

Ha NPOYHOCTD BJIEMEHTOB KOHCTPYKUHH U Y3JI0B COEAUHEHHS,

10 BTOPOR rpynne npejejbHHIX COCTOAHHIA:

Ha Redopmanyy ocHOBaHH# QyHaaMeHTOB,

Ha TPelIHHOCTOHKOCTb 3/IEMEHTOB KOHCTPYKIMI,

8.13. Pacuer ycTofu#BOCTH NOJNOMKEHHS CTeH MOABaJOB NPOTHB
casura mo nojowBe (QYHZAMeHTOB (IO KOHTRKTy ¢ OCHOBaHHEM) BPO-
H3BOAUTCH B COOTBETCTBHM C yKasauMsAmd pasa. 6 unacTofuero Pyko-
BOACTBA, NPHHEUMAsA JaBJieHHe TPYHTA HA YCAOBHYIO BepTHKAJbHYIO MJIOC-
KOCE};, répo?)eueunyxo uepes MePefHIOn rpaHb NOJAOWIBH PYHAAMEHTA, NP
e=UH O0=U.

B caydae, ecin yCTORUHBOCTH CTEH MO/ABAJA NPOTHB CABUra He obec-
MeYHBACTCA NPUHATHIME pasMepamu QyHjpaMeHta, HeoOXOMUMO upeay-
CMaTPHBATH MEPOUPHATHS, NPENATCTBYIOUIAE CABHIY, HaDpHMEp YCTPOH-
CTBO Pacnopox u Ap.

llpuMevanue B CHOKHEIX HHXKEHCPHO-reoJOrAS€CKUX YC/A0BH-
AX (NpH HaNHYAM CJHAOBIX MPOCJIOEK WM OcaaliieHHWX 30H B rpyHTe,
HAJIHYAY TPYHTOBHIX BOA ¥ AP.) H NpW 3HAYHTeNbHLIX HArpyskax Ha
OpuMuKaoWe#i K MOABaldy TeppHTOpHM oOwWan ycTOAYHBOCTL  CTEHBl
AOJKHA ObiTh NMOATBEPIKACHA pacyeToM HA CABHI No KPYIJIOUW/INAADH-
yeckoft NoBepxXHOCTH (cM, mpumep 9 mpua. 2),
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8.14. PacuerT ycTOHYHBOCTH OCHOBaHHS IOA NOAOWIBOH ¢yHRaMeHTa
AJISi HECKAJIbHHX IPYHTOB NPOHSBOAMTCS TaKxe B COOTBETCTBHH C yKa3a-
nusMH pasn, 6 sacrositero Pykosoacrea.

B cayuae ycTpOACTBa pacuoOpoOK B YpoBHe NooluBw ¢dyHaamenta
AJIS BOCTIDHSITHS CIBHTAIOMHX YCHJHH KO3(Q(HIHEHTH BJIHAHUA Yraa Ha-
KJ0Ha Harpysku B dopmyae (46) npHHUMAIOTCA PABHLIMH €LHHHLE, T. €,

ly =i, =i = 1.

8.15. Pacuer npOYHOCTH CKAJLHOTO OCHOBAHHMA BHIOOJHAETCS B CO-
OTBETCTBHE C YKasaHuaMH 0. 6.19 HacTosiero PykoBoxcrBa.

Tlpu 3TOM BeJHYHHA 3KCLUEHTPHCHTETa AOJKHA YJOBJACTBOPATH yC-
JIOBHIO

B
e<——, (84)
3

8.16. Pacyer ocHoBannii no aedopMaunsam GyHAaMEHTOB CTeH NOA-
BaJIOB APOHM3BOJAHTCA B COOTBETCTBHHM C yKasaHHsimu nm, 6.20—6.22 na-
crosuero Pykosoacraa.

ITpuyem B ¢dopmyse (17) (raasa CHull 11-15-74) npu onpegene-
HMH pacueTHOro NaBJIeHHS Ha OCHOBaHHe R riyGuHY 3aJ0XeHMs (yH-
JaMeHTa OT YPOBHsl IVIAHHPOBKH CPe3HOH uAM NOACHIOHOH CAeAYeT MpH-
HEMaTh He Gosee h=2+hy (rAe hg — ray6uHa OT moJa nojBaja Ao INo-
ROmBH (PyHAAMEHTA, M).

8.17. CreHnl nojBaja, onepThlie Ha KOJIOHHBI, CJIeAYeT PacCUHTLIBATh
Kak paspesHylo 6ajKy ¢ pacueTHbIM NPOJIETOM, PABHBIM PAaCCTOSHHIO MEX-
Jy OCSIMM KOJIOHH, HAQ PAaBHOMEDHO PAcTpeleSeHHYI0 HATPYSKY MHTEHCHB-
HOCTBIO, PaBHOH CpeJHel HHTEHCHBHOCTH AaBJEHHA IPYHTa B npejedax
pacyeTHOH naHejH,

8.18. Pacuertli Ha NPOYHOCTH W TPEH{HHOCTOHKOCTL 3/EMEHTOB CTeH
nozaBaJoB Beaytcs no raase CHull [1-21-75.

8.19. Tlpn pacnonoxeHHH NoJa MOABAJA HHXKE YPOBHsS IPYHTOBbLIX
BOJ [JOMKEH NPeLiyCMATPHBATBCA IVIACTOBbLI APEHAXX NOJA IOJOM MOA-
BaJa H NPHCTEHHH APEHAX BOKPYr CTeH C MOCTOSHHO AeHcTByomlei
0TKaukol rpyHTOBLHIX BOA. Ha cayuwall 3acopenss ApeHa)ka npeaycMmar-
PHBAETCH BO3MOXHOCThL KPATKOBPEMEHHOrO NojbeMa I'DYHTOBHX Boid 10
YpoBHs He GoJiee 1 M BHIle IOJIa NOABAaNA,

Asapufinoe NOBHHIEHHe YPOBHS IPYHTOBLIX BOA Bhillie YPOBHA noaa
noanaJga Gojiee 1 M XOMyCKaeTcss B pacyere He YUHTHIBATD.

9. YHET CERCMHYECKOTO BO3AENCTBHUA

9.1. Tlognoprble CTeHH M CTeHH NOABAJIOB B paiHoHAaxX C ceficMHy-
HOCTbIO 7 U Gojee 6ajjoB IOJDKHBI TPOEKTHPOBATbCH C yueTom Tpebo-
Bauuit raas CHull I11-7-81 u 1I-15-74.

IIpn npoeKTHpOBaHWH NOAMOPHHX CTEH B palioHax € CeACMHYHOCTBIO
7 6annos pacueTHas CeACMHUYHOCThL nosumaercs Ha | 6aan ¥ npunmuma-
ercsi paBrok 8 6asnam.

9.2, Tlpu pacueTax MOANOPHHX CTEH M CTeH NOABAJOB I'OPH3OHTAJb-

* *
ible B BeprHKa/ibible HHTCHCHBAOCTH AaBJieHHs IPYHTa (G .H O, ) M pap-

- * -
HOMEPHO pacupeiesieHHoli Harpysku (G, 4 Cg, ) © yuerom ceficmuue-
CKOro BO3NEACTBAA onpeaesstorcesa no opMmyaam:

0, = YHA; (85)
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0, =0, tg e+ 8); (86}
Oy = g Gy

Opp =0 18 (e -+ 6), (88)

»
rhe M — KOIDOUUMEHT FOPUIOHTATBHONR COCTABASAIONICA AABACHHS IPYH-
T4 OpH CefiCMHYECKOM BO3AeHCTBHH:
2 c0s? 4p — & — @) cos (e -+ §) 1 89
gy, = » .
r cos @+ cos? g+cos (& -+ 8 + ©) (1 +Vz )2 !

sin (9 + 6)'Siﬂ (@P—p— (D) (90)
cos (& - 8 - w)-cos (& — p) '

© — yroJdl HAaKJOHA K BEPTHKAJH paBBOJeHCTByWIlel Beca rpynran
BpEeMeHHON Harpysk® C yueToM CeiICMHYeCKOro BOSAEHCTBHA

o = arctg kg, 9

kg— xo3pdunnesT ceficMuunocTd, nprauMaercs no raase CHall
11-7-80.
9.3. IlaccnBHoe naBlieHHe IPYHTA C YYETOM ceiiCMuuecko » Bosjeli-
*
creun E  oupejensercs no dopmyae

Ey=(1—k)Ey, (92)

rae £y — naccupHOe jaBJeHHe IpyHTa Ge3 yueTa CEeHCMHYECKOrQ BO3-
AeltcTBuA.

9.4, BulcoTa MOANOPHLIX CTeH, BLINOJIHEHHHIX #3 Oerona, 6yrobero-
Ha W/iH KAMeHlioH KJ/AaAKH, NPH DacYeTHOH CeHCMEYHOCTH MJIOMAAKHA
8 Gaanos He JAo/DKHA mpeBpnaTh 12 M, 2 OpH pacueTHOH CeficMHYHOCTH
9 6aynos — 10 M. BucoTa xene3obeTOHHHX BOANOPHLIX CTeH He Orpas
HHUUBALTCYH,

9.5. [Ipu pacnonoskeHHH OCHOBaHHH CMEXKHHX CEKUHMH ROANOPHOK
CTeHB B PasSHbIX YPOBHAX, NEPEXOA OT OJHOH OTMETKM OCHOBaHUS K ApY-
roil R0JKed NPOH3BORUTLCS YCTYRAMH € OTHOHIEHHEM BBICOTH K AJHHE
ycryna we Gonee 1: 2.

9.6. Ilpu npumeHeHHH CT€H H3 BEDTHKAAbHHX COOPHBIX 371E€MEHTOB
noBepXy CAEAyeT NPelyCMaTPpHBATh MOHOJNHTHBI Kede306eTOHHEIH mosdc
Ha BCIO JAJIMHY CEKIMH.

9.7. TlognopHbie CTeHH CHAEXYET PasHeqaATh CKBO3HGLIMH BepTHKAaJb-
HEIMHK (1BaM# HA ceKUnd AaHHOK He Oosiee 15 M ¢ yuetom pa3smewmenus
Kamoi cexiuH Ha OAHOPOJAHBIX I'PYHTAK.
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NPWIOXXEHME 1
NMPUMEPDBI PACHETA NMOMIMNOPHLIX CTEH

Tipumep 1. Pacuer mMacCMBHOR nNOANOPHOI cTenbl

Jano: maccuBHas GeToHHAn NOANOPHAs cTella ¢ BHICOTOH moAnopa
rpyara 2,7 M, rayGuHoi 3ajiokeHus nogowsbl 0,9 M. Yroa uakjaoua
NOBEPXHOCTH 3aCHNKH K FOpH3OHTY p=10°. Yroa naknona 3aaHeil rpaHu
cTen K BepTHKaan e=22°. I'eomeTpHueckne pasmepnl CTEHBLI Aalb HA
puc. 30. OcHoBaHMe M TPYHT 3ACHLINKH — CYTIHHKH €O CAEAYIOMUMH Xa-
PaKTepHCTHKAMH.
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Pnc. 30. O6mni BHA ¥ pacueTnas CXeMa MACCHBHOM MOANOPHON CTEHM
1~ pepebift caydail caBura, 2 — BTOpoH cryvali cABura; 3 — Tpernit caydail capura

IPYHT 3aCHIMKM

vy = 1,8 Te/0; Yy = 1,8 /M3
¢y = 21% oy = 24°
¢y = 1,03 1c/m2; ¢y = 1,55 1c/m2;
po n. 6. 6 npuanmaem no 1. 6.6 npusnmaem
c; = 0,7 1c/M 0'" =1 1Tc/M?



IPYHT OCHOBAHHAR
¥ = 1,9 Te/m?; yp= 1,9 c/mM®
g = 28% @y =27%
¢ = 2,07 rc/m? ¢y =3,1 Tc/m®,
TpeGyeTcs npoBepuTb 3ajaBHLlie pasMeph NOANOPHOK cTeHn. Pace
veT BeJeM Ha 1 M JVIHHK CTeHb!

Pacuer yCTOHYMBOCTH NOANOPHON CTeHb NPOTHE CABAra

Pacyer peseM Do nepsoMy npefedbHOMY COCTOSIHHIO,
CoGcTBennbift Bec CTeHb ¢ KOSG@OHUHCHTOM HAAEKHOCTH MO HArpys-
ke ka=0,9 u ys=2,4 TC/M3.

Geyp = Py} Py4- P3== 3,89+ 3,89 43,11 = 10,89 re,
P;=0,6.3.1.2,4.0,9 = 3,89 c.
Py=3.1,2.0,5-2,4.0,9= 3,89 rc.
P3=0,6.2,4.1.2,4.0,9 = 3,11 1¢.

KoshduumeuT ropusoRTanbHOR cOCTaB/fiomed aKTHBHOrO KaB/CHHH
rpyHTa npgHuMaeM no taba, 9 npua. 3.

. P ,
hp = 0,64 (p; = 21° =~é'—=-.10°3o; 5= 122° p= 109,

TFopH3oHTaNBHYI0 B BEPTHKAJBHYIO HHTEHCHBHOCTH aKTHBROFO AaB-
fleHHs CBA3HOrO IPYHTA ONPenelsieM COOTBETCTBeHHo 1o ¢opmynam (7)
# (8) ¢ KoabduuueHTOM HaLEKHOCTH O Barpxske ka=1,1,

o, =1,8:1,1.3,6.0,64 —0,7-0,85 = 4,56 — 0,59 = 3,97 1c/M?
6, = 3,97 1g (22° + 10° 30') = 2,53 Tc/m2.
3uavenne koapduuuenta k£ omnpesensiem no taba. 12 npaa. 4.
k=0,8 (6=10°30"; @ =21% e=22°; p=10%.
3uavenue ho onpeneasem no gopmyae (16)

0,59
hc.-z. -z:'s-g—3,6= 0,47 M,

Topu30oHTANBHYIO B BEPTHKAJBHYIO COCTaBASIOUHE AKTHBHOrO AasJe-
H#A rpyaTa onpenensenm no popmyaam (14) u (15)

, 1
E. -—-—--5- 3,97 (3,6 — 0,47) = 6,22 103

, 1
E, = 2,53(3,6 —0,47) = 3,96 Tc,

Pacaer ycTOMUHBOCTH TOANOPHOR CTeHH NMPOTUB CABHra B COOTBET:
cteun ¢ m, 6,11 nponseoaum ans Tpex 3uauvennit yraa f.
I-i cayuak (Bi=0)
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Casuraoumyio cuay Tox onpepeasem mo popmyne (36)

Tcn = E, = 6,22 1c.

TlaccuBBOe RaBjeHHe TrpyHTa onpefendem no ¢opmyne (39) npu
Ax=1 # KO3puLHeHTe HALKHOCTH DO HArPysKe Ra=0,9

1
Ey= ._2_ 1,8:0,9.0,92:1=0,61 10,

CyMMa mpoeKuufi BCEX PACYETHHIX CHJl HA BEPTHKAJLHYIO MJIOCKOCTH
onpeaeasiem no Gopmyae (38)

N = 10,89+ 0 3,96 = 14,85 1c.

Vaepxusaomyio cuiy Ty, onpemensieM mno ¢opmyse (37), npHen-
mas ¢c1=0,5 Tc/M? B coorBercTBuH ¢ 0. 6.13.

Tyn = 14,851g (23° —0°) +2,4:1.0,54-0,61 = 8,1 1c,
Ilposepsiem BrmonHeHue ycnopus (35):
.I!E..;- S = 1,31>1,2 (ycnosue yHOB/IETBOpPEHO)
Ton 6,22 ’ ! :
2-% cayuati (B=0,5p1=11°30")
Top=06,22 1c;
Ag = tg? (45° - 11°30’) = 2,28,

TaccuBHoe napaenme rpynTta onpeneaseM no ¢opmyae (39) npu
c1=2,07 tc/M? 1 KosdPHIIHEHTEe HANEHKHOCTH MO Harpyske k;=0,9:

2,07.1,4
tg 23°
CymMa npoekuu# BCex éaacqe-mux CHJl HA BEPTHKAJLHYIO MIOCKOCTH

onpenensiem no dopmyae (38) ¢ ygerom Beca rpyuta B Koutype ¢defs
¥ KospHIHeHTE HaAeXKHOCTH 1o Harpyske 0,9:

P, = 14,85--0,5.2,4.0,5-1,9.0,9-1 = 15,87 1c.

VaepxkuBaiomyo cuiay onpepensem no ¢opmyse (37), npunaMan
¢1=2,07 Tc/m%:

Tyn = 15,87 tg (23° — 11°30") +- 2,4-1.2,07 + 12,56 = 20,74 Tc.

Iposepsiem puinosHenne ycnaosus (35):

1
E,,=-2~|,9.0,9.1,42.2,28+ (2,28 — 1) = 12,56 To.

% = 2——;)'-’—2725 = 3,3> 1,2 (ycnoBHe yAOBJAETBOpPEHO).
3-cayuait (B, = 23°)
Ten =6,22 1c;
Ag = 2,28;

1 2,07'1,92
— . . 2. prad el bidon
Euz- 2 1,9-0,9 1,922.2,28 - tg23°

Tyg = 19,07 + 2,4-1.2,07 = 24,05 1c;

2,28 — 1) = 19,07 1c;



Tyn 24,05
Ten 6,22
YeroiiuBBocTb CTEHH NPOTHB CABUra obecneueHa,

=3,9> 1,2 (ychosre YAOBNETBOPERO).

Pacyer ycToiuMBOCTH OCHOBAHHUS

Pacyer BEJEM 110 NEPBOMY NPEASNLHOMY COCTORHHIO,
CyMMa nNpoeKuuH BCEX CHJI Ha BeDTHKAJbHYIO IVIOCKOCTh SP;=

= 14,85 1C.
CyMMa MOMEHTOB BCEX BEPTHKAJbHHIX CHJ OTHOCHTEJbHO OCH, NPoO-

XORSAIIER Yepes UEHTP TsKEeCTH NOLOUIBR
TPl =P0,6—P0,1 + P0—ED,8l =3,8.0,6 —3,80.0,1 —
—3,96.0,81 == — 1,26 TcM.
CyMMa MOMEHTOB BCeX MOPHSOHTAJBHBIX CHJI OTHOCHTE/NbHO TOH# XKe
ocH
27,2, =E 0,93=6,22- 0,93 =5,78 Teu.
BennuuHy 3KCUEHTPUCHTeTa NPHJIOKEHHS DaBHOLERCTBYlomell Beex
¢ onpeieaseM no dopmyne (44):
— 1,26 15,78
B 14,85
Tpupenennas mupHEa TOAOWIBH
B=B—2=2,4—2.0,3=1,8u.
KooddunuenTl Hecyniedl cnocoGHOCTH rpyHTa npH tg @p=tg 23°=
«=0,43 no Taba. 3: Ay =33; Ag=9; Ac=22.
Kestdunuents Biuak@s HakjAOHA Harpysxu no dopmyne (46):
i =(l— 6,22 )ﬁ=ﬁ4‘
v 14,85 - 1,8.2,07.2,34 "
ig=(1—0,7-0,264) = 0,54;
10,54
91
Bespasmepuhie KoadduuuenTs no dopmyae (45):
A, =3,3:-0,4-1 =1,32;
By =9-0,54-1 = 4,85;
D; =22.0,48.1=10,6.
Hecymas cnoco6rocTs octeBanus no pepmyse (43): ®=1,8(1,32X

>(1,8-1,944,85-0,9-1,8+10,6-2,07) =62 Tec.
Ylposepsem ycaopre (42):

= 0,3 M.

iq=10,64 — = 0,48.

