L[EHTPAJIbHBIN HAYYHO-UCCJIEAOBATEILCKUI 5
1 TIPOEKTHO-2KCIIEPUMEHTAJIbHBIF HHCTUTYT IMTPOMBIIIJIEHHBIX 3IAHUI 1
COOPYKEHWM (LIHUUnpomsaanmii) TOCCTPOSI CCCP

CIIPABOYHOE ITIOCOBME
Kk CHull

IIpoexkTHpOBaHMe MOANMOPHBIX CTEH
U CTeH NO/IBAJIOB

Pazpaborano k CHull 2.09.03-85 “CoopykeHHe NpOMBIIUICHHBIX npeanpuituii”’. ComepXut
OCHOBHBIC TIIOJIOKCHUA 10 PpacuCTy U KOHCTPYUPOBAHHIO IIOANOPHBIX CTEH W CTCH MOABAJIOB
NPOMBILIUICHHBIX MPEANPUATHH M3 MOHOJIMTHOTO M cOOpHOro OeToHa M xeine3o0eToHa. IIpuBeneHs
IpUMEpHI pacyerTa.

Jst MTHXKEHEePHO-TEXHMYECKUX PAOOTHUKOB IPOEKTHBIX U CTPOUTENILHBIX OpTaHU3aLUH.

MNPEAUCJIOBUE

[Mocobne cocraBmeno k CHull 2.09.03-85 “CoopykeHHS HpPOMBIIUICHHBIX MPEATIPHSTANR” |
COZICP’KUT OCHOBHBIE MOJI0XKEHHS 10 PacdeTy U KOHCTPYHPOBAHUIO TIOAIIOPHBIX CTEH U CTEH MOJBAJIOB
NPOMBILUIEHHBIX MPEANPHUATHIA U3 MOHOJMTHOrO, COOPHOro OeToHa M kene300eToHa C MpHUMepamu
pacyera 1 HEOOXOAUMBIMH TaOJIMYHBIMH 3HAUEHUAMH K03 (HUIIMEHTOB, 00JIErYalonuX pacyer.

B mponecce noarorosku IlocoOust yrouHeHBI oTHENbHEIE pacdeTHbIe ipennockuikun CHull 2.09.03-
85, B TOM 4uCIIE MO Y4eTy CHJ CLEIUICHHS TPyHTa, ONPEAEICHUs] HAKJIOHA IUIOCKOCTH CKOJIBKEHMS
NPU3MBI 00pYIIEHHS, KOTOPBIE MPEAIOJIaraeTcsi OTPa3uTh B JONOIHEHNH K ykazanHoMy CHull.

[Mocobue paspadorano ITHUHWnpomsmanuii T'occtposs CCCP (xanmmmatel TexH. Hayk A. M.
Tyronykos, b. I'. Kopmep, nmkenepsr U. [1. 3anemanckwuii, 0. B. ®ponos, C. B. Tperbsikosa, O. JI.
Kyzuna) npu ygactun HUMOCII mm. H. M. TI'epceBanoBa ['occtpos CCCP (a-p texn. Hayk E. A.
CopouaH, kauauaaTel TexH. Hayk A. B. Bponckuii, A. C. CHapckuii), @yHnaMeHTIIpoeKTa (MHXEHEPBI
B. K. lemunos, M. JI. Moprynuc, U. C. Pabunosu4), Kuesckoro IIpomcrpoiinpoexra (nHxeHeps! B.
A. Kosnog, A. H. Ceitauk, H. U. ContoBbeBa).

1. OBIIIUE YKA3AHUSA

1.1. Hacrosimee Ilocobue cocrameHo k CHull 2.09.03-85 “CoopyXeHUs HPOMBIIIIIEHHBIX
NPEeINPHATHI ¥ PaCIPOCTPAHACTCS HA IPOSKTHPOBAHHE:

HOATIOPHBIX CTEH, BO3BOAUMBIX Ha €CTECTBEHHOM OCHOBAaHHMH U PACIOJIOKEHHBIX Ha TEPPUTOPHAX
IMPOMBINUICHHBIX HpeﬂHpHﬂTHﬁ, ropooB, MOCCJIKOB, MOABE3AHBIX U BHYTPUIITIOMIAOYHBIX KCJIC3HBIX
Y aBTOMOOMJIBHBIX JIOpPOTax;

M0/IBAJIOB TIPOM3BOJICTBEHHOTO HA3HAUCHUS], KaK OTACIBHO CTOSIINX, TaK H BCTPOCHHBIX.

1.2. ITocoOue He pacmpocTpaHsieTcss Ha MPOSKTHPOBAHKE TIOMOPHBIX CTEH MaruCTPaIbHBIX TOPOT,
THIPOTEXHUUYECKUX COOPYKEHUH, MOANOPHBIX CTE€H CHEIMANIbHOr0 Ha3HauYeHUs (IPOTHBOOMOI3HEBHIX,
NPOTUBOOOBAIBHBIX M JIP.), @ TaKXKEe Ha NMPOEKTUPOBAHUE HOANOPHBIX CTEH, IpeIHa3HAYEHHBIX VIS
CTPOHTENHCTBA B OCOOBIX YCIIOBHSX (Ha BEYHOMEP3JIBIX, HaOyXawIInX, MPOCATOYHBIX TPYHTaX, Ha
MoIpabaThIBAEMBIX TEPPUTOPHSIX U T. II.).

1.3. HpOCKTl/IpOBaHI/Ie TMOANOPHBIX CTCH U CTCH MMOABAJIOB JOJIKHO OCYHICCTBIATHCA HA OCHOBAHUU:

YepTekel reHepabHOro MiiaHa (TOpU30HTAIBHON M BEPTUKAIBHOM TUIAHUPOBKH);

oT4eTa 00 MHXEHEPHO-TE0JOrHISCKUX H3bICKAHUX;

TEXHOJIOTHYECKOI0 3afaHMs, COJEeprKalllero JaHHBIC O HAarpy3Kax W IPH HEOOXOIUMOCTH OCcOObIe
TpeOOBaHuUs K MPOEKTHUPYEMOI KOHCTPYKIIMH, HAlIpUMEp TPeOOBaHUS 110 OrpaHUUYECHUIO eopMaui 1
ap.

1.4. KoHCTpyKUMsl IOIIOPHBIX CTEH M MOABAJIOB JOJDKHA YCTAHABIMBATHCS HA OCHOBAHUU
CpaBHEHHUSI BapHAHTOB, UCXOMAS U3 TEXHUKO-KOHOMHYECKOH IIe1eCOO00pPa3sHOCTH MX NPUMEHEHHs B
KOHKPETHBIX YCJIOBUAX CTPOUTCIILCTBA C YUCTOM MAKCUMAJIIBHOI'O CHHXXCHUS MATCPpUaIOCMKOCTH,
TPYIOEMKOCTH U CTOUMOCTH CTPOUTENBCTBA, @ TAK)KE C YIETOM YCIIOBHH SKCIUTyaTallil KOHCTPYKIUH.

1.5. IloxnopHbIe CTEHBI, COOPYKAEMBbIE B HACCICHHBIX ITyHKTAaX, CJIEAYEeT IPOSKTUPOBATh C YIETOM
ApXUTEKTYPHBIX 0COOEHHOCTEH 3THX ITyHKTOB.

1.6. le/l MMPOCKTUPOBAHNUHU MOAINMOPHBIX CTEH U NOABAJIOB JOJIKHBI MPUHUMATHCA KOHCTPYKTHUBHBIC



CXeMbl, O0ecHeYHBaIOIIe HEOOXOAMMYIO IPOYHOCTh, YCTOWYHMBOCTH U  IPOCTPAHCTBEHHYIO
HEU3MEHSIEMOCTb COOPYKEHHsI B LEJIOM, a TaKXKe OTIENbHBIX €ro 3JIEMEHTOB Ha BCEX CTaAHaX
BO3BEJICHNUS M HKCILTyaTallHu.

1.7. OnemeHTBl COOPHBIX KOHCTPYKIHMH HOJKHBI OTBEYATh YCIOBHAM HHIYCTPHAIBHOTO
H3roTOBJICHUA UX Ha CIICHUAIU3UPOBAHHBIX NPEATIPUATUAX.

Llenecoobpa3HO yKpYITHATH 3JIEMEHTHl COOPHBIX KOHCTPYKIH, HACKOJIBKO 3TO IIO3BOJISIOT
IPy30I0ABEMHOCTh MOHTaKHBIX MEXaHU3MOB, a TAKXKE YCIOBHSI M3TOTOBJICHHS M TPAHCIIOPTHPOBAHUS.

1.8.  ns  MOHOJNMTHBIX  JKEJIE300€TOHHBIX  KOHCTPYKIMH  CIeQyeT IpeaycMaTpuBaTh
YHU(GULMPOBAHHbIE ONANyO0OYHBIE M TrabapuUTHBIE pPa3MeEpbl, IO3BOJISIONINE TPUMEHSTH THIIOBBIE
apMaTypHble W3/IeTIUsl 1 HHBEHTapHYIO ONaIyOKy.

1.9. B cOOpHBIX KOHCTPYKIMSAX MOIIIOPHBIX CTEH W IOABAIOB KOHCTPYKIHMHU Y3JI0B M COCIUHEHHH
3JIEMEHTOB JOJKHBI 00€CTIeUnBaTh HAJICKHYIO TIepeady yCHINH, IPOYHOCTh CAMHUX 3JIEMEHTOB B 30HE
CThbIKa, a TaKKE CBA3b JOIMOJTHUTCIBHO YJIOKCHHOT'O 6CTOHa B CTBIKE C OETOHOM KOHCTPYKIIUH.

1.10. IlpoexTupoBaHuEe KOHCTPYKLHUH MOAMOPHBIX CTEH U MOJBAJIOB NPHU HAJIUYUM arpeCCUBHOMN
Cpensl JOJDKHO BECTHUCH C YUETOM JIOTIONHUTENBHBIX TpeOoBaHuit, mpenbspiusembrx CHull 3.04.03-85
“3ammTa CTPOUTEIBHBIX KOHCTPYKITMHA U COOPYKEHUH OT KOPPO3uu’.

1.11. IIpoekTrpOBaHUE MEP 3aIUTHI KEJIE300€TOHHBIX KOHCTPYKIIHIA OT 3JIEKTPOKOPPO3UH JTOTKHO
MPOU3BOJIUTHCS C yUETOM TPEOOBAaHUI COOTBETCTBYIOLIMX HOPMATHBHBIX JOKYMEHTOB.

1.12. Tlpn mpOEKTUPOBAHUM IOANOPHBIX CTEH W MOJBAJIOB CJIENyeT, KaK IPaBHIIO, MPUMEHSIThH
YHU(QUIMPOBAHHBIE TUIIOBbIE KOHCTPYKIHH.

IIpoekTpoBaHUE UHAMBUIYAIBHBIX KOHCTPYKLHUH IOANOPHBIX CTEH M NOABAJIOB JOIYCKAaeTCs B
TEX Ciydasx, KOrja 3Ha4eHHs MapaMeTpoB M Harpy3oK ISl UX MPOEKTUPOBAHUS HE COOTBETCTBYIOT
3HAYEHWSAM, W TMPUHATBIM JUIS THUIOBBIX KOHCTPYKIHMH, MO0 KOTAa TpPHMEHEHHE TUIOBBIX
KOHCTPYKLUI HEBO3MOXKHO, UCXOJSl U3 MECTHBIX YCJIOBUI OCYILECTBICHHS CTPOUTENBCTBA.

1.13. Hacrosimee ITocobue paccmaTpuBaeT MOAIOPHBIC CTEHBI M CTCHBI MOJBAJIOB, 3aChIIAHHBIC
OJITHOPOJHBIM TPYHTOM.

2. MATEPUAJIBI KOHCTPYKIIUIA

2.1. B 3aBHCHMOCTH OT HPUHATOIO KOHCTPYKTHBHOI'O pEIICHUS IOIMOPHBIE CTEHBI MOTYT
BO3BOJIUTHCS U3 XKele300eToHa, OeToHa, OyTOOETOHAa M KAMCHHOW KIIaJIKH.

2.2. BrIOOp KOHCTPYKTHBHOTO Marepuana OOyCIOBIMBACTCA TEXHHUKO-IKOHOMIYECKUMHU
cooOpakeHUSIMH, TpPeOOBAaHMAMH JOJTOBEYHOCTH, YCIOBHSIMU NPOHM3BOJACTBA paboT, HATHYNEM
MECTHBIX CTpOl/ITeIll)HI)IX MaTepI/IaﬂOB nu CpeLlCTB MEXaHU3allnun.

2.3. [ns OCTOHHBIX W KEIC300CTOHHBIX KOHCTPYKIUH PEKOMEHAYETCS NPUMEHSTH OCTOHBI IO
MIPOYHOCTHU Ha C)KaTUE He HUXKe Kinacca B 15.

2.4. JInd KOHCTPYKIHH, MOIBEPTalOMIMXCA IOMNEPEMEHHOMY 3aMOPAKMBAHWIO M OTTAaMBAHUIO, B
MPOCKTE JOJ/DKHA OBITh OTOBOPEHA Mapka OCTOHAa 10 MOPO30CTOMKOCTH W BOJOHCIPOHUIIACMOCTH.
IIpoexktHas Mapka OeTOHa YCTaHABIMBACTCS B 3aBHCHMOCTH OT TEMIICPATYPHOTO PEXKHMA,
BO3HHUKAIOIIECTO TIPH OKCIUTyaTallddl COOPY)KEHUS, W 3HAYCHWH pACUYETHBIX 3WMHHUX TEMIIEpaTyp
Hapy>KHOTO BO3AyXa B pallOHE CTPOUTENILCTBA W IPUHIUMAETCS B COOTBETCTBUU C Taom. 1.

Tabmuma 1
YcnoBust Pacuernas Mapka 6eToHa, He HIDKE
KOHCTPYKLUH TeMmmepaTypa| IO MOPO30CTOMKOCTU |no BOJOHENPOHUIIAEMOCTHU
3aMOpaXMBaHUH MIPU Bo3ayXxa, °C Knacc coopyxenus
IIEPEMEHHOM 3aMOPAKUBAHUU U | II I | 11 111
OTTavBaHUU
B BoznoHaceIeHHOM Hioxe -40 F300 F200 | F150 we6 w4 w2
COCTOSIHUU (manpumep, [Hike -20 F200 F150 | F100 w4 w2 He
KOHCTPYKIWH, PaCIOJIOKeHHbIE |10 -40 HOpMH
B CE30HHOOTTAUBAIOIIIEM CIIOE pyercs
rpyHta B paifoHax BeuHoi|Hwmwxe -5 mo -| F150 F100 F75 W2  |He Hopmupyetcs
MEp3JIO0THI) 20
BKITFOUHUTEINb
HO
5 ¥ BbIlIE F100 F75 F50 He nHopmupyercs
B ycmoBmax smumzoxnmueckoro|Hmke -40 F200 F150 | F400 w4 | w2 | He




BOJOHACHIIIEHUSA (Hampumep, HOpMU
HaJ[3eMHBbIE KOHCTpPYKIIHH, pyercs
MTOCTOSTHHO ITO/IBEPTAIOIIHECs
atMochepubsiM Bo3aelicTeusiM)  |Hioke -20 o | F100 F75 F50 W2 He

-40 HOpMHUpYETCs

BKJIFOUHTEINb

HO

Hwxe -5 no -| F75 F50 F35% He HOpMupyeTtcs

20

BKItounTeNb | F50 F35% | F25% To xe

HO

-5 W BbIIIE
B YCITOBHAX Bo3aymHO-|Hmxe -40 F150 F100 F75 w4 w2 He
BJIQKHOCTHOTO COCTOSIHHSL TIPH HOPMH
OTCYTCTBUM  BIH30JIUYECKOTO pyercs
BOJIOHACHIIICHUS HAIIPUMED,
KOHCTPYKLIUH, nocrosiHHo |Huxke -20 no|  F75 F50 F35% He nHopmupyercs
(TmoBepraromuecs -40
BO3/ICHCTBUIO  OKPYIKAIOIIET O |BKIIOYHUTEIH
BO3/lyXa, HO 3alUIICHHBIE OT|HO
BO3ICHCTBUS aTMOC(EPHBIX
OCaJIKOM)

Hwxe -5 no -|  F50 F35% | F25% To xe

20

BKITIOUHTEINb

HO

-5 ¥ BBIIIIE F35% F25% | F15%* ”

* JIns TSDKEJIoro M MEJIKO3EPHUCTOr0 OETOHOB MapKH 10 MOPO30CTOHKOCTH HE HOPMHUPYIOTCS;
*% JIms TSHKENOro, MEJIKO3EPHHCTOTO W JIETKOTO OETOHOB MapKH IO MOPO30CTOHKOCTH HE
HOPMHPYIOTCSL.

IIpumeuanue. PacueTHas 3uUMHAA TemIepaTypa HAapy»KHOTO BO31yXa, NIPUHUMAETCA KaK CPEIHss
TeMIIepaTypa BO3ayxa HanboJiee X0JI0IHOH MATHIHEBKN B paiiOHE CTPOUTENILCTBA.

2.5. TlpenBapuTenbHO HANpPsDKEHHBIE JKEJIe300€TOHHBIE KOHCTPYKLHMH CIIEAYET IMPOSKTHPOBATh
MpEeuMyIIeCTBEHHO u3 0eToHOB kiacca B 20; B 25; B 30 u B 35. Jlnsg 6eTOHHOI OATOTOBKHU CIEIyeT
MpUMEHATh OeToH Kkiacca B 3,5 u BS.

2.6. TpeOoBanust kK O0yTOOETOHY 1O MPOYHOCTH U MOPO3OCTONKOCTH MPEABABISIOTCS TE KeE, YTO U K
OETOHHBIM U KeJIe300€TOHHBIM KOHCTPYKIIHSIM.

2.7. JInsa apMmupoBaHuUsS KeJIe300€TOHHBIX KOHCTPYKIHWH, BBIONHSEMBIX 0€3 IpenBapUTEIbHOTO
HAaIpsDKEHUs, CIIEAyeT MPUMEHATh CTEP)KHEBYIO TOPAUYEKATaHY 0 apMaTypHYIO CTallb MEPHOANIECKOTO
npopmns kmacca A-III m A-II. [ MOHTaXHOW (pacHpemenHuTelIbHON) apMaTyphl IOITyCKaeTCs
NpUMEHEHHEe Tops4YeKaTaHoi apmarypsl kiacca A-I Wi OOBIKHOBEHHOH apMaTypHOM TIiaikoi
MpOBOJIOKH Kiacca B-1.

[Ipu pacuerHo#t 3uMHElH Temmeparype Hmke muHyc 30°C apmarypHas cranb kimacca A-II mapku
BCt5mc2 x nprMEHEHHUIO He JOITyCKaeTCsl.

2.8. B kadecTBe HampsraeMod apMaTypbl IPEIBapUTEIbHO HAINPSHKEHHBIX JKeNe300€TOHHBIX
9JIEMEHTOB CJIEJyeT B OCHOBHOM IIPHMEHSITh TEPMHUECKH YIPOUYHEHHYIO apMmarypy kiacca AT-VI u
AT-V.

Jomyckaercss Taxke HNPUMEHSTH TOpsiueKaTaHylo apMaTypy kiacca A-V, A-VI m Tepmmdecku
YIOPOYHEHHYIO apMartypy kiacca At-1V.

IIpu pacuetHoil 3uMHell Temneparype Hike MuHyc 30°C apMaTypHas cranb kiacca A-IV Mapku
80C He mpuMeHseTcs.

2.9. AHKepHbIE TSITH W 3aKJIaJHbIE AJIEMEHTHI JOJDKHBI NPUHUMATHCA W3 IPOKATHOH IMOJIOCOBOM
cramu kinacca C-38/23 (I'OCT 380-88) mapku BCT3kn2 mpu pacueTHON 3MMHEH TeMIiiepaType J0
muHyc 30°C BrirountesnsHO M Mapku BCt3mcO npu pacuerHoit temmeparype ot muuyc 30 °C no
muHyc 40 °C. [ aHKepHBIX TAT peKoMeHayeTcs Takxke ctanb C-52/40 mapku 10I'2C1 npu pacueTHO#
3UMHEH Temmepatype, 10 MuHyC 40°C BKIIOUNTENHHO. TONIIIHA OJIOCOBOH CTAIH AOIKHA OBITH HE



MeHee 6 MM.

Bo3MokHO Takke MpUMEHEHUe ATl aHKEPHBIX TSI apMaTypHOH cranu kiacca A-II1.

2.10. B cOOpHBIX ’KeIe300€TOHHBIX W OETOHHBIX JJIEMEHTaX KOHCTPYKIMH MOHTa)KHEIC
(mogpeMHBIC) TETIHN JOJDKHBI BBIIONHATHCS W3 apMmarypHoil crtamu kmacca A-I mapkm BCr3cn2 u
BCr3nc2 unm u3 cranu knacca Ac-II mapku 10I'T.

ITpu pacueTtHOll 3uMHeN TemnepaType Huxke MuHyc 40°C npuMeHenue s netens cranu BCt3mc2
HE JIOITyCKaeTCsl.

3. TUIIBI HOAIIOPHBIX CTEH

3.1. [lo KOHCTPYKTHBHOMY pEHICHUIO MOJINOPHBIC CTEHBI IOAPA3ICISIIOTCS Ha MAacCHUBHBIC U
TOHKOCTEHHBIE.

B MacCUBHBIX MOAMOPHBIX CTEHAX MX YCTOWYMBOCThH HA CIBUT U ONPOKHIBIBAHUE ITPU BO3IEHCTBUN
TFOPU3OHTAJIBHOI'O AaBJICHUA I'PYHTA O6eCHe‘~Il/IBaeTC§I B OCHOBHOM CO6CTBeHHblM BECOM CTCHBI.

B TOHKOCTCHHBIX MOAMOPHBIX CTEHAX WX YCTOWYMBOCTH OOECICYMBACTCS COOCTBCHHBIM BECOM
CTEHBI ¥ BECOM IPYHTA, BOBJIEKAEMOI'0 KOHCTPYKIIMEH CTeHBI B paboTy.

Kak mpaBuiio, MaccuBHbIE TOANOPHBIE CTEHBI OOJiee MaTepHAIOEMKHE U Oosiee TPYJOEMKHE MpH
BO3BCACHUH, YEM TOHKOCTCHHBIC, W MOTI'YT IMPUMECHATHCA MPHU COOTBCTCTBYIOUICM, TEXHUKO-
SKOHOMHUYECKOM 00OCHOBAaHWU (HANpHMeEp, IIPU BO3BEACHUU UX M3 MECTHBIX MaTCPHANIOB, OTCYTCTBHU
cOOpHOTO XKene300eToHa | T. 11.).

3.2. MaccuBHBIE TONOPHBIE CTEHBI OTIWYAIOTCS IPYT OT Apyra (OpMON MOMEePedHOro MPOGUIT |
MaTepuasiom (0etoH, OyTobeToH u T. 1.) (puc. 1).

a7 &

JASVAR-S

Puc. 1. MaccuBHbIe IOANIOPHBbIE CTEHbI
a - 6 - MOHOJIUTHEIE, 2 - ¢ - OJIOYHBIE

at

4

Puc. 2. ToHkocTeHHbIE OANOPHBIE CTEHDI
a - YTOJIKOBBIE KOHCOJIbHBIC; O - YTOJIKOBbIE aHKEPHBIC;
6 - KOHTP(OPCHBIC

Puc. 3. Conpsizxenue cOOPHBIX JTHLEBBIX H QYHAAMEHTHBIX IJIUT
@ - ¢ IOMOUIBIO LIEJIEBOrO 11a3a; O - C HOMOILbIO IIETJICBOTO CTHIKA;
[ - nuueBas mmTa; 2 - GyHIAMEHTHas IJINTa; 3 - HEMEHTHO-TIECYaHbli PacTBOPHIL; 4 - 6eTOH
3aMOHOJIMYMBAHUS
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Puc. 4. KoncTpyKkuusi noAnoOpHoii cTeHbl ¢ MCN0JIb30BAHUEM YHUBEPCAJILHOUH CTEHOBOM
NnaHeIu
1 - yauBepcanbsHas nasens creHoBasd (YIIC); 2 - MoHONIMTHAS YacTh MOJOIIBBI

3.3. B NpOMBINUICHHOM W TPaXXIaHCKOM CTPOMTENLCTBE, KaK IPABMIIO, HAXOIAT NPHMECHEHHE
TOHKOCTCHHBIE TTOMOPHBIE CTEHBI YTOJIKOBOI'O THIIA, IPUBEICHHBIE HA PHUC. 2.

[Tpumeuanue. [lpyrue TUIBI MOIMOPHBIX CTEH (SYCHCTHIC, IIMYHTOBBIC, U3 OOOJOYEK W Ip.) B
HacTosieM [locoOuu He paccMaTpUBAKOTCA.

3.4. TTo cnocoOy HM3roTOBJIECHUS TOHKOCTEHHBIE MOIIOPHBIE CTEHBI MOTYT OBITh MOHOJIMTHBIMH,
COOpPHBIMH ¥ COOPHO-MOHOJINTHBIMH.

3.5. TOHKOCTEHHbIE KOHCOJIbHBIE CTEHBI YTOJIKOBOTO THITA COCTOST W3 JIMIEBBIX M (YHIAMEHTHBIX
TUTUT, )KECTKO COTIPSDKEHHBIX MEXKITY COOOH.

B HOHHOC60pHI)IX KOHCTPYKIUAX JIMLCBLIC U (I)yHI[aMeHTHI)Ie IININTHI BBINIOJIHAKOTCA M3 I'OTOBBIX
3JIEMEHTOB. B cOOpHO-MOHOJIMTHBIX KOHCTPYKLMSX JHIEBas IUIMTa cOOpHas, a (yHIaMEHTHas -
MOHOJIMTHASI.

B MOHOIHMTHBIX MOAMOPHBIX CTEHAX YKECTKOCTh Y3JIOBOTO CONPSDKEHMS JTMLEBBIX U (DYHIaMEHTHBIX
IUIMT OOECIIeYMBAETCSl COOTBETCTBYIOUIMM DPACIIOJIOKEHUEM apMaTypbl, a KECTKOCTh COCIUHEHHS B
COOpHBIX IOJIOPHBIX CTEHAX - YCTPOMCTBOM INENEBOro mnasza (puc. 3,a) WIM INETIEBOTrO CThIKa (puc.
3,6).

3.6. TOHKOCTEHHBIC MOJMOPHbIE CTEHBI C AHKEPHBIMH TSArAaMH COCTOSAT W3 JIMLEBBIX H
(yHAaMEHTHBIX IUIMT, COCAMHEHHBIX AHKEPHBIMU TATaMHu (CBS35IMM), KOTOpPBIE CO3/AIOT B ILTMTaX
JIOTIOJTHUTEJIBHBIE OIIOPBI, 00JIervaroIune ux padboTy.

CormnpsbKeHne TULIEBIX U (PyHIAMEHTHBIX [UTUT MOXET ObITh HIAPHUPHBIM HIIH KECTKHM.