D €2
N = 14,8 'rc<~;- =13 = 51,68 1c (ycnossie ymoBmeTBOpER®).
H £l

VYerofunBocTh 0CHOBABHS poj, noaomBoh ofecneyena,
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Pacuer OCHOBARHA N0 aedopmauusm

Pacuer B&mem N0 BTOPOMY HPERETHLHOMY COCTORHHID ¢ KOdhhuuu-
eHTOM HAJNEKHOCTH MO HaTPysKe, pABHBIM eiHHHHE
PacueTHOe fasjeHue HA OCHOBaHMe onpeiensieM no dopmyne (17)
CHid1 [1-15-74:
mymy , ’
. (Ab-vy; -+ Bhyevy -+ DCyy — Yyyhy) «

Ilpu pacyetHOM 3nauednH Qrr=27° no taba, 16 CHull
A=0,91; B=4,12; D=56,66.
. OcTanbusie XxapakTepucTukH: ka=1; my=12, me=1; yii=1,9 1c/M¥%
v =18 1c/M% 1r=3,1 1c/m%; ho=0; ha=1 M; b=2,4 M.
1,2-1

R= I ©,91.2,4-1,9 -4,12-1.1,8 4-6,66-3,1 —0) = 35,1 Tc/m3.

Kospdnunent ropusontanbiofi cocrasasiomefi aKTHBHOrO HaBie-
HHs TPyHTA onpeaeises no tabn 9 npua. 3 opu @ u Ar=0,58:

R=

<q>'u =24%8 = “12& =129 =122 p= 10°) .

FopﬂaoHTaanym H BEPTHKAABHYIO COCTaBJAIOLIHEe HHTCHCABHOCTH

AKTHBHOIO JaBJ/eHUsl CBA3HOTO IPYHTa onpeleaseM COOTBETCTBEHHO HO
topmyaam (7) u (8):

0, =1,8:1.3,6.0,58 — 1.0,84 = 2,92 1c/m2,
o, = 2,92 tg (22° 4 12°) = 1,97 1c/m2,

Suayenna &eopOHUKEHTa R onpenensiem mo Tada. 12 npua. 4
k=10,84 ((p'” =24% 0= %‘lz 12 e=22° po= 10")'

Ser 0,84
b = — —— 3,6 = 0,8 M.
o= =357 36=058m
TOpU30OHTANBHYIO M BEPTHKAALAYIO COCTAB/AIOWME AKTHBROrO AABJe-
fiNA rpyuTa onpenedsem no gopmyaam (14) & (158):
, I
E, == *—2—2,92~(3,6 —0,8)= 4,1 1c.

v

{
Ey =~ 1,97:(3,6 —0,8) = 2,76 m.

CoGeTBEHHBI BeC CTEHB ¢ KOY(P(PHIUEHTOM HANEKHOCTH 110 HAFPYS-«
Ke kaz 1,0
Gop == Py -+ Py P3=4,82 44,324 3,46 = 12,1 10}
Py =0,6:3-1.2,4 = 4,32 10}
Py=3-1,2.1 0,5-2,4 = 4,32 1c;

|



Py =0,6-2,4.1-2,4= 3,46 Tc.
CymMMa nipoexkuHi BceX CHJI Ha BEPTHKAJbHYIO IJIOCKOCTb
N =12,14-2,76 = 14,86 1c.

Cyvma MOMEHTOB BCe€X BePTHKAJbHBIX CHJI OTHOCHTEJNLHO OCH, Tpo-
zonsiuei Yyepes HEeHTP TAXKECTH NOAOUIBLI

2P, l;=P0,6—P,0,1 —E_0,8 =4,32.0,6 —4,32:0,1 —
—2,76:0,81 = — 0,08 mc.m.

CyMMa MOMEHTOB BCeX TFOPH30HTAJIbHBIX CHJ OTHOCHTEbHO TOH Me
acH

2Tz, =E 0,93=4,1.0,93 = 3,81 Tcu.
Besanuuny SKCUEHTPHCHTET2 HPHJIONKEHHA DaBHOAEHCTBYIOREH Beed
era onpenensiem no dhopmyne (44):
_ —0,08+3,81
T 14,86

Kpaesnle naBneHus Ha IPYHT 0OJ NOAOINBOH CTeHH onpejeisneM e
dopmyne (50):

= 0,25 m.

_14,86(l 6-0,25\
Make™ o 4] 2,4 )’

MHBR
Pyaxc = 10,1 te/M? < 1,2R=1,2:35,1 = 42 re/m2;
Puaug = 2,32 Tc/M2,
Cpennee JaBiieHHe Ha TPYHT
14,86
Pep =7—=106,2 1¢/M® <<R=35,1 1c/M2.
2,4-1
PacueT OCHOBaHUS 110 Jie()OPMALHAM YAOBJETBOPEH.
Hpumep 2. Pacyer yroaxkoBofi ROATOPHONA CTEHBl KOHCOJABHOTO THHA

JaHo: yroakosas hoanopHas creHa (puc. 31). Bricota moanopa
rpysta 4,5 M, ray6HHa 3ajoxenus nojoumBn Qynaamedra 1,5 M.

Ha noBepxHocTh npu3MH OOCPYIIeHHS pacloOJIOXeHa pPaBHOMEDHO
pacnpenesieHHas Harpy3Ka HHTEHCHBHOCTBIO g% =3 Tc/M2,

OcHoBaRHe H T'PYHT 3acCBIIKH — HECKH NHACBAaThE CO CJAEAYIOHIHMA

PACYETHHIMH XapaKTePHCTHKAMH.
TPYHT 3achinKd

vy = 1,7 /M vy =1,7 1e/M3;
9 = 26° Py = 27%
c; =0 c;] =0
IPYHT OCHOBAHHS
v = 1,8 1e/u3; yy = 1.8 1c/m¥;
P =299 ¢y = 305
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¢ =0 c;=0.

TpeGyerca moZO6paTh pasMeps MOHOJHTHOH mE/Te306ETONHOA UOA-
HOPHON CTEHbI, ONIPEIENHTD YCHIHS B €e JIeMEeHTax.

IMo rpaduky Ha puc, 19 ompenensem mnpeipapHTe/blibie pasMepu
NOAMOPHOH CTEHHM:

a=0,6 M b=3,3wmM; 200

B=a+b=39u. gr-Jra/mt

MUHMMAABHYIO BHICOTY  CeueHHs  ——
sneMedtoR npuHuMaeMm 0,2 M, MakcH-
maibnyo 0,6 M. - S §
Pacuer BeseM na 1 ™ mmmn 3 RS
CTEHEI. x
Pacuer yctofudBOCTH ROANOPHOR S § P §.L
crenst npoTHs casura (puc. 32) *’_J::i —
9
VYroa HakAoHA maockocTd olpyuie- r—l6§jaﬂ
uug onpeiensieM no dopmyae (27), 600
rpaz. 8=3900
26 .
0 = 45 — —— = 32. Puc. 31. O6umit BUp yroako-
2 8O KoncOAbHON  MOANOPHOR
Bec Tpyara wnan mnepeaneh Kon- Titwa

CoMbI0 ¢ KOIpOHUHEHTOM HAAEKHOCTH
no Harpyske ku=09 u v;=17 tc/mM3

P;:0,9=1,16.0,9 = 1,08 1c.
Bec rpyHTa B KOHTYpe «abc» ¢ koadduuuentoM HAJEHKHOCTH 10
Harpyske kx=1,1 1 y;=1,7 1¢/M®
Pye1,1=13,8.1,1 = 15,2 1c.
Q6uwuit Bec rpyHTa
Gyp = 1,08 - 15,2 = 16,28 1c.

CobeTBenHbl BeC CTeHb ¢ Ko3pduuuentom HajeXKHOCTH MO HArpys-
ke kg=09 u y*=2,5 rc/m?
Gop = P30,9 - P30,9=15,4.0,9 - 4,2.0,9 & 8,64 1c.

KoapuumnenT ropuaoHTaAbHOA cocTapasiomel dKTHBHOTO AaBJeHHA
rpys#ra onpegeasieM no taba. 10 mpua. 3:

Ao =0,39(0 = ¢; = 26% e=0,=232; £=0.

{OpU3OHTAaNBHYIO H BePTHKAJLHYIO COCTABAn0illHe HHTCHCHRHOCTH
AKTHBHOO AABJCHWS FPYHTa Ha raybure 6 m ¢ KOdpouuucHioM da-
ACKHOCTH 0O Harpyske Ry=1,1 onpeaeasiem mo ¢opMyiam (3) u (4)

Op=1,7-1,1-6-0,39 = 4,38 tc/m™
0g = 4,38 tg (32° 4- 26°) = 7,01 Tc/m2-
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Pare. 32, Pacuersas cxema K onpejenehuio oOmel YCTORGMBOCTA CTenul
1 — nepsnii cayuall capura; 2 — BTopolt cayuaR capMra; 3 — TpeTHA Cayvad casmTa

TopusoHTalLHYIC M BepTHKAIbLHYI0 COCTABAAIONINE AKTHBHOrO JAaBJe-
Bus IpynTa onpenensiem no dopmynam (12) u (13)

1
E, = ) 4,386 = 13,14 Tc;

by

B:% 7,01.6 = 21,03 1c.

Topy30HTaNbHYI0 ¥ BEPTHKANBHYIO COCTABJIAIONIHE YHTEHCHBHOCTH
ANTHBHOrO JAaBJEHAA PPYHTA OT PaBROMEDHO pacnpelesIeHHOW HArpy3KH,
PACHONOKEHBOMA Ha NOBEPXHOCTH DPH3MbL OOpymleHnsa ¢ ro3(hemumenTom
najt%;nocm ne Harpyske k=12, onpeaensem no depuynam (19)
B

Ogp=3-1,2:0,39 = 1,4 1¢/M?%
Ogs = 1,41g (32° - 26°) = 2,24 Tc/M2.

Topn3oBTaJbHYI0 W BePTHKAJBHYIO COCTABJAIONIHE AKTHBHOIO AaBJe-
HHs TPYHTa OT Harpyskd ¢ ompejenseM no ¢dopmysam (21} n (22)

Eqp=1,4-6= 8,4 1¢;
Egp = 2,24-6 = 13,44 7c.

Pacuer ycToiuMBOCTH NOANOPHON CTeHbl NPOTHB CABHra NPOH3BOARM
ans Tpex 3naudenuit yrma f: (Bi=0; P2=0.5¢1; Bs=¢1).
1-4 cayuais (B1=0)



Casuraomyo cuay onpeaeasem no dopmyae (36)
Ton = 13,14 - 8,4 == 21,54 1c.
MMaccusHoe Rasenue rpynTa onpelensem no GPPMyse (39) npa
Ax=1 H KOs PuLHEHTE HALELIKHOCTH N0 Harpyske kg =0
1
Eg= = 1,7:0,9: 1,581 = 1,72 e,
Cymmy npoexunf Bcex PACUSTHHE CHA RA BepTHka/IbHYIO MIOCKOCTH
onpeaeasieM 0o popuyne (38)
N == 8,64 - 16,28 4 21,03 4 13,44 =58 TC.
Vaepxusaomyo cany Tyx onpenenses mo dopmy”e (37) mps @y
Tyg =588 29° — 0% -+ 1,72 = 33,52 1°-
Iposepsiem suinoaHenue ycnoBua no gopmyae (35)

T 33,52
VA =, 1, OpeHo).
7 21,54 1,56 > 1,2 (ycsobue yROBJETB

2. cnyualt (B2=0,5-pr=14°30")
Tox=21,54 1¢.
KoshHIUEHT DACCHBHOrO AABAEHHA Ay ompene’AIOT 1O dopmy-
e \1Y)

Ay = tg?(45° -+ 14°30") = 2,88.

TlaccuBHOe RaBieHme ompenenseM o (opmyne (39) ¢ KospdHux-
EHTOM HANEXKHOCTH N0 Harpyske ks=0,9

Ep= —é— 1,8:0,9.2,512.2,88 = 14,7 1¢.

Cymmy mpoekuuit Bcex 3pacqernbrx cusl Ha BepTHRAIEHYIO ““001(30"’
onpenensiem no opmyse (38) ¢ yuerom seca rpyurs B KOHTYpE « efa».
C KO3hQUUHEHTOM HALEKHOCTH N0 Harpyske ka=09 H Yi=18 mc/m*

2 P, =58+ 1,01-3,9:0,5:1,8:0,9:1 = 61,7 T¢.
Yaepxusawmyio cuy onpexeisem no popmyae (37) upn @r=29%
Tyn = 61,2 tg (20° — 14°30") - 14,7 = 30,56 ¢-

TIpoBepsem BHNOJMHEHRE YCIOBHS NO thopmyae (35)°
T )
% = 2—(1’—‘—52 =1,42> 1,2 (ycaoBue yAossery OPEHO) .

3-% caysah (Bs=g1=29°)
Top = 21,54 c;
Ag =2,88;

1
By= 5 1,8:0,9:3,641.2,88 = 31 ¢}

T’n = Ell =31 T,



Ilposepsiem BuinosHeHne ycaoBas (35)

1 31

yI
— TSz 1 ,4 2 .
Top 21,54 =1,43> 1,2 (ycacBue yZAOBJIETBOPEHO)

YcToiluuBoCTh CTEHB NPOTHB cABura ofecneyena,

Pacuer ycrolfiunsocTy OCHOBAHHS

Pacyer seneM 10 NEPBOMY NPEAe/bHOMY COCTOSHHIO.

CvymMa npoekuuil BCeX CHJI Ha BepPTHKaJ/bHYIO miockocTh LP;=58 Tc.

CyMMa MOMEHTOB BCEX BEPTHKAJbHBIX CHJ OTHOCHTEIbHO OCH, PO~
XOLANLeH Yepes LeHTP TAMKeCTH NOLOWBH

ZPili = P11,7 + P31,13+ P30,1 + P40 _— EBO,98—Eq50a5=
=1,08-1,7 + 4,86-1,13 + 3,78-0,1 — 21,03-0,98 — 13,44-0,5 =
= — 19,61 1c-Mm.

CyMMa MOMEHTOB BCEX FOPH3OHTAJIBHEIX CHJ OTHOCHTE/NILHO TOH Ke
ocH
z Tizi = Ep2 -} Eqp3 =]3,4-2 4 8,4:3 = 51,48 1¢-m.
Beauunny SKCHUEHTPHCHTETa NPHJAOXKEHHA pPassoreficTBYOmEH BCex
cuJ onpeRensieM no popmyae (44)
—19,61 4~ 51,48

= T = 0,57 .

Ilpupenernasi DIHPHHA NOAOWIBRH
B=B-—2 =23,9—2.0,57= 2,76 M.

Kospduumentst Becymefi cnoco6Hocry rpysta npH tg @i=1ig29°=
=0,55 u ¢r=0 no taba, 3
Apy=T; Ag=16.

KoappuunenTH BAHAHHA YIa HAKJOHZ HArpyskn no (opmyae (46)
21,54\3
= — 0,25;
t (l 58 ) =

P

21,543
iq=( 1—0,7 —55-) =0,4.

DBespaamepruie kosdduuuentn no popmyae (45)
Ay =17.0,25:1=1,75;
By = 160,41 =6,4.
Hecymas cnocob6rocTh ocHoBanna no popmyae (43)
®=2,76 (1,75-2,76.1,8 -} 6,4:1,5:1,7 4-0) =74 rc.
Ilposepaem ycaonue (42)

74
N=581c < T = T_ = 61,5 To (yc/nOBHE YEOBHNETBOPEHO).
H ]

YcToRUHBOCTD OCHOBAHKS ROA DOAOWBOA obecneuena,



Pacuer ocHoBanus no aedopmauusm (puc. 32)

PacyeT BeleM NO BTOPOMY NPENENbHOMY COCTOAHHIO € Koaddruuen-
TaMy HaJeXHOCTH IO Harpyske, paBHbLIMH €AWHHLE, W C XapaKTepPHCTH-
Kami TpyHTa ocHoBaHus @rr=30% yii=18 Tc/M? # TpyHTa 3acHIKH

@y =27° \’1; =1,7 Tc/M3.

PacueTHoe naBjieHHe Ha OCHOBaHHe oOfpefesseM No Gopmyae (17)
raasw CHrIT 11-15-74

my+m , , ’
R="2=2 (Actoyy o+ By vy + Deciy — Vi)

H

Tlo ta6a. 16 rnaswt CHull 11-15-74 npu @rr=30°
A=1,18;, B=15,59; D=7,95.

Ocranbupie xapaxTepuctusnm: ky=1,0; m;=10; m2=10; he=0;
hoy=15M; b=4,2 M.

1,2-1
) (1,15-3,9-1,8 +5,59.1,56.1,7 +7,95.0 — 0) = 27 c/mM?.

R =

Kos¢pdunuenT ropHsoHTaNbHONH COCTABJAIONIEH aKTHBROTO JIaBJIEHHA
rpyHTa onpexensem no taéa. 10 npua. 3:

Ap=10,38 (8 =@ =27°% e= 8, =3130"; p=0].

YroJl HakJioHa TJIOCKOCTH 06pyLIeHHs

(9

27
= 45° — — = 31°30".
0o =4"—

lopusonTtaibible H BepTHKAaAbHHE COCTaBJAIOHIHE MHTEHCHBHOCTH
4KTHBHOIO AARJEHHS OT Beca IPYHTa B OT PaBHOMEPHO pacrpépenennol
Harpysks, pacnoJjioXeHHOH Ha NpH3Me oﬁgymenun, onpefiefifeM COOTBET-
crBenno no opmyaam (3), (4) r (19), (20)

Op == 1,7-6.0,38 = 3,88 1c/Mm2;
op = 3,88 1g (31°30" - 27°) == 6,4 Tc/M2%;
Ogr =3-0,38=1,14 1c/M2%;
Ogp = 1,14 1g (31°30" -+ 27°) = 1,88 tc/m2.
TopH3OHTaNbHLE H BePTHKAJbHbLE COCTABASIONIHE AKTHBHOTO AaB-
S€HHs:

Ep = -3,88-6 = 11,62 1c;

Eg = — 6,4-6 = 19,2 1c;

o~ o~

Eqr=1,14.6=6,84 1c;
Eqy=1,88-6=11,28 Tc.

CyMMy TpDOEKIMi BCEX CHA H3 BEPTHKAJLHYIO NJOCKOCTh ONpPEACHs-
eM no dopmyae (38)

N =9,6+4 14,96 4 19,2 + 11,28 = 55,04 1c.
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CyMMa npoeKuHit Bcex BePTHKAJbHLIY CHJ OTHOCHTENBHO OCH, HPOXO«
Asinei! yepes UEHTP TAMKECTH MOAOLIBH,

2Pyl =P, 7T+ P,1,134-Py0,1 - P0 — Ey0,98 — Egg0,5 =
=1,16-1,7-+5,4-1,13 4 4,2-0,1 +-0—19,2.0,98 — 11,28-0,5 ==
= —15,99 Tc-m.

Cymma MOMEHTOB BCEX FOPH30HTAaJbHHX CHJI, OTHOCHTE/bHO TOl XKe
QCH

2T;2;=E2-+ Eq-3=11,62-2 46,84-3 = 43,76 Tc-M.
i“i q

Besanuyly SKCHEHTPHCHTETAa NDHJOXKeHHs: paBHOJeficTBYouieh Bcex
cua onpexeasieM no opmyne (44)

27,77
" 55,04
Kpaesble paBJjleHust HA FPYHT NON MOAOWBOH CTEHH Olpele]seM IO

bopuyae (50) p . 55,04( 4 6:0,505 )
vaxe= 3,0.1\ — 3,9 [
Puanc = 25,2 Te/M2 < 1,2R=1,2:2,7 = 32,5 1c/m2,
Puug = 3,1 1¢/M2>0.
Cpensee A4BJjeHHe Ha TPYHT

55,04
ch :—3—;: 14;1 TC/M2<R=27TC/M2-

’

e = 0,505 m.

Pacuer oCHOBaHHA MO AedopMaLnsaM yAOBJIETBOPEH.
Oupepenienue yCHAREA B 3JeMEHTaX NOmNopHOH cremsl (puc, 33)

Pacuer BefieM 10 nepBOMY IPEAENABHOMY COCTOSHHIO
KoatpduiHeHT ropH3OHTALHON COCTaBJASAOLIEH AKTHBHOIO JaBJeHHs
TpyHTa onpefeiseM no taba. 8 mpua. 3

he=0,39 (8=0; e=0, g;=26% p=0).
VIHTeHCHBHOCTL AKTHBHOLO [aB/ieHusi [PYHT2 HA TIyGuHe 6 m:
gr=1,7-1,1-6-0,39 = 4,38 1c/M2;
Ogr == 3:1,2.0,39 = 1,41 1c/m?.
Topn3oHTa/bHble COCTAB/SIOUIME AKTHBHOrO MABJEHHH IPYHTa HA
rayGune 6 M
Ep = —;— 4,38.6 = 13,2 1c;

Eqr = 1,41-6 = 8,45 1c.

CyMMa DPOGKLHH BCeX CHJ HAa BEPTHKAJbHYIO MJIOCKOCTH C KOIQPHU-
nHeHTOM Hajexuoctd 1,1 aas coGereennoro Beca creHsl, rpyHra H 1,2 —
AJisT BpeMeHHOI Harpysku

N=3ZP; =P+ Py+ P34 G+ Gg=1,16-1,1 45,4.1,144,2-1,1 +
+2,9.5,6-1,7-1,1+43-3,1-1,2 = 53,3 1c.
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Puc. 33. Cxema K onpeAeieHNI0 PACIETHHIX yCRANH

CyMMa MOMEHTOB BCEeX BEPTHKAJBHHX CHA OTHOCHTENBHO OCH, NpO-
xoﬂmuef! yepe3 HEHTP TAMNKECTH noAoIllBHL,

I Pi; = P;-1,7+4Py-1,13+ P3-0,1 —G-0,56 —Gg-0,4 =
=1,28-1,745,94.1,13 4 4,62-0,1 — 30,3-05 — 11,15.0,4 =
= — 10,3 1cM.
CyMMa MOMEHTOB BCEX TOPHIOHTANBHHX CHJ OTHOCHTENLHO TOHR He
ocH
2T,2; = Er-2+ Eqp+3= 13,2:2 -} 8,45.3 = 51,75 1cm.
Besnunny SKCUEHTDHCHTETa NPHAOXKEHHs paBHOAeHCTBylomed Beex
cu onpeneaseM no gopmyae (44)
— 10,3+ 9,75

B
e 0,778 u> — =
e 533 78 u> <= 0,65 u.



Kpaeswe faBieHus Ha I'PYHT OOR TOAOUIBOH CTeHbl ONPeAesieM MO
popmyae (51)
2.53,3
Pmakc 3_1,142 3 TC/M ,

rae d=0,5-3,9—0,778=1,142 m.
Pacnpegenennas sarpyska Haji nepeiiHeli KOHCOABIO!
OT Beca IpyHTa
g, =1,7-1,15-1,1 = 2,16 1¢/Mm2;
OT COGCTBEHHOr0 Beca MJHTH
(9.2 --0,6\ 0,6-2,5-1,1
b= 2 0,6-1,1
PacnpesgeneHHule HATPY3KH Haj 3ajHell KOHCONBIO:
OT BPEMEHHOH PaBHOMEPHO pacupelleleHHOR Harpysku
93=3-1,2=3,6 1c/m?;

= l,l TC/M”..

0T BeCa IrpyHTa
g,=1,7-5,6-1,1 = 10,5 1c/m?;
OT COOCTBEHHOI'O Beca IJIUTH
. (0,2 + 0,6) 2,7-2,5-1,1
5 =

= 2,
9 3.1 1,0 T¢/m

HarnGaomue MOMCHTH H nomepedHble CHABL OnpefesseM WO ¢op-
mvaam (53) u (54).
Hna cedenua 1—1

1
Ep =7 4,38.5,4 = 11,8 1c;
Egq=1,41-54=17,6 m,
M, ,=11,8.2-47,6:3=46,4 tcM,
Qy=11,8+7,6=19,4 rc.

Oas ceuenus 2—2

A 1 2,16-0,6° 1,1.0,6?
M2—‘2=EGI' [i——é—(pl+‘-2—p2): 2 + 2 —_
0.6 (31 L25 6) =—4,67 :
3 + 2 .)~—— ,67 rom;
Q,_p=0,5b, (p, + P,) = 0,5-0,6 (31 + 25,6) — 2,16-0,6 —
—1,1.0,6 = 15 1c.
Has cevenuss 3—3
b (1 B
My g =—3G, I, — quq—{—-“‘? —§-p3+p4)_
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10,5-2,72  1.2,7*  3,6.2,72 2,232
2 2 2 + 3

{
X(-—Z- 20,2+ 0) =-— 38,3 TCM;

Qs = 2G, + Gq -~ 0,5, (py + P,) = 10,5-2,7-1 +1.2,7
-+ 3,6-2,7—-0,5.2,23 (20,2 0) = 18,5 1c.
Hpumep 3. Pacuer cGopHOl Keae306eTOHHON YroaKoBOji
NOANOPHOA CTEeHbl ¢ AHKEPHLIME FATAMH

Jano: yrodkoBas NOANOpHAs CTeHA C aHKeDHHIMH TAramu. BricoTa
noanopa rpyara 6 M, raybuna 3anoXeHns nOAOWBH (PyHAAMEATE —
5m
0 M.
Ha mnoBepxaocta npu3Me O6pyweHUs pacnosokeHa —paBHOMepHO
pacnpelleNledHas Harpy3ka MHTeHCHBHOCTHIO g9=5 t¢/mM? (pnc. 34).

g”:jrc//,?.
D
3
<
S
N LS
8
S
1%
g TS 52
) o~
R
=3
900 4500 50 ®
£000
S
g
s C _ L (8]
. -
o
15| |750 S
AET 00 T

Puc. 34. O6Gmuii Bux yronkosBodl n0RnopPHOA CTeHbl ¢ AHKEPHBIMH TAraMH

OcHOBaHHE H TPYHT 3aChIIKH — HBVICBATHI NECOK CO CAELYIOHHME
XapaKTePHCTHKAMH:
TPYHT 3acHNRH

ty; = 1,7 Tc/M?; y'" == 1,7 1¢/M?,
@, = 26°% Py = 28%
Cl =0 CH == 0;
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TPYHT OCHOBAHUS
yr = 1,79 1c/m3; vy = 1,79 /%

P =29% @ = 31%
C, =0; €y =0.

Tpebyercs NPOBEPHTb YCTOWYHBOCTL KOHCTPYKLUHH H  ONPEACIHTH
ycuansi B ee siemenrax. Ilpu pacyere paccmaTpuBaeM Y4acTOK CTEHH
Raunoit | M.

PacyeT yCTOWYHBOCTH MOATOPHOH CTedbl NPOTHR cusura (pHC. 35)

Pacuer BeaeM 1O DepBOMY OPEAEAbHOMY COCTOSHHIO,
Yron HakJioHa RJICCKOCTH 0OpyIIeHus, rpaj:

26
0y = 456 — —— = 32.
h = 45 > 32

Puc. 35. Pacuernas 4700 y .
CXeMa K ONPEAENCHHID Z-‘57L‘/M2
yCTOHUMBOCTH TORAOP-
HOA CTeHW RNPOTHB ERERIRAANRNRORN! LERAN —

casura

i

I — nepBuifi caydail caBu- \
ra; 2—sBropoft cayuait \
capura; 3 — Tpetuli cay-

yaff caBura
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Bec rpynTa Haj NMepefHell KOHCOABIO ¥ B KOHType «abr» COOTBETCT-
BEHHO C KOZ((HIHEHTAMH HaNEXHOCTH MO Harpyske ky=09 H ka=1,1

Gp=P;0,94P, 1,1 =1,22.0,9+43,1.1,1 = 35,2 c.
Cobersennnlfi pec cTensl ¢ KoypQuUHEeHTOM HAASKHOCTH MO Harpys-
Ke kﬂ "-:0,9
Gep = P30,9 - P, 0,9=4,25.0,945,5:-0,9=8,8
Koabuusent ropasoRTaabHofl COCTABAAOURH AKTUBHOIO AABACHUR
rPYHTa OnpegeiseM no ta6a 10 npua. 3:
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=039 (5= 9= 2% =0,=3% p=0).

TOpH3OHTANBHYI0 ¥ BEPTHKAJLHYIO COCTaBJAIONINE HHTEHCHBHOCTH
AKTUBHOTO NAaBJICHHsI TpyBTa Ha raybuse 7,0 M ¢ KoapduunentoMm Ha-
AeXHOCTH 1o Harpyske ks=1,]1 onpemensem no Qopmynam (3) n (4):

0, =1,7-1,1.7,5.0,39 = 5,46 1c/m¥;
0p =5, 46 tg (32° - 26°) = 8,74 /M.

TopH3onTanbHy0 B BEPTHKaJAbHYIO COCTaB/IfIOLIHE AKTHBHOTO AaB-
JIeHHs! FPYHTa onpelenseM no gopmyaam (12) n (13):

i
E; = -5—5,46-7,5 = 20,48 1c;

1
Ey=-3 8,74-7,5= 32,78 tc.

TOpU30OHTABHYIO H BEPTHKAJNBHYIO HHTEHCHBHOCTH aKTHBHOTO I4B-
NieHns TPYHTA OT PABHOMEPHO pACHpenesNeHHOf BArPy3KH, PacnojoXeH-
RO Ha NOBEPXHOCTH NPH3MHL OOpYymIeHHR ¢ Ko3((PHUHEHTOM HalAeXKHO-
CTH MO Harpyske kp=1,2, onpeneasem no dopmynam (19) m (20)

agr =51,2.0,39 = 2,34 Tc/nM%;
Ogp = 2,34 1g (32° +- 26°) = 3,74 Tc/M®.
TopHsONTaAbHYI0 B BEPTHKAJABHYIO COCTABAsONINE aXTHBHOTO AaB-
JEHHs FPYHTa OT HAarpyskd ¢ onpedeiseM no ¢opmyaaM (21) n (22)
Egr =2,34.7,5 = 17,55 1c;
Eqp=3,74.7,5 = 28,05 7c.
[IpoBepKy YyCTOHYEBOCTA CTeHH DPOTHB CABATA NPOUSBOAUM IJias

TpeX 3naueHmit yraa f.
1-& cayga (Bi=0)
Cusuraomylo cany Tex onpegensem mo dopmyne (36)

Tep= 20,48 4 17,55 = 38,03 .
Taccueroe aaBieHne rpyHnra onpeneasem no ¢opmyae (39) npn
Ag=1 ¥ KospduIHenTe HAZEKHOCTH HO HArpy3Ke k=09
1
Ep= -—5- 1,7.0,9-1,5%.1 = 1,72 =c.

CyMMy npoexuuf BceX PacyeTHHX CHA H2 BePTHKANBAYIO MIOCKOCTD
onpenensem no dopmyae (38):
N=ZIP;=8,8+35,2-} 32,78 4 28,05 = 104,83 Tc.
Yaepxusaomyw cuiy Ty, onpeneasem no popmyse (37)
Tyn= 104,83 tg(29° — Q) 4 1,72 = 59,12 re.

IpoBepaem sunesmenne ycaosua (35)

Ty 59,12 _, 55> 1,2 (ycsioBHE YAOBJETBOPEHO)
Tcn —38,03 == 4 ’ Y Yll pH .
2-h caysai (P2=0,5-¢,=14°30)
T0R==38,93 TC.

63



Kosg@uuuent NaccHBHOro AaBjenkd Ax onpegensesm no Qopuy-
&e (40)

g = tg? (45" + —23.:') =2,87.

MaccusHoe AaBieHye rpyHTa onpefeasem no Gopmyns (39) ¢ x0sd-
$RUMEHTOM HAJEKHOCTH N0 HArpyske kx=0,9

1
Eg=51,79:0,9:3,05%.2,87 = 21,5 c.

CyMMy TpOeKUHH BCeX DACYETHHIX CHJI HA BePTHKAJLHYIO MJIOCKOCTH
onpenensem no dopmyse (38) ¢ yderom Beca IpyHTta B KOHType «def»
€ K03(UUHEHTOM HAJEKHOCTH MO Harpyske kx=10,9

2P; = 104,83 4 1,55.6-0,5-1,79-0,9 = 112,32 Tc.

YaepxuBamouLyo cuay onpenenseM no gopmyae (37)
Tyn = 112,32 tg (29° — 14° 30°) 4 21,5 = 50,48 1c.
IMposepsiem Buinoanenue ycaosus (35)
—%f = gg:’—% = 1,32> 1,2 (ycnoBue yAOBJAETBCPEHO).
3-#1 cayuait (Ba=@1=29°)
Ten = 38,03 c;
,"H = 2,87;

1
Ey= > 1,79:0,9-4,822.2,87 = 53,71 1c;

Tyn = En = 53,71 TC.
TIposepsieM BHnoJHenue ycaoBHsa (35)

T 53,71
TT; =B 03" 1,41 > 1,2 (yc/0Bue yROBAETBOPEHO).

YeToiuuBOCTb CTEHH MPOTHB CABHIA oGecnedeHa.

Pacyer ycTOHYHBOCTH OCHOBAHHSN

Pacuer BejeM 10 NepBOMY NPEJAENLHOMY COCTOAHHIO.
CyMMma DpOEKLHH BCEeX CHJA Ha BEePTHKABHYIO INIOCKOCTE XP;=

=104,83 rc.
CyMMa MOMEHTOB BCEX BEPTHKA/IbHHX CHJ OTHOCHTENBHO OCH, Npo-

xo;mmeﬁ uepes HEHTP THAXKECTH NOAOWIBH,
2P, Iy = Py 2,55+ P, 0,22 + Py 1,98 — Ey 1,44 — Eq,, 0,66 =
=1,1.2,55 + 34,1.0,22 4 3,82-1,98 — 32,78-1,44 —
— 28,05-0,66 = — 47,84 1cM.
CyMMa MOMEHTOB BCEX TOPH3OHTAALHBIX CHUJE OTHOCHTEJBHO TOH Ke
ocCH
3T, 2, = Ep 2,5+ Eqp 3,75 = 20,48.2,5 + 17,55-3,75 = 117,01 tom.
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BesnuHHY SKCHEHTPHUCHTeTa NHPHJOXKEHHA DPaBHOZeficTBylOLled BCex
cua onpenensiem no popmyne (44)
—_ 0
= 47,844 117,01 — 0,66 .
104,83
[Mpusenennas WHPHHA NOAOLIBH
B=B—2¢=6-—2-0,66=4,68 m.

Kosdpduunentn Hecymeii cnocobnoctu rpyura npu tg @r=tg 29°=
=0,55 no Ta6a. 3

Ay=T7; A =16.

q
Koah§HIMeHTH BJAMAHHSA Hak/IoHA HarpyskH mo gopmyae (46) npu
C1=VU.
38,03 \3
=l ———) =0,27;
v ( 104,83) 273

38,03

3
ig= (1 —0,7 104,83) == 0,425.

Bespaamepuble Koo GuuueHTH — o bopmyae (45)
A;=7-0,27-1=1,89;
By = 16-0,425.1 =6,8.

Hecymas cnocoGroctb ocHoBanust — no (opmyae (43)

O == 4,68(1,89.4,68.1,79 4+ 6,8-1,5-1,7 4 0) = 155 Tc.
ITposepsiem ycaosue (42)
® = 155 = 129 1c (ycaoBue yHOBJETBOPEHO).
kn 1,2
YeTORYABOCTD OCHOBAHHS NOA MOAOWIBOI ofecneuena.

N = 104,83 1Tc <

Pacyer ocnosanua no aedopmauusam (puc. 36)

Pacuer BegeM 1o BTOPOMY NpefesibHMY COCTOSHHIO ¢ KO3(hdHUMeH-
TAMH HaJ€XHOCTH [0 HATPY3Ke, PABHEIMH eIUHHUIE,

PacuerHoe nasjeHHe Ha OCHOBaHHe onpexensieM o ¢opumyae (17)
raaspl CHalIl 11-15-74

m m ’ ’
lk % (Abvy; + Bl vy + Doy — iy 4,
H
fIpH pacueTHOM 3HauenHu Qrp=31° mo Taba. 16 raassl CHull II-15-74
A=1,2; B=5,97, D=8,2,

R =

OCTa/lbHble XaPAKTEPUCTHKH: ka=1; my=12; me=1; yu=179 tc/m3;
Vi =57 /M3 €1i=0; he=0; hn=1,5 m; b=6 m.

1,2:1
R= —?— (1,25:6-1,79+5,97:1,51,7 0 — 0) = 34,38 1c/m3,
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Koa¢duuuenr ropH3oHTaIbHOR COCTABISMIOMEH aKTHBHOTO AABJECHHS
TpyHTa crpenenseM no Taba. 10 npua. 3:

A= 0,38 (6-=q9;]=28°; & = 6, = 31°% p=0).

¥Yrog nakjouna naockoctn 06pyuIeHus:

‘P;I 28°
B = 45° — ——— = 45° — ~—— = 31°
2
gﬁ-‘-’j}'C/Mz rOpHBOHTaJIthIe H BEpTH-
yi KaJbHhie COCTAaBAKKWOHIHE UHTEeH-

: i ~ CHBHOCTH aKTHBHOTO JaBJIEHU%
K - OT TPYHT2 B OT pPaBHOMEPHO

N 2850 460 pachpeleseHHOH Harpy3KH, pac-

N NoJAoXKeHHOI Ha mnpu3Me o6py-
\ l LieHHs, OllpefesisieM  COOTBeT-
fﬂf C'rmigﬂo (1;(()) dopmyaam (3), (4)
Nt e o 00,58 = 4,64 o/t
7990\555 s Op= 1,(-{,0°V, =%, TC/M*;

| kR A\ e op = 4,84 1g (31° } 28%)=

2500
J750

772
1980
W98 N\ \ € = 2,
mﬂw \ \(,} 8,05 1c/m?2;
N\ Ogr=5-0,38 = 1,9 1c/M?;

p Oqp = 1,91g (31° - 28%)=
“ = 3,16 1c/M2.

lopusonTajibeble W BepTH-
KaJbHble COCTABJSIONHE AKTHB-
HOro JRaBJIeHHSH:

1
Eyp =="2— 4,84.7,5 = 18,15 1¢;

gurre/m?

25,5 re/m?

1
£a00 , Eg= ‘—2'- 8,05-7,56 = 30,19 1c;

—A

Egp=1,9-7,6 = 14,25 1c;
Puc. 36. Cxema K pacuery rpyHra r o ’ ’
ocHoBaruA., PacyeTHas cxema onpe- Eqs =3,16.7,6 = 23,7 Tc.
Aeacums no nedopmaunsm CymMMy NpoeKuuit Bcex CHA
Ha BEPTHKAJbHYIO NJIOCKOCTH ON-
pefensieM no gopmyae (38)
N=2ZP,=9,75- 32,224 30,19 + 23,7 = 95,86 c.
CymMMa MOMEHTOB BCeX BEPTHKa/JbHHX CHJ OTHOCHTENBHO OCH, TPQ-
Xofslneii yepe3 UEHTp THKECTH NO/AOIIBH,

EPE li = P12,55+P~0,22+ P3l,98“—EBl,4‘4“— EQBO,GS ==
=1,22.2,55+ 31.0,22 - 4,25.1,98 — 30,19-1,44 — 23,7.0,66 =
=— 40,76 TCcM.

Cy¥Ma MOMEHTOB BCEX FOPH3OHTAJbHEIX CHJl OTHOCHTENLHO TOH Xe
och
ET;2; = Ex 2,5+ E¢ 3,75 = 18,15-2,5 4- 14,25.3,75 = 98,81 1cm.
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BeqHudHY SKCHEHTPHCHTETa MDPHJIOKeHHA pPaBHOACHCTBYIOUIEH BCex
cHI onpenenseM no ¢popmyde (44)
— 40,76 - 98,81
o 95,86
Kpaeswe HaB/jeHHsi HA TPYHT NMOJ NMOAOWIBOH CTCHL ONpeAeNseM Mo
dopmyae (50)

=0,6 M

Puake = —— 1y

MHH 6.1 6
Puyarc =95,5 te/M¥<<1,2R =1,2-31,2 = 36,4 e/ M2,
Py = 6,41 1c/m2.
Cpeanee NaBJIeHHAE HA TPYHT

95,86
Pop="g1 = 15,95 1c/mM2 < R = 34,38 tc/m?.

,86 6-0,6
-8, 000,

Pacuer ocHoBaHus 1Mo AedopMaLHsiM yAOBJAETBOPEH.
Onpepenenne YCHAME B 9JeMEHTAX NOANOPHOH CTEHBE

Pacuer BefileM 1O NePBOMY NpeAe/bHOMY COCTOSTHHIO.