3.7. KouTpdopcHbIe MOAMOPHBIE CTEHBI COCTOAT U3 OTPAKIAIONICH JINIIEBOM TUTUTHI, KOHTpdopca u
¢ynnamenTHOl uThL. [Ipy 5TOM rpyHTOBas Harpy3ka OT JIMLIEBOW IUIUTHI YACTUYHO HJIHM MOJHOCTBIO
nepeaaeTcs Ha KOHTpgopcC.

3.8. [Ipu TpOEKTHPOBAHUH TOAMIOPHBIX CTEH M3 YHU(HUIMPOBAaHHBIX maHeneil creHoBHIX (YIIC),
4acTh (PYHIAMEHTHOH IUIMTHI BBIMOJHSAETCS W3 MOHOJIHMTHOIO OETOHA C HWCIOJb30BAHHEM CBApHOTO
COEJMHEHUS JUIsI BepXHEl apMaTyphl U CTHIKOBKH BHAXJIECTKY AJIS HIXKHEH apMaTypsl (puc. 4).

4. KOMIIOHOBKA ITIOIBAJIOB

4.1. TlomBanel cnemyeT, KaKk IpPaBHIIO, MPOEKTHPOBATh OAHOITAXKHBIMU. [0 TEXHOIOrMYECKUM
TpeOOBaHMUAM JIOMYCKAETCsl YCTPOICTBO MOABAIOB C TEXHUYECKUM ITaXKOM ISl KaOEeJTbHBIX pPa3BOJIOK.

ITpn HEOOXOIMMOCTH JIOITYCKAETCS BHITOJIHATD HOABAIBI C OOJIBIIMM YHCIIOM KaOeIbHBIX ITaXEH.

4.2. B onHOMPOJETHBIX NOABANAX HOMHHAIBHBIA pasMep IIpoJieTa, KakK MpPaBWIIO, CIEIyeT
npuHUMaTe 6 M; JOMycKaeTcs MposeT 7,5 M, ecnu 3TO OOYCIIOBIEHO TEXHOJIOIMYECKUMHU
TpeOOBaHUAMU.

MHoronposieTHbIe OABANBI CIEAYET IPOEKTUPOBATh, KaK MPABUIIO, C CETKOM KONOHU 6X6 1 6X9 M.

BeicoTa mozaBana ot mosia 10 HU3a pedep IUTUT MEePeKpHITHs JOKHA ObITh KpaTHoil 0,6 M, HO He
MeHee 3 M.

BeicoTy TeXHHUECKOTO 3TaXka Ui KaOeJIbHBIX Pa3BOJOK B MOJMANaX ClIeAyeT NPUHUMATh HE MEHee
2,4 m.

BeicoTy mpoxo/0B B 1oiBasiax (B YHCTOTE) CIEAyeT Ha3HAYaTh HE MEHEE 2 M.

4.3. IlomBanel OBIBAIOT ABYX THIIOB: OTJEJIBHO CTOSIIHE M COBMEIIEHHBIE C KOHCTPYKIMSMH



3JIaHUH.

YHU(UIHMPOBaHHBIE CXEMBI OT/AEIBHO CTOSIIHX 110/{BAJIOB TPUBEIEHHI B Ta0II. 2.

4.4. KoHCTpYKIHH TONBANBHBIX IMOMENICHHN (NEPEeKPHITHS, CTEHBI, KOJOHHBI) PEKOMEHIYeTCS
BBITIOJHATH U3 COOPHBIX JK€JIE300€TOHHBIX JIEMEHTOB.

4.5. B 30Hax BO3/eICTBHA Ha MOJ LieXa BPEMEHHBIX Harpy30K HHTeHCHBHOCTHIO 6onee 100 xIla (10
T¢/M”) pa3MeIaTh MOMAb, KaK MPABHIIO, HE CIIEYeT.

4.6. DBaKkyallMOHHBIE BBIXOJABI M3 MOIBAIOB N moMmemieHus kareropuid B, ' m JI, mecTHUIBI U3
MONIAJIOB B 9TH IOMEIIEHUS, IPOTUBOIIOKAPHBIE TPEOOBAHMUS K M10[BAJIbHBIM TOMEICHUSIM KaTErOPHHU
B wim cknazam cropaeMbix MaTepHajoB, a TaK)Ke HECTOPAEMbIX MAaTEpPUANIOB B CrOPAacMON YIIaKOBKE
cnenyet npexycMatpuBath 1o CHull 2.09.02-85 “IIponsBoacTBeHHbIE 30aHUS .

4.7. KaOenpHble TOABaNIBI M KaOENbHBIE STaKH IIOABAIOB CIELYET pa3CisATh C IOMOIIBIO
IPOTHBOIOKAPHBIX TIEPErOPOIOK Ha OTCEKH 06BbeMoM He Gomee 3000 M, IpeaycMaTpuBasi MPH 3TOM
00BbEMHBIE CPE/ICTBA OKAPOTYILECHNH.

4.8. N3 xaxpmoro orceka NoOABajia, KaOEeIbHOTrO NOABAja MM KaOEIbHOrO 3Taka IojBaja
HEOOXOANMO TIperycMaTpuBaTh HE MEHEE ABYX BBIXOJOB, KOTOPBIE CIEIyeT pacmoiaratb B pa3HbIX
CTOpOHAX MOMEIIECHUSI.

Beixompl cremyer pasmemiaTh Tak, 4TOOBI JUIMHA Tymuka Obuta MeHee 25 M. [linHa myTH
00CITyKMBaIOIIET0 IIEPCOHANIa OT HauboJiee YAaIeHHOTO MecTa N0 Onmkaiiero BbIXOJa HE JOJDKHA
MpeBBILIATE 75 M.

Bropoii BeIXOx momycKaeTcs MpeLyCcMaTpUBaTh Yepe3 PacloIoKeHHOE Ha TOM K€ yPOBHE (3Taxe)
cocenHee MoMelleHne (MoJBall, 3TaX NojBajia, ToHHenb) kareropuit B, I' u /1. Ilpu BeixOme B
MIOMEIEHUs KaTeropiuu B cymMMapHast JUIMHA IyTH 3BaKyalliy He JO0JDKHA MPEBbIATh 75 M.

4.9. JIBepu BBIXOZOB U3 KaOEIBHBIX MMOBATOB (KaOCIBHBIX ATaXKEH MOIBAIOB) U MEXIY OTCEKaMHU
JOJDKHBI OBITH NPOTHBOIIOKAPHBIMH, OTKPBIBATHCSA 110 HANpPABICHUIO OJIKAWIIEro BBIXOAA M MMETh
yCTpOICTBa JUIsl cCaMO3aKphIBAHUSI.

[TpuTBOPEI ABEpE TOKHBI OBITH YINIOTHEHBI.

Tabnuma 2
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[Mpumeyanus: 1. llar KoJ0HH B ITPOIOJILHOM HANpaBJICHUH IIPH BPEMEHHOM Harpy3ke Ha IT0J 11exa
10 100 ITa (10 T¢/M%) 6 1 9 M, npu BpeMeHHo#t Harpy3ke Gosee 100 kITa (10 T¢/M?) - 6 M.
2. Pazmep ¢ mpuanmaercs paBHbsiM 0,375 M.

4.10. DBakyalMOHHBIE BBIXOJBI M3 MAaclIONOJBAJIIOB M KaOENBHBIX J3Ta)KEW IOJBAJIOB CIIEIyeT
OCYIIECTBIIATE 4Yepe3 O00O0COOJICHHBIC IJIECTHUYHBIC KIETKH, WMEIOIIHAE BBIXOJ HEMOCPEICTBEHHO
Hapyxy. Jlomyckaercsi MCTob30BaHue OOIIeH JTeCTHUYHONW KIETKH, BEAyIIeH K HaJ3eMHBIM 3Ta)aM,
TIPY 3TOM JIJIs TIO/IBAJIbHBIX ITOMEIIEHHUH J0JDKEH OBITh YCTPOEH 000CO0IEHHBIH BBIXO U3 JIECTHUYHON
KJIETKM Ha ypOBHE NEPBOTO dTayka HAPYKy, OTAEIECHHBIH OT OCTAJIbHOM YacTH JIECTHUYHOW KJIETKH Ha
BBICOTY OJIHOTO 3Ta)ka TIyXOH NPOTHUBOMOXKAPHON NEPEropoJKOM € MPENEIOM OTHECTOMKOCTH HE
MmeHee | 4.

IIpyu HEBO3MOXHOCTU YCTPOWCTBAa BBIXOJOB HEIOCPEACTBEHHO HApy)Ky [JOIyCKaercs UX
ycTpauBath B noMerenus kareropuii I' u /| ¢ yuerom TpeGoBanwmii 1. 4.6.

4.11. B MacnomnoaBagax HE3aBUCHUMO OT IUIOMIAAXA M B KaOENBHBIX MoaBaiax oobemMoM Oosiee 100
M’ HEOOXOAMMO TNPEeIyCMaTpPHBAaTh ABTOMATHYECKHE YCTAHOBKM MOXKAPOTYIICHHS. B KabGeTbHBIX
nmoaBajglax MEHBIICTO 061,eMa JOJDKHaA 6]>IT]) ABTOMATUYCCKasd IOXKapHasd CHUI'HaJIU3alus. Ka6e.]'l]>HI)Ie
nozBajbl 3HepreTuueckux oovekToB (ADC, TOLI, I'POC, TOC, I'DC u 1. 1.) cnexyer o0opyaoBaTh
YCTaHOBKaMH aBTOMATHYECKOTO MOKAPOTYIICHUS HE3aBUCUMO OT UX TUIOIIAIH.

4.12. [lomyckaeTcsi mMpeayCMaTpPUBATh OTIACIBHO CTOSAIINE OJHOITaKHBIE HACOCHBIE CTAHIMH (U
otceku) kateropuii A, b u B, 3ariny0neHHbIe HUKE TUIAHUPOBOYHBIX OTMETOK 3eMJTH OoJiee ueM Ha 1 M,
nomaeko He Gonee 400 M’

B >THX momemeHusIxX cleayeT mpeaycMaTpuBaTh:

OIMH 3BAKYaI[MOHHBIN BBIXOJ 4Yepe3 JIECTHUYHYIO KIIETKY, W30JIMPOBAHHYIO OT ITOMEUICHHH, C
ILIOIIA/IBI0 TToNIa He Goiee 54 M7

JIBa HBAKyallMOHHBIX BBIXOJIA, PACIIOJIOKEHHBIX B IPOTHBOIIOJIOKHBIX CTOPOHAX IOMEILICHUS, C
[UIomanelo mnoia Ooxee 54 M. Bropoii BBIXOA gomyckKaeTcss IO BEPTUKAIBHOM JIECTHHMLE,
PaCIONIOKEHHOW B IIaXTe, U30JIMPOBAHHON OT MOMeIIeHni kateropuii A, b u B.

4.13. YcTpoicTBO MOPOTOB Y BEIXOAOB U3 MOIBAJIOB U IEpENaoB B yPOBHE I0JIa HE JOMyCKaeTcs,
3a MCKJIIOUCHHEM MacJIONOBAJIOB, I'/le Ha BBIXOJAX CIEAYeT yCTpauBaTh Hoporu Beicotoi 300 Mm co
CTYIICHSIMH WM TTaHyCaMH.

5. JABJIEHUE I'PYHTA

5.1. 3HaueHWs XapaKTEPUCTHK TPYHTOB IPHUPOAHOIO (HEHApYIIEHHOTO) CIIOKEHHUS CIIETyeT
yCTaHABINBaTh, KaK IPAaBWJIO, HA OCHOBE HMX HENOCPEICTBEHHOTO HWCIBITAHWHA B TIOJNEBBIX WA
71a00paTOPHBIX YCIOBUAX U CTATUCTHYECKON 00paboTku pesynpTaToB ucnbitanuil mo ['OCT 20522-75.

3HaueHUs XapaKTepUCTUK IPYHTOB:

HOpMaTuBHEIE - ¥, @" u C";.

JUISl pacdeTOB KOHCTPYKLIUK OCHOBAHUU 110 NIEPBOU I'PyIIIE NPEACIbHBIX COCTOSIHUM - ¥y, @), U Cj;

TO K€, 10 BTOPOM I'pyMIie MPeAeabHbIX COCTOSIHUM - Y1, @ U Cpp.

5.2. Ilpm OTCYTCTBHM HETOCPEACTBEHHBIX WCIBITAHUN TpPyHTa JOIMYyCKaeTcs NPUHUMATH
HOpPMaTHBHBIE 3HAYCHUS Y/ICIBHOTO CLEIUICHUS ¢, YIa BHYTPEHHET0 TPEHUs! (¢ M MOAYJIs AehopMaIin
E no ta6in. 1-3 npui. 5 Hacrosiuiero ITocoOust, a HOPMATHBHBIE 3HAYEHMS YIEJILHOTO BECa rpyHTa 7"
paBubivMu 18 kH/M® (1,8 Tc/m?).

PacueTHble 3HAa4YeHWS XapaKTEPUCTHK TIPyHTa HEHAPYIIEHHOTO CIIOKEHHS B O3TOM Cllydae
TMIPUHUMAIOTCS CIETYFOIIIMHA:

Y1 =105Y"; v =Y"; 01 =9"v; Ou =¢"; ¢; = ¢"/1,5; ey =",

TIE Yo~ KOIQOHUIHEHT HAJEKHOCTH MO IPYHTY, NPMHUMAETCA paBHbIM 1,1 s necuanwix u 1,15
JUTA TIBIJIEBATO-TIIMHUCTBIX TPYHTOB.




5.3. 3HauyeHMs XapakTEPUCTHK TPYHTOB 3achilku (y', ¢ ¥ ¢'), YIUVIOTHEHHBIX COIJACHO
HOPMATHUBHBIM JIOKyMEHTaM C KO3()(GHUMEHTOM YNIOTHEHHS k, He MeHee 0,95 OT MX IJIOTHOCTH B
MPUPOJHOM CIIOKCHHH, MAOMYCKAETCS YCTAHABIMBATH II0 XapaKTEPUCTUKAM TEX € TIPYHTOB B
npupogHoM 3aneraHud. COOTHOIIEHHSI MEXIy XapaKTepPUCTHKaMHM TIPYHTOB 3acChIIKM M TIPYHTOB
IPUPOJHOTO CIOXKEHHS MPUHUMAIOTCS CIEAYIONINE:

Y= 0,95y 0’1 = 0,9¢;; ¢’ = 0,5¢;, HO HE 60mee 7 kIla (0,7 TC/MZ);

Y'1=0,95v1; ©'1=0,901; ¢'1=0,5¢"y;, HO HE Gonee 10 kIla (1 TC/MZ).

[Ipumeuanne. s coopykeHHid C TIyOWHOW 3aJI0KEHHSI 3 M M MEHee IpeaelbHbIe 3HAUYCHHS
YIEIBHOIO CLEIUICHHs IPYHTA 3achIKH C';, ClIeAyeT mpuHuMath He 6onee 5 klla (0,5 Tc/m%), a ¢’y He
Gomnee 7 klla (0,7 tc/m?). s COOpY)KEeHHUIl BBICOTOI MeHee 1,5 M ¢'|, cnenyer mpuHUMAaTh PaBHBIM
HYJIIO.

5.4. KoopduumeHTsl HaAEKHOCTH MO HArpy3Ke ) IPH pacueTe Mo MEpBOM TpymIe MpeaeTbHBIX
COCTOSIHMH JIOJDKHBI IPUHUMATBCS 10 TabiI. 3, a IPpU pacyere 10 BTOPOM IPyIIIe - pABHBIMU €HHUILIE.

Tabnwma 3
Harpy3ku Koaddumment
HaJIeKHOCTH 110
Harpyske y
IocTosinHbIC

CoOcTBeHHBIH Bec KOHCTPYKIIUU 1,1

Bec rpyHTa B IpUpOIHOM 3aJIeTraHuN 1,1

Bec rpynTa B 3acbinke 1,15

Bec HaceinHoOro rpyHra 1,2

Bec 10p0>XHOTO NOKPBITHS NPOE3KEN YaCTH U TPOTYyapoB 1,5

Bec nonoTHa, jke1e3HOA0POKHBIX MyTeH 1,3
I'mapocraTnueckoe qaBieHNUE IPYHTOBBIX BOJ 1,1

BpemeHHbIe JJIMTeIbHbIE

OT noABMXKHOTO cocTaBa xkene3Hslx gopor CK 1,2

Ot xooHH aBTOoMOOMIEH AK 1,2
Harpy3ska ot o6opynoBanus, CKIagupyeMoro MaTepuaia, 1,2
PaBHOMEPHO pacIlpe/ielieHHas! Harpy3Ka Ha TEPPUTOPUH

BpemeHHbIe KPAaTKOBpPeMeHHbIE

Ort xonecnoii IIK-80 u rycennunoit HI™-60 Harpy3ku 1

OT MOTPYy3YHKOB U KapoB 1,2

Ot xoa0HH aBTOMOOUIEH AB 1,1

5.5. IHTEHCHBHOCTH TOPH30HTANBLHOIO aKTUBHOIO JIABJIEHUs TPYHTa OT COOCTBEHHOro Beca P, Ha
riyouHe y (puc. 5,a) ciueayeT onpenensTs mo Gopmyie
P,=[yyh- ¢ (K + K2)] y/h, M
rne K; - xo3(hUIMeHT, YIUTHIBAIOIINN CLEIJICHHE IPyHTa IO IUIOCKOCTH CKOJIBXEHUS IPH3MBbI
00pyIIeHHUS, HAKIIOHEHHO oA yriioM 6, K BepTukany; K, - TO ke, [0 INIOCKOCTH, HAKIIOHEHHOH MOA
YIJIOM B K BEPTHKAJIH.

K; =2)\cosBgcose/sin(0g+¢); (2)
K, = [sin (B - €) cos (6 +p)/sin O, cos (p- €) sin (6, + €)] + tge, 3)
IJIe € - YroJl HakJIOHAa PAaCUYeTHOW IUIOCKOCTH K BEPTHUKAIM; - TO JKE, MOBEPXHOCTH 3aCBIIKU K

TOPU30HTY; 0y - TO K€, INIOCKOCTH CKOJIBKEHHUS! K BEpTHKaIH; A - KO3((UIHMEHT TrOpU30HTAIBHOTO
JaBiieHus rpyHra. IIpu oTcyTcTBHU cuenseHus rpyHTa Ho creHe K, = 0.
5.6. Koo dummeHT ropr30HTaIBFHOTO JaBICHUS TPYHTA ONpeAesseTcs o hopMyIIe

sin((p + 5) sin((p - p)
cos(s + 5) cos(g - p)

rae 0 - yroil TPeHHs TPyHTA Ia KOHTAaKTe C PAaCUETHOH IUTOCKOCTBIO (I TTaaKol cTeHs O = 0,
niepoxosaroii & = 0,5¢, cTryneH4aroii 6 = @).
3navyenns ko3 duinerTa A npuBeIEeHBI B IIPIIL. 2.

, 4)

A= cos((p—g)/cosg 1+
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Puc. 5. Cxema naBjeHust rpyHTa
@ - 0T COOCTBEHHOT'0 Beca U IaBJICHUS BOJbL; O - OT CILUIOIIHON PaBHOMEPHO pacIpeie/IeHHOH
HarpysKH; 6 - OT (UKCHPOBAaHHOI Harpy3KH; 2 - OT MOJIOCOBOW HAarpy3KH

5.7. YT0J HaKJIOHA TUTOCKOCTH CKOJIBXKCHHUS K BEpTUKaIH 0 onpenensercs mo Gpopmyie

tg B = (cos - ncose)/(sin - Msing), ®)]

roem =cos (e-p )/ \/;coss.

5.8. Ilpu ropu3oHTaIbHON MOBEPXHOCTH 3achiIku p = 0, BepTUKaIbHOU cTeHe € =0 U OTCYTCTBHU
TpeHuss W cueruieHus: co crenoir & = 0, K, = 0 xoadduuueHT OOKOBOrO MABJICHHS TIPYHTa A,
KO3()(UIMEHT MHTEHCMBHOCTH CHJI CHeIuleHHs K; M YroJl HakJIOHa IUIOCKOCTH CKOJBXEHHsS 0,
OTIpeNIeISIOTCS IO (hopMyTIam:

A= lgzgo
K =22, (6)
0y =45" /2.

IIpu p = 0, 6 # 0, ¢ # 0 3HAUeHHe yIjJa HAKIOHA IUIOCKOCTH CKOJILKEHHS K BepTUKau 0

OMPENIEIISICTCS U3 YCIOBHS
tg0o = (cos@ - V1 )/sing. 7)

5.9. VIHTEHCHBHOCTbH [OMOJHUTEIHHOTO TOPU3OHTAJIBHOTO JABJICHHS TPYHTa, OOYCIOBICHHOTO
HaJIMYMeM TPYHTOBbIX Bo P, k[1a, Ha paccTOsIHUH Y, OT BEPXHETO YPOBHS IPYHTOBBIX BOA (pHC. 5,a)
ompenensiercs o Ghopmysie

P, =y,{10 - Ay -16,5/(1 +e)]}YJ5 ()

Tie e - TIOPUCTOCTh TPYHTA; Y, - KOIbPUIHEHT HAafEKHOCTU 1O HArpyske, MPUHUMAETCS PaBHBIM

1,1.



5.10. VIHTEHCHMBHOCTHh TOPHU3OHTAIBHOTO [ABJCHHsI TPyHTa OT PaBHOMEPHO paclpeneieHHON
HATPY3KH ¢, PACIIOJNIOKEHHOW Ha TIMOBEPXHOCTH MPH3MBI OOpYIICHHS, CIEAyeT ONpPeACHsaTh II0

hopmymam:
MIPH CIUTOITHOM M (PUKCHPOBAHHOM PACIHOIO0KEHUH HArpy3KH (pHc. 5, 0,6)
Py=qyp; ®
MIPH TIOJIOCOBOM PACIOJIOKESHUN HArpy3KH (puc. 5, 2)
Py =qyp/(1+2tg Ogyalby). (10)

PaccrosiHre 0T MOBEPXHOCTH TPYHTA 3aCHINKH 0 Havaja SIIOpbl MHTEHCUBHOCTH JIaBJICHHS I'PYHTA
OT Harpy3KH y,, ONpeesieTcs: BoipakeHueM y, = a/(tg 0, +tg €).

[TpoTs’KEHHOCTh 3MIOPHI MHTEHCHBHOCTH IABJIEHUsI I'PYHTa MO BBICOTE J, NPH (PUKCHUPOBAHHOU
Harpyske (CM. puc. 5, ) IpUHUMAETCS paBHOH ), = h-y,.

[Ipu momocoBoit Harpy3ke (CM. puC. 5,2) MPOTSHKEHHOCTH SIIOPHI JaBICHUS MO BBICOTE V;, =(by +
2tg0gy.)/(tge + tg0y), HO MpHHUMaeTCs He OoJiee BENUYUHBI Vy < /1 - V.

5.11. BpemeHHbIE Harpy3KH OT HOABMKHOTO TPAHCIOPTA CIEAyeT MPUHUMATh B COOTBETCTBHH CO
CHull 2.05.03-84 “Moctbl u TpyOs” B BHIe Harpy3ku CK - OT MOOBM)KHOTO COCTaBa >KEIIE3HBIX
nopor, AK - ot aBroTpancnioptHsix cpeact [IK-80 - ot xonecuoit Harpy3ku, HI'-60 - ot ryceHmuHON
Harpy3KH.

[Mpumeuanns: 1. CK- ycioBHas SKBUBaJICHTHas PaBHOMEPHO paclpelejieHHas HOpMaTHBHAs
Harpyska OT IMOJBIDKHOTO COCTaBa JKEJE3HBIX AOPOT Ha 1 M IyTH, IIMPHUHA KOTOPOTO NPHUHUMAETCS
paBHO# 2,7M (110 UTMHE [ITaT).

2. JIK - HopMaTuBHas Harpy3Ka OT aBTOTPAHCIIOPTHBIX CPEJICTB B BUJIE JIBYX IOJIOC.

3. HK-80 - HopMaTuBHas Harpy3Kka, COCTOSINAs U3 OJHOM MalllMHBI HAa KOJECHOM XOAy BecoM 785
kH (80 Tc).

4. HI'-60 - HOpMaTHBHASA Harpy3Ka, COCTOAIIAS U3 OJHOW MAaIIMHBI HA TYCEHHYHOM X0y BecoM 588
kH (60 Tc).

5.12. Harpy3ku OT NMOJBHMXKHOTO TpaHCIOpTa (pHUc. 6) MPUBOAATCA K AKBUBAJIEHTHOM PaBHOMEPHO
pacipeaeeHHO MOJI0COBOH HArpy3Ke NpH CIEAYIOINX HCXOAHBIX JaHHBIX:

s CK - by = 2,7 M, a ”HTEHCHBHOCTB Harpy3ku ¢ == 76 klla Ha ypoBHE HU3a IITIaT;

st AK - by = 2,5 M, a FHTEHCUBHOCTb Harpy3ku, klla,

q =K (10,85 + y,tg0)/(0,85 + y,tgby) 2,55, an

roe K = 1,1 - a9 OCHOBHBIX MarucCTPaIbHBIX Jopor; K = § - g BHYTPEHHHX XO3SHCTBEHHBIX

JIOpOT.

Al Iﬁ':g_s
; ) Hii -8} &a=|j,5
ARy HP-B03 HH-80 HI-60 =37 a

a1y
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Puc. 6. Cxema npuBegeHust HATPY30K OT NOABHKHOI0 TPAHCIOPTA K IKBHBAJICHTHOI
M0JIOCOBOM HArpy3Ke

st HK-80 - by = 3,5 M, a ”HTEHCUBHOCTH Harpy3kH, klla,

q=112/(1,9 + y,tgby); (12)
st HI-60 - by = 3,3 M, a MHTEHCUBHOCTh Harpy3k, klla,
q =90/(2,5 + y,tgbo). (13)

5.13. HopmaTuBHYIO BEpTHKAIBHYIO HArpy3Ky OT MOJBI)KHOTO COCTaBa Ha aBTOMOOMIBHBIX
JIOpOTax TPOMBIIUICHHBIX MPEINPUITHI, TAe NPEeIyCMOTPEHO IBIDKEHHUE aBTOMOOWIEH 0co00
0ONBIION TPY30MOIBEMHOCTH W Ha KOTOPBIE HE pPAaCIpOCTPAHSIOTCS OTPAHWYCHUS BECOBBIX U
rabapUTHBIX TIApAMETPOB ABTOTPAHCIIOPTHBIX CPEICTB OOINEro Ha3HAYEHHs, CIEAyeT NMPUHUMATH B
BHIC KOJIOHH JBYXOCHBIX aBToMoOmiel Ab ¢ mapamerpamMu, npuBeeHHBIME B Ta01. 4.

5.14. Tlpu OTCYTCTBMM KOHKPETHBIX Harpy30K Ha MOBEPXHOCTH INPHU3MbI OOPYIIEHHS CIIETyeT
MPUHUMATH YCIOBHYI0 HOPMATHBHYIO PAaBHOMEPHO PACHpeelICHHYIO HArPy3Ky HHTEHCHBHOCTEIO 9,81
kITa (1 Tc/M?).