1-it cnyuail 3arpyxeHus., BpemeHHas Harpyska pacnojoxesa Ha
Bceli npuame obpyuwekns (puc. 37).

Koagpduuuent ropu3onTanpHoil cocTasigionleli aKTHBHOTO AaBJCHHA
rpyura onpeaeisieM no taba. 8 npua. 3:

,=039 (=0, e=0; ¢ =25 p=0).
HureHCHBHOCTD aKTHBHOrO AaBJeHHA TPYHTa Ha rayduHe 7,3 M
op=1,7-1,1.7,3-0,39 = 5,34 1c/M?;

Oqr =5:1,2.0,39 = 2,34 1c/Mm2.

OnpegensieM ycH/IHe B aHKEPHBIX TArax no ¢dopmyne (55)

19,49.2,43 -+ 17,08 3,65

S = —34,16 1e/m,
4,8 sin 42° re/u

4
= = = 42°,
tg o a5 0,89 1 2

s

BepTHka/ibHEE H TOPH30HTAaJbHBIE DeakKUUH B MeCTax COCAUHEHHS
ailKepHBIX TAT onpefenseM no ¢opmyne (56):

U = 34,16 sin 42° = 22,85 1c/M;
V = 34,16 cos 42° = 25,27 Tc/M.

C yueTOM BO3MOXHOTO 3aBHCaHHsi TPYHTa HAJ TAraMH YCHAHA B
11X yBeqnyuBaeM B 1,5 pasa (cm. mpumeu. 1. 6.28)

§=234,16.1,5 = 51,24 1¢/M.

HHTeHCHBHOCT TOTOHHOH Harpy3ku OT COGCTBEHHOrO Beca BepTH-
KaNpHoro 3jeMeHTa CTeHH C KO3(PGhHUHEHTOM HAaJEeXHOCTH [0 HArpyske

ka=1,1
P3=4,25.1,1 = 4,7 1c/m.
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Puc. 37. Pacuernag cXeMa K ONpEENEHHIO BHYTPEHHMX ycHanuil
(1 cayuaii)

(sgnpeneneune yCHAH B 97leMEHTax NPOH3BOAHMM N0 GHopMyaaM (58)
" .
Ceyenne 1—1

M, ,;=12,34.2,5.1,25 + 1,82.2,5.0,5.0,83 = 9,2 Tem;
Q,_,=2,34-2,5+1,82-2,5.0,5=8,1 tc.

C yvyerom nprmeuaHnst K m. 6.29 uarubaiouruii MOMEHT B CEUEHHH
I—1 ysennynBaeM B 1,5 pasa:
MI——I =9,2.1,6 = 13,8 1cM.
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Ceuenne I’—1’
5,46

2,34
—_—— 3. 2
2.7.3.3 (x+2,5° +—

M, (x+2,5)2 — 22,85% —

—25,27.0,3 (l - 7%—) =0,124% - 2,07x* — 13,17x 4- 1,61.

]

TopusoHTa/bHEE COCTABSIOMKE AKTHBHOTrO [AABJEHHS T[pyHTa Ha
ray6uue 7,3 M:

1
Ep =75,34-7,3= 19,49 1c;

Eqr=12,34-7,3=17,08 1c.
CobcTBeHnbIl Bec rpyHTa Haji MepefHelil H 3aJHed KOHCOMAMH
Gpp = P1 + G = 2,43 460,81 = 63,24 1c.
PapnojeficTByiolas paBHOMEPHO pacnpeieenHOll Harpysku
Gg=54,9=24,5 1c.
CyMMa npoekyHii Bcex CHJI HAa BePTHKAJbHYIO INIOCKOCTb ¢ KO3 dH-

IHEeBTAMH HAJeKHOCTH MO Harpyske AJsi COGCTBEHHOro Beca CTEHH H
rpyHTa kg=1,1, BpeMennoit narpysku kg=12:

N=2P;, =P34 P+ Grp+ Gg= (4,28 -5,5) 1,1 +63,24-1,1 -
-+ 24,5-1,2 = 109,7 1c.
Cymma MOMEHTOB BC€X BEPTHKAJbHHX CHJ OTHOCHTE/NbHO OCH, APO-
XoAfIedl yepes LEHTP TAXKECTH NO10LIBH,
EP;ly =P 2,456+ P31,9—(Gq0,55—G0,55 = 2,67-2,45 |-
+4,7-1,9—29,4.0,55 — 66,89-0,55 =— 37,49 TtcM.
Cymma MOMEHTOB BCeX [(OPH30HTAJNBHBIX CHJA OTHOCHTEJBHO TOH Ke
OCH
ITy2; =E; 2,43 + Eq; 3,66 = 19,49.2,43 - 17,08.3,65 = 109,7 Tcm.
BeanunHy 3KCUEHTPHCHTETAa NPHJIOXKEHHs DaBHOZeHCTByIOLIEH Bcex
cun onpenensem no popmydae (44)
— 37,49 +-109,7

- —0,66 u.
e 109.7 66 m

Kpaesmnie aaBnenus nof NOAOLIBON CTeHbl BhIYHCAfEM NO (GopMmy-
ae (50)

109,7( 6-0,66)
p= 1 )

6.1 6
Puarc = 30,34 Tc/M2,
Pryun = 6,22 re/m2,

aM,._,,
Qp_p = _d’;_L_ =0,36x% --4,14x — 13,17.
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MaxkcHMaAbHBIR NPONeTHHIA MoMedT npy Q=0
0,36x% 4 4,14x — 13,17 =0

x4 11,5¢ — 36,58 = 0, orcozna

-——“'5:1:‘/———“'5 V4 36,58; 2,62
x=—— 2)+,,x—.m.

Myaue = 0,12:2,623 +2,07.2,622 — 13,17.2,62 + 1,61 = 16,53 tcu.

Ceuenne 2—2

P, Po\ 1,12 112
M, ,—— — ) = 4 ———{30,34
-2 (1,1+6>2+3(3'3+

|
+ 25,92) = 15,57 Tom;

Q,_, =_(—I’ill— + %—) 1,1 4+0,5.1,1 (30,34 4 25,92) = 27,16 tc.

Ceyetne 3—3
P, G Gg \ 0,620 0,62
M [ A — —_ —_—
3—3 (6+4.9+4,9)2 5 <

1
X (? 8,63 +6.22) ==— 2,46 TCM;

P, G Gq
=24 = 0,6—0,5-0,6 (8,63 + 6,22) =
Qs (6 et 0.8 —0,5:0,6(8,63 46,2
:7,94 TC,
THae
Py _2.48LL 3 wefut
A 1, et T
P, 5,5:1,1 _, o1 ro/ut
_6 = 5 = 1,01 Tc/m2,
G 60,81-1,1
_— =1 2
29 2.9 3,65 Tc/m2,
Gg  24,5-1,2
4 _ =6 2
4,9 4,9 Te/u
Ceuenne 3'—3’
G Gg \ (% +0,6)
M ’ ) TR— —1 —_— —_—
3=3 6 +4,9+4,9) 2 *

0,6)? 1 \
At (-Z—px3+p,.)+sz+Uer(l— :;)
L0l (xs+20.6>= oo
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X {;_ [4102 (xq +016) + 6,22] + 6,22 } + 25,27xs +

22,85.0,3
+22,85-0,3 — — =, = 0,67 — 6,02¢2 + 15,73x, + 4.4,
e 30,34 — 6,22) (x, + 0,6
y Uy X, ’
pxsr_‘ 6) 19,6 + 6,22 = 4,02 (x5 -+ 0,6) + 6,22;
dMyr 5

2
Qp_y = — = 2,01~ 12,04x, + 15,73.

Mecto NPUJICKEHHA H BCJAHYHHA MAKCHMAJALHOTO NPOJCTHOrQ MO-
MEHTa 0
Q=1x;,—5,99,+7,8=0;

5,99 5,99 \2
Xg =~—2—i T —7,83; x5, = 4,1 M X5y = 1,88 m;

Muaye = 0,67-1,88 —6,02.1,882 .4-15,73.1,88 + 4,4 = 17,15 mcm.

2-ii cayvail sarpyxeHus. BpeMeHHas Harpyska pacnoJsoikeHa Ha
YacTH MPH3MBI OOPYIUEHHA, YTO CO3RaeT MAKCHMAaJbHEI TPOJNETHHIA MO-
MEHT B BepTUKAJbpHOM 3neMenTe (pHc, 38).

g'=5rc/m?
J
D //
S0}, /
U K¥sl
> 3 ——————)
S T F
S v =
= =42 2
A B S : 1828 >
-t S
=¥ : ™~ N
= 5463
100 4300 500 &, 16y
6000

Puc. 38. PacueTHas cXeMa K ONpeRefenHi0 BHYTPEHHHX yCHJHi B aae-~
MenTax cTenbi (2 cayuai)

Onpeje/isem YCHIHA B aHKePHLIX Tarax no ¢opmyae (55)
19,49.2,43 4- 11,23.2,4
= = 14
s 4,8'sin 42° 2,14 1,

rie Egr =2,34-4,8 = 11,23 1c.
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BepTHKanbHEIE H T[ODH3OHTAJIbHhie PEAKHHH 8 MeCTax COeLuHCHHS
aHkepHBIX TAT onpeienaeM fio dopmyae (56)

U = 23,14 sin 42° = 15,48 1c;
V = 23,14 cos 42° = 17,2 1c.

Ceuenne ["—{’
_ 5,46 (x 1 2,5)° 0,5

Mp—r 7,3.3

2
+92,34 —’;—— 15,48x —

—17,2.0,3 (1 — -ng-) =0,13x% 4 2,112 — 12,06x — 3,21;

aM,,_,
Qp_p = —2L=L =0,38x2+ 4,22x — 12,06.
dx
MaxkcuManbHEIH npofeTHUN MOMeHT mpH Q=0

2+ 11,24x — 32,16 = 0,

309 11,24
B (g hrefi X=——T—
(K] i 1; iLY%fb
711,24 2
K + 32,16,
Konmppope x=2,36 m,
S S .§\ Myags = 0,13-2,36% -
2 YRS
ol -+2.11.2,362—12,06.2,36—
— 3,21 =— 18,28 1cMm.
3 Hpumep 4. Pacuer
S yrONKOBOH NOXAOPHOA CTe-
= §+_'_4 Hbl ¢ KoH1pdopcamu
~ Jlawo: yroakosas mo-
g ny J/"’JEH;‘/ HOMUTHAS  3KeNe306eTOoH-
T HGR 1004 pas wOANOpPHAs CTeHa ¢
6001 300 J300
300 l I’ 7700 00 “* koHTp(opcamMu (puc. 39)
B-1300 Bricota nojamopa rpyuta

4,5 M, raybuna sanoxe-

Puc. 39. O6wuii BHL yroakosod moamop-  HHfA MOJOMIBH (yHAaMmeH-

HOM cTennl ¢ KOH1popcamu ta 1,2 u, mupunsa noaou-
Bl (yHzameHTa npejsa-

puTesbHO NPHHATA 4,2 M.

Ha noBepxnocTH nNpH3MHl OOpYLIEHHS pAClONOKEHA DABHOMEPHO
pacupeae/ientas Harpyaka HHTEHCHBHOCTHIO g¥=4 Tc/M?%,

BBICOTY ceueHHS] BEPTHKAJBHBIX H T'OPH3OHTa/bHBIX 3JEMEHTOB IIpU-
numaem 0,3 M, TonuHy KOHTpdopcoB — 0,2 M, paccrosiHie MeXAy ocs-
MH KoHTpdopcoB — 3 M.

OcHoBahue NOANOPHOA CTeHH — IVIHHHCTHIE TPYHTHI CO CACAYIOLIM-
MH XapaKTePUCTHKaMH I'PYHTa NPUPOJHOTO CJAOXKEHHS (MO AAHHHM HH-
JKeHepHO-T€0OFHIECKHX HCCNeJOBaHHH) :
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@ = 6% o =175
oy =1,5 te/Mt;, ¢ = 1,7 /MY
yy=161c/M® yy=1,6 1c/mM®

Jlns noBbiMEHHs HeCyledl CHOCOOGHOCTH OCHOBAHHA NOX ROAOWBORA
GYHIaMEHTa MOANOPHORA CTEHB NpefycMaTpHBaeTca WeOeHOoUHasa MOAYI-
Ka ToquwHOi 0,6 M y mupunodt 4,8 M (#a 300 Mm Goablie NMOZOWBH
¢dynaaMeHTa B KaxXAyl0o CTOPOHY) CO CJEAYIOUIMMH XaDAKTEePHCTHKAMH:

Py = @y = 40%
iy :c“=0;
v=2,1 tc/M3.

I'pyHT 3acHINKH ~ DECOK MEJIKHH CO C/IeAYIOIIMMH XapakTePHCTH-
KaMu:

gy = 30% Py = 32°;
c; =0; c’“ =0;
;= 2,09 1c/ud Yy = 2,09 Tc/m.

Pacuer BeseM Ha | M NOATOPHO#A CTEHHI.
Pacuer ycroliunBocTH noauopHoid creHbl npotus casura (puc. 40)

a g% ymeine
13504 1000 =
\ | =
8 -
77y DAL TN &
; N be /ol B
; (AN AR =
S ! f,’;vﬂ \ W id >\
?} Ry A /i \
- —
Nty f v /3 i Je d,, dl‘
3, Liewmp mawec-
n\ 29 mu nodewsst
3 ™
SE T e S
3 y  Puc. 40. Pacvernan cxema
£ S K onpeaexenuio oGutedt
N 4800 s YCTORUMBOCTH CTCHBE

Pacuer Besiem no nmepBoMy npeaebHOMY COCTOSHHUIO.
¥Yron HAKJIOHA MAOCKOCTH OGPYIIeHHS [PYHTAZ 3aCHIOKM, Tpaj:

30
=45 ——— =30,
0, =45 3
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Bec rpyuTa Hajl nepeAneli KOHCOJIBIO H B KOHTYpeE acd

o1
Gop=P10,9+ Py 1,1=0,9.0,6:2,00-0,9-1 F — 3,3:5,4:2,00X

><1,1-1~.-é- 5,4-3,3:0,2:2,09.1,1 = 19,7 1c.

CobcrBensnill Bec CTeHH ¢ KO2Gh¢HIMEHTOM HaAeXKHOCTH N0 Harpys-
Ke kn=0,9
Gop = (Py -+ P3 -+ P) 0,9 = (4,05 4- 3,15+ 4,45)-0,9 = 10,5 1c.
Kosthduuuent ropusontansuofi cocTapasiomeli aKTHBHONO AaBieHHS
rpyHTa onpejeaseM no taba. 10 npua. 3:
Ae=0,33 (§=0; =30 e=0=23° p=0)

FopusonTafbRYI0 B BEpPTHKAJBHYIO COCTABJISIOLIHE HHTEHCHBHOCTH
aKTHBHOTO JaBJIeHHA IPYHTA 3achilIku Ha ray6ure 5,7 M onpenenseM no

¢dopmynam (3) u (4)
op = 2,09.1,1.5,7-0,33 = 4,31 1c/M%;
Op = 4,31 tg (30° -+ 30°) = 7,46 Tc/M?%.

Topu3onTaNbHYI0 M BEPTHKAJBHYIO COCTAaBJAIONIME KTHBHOFO JaB-
JeHHs rpyHTa onpefenseM no dopmysam (12) u (13)

1
E; =3 4,31+5,7 = 12,3 mc;

1
Ep = ——2— 7,46.5,7 = 21,3 1c.

TopnsoHraibRY0 B BEpTHKaJbHYIO HHTEHCHBHOCTH 3KTHBHOTO AaB-
JIERHNs OT PaBHOMEPHO pacnpeResieHHOR HarpyskH, PacloJOXeHHON Ha
NOBEPXHOCTH NpH3MW OOpYlLeHHAs, onpefenseM C KO3(DQUUAEHTOM Ha-
IEXKHOCTH Io Harpyske kx=1,2 no dpopmynam (19) u (20)

Ogp = 4+1,2+0,33 = 1,58 1c/M?%;
Ogp = 1,58 ig (30° +4- 30°) = 2,74 1c/M3.

TFopusonTanbHylo # BEPTHKAJLHYIO COCTABASIOWIME AKTHBHOTO Aas-
JICHHS TPYHTa onpefieasiem no ¢popmyaam (21) u (22):

Eqr=1,58:5,7=9 1c;
Eqp = 2,74.5,7 = 15,6 1c.

Pacyer ycrofiunBocTH CTeHH HPOH3BOAHM AJf1 YeTHPEX BO3IMOM-
HHX CJy3aeB CABHIA.

1-# cayuali (P1=0) — no naockocth ef (momomBa cTeHH — lueGe-

HOUHas NOAYINKA)
Casuralomyio cany onpefensieM no gopmyae (36)

Ten= Ex+ Eqp=12,349=21,3 1c.

Maccusroe nasaenne rpynta onpefenseM mo Gopmyae (39), npa-
HHMas

hy =11 y;=2,09 c/u%
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1
Ey=52,09-0,9-1,28-1 = 1,3 rc.

CYMMY npoekunﬁ BCEX PAaCYETHHIX CHJA HA BEePTHKA/IbHYIO MJIOCKOCTh
onpeaensieM no popmyae (38)

N=2p;=10,5419,7421,34 15,6 =67,4 tc.
YiepXKHBAIOIyI0 CHAY onpeaedseM no gopmyne (37) u m 6.13
Tyy = 67,4 tg (30° —0°) 4- 1,36 = 40,2 rc.

ITpoBepsiem BHImoJMHEHHe ycaoBHs (35)

T 40,2
—IE = — 2 = 1,88> 1,2 (yci0BHE YROBICTBOPEHO).
Ten 21,3
2-#t cayvait (B2=0,5-¢1=28°%
Casuraomasn casa Tex=21,3 1c.
KoadpuuuenT naccHBHOrO AaBJeHHA IPyHTa omnpefenseM mo ¢op-
myae (40)
R 16°
Ap == tg2{45 +-—2 =1,76.
TMaccaBHOe paBjeHue rpyHTa onpefedsem no dopmyae (39), npm-
HHMasn yr=1,6 Tc/mM2 u ¢;=1,5 rc/m?

1,5:2,34
tg 16°

CyMmy npoekuuii Bcex pacieTHHX CHJI Ha BEPTHKAJbHYIO IVIOCKOCTD
onpegesisieM 10 ¢opMynte (38), yuureiBasg Bec rpyHta B KOHType fekn

1
Eqp=—5-1,6:0,9.2,34-1,76+ (1,76 —1) = 16,2 1c.

1
IP; =67,4+4 4-0,64-2,1-0,9—(—-? 3,85-0,54.1-1,6.0,9=173,4 1c.

Yaepxupaouyio Caay onpefeasem no ¢popmyne (37)
Tyy=73,41g(16°—8)--3,9-1.1,5416,2=32,4 .
IIpoBepsem BuinoaHesue ycaoBus (35)

T 32,4
IR 22— 1,57> 1,2 (ycJ0BHe YAOBAETBODEHO).

Tex 21,3
3-i cayuait (B3=@i=16°)
Tex=21,3 1c;
7»1] = 1,76;
1 1,5-2,91
Enp=—1,6.0,9:2,912.1,76 4 ——=" (1,76 — 1) = 22,2 Tc;
1= 9 T e D *©
Tyg=4-1-1,5422,2=28,2 1¢;
T 28,2
IR T2 1,32 1,2 (ycaoBHe yROBAETBOPEHO).
Tea 21,3

4-% caywalt (JONOJIHHTENBbHBIA) — O IJIOCKOCTH, HPOXOAfltedt o
KCHTAKTY «ieCeHOuHad NOAYIIKA—TPYHT OCHOBAHHAY,
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Casuraomas cana Tex=21,3 1C.
Maccusnoe AaBierne TpyHTa onpeienseM uo dopmyae (39), npus

HuMas y; =2,09 T¢/mM* u ynembHoe cuemseHMe wmebeNounON NOAYWIKH ¢
TPYHTOM OCHOBaHHSfl PaBHBLIM HYJIIO:

1
Eg=-3-2,09:0,9:1,8%:3 =8,85

rae Ko(atpdmuneu'r NacCHBHOrO RABJNEHHA IPYHTA An ONpesenseM 0o dop-
myqe (40):

30°
ku=tg2(45°+ 2 )-_—3.
CymMMy npoexnnit BCex DPACUETHHIX CHJI HA BEPTHRAJLHYIO INIOCKOCTDH
onpexenseM no ¢opmyae (38), yunTniBas BeC WeGRHOUHOA NOAYIUKH:

SP; = 67,4 - 4,2.0,641:2,1:0,9 = 72,2 Te.

Yaepxupaiomyio cuny onpeleaseM no dopmyne (37), npusrMmas
@1=16° 1415 rpyHTa OCHOBaHHA:

Ton = 72,2 tg (16° — 0°) +- 0 - 8,85 = 29,65 rc.

Iposepsiem eHDoanenne ycaoBua (35)

T 29,65
~IR o = 1,39> 1,2 (yenosne FAOPAETBOPENO).
Ten 21,3

YcTOHUHBOCTD CTEHH NPOTHB CABHIa ofecmeyeHa.

Pacuer ycTONYHROCTH OCHOBAHMSA

PacueT BeeM 10 nepBOMY NPEAEALHOMY COCTOAHHIO,

CyMMa npoeKUHA BCeX CHJ HAa BEPTHKAJBHYI0 MNJOCKOCTh 2SPy=
=67,4 TC.

CYMMB MOMCHTOB BCEX BE€PTHKAABHHX CHJ OTHOCHTENbHO och, npo-
X0AsHel uepes LUEHTP TAKECTH NOLOIBLI

SP;l;=P;1,84 P, 1,35+ P30+ P, 0,14 Pg0,05 — Ep 1 —
— Eg5 0,45 =1,02:1,8 -+ 3,65+1,35 - 0 - 4:0,1 - 18,7+0,05 —
—21,3¢1 = 15,6+0,45 =— 20,2 Tom.
CyMMa MOMEHTOB BCeX T'OPH3OHTAJABHLIX CHA OTHOCHTENBHO TOH Xe
och 2T;2; = Ep 1,9+ Eqr 2,85 == 12,3:1,9 4 9+2,85 = 49 7em.

Beanuniy SKCUEHTPHCHTETAa NPHJOXKeHHS paBHOAEACTBYIOWEH Bcex
cua onpeaedsgem no dpopmyne (44)
— 20,24 49
— L =0,427 M.
€= 61,4 ’
TpuBefieHsas WHpHHA NOAOWBH B=B—2¢=42—2.0,427=335 u,

Kosdpduunentn Hecymefi cnocoCHOCTH IpyHTa ipu ig Qi=tig 40°=
=0,839 no ra6a, 3
Q.,,? = 46; Kq == 66.
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KospPuuueRTH BAMAHHS HAKAOHA HATPYsKH 0O ¢opmyae (46)
. 21,3 \3 _
;,v=(1 —=2 V0,32,

T 67,4+0
21,3 \3
ig=(1—10,7—=—"-) = 0,475.
ig (l 0,7 67,4) , 47,

BespasmepHnie Kosduuuents no popmyae (45)

A= 46-0‘,32'1 = 13,4;

B, == 66.0,475.1 = 31,3.
Hecymas cnoco6uocts ocsoBarrs no dopuyne (43)

®, = 3,35 (13,4.3,35-2,1 4-31,3.1,2-1,6 4 0) = 515 1c.
HNposepsiem Bunosnenne ycaosus (42)
® 515

N=167,4 1c —;H- = T,? == 430 rc (ycnoBHe yJ0B/IETBOPEHO).

YcTORIUBOCTL OCHOBaRHA NOA NOAOMWIBOA ofecnedena.

TlpoBepsieM Hecymylo CHOCOGHOCTb IPYHT2 OCHOBaHHMS AAS YCJOB-
Horo QynjaaMenta HpuHOH B=4,8 M ¥ rayCnHo#l 3anoxenns h=12+
+0,6=18 m.

IpuBenennas muprna NCAOWBR

5=4,8 — 2.6,427 = 3,95 m.

Kosddnunents Recymefi cnocoGHOCTH IpyHTR wpn tg @r=tg 16°=

=0,287 no Ta6a. 3

M=12 A =45 A=IL5

Kos¢¢prunenTs BIHAHHA HaKAOHA HArPysku NO ¢opmyne (46):

= 72.2+3,95-1,6-3,5) = 9,655;
‘ 91,3—8,85  \3
"‘=<l‘0’7 72,24 3,95-1,6-3,5 ) = 0,755;

1 — 0,755
ic==0,755——4—5‘:=0,695.

Beapasmepnrie Kospduunentn no dpopmyae (45):

A, =1,20,655.1=0,78;

B, = 4,5:0,755.1 = 3,4;

D, =11,5.0,695.1 =8.
Hecymas cnoco6uocts octoBanus no dopmyne (43)
@ =3,95(0,78-3,95.1,6 + 3,4-1,8.2,09+ 8-1,5) = 117 c.
TIposepsem ycnosue (42)

() 117

N=7221< - = 7= 97 7Tc (ycaI0BH® ynoBneTBOpeHO).
3:4 ]
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YCTOAYHBOCTL OCHOBAaHHA NoA eCeHOUHON MOAYWKOH TaKKe odece
neyeHa.

Pacuer ocHOBaHus1 no Aaedopmaunsam (puc. 40)

Pacuer seneM no BTOPOMY HpeAe]bHOMY COCTOfIHHIO ¢ Koahduuuen-
TAMH HaJleXHOCTH 10 Harpy3Ke, paBHHIMH eAHHHIE.

PacyeTHoe jaBJjenHe HA oOcHOBaHHe nojd NOROWBOH (QyHAameHnTa
onpenensem no dopmyne (17) raaswm CHaII 11-15-74;

nym .
R=— '2 (46vy; + Bhy vy + Deyy — vy )
OPH pacueTHOM 3HaYeHHH Qrr=40° no Ta6a. 16 raasu CHull 1I-15-74
A=2,46; B=10,84; D=11,73.
OcranbHbie XapakTepHCTHKH: Ra=1; m;=12; me=1; ya=2,1 Tc/M3;
Vi1 =2,09 1c/uS; crr=0; ho=0; hu=1,2 M; 6=4,2 M.
[,2-1
R‘*‘——(‘Z 46-4,2.2,14 10,84.1,2-2,09 4 0 — 0) == 58,5 Tc/m8B.

Koadduuuenr ropusonranpHofi cocTasasiomieff akTHBHOro JAasJe-
HHSA rpyHTa onpegensem mo Tabn. 10 npua. 3:

A=031 (8=9;=23 e=0,=29 p=0)
¥Yron HakJIoHa NAOCKOCTH OOPYINGHHS, TPaX:
32
0, = 45— = 29.

Topu3onTaibHEE M BepTHKAJbHBIE COCTABJASIONIHE HHTEHCHBHOCTH
aKTHBHOrO JlaBJleHuss OT Beca TPYHTA U OT PABHOMEPHO pacmpedencHAof
HarpyskH, pacnojoxeHHo#l Ha npusme oOpyueHHs, onpeleseM no dops

mydaam (3), (4) u (19), (20), npurumas v;=2,09 Tc/M3:
op = 2,09-5,7.0,31 = 3,68 1c/mM?%;
op = 3,68 1g (20° 1 32°) = 6,64 Tc/m?;
Ogr = 4:0,31 = 1,24 1c/M?%;
ogp = 1,24 tg (29° + 32°) = 2,24 1c/M2.

Topu3oHTaNbHBE ¥ BEPTHKAJbHEIE COCTaBJAIONINE AKTHBHOTO XaB-
JieHusi OT Beca TPYHT2 H DABHOMEPHO pACUpeieNeHHON HArpy3ku ompe-
nensiem no doomvaam (12), (13) u (21), (22):

1
Ep= —2— 3,68-5,7 = 10,5 1c;

1
Ey = —;6,64-5,7:: 18,9 1c;

Eqr=1,24.5,7=17,06 71c;
Eqg=2,24-57= 12,7 7c.

Cymwmy npoexuni scex CHa Ha BEPTHKAJbHYIO MIOCKOCTH ONpeae/s-
em no ¢opmysae (38)

78



N=11,74 18- 18,9+ 12,7 = 61,3 rec.

CyMMa MOMEHTOB BCeX BEePTHKAJbHHIX CHA OTHOCHTENHHO OCH, Npo-
XOASMEH Yyepe3 LUeHTp TAXKECTH NOJOIIBHL

ZPy I = Py 1,84 Py 1,35+ P30+ P,0,1 4 Py0,05— Ey 1 —
— Egy0,45=1,13.1,8 + 4,05-1,35 + 0 4,45.0,1 -+ 170,05 —
— 18,91 —12,7+0,45 =— 16,7 teM.

Cymma MOMEHTOB BCeX TI'OPH3OHTAJbLHLIX CHJ OTHOCHTEJILHO TOY Xe
ocH

3T;2; = Ey 1,9 4 Eqr 2,85 = 10,5-1,9 +7,06.2,85 = 40,1 1cm.

Benuuuny SKCUEHTPHCHTETA NPHJOXKEHHS DPaBHONCHCTBYIOMIEH BCeX
CHA onpefeaseM no opmyae (44):

— 16,7 4-40,1
€= 61,3 =038 u;

B 42
= —=—=0 .
e=0,38 M<< 6 6 I M

Kpaesnie naBjenrs Ha IPYHT NOA HOAOLIBQH CTEHH onpejeiseM M0

popmyne (50)
Puane = 213 (1 is.o,as).
MHE 4,2-1 4,2 )
Pruaxe = 22,8 T¢/M2 << 1,2R = 1,2.58,5 = 70,2 1c/m?,
Puug = 6,4 1c/M?,
61,3
Pp=y5.1 = 14,6 1c/mM2 < R = 58,5 Tc/m,

’

BumnoasseM nNpoBepKy HeCymiedl cnoCoGHOCTH rpyHTa OCHOBaHHA, 3a-
Jerawmiero Ha ray6ude 2=0,6 M Buxe nopomsn QyBAaMedTa.

Jas ycaoesoro ¢yHaamenta wmupuHoi 4,8 M onpelelseM pacdyer-
HOe AaBJieHHe, NPHHHMAas XaPaKTePHCTHKH IPYHTa OCBOBaHEsA: Y=
=16 Te/m3; 9u=17° en1=1,7 1c/ml.

. Ocranbibie XapakTepHCTHKH: my=mg=ka=1; hp=18 m; ho=0;
v=21 te/m3; A=0,4; B=2,58; D=5,15.

1.1
R, =7 (0,4-4,8-1,6 4- 2,58.1,8.2,1 4-5,15-1,7—0) =
= 21,65 1c/M2.
Bennunna SKCUEHTPHCHTETa TpHAOKEHHs paBHOLEHETBYIOIEH BCex
CHJ COCTABUT
— 16,7 + 40,1
61,34 5,3

£=0,35 M<'—4§5—=0,75 M.

e= =O’35 M;
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Kpaenue AABACHHA Ha FPYHT OCHOBAHHA:

66,6 6.0,35
Puace = g T \1E 5 )

MHH
Pvane = 20 Te/M2 < 1,2R, = 1,2-21,65 = 26 Tc/w?,
Pyun = 7,8 1c/M2,

66,6
Pep="3g 1 = 13,9 Tc/m®* < R, = 21,65 tc/m?.

Pacuer ocHOBaHHA 110 Ae)OPMATUAM YAOBJIETBOPEH.
Onpenenenne yCUAnii B 9JeMeHTax moanopHo# creust (puc. 41)

Pacuer BefeM no neproMy IPeAelbHOMY COCTOAHHIO.
Beprukaiannas minta. BepTHKAaNBHYIO WIMTY PpacCYHThiBaeM Kak
OPAMOYTOJIBHYIO IVIHTY, 3AEMJIEHHYIO 0O TPEM CTOpOHaM (ABYMA KOHTp-
dopcamu H NANTOR OCHOBaHHA) CO CBOGOAHBIM BEPXHHM Kpae.

5106

<
|
| or=4/ | K
Ggr <158
50 3300
3013_ KoHmp@op:
My My —s
1 v |
| o [ My S
> y Q Y N
1 s 3 Hi —f%y M-S
My > w X ¢
1 1y i
N - N
L »
1,-2100 900 ¢, - 3300

Puc, 41, Pacyernas cxeMa K onpefeicHHi0 BHYTPEHHMX YCHJHil
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KosdpuuueHT ropH30HTAILHOR COCTABJAIOWCH AKTHBHOrO AaBACHHA
rpysTa onpeleisem no Taéa. 8 mpua. 3:

4, =0330=e=0; (p;=30°; p=0).
VIHTeHCHBHOCTH aKTHBHOrO AaBJjieHHs I'PYHT2 Ha raybuue 5,4 m:
op =2,09.1,1.5,4.0,33 = 4,1 1c/m%

Ogr = 4-1,2-0,33 = 1,58 1c/M2.

Takum 06pa3oM, HAa BEPTHKAJBHYIO WJIMTY AEHCTBYET TpaleuyeBHN-
Hasi HAarpy3ka, KOTOPYI0 MOXKHO NPeACTaBHTb B BHAE NPIMOYTOJBHOR W
TPeyroJbHoi.

Ipu cooTHoweEHHH CTOPOH MAHTH 5,4/2,7=2 MOMEHTH B IIpoJieTe H
Ha Onope OT IPAMOYrOJbHOH Harpyske O =158 Tc/M2 cocraBAT:

M, =0,0025.1,58.2,72 = 0,029 TcM/mM;
My =0,0402-1,58.2,72 = 0,44 1CcM/m™;
My =—0,0139-1,58.5,42 =— 0,64 TcM/m;

M, =—0,083.1,58.5,4% =— 3,8 1cM/u;

M = 0,045.1,58.2,72 = 0,52 1cmM/m;

M, = 0,0845.1,58.5,4* =— 3,9 Tcm/m.
ITonepeunas cusa Ha onope cocTaBHT (Ha 1 M BBHICOTH MAUTH)
Q= Ogr ly _ 1,58.2,7

2 2

OtpeiBaoiiee ycuaue (OTpHB MVHTH OT KOHTP@OPCa) cocrasur (Ha

| M BHICOTH MVIUTHI)
N =1,58.-2,7=4,24 1c.

= 2,13 Tc/m.

Ot Tpeyroabuoll narpyska or=4,1 Tc/M? HMeeM:

My =0,002-4,1.2,72 = 0,06 TcM/u;
My =0,0188.4,1.2,7* = 0,54 TcM/m;
My ==—0,0112.4,1.5,42 =— 2,94 1cu/w;
My =—0,0412.4,1.5,42 =— 4,82 Tcu/m;
M = 0,0041-4,1-2,7° = 0,12 Tcu/m;
M= 0,0046.4,1.5,4% =— 0,55 Tem/m.’
IMonepeunan cua Ha onope Ha 1 M BHCOTH
Oely _ 41433 2.7

Q= 3 5 ;=9
OrpoiBatouiee ycunde Ha | M BHCOTH (B HHXKHEH YacTH NJMTH)
4,143,3
N=———§-—2,7=10 Cc.
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CymMapnnie AeHCTBYIOINe yCH/IHA HA IJHTY COCTaBAT
My =0,029 40,06 = 0,089 Tcm/M;
My =0,44 40,54 = 0,98 1cm/u;
My =—0,64 — 2,24 =— 2,88 1cm/m3
My =—3,8—4,82 =—8,62 Tcw/m;
M, =0,52 40,12 = 0,64 Tcm/m;
M; =— 3,9 —0,55 =— 4,45 TcM/M;
Q=2,13+5=17,13 1c/m;
N =4,24 10 = 14,24 1c/m.

Kontpdope
Pacuernuft usru6aiomuii MOMEHT H NONEPEYHYIO CHJY ONpejenseM
Y ocBoBaHHs KOHTpdopca.
Paccrosinne MeX 1y KOHTpHOpcaMH — 3 M.,
HelicTBylomas Harpyska — ropH3OHTaJbHOE JaBJieHHE OT COGCTBEH-
HOrO Beca rpyHTa H paBHOMEpPHO pacnpeiesieHHOR HATPY3KH,
PacueTHnlii H3ru6alomuil MOMEHT COCTaBASET

1,568.3-5,4:5,4 1 1
M= =R s 1805 5,4 = 129 ou.

Ilenepeynas cuaa cocTaBaser
1
Q=1,58:3.5,4 +—2—-4,l-3-5,4 = 58,8 1c.
PDynnamenthas (NOAOWIBEHHAas) NJIHTA

OnpenensieM AaBieHWe Ba TPYHT NOA NOAQWIBON, DpHBEMAA @=
=0,424 M.

.
?

’ _ 67,4 (l 6-0,424)

uae = 4o 1,2
Puane = 25,6 Tc/m?;
pMug=6y4 TC/ME.

Pacnpejenesnas Harpyska naj nepeaseli KOHCOMBIO:
oT Beca rpyHTa

0y = 2,09.0,9-1,1 = 2,09 Tc/n;
OT COOCTBEHHOrO BeCa NJAHTH OCHOBaHHS
0,3:0,6-2,5-1,1
h=""0,601

Pacnpesnenennan Harpyska Haj 3afHell KOHCOJBIO!
OT BPeMEHHON paBHOMEPHO paclpelesICHHOH Harpy3KH

ga=4-1,2=4,8 1c/M?%;

= 0,82 1¢c/M2.

OT BeCa rpyara
9y =2,09:1,1.5,4 = 12,4 1¢/M%



0T COGCTBEHHOrO Beca MVIHTH ocHoBauuA (C ydeToM Koutpdopca)
g5 = 1,32 1c/M2.

OnpeneineM MaxCHUMAJbHEI MOMEHT M IONEPEUHYI0 CHJIY B mepex-

Helt KOHCOMH
(22,7 — 20) 0,62 20-0,6%
3 2
0,62
Q=— (22,7 — 20) (0,6 _ 2—-0—-{5—) — 20.0,6 =— 12,81 1c/m™.

OnpenensieM MOMEHTH M IOMEPEYHYyI0 CUAY B 3ajHell KOHCOJH, pac-
CYHTHIBASA €€ KAaK IJIATY, 3alleMJeHHYI0 100 TPeM CTopoHaMm (AByMsA
KOHTPOpCAMH H BEPTHKaJbHOH nJHTOH), cO CBOOOAHHIM YeTBEPTHIM
KpaeM, 3arpyXeHHOH CHH3Y PEaKTHBHHIM JaBJeHHEM TPYHTA H CBepXy —
pacrnpefe/ieBHoR Harpysxoil npu CooTHOWIeHm# cropod 3,3/2,7=1,2:

My = 0,0077.6,4.2,7% - 0,0066-15,1.2,7% —
—0,0077.(4,8 4+ 12,44 1,32).2,72 = 0,046 Tcm/n;
My =0,0316-6,4.2,7¢ 4-0,0138-15,1-2,72 —
—0,0316-18,52.2,72 =— 1,27 TeM/u;
M—x =—0,0387.6,4.3,3* — 0,026.15,1.3,3% 4 0,0387.18,52.3,3% =
= 0,83 TcM/Mm;
M, =—0,0734.6,4.3,3% — 0,0347-15,1-3,3% 4
- 0,0734-18,52.3,3% = 3,98 Tcm/M;
M = 0,0443.6,4.2,7" - 0,0082.15,1.2,7" —
—0,0443-18,52.2,7% =— 3,01 Tcm/m;
M5 =—0,0848-6,4.3,3° —0,01.15,1.3,3% 4
-4 0,0848.18,52-3,3%2 = 9,55 1cM/mM;
12,124+7,55 2,7
2 T2
Mpumep 5. Onpenedense ycuiauik B 9XEMEHTAX HieAeBOro nasa

[lo naHHnIM npHMepa 2 npou3BecTH pacueT WeNeBOro nasa, comups-
rawmero c6opHYi0 BePTHKaJbHYIO NJHTY ToJuHOH 400 MM ¢ MOHOJHT-
HO#t nAMTOR (puc. 42).

Beron c6opHoro sinementa M 300, MoHOMHTHOM (yHAaMeHTHOH M-
et M 200. Tay6una nasa 650 mm.

Onpenensem #3rafaomuid MOMEHT H NOHEPEYHYI0 CHAY B BepXHed
YacTH CTEHKH Nasa (Ha rayGuue 4,87 m):

=— 3,92 TcM/m;

= 13,28 1c/M.