5.15. lunamuueckuii K03()PUIIMEHT OT MOABMKHOTO COCTAaBAa JKEJIE3HBIX JOPOT M aBTOMOOMIBLHOIO
TpaHCIIOPTa CIEAyET IPUHUMATh PABHBIM €IUHUIIE.



Tabunma 4

[TapameTpsbl Turm 1IByXOCHOTO aBTOMOOWMIIS
AB-51 Ab-74 AB-151

Harpyska Ha ocbk rpyxeHoro asromoouist, kH (Tc):

3aJIHIOIO 333(34) 490(50) 990(101)

TIEPEIHIO0 167(17) 235(24) 490(50)
Paccrosane mexay ocsimu (6aza) aBTOMOOHIIS, M 3,5 4,2 4,5
I"abapuTsl N0 mMpHHE (10 KOJecaM 3aJHEH OCH), M 3,5 3,8 5,4
Iupuna xoneu konec, M:

3aIHAX 2.4 2,5 3,75

MepeTHuX 2,8 2,8 4,1

PazmMep miomaaku conprukacaHus 3aJHIX KOJIEC C OKPBITHEM
Mpoe3XKel 4acTH, M:

10 JUIHHE 0,4 0,45 0,8
0 MIUPUHE 1,1 1,3 1,65
JnameTp Koseca, M 1,5 1,8 2,5

6. PACYHET NOAIOPHBIX CTEH

6.1. ITonmopHbIe CTEHBI CIEAYET PACCUUTHIBATH IO ABYM I'pyIHaM HPENebHBIX COCTOSHUI:

nepBas rpymnia (1o HecyIield ClIoCOOHOCTH) MPeAyCMaTPHBAET BHIITOTHEHUE PACIETOB!

10 yCTOﬁ‘lHBOCTH TMOJIOKEHU CTCHBI IPOTHUB CABUI'a U IMTPOYHOCTHU I'PYHTOBOI'O OCHOBAHUS,

10 IPOYHOCTH 3JIEMEHTOB KOHCTPYKLIUH U Y3JI0B COSAMHEHNI

BTOpas Tpynmna (1o IPUroJHOCTH K SKCIUTYaTallK) IPEIyCMaTPUBAET IIPOBEPKY:

OCHOBaHMH Ha JI0IycKaemble nedopmanumy;

9JICMCHTOB KOHCprKLlI/lﬁ Ha JOITYCTUMBIC BEJIMYUHBI PACKPBITHA TPCHIUH.

6.2. JlaBneHue rpyHTa IJIsl MACCHBHBIX MOJIIOPHBIX CTEH CJIEAYET ONPEAEIATh 110 YKa3aHUsAM pasl.
5 (puc. 7,a).

JlaBneHue TpyHTa I YTOJNKOBBIX MOAINOPHBIX CTEH CIELYeT ONPENEIsTh HCXOAS M3 yCIOBUS
0o0pa3oBaHusi 3a CTEHOM KJIMHOBHAHOW CHUMMETPUYHON (@ JuIi KOPOTKOH 3anHeld KOHCONH -
HECHUMMETPUYHON ) IpU3MbI 00pyIieHus (puc. 7,6). JlaBieHue rpyHTa IpHHAMAETCS JISHCTBYIOIINM Ha
HAKJIOHHYIO (PAaCUYETHYIO) INIOCKOCTh, MPOBEICHHYIO IO/ YIIIOM £ IpHu & = @'.

Yron HakJIOHa pAacyYeTHOM IUIOCKOCTH K BEpPTHUKAIM & omperessiercs u3 ycnoBus (14), HO
npuHuMaetcs He 6oxee (45° - ¢/2)

tg e =(b - t)/h. (14)

6.3. HauGonpmas BenWyWHA aKTWBHOTO NABJICHUS TPYHTA NPH HAIMYMH Ha TOPH30HTAIBHON
MIOBEPXHOCTH 3aCBHIIKA PAaBHOMEPHO PACIPENCICHHON HArpy3KH ¢ ONPENesieTcsl IPU PacloIOKEHHH
9TOM Harpy3ku B Mpejenax Bceil Mpu3Mbl OOpYILEHHMs, €CIM Harpy3ka He MMeeT (PUKCHpPOBaHHOTO
TMIOJIOXKEHHSI.

Pacuer yCTOﬁqHBOCTH MOJIOKEHHUS CTCHBI IIPOTUB C/IBUTA

6.4. PacueT yCcTOHYMBOCTH NOJOXKEHUS CTEHBI IPOTHUB CIABHUra MPOU3BOIUTCS U3 YCIOBUS
Fra < VCer/ ns (15 )

rae F, - CABUralomas cujia, paBHas CyMMe IPOEKIINU BCEX CIBUTAIONINX CHJI Ha TOPH3OHTAIBHYIO
IUIOCKOCTh; F. - yACPKUBAIOIIAs CUJIA, PaBHAsS CyMME MPOCKIMH BCeX YACPKUBAIOIIMX CHJI Ha
TOPU30HTANIEHYIO IDIOCKOCTB; V. - KOA((GUIMEHT YCIOBUI pabOTHI TPyHTa OCHOBAHHS: I MECKOB,
KpOMe IBIICBATHIX - |; M TBUIEBATHIX IIECKOB, a TaKKe MBUICBATO-TIIMHUCTBIX TPYHTOB B
cTabmm3npoBaHHOM cocTossHUA - 0,9; IUIS TBUIeBAaTO-TIIMHUCTHIX TPYHTOB B HECTAOMIN3UPOBAHHOM
cocrostHud - 0,85; I CKaJIbHBIX, HEBBIBETPEIIBIX U CIA00BBIBETPEIIBIX IPYHTOB - 1; BRIBETpENbIX - 0,9;
cuibHOBBIBeTpenbix - 0,8; 7, - K0dQOUIMEHT HANEKHOCTH MO HA3HAUYCHUIO COOPYKEHHS,
npuHuMaeMblid paBHeIM 1,2, 1,15 u 1,1 cooTBeTcTBeHHO Ay 3manuid u coopyskenni I, II u IIT xmacca,
Ha3HaA4Ya€MbIX B COOTBETCTBUU C le/IJ'I. 4

6.5. CnBuratomas cuna F, onpezaensiercst mo ¢popmyiie

Fsa:Fsa,y+(Psa’q: (16)
rie F,, - CIBUTaoIas Cuila OT COOCTBEHHOTO Beca IPyHTa PaBHa:



Fyay=Phl2; (17
Fy.q - CABUraollas CHila OT HArpy3KH, PACIOJOKEHHOH Ha MOBEPXHOCTH NPH3MbI OOpYIIEHMS,
paBHa:

Fsa,q:qub' (18)
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Puc. 7. PacueTHble cXeMbl NOANOPHBIX CTEH
@ - MAaCCUBHBIX; 6 - YTOIKOBOTO TPOQHIISL

6.6. Y nepxxuBaronias cuia Fy, Ui HECKalbHOTO OCHOBaHUS oNpeielsiercs mo Gopmyiie
er:Fv tg((PI‘ ﬁ)+bcI+Er: (19)
rie F, - cyMMa IpOeKIUi BCeX CHJI Ha BEPTHKAIBHYIO INIOCKOCTh
a) JUIsl MACCUBHBIX HIOATIOPHBIX CTEH
Fy=Fyu tg(e + 8) + Gt + 11 tgBb2, (20)
G, - COOCTBEHHBII BEC CTEHBI M TPYHTA Ha €€ YCTyMax.
0) /17151 YTrOJIKOBBIX MOJIOPHBIX CTEH (IpH £ < 0))
F,=Fytg (e +0 ")+ "y [h(b - /2 + td]+y tgBb2  (21)
rie jr - Kod(hQUUUEHT HaJeKHOCTH IO Harpyske, NpUMHMMaeTcs paBHbIM 1,2; E, - maccHMBHOE
COIIPOTHBIICHHE TPYHTA!

E,=yh% M2+ i, - Ditg o, (22)
rie A, - KO3(GGHUIUESHT MaCCUBHOTO CONPOTHBIICHUS IPYHTA:
b =t (45° + 91/2), (23)
h, - BBICOTA MPHU3MBI BHIIIOPA IPYHTA
h, =d + btgf. (24)

6.7. PacueT yCTOYMBOCTH MOMMOPHBIX CTCH MPOTUB CIBUTA JOJDKCH MPOU3BOIUTHCS IO (POpMYyIIe
(15) nns Tpex 3uHauenuit yrna B (=0, B=o/2 u B = ¢y).

[Mpu HAKIIOHHOW MOJIOIIBE CTEHBbI, KPOME YKa3aHHBIX 3HAUEHWH yria B, clexyeT MpOU3BOIUTH
pacyer MpOTHB CABUTa TAKXKe JJIsl OTPULIATENIbHBIX 3HAUSHUH yriia 3.

[pu cnBure no nogomee (f = 0) cuenyer yYuThIBaTh clenyromue orpanmdeHus: ¢ < 5 klla, @) <
30°, A= 1.

6.8. Y epxxuBarorias cuna F, Uist CKaJbHOTO OCHOBaHUsI OIPEACISICTCS 0 (hopMyJIe

Fsr :va—‘rEra (25)

rae [ - Ko3(hUIUESHT TPEHHs TOAOIIBBI 10 CKAILHOMY TPYHTY, MPHUHUMAETCS 110 PE3yJibTaram

HEMOCPEACTBEHHBIX HCIIBITAaHUH, HO He OoJee 0,65.

Pacyer npo4HOCTH FPYHTOBOr0 OCHOBAHMSA

6.9. PacyeT NpOYHOCTH OCHOBAaHHS CIICIYeT INPOM3BOMUTH IS BCEX CKAJIbHBIX TPYHTOB H

HECKaJIbHBIX NPH tgd; < sin @y U3 YCIIOBUs
F,<y.N,/y,. (26)

6.10. TaareHc yria HaKJIOHAa K BEPTUKAIM PABHOACHCTBYIOIIECH BHEIIHEH Harpy3Ku Ha OCHOBaHHE

OIIPEICTISIETCSI U3 YCIIOBHS
tgsl = Fm/Fw (27)

6.11. BepruxaibHas COCTaBAIONIAsS CHJIBI TMPEACTLHOTO COTNPOTHBICHUS OCHOBaHUS NN,

CJIOKEHHOTO HECKAJIbHBIMU TPYHTAMH B CTaOMIIN3UPOBAHHOM COCTOSIHHH, OIpeelsieTcs o Gpopmysie
N,=b" (Nb'yi+ Ny'd+ Ny ). (28)
rae N, N,, N.- 6e3pasmepHbie K0O3(bQUIUEHTHI HECYIEH CTOCOOHOCTH, ONpeenseMble Mo Tab.5 B



3aBHCAMOCTH OT PACUYCTHOTO 3HAYCHHS YIia BHYTPEHHETO TPEHHUS TPYHTAa ¢y M yIia HaKIOHA K
BEPTHKAIM O PABHOJICHCTBYIOIICH BHEIIHEH HArpy3KH Ha OCHOBAHUE B YPOBHE MOOIIBBI CTEHbI: d -

rIyOMHA 3aJI0)KEHHS TOAOIIBBI OT HIDKHEH IJIAHUPOBOYHON OTMETKH, M; b’ - TpHILENeHHas MHpHUHA
MOJIOIIBEI, ONpesiensaeMast o popmyIe
b'=h-2e. (29)

e e - OSKCUCHTPUCHTET TNPHUIOKEHHS PABHOICHCTBYIONIEH BCEX CHJI OTHOCHTEIBLHO OCH,
TIPOXOIANIEH Yepe3 MEHTP TSHKECTH MOIOMIBBI CTEHBI, BEIMYMHA KOTOPOTO OMpeessieTcs mo GopMyiie
(30) u HE HOoDKHA MPeBbIIIATh ¢ < b/3:

e=MyF,, (30)

rme My - cyMMa MOMEHTOB BCEX BEPTHKAIBLHBIX M TOPH3OHTAJIBHBIX CHJI OTHOCHTEIHHO OCH,

TPOXOAICH Yepes EHTP TSHKECTH TIOIOIIIBL

Tabauna 5
VYron Koa¢ddunuenTsr vecymeii cnocobnoctn N, N, u N,
BHyTpeHHero Tpenust | Koappuuuent IIPY yIJle HAKJIOHA K BEPTUKAIM PaBHOJEHUCTBYIOLICH
TPYHTa @ Tpaj BHEIIHEW HArpYy3KH Oy, TPaJl., PABHOM

0 5 10 15 20 25 30

N, 0 - - - - - -

0 N, 1 - - - - - -
N. 5,14 - - - - - -

N, 0,2 0,05 - - - - R

5 N, 1,57 1,26 - - - - -
N, 6,49 2,93 - - - - -

N, 0,6 0,42 0,12 - - - -

10 N, 2,47 2,16 1,6 - - - -
N. 8,34 6,57 3,38 - - - -

N, 1,35 1,02 0,61 0,21 - - -

15 N, 3,94 3,45 2,84 | 2,06 - - -
N, 10,98 9,13 6,88 | 3,94 - -

N, 1,66 1,25 0,78 | 0,33 0,07 - -

16 N, 4,43 3,87 32 2,38 0,54 - -
N. 11,75 9,81 7,51 4,61 0,93 - -

N, 1,96 1,48 0,95 0,45 0,14 - -

17 N, 4,92 4,29 3,56 | 2,69 1,08 - -
N, 12,52 10,49 8,14 | 527 1,86 - -

N, 2,27 1,72 1,13 0,58 0,22 - -

18 N, 5,42 4,72 3,92 | 3,01 1,61 - -
N. 13,3 11,17 8,76 | 5,93 2,79 - -

N, 2,57 1,95 1,3 0,7 0,29 - -

19 N, 5,91 5,14 4,28 | 3,32 2,15 - -
N, 14,07 11,85 9,39 6,6 3,72 - -

N, 2,88 2,18 1,47 | 0,82 0,36 - -

20 N, 6,4 5,56 4,64 | 3,64 2,69 - -
N. 14,84 12,53 | 10,02 | 7,26 4,65 - -

N, 3,48 2,64 1,81 1,06 0,5 0,12 -

21 N, 7,25 6,28 524 | 4,14 3,07 0,72 -
N. 16,02 13,53 | 10,87 | 8,01 5,26 1,12 -

N, 4,08 3.11 2,15 1,29 0,64 0.23 -

22 N, 8,11 7,01 5,84 | 4,64 3.45 1,44 -
N. 17,19 14,53 | 11,72 | 8,75 5,86 2,23 -

N, 4,67 3,57 2,5 1,53 0,77 0,35 -

23 N, 8,96 7,73 6,45 5,13 3,83 2,16 -
N, 18,37 15,53 | 12,56 | 9.5 6,47 3,35 -

N, 5,27 4,04 2,84 1,77 0,91 0.46 -

24 N, 9,81 8,45 7,05 5,63 42 2,88 -
N. 19,54 16,53 | 13,41 | 10,24 | 7,07 4,46 -




N, 5,87 4,5 3,18 2 1,05 0,58 -
25 N, 10,66 9,17 7,65 | 6,13 4,58 3,6 -
N, 20,72 | 17,53 | 14,26 | 10,99 | 7,68 5,58 -
N, 7,17 5,49 3,89 | 2,49 1,37 0,72 | 0,19
26 N, 12,21 10,46 | 8,71 | 6,98 526 | 4,01 | 0,99
N, 22,61 19,09 | 15,54 [ 12,04 | 8,55 6,08 | 1,37
N, 8,48 6,47 4,59 | 2,98 1,68 0,86 | 0,38
27 N, 13,76 | 11,75 | 9,77 | 7,83 5,93 443 | 1,98
N, 24,49 | 20,65 | 16,83 | 13,09 [ 9,43 6,58 | 2,74
N, 9,78 7,46 53 3,46 2 1,01 | 0,57
28 N, 15,3 13,05 | 10,82 | 8,67 6,61 4,84 | 2,97
N, 26,37 | 22,22 | 18,11 | 14,13 [ 10,3 7,09 | 4,11
N, 11,09 8,44 6 3,95 2,31 1,15 | 0,76
29 N, 16,85 | 14,34 | 11,88 | 9,52 7,28 5,26 | 3,96
N, 28,26 | 23,78 194 [15,18 ] 11,18 | 7,59 | 5,48
N, 12,39 9,43 6,71 | 4,44 | 2,63 1,3 0,95
30 N, 18,4 15,63 | 12,94 [ 10,37 | 7,96 5,67 | 4,95
N, 30,14 | 25,34 | 20,68 | 16,23 | 12,05 | 8,09 [ 6,85

[Ipumeuanns: 1. Ilpy NpomexyTOUHBIX 3HAa4eHUAX ¢ U O; Kodhduuuentel N,, N, u N,
JIOIYCKAaeTCs ONPENENUTD 110 HHTEPIIOJISLIHH.
2. 3navenus N,, N, u N, ipu @ > 30° npunuMarorcs kak aus ¢ = 30°.

6.12. Cymma MoMeHTOB M, onpenensiercs no Gopmyiam:
a) JJIs1 MAaCCUBHBIX HOJIHOpHI)IX CTCH
My = F[h* - tg (e +3) (b/2 - h* tg &) |+ZM,, 31

rae LM, - cyMMa MOMEHTOB OT COOCTBEHHOTO Beca CTCHBI M I'PYHTa Ha €¢ 00pe3aX OTHOCHUTEIILHO
[EHTPA TSHKECTH ITOAOIIBEI CTCHBI.

©0) 15t yroJKoBbIX cTeH (mpu € < 0y)

My=Fy [h*-tg (e + @) (b2 - h* tg &)] +¥'1y,(b - ©) [A(D - 41) + 6¢d]/12. (32)

rae h* - paccTosHHe OT PaBHOAEHCTBYIOIIEH COBHMIAIOMIEH CHIBI O HHM3a IOJOLIBLI CTEHBL; Yy -

K03(h(DULMEHT HAZIGKHOCTH 110 HArpy3Ke, NPUHUMAETCs, paBHbIM 1,2;

h* = [Fva,yh/?’ + Fm,q(h - ya - yb/z)]/va (33)
6.13. BepTukanbHasi COCTaBISIONIAs CHIIBI MPEACITLHOTO COMPOTUBIICHHS OCHOBaHUS N,
CJIOKEHHOT'O CKaJIbHBIM TPYHTOM, ompenensercs mo Gopmyne N, =R.b'. (34)

rzie R, - pacueTHOe 3HaueHHE Tpejeria IPOYHOCTH Ha OJJHOOCHOE CXKaTHE CKaJbHOTO TPYHTA.
Pacuer ocHoBaHmii no gepopmanusim

6.14. Ilpu OTCYTCTBMM CHELUAIbHBIX TEXHOJOTHUECKHX TpeOOoBaHMH pacyeT aedopMaiuu
OCHOBaHMS CYMTAETCSl YJOBIECTBOPHUTEIBHBIM, €CIIH CpPEIHEE [aBJICHWE Ha TPYHT I0J MOIOIIBON
(yHmamMeHTa OT HOPMATUBHOM HAarpy3Kd HE NPEBBINACT PACUCTHOIO CONPOTHBICHUS TPYHTA
ocHoBaHus R, a kpaesble - 1,2R:

P < R,
(35)
Pmax < L2R.

[Ipu sTOM 3MIOPY HANPSHKCHUH JOMYyCKaeTcs NPUHHMATh TPANCHUEBUIAHON WU TPEYTOJIBHOM.
[Inomane cxaToil 30HBI HPU TPEYTrONBHOW SIIOpE MOJDKHA OBITH He MeHee 75% oOmieil ruromann
(dhyHIamMeHTa noAnopHoi cTensl (e < b/4) (puc. 8).

KpaeBple naBneHus Ha TPYHT IO TOAOIIBOH CTEHBI , Pmex TIPH DKCIICHTPHCUTETE

Pmax

min

MPUIOKEHUS] PABHOJCUCTBYIOIIEH BCEX BEPTHKAIBHBIX CHJI OTHOCUTEIBHO IIEHTPA TSHKECTH MOIOIIBBI
e < b/6 onpenenstores 1o Gopmysie (36), a pu e > b/6 - o popmysie (37):
= F,(1+6e/b)/b (36)

Pmax
min

pmax = 2Fv/3C(), (3 7)



rae F, - cymMMa mpoekuuil BcexX CHJI Ha BEPTHKAJIbHYIO IIOCKOCTb, oIpezesseMas 1o GpopMysam
(20) m (21); e - IKCUEHTPUCHUTET NPHIOKEHHUS PAaBHOACHCTBYIOUIEH BCEX CHJI OTHOCHTEIHHO OCH,
MIPOXOAAIICH Yepe3 MEHTP TSHKECTH IMOAOIIBHI CTEHBI, onpenernsiemslit mo gopmyne (30); 3¢, - mmHa
SMIOPHI 110 oo1IBe (PyHAAMEHTA:

co=10,5b - e. (38)
6.15. PacueTHOE CONPOTHBIEHHE IPyHTa OcHOBaHHs R, kI1a (Tc/M?), ompenensercs o Gopmyiie
R = (Yerverlk) (Mybyn + Mydy'n + Mccy). (39)

TJI€ Y1 U Y2 - KOO UIMEHTHI ycI0BUI paboThI, NpUHUMaeMBbIe 110 Tab. 6;

k - xoapduureHT, TpuHAMaeMbId: k = 1, eclIM IpPOYHOCTHBIE XapaKTEPUCTHKH TPyHTA ® H C
OIIpeJIeTICHbl HETIOCPEICTBEHHBIMU UCTIBITAaHUSAME, U k = 1,1, ecii OHM NPUHSTHI 1o Tabun. 1-3 mpui. 5;
M,, M,, M, -xo>)GULMEHTH], TPUHUMAEMbIE 1O Taba. 7; b - MMpHHA NMOJAOWBHE (QyHJaMeHTa; d -
IyOnHa 3aJI0)KeHNUS OAOMBHI QyHAAMEHTa OT HI)KHEH IIIaHUPOBOYHOH OTMETKH.

2) iy 3) .
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Puc. 8. Cxema 1151 onpeaesieHus 1aBJeHU M0 MOJ0LIBOM CTEHbI
a - TIpY MaJIbIX KCHEHTPHUCUTETaX e < b/6; 6 - Ipu OONBIINX SKCIEHTpUCUTETaX e > b/6

Tab6muma 6
Koaddunmenr vy, s coopyxeHuit
€ )KECTKOW KOHCTPYKTUBHOM CXEMOI1
I'pyHTHI Ko humeHT [npu oTHOIIEHUH JJIMHBI COOPYIKEHUSI
Yer WJIM €r0 OTCeKa K BbicoTe L/H,
paBHbII
4 u 6oee 1,5 u MmeHee
KpymHoo610MOUHBIE c MecYaHbIM 1,4 1,2 1,4
3aMOJIHUTEJICM U TECYaHbIe, KPOME MEJIKUX U
MbLIEBATHIX
Ilecku:
MEJIKHE MbLIEBATHIE 1,3 1,1 1,3
B TOM 4HUCJIC:
MaJIOBIAXHBIE U BIAXKHBIE 1,25 1 1,2
HACBIIIEHHBIE BOIOH 1,1 1 1,2
[IpimeBaTo-rMUHUCTEIE, KPYITHO-OOJIOMOYHEIE C 1,25 1,1
IIbJIEBATO-TJIMHUCTBIM 3aIll0JIHUTECIIEM C
MoKasarejaeM TEKy4eCTH TpyHTa WA
sanojuuTens I; < 0,25
To xe, npu 0,25 <1 <0,5 1,2 1 1,1
To xe, npu I, > 0,5 1,1 1 1

[Mpumewanus: 1. K coopykeHHsSIM C JKECTKOH KOHCTPYKTHBHOW CXEMOW OTHOCSTCS Takue,
KOHCTPYKLIMM KOTOPBIX CIELHAIBHO NPUCIOCOONIEHBl K BOCHPUATHIO YCHIMH OT aedopMaiuii
OCHOBaHHMH, B TOM YHCJIE 32 CUET IPUMEHEHHS MEpOIIpUATHH, YKkazaHHBIX B 11. 270,6 CHull 2.02.01-83
“OCHOBaHUS 3IaHUH U COOPYKECHUH .

2. Tlpu TMOKOI KOHCTPYKTHUBHOH cXeme 3HayeHHE Kod(p(HLUEHTA Y., NMPUHUMAETCS PaBHBIM
€AVHUIIE.

3. IIpu npoMexxyTOUHBIX 3Ha4eHHAX L/H k03pHUIUEHT V., onpenenseTcs o HHTEePIIOALHN.



Onpenenenue ycminii B 3JieMEHTaX KOHCTPYKIUH

6.16. [1y11 MacCUBHOI MOJIIOPHOM CTEHBI BHYTpeHHHE ycuius N, O; u M; B ce4eHuH i-i Ha TiryOuHe
Vi, OTIpENIeNSIIOTCs 10 hopMynam:

Ni =2 Fy,

sai> (40)
M; =X F,ix; + X Fygiv;,
rae XF,; - cyMMa BCEX BEPTUKAJIBHBIX CHJI BBILLIE CEUEHUS i- I; LF, - CyMMa BCEX FOPU30HTAIBbHBIX
CUJI BBILLIE CEUeHHMs i-i; XF;x; - CcyMMa MOMEHTOB BCEX BEPTHKAJbHBIX CHUJ OTHOCHUTENIBHO LIEHTpa
TSOKECTH CEeUeHHs i-i; LFy,); - CyMMa MOMEHTOB BCEX TOPHU3OHTAIBHBIX CHJI OTHOCHTEIHHO IICHTpA
TSOKECTH CEUEHUS i-1.