MaKc =

1
Ep === 8,98-4,87 = 9,67 1c;

Eqe=1,37.4,87 = 6,67 1c;

M=9,69:1,62 + 6,67-2,44 = 31,97 vem:
Q= 9,69 - 6,67 = 16,36 1c.
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SazaeMcs penuuuioR 2=0,9/=0,9-65=59 cM.
OmnpelensieM /€40 BHYTpeHHel NapH:

0,59
= =10,72 M.
sin 55° "
Yenaue BHyTpeHHel napw onpeleasem no dopmyae (61)
31,97
= ——— 7 1C.
p 0.72 42,7 1
T Vv 7

320 20| wwo 280

)ﬁlgrmp mg-
i
ceyenun 1-f 'l:’g;%z my-
Ceyenusn 2-2
Ry
3
1 2 K
-2 =)
AN
w3 )
+ 32
L]
Ry

\l/eﬂmp MRWEC-
N mu cevenun3-3

P,:J/’

Puc. 42, Pacyernas cxemMa uieneBOro nasa

TopusonTanbhble M BepTHKA/MbLELE COCTAaBJAIONME BHYTPEHHefl maph
ompeaensem no gopmynam (62) n (63)
P, = 42,7 s5in 55° = 34,9 1c;
Py = 42,7 cos 55° == 24,2 1c.

BHcoTy BepxHeil B BHHell C2XaTOHl 30HH BLIUHCAfAEM 1O opMyJam

(64) = (65) 16510 - 34900
510+
X = 100 75 = 6,85 cM;
34900
X, == 100.75 = 4,65 oM,
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rae Rpp=75 rc/cmM2— pacueTsoe conpotubienne Gerona M 200,

=65 _—6-’8—55-'*—'5-\’—5 — 59,25 cu.

Tlpunaras panee BeqnumHa 2==59 cM OT/HYaercs OT HOJYYEHHOH
2=59,25 cmM wmeHee yeM Ha 10 %, uro ynoBAeTBOpAET YCNOBHIO n. 627,
Hepegacqe-r He Tpebyercs.

HYTPEHHHE YCHWJHS B CceyeHHH ]—] pepefneil CTEHKH masa ompe-
zensem no dopmyaam (67)

Ql—-l = 34,9+ 16,51 = 51,41 TC;
0,0465
M,_,= (34,9 4 16,51) (0,59 -+ ——2——) = 31,4 1¢.

BuyTpesnue ycuaus B ceyenum 2—2 3aiHeft CTeHKH Ia3a onpene-
JasieM no popmynam (68)

No_g=24,2 1c;
Q,_p=234,9 1c;
0,0465

M, ,=384,9 -+24,2:0,25 = 6,85 Tcm.

2

BuyTtpensye ycuars Ras cevenus §—3 AHRMA CTCHKU [A3a OnPene-
asem 1o bopmyaam (69):

Nj_3= 34,9 16,51 = 51,41 1¢;
03_3 = 24,2 —-—0,5.1'18 (3] + 20,2) =amB ;
0,0465 _ 0,48
=)+

2 + 2

My ;= (34,9 -16,51) (0,59 -+

1,182 1
- 24,2.0,38 -———2—— (31 + -5— -20,2) = 33,9 TCM.

Pacyer nepensefl CTeHKH IneseBoro nasa (ceuenue I—I) npons-
BOAMTCA KaK H3rH6aeMOro siJeMeHTa, pacuerT 3afiefl CTEHKH LIEJIEBOro
nasa (ceuesne 2—2) u apuma (ceseHre 3—3) BeAeTCs KaK BHENEHTPEH-
HO PaCTHHYTHX S/EMEHTOB B COOTBeTcTBME ¢ raasolt CHuIl 11-21.75.

Mipumep 6. OnpepeneHue SKBABAJEHTHHIX HArPy3oK
OT SIOABHXHOIG TPAHCNOPTA

Hano: va paccrosuuy 1,6 M oT BRyTpenHefl rpany NOANOPHOR cTe-
HH PAacnosioXeHa HapyXHas rpaHb GODAIOPHOrO KamHs, OrPaHHYHBAIO-
IEro NPOe3Xyio 9acTh AOPOTH.

TpeGyercs OnpeAehnTb HHTEHCHBHOCTb SKBHBAJICHTHHIX PABHOMEPHO
%algnggneneﬂaux NOJOCOBHX HAarpy3oK OT KOMECHOH harPy3KH IO CXeMe

OnpeseniseM MHHMMAaJbHOE DACCTOfHME OT BHYTpeHHed rpanm cre-
HH J0 CepelUHh N0JOC Harpysox:

0,8
Xy = l,5+——2—— =1,9 &5



g,
x,=1,5+0,8+1,9+—28—-=4,6 M.

Mo rpaduky (pue. 6) ycranasiuBaeM HHTEHCHBHOCTH HOPMAaTHBHEIX
SKBHBAJICHTHEIX HArPy30K, PACHOJOXKEHHHIX HA ITOBEPXHOCTH MPHIMHL 06«
pywenns. Hupuna nonoc 0,8 m.

¢; = 6,25 1c/m?; g, = 3,8 1e/mM.

NPHJIO)KEHHE 2
MPUMEPBI PACHYETA CTEH [TOIBAJIOB

Npumep 7. Pacuer maccusHOM CTEHH
NOARAAA NOCTOSHHOR TOMIHHL

Hano: nogpajbHOe NOMEIIeNHe KHPIUYHOrO 3[JaHHA €O CTeHaMH H3
KPynHOOeTOHHWX G6ROKOB mupHHO# 50 cM ®3 Gerona M 200. Bsicora
noxsata Hy,=3,3 m, pynnamentunie mauTH wupHodi B=1,6 M, BHcOTO#
h$=0,35 M, ray6una sanoxeHns NOZOUIBH (yHZaMeHTa OT Noia NOA-
Bana — 0,5 m. Pacuernas shicota credn mogsana H=3,45 m (puc. 43).

51

] i Q400
| M galy
t Ge~L89re
et T Xm0 by D {
L1 % P
2 N
3 RS R
00 L A > ° B3
5 7 1 S o R gl =L
Q& N H ® . -
~7 7 "g -J,é'ﬁ 3 1 =
375 = X 2 A\”ﬂ
2 259 g,
B 17 = B
0 Z JL@ o faat *— M, 047w Gz 24Te
7400 4l 2 Yening mawecmy
5?"& Nodou 8ot

Psc. 43, O6unil BuA d DacYeTHas cXeMa MACCHBHOH CTefinl NOABaAR

Hopumartupuas Harpyska Ha ormeTse —0,3 M (B yposHe onupauus
NEpEeKpPHTHA) OT BHUIENCKAUAX KOHCTPYKUMI 3AaHHA Ha | M cTenW 0OA-
paja cocraBiser 20 Tc. BpeMenHas HOpMaTHBHAs PaBHOMEDHO pacmpe-
AeJeHHAas HATPY3Ka Ha TOBEPXHOCTH IPyHTa g8=1 TC/W%

OcHoBaHHe # TPYHT SACHUIKH — CY[VIHHKH €O CJICIYIOMIMMH XapaK-

TEPUCTHKAMH;
IPYHT 3aCHUNKH

v =1,9 1c/8% gy =1,95 1c/u’;
;= 22 @y =247
¢ =0,5 te/u ¢ =0,75 /v,
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FPYRT OCHOBaHHsl

v = 2,06 Tc/m% v =2,05 Tc/mP;

P, = 24° ¢y = 26%

¢p =1 1c/M? ¢y =1,5 1c/m?
E = 1400 Tc/Mm2.

Tpebyerca YyCTaHOBHTb pasMephl (yuZaMeHTa H ONpPEAeNHTh YCH-
Jns B 3J€MEHTax CTEHLL

Pacuer BeseM Ha 1 M CTEEH nmOABaJja.
Pacuer ycTofiyMBOCTH CTeHbH NOABaAa NPOTHB CHBHra

Pacuer BenieM [0 NePBOMY NPeAeIbHOMY COCTOSHHIO.

Kosbduuuent ropH3oHTANBHOM COCTaBARIOMIEH aKTHBHOIO AaBJeHMH
rpyHTa onpefenasieM no tabn. 8 mpun. 3 npu @p=22° (A,=0,46).

HiurescuBHOCTH TODH3OHTAJNBLHEIX JaBJeEHHH Ha CTeHy NojBaja Ha

ypOBHE HOAOWBH (hyHAaMeHT2 OT COGCTBEHHOrO Beca FPYHTa H BpeMeH-
HOA Harpysku onpezieasem no gopmyiam (3), (9) n (19):

0.y =1,95.1,1.2,95.0,46 = 2,9 1c/n’;
Ogr=1:1,2.0,46 = 0,55 1c/M?;
Goe = 0,5-1,35 = 0,675 1c/M2,
rae k=1,38 ((p;==22°, 8=g=p=0) no taba. 11 npmt. 4
0y = Opy + 0gp — G¢ep = 040,55 — 0,675 ==— 0,125 1c/M2;
0y = Opg + Ggr — Ocp = 2,9 4 0,55 — 0,675 = 2,775 1c/m?;

Homo05— 90— ___ o4
1= e e 0 s e, M

Crsrraomasi cujia B ypOBHe NOAOIWIBH QYHZAMEHTOB
02'”1 _2,775'2,8
2 2

Tcﬁ"——' =3,9 TC.

IlpoBepxy yCcTORYMBOCTH CTEHH NPOHSBOAHM TOJBKO AJS SHAYCHMs
B=0 (naockui cAsur N0 NOAOIBE).

CymMy npoekuyii Beex DacueTHHX CHN Ha BEPTHKAJbHYIO HAOCKOCTh
onpeensieM ¢ KospdHlUHERTaME HaJeXHOCTH NO Harpyske AJs IPyHTa
B BpeMeHHOH Harpy3kH COOTBETCTBeHHO kx=1,1 u kn=1,2, aaa cober-
BEHHOI'C BeCa CTeHW M BHeliHeH Barpysku k,=0,9:

N=32P, = P+ Py -+ Py No=1,47-0,9 4 4,13.0,9 4
+(2,15-1,1 4 0,45-1,2) -+ 20.0,9 = 26 Tc,

roe Py—Bec dynnaMenTHOR UacTH M TpYHTa Ha ero ofpesax, or no-
ROIBBH RO HoJa noasana Py=1,4-0,5-2,2=1,47 rc;
P,— Bec crenn noapaja, Py=0,5.3,3-2,56=4,13 1c;
Pg — Bec rpynta u,apemeﬂﬂoﬁ Barpy3ku HaJl NeBOH UacTbio ¢yHAa-
menta npy yy=1,95 T¢/M?%, P3=2,45:0,45-1,95+1.0,45=2,15+
+0,45=206 Tc.
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fTaccuBHoe RaBJiehye TPyHTA ompepeasieM Ho (popmyie (39), npuna-
masg Au=1H® v, =1,95 ¢/m2:

1
B =~ 1,95-0,9-0,5%1=0,2 rc.

YaepKuBaOMYyIo cuay onpedeisem no tdopmyae (37), nmpraumas
Qr=24° 1 ¢1=0,5 1¢/m? (cm. . 6.13):
Tyn=261g24°41,4-0,56 10,22 =11,32 1c.

[MpoBepsiem BHINONHeHHE yei0BHS (35):

T 11,32
L 99512 (ycnoBue YIOBJIETBOPRHO).
TCJI 3 )9

Pacuer ycroiiuuBocTd OCHOBAHMS

Pacuer Beflem 0O mepBOMY mpefenbHOMY cocTosHHIO. OnpespeaaeM
HHTEHCHBHOCTb TOPH3QHTA/LHOrO IaBJeHHS Ha ypoBHe oOpesa ¢yHAa-
MeHTa.

= (Hy—hg) 2,775-(2,8 —0,35)
= H 2,8
Moayas ynpyrocTy Martepuana creHni u3 GeToHHMX Gjaokos M 20(

Ha pactBope M 200 pasen E=0,84-10% rc/m2.
Koadduuneur m; onpenensiem no gopmyse (83)

1
ny = i 0.82.109.0,5% =0,091.
1400.1,42.(3,45 + 0,35)
Kosduruenr my no gopmyie
m,=1,2(m;40,2)=1,2(0,091 40,2) =

Pacueranie yontis Ms v Qa onpexensem no dopmynam (78) u (80),
npuHuMAn:

= 2,43 1c/M2.

2,43
=28 o ¥ %
H; 2,47
L. R L P
"=TH T 3.

1 t 1
= 0 —_——— —.0,712
Mg 0,35[ -{-2,43( 8 8 0,71 4 0 0,71 )]x

X 1:2,472 = 0,47 TCM;
1 1 0,47
= .3,45 104 2,43 { — —— .0,71 — = .
Q,=0,71.3, [+ 3(2 5 7)]-{-35 2,4 1c

OnpenensieM MOMEHT OTHOCHTEJNBHO LEHTPA TAMECTH HOAOUIBH

(o 2+°2) "?b

M= Myt Quhg+—5—+ =

—P3'0,475+Nc'ecn =
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2,775 42,43) 0,35°
2 2
—(2,15-1,1 4- 0,45.1,2) 0,475 - 20-1,1.0,01 = 0,32 Tem.

BeJlHuHHy SKCHEHTPHCHTETa NpHJOXeHHsl PaBHOZeACTBYIOUWICH olpe-
henseM no popmyne (44)

=0,47 +2,4.0,35 -

IlpusefecHran WIMPHHA HOXQUIBHL
B=B—2=1,4—2.0,012=1,38 m.

Kospduuuenth Hecylieit cnocoGHocTd rpyHTa npu ig @r=tg 24°=
=0,45 — no Tabu. 3

A, =3,8; Lq =10; A ,=19.
KoahhuuueHTH BIUAHHS HakJIOHA HarpyskH —mo dopmyne (46)1
i =(1— 3,9 }3=o 65;
v 26 4 1,38-1-2,5 T
ig=(1—0,7-0,13)*=0,75;
1-—-0,75
10 —1
Bespasmeprne kosbuuneHts — 1o popmyae (45):
A;=3,8.0,65-1 =2,47,
B, =10-0,75-1=17,5;
D; = 19.0,72-1 = 13,7.

Hecymas cnoco6HocTh ocHoBaHus — no $opmyne (43):
®=1,38(2,47-1,38-2,05}7,5-9,5.1,95+ 13,7-1) = 38,2 rc.
[Tposepsem ycnorue (42)

(o] 38,2
N=26<< -;; = —1’—2— = 31,8 Tc (ychoBHe YIOBAETBOPEHO),
YeTofiyHBOCTE OCHOBAHMST TOA MOAOWBOK (yHIaAMeHTa olecreyeHa.
Pacuer ocHOBaHMs 0O AedopMauuam

PacyerT NpPoU3BOAHM WO BTOPOMY MPEJENLHOMY COCTOAHUI. Pacwuer-
HOe JaBJieHHe Ha OCHOBaHWe onpefenseM no dopmyre (17) raasm
CHall 11-15-74.

m -m, ’ ’
R= lk : (Ab?" + Bhyy + Deyy '_Vn‘ho)'
134

Tlo ta6a. 16 raaspt CHull 11-15-74 npu @1 =26°
A=0,84; B=4,37; D=06,9.

Ocra/ibHble XapakTepucTuki: ky=1 (m.3 25 raapm CHull 11-15-74);
my=1,1; mp=1,0 (taba. 17 raast CHHuII 1I-15-74); h=2+4hy=2+
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+0,5=25 M (n. 8.16 nacrosimero PykosoactBa); ho—rayfusa or
yposnst [VIaHHPOBKH [0 Moia nonsana (Ay=2,45 M); yrr=2,05 rc/m%;

ty;, =1,95 t¢/m3; c11=1,5 Tc/u?; b=1,4 u.
1,1-1,0
1,0
+6,9-1,6—1,95.2,45) = 32,2 Tc/ml.
Kosprupent ropr3ontalbHoOfi coCTaBASIONeH AKTHBHOTO NaBJEHHS
TpynTa onpeaeasieM no Tabn. 8 npun 3 npr @ y=24° (Ar=042),
HHTeHCHBROCTH T'OPH3OHTAJbHHX NaBjeHHN OT Beca TPYHTa H paBe

HOMEDHO pacnpelle/ieHHON HArpysku onpepenseM ng dopmyaam (3), (9)
B (19) na ypoBHe ofpesa dyHnamenTa:

Gpg == 1,95-2,6.0,42 = 2,13 1c/M%;
Ogr == 1:0,42 = 0,42 1c/M2;
Oep = 0,55.1,3=10,72 1c/Mm2,
rae k=13 (¢ 1'1 =24° 8=g=p=0) no ta6a. 11 npua. 4.
0y = 040,42 —0,72 =— 0,30 1c/Mm2;
0y = 2,13 40,42 —0,72 = 1,83 1c/M%;
1,83
0,3-41,83

OnpeneniseM CyMMy MpOEKUHIT BCeX CHA Ha BePTHEAJBHYIO HJOC-
KOCTb

(0,84-1,4.2,05 + 4,37.2,5.1,95 -+

Hy = 2,60 =2,23 u.

NP = 1,47+ 4,13 2,6 + 20 = 28,2 1c.

BuyTpennne ycuaus My u Qn onpefensem no Qopmynam (78) u
(80) npu m;=0,091, m;=0,35 n

H, 2,23
=-_'—-_—'——‘0’
"="H T 5.5 %
M—035[0+183—l— A 0654 — 0653)
B Y, ’ (6 - 8 s + 40 3 X

X 1.2,23% = 0,31 1cm;

1 i 0,31
=0,65-3,46| 0-}-1,83({— —-—-0, “—=1, .
Qu 5 [ + 83(2 5 65)]—{—3,45 1,7 1¢
OnpeaenseM CyMMy MOMEHTOB BCEX CHJA OTHOCHTEABHO OCH, HpPOXC-
Asimiell vepes UEHTP TAKECTH NOXOUIBH:

02 ‘h?b

M= My + Qq-hg + — P3.0,475 -+ Negy = 0,31 ++ 1,7.0,35-

1,830,352
~+ ————L —2,6.0,475 -+ 20-0,01 =0,02 Tcw,
b4

THE ecq — Cydalublli SKCHEHTPHCHTET.
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SKCUCHTPHUCHTET HPUIOKEHUA PABHOJEHCTBYIOMIEH HATPY3IKH
0,02
28,2

Kpaeswie jaBiends Ha TPYHT NOA HoJoWBOH (ynaaMeHTa onpege-
asiem no popmyde (50)

~ 0.

M
Y

28,2

p :=p =
o = Pep T 10

=20,1 /M < R=32,2 1c/m2.

Pacuer no AedopmauusM yLOBACTBOPEH.
Onpeaenenne YCHIHA B CTeHe NOABAAQ

Pacuer BeseM no nmepsoMmy npeleqbHOMY COCTOAHHMIO. 3HAYEHHA pac-
gerhniX ycuanf Mz W Qa npHHUMAaeM M3 pacuyeTa OCHOBAHHA Ha YCTOH-
9HBOCTb!

My = 0,47 1cM;
QH = 2,4‘ TC.

3uadenus pacyeTHHX ycwiauit Qp u M, onpexeasiem mo Qopmynam
(79), (81) u (82) npu my=0,091 u my=0,35

0,71.2,47.1 0,47.0,091
o S ———— 2’ e _0' :
Qs = 5 04 2,43) — 34503 = 69 1c

l 2,43 (2,47 + 1,13 — 3,45)
My =0,69-1,13 — — |0
#=0,69-1,13—= [ + 3.2,47 ]x

X 1(2,47 41,13 — 3,452 = 0,78 rom;

2.0,69-2,43
Of——7— —042,47
(‘/ + 1.2,47 )

Xy = 9 43 2[,!3“.

Pacder creHnl moABana BeAeTcA Kak BHCUCHTPEHHO CXKATOrLQ 3Jie-
MeHTa.