Tabmmma 7
Yro1 BHyTpeHHETO KoadpdpummenTst VYron Koaddummentsr
BHYTPEHHET0
TPEHHUS Oy TPAI. M, M, M, TPEHHUS @y TPAL. M, M, M,
0 0 1 3,14 23 0,69 3,65 6,24
1 0,01 1,06 3,23 24 0,72 3,87 6,45
2 0,03 1,12 3,32 25 0,78 4,11 6,67
3 0,04 1,18 3,41 26 0,84 4,37 6,9
4 0,06 1,25 3,51 27 0,91 4,64 7,14
5 0,08 1,32 3,61 28 0,98 4,93 7,4
6 0,1 1,39 3,71 29 1,06 5,25 7,67
7 0,12 1,47 3,82 30 1,15 5,59 7,95
8 0,14 1,55 3,93 31 1,24 5,95 8,24
9 0,16 1,64 4,05 32 1,34 6,34 8,55
10 0,18 1,73 4,17 33 1,44 6,76 8,88
11 0,21 1,83 4,29 34 1,55 7,22 9,22
12 0,23 1,94 4,42 35 1,68 7,71 9,58
13 0,26 2,05 4,55 36 1,81 8,24 9,97
14 0,29 2,17 4,69 37 1,95 8,81 10,37
15 0,32 2,3 4,84 38 2,11 9,44 10,8
16 0,36 2,43 4,99 39 2,28 10,11 | 11,25
17 0,39 2,57 5,15 40 2,46 10,85 | 11,73
18 0,43 2,73 5,31 41 2,66 11,64 | 12,24
19 0,47 2,89 5,48 42 2,38 12,51 | 12,79
20 0,51 3,06 5,66 43 3,12 13,46 | 13,37
21 0,56 3,24 5,84 44 3,38 14,5 13,98
22 0,61 3,44 6,04 45 3,66 15,64 | 14,64

6.17. PacuerHsle ycunust (M3rudarolyie MOMEHTHI U TIONIEpEYHbIe CHIIBI) B YTOJKOBBIX TTOAIIOPHBIX
cTeHax (puc. 9) onpenemnstoTcs mo GopMynam:
st ceyennst 1-1

IpUY <ya+Vp
3 2
M1—1:P7/y /6h+Pq(y—ya) /2, 1)
2
Q1—1:Pj/y /2h+Pq(y—ya ;
opuy >y, + ys
3
My = P},y /6h+qub(y—ya —yb)/2,
(42)

2

TS cedeHust 2-2
a) B ciydae e > b/6



2 2
M = P" /2 - (l— /9 )/2,
2-2 vy x2 pmaxx2 ¥277%

(43)
=P x_ - 1-x, /6c );
92 v7x2 pmaxx2( Y21
at 5
' ]
H;'-! ‘?f-f
Lom
Y P
-] ol o]
X oy o
Puc. 9. PacyeTHasi cxema yroJkoBoii NOANOPHO# CTEHbI
NpH pacyeTe ee HA MPOYHOCTH
a - U3rudaroe MOMEHTHI; 6 - TIONIEPEYHbIE CHIIbI
0) B ciyuae e < b/6
w 2 3
My 5 = vaxz /2 - prnaxx2 (pmin / Pmax +3b/xy = 1) / 6b,
5 (44)
= pP" - 2 - 1]/ 2b;
Q-2 vyx2 pmaxe (pmin /pmax *2bi ) ) /25
IS cedeHust 3-3
a) B ciy4ae e > b/6
npu x; < E+x
3 ) 2
M3_3 = pmax(3C0 -b+ X3) / 1860 - PV}/X3 /2 - qu(X3 - é:) /2 - (45)

_xg(Pv’y - va)/6(b —1);

2
Q3_3 :pmax(3C0—b+X3) /6CO_PV)/X3_qu(x3_§)_

2

-x3 (PV’}, —va)/z(b—z); o

mpu x3> £+ x,,

3
2
Ms 3 :pmax(3CO —b+x3) /18¢ —Pv7x3 /2—quxb X
(47)
12)-x3(p, —p, ) re(-1);
x x3—§—xb -3\ By — By 6\b—1);



2
2
03 3= PmaX(3CO —b+x3) /6cqy - Pv7x3 - Pqub —-x_ x

(48)
x (PV'}, B, )/2(b ~1);
0) B ciryuae e < b/6
mpu x3< § + x,
3 2
M3_3 = Prmin*3 (pmax /pmin + 3b/x3 - 1)/61)— vax_,’ /2 -
> (49)
_qu(x3 —5) /2—x3(PV'y —va)/6(b—z);
2
Q3_3 = pminX3 (pmax /pmln + 2b/)C3 - 1)2]) - Pv},xS -
) (50)
-, (x3 - §)—x3 (PV'7 - PW)/2(b— t);
mpu x;3 > & + x,
3 2
M3_3 = pminX3 (pmax /pmln +3b/X3 —1)/6b_ PV]/x3 /12—
X (51)
_ quxb(x3 —iox, /2)—x3(PV'7 - va)/6(b ~1);
2
O3 3 = Prin®3 (pmax /pmin +2b/ x3 = 1)21) - ij/x3 -
(52)

- Py, - xg(Pv/y - PW) /2(b-1);

MaxkcumanbHble pacdeTHble ycwiaus M W () B JMIEBBIX W (QYHAaMEHTHBIX IUTUTAaX JTOJDKHEI
MIPUHUMATHCS TI0 TPAHSIM COIIPSTAeMBIX JIIEMEHTOB.

6.18. IHTEHCUBHOCTH FOPU3OHTAJILHOTO JAaBIEeHUS P, U Py, ¥ BBIYUCIAIOTCS 1o GopMynam pasi. 5 ¢
yaeToM 1. 6.2.

MHTEeHCHBHOCTh BEPTUKANBHOTO JIABIEHHUS OT COOCTBEHHOTO BECa IPyHTA B IIpU3Me oOpymenus P,,
U OT BPEMEHHOH Harpysku P,, onpelensoTcs no hbopmynam:

P,,=P,tg (e + @)/tgg; (53)
Py=Pitg(etoitge;  (54)

MHTEHCHMBHOCTh BEPTHKAIBHOIO JABIEHHS OT COOCTBEHHOrO Beca IPyHTa P, W Haj nepeaHei
KOHCOJBIO P\, B KOHTYpe abc onpesensercs no Gopmymnam:

P\, = g (55)
P, =7wd. (56)

Koaddument HanexxsocTH 110 Harpyske yrB hopMynax (55) u (56) npunumaercs paBHBIM 1,2.

Paccrosinue ot BHyTpeHHeﬂ T'paHu CTCHbI OO0 Hadajla S3MHI0Pbl MHTCHCUBHOCTU BEPTHUKAJIBHOI'O
JTABJICHUS TPYHTA OT BPEMEHHOH HATpy3KU OTPENENIIeTCs] BRIPAKEHHEM X, = ), tg €, a BEIUUHUHA X; =
tg €.

6.19. KpaeBple qaBieHHs Ha TPYHT O] TOJOIIBOW CTEHBI Piyin M Prmax OTIPEACISIOTCS 110 (hopMyIam
(36) u (37) u3 ycioBHs pacyeTa Mo MepBoi rpymIe npeaeIbHBIX COCTOSHUH.

6.20. KOHCTpPYKIMH TOAMOPHBIX CTEH, 3JEMEHTHl KOTOPBIX MIAPHUPHO COIPSDKEHBI THOKUMHU
CBA3SIMU (HAmpUMep, YTOJKOBBIE CTEHbI C AHKEPHBIMU TATAMH), CIEAYEeT PacCUMUTBIBATh IIO CXEMe,
npeacTaBieHHo Ha puc. 10.

[Tpu >TOM paccMaTpHUBarOTCS ABA CIIy4as 3aTPYKEHHS IPU3MBI 0OPYIIICHNST BPEMEHHON HAarpy3KOii:

1-# cimywaif - Harpy3Ka pacroyiokeHa Ha YacTH IMPU3MbI OOPYIIEHHUS, YTO CO3aeT MaKCHMaIbHbIHA
HpOJ’leTHblﬁ MOMCHT B BEPTUKAJIBHOM 3JIEMCHTEC CTCHBI,

2-i ciydail - BpeMeHHAasi Harpy3ka pacIiojio’KeHa Ha BCel TOBEPXHOCTH MPHU3MbBI OOPYIICHHS, YTO
CO3/1aeT MaKCHMAIIbHBIC YCIOBHUS B OCTABHBIX AIEMEHTAX CTEHBI.

BenmuuHbI pacueTHBIX yCHINN B CEUYSHHUAX 3JIEMEHTOB CTEHBI ONPEACIISIOTCS 1Mo GpopmMyiam:

IS ceueHnit 1-1
2
Ml—l =-y (P}/y/3h+Pq)/2,
(57)

JUIS ceueHn 2-2



2
3
My, =-yP, /6h—Pq(y—hb) /2+U1(y—hb)+Vla(h—y)/(h—hb),

) (58)
Q2_2 =y P}/ /2h+qu -U, +V2a/(h—hb),
rie U, = [P+ 3P (h-hy)*1/6(h-hy); (59)
Vi=U/tg o (60)
U, = (3P, + P,)/6(h-hy); (61)
V= Ultga, (62)
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U1 u Vl - FOpI/ISOHTaﬂbHaH nu BepTI/lKaﬂbHaH COCTAaBJIAOLINEC yCl/lJ'll/lﬂ B Tire HpI/l YaCTUYHOM
3arpy’KeHUHM PaBHOMEPHO pacIpelieliecHHON Harpys3koi; U, u V, - TOpU30OHTANbHAS W BEPTUKAIbHAS
COCTABJISIFOLIME YCUITUSL B TSTE [P MOJTHOM 3arpy»KSHHUH PABHOMEPHO PACIIPE/ICICHHOW HArpy3KOii.

Puc. 10. PacueTHasi cxeMa MOANOPHO# CTEHBI
¢ aHKePHBIMU TATAMUA

Ipu e < b/6:

TS cedYeHust 3-3



+3b/x3—1)/6b,

3
M3_3 = —G1x3 /2 + pmaxx3 (pmin /pmax

(63)
03 3= G1 —pmaXx3 (pmin /prnaX +2b/ Xy 1) /2b;
I ceuenns 4-4
B 2 3 (b ) , (b )
M4_4—Pv7/X4/3—X4 PV}/ —t—X4 +PV}/X4 /6\b—t)—
2 3
—quX4 /2+pmlnX4(pmax /pm1n+3b/X4 —1)/6[7, (64)
2
O4-4 =04 = Pg¥4 * Prmin*4 (Pmax / Prin +2b/ x4 - 1)/217?
TJISL cedeHust 5-5
2 3 ,
M5_5 = - v},xs /3- Xs[Pv]/(b -t — XS> + PV}/XS] / 6([) — t) -
2/ 3 / b / 6b
- quXS 2+ Pmin®5\Pmax / Pmin 3 /x5 —-1)/6b+
(65)

+V2(x5 _bZ) +U2a,

2
Q5—5 = —G5 - quxs + Pmin*s (pmax /pmin +2b/ X5 — 1) /2b + Vz.
Ipu e > b/6; (cy=0,5b - e):
IS cedeHust 3-3

2
My x=-Gx [2+ 1-x /9 |/2.
3-3 13 pmaxx3( 3 c)
(66)

=G - 1-x,/6c,|;
93 1 pmaxx3( 3 CO)

I ceuenns 4-4

2 2 ,
My_y = Py /3—x4[Pv (b—t—x4)+PWx4]/6(b—z)—

3
_ quxi /2 + pmax(3co -b+ x4) /1860, (67)

2
(3c —b+x) / 6c ;
0 4 0

O4-4="04 - Rgxatr

JUISL cedeHust 5-5

2 2 ,
M5_5 =—vax5 /3—XS [PV}/(b_t_XS)+PV}/XS]/6(b_t)_

3
2
- quXS /2+pmax(3co —b+x5) /1800 +
(68)

+V2(x5 —b2)+U2a,

2
Os_5=-Gs - quxs +pmaX(3c0 —b+x5) /6c0 +V2.

rae G, - Bec IUTUTHI B TPYHTA, PacIoIOKEHHOTO CIIpaBa OT cedeHus 3-3;
Gusy = [Pofb - 1= 2)/(b - 1) + Px/(b - 1)+P, 2.

6.21. MakcuMalibHble YCHJIMS B aHKEPHBIX TsIrax S, MMEIOLIMX [IAPHUPHOE COIPSHKCHUE C
JIMLEBBIMH U (QYHIAMEHTHBIMH IJIUTAMHU, OIPEENISIOTCS [0 BTOPOMY Cily4aro 3arpysxenus (1. 6.20) mo
hopmyie

S'= U,/sin a.. (69)



YuyuteiBas BO3MOXKHOCTb 3aBHCAHUS IpyHTa, paCu€THOC YCUJIMC B TArC CJICAYCT YBCIUYUTHL B 1,5
pasa.

6.22. Pacuer mienmeBOro masa B CIydae JKECTKOTO CONPSDKCHHS COOPHOHM IHMIEBOH IUIUTHI C
¢yamamentHol umTol (puc. 11) ocymiecTBisieTcs W3 YCIOBHS, YTO MpPH OEHCTBUM MOMeHTa M B
IIeJIEBOM TMa3a BO3HHUKAIOT CWIbl P C TmjedoM BHYTpeHHeW mapel a. Churaromias cuina Q
MPUKJIAIBIBACTCS K BEPXHEH YaCTH CTCHKH Ia3a. B BepXHeW W HIDKHEH 4acTSX CTEHOK I1a3a BO3ZHUKAIOT
C)KUMAIOINE HAMpPSKCHHS, PaBHOICHCTBYIOIIHE KOTOPHIX TPIIOXKEHBI Ha paccrosHusx 0,17 or
BepxHei rpanu na3a u 0,15/ - ot HwkHel yacty (/ - BpIcoTa Ta3a).

I'opuzoHTanbHble W BEPTUKAIBHBIE  COCTABILIIOIIME BHYTPEHHEH  Iapbl

OMPEIETSFOTCS
COOTBETCTBEHHO 10 (hOpMyJIam:
P.= My sin20/0,75; (70)
P, = My, sin a cos a/0,751. (71)
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Puc. 11. PacueTHas cxeMa IIeJIEBOr0 Ma3a

BHyTpeHHue ycunus B ceueHun 4-4 BBIYUCISIOTCS 10 popMyiam:
M4_4 = (PZ + Q[_I)O,gl,

Oy 4=F+0p

Pacder mpaBoii CTEHKH MIETCBOTO Ma3a MPON3BOANUTCS TaK XKe, KaKk pacdeT N3rudaeMoro 3JIeMeHTa.
BHyTpeHHNE yCHIINS B CEYCHNH 5-5 BBRIYUCISAIOTCS 1O popMyiam:

(72)

Ms s = P,0,I5]+ Pyz;
Os 5 = Py; (73)
N5 5 =1y

Pacuer neBoil cTeHKH IICJIEBOI0 I1a3da MPOU3BOAUTCA TaK XKE, KaK pacdeT BHCUCHTPCHHO

PacTSHYTOTO 3JIEMEHTA.

BHyTpenHne ycuus B ced4eHNH 6-6 BEIYUCISIOTCS 10 popMyiam:



2
Mg 6 = (Pe + Q[—I)(O’9l+0a5ll)Jr Fgh = b3 (pmax T3 /2)/3;
O6-6=1% _(pmax + p3)b3 /2 79
N6—6 = Pz +QI_15

TTI€ Piax - OPAMHATA AABJICHHUS TPYHTA IO MOOIIBE CTEHBI; BRIYHCIsAeTcs o dopmynam (36) u (37)
OT pAacyeTHBIX HArpy30K; p; - OpAMHATA JABJIEHHs TIPYHTa Ha pacCTOSHUM b; OT MpaBoOil TrpaHH
TIOJTOTIIBBI.
Ipu e < b/6
P3 = Pmax - b3(pmax 'pmin)/b- (75)
Ipu e < b/6
p3= (l - b3/300)pmaxa (750)
rae ¢o = 0,5b - e.
Pacder nHuMIIA 1mIEI€BOTO Ma3a MPOM3BOIUTCS, KaK pacdeT BHEIICHTPEHHO PACTSHYTOTO AJIEMEHTA.

[Mpumeuanne. IIpu onpenenenun TpeOyeMol IUIOIAAM MTPOIOILHON apMaTypsl B CeUeHUH 6-6 (13
YCIIOBHUSI pacdera MLIEJIEBOTO Ia3a) pacdeTHOE CONPOTHBICHHE apMaTypHOH CTaaM Ha pPacTSHKECHHUE
JIOJDKHO OBITh YMEHBILEHO MyTeM BBeieHHs K03 dunuenrta ycnosus padbotsl, pasaoro 0,7.

Omnpenenenne nporuda Bepxa cTeHbl

6.23. Pa3Mep HIKHEro CeueHHs BEPTHKAIBLHOTO AJIIEMEHTa YTOIKOBOW CTEHHI f, PEKOMEHIYeTCs
Ha3Ha4YaTh HE MeHee Benu4uHbl /p/15 (hy - BBICOTA CTEHBI OT €€ Bepxa 0 YPOBHs COIPSIKCHUS C
TUTUTOR).

[Tpn onpeneneHnn mporuda CTEHBI NPU €€ M3THOE >KECTKOCTh JKEJIE300€TOHHOTO 3JeMeHTa B
JIOITyCKAETCSl OMpPENeNIATh C YyYeTOM IUIACTHYECKHMX CBOMCTB O€TOHAa ¥ TOSBICHUS TpEIIUH B
pacTsHyTO# 30HE 37eMeHTa 1o hopMmyie

B=0E,l, (76)

rae E, - HavyaJdbHBIM MOXIYyNb YIpPYroCcTH OETOHa Ha CKatue; I, - MOMEHT WHEpIUH HIDKHETO
ceueHusi cTeHsl; 0 - koadduiment, npuHuMaembiid paBHbIM 0,35 TIpH UTUTETLHOM JEHCTBHU HArpy30K
u 0,5 - pu KPaTKOBPEMEHHOM.

lopuzoHTabHOE TIEpEMElIeHne Bepxa CTeHbl A TMpU HAIMYAMU CIUIOMIHOW PaBHOMEPHO
pacnpeielieHHO# Harpy3KH Ha Ipu3Me oOpyIIeHHs OnpeaeNseTcs 1o popmyJie

A=(4P,+15P,) hy /1208,  (77)

rine P, n P, - ”HTEHCUBHOCTh TOPU30HTAILHOTO JABJECHHS TPYHTa Ha TIIyOuHE /1y OT HOPMATUBHBIX
Harpy3soK.

[penenbHbIi TPOrud Bepxa CTeHbl A He J0JDKEH MTPEBbILIATh BETUYHUHBI /1y/75.

I'opu3oHTaIbHOE TIEpEeMENICHUE BepXa CTEHBI, BHI3BAHHOE KPEHOM IIOJIOUIBBI, OMpENesieTcs: Mo
thopmymne

A = 5Mh/b’E, (77a)

rie M, - HOpMaTHUBHBIH MOMEHT BCEX CHJI OTHOCHTENBHO LEHTPA TSHKECTH MOIOIIBHI CTEHBI; F -
MOIynb nedopManuyd TPyHTa OCHOBaHUS; /i - BBICOTA CTEHBI; b - IIMPUHA MONOIIBH (hyHIAMEHTA
(cTena mojaBana).

7.PACUYET CTEH IIOJBAJIOB

7.1. 3a pacueTHy0 CXeMy KOHCTPYKI[HIA [TO/{BAJIOB MPHUHUMAETCS MMOMEPEYHAsi pama, COCTOsIIAs U3
CTE€H, KOJIOHH U OTIMPAIOIITUXCS Ha HUX DJIEMEHTOB MEPEKPHITHS (puc. 12).
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Puc. 12. PacyeTHasi cxemMa nonepe4Hoii paMsl NogBaJIa

T IE O[T

-

Puc. 14. PacueTHas cxeMa cTeHbI nNoABaJia (0JI0YHbIIA BAPUAHT)

7.2. Pacuer HapyXHBIX CTEH HOJBAJOB IPOWU3BOJUTCS M3 YCIOBHUS 3arpy>KeHHUs I10/1BaJIa TPYHTOM
(cuMMeTprUYHOE 3arpy’KeHUe) U OTHOCTOPOHHEW BpeMEHHOH HAarpy3KOi g.

7.3. PacdeTHble ycuus B CTeHax mojaBana (puc. 13, 14) onpenenstorcs B 3aBUCUMOCTH OT BEJTMYNH
peakuuu R Ha BepXHEW orope, KOTOpas BBIYHUCISETCS C YYETOM BO3MOXKHOTO IepepacipeaeieHus
ycmwini oT moBopora (KpeHa (yHIaMEeHTa) W CMELIEHUS CTeHbl MpU 3arpy>KeHnu IojBaja
OJIHOCTOPOHHEW BPEMEHHON Harpy3koi

R=R;+R,,
rae R[ u R2 - COOTBETCTBCHHO PCAKIHNHU OT CUMMETPUYHOTO U OJHOCTOPOHHETO 3arpy>KCHUA.
7.4. Ilpy cuMMETPUYHOM 3arpy>KeHHH MoJIBajla PEaKIHIo R; ClelyeT ONpenelsTh o GopMyIe

2
R, = [Pyl(vl +km/2)+(Py2 —Py1)<v2 + km /6)]h2 /(1+k) -

~Gyek /(14 K)(hy + 13
rne P, u P, - MHTCHCUBHOCTH TOPH30OHTAIBHOIO NABJICHHS IPYHTa OT COOCTBEHHOTO Beca
COOTBETCTBEHHO Ha riyoune /h; u (h;+h;), onpenenstorcs no Gopmyiie (1) npu 3HaYeHUAX A, k; U 0,

(78)



onpenensieMbix o Gopmyiie (6), k - Ko3(hGUIMEHT, YIUTHIBAIOUINA U3MEHCHHE Peakiuu R; 3a cuer
noBopora GyHIaMenTa
k = oE,Lm’*/Eb’h,, (79)

3MeCh ® - KOXPPUIHMEHT ® = 6 JUIA TMOJIOKUTEIbHBIX 3HaueHWd M u Q; ® = 3 - mia ux

OTPHIIATENbHBIX 3HAYCHHH, a Takxke it My u Fy, (cM. puc. 13);
m = (hy + hs)hy;  (80)

rne E, - Monynb ynpyroctu 0etoHa; E - MOIyJb JeOpMalMyd TPyHTa OCHOBaHHS; b - IIUpUHA
MOJOIIBEI ()yHAAMEHTa CTEHBI; [, - MOMEHT MHEpPUMH | M Ce4eHHs CTEeHBI, KOTOPBIH JOIycKaeTcs
OTIPEeNeNIATh IO PUBEACHHON TONIIUHE CTEHEI 1,04, OTIPEAETIAeMOit TT0 popmyre

tea= 2t +1,)/3, (81)

IZie ¢; - TOJNIIMHA CTeHbI B BEpXHEH 4acTH; #,; - TO *Ke, B HIDKHEH yacTu (B ypOBHE CONPSIKEHUS C
¢ynnamentom); G; - Bec TpyHTa Ha BHEIIHEW CTOpOHE (QYHAAMEHTa; € - SKCLEHTPUCHUTET MPHUII0KEHHS
cuiel G; OTHOCHTENBHO IIEHTpa TKECTH TOAOMBHI (QyHAaMEHTa;, V; U V; - KOI((UINCHTHI,
YYUTHIBAIOIINE U3MEHEHNE TONIIIHEI CTEHBI 110 BBICOTE M IPHHUMAaEMEbIe 1o Tabd. §.

Tabinma 8
t/t; 1 0,7 0,6 0,5 0,4 0,3
7 0,375 0,375 0,346 0,335 0,321 0,303
V) 0,1 0,092 0,088 0,083 0,076 0,069

7.5. Ilpy OIHOCTOPOHHEM 3arpy’K€HUM IOJBajla BPEMEHHOW HArpy3Kol peakuuoo R, ciemyer
omnpenessTh mo hopmyJie

Ry=Poh, (vi + km/2)/(1 + k + k)) - Goek/(1 + k + k;)(hs + h3), (82)

rae P, - WHTEHCHBHOCTh TOPU3OHTAIBLHOIO JIABJIEHHS TIPYHTa OT BpPEMEHHOH HarpyskH,
onpenensercss o popmyne (3) mpu A = tg’0y; G, - BeC BPEMEHHON HATPY3KH, ONMPEIEISIETCS MO
¢dopmyiie pyHnamenTa; k; - K03 UINECHT, YUUTHIBAIOIINI U3MEHEHUE Peakunuy R, 3a CUET CMEIIEHHMs
MEPEKPBITHS IPU OAHOCTOPOHHEM 3arpy>KEHUH MOBajIa

ky = koEI/E' b (83)

31ech ky - koapdunuent, k = 4 - OAHOMPONETHHIX MOABAJOB; k = 3 - ISl ABYXMPOJETHHIX; k = 2 -
JUIsL TpeXnpoJeTHbIX; k = 0 - JyuIs NOABAJIOB C HECMEIIAaeMbIM IepeKpbiTueM; E' - MOJIyJb IpyHTa
3aCBINKH, BEJIMYMHY KOTOPOTO JOIYCKAeTCsl ONpPENessTh 1o GpopMmyIie

E'=(0,5+0,3h,)B,E, (84)

rze h; - pacCcTOsIHME OT YPOBHSI OJIa IO HM3a MEPeKpbITUs (3HaYeHHe B CKOOKaxX NMPHUHUMAETCS He
Oonpme equHUIEB); 3; = 0,7 - mpu 3ackike TpyHTOM ocHOBaHUS; 3; = 0,9 - TO ke, MaTOCKUMaeMbIM
rpyHTOM; E - MOIyINb lepopMaIvy rpyHTa OCHOBAHUSL.

7.6. Ilpm HanM4YMM KOHCTPYKLMH, NPEISITCTBYIOIIMX MOBOpoTy (yHaaMeHTa (CrulomrHas
(yHmaMeHTHas IUIMTA, TIEPEKPEeCTHhIE JIEHTH (YyHAaMEeHTa Uil BHYTPEHHEro Kapkaca W T.IL.),
kodpdunuent k£ B popmymnax (78) m (82) ciemyer NMpHUHUMATH PAaBHBIM HYIIIO, JUI KOHCTPYKITHIA,
MPEMSTCTBYIOINX CMEIICHHIO MEPEKPHITUS IOJBaNla, a TAKXE IPHU CHMMETPUYHOM 3arpyKEHHU
10JIBajla BPEeMEHHOW Harpy3koit koaddunmenr k; B popmyse (82) ciaenyer npuHUMaTh PaBHBIM HYJIIO.

7.7. Pacuer ycTOWYMBOCTH CTEH MOABala MPOTHB CIABHra HpOW3BOIUTCS M3 ycioBus (15) s
3naueHus = 0.

YaepxuBaroniyto cuwiy Fy,. ciemyer omnpenenste mo ¢dopmysie (19), a capuraromiyio cuiy Fy, B
ypoBHe nojiouiBel pyHgaMenTa o gopmyie

Fo=-R+ (P, + Py +2P)(hy + h3)/2, (85)

rie P, - MTHTEHCHBHOCTb TOPU30HTANIBLHOTO JIaBJIEHHs IPYHTa OT COOCTBEHHOTO Beca Ha IiTyOuHe /.

7.8. Ecimm ycTOHYHMBOCTH CTEH TWOIBala MPOTHUB ciasura (ycmoBue 15) He obecnednBaeTcs
OPUHATBIMH  pa3MepamMu  (yHZaMeHTa,  HEOOXOIUMO  TPELycCMaTpuBaThb  MEPOIPHSTHS,
IPENSTCTBYIOIUE CABUTY, HAIIPUMED YCTPOUCTBO PACIIOPOK U AP.

7.9. Pacder mpoYHOCTH I'PYHTOBOT'O OCHOBAHHsI IPOM3BOIUTCS M3 ycioBus (26). B atom ciryuae
PaBHOJICHCTBYIOIIAS BEPTUKAIBLHOTO IABJICHUS TPYHTA F, onpeaensercs NpH 3arpy’>kKeHUN BPEMEHHOM
Harpy3Koi MpoJieTa NepeKphITHs 0Bajla, MPUMBIKAIOIIET0 K CTEHE, 10 (hopMyIie

FV:G1+G2+G3+G4, (86)

rne G; - Bec (yHAaMeHTa M TpyHTa Ha ero ycrymnax; G, - BeC KOHCTPYKLHMH I10/1BaJIa, TPyHTa U
BPEMEHHOW HAarpy3KH Ha MEPEKPHITHS (C yU4ETOM pacueTHOH rpy30BOH IUTOMIAAN).

7.10. Ilpy HanMUuM MEPONPHATHH, NPENATCTBYIOLIMX CABUTY (YHIaMEHTa, Yroj HakJIOHa
paBHOzEHCTBYIONIEH BHEIIHEW HArpy3kh K BEpTHKAIM O; B YPOBHE IIONOWIBHI (DyHIAMEHTa MNpHU



pac4deTe NpOYHOCTH IPYHTOBOI'O OCHOBAHMS IIPUHUMAETCS PAaBHBIM HYIIIO.

7.11. MoMeHT B ypoBHE MOJOMIBEI (DyHJaMEHTa OTHOCHTEIBLHO OCH, HPOXOAALIEH Yepe3 LEeHTP
TSDKECTH MOAOIIBHI PYHAaMEHTa, CIIEAYET OMPEACIATE 1Mo hopMyiie

Mo=-R(h; +h3) + (2P, + Py3 + 3P,)(h; + h3)’/6-(G; + G>)e. (87)

7.12. PacueTHble yCHIMS B CTEHAX OJ[Bajla ONPEEIISIFOTCS 110 CIEAYIOMUM (hopMyJiam:

MPOJIETHBIA MOMEHT Ha PAaCCTOSIHUM Y. OT BEPXHEHN OMOPbI

Mv: QRyC-[(P}/f +Pq) +(P72'P71)yc/3h2] yg/z; (88)
PAcCTOSIHUE OT BEPXHEN ONOPBI 1O MAKCUMAJIBHOT'O IPOJIETHOTO MOMEHTA

2
Veo = {\/(Pyl + Pz) +2Q6(Py2 - Pyl)/hz —(P71 + Pq)}2 /(Pyz —Py1)‘ (89)

MoTIepeyHast CHIIa B TIPOJIETE Ha PACCTOSIHUU ), OT BEPXHEH OMOPHI

0,= 0, 'yc[(P,vI + Pq)hZ + (P72 - Pyl))’c/z]/(PyZ - Pﬂ); (90)
HOHepe‘IHaSI CHhJIa B HIOKHEM CCUYCHHUU CTCHBI

QH:QB' [(P;/I +Pq)+(Py2'PyI)/2]h2; (91)
I/I31“I/I6211011H/II>1 MOMCECHT B H’)KHEM CCUCHUMU CTCHBI
2
MH = QBhZ - [(P;/I + Pq) + (P;/Z - P;/])/3] hz /2 (92)

B dopmynax (88)-(92) monepeunas cuia B BEpXHEM cedeHUH cTeHsl (O, = R.

7.13. Ilpu HEMOJIHOH 3MI0PE UHTEHCUBHOCTH TOPU30HTAIBHOIO JIABJIEHUS TPYHTA 10 BBICOTE CTEHBI
MOJIBAIGHOTO TIOMEIIEHHUsI M HECMEIIaeMOM TIepeKphITHU (cM. puc. 14) peakuns B ypOBHE HHU3a
nepexpeITHst R onpenensiercs o Gopmyse

2
R=0, :(hl +h2){Pq[4n13 —n? +4k(n1 +n) /ml]/8+
3 4 3
Pyo|15n] =3y +20k(n1+n) fmyny [1120} /(14 k) + (93)

+[Mc(1,5m1 + k)— Gek]/H(1+k).
rae
my =H/(h1 +h2);
w= iy /(g iy ) ©4)

ny = hy /(/11 +h2);

M, - n3rubaromunit MOMEHT Ha YPOBHE MEPEKPBITHSL.

Cauraromtyto cuiy Fy, u uzrn6aromuii MOMEHT M, B ypOBHE IMOJOMIBBI CIEAYET ONPEIEIsTh MO
dhopmynam:

Foa=-R+ Py + 2P;)(h: + h3)/2; (95)
My=-RH+ PJ’/2 + P3h’/6 - G+ M,.  (96)

7.14. PacuerHble ycuinsi B KOHCTPYKTHBHBIX 3JIEeMEHTaxX IoJBajia (PHUIeisiX, KOJIOHHAX, IUTHTaxX
MEePEeKPBITHs, (yHAAMEHTaXx W T.I.) CIEOyeT OIPEAESATh IO W3BECTHBIM IPAaBWJIAM CTPOUTEIHHOU
MEXaHUKH.

7.15. Pacuer ocHOBaHu# npu AeopMaIHsIX MPOU3BOIMT 110 I1. 6.14.

7.16. PacueTHOE conpoTuBIIeHHE rPpyHTa ocHOBaHUs R, K[la, orpenensiercst mo ¢popmyie

_ Yel’e2

M, by ip + Mydy i +(Mq —l)dey/’H +Meepr|s 97)

Tae Y. U Y. - KodpduuueHTH ycnmoBui paboOTH, NMpHHHMaeMmble mo Tabn. 6; k = 1, ecmm
MPOYHOCTHBIE XapaKTEPUCTHKH I'PYHTA (P U ¢) ONpeeIeHbl HEOCPEICTBEHHBIMU UCIIBITAHUSIMU, U k =
1,1, ecnn oHu NpuHATHI 110 Tab. 1-3 mpui. 5; M,; My; M. - x03hGUIMERTH], TPUHUMAaEMbIE 110 TalI. 7;
d - TiyOuHa 3aJI0KeHUsl MOJOLIBBI (hyHIAMEHTa OT Moja MojABana; d, - NPHUBEJCHHAs TiIyOuHA
nojBaia, d, = 2 M Ipu mupuHe moasaia MeHsbine 20 M u d, = 0 - npu mupuHe nmoasaia 6osbiie 20 M.

8. PACYUET IIOJAIOPHBIX CTEH U CTEH IOJIBAJIOB C YYETOM
CEMCMHMYECKHUX BO3JEMCTBUI



8.1. TlonmnopHbIe CTEHBI M CTEHBI MOABAIOB B pailloHax ¢ celcMUYHOCTBIO 7 M Ooyiee OaioB
JOJDKHBI TIPOEKTHPOBAaThcs ¢ yderoM TpeboBanmii rnaBel CHull 1I-7-81 "CrpoutenmsctBo B
celicMUYecKux paioHax".

8.2. IHTeHCHBHOCTH TOPU3OHTAJILHOTO JIABJIIEHHS TPYHTa OT COOCTBEHHOTO BECAa M OT PABHOMEPHO
pacripeiesIeHHOH Harpy3Kd ¢, pacloJO)XEHHOW Ha ITOBEPXHOCTH MPU3MBI OOpYIIEHHMS, CIIEIyeT
oTpeneNsITh o (opMyIaM pas3i. 5, mpu STOM KO03(D(UIIMEHT TOPU3OHTATBHOTO JaBJICHUS TPYHTA TPU
ceiicMUYEeCKOM BO3IEHCTBHU A ¥ ClleyeT OnpeessiTh o GopMyiam:

L* = cos’( - € - ®)cos (& + 8)/cos ® cos’e cos(e + & + w)(1 + \E ) (98)
z=sin (¢ - p - ®)sin(e + d)/cos(e + & + w)cos(e - p), (99)

T7Ie - YTOJI OTKJIIOHEHHS OT BEPTHKAIM PaBHOAEHCTBYIOIIEH Beca TpyHTa M BPEMEHHON Harpy3KH C

YYeTOM CEHCMHUYECKOTO BO3JCHCTBUS IO (hopMyIIe
o = arctg (4K)). (100)

[Tpu pacuere MOANOPHBIX CTEH M CTEH NOJBAJIOB Mpou3BeneHne 4K, cienyeT NpuHUMAaTh paBHbIM
0,04, 0,08 u 0,16 pu pacyeTHON CEHCMUYHOCTH COOTBETCTBEHHO 7, 8 1 9 OaIIIOB.

8.3. ITaccuBHOE COMPOTHBIICHNE TPYHTA C YIETOM CEHCMUYECKOTo BO3AeUCTBUS E*, ompenemnsercs
o hopmyJe

E* =(1-AK)E,, (101)

rae E, - maccMBHOE CONPOTHBIICHUE TPYHTA 0€3 yueTa CeHCMIYECKOT0 BO3ACUCTBHS.

8.4. BricoTa MOATIOPHBIX CTEH, BHIITOJHEHHBIX U3 OeTOHA, OyTOOETOHA MM KaMEHHOM KJIaIKu, IpH
pacueTHON CeHCMHMYHOCTH IJIOMIAAKH 8 OayuIoOB HE JOJDKHA MpPEBbINATh 12 M, a IpU pacdyeTHOU
ceificMuaHoCTH 9 6ayuioB - 10 M.

BricoTa ene300eTOHHBIX IMOAMIOPHBIX CTEH HE OTPaHMYHUBACTCS.

8.5. Ilpu pacmoyoXeHWH OCHOBAaHMH CMEXHBIX CEKIWH MOJNOPHON CTEHBI B Pa3sHBIX YPOBHSIX
nepemnaa ot OHHOﬁ OTMETKH OCHOBAHHA 10 prFOﬁ JOJDKCH MPOU3BOAUTHCA YCTyllaMH C OTHOLICHUEM
BBICOTHI K JITHHE yCTyIa He Ooee 1:2.

8.6. Ilpu coopyXeHHH MOAMOPHBIX CTEH W3 BEPTHKAJIBHBIX COOPHBIX IIEMEHTOB MO BEPXY CTEHBI
CIIeyeT MpelyCMaTPUBaTh MOHOJIHMTHBIN JKEJIe300CTOHHBIH MOSIC HA BCIO JUTUHY CEKI[HH.

8.7. IlonmopHble CTEHBI ClEAyeT pa3ZlessiTh CKBO3HBIMH BEPTHKAaJIbHBIMU IIBAMH HA CEKIHH
IUTHHOW He OoJiee 15 M ¢ yueToM pa3MemIeHus KaKJo1 CEKIIMHA Ha OJHOPOIHBIX TPYHTaX.

9. PACUET IIOJAIOPHBIX CTEH U CTEH TIOJABAJIOB HA CABUI' B CJIOKHBIX
I'NAPOI'EOJOI'NMYECKHUX YCJIOBHUAX

9.1. B CIIOXHBIX HMHXEHEPHO-TEOJIOTHUECKUX YCIOBUSX (NMPH HAJIMYMU CIaOBIX MPOCIOCK WM
OCJIa0JICHHBIX 30H B TPYHTE, HAJIMYMU TPYHTOBBIX BOA U 1p.) M IIPY 3HAYUTENIBHBIX Harpys3kax Ha
NPUMBIKAIONMIEH K MOJBATy TEPPUTOPHU OOIIas yCTONYMBOCTH CTEHBI JOJDKHA OBITH MOATBEpP)KACHA
pacyeToM Ha CIIBUT 110 KPYTJIOUMINHAPUIECKON TOBEPXHOCTH.

9.2. Ilpu pacyere CTeH NOABAIOB LIEHTP BPALICHHUS MPUHUMACTCS B TOUKE MEPECEUCHUS] CTCHBl H
HHM3a TEpeKphITHs MoJBaia. PaccMarpuBaeTcs yCTOHYMBOCTH TIPYHTOBOTO MaccuBa (BMecTe ¢
KOHCTPYKIMSIMHU), OTPAHMYEHHOTO OBEPXHOCTBIO 3eMJIH, II0JIOM I10/(Bajla, CTEHOW M Jyroil HEKOTOpOH
OKPY>KHOCTH, IPOBEJICHHOM U3 MPUHATOrO IIeHTpa BpameHus (puc. 15).



Puc. 15. PacueTHas cxema Jj1d OnpeesieHHs YCTOHYUBOCTH CTEHBI NOIBAJIA NPOTHB CIBUIa
MO0 KPYIJIONMINHAPHYECKUM MOBEPXHOCTAM

9.3. Jlnsg pacdera CTCH IOJABaJOB pacCMaTPUBacMbI ydYacCTOK pa30MBaeTCsl MapauieIbHBIMU
OTpe3KaMH: BEPTUKANBHBIMHU (0€3 y4eTa CeHiCMUYHOCTH) M HAIIPABJICHHBIMH 10 YTOJI (® K BEPTUKAIH (C
Y4EeTOM CECMHYHOCTHU paiioHa).

VY CTONYMBOCTE IPOTHB CABHTA IO PACCMATPUBACMON KPHUBOM CUMTAeTCS OOCCIICUYCHHOM, €CITU NP
yueTe ceCMHUYECKOro BO3ACHCTBUS U (DMIIBTPAIIMOHHOTO JABICHUSI IPYHTOBBIX BOJ| YJOBJICTBOPSIETCS
CIIe/IyOIIee YCIIOBHE:

* *
5 8icl8pi +hici L n .
2 " -2 gj.sing;. —2 g, sina;, -
1 (1 tiga; 1g9; )cosaic 1
* (102)
gy
- F|sinap - }; >0
1+ tgathgz)F)cosaF

3HaK "MJIIOC" COOTBETCTBYET HUCXOASIIEH, a 3HaK "MUHYC" - BOCXOAsIIIel BETBU KPUBOH CIIBUTA, Z;.
U @i - PABHOJCHCTBYIOIINE CHII, JEHCTBYIOIINX Ha MOJOIIBY I-T'O DJIEMEHTA C YIETOM CEHCMUYIECKOTO
BO3JIEHCTBUA:

g = & 1+(AK1)2 , (103)

I7e g; - CyMMapHas CHjla OT Beca IPyHTa, Beca CTCHBl M OT Harpy3Kd Ha IIOBEPXHOCTH B i-M
3JIEMEHTE (C yYeTOM B3BEIINBAIOIIETO BECA TPYHTA HUXKE YPOBHS BOJIBI):

2
awic = gwi1+(4K)) . (104)

Zyi - BEC BOJIbI B 00BbEME MEXK/y TOBEPXHOCTHIO IPYHTOBBIX BOJI U OCHOBAHHEM B i-M JJIEMEHTE; b;
- MIMPHHA 3JIEMEHTa 10 HOPMAJIM K €ro TPaHMIle, M; O - YIOJd MEKIY HOPMAIBIO K IMOJOIIBE
JJIEMEHTA U HaIlPaBIICHUEM JCUCTBUS CHIIBL:

.= o; T, (105)

( o - yrom MexIy MOJOUIBOW 3JIEMEHTAa U TOPH30HTAIBIO, Tpaj. (IPH OTCYTCTBHH CEHCMHYECKOTO
BO3JICICTBUS OL;. = O;); ® - YTOJ HAKIIOHA K BEPTUKAIN PAaBHOACHCTBYIOUIMX Zic U Cyyic, ONIPEACISIETCS MO
dopmyne (100); AK; - x03pUIHMCHTB CEHCMUYHOCTH ydYacTKa CTPOUTEILCTBA, MPUHUMACMBIC B
COOTBETCTBHU C YKa3aHHUAMH pa3i. §; F - paBHOJCHCTBYIONIAS HATPY3KU OT HAA3EMHBIX KOHCTPYKIIHH;
OF - Yroil MeXJAy HOpMalbi0 K TMOJIOIIBE W HAaIlpaBJICHHEM pPaBHOJCUCTBYIOIIEH HArpy3kd OT
HA/I3EMHBIX KOHCTPYKIUH (IIPU BEPTUKAIBHOM Harpy3ke o= 0)

tg ©* = tgpi/ky (106)



C*:C’j/kf, (107)
rie k;- K03 QUINEHT YCTONYMBOCTH
k= ky/m, (108)

rae k, - Ko3(GUIMEHT HaleKHOCTH, IPHHUMAEMBIH IPH OTCYTCTBHU CEHCMHUYECKOTO BO3IEHCTBUA
He MeHee 1,2, mpu ydeTre celicMMYecKoro Bo3ueicTBus - 1,5; m - KO3(pQHUUUESHT yCIOBUI paboThI,
NPUHUMAEMbIH MPH OTCYTCTBHUM CEHCMHMYECKOrO BO3JeHcTBUS 1, mpu ydere celcMUYECKOro
BO3JEHCTBUS: JUIS CKAJIBHBIX KPYITHO-OOJIOMOYHBIX M IECYaHBIX (KPOME DBIXJIBIX) MaJIOBJIaKHBIX
TPYHTOB, a TaKKe TJHMHUCTBIX TpyHTOB (¢ KoHcucrenuuwed /1<0,5) - 1,2; ans NECKOB PBIXJIBIX,
HACBHIIIEHHBIX BOAOH, W TIMHHUCTHIX TPYHTOB (¢ KoHcucTeHmumewn /1< 0,75) - 0,7; mis ocTanbHBIX
TPYHTOB - [; tg @*F - 3HaYeHue tg @* B MOAOIIBE TOrO 3JIEMEHTa, B KOTOPOM CHiia F' mepecekaercs ¢
paccMarpuBaeMol KPYIJIOLMIMHAPUIECKON KPUBOI.

9.4. Ilpu pacuere Ha CIBUT 1O KPYTIIOUWINHAPUIECKONH TTOBEPXHOCTH KO3()(DUIIMEHTHI HA/IS)KHOCTH
MO HarpysKke UId TPyHTa W KOHCTPYKLUHUH INpPHHUMAIOTCA paBHbIMH 1 = 1. OmpezneneHue cui g
NPOM3BOMASAT HCXOJS U3 PpacyeTHOro 3HauYeHHs OOBEMHOrOo Beca Y TpPYyHTa, CJArarouiero
COOTBETCTBEHHO I-U DIIEMEHT.

Pacuer cnemyer BBINONMHATH, BBISABISS (IIPH HEOOXOAMMOCTH HCIOJB3YS TOBTOPHBIC MOIBITKH)
HanOoJiee ONAacHyI KpHUBYIO, ISl KOTOpOM 3HadeHus neBoil wactu ycioBus (102) nmpuHHMMAaroT
MHHHUMaJIbHBIMU.

ITpu pacyere KPYrIOMIIMHAPHUUECKYIO KPUBYIO CIEIyeT NPOBOANTH 4epe3 Kpail GpyHIameHTa uin
HIDKE HETo, mepecekasi Cinaldblii CIOi IpyHTa, OXBaTblBas 00JACTh HOBBIIMIEHHBIX HArpy3oK, a TaKkxke
YUUTBIBAs IPYTHe 0COOEHHOCTH y4acTKa.

10. KOHCTPYKTHUBHBIE TPEBOBAHUSA
IToanopHsbIe cTEHbI

10.1. T'abapuTHI MOATIOPHBIX CTEH ONMPEAEIAIOTCS OJHIM TapaMeTPOM - BEICOTON MOJAIOpa TPYyHTAa,
T. €. Pa3HOCTHIO IIEePeraa BEPXHUX M HIKHUX IUTAHUPOBOYHBIX OTMETOK.

10.2. TlpeaBapuTenbHBII pa3Mep MOIOMIBEI YTOIKOBOW MOAIOPHOMN CTEHBI MOXKET OBITh YCTaHOBIICH
B 3aBHCHMOCTH OT WHTCHCHBHOCTH PaBHOMEPHO pacHpeAeNICHHOW Harpy3KH, pacIlOJIOKEHHOH Ha
[OBEPXHOCTH TIPU3MbI OOPYIICHHS, HOPMATUBHOIO YIJIa BHYTPEHHEr0 TPEHWs TPYHTa @" W BBICOTHI
cTeHsl /i (puc. 16).

10.3. [IpenBapuTeNbHBINA pa3Mep MOIOIIBEl MACCHBHEIX ITOAIIOPHBIX CTEH HA3HAYAETCS B Mpeeiax
0,5-0,7) h.

10.4. MuHuManbHBIE pa3MeEpbl, MM, CEUEHUH OJJIEMEHTOB IOJMOPHBIX CTEH PEKOMEHIYyeTCs
Ha3Ha4aTh: Uil O0yToOeTOHHBIX cTeH - 600, mst 6eToHHBIX - 400, st xKene300eToHHbIX -100.
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Puc. 16. I'paduxu 111 npeaBapuTeIbHOI0 N0A60pa pa3Mepa NOAOIIBLI YTOJIKOBBIX
TOAIOPHBIX CTEH

10.5. OcHoBHBIE pa3Mepsl HOANOPHBIX CTE€H (OOLIyI0 BBICOTY, IIMPHUHY IIOJOLIBBI) CIEAYET
Ha3HayaTh, KaK OpaBuio, KpaTHEIMU 300 MM.

Pa3meps! TONIMHBI 3]IEMEHTOB CTEHBI M OOIIBEI HA3HAYAIOTCS KPaTHBIMH 20 MM.

10.6. I'myOuny 3an0)XeHHsI TOJOIIBBI MOANOPHONW CTEHBI CleAyeT Ha3HauyaTh B COOTBETCTBUU C
tpeboBanusimu CHull 2.02.01-83 “OcHoBanust 3maHuil M coopyxeHHH”. MUHHMMabHas TiyOWHA
3aJI0’KEHHs MOATNOPHBIX CTEH JOJKHA ObITh He MeHee 0,6 M B HeckanbHbIX M He MeHee 0,3 M - B
CKaJIbHBIX TpyHTaxX. [Ipyu Hammuny KroBeTa rTyOMHa 3aJI0’KEHUS] HA3HAYAETCsI OT JHA KIOBETA.

10.7. Ilpu Hanu4yuy B OCHOBAHUU CTEHBI CIIA0BIX TPYHTOB C pacueTHbIM conpoTuBienueM 100-200
k[la (1-2 krc/cM®) MHGO MyYMHMCTHIX TIHHHUCTBIX TPYHTOB IPH TIIyOHMHE IPOMEP3AaHHS, PABHOM WIIH
Gospiieli, yem 3armyOneHne (QyHIAMEHTHOW IUIMTHI, OCHOBaHWEM JIOJDKHA CIYXKHUTh IecHaHas WIH
mie6eHovHas noAymKa. [ pyHT ecTeCTBEHHOTO 3ajieraHMs BRIHMMAaeTCs Ha TIyOuHy He MeHee 600 MM
OT TNOJIOIIBBI CTEHBI W 3aMEHseTCsl MecKoM min IneOHeM. Ilecok OTChImaercs CIIOSMH, MOJMBAETCS
BOJIOH M yTpaMOOBBIBAETCS.

[Moxymky ciiemyeT BBIIOJIHATH B KOTJIOBAHE C IPENENIbHO KPYTHIMH OTKOCaMH. PazMepsl MOgyIIKH
JIOJDKHBI OBITH OOJIBIIE COOTBETCTBYIOMMX pa3MepoB momomssl Ha 400 mm (mo 200 MM B KaKAylo
CTOPOHY) IpH 3acklnke neckoM U Ha 600 MM (110 300 MM B KaXKAyI0 CTOPOHY) IPH 3achIIKe KOTIOBaHA
meOHeM.

10.8. Tlog momomIBOW MOHOJUTHOHM CTEHBI CIEAyeT yCTpauBaTh BBHIPABHUBAIOMIYIO OCTOHHYIO
moAroToBKY TonmuHON 100 MM, KOTOpasi JOJDKHA BEICTYNATh 3a TPaHb MOJIOMIBEI HE MeHee ueM Ha 100
MM.



CoOopHble (yHIAMEHTHBIC ILTUTHI CJICIYET yCTAaHABIMBATh HA MOJTOTOBJICHHOEC OCHOBAaHHE B BHUJIC
yTpaMOOBaHHOTO B TpyHT HieOHs. TosmuHa cinost meOHs JODKHA NpuHUMaThesl He MeHee 100 MM 1
BBICTYIIATh 33 IPAHU MOJOLIBHI HE MeHee YeM Ha 150 mm.

10.9. Ilpn HanuYMK B OCHOBAHHUH CIAOBIX TPYHTOB (IIPH COOTBETCTBYIOLIEM OOOCHOBAHWN) MOXKET
OBITH BHITIOJTHEHO UCKYCCTBEHHOE OCHOBAaHUE B BUJIE CBATHOTO POCTBEPKA U T. 1.

10.10. B npononbHOM HampaBI€HWH MOJOLIBY MOANOPHONW CTEHBI CIEAyeT INPUHUMATh
TOPU3OHTANbHOW WK ¢ ykioHOM He Oomee 0,02. Ilpm OomblieM YKIIOHE IMOJOIIBA BBIMTOIHACTCS
CTYIIEHYaTOM.

B nonepeyHoM HanpasiaeHUM NOJIOLIBY MOAIIOPHOW CTEHBI CIEAYET IIPUHUMATh T'OPU30HTAIbHOU
WY C YKJIOHOM B CTOPOHY 3achIIKH He Oosee yem 0,125.

10.11. KoHCTpyKIIMH TOATOPHBIX CTEH IOJDKHBI OBITh pa3[elieHhl Ha BCIO BBICOTY (BKITIOYAS
(hyHZaMEHTBI) TEMIIEPAaTYPHO-YCaI0YHBIMHU IIBAMH.

PaccrosiHust MexIy MIBaMH ClieyeT NpUHUMATh: He Oosice 10M - B MOHOJHMTHBIX OYTOOCTOHHBIX U
OETOHHBIX MOJIOPHBIX CTEHAaX 0€3 KOHCTPYKTHBHOTO apMupoBaHusi, 20 M - B MOHOJIUTHBIX OETOHHBIX
KOHCTPYKIHUSX IPH KOHCTPYKTHBHOM apMHPOBaHWHM M B MOHOJMTHBIX W COOPHO-MOHOJMTHBIX
JKeJ1e300€TOHHBIX KOHCTPYKIHSIX B 30 M - B COOPHBIX jKe1e300€TOHHBIX KOHCTPYKITHSX.

HpI/l HaJIM4YM B OCHOBAHUU HOﬂHOpHOﬁ CTCHBI HCOAHOPOAHBIX T'PYHTOB PACCTOSIHUA MCKAY HIBAMU
JIOJDKHBI OBITH YMEHBIIEHBI C TaKUM pacdyeToM, 4ToOBl mojouiBa (yHAAMEHTa KaKIOro OTCeKa
OTMpANIach Ha OJHOPOIHBII IPYHT.

PaccrosiHne Mex a1y IBaMHU JOIYCKAeTCsl yBEIMUUBATh P IPOBEPKE KOHCTPYKLIUH PACIETOM.

[IIBEI B MOHOJHUTHBIX OETOHHBIX K )Keﬂ6306eTOHH])lX IMOJAIOPHBIX CTCHAX BBIIIOJHAIOTCA ITYyTEM
MIOCTaHOBKH B TEJIO KOHCTPYKIIMHU NTPOCMOJICHHON ockH. IInprHa mBoB npuHUMaeTcst paBHOH 30 MM.

10.12. OOpatHyr0 3acBIIKy Ma3yX NOAIOPHBIX CTEH CJIEIyeT MPOWU3BOAUTEH IPEHHUPYIOIIUMH
TpyHTaMH (II€CYaHBIMHU HIIM KPYTTHOOOIOMOYHBIMN).

IIOHyCKaeTCH HCIO0JIb30BaTb MECTHBLIC CBA3HBIC I'PYHTHI - CYIIECU U CYyXUC CYTJIMHKU. YnnoTHeHue
3aCBIIKH CIIEAYeT IPOU3BOIUTD COTIIACHO TPEOOBAHHUSIM HOPMAaTHBHBIX JTIOKYMEHTOB.