Onpeaecnenre PacUeTHHIX AaBjeHuii nOx nNOAOmWBOA Gyugamenta

Pacuerdoe jaBjeHHe noj DOAOMIBOA (yHAAMeHTA AJs ONPEXENCHHA
yCHAu#t 8 nAMTHOA 9acTH QyHAaMeHTa CTeHH [OABAJA OnpefenseM NUpH

No=1,47-1,1 4-4,13-1,1 4 (2,15.1,1 40,45.1,2) -
+20-1,1= 31,07 ;

M=0,32 1cm;
M 0,32
=2 %% g0t
=N T31,07 M

Pacuertnoe naBaerne onpepensem no dopumyae (50):
31,07 §-0,01
Puaxe = 747 ( 1,4

MEH
Pmagrc = 23,2 tc/m?; Pmun = 21,2 1c/m2.

’
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fipumep 8. Pacuer TOHKOCTEHHON KeNe306ETOHHOM CTeHn NOABaNA
nepeMeHHoN TOJNUHHDI

JlaHo: creHa NOJBaJia BHINOJHEHA H3 KeJe306eTOHHKIX NaHeNeH ne-
PEeMEHHOTO CeUeHHs], YCTAHOBJCHHHIX BEPTHKAJbHO B IIeNeBOH Na3 JieH-
tounoro (pynmamenta. ToamuHa cTeH HAa ypOBHe ONMHPAHUS IJHT MOKpPH-
Tus opusara 0,=210 MM; Ha ypoBHe oOpesa dyunamenta 8x=450 MM,
Beron mapkn M 300,

Bepx cTeHOBOR MaHeJH pacnoJokeH Ha OTMeTKe —| M; rayGuHa 3a-
JAoXeHdsl nojowBkl ¢yHzamenta —8,35 M, Bhlicotra dyHmaMenta hy=
=1,2 M (puc. 44). PacuerTHas BHCOTAa CTeHH NHOABaja npHHATa H=

§"101¢/m2 000 dﬁfg

. Y M a
\\\ E = 5 S = 157c/u8
\\ ! N
\ ! S = M=182n
\4. l . S o
- A S ?
| L x
\ | Mhs,
S\ gl 73
SN - 4
5 44 & Ml §Wc
5 7RIS ol e,
trapy
= N
8 )
S| g-3600 |Ng
I Al

Puc. 44, OGuuii Buj M pacuyeTHas cxeMa ru6Kofi cTemn noapansa

=6,15 M. Bpemennan HOpMaTHBHAs DaBHOMEPHO pachnpepelenHas Ha-
rpy3ka Ha NOBepPXHOCTH TpyHTa ¢®=10 rtc/M%. OCHOBaHHe H IPYHT 3a-
CHIIKY — CYIVIHHKH CO CJELYIOIUUMH XapPaKTePHCTHKAMU:

IPYHT 3aCHIKH

7= 1,8 /M Py =18 Te/M%;
¢y =19"; oy = 227;
c;== 1,1 1c/m% c;l = 1,25 1c/mM.
HPUHEMAaEM
c; = 0,7 Tc/m2 c;l =1 1c/M3

TPYHT OCHOBaHHA
vy = 1,9 1e/M¥; vy =19 1c/Md;
9 = 22% P =245
¢ =2,2 1c¢/M¥ ¢y =2,5 c/M%
E=1900 Tc/u.
Tpebyercss ycTaHOBHTHL pasMephl QYHIAMEHTa H ONPEACAHTh YCHAUS

B 3/IEMEHTAX CTEHHL,
PacueT BeleéM HA | M CTeHH NOABafA.
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Pacuer yCTOHHHBOCTH CTedbl NOABAJNa MPOTHB CHABHrA

Pacuer BefieM no NePBOMY NPEAETBHOMY COCTOSHHIO. Koagguiuenr
FODH3OHTAMbHOR COCTABAAIONIEH AKTHBHOIO JABJCHHS FPYHTA OnNpefesisi-
ey 1o Ta6s. 8 npua. 3 npu ¢y =19° (Ax=051).

HurencHByocTH POPH3OHTAMIBHEIX JAABJCHUHA HA CTeHy NOABasA Ha
ypOBHE NOAOMBH (pyHAaMEHTa OT COGCTBEHHOrO Beca FPYHTAa W BpeMeH-

HO# Harpysku onpenenieM no dopmynau (3), (9) u (19):
opi = 1,8-1,1-1.0,51 = 1,01 r1c/m¥;
ol =1,8:1,1.8,35.0,51 = 8,41 Te/M2;
ogr=10-1,2:0,51 = 6,12 1c/u?;
Ocr = 0,7-1,35 = 0,94 1c/m?,
rae k=135 (@ ;=19°, §=g=p=0) no taba. 11 npun. 4.
0y = Opg + Ggr — O = 1,01 46,12 —0,94 = 6,19 1e/u?.
Oy = Opg -+ Oge — Ocr == 8,41 + 6,12 — 0,94 = 13,59 c/m?.
Capurasowias cuja B YPOBHE NOAOMWBH (BYHAAMEHTOB

—0o) H 13,59 —6,19).7,35
Tcn'—_—ﬂg‘—"é—l)‘—-’f‘%H:( 2 )1

+

+6,19.7,35 = 74,7 1c.

TIpoBepKy yCTOWYHBOCTH CTEHH MPOH3BOAHM TOJBKO AJA 3HAYEHHH
B=0 (nnockuit casur N0 NOAOLIBE).

Cymmy mpoexumi BCeX DaCYeTHHX CHJ Ha BEPTHKAABHYIO IIOCKOCTh
onpesengeM ¢ KoadQHUHSHTAMH HAJEKHOCTH 1O HArpyske AJs rpyHTa
¥ Bpementofi narpyskH coorsercrsentio Kx=1,1 # Ki=12, pas cober-
BEHHOrO Beca CTeHH # BHelIHedt Harpyskd Ku=0,9

N=3P;=P +P;+ P3g=10,21.0,9+
4+9.0,9+ (22,7-1,1 4 18.1,2) = 64,8 1c,
rae P;—Bec ¢yupaMeHTHOA 4YacTH M IPyHTa Ha ero obpesax, oT mo-
owBH Ao Hoaa moasana, Pp=3,6-1,35-1-2,1=1021 tc;
Py— Bec KOHCTPYKIEA NOABa/a H NMOJa HAX NOABAJIOM, By=9 1¢;
P3— gec rpynra nIBpeMeﬂﬂoﬁ HarpysKH Haj, JIeBOd dactbio ¢yHAa-
Menta upu Yy 1=1,8 TC/M?, PY¥=7.18.1,8+10-1,8=40,7 Tc.

INaccuBHoe napjeHMe IPYHTA onpeaensieM mo dopmyne (39), npu-

npMas Ag=1 u yl=1,8 e/ M2;

1
Ep= > -1,8.0,9-1,352=1,48 Tc.

ViepxKupaioniyo CHAy onpeiensem no Qopmysne (37), npunnMas
P1=22° u ¢r=0,5 rc/M? (cM. m. 6,13):
Typ = 64,8-1g22°-1.3,6.0,5 41,48 =29,2 1c.

IlposepsieM BrnoJHeHHe ycrosus (35)
Tyn 29,2

TT4,7

7 =0,39<1,2 (ycioBHe He YLORICTBOPLHO).
R
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HeobxoanmMo 4719 BOCNPHATHS CABHTAIOIHX YCHJAHN NpefycMaTpHs
BaTh CrHEUHaJbHBIE KOHCTPYKTHBHLIE MEPONPHUSTHS, Hanpumep ycTpoicr-
BO Xe/1e306€TOHHBIX PACHOPOK.

Pacuer ycTOHYHBOCTH OCHOBAHHS

Pacuer seaeM 1o neppoMy npeleNbHOMY COCTOSHHIO,
OnpejiensieM HHTEHCHBHOCTb TOPH3OHTAJBHOrO HaBJEHHS Ha YPOBHE
o6pesa GpyujaMenTa

_{oy—a)H _ (13,59 —6,19)-6,15
%= "Hrhg T 65412 +
46,19 = 12,39 Tc/m?.
Kosdpdunuenta m; u my onpenensem no dopmyre (83) u m 8.11:
1
2,6-108.0,453
1+
1900.3,62.(6,15 +1,2)
iy = 1,2(0,44 0,2 = 0,77,
Yeumina Mg 0 Qu onpenensiem no dopmyaam (73) # (75) mpu
3x/0a=210/450=0,47, npunuMaa v,=0,0833 # v,=0,0857 no raba. 5:

My = 0,77 (0,0833.6,19 = 0,0847.12,39) 1.6, 15% = 45,0 Tom;

my = =0:44;

1 1 45
L —_ 16,15 - —— = .
Qu [6 6,19 4 3 12,39] 1.6,15 - 6.15 39 rc

Onpene.naem MOMEHT OTHOCHTEJbHO LEHTPA THKECTH NOAOUWIBL

’ 2

oy + 0y i B
M=MH+Q}I'h¢+———§—'—-_—2 ...133—-—4 =
13,59 -}-12,39 1,2%

=45+ 39-1,2 -+ 2 P

,6
—(22,7-1,1 4+1,8:1,2)- %— = 76,85 TcM.

Benuusny SKCHEHTPHCHTET2 DPHJOMMERHs PaBHOACHCTBYIOINER ompe-
HAensiem no dopmyne (44)

YlpuBenennas mHpHHa nNOXOWBH B=B—2e=3,6—2-1,19=122 M.

Koadppuunentnl Hecymel cnocobHocTH Ipynta np tg @r=tig22°=
=0,404 — o Taba. 3: Ay =28, ve=9,0; ye=17.

Kosbdnuuentn BJIHSHHS HaKAOHa Harpyskn no dopmyne (46) on-
penensiem, npuinMag Top==0, 3a cuer Nepejaud CABHIAIOLIEX YCHIHK Ha
PacCuoOpKH, B COOTBETCTBHM € I, 8.14:

by

=lq=t¢=l.
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DBespasmepnnie ko3t puuuenty — no popmyae (45):
Ay =2,8.1.1=2,8;
B, =9,0.1.1=9,0;
D, =17-1-1=17.
Hecymas cnocoGuocTb ocHOBaHKA — 10 dopmyae (43):
0=1,22(2,8.1,22.1,949,0.1,35-1,8 4 17.2,2) = 80,2 1c.
Iposepsiem ycaosue (42):

(<} 80,2
N=64,8 1c < —k—- = G- = 66,6 Tc (ycroBHE YHOBJETBOPEHO).
H y

YcToilguBOCTh (pyHIAMEHTA MOJ NOAOWBOR oGecneyena.
Pacuer ocHomanun no pedopmanuam

Pacuer sefem no BTOPOMY NpefesbHOMY COCTOAHMIO ¢ KO3(duimen-
TaMU HaJeXMHOCTH HO HArPy3Ke, PABHAIMH eAHHUUE.

Pacuernoe naBsienuve HA ocHOBaHHe onpeienseM no dopuyae (17)
raaset CHull 11-15-74:

my-m ’ %
R= Jk—z(A'b'?u + Behvy -+ Deoy — iy
H

npu 3uadennd Qrr=24° no ra6a. 16 raasst CHull I1-15-74; A=<0,72;
B=3,87, D=06,45.
OctasbHble XapakTepHCTHEH: ky=1,0; m1=1,2; my=1,0;

=19 1o/ v'" = 1,8 1c/n; en=2,5 1e/M%

ha=1,35; h=1,354+-2=3,35 m: ho=7 M, wHpAHy PYHRAMEHTA RPHHH-
MaeM b=3,6 M.

1,2-1,0

1,0

R= (0,72.3,6.1,94-3,87-3,35-1,84-6,45-2,6 —

—1,8:7) = 37,9 1c/MB,
ITo popmyae (6) Haxoaum A, OpH @;I=22":

G

22
- )=0.46.

Arp = tg” (450 -—

HuTeHCABHOCTH TOPH30OHTAJBHHX RaBJeHHA I'PYyHTa Ha ypOBHE Bep-
Xa CTeHLl u HA ypoBHe oGpesa dynzameurta onpegenseM mo GopmynaMm

(3), (9), (19):
Opy = 1,8:1:0,46 = 0,83 1c/m?;
Opy = 1,8:7,15:0,46 = 5,92 1c/u2;
Oep == 1.1,356 = 1,35 1c/m¥;
Oqp = 10.0,46 = 4,6 1c/M?.
3nauenne k=1,35 (q;;l=22°; e=p=0=0) no raba. 11 npua, 4,
Oy = Op1 + Ggp — Ger = 0,83 4-4,6 — 1,35 = 4,08 c/m%;
Gp = Gy + Ogp — Ogr = 5,924 4,6 — 1,35 = 9,17 1c/uM.
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Bryrpennne ycunua Ma; Qa onpenensem no dgopmynam (73}, (75)
opH 0:/8:=210/450=0,47, npunumas v,;=0,0833, v,=0,0857 no Taba. 5;
m;=0,44; my=0,77,

My = 0,77 (0,0833.4,08 - 0,0857-9,17)1.6,152 = 33,0 TcM;

1 1 33,0.0,44
=|—.4,084-—.9,17[-1.6, e hhd s
Qu [6 +5 9 7]1615—]—6,15‘0’77

OnpeiensieM CyMMy NpOeKUHA BCeX CHA Ha BEPTHKAJBHYIO HMIOC-
XOCTh

= 26,06 1c.

SN = Py + Py + Py = 10,21 -+ 9 + 40,7 = 59,91 rc.

Onpelle.nﬂeM CyMMYy MOMEHTOB BCE€X CHJ1 OTHOCHTEJbHO OCH, TIPOXO-
Aalell yepes LEHTP TAXKECTH NOROLIBH

o B
M= M, +Quhy + == Hy o+ (P, + P) 0~ Py~ =

3,
=33,0+26,06o1,2+9-'21—7- -l,2‘+0—-—40,7-—;i = 34,2 TeM.

Besinukny aKCHEHTpHCHTETa NPH/IONKEHHS paBHOAeHCTBYHImEH onpe-
xeaseM no gopmyne (44)

34,2
= — = 0,57 m.
= 59,91 M
IpoBepsiem BHNONHEHHE YCaOBHS 11, 6.2]
B 3,6
= —— ——— =0, .
e=0,57 n< 8 8 6 M

KpaeBne nasaeHus onpenesisieM no dopmyae (50):
59,91 6.0,57
Puace = 37611 (li 3,6 )
MHH ’ ’
Puarc = 32,5 Tc/mM2 < 1,2R = 1,2-37,9 = 45,5 1c/u%;
Puar = 0,83 1c/m%;

59,91
Pep = 36 = 16,7 Tc/M2 << R = 37,9 T/ M2,

Pacuer no zedopManusM yAOBAETBOPER.

Onpenenenue ycuanii B CTEHOBOA NaHe H

Pacuer Benem 10 nepsoMy NpeAcibHOMY COCTOSHAIO,
3naveHus pacuetHulx vewnmmii My B Qm nNpPHHEMaeM H3 pacyera oc-
HOBAaHMA HA YCTORYHBOCTH:

My = 45,0 7Tcm,
QB = 39,0 TC.

3uayenns pacueTHHX yewauit Qp, u My onpelnensiem no (hopmysam
(74) u {76) npn m;=90,44 n me=0,77; vi="0,0833 1 v;=0,0857:
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1
Q= [6,19 (-é— - 0,0833-0,6) 12,39 (—6- — 0,0857-0,6)] X

4,5-0,44
6,156 — ———— = 15,4 T¢;
X 16,15 6.15.0.77 5,4 T¢

1
M, =15,4.2,8 — —2—[6,19+ PN

% 1.2,122 = 18,2 TcM,

2.15,4 (12,39 — 6,1
[l/ 6,19 - 541(.: 1359 9 —6,19] 6,15

Ky = = = 2,12 ».
0 12,30 — 6,19 2,12 m

Pacuer crenwm moxsasa Befercs Kak H3rmGaemoro sJeMeHTa.
Onpenenenue pacuerspix AasieHRit noj noaoWBOR GyHAAMeHTa

(12,39 — 6,19)-2,12 ]

Pacuetnoe aasnenne moa nmojowBof QyHIaMeHTa AJA ONpejieeHAs
YCHIRA B NAWTHON 4acTH ¢yHAaMeHTa CTEHH NOABaJAa OIpeleiseM NPH
N=Pi+Py+P3=1021-1,1+9-1,1 4+ (22,7-1,1 +16-1,2) =67,7 1¢; M=
=76,85 Tcm;

76,85 B 3,6
= =1, —_—— == = 0, .
67.7 1,13 5 6 6 M
Pacuethoe pasaenne onpeaeiseM no dopmyae (51):
2.67,7

= — = 67,0 2,
Puaxe 3-0,67 1C/M

rae d=0,5-3,6—1,13==0,67 m.

Ipumep 9. Pacuer oGulell ycTOAINBOCTA CTEHH NOABANA MPOTHB CABHIA
fi0 KPYIAOUHAHHAPHICCKHM NOBEPXHOCTAM

1. Hentp BpalieHHsi NPHHUMZETCS B TOUKe nNepeceyeHHs CTEeHH H
HU32 TMePeKpHITHA noABaja. PaccMaTpHBaeTca YCTOAWNBOCTL FPYHTOBOro
MacceBa (BMecTe C KOHCTPYKIHAMH), OTPAHHUEHHOrO MOBEPXHOCTBIO 3€M-
JIH, NOJIOM NOJABAJA, CTEHOR H JAYrofi HEKOTOpOH OKPYMHOCTH, NpOBEleH-
HOH H3 NPHHATOrO NEHTpPA BpallleHus (pHc. 45).

2. Jlng pacuetra paccMaTpHBaeMHH yuacTOK pasGuBaercs napal-
JeAbHHIMH OTPEe3KAMM: BEPTHKAJbHHIMM, KOTA2 He YUHThiBaeTcs celic-
MHYHOCTb, B HanpP&BJEHRLIME NOA yraoM 0 K BepTHKaJH, KOraa ceficMuY-
HOCThH PalioHa yuuThBaeTCa.