920,
7

Puc. 17. I'abapuTtsl npu0JIHKeHHs PAMIIOBBIX HOANOPHBIX CTeH (pa3Mepbl B CKOOKAaX JaHbI
AJIS 2KeJIe3HBIX J0POr y3K0il KoJieH)
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Puc. 18. I'abaputhl npuOIHIKEHHS 5KeJTe3HOAOPOKHOTO IYTH 10 BBICTYNAIOIIMX YacTeil
MOANOPHBIX CTEH
a - TIpY PACIIOJIOKEHUH KETIE3HOLOPOKHOTO IIyTH Ha HACKIIH; O - TO XK€, B IOJIYBBIEMKE

I'pyHTBHI 3aChINKKM HEOOXOMMO TPaMOOBaTh MOCIOIHO /10 TeX IOp, OKa BeJIMunHa KoddduieHTa
yIUIOTHEHMS K, Oyzet He meHee 0,95.

He nomyckaercss mpUMEHSTH Uil OOpPAaTHBIX 3aCBHINOK TSDKENbIE M IIACTHYHBIC TIIMHBL, a TaKXKe
TPYHTBI, copepamye 6onee 5% 1o Becy OpraHMYeCKUX U paCTBOPUMBIX BKIIFOUEHHH.

10.13. BeicoTa NOAMOPHBIX CTEH VIS I'PY30BBIX pamIl aBTOMOOMJIBHOTO TPAHCIIOPTa CO CTOPOHBI
Mobe3/1a aBTOMOOMIEH monkHA OBITh paBHOW 1200 MM OT YpOBHS MOBEPXHOCTH IPOE3KEH YaCTH
JIOPOTH WJIH OTPY30YHO-Pa3rpy309HON mromaaku (puc. 17).

10.14. BricoTa MOANMOPHBIX CTEH Ui TPY30BBIX M MACCAXHUPCKUX PAMII SKEIE3HOAOPOXKHOTO
TPaHCIIOPTa OT YPOBHSI TOJIOBKH PEIbCOB J0JDKHA ObITh paBHOM 1100 MM st koen 1520 MM 1 750 MM
s kosier 750 MM.

I'opu3oHTaIBHOE PACCTOSHUE OT OCH OJMMKAMIIEro >KeIE3HOAOPOKHOTO MyTH A0 HAPYXKHOTO Kpas
pamiibl 10JDKHO ObITh paBHO 1920 MM u 1370 MM COOTBETCTBEHHO JJIsl JKEJIE3HOJOPOKHOM KOJIEH
mmpuHoit 1520 mm u 750 Mm.

10.15. B Hacemsax Ha MpSIMBIX Yy4YacTKaX MHHUMAJIbHOE PACCTOSHHE OT OCH OJNIKAHWIIero
JKEJIE3HOIOPOKHOTO IMyTH A0 BepXa Hapy>KHOM I'paHU MOAMOPHON CTEHBI CIEAyeT IPUHUMATh HE MEHEE
2,5 M (puc. 18).

10.16. B BeleMKax Ha NpPSAMBIX YYacTKax MHHHMAaJbHOE pAcCTOSHHE OT OcH Oumkaifmero
JKEJIE3HOIOPOXKHOTO IIyTH JI0 BHICTYMAIONMIMX YacTel MOJIOPHON CTENM Ha YpOBHE IOJOMIB IIMal U
BBIIIIE JOJDKHO OBITH HE MeHee 3,1 M.

10.17. Ha kpHBBIX y4acTKax MHUHUMAaJbHBIE PACCTOSHHS OT OCH OJIMDKAKIIEro KeJe3HOIO0POKHOTO
MYTH J0 MOJNOPHON CTEHBI HEOOXOJMMO YBEIMYHUTH B COOTBETCTBUH C TabII. 9.

Tabmnwa 9
Panuychl KpUBBIX, M YBeJMueHue paccTosiHuUA,
1800—1200 0,1
1000—700 0,2
600 u meHee 0,3




10.18. MuHUManbHBIE PACCTOSHUS OT OCH TpPaMBAaWHOTO IyTH [0 MOJIIOPHOM CTeHB! (TpH
3aMpemeHny OCTyla K HUM [eMIeXOA0B) MPHHAMAIOTCA CIEAYIOIHEe: C TMPaBOd CTOPOHBI O
HaIpaBJICHUIO JBUKEHHSI TpaMBas - 2,3 M; TO ke, C JIEBOM CTOPOHBI - 2,05 M.

10.19. Ha kpuBBIX yyacTKax MUHUMAJIBHOE PAacCTOSIHHE OT OCH TpaMBaiHOTO MyTH 0 MOANOPHOM
CTEHBl HEOOXOAMMO YBEJIMYMBATh: INPH PACIHOJIIOKCHUH IIOANOPHOM CTEHBI C HAPY)KHOW CTOPOHBI
KPUBOHU - HA BENIMYMHY BBEIHOCA yTJIa BaroHa; a C BHYTPEHHEH CTOPOHBI KPHUBOH - Ha BENWYMHY CBeca
CepeNHBI BaroHa.

10.20. IIpu BO3MOKHOCTH XOXAECHHS JIIOJIEH MO TIOBEPXHOCTH 3aCHINIKM W HEMOCPEICTBEHHON
OMM30CTH K CTEHKE HEOOXOAMMO YyCTpamBaTh OrpaKIAe€HHE BBICOTOM 1 M, paccuMTaHHOEe Ha
COCpPEOTOUYEHHOE ropru3oHTanbHoe yeunue 0,7 kH.

10.21. Ilpu pacmonoKeHnn aBTOJOPOT BAOJb ITOAMOPHON CTEHBI Y CTEH CIeIyeT MpeayCMaTpUBaTh
TPOTyap HIMPUHON He MeHee 750 MM ¢ KOJecooTOOHHBIM OpycoM (OapbepoM) BbicOTOM He MeHee 0,4
M.

B kagectBe KOnecooTOOItHOTO Opyca peKOMEHAYeTCs MPHUMEHATh COOpHBIE WM MOHOJUTHEIC
JKenre300eTOHHBIE 3JIEMEHTHI.

10.22. IToBepXHOCTH MOANOPHBIX CTEH, OOpallleHHasi B CTOPOHY 3aCBIIKH, JJOJDKHA OBITh 3allUIleHa
rugponsoisiuei. Jomyckaercs IpUMEHEeHHEe OKPacOYHON THAPON3OJISIIMY C OUTYMHBIMH PacTBOPaMH
WA MAaCTUKaMH B COOTBETCTBHU C HOPMATHBHBIMH JOKYMEHTAMH.

10.23. TIpu pacnoioXeHWH MOIIOPHBIX CTEH BHE 3JIaHHS CJEXyeT MpeLyCMaTpUBaTh YCTPOWCTBO
CO CTOPOHBI OTIIOPA IPYHTA MPUCTEHHOTO ApeHaxa (puc. 19).

B BOmOYNOpHBIX TpyHTax B OCHOBAaHWM JpeHaXka CJIEIyeT yCTpamBaTh IMOJATrOTOBKY W3 KHPHOU
riuHbl TonmuHOM 200 MM ¢ ykioHoM 0,05 B cTOpoHy cTeHbl. [IpHCTEHHBIM NHecuaHbId IpeHax
tommuHOi 300 MM BBIITOSTHACTCA U3 TIECKa CPEeTHEH KPYITHOCTH.

JlpeHaxxHbI KOJJIEKTOp M3 IeOHS WM rpaBust KpynHocteio 10 - 25 MM ciemyer ycrpaumBaTh C
IPOAOJIBHEIM yKJIOHOM He MeHee (,04.

B nuieBBIX 3meMeHTax MOMMOPHBIX CTEH HEOOXOAMMO IMpeayCMaTpUBaTh APEHAKHBIE OTBEPCTHS
nuameTpoM 50 MM depes3 3 - 6 M.

10.24. Ha KOCOTOpHBIX ydacTKax JIsi OTBOJA aTMOC(EPHBIX BOJ 3a THUILHOH I'PaHbIO MOINOPHON
CTEHBI JIOJDKEH OBITh PEyCMOTPEH BOJOOTBOAHBIN KIOBET.

10.25. Hdna 3aliuThl JUUEBOM MOBEPXHOCTH MNOINOPHOM CTEHBI OT HOATEKOB JIMBHEBOW BOJBI,
0COOEGHHO [UII CTEH, pACIOJIOKEHHBIX Ha KOCOTOPHBIX YYacTKaX, CIEAyeT IpexycMaTpHUBaTh
YCTPOUCTBO KO3BIPHKA CO “‘CJIC3HUKOM” HIIM YCTAHOBKY KapHHU3HBIX 0J10KOB (puc. 20).

Puc. 19. Cxema apenaxa
a - TIpY BOJJOHOCHBIX TPYHTaX 3aCHINKH; O - TO )K€, IIPU BOAOYNOPHBIX; / - 00paTHast 3aChbIIKa
BOJIOHOCHBIM TPYHTOM; 2 - ApEHaKHBIN KOJUIEKTOp (IeOeHb Wil TpaBUil KpyIMHOCTBIO 10-25 MM);
3 - IeCOK cpenHell KPYyIMHOCTH; 4 - IpeHaKHbIe O0TBEPCTHS AnaMeTpoM 50 MM ¢ HHTEepBaIoM 3 WitH 6 M;
5 - TPYHT €CTECTBEHHOTI'O 3aJieranusi; 6 - oOpaTHas 3achlllka BOJOYIOPHBIM IPYHTOM; 7 - IPUCTEHHBIN
NecYaHbIi IpeHaXK U3 NecKa CpetHer KPYIHOCTH; § - Ci10ii supHOM TamHsI (£ = 200 MM)




Puc. 20. YcTpoiicTBO KapHH3a CTEHBI
a - OETOHHBIH KapHU3HBIH OJIOK; 6 - KeNe300eTOHHBII KO3BIPEK

10.26. PaboThl M0 aHTHKOPPO3MOHHOHM 3allUTe 3aKIAaJHBIX M COSAMHUTEIBHBIX METaUTHIECKUX
JJIEMEHTOB, @ TAKXKE AaHKEPHBIX TAT CIEIyeT INPOBOJUTE B COOTBETCTBUH C JIEHCTBYIOIIMMHU
HOPMaTHBHBIMH JJOKyMEHTaMH.

10.27. ApmupoBaHHe HOANOPHBIX CTEH CJIEIYET MPOU3BOIUTH YHUPHUIUPOBAHHBIMU apMaTypHBIMA
cetkamu o 'OCT 23279-85 “Cetku apMaTypHBIE IS XKel1e300€TOHHBIX KOHCTPYKIIMN 1 H3IeHi .

10.28. ApMupoBaHHE MOHOJIMTHBIX KOHCOJbHBIX MOJIMOPHBIX CTEH YrOJKOBOrO mpoduis
MPOU3BOJINTCS CAMOHECYIIMMHU ITPOCTPAHCTBEHHBIMU OJIOKaMH, COOMPaEMBIMU U3 TUIOCKUX CETOK (pHC.
21).

ITpn HEOOXOANMOCTH yCTpOMCTBa IIBa OETOHUPOBAHMS (B MECTE CONPSDKEHUS OAOIIBBI U CTEHKH)
apMHUPOBaHHE OCYLIECTBISETCS] NMPOCTPAHCTBEHHBIMH apMOKapKacaMH C YCTAaHOBKOM B MECTE IIBa
JIOTIOJTHUTEJIBHBIX CTHIKOBBIX CETOK.

10.29. ApmupoBaHHe MOHOJMTHBIX HOIMOPHBIX CTEH MOXKET OBITh OCYIIECTBIEHO OTIEIBHBIMU
CTepKHAMH (pHC. 22).

10.30. TommuHa 3aMTHOTO cliosg OeToHa Ut pabodeil apMaTypbl B COOPHBIX XKele300€TOHHBIX
KOHCTPYKLMSX IpuHMMaercss He MeHee 30 MM M He MeHee auamerpa paboded apmarypsl; B
MOHOJIMTHBIX KOHCTPYKLHSIX - HE MEHee 35 MM M He MeHee TuaMeTpa pabounXx CTep)KHEH.

B MoOHOIMTHBIX (YyHAAMEHTHBIX IUTUTAX MPU OTCYTCTBHM OETOHHOI MOJATOTOBKH 3aLUTHBIA CIIOH
OeToHa 11 HIDKHEH paboueil apMaTyphl JOIDKEH OBITh He MeHee 70 MM.
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Puc. 21. Cxema apMupoBaHUs NOANOPHON CTEHbI CAMOHECYIIUMH APMATyPHBLIMH 0JI0KaMHU
a - 1pyu OAHOBPEMCHHOM GCTOHI/IpOBaHl/II/I MOJOUIBBI U CTCHBI, 6 - Ipu pa3acjibHOM GCTOHI/IpOBaHl/II/I
TIOJIOMIBEI M CTEHBI; / - apMaTypHBIH 0JI0K; 2 - paboyast CTBIKOBas CeTKa; 3 - CTBIKOBAsI CETKA; 4 - IIOB
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Puc. 22. Cxema apMHpOBaHUSI MOHOJIMTHOM NMOANIOPHO CTEHBI OT/CJIbLHBIMH CTEPKHAMHA
I - mpoTuBOycagO4Has apMaTypa;. 2-5 - TO e, paboyas; 6 - TO XKe, pacIpeAeIuTeIbHAS;
7 - IIMWIBKY B IIaXMaTHOM HOpPsKE

10.31. T'myOuHa 3amelKu PACTSIHYTBIX CTEp)KHEH COOPHBIX BEPTHKAJIBHBIX 3JEMEHTOB B IIa3



(¢yHnamenTa 1oypkHa ObITH HE MeHee 25 1uaMeTpoB pabodMX cTep kHeH it apmarypsl kiacca A-111 u
He MeHee 20 guamerpoB st apMaTypsl kiacca A-II. Kpome toro, riryOnHa 3aelKi HaHeld B Ia3
JIOJKHA OBITH HE MeHee 1,5 TOJIIMHBI ITaHENH.

I'myOuHy 3apgenku pacTSHYTBIX pPabodmx CTEpXKHEH B Ma3 JOMyCKAaeTcs yMEHbIIate 10 15
JUaMeTpOB IPU YCIOBUU MPHUBAPKU K KOHIIAM IMPOAOJIBHOM apMaTyphl JBYX aHKEPYIOIIUX CTEpiKHEH
JMaMEeTPOM HEe MEHee IOJOBHHBI AnaMeTpa pabodnuX CTEp>KHEH M pacIiojoKEHHBIX Ha PACCTOSIHUU He
MeHee 100 MM OAMH OT APYToro.

Jlnist ocyImecTBIEHNs HOAJIMBKY M PUXTOBKH JIMIEBBIX IUINT IIyOHHY Ia3a ClIeAyeT NPUHUMATh Ha
50 MM GoJIbLIIe TITYyOUHBI 3aJIEJTKU MTaHEH.

10.32. TlerneBble cTBIKK (puC. 23) MpH CONPSDKEHHH OTAENBHBIX 3JIEMEHTOB, B 3aBHCHMOCTH OT
NPUHATOW KOHCTPYKLHMM, MOTYT BOCIPHHHMATh JHOO TONBKO OCEBOE pacTsikeHue (Ui
MPUCOCIUHEHHS IOTOJHUTENBHON aHKEPHOW IUIMTHI C €TI0 MOBBIIIEHUS HECYLIEW CIIOCOOHOCTH
CTEHBI Ha C/IBUT), JINOO BHELIEHTPEHHOE PACTHKCHUE WIIM M3TMOAIoIe MOMEHTHI (IJIsl CONPSDKEHHMS
JMLEBBIX ¥ (PyHIAMEHTHBIX TUTUT).

10.33. [eTneBbIe BBHITYCKH IO PACIIONOKEHUIO U AUAMETPY JOJDKHBI COOTBETCTBOBAThH TPeOyeMOi
10 pacyeTy apMaType CTBIKyeMOT0 JIEMEHTa, a Takxke TpeboBanuto 1. 10.34.

MuHUMaNbHBIA JWaMeTp 3aruba MeTIM W COOTBETCTBEHHO JUaMeTp OeTOHHOTro sijupa Dy
OIpEeNENIeTCs pACUe€TOM, UCXO/S U3 YCIOBUS

Dyyin = 0,40.d,/R;, (109)
T/Ie O, - HalpsDKEHHE B IIETIIE, ONpeessieTcs mo popmyiie
os=R(1 - 1,/1), (110)
31ech [, - JUIMHA TPSMOJIMHEWHOrO YYacTKa PACTSHYTOW BETBH NETNH; [y~ JUIMHA aHKEPOBKU
apMatypsl B pacTsHyToM OeroHe, mnpuHumMaercsi mo CHull 2.03.01-84*; R, - pacuerHOe

COTIPOTHUBIICHUE apMAaTyphI ETIN PACTSHKCHUIO; R, - IPHU3MEHHAS IIPOYHOCTH OeTOHA.

Kpome Toro, nmamerp metinu u OeToHHOTO siapa D MOIKEH OBITh HE MEHEE PACCTOSHHUS MEXIy
PacCTSHYTOM U CXKATOU apMaTypoH, T. €. IEeTJIsl JO/DKHA OrbaTh BCE pacueTHOE CCUCHHE.

10.34. PaccTosiHEE B OCSIX MEXKAY COCCIHUMH METIISIMU TOJDKHO OBITH HE 00mee 2Dy,

B GeToHHOM siipe MOMKHBI OBITH YCTAHOBJICHBI MPOJOJIBHBIC CTEPKHH C AHMAMETPOM apMaTyphl
et He menee 0,5d,.

[Tnomane ceyeHuss BCeX MPOJONBHBIX CTEpPKHEH B OCTOHHOM siipe A,, IOJDKHA YJIOBJIETBOPSTH
YCJIOBHUIO

Aaﬂ > AaAm (1 1 1)

rae A, - IIoUaab CeYeHUsl pacTsIHYTOM BETBY METIIH.

KonuyectBo crepkHeld B OETOHHOM sape JOJDKHO OBITh HE MEHee 4 B CThIKE, paboTarolieM Ha
0CEBOC paCTsHKCHHE, M HE MEHee 6 B CTHIKE, Pa0OTaIOIIEeM Ha U3THO MM BHEIICHTPEHHOE PACTSHKCHHE.

Jns cThika, paboTaOMmEro Ha BOCHPHATHE HM3THOAIONIETO MOMEHTA, IUIMHA MPSIMOJHUHEHHOTO
ydacTka /, JoiKHa OBITh HE MeHee 5d,.

[Tpu ycrpoiicTBe NHETNIEBBIX CTHIKOB HEOOXOIMMO TIHIATENILHO 00paboTaTh TOPLOBHIE OETOHHBIE
MOBEPXHOCTH COMPSATACMBIX 3JICMCHTOB HACCYKOH C OYMCTKOH M TPOMBIBKOM WX BOJOH, a Takke
MPEIyCMOTPETh YCTAaHOBKY B 30HE CTHIKA JOITONHHUTEIBHBIX MOMEPEYHBIX CTEP)KHEH, MPUBapUBAEMBIX
K MIETJIEBBIM BBIITyCcKaM (puc. 24).

M3 FONAA B ET HNTO AHMR

Puc. 23. KoncTpyknus neTjieBbIX CTHIKOB
a - CTHIK (PYH/IaMEHTHOM TUINTBI, BOCHPUHHUMAIOLINHA 0CEBOE pacTshKEHHE; O - TO JKe, U3Truo;
6 - )KECTKUH CTHIK JIMIIEBOH M (PyHIaMEHTHOM IIIUTHI
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Puc. 24. YcTaHOBKA JONOJHATEIbHBIX NONEPEYHBIX CTEPKHEH B 30He METIEBOr0 CThIKA
1 - conpsiraemble KeJe300€TOHHBIE AIIEMEHTBHI; 2 - IPOOJIbHBIE CTEP>KHH B OETOHHOM SIAPE;
3 - IONONHUTENbHBIE IOIIEPEUHbIE CTEPKHU

a) & 8 T
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Puc. 25. Tunsl HApYKHBIX CTEH NOBAJIOB
@ - U3 MOHOJIUTHOTO OETOHA; 6 - U3 BEPTUKAIBHBIX CTEHOBBIX MAHENEH; 6 - U3 TOPU30OHTAJIBHBIX
CTCHOBBIX MaHeNen

Mapka 6eToHa CThIKa JOKHA OBITh HE HIDKE MapKu O€TOHA CONPATAEMBIX DJIEMEHTOB.
CTeHbl I0ABAJIOB

10.35. HapyxHble CTEHBI IO/ABAJIOB MOTYT BBINOJHATHCA W3 OETOHHBIX OJOKOB, COOPHBIX
JKeIre300eTOHHBIX TaHeeld, MOHOJIIMTHOTO OeTOHA | kene300eToHa (puc. 25). MaccuBHbIE TOATIOPHBIC
CTeHbI W3 COOpHBIX OJIOKOB WM MOHOJNWTHOTO OeTOHa MPHMEHSIOTCS NpHU HEOOJBIIOW TITyOWHE
noBaa (10 3M) u HebobIoi Harpy3ke (10 10 k[1a) Ha mpuieraroIell TePPUTOPHH.

CreHbl W3 BEPTHKAIBHBIX COOPHBIX KEJIE300€TOHHBIX NaHeNe, OMNepThIX Ha IepeKphITHe,
MPUMEHSIOTCS B MMOJBaJIaX MPU 3HAYUTENBHBIX HAarpy3Kax Ha IOJ II€Xa, HallpuMep B IexXax 3aBOJOB
YepHOW METAJUTYPTHH, W MPH O0JIBIIOM 3armyOnenun noasanoB. CTeHBI U3 COOPHBIX )KeIe300€ TOHHBIX
TUIUT, PACIIOJIaraeMbIX TOPH30HTAIBHO U ONMHPAIOIIMXCS Ha (yHIaMEHTHI KOJIOHH 3/1aHHH, HCIIOJIB3YIOT
TJIaBHBIM 00pa30M B MHOTO3TAXKHBIX ITPOMBIIUIEHHBIX 3/IaHUAX KapKacHOTO TUIIA.
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Puc. 26. Ilpumep KOHCTPYKTHBHOIO pelICHUS
OJHO3TAXKHOI0 NOBAJIA
I - xonoHHa; 2 - puresb; 3 - MaHeNb HEPEKPBITHS; 4 - TAHEIb CTEHOBAs; J - (yHIAMEHT CTEHOBOM
naHeny; 6 - 6anka oOBsI304YHAsI (MOHOJIMTHAS); 7 - IOIIEpEYHbIe KOOPJHMHAIIMOHHBIE OCH TIOABANA;
8§ - To Xe, MPOAOIIBHBIE
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Puc. 27. HpHMep KOHCTPYKTUBHOI'O P€HICHUSA MOABAJTBHOI0 NOMEIIEHUSA ¢ TCXHUYCCKUM

ITAKOM
I - koJI0HHa; 2 - puresb; 3 - HaHeNb MEPEKPBITHS; 4 - TTAHENIb MEKLYITAKHOTO [IEPEKPBITHS;
5 - manHenb cTeHOBas; 6 - pyHIAMEHTHas cTeHa (MOHOJIMTHA); 7 - Oanka 00OBsI304YHAs

(MOHOJIMTHAS); & - MONEPEYHbIe KOOPAUMHALMOHHBIE OCH MOABANA; 9 - TO e, POIOIbHbBIC

10.36. Haumbonpiee pacmpocTpaHeHHE B HPOMBIIUICHHOM  CTPOHTEIBCTBE  HONYUHIH
KOHCTPYKTHBHBIC PCHICHHA I1104ABaJIOB B BHUIC KapKaCHOﬁ CXEMbI C BCPTUKAJIBHBIMU IUIOCKUMH
CTCHOBBIMH IAHEIISIMH W ONHPAIOIIUMUCS Ha HHUX pPEOPUCTHIMU IUITUTaMH. B MHOTOMPOJIETHBIX
MOJIBaJIaX MPUMEHSIIOTCS COOPHBIC KeJIe300€TOHHBIC PUTENU U IPSMOYTOIbHBIE KOJIOHHBI.

o4




Puc. 28. Ilpumep pemieHusi TeMIepaTypHO-yCaJ04YHOI0 HIBA
a - IepeKphITHS M0J[BaNa; 6 - CTEHBI OJ[Baa; / - pUrelib; 2 - MaHeNb NepeKPhITHS; 3 - TION LeXa;
4 - nedopMaIMOHHEIN OB B Oy 1iexa B cootBeTcTBUU co CHulI II-B. 8-71; 5 - komnerncatop;
6 - CTEHOBAs TIaHENb; 7 - OUTYMHasl MaCcTHKa; & - THOKOJIOBBIN TePMETHK; 9 - MPOCMOJICHHAS TIAKIIS;
10 - IeMeHTHBIN PacTBOP

[Tpumepsl KOHCTPYKTUBHOTO pEIICHHS OJHOSTAXKHBIX W JBYXITAXHBIX MOIBAJIOB B TaKOM
WCTIOTHEHUH TIPUBEICHEI HA puc. 26 1 27.

10.37. MoHTaXHBIE M 3KCIUTyaTallMOHHBIE MPOEMbI B MEPEKPBITHSIX IOABANBHBIX ITOMEIIEHHUH
JOJI’KHBI 6I)ITb MMpAMOYTOJIbHBIMHU. MoHTa)XHbIE IMPOCMBI CJICAYCT MEPECKPbIBATH CbEMHBIMU TUIMTAMU B
YPOBHE BepXa KOHCTPYKIUH TIEPEKPHITHS 10/[BajIa, UMEIOLIMMH IIpeJiell OTHECTOMKOCTH TaKoH ke, Kak
MEepPEeKpPBITHE. DKCIUTyaTallMOHHBIE IIPOEMBI CIIEAYeT NEepPEeKphIBaTh CHEMHBIMH IUIUTAMH B YPOBHE
OTMETKH YUCTOTO MOJIa 1IeXa.

10.38. Ilonbsl moOABaNBHBIX TIOMEIIEHHUH CleAyeT NpeaycMaTpuBaTh C YKJIOHOM K Tpamam
(mpusMKaM) KaHaIM3aMKA ¢ 000COOJCHHON cHCTeMON 0TBOAa Bozbl. HermocpeacTBeHHOE coeTMHEHNE
NPUSMKOB C JUBHEBOHM M APYTUMH THIIAMH KaHAIHU3AIMH 3aIPEIaeTCsl.

10.39. TlonBanpHBIE TOMEIICHHs] MPH HAJIMYWK TOA3EMHBIX BOJ JIOJDKHBI OBITH 3allUIICHBI
FM}IpOI/BOJ'lHL[I/Ieﬁ OT TIPOHUKAaHUA BOABI B COOTBETCTBUU C Tpe6OBaHl/IﬂMl/I HeﬁcTBleIJ.[HX
HOPMaTHBHBIX JOKyMEHTOB.

B kauecTBe OCHOBHOH MEpHI 3alIUTHI CIEAYET NMPEAyCMaTpUBATh IUTACTOBBIC APEHAXKH O] BCEM
M0JIOM IOJBaIA.