YcTofiuHBOCTE NPOTHB CABHTA MO PACCMATPHBAEMOH KPHBOH CYHT3-
ercq ofecneueHHOH, €CAH YAOBJICTBOPRETCA YC/AOBHE, HMelee B obuieM
ciayyae NpH yuere ceficMHYECKOro BosAeACTaud H (WIbTPaLHOHHOTO AaB-
JleHysl TPYHTOBBIX BOJ BHA:

n
ol g, te g, b _
Ald(‘ + tga, -tgq);)cosak

97



i
/
7
By 4
Lenpeccuonnan ¢
n08epxHocms
2 .
P2
25 R
(2
()
%(’
%, P,
d
¢
dL 9(7
c
/4‘; Yic -t
Jwic %
%

Puc. 45. PacuetHan cxeMa K ONpeNEACHHI0 YCTOAYMBOCTH CTEHM NOABA-
A3 UPOTHB CABHTA MO KPYTNOUMIMHAPUYECKOH NOBEPXHOCTH CKOMbMEHHR

n n
— sin oy q — siha —
21 Sic ic 21 8o, ic

te op
(1 tigagte (pR) cos o

T8¢ Qic 4 fw;, — PABHOJEHCTBYIOMHe CHJ, ACACTBYIOHIMX HA MOJOWBY
{-r0 3JEMEHTa C y4eToM CeACMHYeCKOro BO3ACHCTBHS:

g,'c=giVl+k§’ %)

g;— CYMMapHas CHla OT Beca FpYyHTA, Beca CTeHH H OT Ha-
rPY3KE Ha NOBEPXHOCTH B {-M 3jeMeHTe (C YYETOM B3Be-
LIHBAIOMIEr0 Beca [PYHTA HUXKE YDPOBHA BOXKL:

Sw;, = Bw; }/ ) - kz s (95)
Qw; — BEC BOAW B O0BEMe MeXAy NOBEPXHOCTHIO FPYHTOBBIX

BOJL H OCHOBAHUEM B (-M S/IEMeHTe;
b; — uIMpuHa 3/7E€MEHTa HO HOPMa/4 X €ro rpaHHue, M;
O, — YIoa MeXKAy HOpPMaJ/bi0 K NOAOUIBE 2JACMEHTA B Haupas-
JieneM AeACTBHA CHAR

Qjc = oy - B, (96)

—~R|sinag — >0, 93)
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O— YTOJl MeXKAY NOJOLIBOH 3/E€MEHTA H FOPU3OHTAMbIO, TPAL;
0 - yroa Hak/oHa K BEepPTHKaAH DPaBHOACHCTBYIOUIHX Zic M

8 wi,
0 = arctg k¢ (97)

(Ipet OTCYTCTBHM CEACMHYECKOro BO3AEHCTBHA Olic=0l;);

k. — K02DOHIUEHT CeACMHYHOCTH YYacTKa CTPOHTEAbCTBA,
NpUHUMAeMblli B COOTBETCTBHY C yKa3aHHAMH pasi. 9 Ha-
crosumero PykoBoacTsa;

R~ paBHogelicTBylollast HATPY3KH OT HAJA3e8MHHIX KOHCTPYK-
umi;

ap — Yrol MexIy HOPMaJbio K NOAOUIBE ¥ HanpasJieHHeM paB-

HOZeHCTBYIONIEH HATPY3KH OT HAJA3EMHBIX KOHCTPYKLBH
(npu BepTuKaabHON Harpyske agp=10)

C
¢ = (98)
kY
, tg g
tg @' = —; (99)

ky— K03 dUIMENT YCTOHUHBOCTH
b

by =—- (100)

by — KO3(DOUIHEHT HALEIKHOCTH, NPHHEMAEMBIA OPH OTCYT-
CTBHH CeHCMHYECKOro BO3JefCTBHA He MeHee kp=1,2,
mpH  ydyeTe  CefCMHYECKOro Bo3aelcTBus  kp=1,5;

m— K03 bUuHEHT YCIOBHH paGoOTH, NPHHHMAEMbIH NpPH OT-
CYTCTBHM CEACMHYHOCTH m=1, IpPH y4eTe CeACMHYECKOTo
BO3JIeACTBANA: JAJd CKaJbHBHIX KPYMHOOGIOMOUHBIX M HeC-
yanelx (KpoMe PHXJAHIX) MaJOBJaKHBLIX I'PYHTOB, 4 TaK-
XKe TJIHHHECTHIX I'PYHTOB C KoHcHCTeHUuHeH Jr<0,5—m=
-..:1,2;
AJSl 1eCKOB PLIXJIBIX, HACHIIEHHBIX BOJAOH, ¥ IAHHHCTHX
I'PYHTOB ¢ KOHCHCTeRuuel J1>0,75+~m=0,7;
ANs OCTaJNbLHHX IPYHTOB m=1.

tgcp;{—snaqeﬂue tg @’ B nojowBe TOro sJeMeHTa, B KOTOPOM

cuna R mepecekaeTrcs ¢ pacCMATPUBaEMOH KPYrJOnH-
JMHHAPHYECKOA KPHBOA.

B dopmyne (93) sHaK «naioC» oTBEuAeT HHCXOAAmIeH, a 3HAK «MH-
HyC» — BOCXOJAALIEH BETBH KPHBOH caBHra. .

[Ipn pacueTe Ha CIBHMT 110 KPYIJIOUHJHHADPHUECKOR HOBepPXHOCTH
KO3(hUIMEHTH HaJeXHOCTH NO HArpysKe AJs IPYHTa H KORCTPYKUHH
OprEAMalOTCH PaBHBIMU n=1. OnpejfeseHne cua g; NPOHSBOAMTCH HCXO-
] M3 PacuyeTHOro 3HaueHHss OOBEMHOTO Beca yr IPYHTa, cjaramouiero
COOTHBETCTBEHHO i-H 3JIEMEHT.

Pacuer caefyeT BHOOJHATb ¢ OTHCKaHHeM (NDH HeoOXOIHMOCTH MC-
ROJIb3Ysl NOBTOPHHE MONHITKA) HaHboJee onacHoil KpHBOH, 1ns KOTOpO#H
3HaueHHe JeBOH uacTH yciaoshs (93) npuobperaer MHHEMaabHOE 3Haue-
une. TIpn pacyeTe KPYrJOUHIMHAPHUECKYIC KDHBYIO ClEAYeT NPOBOXHTDH
uepe3 Kpail ¢pyngaMeHTa HJIM HHMKE €O, nepecekas caalulii cof rpyHTa,
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Ta6anna 7

.| . e | 2 " g | ® ~ | §
Tl s <l = g 3 o < g 8 ~
slElelale sl gl 9|l g) 2 L -
gl 2 | & & || &l € {22 | H)8 g & 2
1| 2| s 4 5 6 7 8 9 0 | w1 | o] e 15 16 17
1{83]0,370{ 0,4 | 3,5 | 1,30 |2,083| 0,83 | 2,13]0,122|8,14| 3,00 [4,00}0,49 4,35 0,993 3,48
216210,2081 1,2 116,7 | 3,47 10,833 1,00 | 4,4710,470}1,88| 0,39 {1,39]0,65 6,88 0,883 14,75
31|42(0,208(2,0 {35,5 {7,3810,8331 1,67 9,05/0,743/0,93| 0,19 ]1,19|0,88{ 10,28 0,669 | 23,75
41 24140,208} 2,0 {39,¢ | 8,11 10,8331 1,67 | 9,7810,914{0,45} 0,09 |1,09{1,00 9,78 0,407 15,87
5| 70,208} 2,0 |46,3 | 9,63 |0,833| 1,67 [11,30]0,993|0,12{ 0,02 {1,02|1,01| 11,19 0,122 5,65
61 610,208y 1,6 | 8,5 | 1,77 {0,833) 1,33 | 3,10]0,995/0,11} 0,02 |10,98]0,97 3,20 | —0,105 | —0,89
7|20 {0,370} 1,8 | 7,3 | 2,70 {2,083| 3,75 | 6,45|0,940|0,36| 0,13 |0,87|0,82| 7,87 | —0,342 | —2,50
8130)0,370] 1,0 | 2,9 | 1,50 }2,083] 2,08 | 3,58)|0,866|0,58) 0,21 {0,79)0,68] 5,26 | —0,500 | —1,45
9(420,337| 1,5 1,85( 0,60 {0,583 0,87 | 1,47{0,743{0,93 0,31 {0,690,51 2,88 | —0,669 1 —1,24
3==62,03 Z==58,3b
[IpuMmevanue B rpade 5 Bec AaH ¢ yuyeTOM Harpysok OT KOHCTPYKUHH, NOmajaiomwux B aieMent X(15) —

e
=62,03

—58,35>0.



OXBAaThIBay 06/1aCTb BHICOKMX HAarpPy3oK H YYHTHIBAs APYrue ocOOEHHOCTH
yuacTia

HNpnmep. Tpebyerca npoU3BECTH OUEHKY YCTOMYHBOCTH CTCHBHI TeXHH-
49ecKoro mojmpaja BHcOTOH 4,8 M npoTHB CABHra NQ KPYIAOUHIAHHADHYE-
CKOH OB&pXHOCTH

Ucxognne pannwe npupenens: na puc 46

CTpOuTENRCTBO OCyWIECTBAsIeTcs B pafloHe ¢ CEACMHUHOCTBIO A0
6 Gannos [pynTOBHE BOAH OTCYTCTBYIOT

LBy =50m/n? £0000
T 8l
A
4’5:&’ < S
é/)& g
&>
d’; S
N\ FR
- J ]
AL \\ N EANY e
& =10 reim? Jo°
7 C/M %ﬁ“\*’@ 20°
7° ¢°

Puc. 46. CxeMa K onpexesieHHI0 YCTOHUMBOCTH CTEHMI NMOXBAJA NO Kpyr-
JAOUANHHAPUYECKHM MOBEPXHOCTAM CKOMBIKEHHA,

YCTOHUHBOCTL CTeHH TNOABAJa BMECTe C MPHJRrajoONIEM K HeH TpyH-
TOM CuHTaetcss obecneuenHoH, ecan yAOBJeTBOpAETes ycnosre (93)

3Havenna tg @’ w ¢ AN TPYHTOB ONpeledsioTcs 1o QopMmyaam
(98) n (99).

Pacuer ycrofignpocru cBeaeH B Taba 7

PeayantaThl pacueTa CBHAETEAbCTBYIOT 00 3KOHOMMYHOCTH I'DOEKT-
HOrO pelteHmst GYHIaMenTa, Tak Kak ycnoewe (93), ocraBasich Goabiue
nyns, 6Iusko K HeMy, a HaJleXKHOCTb OCHOB2HHA ofecle-uBAeTCs ydeToM

o H
B XaPaKTepHCTHKAX rpyHTa KosddHuHeHTa yeToMunBOCTH (k) == 1,2)

Pacqem, NPOBEACHHBIE 110 KPDHBLIM, MPOXOAAIIUM HHXKE ¥ BbIEe pac-
cMoTpeHHol (pagmycom Rp=6,5 m u pammycov R3=87 wm), noxasanu
eme 60LWYIO YCTORYHBOCTD
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Hpodosrxcenue Taba. 11

3nauenue Kosgpduiuenta k npn yrie € papHOM

P Y 0° ‘ 5 ‘ 10° j 5° ! ‘00 ’ 95 © ' 30°¢

0° 11,35 1,27 (1,191,121} 1,04 |0,97 | 0,8

99° 10° 1,19 1,11 {1,03] 0,9 { 0,89 | 6,83 | 0,77

15°¢ 1,04 { 0,95 (0,8 [ 0,84 0,76 0,70 | 0,63

20°¢ 0,77 1 0,70 1 0,64 | 0,56 | 0,48 | 0,42 | 0,40

0¢ 1,321,255} 1,18 1,11 | 1,03] 0,9 | 0,88

93° 10° 1,181 1,10} 1,03 { 0,96 | 0,89 } 0,83 { 0,77

15¢ }11,06)0,9870,91}0,8)}0,78]0,72] 0,60

20° 0,850,781 0,69 | 0,64 1 0,56 | 0,50 | 0,45

0° 1,30 { 1,23} 1,156 1,10} 1,01 10,94} 0,87

o4+ 10°¢ 1,17 1,10 | 1,03 (0,96 { 0,89 { 0,83 | 0,76

15¢ 1,06 10,99} 0,92 0,8 0,79 { 0,73 | 0,67

20° 0,88 10,81}0,75|0,69}0,62}0,56 10,50

0° 1,27 t,20 41,14 (1,07 | 1,01 ] 0,92 } 0,86

10° |1,16)1,09]1,02(0,9|0,8]0,8 10,76

2%° 15° 1,06 | 1,00 { 0,94 [ 0,86 | 0,79 | 0,75 | 0,68

20° 10,9210,860,7910,72 10,67 | 0,680 }| 0,53
25° [0,39]0,31{0,24 0,16 |0,03]|0 0

6-—--“’/2 Ta6auna 12
3yaveHHe KosdduUHeRTa 4 npu yrae & papHOM

‘p p on 5!3 l 100 l 150 l 200 250 I 300

0° |1,7211,60) 1,481,366} 1,24 1,1111,02

15° 10¢ {1,27{1,11{1,0010,81}0,78|0,67]0,57
15° {0,2610,i1}0,01)0 0 0 0

0° 1,67 1,56 1,4511,3311,22] 1,10} 0,98

16° 10 (1,2911,15(1,0310,9310,82{0,71 /(0,61

15¢ 0,77 1 0,65} 0,54 | 0,40 | 0,29 | 0,19 | 0,06

oc |1,63]1,63[1,42]1,31}1,19]1,08{0,9

17° 10° |1,81}1,1811,05610,95{0,85]0.75 | 0,65

15¢ 0,91 10,8 |0,68)0,58} 0,46 10,34 | 0,24

0° |1,60]1,50 1,37 ]1,27 11,16 1,05 | 0,94

18° 10 11,3211,1911,0810,9810,871{0,77 | 0,67

15¢ | 1,01 0,8 [ 0,79 { 0,70 [ 0,57 | 0.44 | 0,34

0°c 1,567 | 1,47 1 1,34 | 1,23 | 1,13 | 1,02 ] 0,92

19° 10° 11,321,191 1,10 11,00 0,87 10,78 10,68

15° 1,07 10,9 0,8 10,751 0,63 | 0,54 | 0,41
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Hpodoascenue rasa. 12

3Havenue Kosppulinenra k npu yrie & paBHOM
¢ P 0° | 5° | 10° | 150 | 20° | 250 | s0°
0° 1,64 1 1,43 11,321,201} 1,11 1,00 0,9
20° 10° 1,32 1 1,19 1,09 | 0,99 | 0,89 | 0,79 | 0,70
15° 1,10 { 0,99 | 0,89 | 0,80 { 0,66 { 0,57 | 0,47
20° 0,33 10,20 0,08]0 0 0 0
0° 1,501,391 1,29(1,17]1,07]0,98]0,88
91° 10° 1,30 { 1,20 { 1,08 10,99 (0,88 }0,79 [ 0,70
15° 1,12 41,01 10,93]0,83]0,72 | 0,62 | 0,52
20° 0,73 10,62 10,51 | 0,39 0,29 | 0,17 | 0,07
0° 11,46 (1,34 |1,26}1,161,06!0,96|0,8
990 10° 1,291 1,194 1,0819,9910,8810,79 | 0,69
15° 1,14 11,03 0,94 ]0,8 10,74 | 0,65 0,55
20° 0,84 10,75 0,65] 0,54 10,42 0,33 | 0,21
6° 1,4311,32 1,23 1,141,083} 0,94 0,85
93¢ 10° 1,27 11,181 1,080,991 0,8} 0,78 { 0,69
15° 1,15 1,050,955 { 0,86 | 0,76 | 0,67 | 0,57
20° 0,9210,81({0,72 10,62 | 0,51 10,40 { 0,31
0° 11,411,801 1,21{1,11]1,01]0,92]0,8
24° 10¢ 1,26 | 1,17} 1,07 | 0,98 | 0,88 | 0,78 | 0,69
15° 1,151 1,06 { 0,96 { 0,87 { 0,77 { 0,68 | 0,58
20° 0,97 10,88 (0,77} 0,66 | 0,56 | 0,47 | 0,37
0° }11,37{1,27|1,18]1,10]0,98 0,8 | 0,8
10° 1,24 11,151 1,06 }{ 0,97 10,88 10,77 { 0,68
25° 15° 1,16 { 1,06 | 0,95 10,88 { 0,78 } 0,69 | 0,59
20° 1,01 0,90 | 0,81 y 0,71 | 0,61 | 0,51 | 0,42
25°¢ 0,390,271 0,16 0,04 |0 0 0
@ Ta6anna 13
3navenue KoshHUMEHTa & DM yPJe € DPaBHOM
¢ P oc | 50 | e | 150 ERENERET
0°|1,87 11,70 1,54 |1,41}1,26]1,10]0,9 | 0,83
15° { 10°41,385 1,221 1,06 {0,9310,77 { 0,65 | 0,48 | 0,34
15°10,26 10,07 | 0 0 0 0 0 0
0°) 1,81 1,66 1,49 1,37 |1,24]1,07]0,9 | 0,80
16° 10°1 1,39} 1,24 ) 1,10 | 0,95 ; 0,80 | 0,67 | 0,53 | 0,40
15° 10,84 | 0,68 | 0,51 0,3 ]0,19{0,05]0 0
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[Tpodoancenue raba. 13
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PUJIOXXEHHE 5

TABJIMUA 3HAYEHHH TPUTOHOMETPUUECKUX ®YHKIIUK

Ta6auua 14

E Cunyc Kocunyc TaHTeHe E Cunyc Kochuyce Tauresc
0° | 0,0000 | 1,0000 [ 0,0000 {{46°| 0,7193 | 0,6947 | 1,0355
1 0,0175 | 0,9998 | 0,0175 |47 | 0,7314 | 0,6820 | 1,0724
2 0,0349 { 0,9994 | 0,0349 |48 | 0,7431 | 0,6691 | 1,1106
3 0,0523 | 0,9986 | 0,0524 [[49 | 0,7547 | 0,6561 | 1,1504
4 0,0698 | 0.9976 | 0.0699 [50 | 0,7660 | 0,6428 | 1,1918
5 0,0872 | 0,9962 | 0,0875 |51 | 0,7771 | 0,6293 | 1,2349
6 0,1045 | 0,9945 | 0,1051 }52 | 0,7880 | C,5157 | 1,2799
7 0.1219 0,9925 | 0,1228 (53 | 0,7986 | 0,6018 | 1,3270
8 0,1392 | 0,9903 | 0,1405 {54 | 0,8090 | 0,5878 | 1,3764
9 0,1564 | 0,9877 | 0,1584 |55 | 0,8192 | 0,5736 | 1,428l
10 0,1736 | 0,9848 | 0,1763 |56 | 0,8290 | 0,5592 | 1,4826
11 0,1908 | 0,9816 | 0,1944 |I57 | 0,8387 | 0,5446 | 1,5399
12 0,2079 | 0,9781 | 0,2126 |58 | 0,8480 | 0,5299 | 1,6003
13 0,2250 | 0,9744 | 0,2309 |59 | 0,8572 | 0,5150 | 1,6643
14 0,2419 | 0,9703 | 0,2493 160 | 0,8660 | 0,5000 | 1,732
15 0,2588 | 0,9659 | 0,2679 |61 | 0,8746 | 0,4848 | 1,804
16 0,2756 { 0,9613 | 0,2867 (62 | 0,8829 | 0,4695 | 1,881
17 0,2924 | 0,9563 | 0,3057 |63 | 0,8910 | 0,4540 | 1,963
18 0,3090 | 0,9511 } 0,3249 |64 | 0,8988 | 0,4384 | 2,050
19 0,3256 | 0,9455 | 0,3443 |l65 | 0,9063 | 0,4226 | 2,145
20 0,3420 | 0,9397 | 0,3640 |66 | 0,9135 | 0,4067 | 2,246
21 0,3584 | 0.9336 | 0,3839 |67 | 0,9205 | 0,3907 | 2,356
22 0,3746 | 0,9272 | 0,4040 |68 | 0,9272 | 0,3746 | 2,475
23 0.3907 | 0 19205 | 0,4245 |69 0.9336 | 0.3584 | 2.605
24 0,4067 | 0.9135 | 0,4452 |70 | 0,9397 | 0,3420 | 2,747
25 0,4226 | 0,9063 | 0,4663 |71 | 0,9455 | 0,3256 | 2,904
26 0,4384 | 0,8988 | 0,4877 |i72 | 0,9511 | 0,3090 | 3,078
27 0,4540 | 0,8910 | 0,5095 |73 | 0,9563 | 0,2924 | 3,271
28 0,4695 | 0.8829 | 0,5317 ||74 | 0,9613 | 0,2756 | 3,487
29 0,4848 | 0,8746 | 0,5543 |75 | 0,9659 | 0,2588 | 3,732
30 0.5000 0.8660 | 0,5774 |76 | 0,9703 | 0,2419 | 4,011
31 0,5150 | 0,8572 | 0,6009 [77 | 0,9744 | 0,2250 | 4,331
32 0,5299 0,8480 | 0,6249 {78 | 0,9781 | 0,2079 | 4,705
33 0,5446 0,8387 0,6494 (79 | 0,9816 | 0,1908 | 5,145
34 0,5592 | 0,8290 | 0,6745 |80 | ©,9848 | 0,1736 | 5,671
35 0,5736 | 0,8192 | 0,7002 §81 | 0,9877 | 0,1564 | 6,314
36 0,5878 | 0,8090 | 0,7265 (82 | 0,9903 } 0,1392 | 7,115
37 0,6018 | 0,7986 { 0,7536 [|83 [ 0,9925 | 0,1219 | 8,144
38 0,6157 | 0,7880 | 0,7813 [[84 | 0,9945 } 0,1045 | 9,514
39 0,6293 | 0,7771 | 0,8098 |8 | 0,9962 | 0,0872 |11,43
40 0,6428 | 0,7660 | 0,8391 |8 | 0,9976 | 0,0698 {14,30
41 0,6561 | 0,7547 | 0,8693 {87 | 0,9986 | 0,0523 |19,08
42 0,6691 0 7431 | 0,9004 |88 | 0,9994 | 0,0349 |28,64
43 0.6820 | 0,7314 | 0,9325 89 | 0.9998 | 0.0175 [57,29
44 0.6947 | 0.7193 | 0,9657 90 | 1.0000 | 0,0000 o
45 0,7071 | 0,7071 | '1,0000
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