[Tpu OTCYTCTBMM MOA3EMHBIX BOJ HMOBEPXHOCTh KOHCTPYKIHI, OOpAIIEHHBIX B CTOPOHY 3aCBIIKH,
JIOJDKHA OBITh MIOKPHITA OKPACOYHON THAPOU3O0IISIINEH I OUTYMHON MacTHKOM.

10.40. TemmeparypHO-ycaqO9YHbIC BBl B ITOJIBANAX CIEIYET IMPEIyCMaTPUBATh Ha PACCTOSHUH HE
6onee 60 M - mmg MOHONMTHBIX M 120 M - a1 cOOPHBIX W COOPHO-MOHOJUTHBIX KOHCTPYKLIHH
nojBajoB (06e3 pacuera Ha TeMIlepaTypHO-ycano4Hble nedopmannu). [Ipy HazHaueHUH TpenesbHBIX
paccTosHUK MEX/Ty TeMIIepaTypHO-yCaJ0OYHbIMU IIBAMH HEOOXOAMMO yCTpauBaTh BPEMEHHBIH IIOB
MoCepeIHe TeMITepaTypHoro 6oka (puc. 28).

10.41. OGpaTHyIO 3aCHINIKYy Ha3yX KOTJIOBaHA CIEAyeT HMPOW3BOIUTH C JABYX IIPOTHBOIOJIOKHBIX
CTOpOH I10/IBaJIa C NEPenajoM Mo BbICOTe He Oosee 1 M. YIUIOTHEHHE 3aChIIKH CIeIyeT IPOU3BOIUTh
COIIaCHO TPEOOBAHUSAM HOPMATHBHBIX JOKYMEHTOB € KO3 (dHIIMEHTOM YIIOTHEHHUS k, He MeHee 0,95.

IMPUJIOXKEHUE 1
I[MPUMEPBI PACYHETA
Ipumep 1. Pacuer MacCUBHOI IOANOPHON CTEHBI
Jano. MaccuBnas noanopHas creHa 1l xiracca 0TBETCTBEHHOCTH M3 TOTOBBIX OETOHHBIX OJIOKOB C
BBICOTOH moAmopa rpyara 3M. ['myOuHa 3anoxenus nogomssl 1,2 M. ['eomeTpuyeckue pa3Mepsl CTCHEBI
npuBeseHbl Ha puc. 1. Ha npusme oOpymieHus pacnonokeHa paBHOMEPHO paclipeeieHHas Harpyska

HMHTCHCUBHOCTBIO ¢ = 5 klla. prHT 3aCBIIIKH - IECKU MEJIKUEC, TPYHT OCHOBAHUSA - CYTJIMHKU.
Pacuernrie XapaKTCPUCTHUKU I'PYHTA OCHOBAHUA:

1= 18,9 kH/™M*; v =18 kH/m*;

¢ =225, ¢ =25%

c; = 8 klla; cn = 12 xIla.
PacueTHble XapaKTepUCTHKK IPYHTa 3aChINKHU:

vi1=18 KH/M3; Yu=17 KH/M3;

0’y = 26°; ¢©'n=29°%

C’] = O, C']] =0.

TpeOyercst TPOBEPUTH NPUHATHIE pa3MePhl MOAOIIBEI MOIMOPHON CTEHBI U ONPEACINTh YCHIHS B
ceyennu 1-1. Pacuer BegeM Ha 1 M JUIMHBI CTEHBI.

Tabnuna 3Ha4eHnit TPUrOHOMETPUYECKUX (PYHKIUI [TpHBe/ieHa B IIPHIL. 3.

OnpenenseM UHTEHCUBHOCTb JAABIEHUS TPyHTa Ha KOHCTPYKLMIO CTeHbl. CIOJI3aHUE IPU3MBI
0OpyIIEHUs] CO CTOPOHBI CTEHBI YCIOBHO IPUHUMAEM IIOJI YIJIOM € K BEPTHKAIM HPH yIiie TPEHUs Mo
KOHTaKTY CIOJ3aHus & = @';.

tge=1,6/42=0,381; e=21°.
VHTEHCHBHOCTh TOPHU30HTAILHOTO aKTUBHOTO JIABJICHHSI TPYHTa OT COOCTBEHHOTO Beca Ha IiyOuHe



y=h=4,2 M onpenensem 1o popmyie (1)
P,=[ywyhh - c'1(k; + ko)) y/h =[18:1,15-4,2-0,38 - 0] 4,2/4,2 = 33,04 ITa.
WHTEHCHBHOCTh TOPU30HTAIBHOTO JABJICHHUS TPYHTA OT PAaBHOMEPHO PACIpeneSCHHOW Harpy3Ku

omnpenenseM o ¢popmyie (9)
P, =qyh=51,2-0,38 = 2,28 xIla.

ITo taba. 3 mpui. 2 mpu & = @'l =26° A =0,38.

Pacuer yCTOﬁ'—ll/IBOCTl/l MOJI0KEHHUS CTCHbI IIPOTUB C/IBUT'a

Crsuratomtyto cury Fy, onpenensem o ¢opmyie (16) npu y, = h:
Fyo,=P,h/2 =33,04-4,2/2 = 69,38 xH;
Fooq= Py =2,284,2=9,58 kH;
Fy=Fg,+Fy,=6938+9,58 =78,96 xkH.
Pacuer ycTOHYMBOCTH POM3BOIUM ISl TPEX 3HAUEHHH yria f.
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Puc. 1. K pacuetry MaccCMBHOIi IOANOPHOI CTEHBI

1 cayyaii (5; = 0)
CyMMy HpPOEKIIMI BCEX CHJI Ha BEPTUKAIBHYIO IIOCKOCTh ompeesieM mo ¢popmyie (20)
F,=Fy, tg(e+8) + Ger + v, tgBh’/2 = 78,96 tg(21°+26°) + 104,2 + 0 = 188,88 kH.
Bec ctenslr B3AT ¢ yaeToM Beca rpyHTa Ha ee ycrynax (G, = 104,2 xH).
[MTaccuBHOe compoTuBieHue rpyHTa F,. onpenensiem no ¢popmyie (22) npu b, =d = 1,2 m.
A=1;c;=5xla; , = 18,9 KH/M3;
E.=y hr2 A2+ ¢ih (A, - 1)/tg oy = 18,9-1,2%1/2 + 5-1,2(1 -1)tg 22° = 13,61 kH.

VnepxkuBatontyto cuiry Fy,. onpenensieM o ¢popmyne (19) mpu ¢; = 5 xIla (em. 1. 6.6):

F,=F,tg(p-P)+bc;+E, =188,88 tg (22° - 0°) +2,4-5+13,61 = 101,92 xH.
[TpoBepsieM ycTOHUMBOCTH CTEHBI U3 ycioBus (15):

Fy,=78,96 kH <0,9-101,92/1,1 = 83,39 xH.

VYcnoBue yn0BIE€TBOPEHO.

2 cayyaii (B, = /2 =11°)
Ay =tg? (45°+¢y/2) = 2,19;
F,=78,96 tg(21°+26°)+104,2 + 18,9 tg 11°-2,4%/2 = 199,46 kH.
[TaccuBHOE CONIPOTUBIIEHNE IPYHTA £, onpeaesnseM pu:
h.=d+btgB=12+24tg11°=1,67 m;
E,=18,9-1,67%2,19/2 + 8:1,67(2,19 - 1)/tg 22° = 97,07 xH;
F,.=199,46 tg(22° - 11°) +2,4-8 + 97,07 = 155,05 xH.

[Iposepsiem ycnosue (15):
F,=178,96 kH<0,9-155,05/1,1 = 126,86 xH.



YcnoBue ynoBIeTBOPEHO.

3 cayuaii (B; = @; = 22°)
F,=178,96 tg(21°+ 26°) + 104,2 + 18,9 tg22°-2,4%/2 = 210,87 xH;
h.=12+241g22°=217 m;
E,=18,9-2,17%2,19/2 + 8-2,17(2,19 - 1)/tg22° = 148,58 kH;
F,,=210,87 tg(22°-22°) + 2,4-8 + 148,58 = 167,78 kH;
F,,=78,96 kH<0,9-167,78/1,1 = 137,27 xH.
VYcenosue (15) Bo Bcex Tpex ciydasx YIOBIETBOPEHO, YCTOWYHMBOCTh CTCHBI MPOTHB CIBHTa
obecrieuena.
B cootBercTBUM C 1. 6.9
tg O = F,./F, =78,96/188,88 = 0,42;
tg O; > sin @; = 0,3746.
Pacuer npouHOCTH OCHOBaHUSI HE IPOU3BOJUTCS.

Pacuer ocHoBaHus no AedopmManusam

PacuetHoe compoTHBIIeHHE TPYHTa OCHOBaHUs R omnpeesisieM 1o dopmyie (39):

1,3-1,1

Vel?
cl’c2 ——(0,78-2.4-18+

+4,11-1,2-17 4+ 6,67 - 12) = 256,85«l1a,
rae y.; = 1,3; %> =161 (1o Tabmn. 6); k=1,1; M,=0,78; M, =4,11; M. = 6,67 (1o Tabn. 7 npu ¢y =
25°);d=1,2m.
HuTtencuBHoCTh HOpMaTHBHOTO AaBienus A = 0,33 (mpu € = 21°; 6 = @' = 29° no Tad:. 3 mpui. 2).
P,=(17-1-4,2-0)0,33-4,2/4,2 = 23,56 xIla;
P,=51-0,33 =1,65 xlla;
Fy,=23,56-4,2/2 = 49,48 xH;
Fyq=1,6542=06,93 xH;
Fo=Fy,+ Fyg=49,48+ 6,93 =56,41 xH.

Paccrosinie oT paBHOIEHCTBYIOIIEH CABUTAIOLIEH CHUJIBI 40 HU3a IOJOLIBbEI CTEHBI ONPEAEISAEM 110
dhopmye (33)
h* = [Fsq i3 + Foo(h - yo - vo/2))/Fya = [49,48-4,2/3 + 6,93(4,2 - 0 - 4,2/2)]56,41 = 1,49 m.
Wzrubarommii MOMEHT OT COOCTBEHHOI'O Beca CTEHBI M TPYHTa Ha 00pe3ax OTHOCHUTENBHO IEHTpa
TSXKECTU IIOJOLIBBI:
XM; =243 xH-m.
ITo popmymne (31):
My = F[h* - tg(e + 8)(b/2 - h*tge)] + M, = 56,41[1,49 -
-tg (21°+ 29°)(2,4/2 - 1,49 tg21°)] + 24,3 = 66,13 kH-m;
F,=56,41tg(21°+29°) + 85,3+ 0=152,53 xH,
rae e = My/F, = 66,13/152,53 =0,43 m > b/6 =2,4/6 = 0,4 m.
Pmax = 2F\/3¢cy=2-152,53/3-0,77 = 132,06 klla;
co=0,5b-e¢=0,52,4-0,43=0,77 m.
Omnpenensiem ycunus B cedeHud creHsl I-1 (mpu y = 3m) mo popmymnam (40):
N;=%F,=(0,5-1,2+1-1,8)20-1,1 + 1,2:0,5-18-1,15 + 5-1,2:0,5 = 68,22 kH;
0;=3F,,;=2283+33,04-37/4,2.2 = 42 24 xH;
M;=2Fx;+ XF, v = 1,52 + 45,66 = 47,18 kH-Mm,
rne XF,x; =0,5-1,2-20-1,1-0,25 - 0,5-1,2-0,5-18-1,15-0,5/3 - 5-0,5x
x1,2:0,25 = 1,52 kH-M; £F,, ;= 2,28-3-3/2 + 33,04-3%.1/4,2-2 = 45,66 kH-Mm.

IIpumep. 2. PacdeT yroaikoBoi noanopHoii cTeHbl

Jano. YronkoBas HOAMOpHas CTeHa KOHCOJBHOIO THUIA C BBICOTOM mojmopa rpysHra y = 4,5 M,
riryOrHa 3aokeHus nofomssl Gpyngamenrta d = 1,5 M. Harpyska Ha npu3me oOpyIIeHHs paBHOMEPHO
pacnpeneneHHas UHTeHCUBHOCThIO ¢ = 25 klla. 'eomerpuueckue pa3Mepsl CTEHbl IPUBEIEHBI HA PUC.
2. TpyHT OCHOBAaHHS ¥ 3aChIIKH (IIECKH MENKHE) CO CIIEIyFOIMMHI XapaKTepuCTHKaMu: %, = 17 kH/M,
@0 =32°, ¢, = 0. Moynb nedopmariuu rpynta ocaoBanus E = 2-10% xI1a.



TpeOyercst IpoBepUTh TadapUTHBIE pa3Mepbl NMPHHATON KOHCTPYKLUH, ONPENESTUTh M3rHOarolye
MOMEHTHI H MIOIIEPEUHbIE CHIIBI B 3JIEMEHTaX CTEHBI.
PacueTHble XapaKTEPUCTHKH TPYHTA OCHOBAHUS:
v1=1,0517=18 kH/M; yu=17 kH/M?;
¢ =32°/1,1 =29°; o =32°%
Ccr = 0 5 cn= 0.
PacueTHble XapaKTepUCTHKH TPYHTa 3aChINKHU:
Y1=0,9518 =17 kH/™’; v =0,95-17 = 16 kH/™’;
¢'1=0,9-29° =26°; ¢’y =0,9-32°=29°;
C/I = 0, C = 0.
OmnpenensieM HHTEHCUBHOCTD JAABJICHHSI PYHTA HA KOHCTPYKIIUIO CTEHBI.
Y CIOBHBIH yroj IIOCKOCTH 00pYIIEHHS
tg e =3,3/6 =0,55; &=28°48°'~29°
ITo tabsn. 3 mpui. 2 pu & = @' =26° A = 0,39.
HHTEHCHBHOCTH TOPU30HTAILHOTO aKTUBHOTO JIABJICHHSI TPYHTa OT COOCTBEHHOTO Beca Ha IIyOuHe
y=h=6wm omnpenemnsem o Gopmye (1):
P =Yy - ¢k, + k)] y/h =[17-1,15-6-0,39 - 0] 6/6 = 45,75 xIla.
VHTEHCHBHOCTDh TOPU3OHTAJIBHOTO JAABJICHHS I'PYHTa OT PaBHOMEPHO DacIpeiefieHHOW HarpysKu
ompenernsieM 1o ¢popmyde (3):
P,=qyh=251,2.0,39 = 11,7 klla..
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Puc. 2. K pacuery yroJikoBoii mognopHoi cTeHbl
Pacyer ycTOoiiUMBOCTH N0J10:KEHUSI CTEHbI IPOTUB CABUTA

Crsuratomiyto cuiry Fy, ornpenenseM 1o dpopmynam (16)-(18) npu y, =h =6 m:
Fy = Pyh/2 =45,75-6/2 = 137,25 xH;
Fyoq=Puy,=11,7-6=70,2 xH;
Foo=Fot Fog=137,25+70,2=207,45 xH.
Pacder ycTOWYMBOCTH IPOM3BOIUM JUTSI TPEX 3HAYCHHU yTiia 3.

1 cayuaii (B, = 0)
CyMMy HpOEKIIMI BCEX CHJI Ha BEPTUKAIBHYIO IIOCKOCTh onpeessieM mo popmyie (21):
F,=Fy,tg(e + @) + 1y, [a(b-1)/2 + td] + y; tgPb*/2 =
=207,45 tg(29°+26°) +17-1,2[6(3,9 - 0,6)/2 + 0,6-1,5] +
+181tg 0°3,9%/2 =514,4 xH.
[MTaccuBHOE compoTuBieHue rpyHTa E, omnpenensieM no dopmyie (22) npu i, = d = 1,5m; v = 18
kHn; 4, =1;¢,=0
Fo=ph® 0,/2 + ch(h, - Dtg @p = 18:1,5%1/2 + 0 = 20,25 xH.



VY nepkuBatoniyto cuiy Fy,. onpenenseM 1o dpopmysie (19):
Fo,.=F,tg(o-B) + bc; + E,=514,4 tg(29° - 0°) + 0 + 20,25 = 303,17 xH.
IIpoBepka ycroitunBoCcTH CTEHBI U3 yCinoBus (15).
F,,=207,45 xH<1-303,17/1,1 = 275,61 xH.
YcnoBue ya0BIETBOPEHO.

2 cayuaii (B, = ¢/2 = 14°30")
Ar = tg2(45°+¢1/2) = tg2(45°+29°/2) = 2,86;

F,= 207,45 tg(29°+26°) + 17-1,2[6(3,9 - 0,6)/2 + 0,6-1,5] + 18 tg 14°30’-3,9%/2 = 549,55 kH.
[TaccuBHOE compoTuBieHue rpyHTa E, ompenensiem npu h, =d + b tg3 = 1,5 + 3,9 tg14°30" = 2,5 m:
E,=18-2,5°2,86/2 + 0= 160,88 xH;

E;, = 549,55 tg (29° - 14°30") + 0 + 160,88 = 302 kH;

F,,=207,45 xH<1-302/1,1 = 274,55 xH.

YcioBue ynoBiIeTBOPEHO.

3 cayyaii (B; = ¢ =29°)
F,=207,45 tg(29°+26°) + 17-1,2[6(3,9 - 0,6)/2 + 0,6-1,5] + 18 tg29°-3,9*/2 = 589,66 kH;
h,=d+btgp=1,5+39tg29°=3,64 m;
E,=183,64%2,86/2 + 0 = 341,04 xH;
F,,=207,45 xH<1-341,04/1,1 = 310,04 xH.

VYcnoBue (15) Bo Bcex Tpex cilydasx YAOBJIETBOPEHO, YCTOMYMBOCTH CTE€HBI HPOTHB Cruda
obecrieuena.

B cootsercTBuu ¢ 11. 6.9:

tg 6, = F,/F,=207,45/514,4 = 0,403;
tg &, = 0,403 <sing, = 0,4848; & = 22°.

Crenyer npoBepHUTh MPOYHOCTH IPYHTOBOI'O OCHOBAHUSI.

PaccrosiHre OT paBHOJCHCTBYIOIIECH CIIBUTAIOIIEH CHIIBI O HH3a MOAOIIBBI CTEHBI ONPEACIISIEM MO
tdhopmyne (33)

h* = [Fyyh/3 + Fyyy (h -y, - v/2))/Fya = [137,25-6/3 +70,2(6 - 0 - 6/2)]/207,45 = 2,34 m.

CyMMy MOMEHTOB BCEX BEPTHUKAIBHBIX W TOPU3OHTAJIBHBIX CHJ OTHOCHUTEIBHO OCH, HPOXOZSIICH

yepes HEeHTP THKECTH, onpeaensem mo Gopmyie (32)
My = Fy[h*- tg(e + ')(b/2 - h¥tge)] + vy, (b - D[A(b - 41) +
6dt)/12 = 207,45[2,34 - tg(29°+26°)(3,9/2 - 2,34 tg 29°)] +
+17-1,2(3,9 - 0,6)[6(3,9 - 4-0,6) + 6-1,5-0,6]/12 = 371,11 kH-m.
OKCLEHTPUCUTET NPUIIOKEHHSI PAaBHOAECHCTBYIOLIEH
e=MyF,=371,11/514,4=0,72 m.
[TpuBeneHHas MIMPHHA MTOIOIIBBI
b'=b-2¢=3,9-2.0,72=2,46 m.

ITo Tabun. 5 mpu @; = 29°; 8, =22°; N, = 1,73; N, = 6,27.

BepTukanbHyr0 COCTABISIONIYIO CHJIBI MPEIEIbHOTO COIPOTUBIICHHUS OCHOBAHHUS ONpENEsieM MO
¢dopmye (28)

N,=b'(Nyb'yi + Njy'id + Neop) = 2,46(1,73-2,46-18 + 6,27-17-1,5 + 0) = 581,78 kH;
F,=514,4 kH<1-581,78/1,1 = 528,89 xH.

Pacuyer ocHOBaHuUA O ueq)opmaumlM

Pacuer conporuBiieHre rpyHTa OCHOBaHUsI R onpenensieM o Gpopmyie (39)

Yel?e2 ( 1,3-1,1

R= M, by + Mydyy + Mcc”) = (1343917 +

+6,34-1,5-16 + 8,55 - 0) = 313,4xlla,
rae ye; = 1,3; ye; = 1,1 (o tabn. 6); k=1,1; M, = 1,34; M, = 6,34; M. = 8,55 (o Tabix. 7 npu ¢y =
32°);d=1,5m.
WHTEeHCHBHOCTH HOPMATHBHOTO JIABJICHUSI TPYHTA Ha CTEHY
P,=lY'myhh - 'y (k; + k2)ly/h = [16-1-6-0,35 - 0]6/6 = 33,6 kI1a.
Koadduument ropuzonranpHoro naBinenus rpyara A = 0,35 ompenensiem mo Tadmn. 3 npur. 2 (pu
0 =0';1=29°, & =28°48'~29°):



P,=gyh=25-1-0,35 = 8,75 xlla;
Fy,=33,6-6/2=100,8 kH;
Fy.q=8,756=525kH;
Fo=Fyyt+ Fyg=100,8+52,5=153,3 xH;
h*=[100,8-6/3 + 52,5(6 - 0 - 6/2)]/153,3 = 2,34 wm;
My =153,3[2,34 - tg(29°+29°)(3,9/2 - 2,34 tg29°)] +
+16-1(3,9 - 0,6)[6(3,9 - 4-0,6) + 6-1,5-0,6]/12 = 260,5 xkH-Mm;
F,=153,3 tg(29°+29°) + 16-1[6(3,9 - 0,6)/2 + 0,6:1,5] + 0 =
=416,24 xH; e = 260,5/416,24 = 0,63 m.
KpaeBble maBieHus Ha TPYHT onpezensieM mo gopmyire (36):
Pmax = F\(1 £ 6e/b) = 416,24(1+6-0,63/3,9)/3,9;
min
Pmax = 210,17 I1a<1,2R = 376,08 «Ila;
Pmin = 3,28 kl]a.
Pacuer ocHOBaHuMs 110 Ie)opMaIIMAM YAOBIETBOPEH.

OnpeniesieHHe U3ruGAOUIUX MOMEHTOB U MONEPEYHBIX CHJI
PacueTHble ycuius B BEpTUKILHOM 351eMeHTe (puc. 3) onpenenseMm 1o ¢popmynam 1. 6.17.
Ceuvenne 1 -1 (mpuy =3 m)
M= Py’ I6h + Py - y,)'/2 = 45,75-3°/6:6 + 11,7(3 - 0)*/2 =
=86096 kH-Mm;
Q113 =Py 12h + Py - y,) = 45,75:3%/2-6 + 11,7(3 - 0) = 69,41 xH.

Ceuvenne 1 -1 (mpuy =6 m)

M) = 45,75-6°/6 + 11,7(6 - 0)*/2 = 485,1 xH-m;
011 = 45,75:6%/2:6 + 11,79(6 - 0) = 207,45 H.
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Puc. 3. Onpez[e.ﬂeﬂne PAaCYE€THBIX yCl/l.]'ll/lﬁ B 3JIEMEHTAaX CTCHbI
a - cXema 3arpy>1<eHI/151 KOHCprKL[I/II/I CTCHBI, 6 - I/IBFI/I6aIOH.[I/Ie MOMCHTHI B DJICMEHTAaX CTCHBI,

6 - HOHepe‘IHBIe CHJIBI B DJICMECHTAX CTCHBI

PacuetHble ycunus B pyHIaMeHTHOH mumuTe onpeneisieM 1o dpopmyiam (53)-(56):
P,,=P,tg(e + @")/tg € = 45,75 tg(29°+26°)/tg 29° = 117,96 Klla;
Py, =P,tg(e + ¢')/tg e = 11,7 tg(29°+26°)/tg 29° = 30,17 klla;
Py, =v1yh=171.2-6 =122,4 xlla;
P, =v1yd=17-12-1,5 = 30,6 xIla.

Ceuenue 2 - 2 (ipu x; = 0,6 M)

e=0,72 m>b/6 =3,9/6 = 0,65 m;
¢p=0,5-¢=0,53,9-0,72=1,23 m;



0o 2 2 _
Mg_g(ng =P sz /2 - pmasz (1 - x2/9co)/2 =

30,6-0,6%/2 - 278,81-0,6*(1 - 0,6/9-1,23)/2 = - 41,96 kH-m,
THC Pimax = 2F/3¢co=2-514,4/3-1,23 = 278,81 klla;
02206 = P %2 - Pman¥a(1 - X2/6¢9) = 30,6-0,6 - 278,81-0,6(1 - 0,6/6-1,23) = - 135,45 kH.

Ceuenne 3 - 3 (ipu x; = 3,3 M)
npu x; < & + x;, mo hopmyiie (45):

My3= Puas(3¢o - b+ x3)/18¢) - Py 2 - Poyfxs - £)%/2 -

- x§ (P',,- P,)/6(b - £)=278,81(3:1,23 - 3,9 + 3,3)"/18-1,23 -
-117,96:3,3%/2 - 30,17(3,3 - 0)%/2 - 3,3°(122,4 - 117,96)/6(3,9 - 0,6) = - 443,09 kH-M;

2
Q3-3:pmax(3c() -b+ X3)2/6C() - vax3 - qu(x3 - E_;) - X3 (P vy~ Pv;/)/

2(b - £) = 278,81(3-1,23 - 3,9 + 3,3)/6-1,23 - 117,96-3,3 - 30,17-3,3 -
-3,3%(122,4 - 117,96)/2(3,9 - 0,6) = - 135,45 H.

IIpumep 3. Pacyer noanopHoii cTeHbl YroJKOBOro Npoguisi ¢ aHKepHoil TAroi

Hano. COopnas sxene3oberonHas monmopHas creHa III kimacca HameXHOCTH CO CTaTbHBIMHU
aHKepHBIMU TATaMu. Bricota moxamopa rpyHTa 6 M. ['myOmHa 3amokeHus MOoAOIBE QyHAaMeHTa d =
1,5 m. Harpy3ka Ha npusme 0OpyIICHHSI pABHOMEPHO paciipeelicHHass HHTEHCHUBHOCTRIO ¢ = 50 kI]a.
I'eomerpudeckue pa3Mepbl M KOHCTPYKTHBHAs CXeMa CTEHBI IpHBEIcHBI Ha puc 4. PacyerHbie
XapaKTEPUCTHKH TPYHTa OCHOBAHUS:

=19 kH/M?; ¢or=24° =17 klla;
yu=18 KH/M3; o =26° ¢y =20xlla.

PacuerHbIe XapaKTEPUCTUKN TPYHTA 3aCHINKH:

Y1=18 kHA; ¢'1=22° c'1=17klla;
"{,11 =17 KH/M3, (P(H = 240; C(H =10 xITa.

§ =50 n ity

¥

|

AHMEFHAR TAT &

4§

ALY

£15)

Puc. 4. KoncTpyKTHBHAS cXeMa YroJIKOBOIl MOANOPHOI CTeHbI
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Puc. 5. PacueTrHasi cxema yroaikoBoi noJanopHoii CTeHbI
a) - SIIOPBI U3rUOAIOIIUX MOMEHTOB; 0) - S0Pl HONEPEYHBIX CHII

TpeOyercst mpoBepuTh rabapuTHBIE Pa3Mepbl MPUHATOH KOHCTPYKTHBHOW CXEMbBI M ONPENCIUTH

I/ISFI/I6a}OH.lI/Ie MOMCHTBI U HOIICPEYHBIC CHUJIbI B CCUCHUAX C60pHBIX JKEJIC300CTOHHBIX DJIEMEHTOB M
YCUJue B TATEC.

OrnpejensieM HHTEHCUBHOCTh OOKOBOTO JaBJICHUS TPYHTA HAa | M CTEHBI.
Yo HaKJI0OHA TIOCKOCTH OOPYILEHHS 3aChINKKA K BEPTUKAIIH:
126y = (cosw} - \/;) /singy = (c05220 - M) /sin22° = 0,6652 ;
0y = 34°.
[IpuHMMaeM yCIOBHBIN yroil INIOCKOCTH 00pyIIeHus (puc. 5):
tge=5,1/7,5=0,68; g=34°,
Mo Ta6u. 3 mpuit. 2 npu 6 = @' = 22°; ¢ = 34°; A = 0,46.
VIHTEHCHBHOCTh TOPU3OHTAJIBHOTO AaKTUBHOIO [aBJEHUS TpPyHTa OT COOCTBEHHOro Beca
orpezesnsieM Ha riryoune y = 7,5 M o opmyne (1)
P,=[vY'yh\ - c"(k; + ko)y/h =[18-1,15-7,5-0,46 -
- 7(0,68 + 0,67)17,5/7,5 = 66,64 kl1a,
rae k; = 2AcosBycose/sin(0, + &) = 2-0,46c0s34°c0s34°/sin(34°+34°) =
=0,68;
ky = A[sin(0 - €)cos(0, +p)/sinB,cos(p - €)sin(0, +€)] + tge =
=0,46[sin(34°-34°)cos(34°+0°)/sin34°cos(0°-34°)sin(34° + 34°)] + tg 34° = 0,67.
VHTEHCHBHOCTh TOPH30HTAIBHOTO JABJICHUSI TPYHTAa OT PAaBHOMEPHO PAaclpelielieHHOW Harpy3ku
ompenensieM 1o ¢popmyie (9)
P, = qyp =50-1,2-0,46 = 27,6 xI]a.

Pacuer ycToiiuuBOCTH CTEHbI IPOTUB CABUIA

Crsuratomiyto cury Fy, ornpenenseM o ¢popmynam (16)-(18) npu & =y, = 7,5 m:
Fyy=P,h/2 = 66,64-7,5/2 = 249,9 xH;
Foq=Ps=27,61,5=207 xH;
Foo=Fyy+ Fyqg=249,9 + 207 = 456,9 xH.
VHTEHCHBHOCTD BEpTHKAJIBHOIO JIABIICHUSI OT COOCTBEHHOTO Beca IPyHTa UM HArpy3KH OIpeessieM
o hopmyiam (53)-(56):
P,,= P tg(e + @'1)/tge = 66,64 tg(34°+22°)/tg 34° = 146,48 xlla;
P,, =P, tg(e + @')/tge = 27,6 tg(34<+22°)/tg34° = 60 kIla;
P,=vyh=1812-75=162 klla;
P, =v1d=181,2-1,5=324 klla.
OmnpezensieM CyMMY POSKIUH BCEX CHI Ha BEPTUKAIBHYIO IIOCKOCTh
F,=(P,,+ P, +2P)b-)2+P"t=
(146,48 + 162 + 2-60)(6 - 1,1)/2 + 32,4-1,1 = 1085,42 xH.



1 cayuaii (B, =0)
[TaccuBHOE conpotuBiieHne rpyHTa £, onpenensem no ¢opmyne (22) npu £, =d = 1,5 m; 1 =

19xH/™M*; A, = 1; ¢; = 5 kIla (1. 6.7)
E,=yih? 02 + ey (b~ 1)/tgey = 19-1,5%1/2 + 0 = 21,38 KH.

Vaep:kuBatontyto cuiry Fy,. onpenensieM o ¢popmyie (19)
F,=F,tg(o1- B) + bc; + E, = 1085,42 tg(24°-0°) + 6-5 + 21,38 = 534,61 xH.

[TpoBepKy yCTOHYMBOCTH CTEHBI TPOBOAMM 13 yciaoBust (15)
Fy,=456,9 xH <v.F,/y,=1.534,61/1,1 = 486,01 xH.

2 cayuaii (B, = ¢y/2 = 12°)
A, = tgX(45%+,/2) = tg*(45°+24°/2) = 2,37.
CyMMy TpOEKLHil BceX CHI Ha BEPTHKAIBHYIO IJIOCKOCTb, C YYETOM Beca BBHITUPACMOrO H3-MOJ
TIOJTOIIIBEI TPYHTA, ompeaeisieM mo hopmyne (21):
F,=Fytg(e+ ") + v ylh(b - /2 + td) + v, tgPb*/2 =
456,9 tg(34°+22°) + 18:1,2[7,5(6 - 1,1)/2 + 1,1-1,5] + 19 tg12°-6°/2 = 182,71 kH;
E,=19-2,78%2,37/2 + 17-2,78(2,37 - 1)tg24° = 319,43 xH;
F,, = 1182,71 tg(24°-12°) + 6-17 + 319,43 = 672,87 xH;
F,,=456,9 xH < 1-672,87/1,1 =611,7 xH.

3 cayuaii (B; = @y = 24°)
F,=456,9 tg(34°+22°) + 18-1,2[7,5(6 - 1,1)/2 + 1,1-1,5] +
+ 19 tg24°.6%/2 = 1262,26 kH;
hy=1,5+61g24° =417 m;
E,=19-4,17%2,37/2 + 17-4,17(2,37 - 1)/tg24° = 609,66 kH;
F,, = 1262,26 tg(24°-24°) + 617 + 609,66 = 711,66 kH;
F,,=456,9 kH < 1-711,66/1,1 = 647 xH.

Ycenosue (15) msa Bcex Tpex ciydaeB yIOBIECTBOPEHO.
[TpuBeneHHBIN Yol HaKJIOHA K BEPTHKAIN O PaBHOJECHCTBYIOIIECH BHEIITHEH HATPY3KU:

tg &= F,,/F, = 456,9/1085,42 = 0,4209;
sin @ = sin 24° = 0,4067 < tgd;; ;= 24°.

ITpoyHOCTH TPYHTOBOTO OCHOBAHUS yIOBJIETBOPEHA.

Pacuyer ocHoBaHusA 1o gepopmManusimM

PacuerHOE compoTHBICeHIE TPYHTa OCHOBaHUS R ompenersieM 1o ¢popmyie (39)
YelVe2 , 1,251
== My by + Mydypy - Moep ) == — (0.84-6-18+
+437 1517 + 6,9 - 20) = 425 2«1]a,
rae Ve = 1,25; 7., = 1 (no tabun. 6); k=1 (mo n. 6.15); M, = 0,84; M, = 4,37; M. = 6,9 (1o Tabn. 7

npu oy =26°); d=1,5m.
YT0J1 HaKJIOHA IUIOCKOCTH OOPYIICHHUS K BEPTUKAIH

126y = (cosw}l - \/Z)/singo’ﬂ = (c05240 - \/0,42> /sin24° = 0,6528 ;

9() =33°,
A = 0,42 (mo tabu. 3 mpwi. 2 ipu & = @'y = 24°; £ = 34°).

I/IHTCHCI/IBHOCTI) HOPMATUBHOI'O JAaBJICHUS I'PYHTA HA CTCHY:
P,=[17-1.7,5:0,42 - 100,63 + 0,69)]7,5/7,5 = 47,2 I1a;

K;=2-0,42c0s33°c0s34°/sin(33°+34°) = 0,63;
K, =0,42[sin(33°-34°)cos(33°+0°)/sin33°cos(0°-34°)sin(33° + 34°)] + tg34° = 0,69;
P,=50-1.0,42 = 21 Ila;
Fy,=417,51,5/2 =177 xlla;
Fyq=217,5=1575kH;
F,,=177+157,5=334,5 xH;

F,=334,5 tg(34°+24°) + 17-1,2[7,5(6 - 1,1)/2 + 1,1-1,5] + 18 tg 0°-6%/2 = 943,91 xH;



h* = [Fy i3 + Foof(h - yo- v/ 2)VFya = [177-7,5/3 + 157,5(7,5 - 0 - 7,5/2)] = 3,09 m;
My = Fy[h* - tg(e + ¢")(b/2 - h*tge)] + v'y(b - DH[h(b - 4f) + 61d)/12 =
334,5[3,09 - tg(34°+24°)(6/2 - 3,09 tg34°)] +
17-1,2(6 - 1,D[7,5(6 - 4-1,1) + 6-1,1-1,5])/12 = 724,27 kH-m;
e=MyF,=724,27/943,91 = 0,77 m;
bl6=6/6=1Mm>e=0,77 m;
Pmax = F(1 + 6e/b)/b;
min
Pmax = 943,91(1 + 6-0,77/6)/6 = 278,45 klla;
Pmin = 943,91(1 - 6-0,77/6)/6 = 36,18 kI1a.
Pacuer ocHOBaHHUS 110 Ie)OPMAIIHAM YIAOBICTBOPEH.

Onpenenenne ycuiauii B djieMenTax (Ha 1 M cTeHbl)
PacuetHble ycusus onpeaenseM o popmynam . 6.20.

BepmukaﬂbHaﬂ niauma

Cevenne 1-1(y;=h,=2,5m)
M, =-y (Py/3h+ P2 =2,5(66,64-2,5/3-7,5 + 27,6)/2 = - 109,39 kH-m;
Q1.1=y (Py2h + P,)) = 2,5(66,64-2,5/27,5 + 27,6) = 96,77 xH.

Ceuenune 2 -2 (y 2 hy)
IlepBrlii cayyail 3arpysxenus ais M, ;:
U, = [W*P,+ 3P, (h - h,)"V/6(h - h,) = [7,566,64 +
+3-27,6(7,5 - 2,5)°1/6(7,5 - 2,5) = 193,97 xH;
tg o =4/4,7=0,851; o = 40°;
V;=U,/tg a.=193,97/0,851 = 227,93 kH.

Paccrosinue y, mpu KOTOpOM B CEYEHUM BEPTHUKAIBHOTO 3JIEMEHTa JIEUCTBYET MaKCHUMallbHBIN
n3rnbaromuii MoMeHT M,,,,, OmIpeneNiseM U3 TPHUBEICHHOIO HIDKE YypaBHEHHS IPH YCIOBHH
YaCTUYHOTO 3arpy’KeHUS BpEMEHHOI HArpy3KOH MPU3MBI O0PYIICHHUS:

y’ + 2P, hy/P, - 2h[Ph, + U, - Val(h - hy))/P,= 0;
y* +2:27,6-7,59/66,64 - 2-7,5[27,6-2,5 + 193,97 - 227,93-0,3/(7,5 - 2,5)]/66,64 = 0;
¥ 4621y -56,1=0.

Pemras npuBesieHHOE BhIIIE YpaBHEHHE, ody4aeM y = 4,99 m

M;5,= -y3P/6h - Py - h)* 12+ Uiy - hy) + Via(h - )/(h - hy) =
=-4,99°.66,64/6-7,5 - 27,6(4,99 - 2,5)%/2 + 193,97(4,99 - 2,5) +
227,93-0,3(7,5 - 4,99)/(7,5 - 2,5) = 247,73 xH-M.

OnpenensieM MaKCHMAaJbHYIO MONEpeYHylo cuiny (J,, TpPH TOJHOM 3arpyXeHHH IPU3MBI
00pyIIeHUs] BpDEMEHHOH Harpy3Kou:

U, = W(3P,+ P,)/6(h - hy,) = 7,5°(3:27,6 + 66,64)/6(7,5 - 2,5) = 279,75 xH;
Vy=U,/tg a.=279,75/0,851 = 328,73 kH.
INonepeunas cuna npu y = 2,5 m:
052=V*P2h+yP, - Uy + Vaa/(h - h,) = 2,5%-66,64/2-7,5 +
+2,5:27,6 - 279,75 + 328,73-0,3/(7,5 - 2,5) = - 163,69 xH.

[Momepeunast cuma mpu y = 7,5 - 0,7 = 6,8 m:

0., = 6,8%66,64/2-7,5 + 6,8-27,6 - 279,75 + 328,73-0,3/(7,5 - 2,5) = 133,08 kH.

Anxepnas msea:
Ycunie B TATE, yCTAaHOBICHHOW C HHTEpBAJoM 1,5 M:
S'= U,l/sin o = 279,75-1,5/sin 40° = 652,81 xH.
C y4eToM BO3MOXKHOTO 3aBHCAaHUS TPYHTA HAJ TATOMH (1. 6.21):
S,= S, =652,81-1,5= 979,21 xH.

DyHoamenmuas nauma
PacuerHoe maBneHne Mo MOIOMBON (HyHIAMEHTHON TUIUTHI ONIPEaeIIsieM 10 (GOopMyIaMm:
My=-P,(b-H)(b+20/12-Pyy(b-0)t/12+ P (b - £)(b - 41)/12 +
+ P b -2+ V(b2 -by)+ V(b2 -1)+ Usa=



=-146,48(6 - 1,1)(6 + 2-1,1)/2 + 328,73(6/2 - 0,6) + 328,73(6/2 - 1,1) +
+279,75-0,3 = 1038,47 xH-m;
e=M,y/F=1038,47/1085,42 = 0,96;
Dinax = 1085,42(1 £ 6-0,96/6)/6;
Pmax = 354,57 lla;
Pmin = 7,24 xI1a.
OrmnpezensieM TOTIEPEYHBIe CHITBI U H3THOAOIIE MOMEHTHI B (JYHIAMEHTHOMN TIIHTE.

Ceuenne 3-3 (x;=1,1 m)
G, =P,"x;=32,4-1,1 - 35,64 xH;
M 3= -G1X3/2 + PrnaxXs” Prmin Prnax + 30/%3 - 1)/6b = -35,64 - 1,1/2 ++354,57 - -1,1°(7,24/354,57 + 3 -
6/1,1 -1)/6 - 6 =182,03 xH-m;
03-3= G = Prnax®s” (Dunin/ Pmaxt2b/x3 -1)2b = 35,64 - 354,57 - 1,1%(7,24/354,57 ++2 - 6/1,1 - 1)/2 - 6 = -
119,38 xH.

Ceuenne 4 - 4 (x,= b, = 0,6 M)
G4 =[Py, (b-t-x)/(b-1)+ Poxi(b - ty+ P, Jxs/2 = [146,48(6 - 1,1 - 0,6)/(6- - 1,1) + 162 - 0,6/(6 -
1,1) + 146,48]0,6/2 = 88,46 kH;

My 4= -Poxs’/3 - X’ [Poyb - t - Xg) + Puxs]/6(b - 1) - Pogxs”/2 + +PminXs’ (Pemax/Prmin + 3b/x4 - 1)6b = -
146,48 - 0,6°/3 - 0,6°[146,48(6 - 1,1 - 0,6)+ 162 - 0,61/6(6 - 1,1) - 60 - 0,6*/2 + 7,24 - 0,6%(354,57/7,24
+3-6/0,6-1)/6--6=3389 kH - m;

Ou.4= -Gy - P4 + PrninXe” (Ponax/Prmin + 2b/x4 - 1)/2b = - 88,46 - 60 - 0,6 + 7,24- -0,6°(354,57/7,24 + 2 -
6/0,6 - 1)/2 - 6 =-109,7 xH.

Ceuenne 5 -5 (x5 = b, = 0,6 m)
Gs = G, = 88,46 xH;

MS -5 = ‘P07X52/3 - X52[Pu;/(b -1- xS) + P'U}’x5]/6(b - t) - PU;/XSZ/z + +pminx53(pmax/pmin + 3b/X5 - 1)/6b +
Vo(xs - by) + Upa = -146,48 - 0,6%/3 - 0,6[146,48(6 - 1,1 - 0,6) + 162 - 0,61/6(6 - 1,1) - 60 -0,6°/2 + 7,24
--0,6°(354,57/7,24 + 3 - 6/0,6 - 1)/6 - 6 + 328,73(0,6 - 0,6) + 279,75 - 0,3 ==50,04 kH - M;

Os 5= -Gs - PygXs + Dunins" (Pmax/ Pmin + 2b/x5 - 1)/2b + V, = -88,46 - 60 - 0,6 + +7,24 -0,6%(354,57/7,24
+2-6/0,6-1)/2-6+328,73=219,03 xH.

Paccrosinne, mpu KoTOpoM B (DyHIAMEHTHOM IUINTE JEHCTBYET MaKCHMaJbHBIM H3TrHOaromIui
MOMEHT, ONpEAEIsIEM U3 ypaBHEHUS

_[PU}(b -t- x5)/(b - t) + PIU;/XS/(b - t) + Puy]x/z - Puqx5 +pminx52(pmax/pmin + +2b/x5 - 1)/2b +V2= 09
-[146,48(6 - 1,1 - x5)/(6 -1,1) + 162x5/(6 - 1,1) + 146,48]x/2 - 60xs + +7,24x5*(354,57/7,24 + 2 - 6/x5
-1)/2-6+328,73=0.
[TpeoOpasys, momy4yaeM ypaBHEHUE
x*-7,28x+ 12,01 =0,
OTKYZa HaXOUM
x=2,53Mm.

MakcuMasnbHBII IPOJIETHBIH MOMEHT B yHIaMeHTHOH mnTe (IpH x5=2,53 M):
Ms_s=-146,48 - 2,53%/3 - 2,53°[146,48(6 - 1,1 - 2,53) + 162 - 2,531/6(6 -1,1)- - 60 - 2,53%/2 + 7,24 -
2,53%(354,57/7,24 +3 - 6/2,53 - 1)/6 - 6 + 328,73(2,53 - -0,6) + 279,75 - 0,3 = 228,39 kH - m.

ITpumep 4. Pacuer niesieBoro na3a B noJAnopHoii cTeHe yroJKoBoro npodguis

Jano. McxonHble 1aHHBIE TI0 BHEIIHEH Harpy3ke, o0line rabapuThl KOHCTPYKLUH, XapaKTEPHUCTHKH
IPyHTa OCHOBAHHS M 3aCBINKH, HHTEHCUBHOCTH JIaBJIEHUs IpyHTa 3achiku (Py = 11,7 kIla, P, = 45,75
klla, P,, = 117,96 xlla, P'uy = 122,4 klla, P,q = 30,17 kIla), MHTEHCHMBHOCTU JaBJIEHUA TPYHTa
OCHOBaHMS Ha MOJOMBY (QYHIAMEHTHON TUHTBI (Pmin = 0, Pmax = 278,81 klla), ¢ = 1,23 M 10 ipumepy
2. ComnpspkeHHE BEPTHKAIBHOTO OTPAXKIAIOUIETO 3JIEMEHTa OCYIIECTBISETCS B INEJEBOH Ta3
(yamamenTHO TUTH (puc. 6). Marepuan ¢yHnameHTHOH IUMTH - O6eToH Kimacca B15 (R, = =8,5
MIla = 8,5 - 10° klla, Ry, = 0,75 MIla= 7,5 - 102 kIla, y;, = 1), apmatypa xinacca Alll (P; = R, = 365
MITa = 3,65 - 10° kIa, Ry, ==290MIIa = 2,9 - 10’ ITa).

TpebyeTcst mpou3BECTH pacyeT U apMUPOBaHUE IIEJIEBOT0 Ma3a.

W3rubarommii MOMEHT W MOINEPEYHYI0 CHIIy OT TOPH3OHTAJIBHOTO [aBJIEHUS TPYHTa B MeCTe
COTIPSDKEHUS BEPTHKATBHON TUTUTHI ¢ pyHIamMenTHow (y = 4,5 M) onpenernsem o ¢opmye (41)



M\ =Py’ 16h + Py(y - y,)*/2 = 45,75-4,5°/6:6 + 11,7(4,5 - 0)7/2 =234,26 kH-m;
O1.1= Py 12k + Py(y - y,) = 45,75-4,5%/2-6 + 11,7(4,5 - 0) = 129,85 xH.
W3rubarommii MOMEHT M IIONEPEYHYI0 CHIIy B CEeYeHHHM (yHIaMEHTHOW IUMTHL (X3 = 2,2 M)
ornpezensieM 1o Gopmynam (45) u (46):
M; 3= prax(3co - b+ x3)/18¢q - Py x3’/2 - Pog(xs - E/2 - x5° (P, - P.,)/6(b - £) = 278,81 (3-1,23 -3,9
+2.2)%18 - 1,23 - 117,96 - 2,2%/2 - 30,17(2,2 - 0)%/2 - -2,2°(122.,4 - 117,96)/6(3,9 - 0,7) = -261,69
kH-m;
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Puc. 6. K pacuery yroJikoBoii moanopHoi cTeHbl COCTABHOI0 CeYeHusl
a - KOHCTPYKTHBHAS CXeMa; 6 - CXeMa 3arpy>KeHusl KOHCTPYKIHH CTEHBI

Puc. 7. K pacyery yroJikoBoii HoAnopHoi cTeHbl COCTABHOI0 CeYeHus!
a - 3MI0Pbl MOMCHTOB; 6 - OMIOPLI NOMEPEYHBIX CUJIT
03 37 Pmax(3¢0 - b + x3)2/6C0 - Popxs - Pyxs - Pog(xs - &) - x3°(P, - Pu)/2(b - ) = = 278,81(3:1,23 - 3,9
+2,2)%/6-1,23 - 117,96:2,2 - 30,17(2,2 - 0) - 2,2%(122,4 - -117,96)/2(3,9 - 0,7) = -179,63 kH.
DIopEl MOMEHTOB U TIOTIEPEYHBIX CHJI CM. Ha pUC. 7.

Omnpeaenenue ycuinii B 1ejeBoM nase

FOpI/BOHTaHLHHe 58 BepTI/IKaJ'II)HI)IG COCTaBJIAOLINE (pI/IC. 8) BHYTpeHHeﬁ napm onpenenﬂeM 10
dhopmynam 1. 6.22:

P, = M,_isin*a/0,75] = 234,26sin?53°30/0,75-0,9 = 224,23 kH;

P, = M, sina. - cosa/0,75] = 234,26sin53°30' cos 53°30/0,75-0,9 = =165,76 xH,

rue tgo, = 0,75//h = 0,75-0,9/0,5 = 1,35; oo = 53°30".
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Puc. 8. K pacuery mesnesoro naza

Ceuenne 4 -4
M, 4= (P, + 0,.1)0,9]=(224,23-0,15-0,9 +165,76-0,25 = 71,71 kH-m;
O4.4=P,+ Q.1 =22423+ 129,85 = 354,08 xH.

Cevenne 5-5
Ms_s=P0,15]+ P,z=224,23-0,15-0,9 + 165,76-0,25 = 71,71 kH-m;
Os.s=P.=22423 kH;
Ns_s=P,=165,76 xH.

Ceuvenmne 6 - 6
Mg 6= (P.+ Q110,91+ 0,5)) + Pyh - b3*(Dmax + p3/2)/3 = 224,23 + +129,85)(0,9-0,9 + 0,5-0,6) +
165,76-0,5 - 1,2%(278,81 + 188,14/2)/3 = =296,93 kH-m,
rae p3 = (1 - b3/3¢co)pmax = (1 - 1,2/3-1,23)278,81 = 188,14 «lla; Q¢ . 6= Py - ~(Pmax + p3) b3 /2 =
165,76 - 27,81 +188,14)1,2/2 = -144,41 xH; Ng_s= P, ++Q,_; =224,23 + 129,85 = 354,08 xH.

Pacuert npaBoii cTeHKkH na3a

PacueT nmpou3BoaNM Tak e, Kak U pacyeT H3rudaeMoro KOHCOJIBHOTO dJieMeHTa (puc. 9).
1. Ha neiictBue monepeunoit cuibl Qg .4 = 354,08 xH:
a) mposepsieM BhlNoHeHKe ycnoBus (1) B coorBercTBuu ¢ popmynoi (72) CHull 2.03.01 - 84*:
044 < 0.30,,19p1 RyDh, (M

e @y = | mpuHMMaeM Kak i OETOHHOTO ceueHus; @, = 1 - BP,=1--0,01-8,5=0,915; =
0,01 - ams TspRENOTO OetoHa; Ay = (0,5 + 0,3)/2 - 0,04 = 0,36 M - cpeqHss BBICOTA CCUCHUSI B TIpEIeIax
JUTMHBI HAKJIOHHOTO CeYeHUs, MpuHsATas paBHou ¢ = 2-30 = 60 cm.

354,08 kH < 0,3~1-0,915-8,5-103-10,36 = 839,97 kH (ycioBue BBIIOIHEHO);

0) mpoBepsieM BBITIOTHEHUE YCIOBUS (2) B coorBeTcTBHH ¢ (hopmymoit (84) CHull 2.03.01 - 84* mo
0o0ecreYeHnIo MMPOYHOCTH CEUEHUS] Ha JIEHCTBUE MONEPEYHONW CHIIBI JKeJe300€TOHHOTO dJIeMeHTa 0e3
MOTIEPEYHOTO APMHUPOBAHHUS

2
Qq -4 < opy (1= 04 )Ryyb0 1 )

rie @ps = 1,5 - st Tsoxesnoro 6erona; @, = 0 - HOpMaybHas CHJIa OTCYTCTBYET.



354,8 kH > 1,5:1.7,5-10%1:0,367:0,6 = 243 kH.

VYcinoBue He BBINOTHEHO, TMOATOMY TpeOyeTcs WIM YBEIWYCHHWE CEUCHHUS, WM MOIMEPEeYHOe
apMHpPOBaHUE CEYECHHUS XOMYTaMH.

[TpyHUMaeM MONEepeYHOe apMHUPOBAHKE CEYCHHS B BHAE XOMYTOB M3 apMartypbl & 6 Alll ¢ marom
BroJib masa u = 200 MM (4, = 0,283-5 = 1,415 CMz).

Ycunus B XOMyTax Ha €IMHUILY JUTHHBI onipenersieM ucxos u3 ¢popmyssl (83) CHull 2.03.01 - 84*

qsw 2 (Ph3(1 +(Pn + (pf)Rbtb/zs
rae @p = 0,6 - nus TsoKenoro 6erona; o= 0;
Gsw=0,6-1.7,5-10%1/2 = 225 xH/m.
[ar momepeyHspIX CTep KHEH 10 BBICOTE Ia3a ompeaessieM mo Gopmyie
S=RyAy/qs =2,9-10°1,415-10"/225 = 0,182 M.
[Ipunumaem war crepxkueit 0,15 m = 150 mm.
[IpoBepsiem BemonHerne yciaosus (75) CHull 2.03.01 - 84%*:
Q —<Qb + st + Qs,inca

rie Oy = @l + @7+ ©,)Rybhy/c; sy = 2 - nnst GeTomnoro ceuenns; Oy = 2-1-7,5-10%10,36%/0,6 =

324 kH;
wa = gswCos

2
e ¢, = \/gobz(l + @, + gof)Rbtbho /gy = V2.1.7510

Orcrona Oy, = 225-0,93 = 209,25 xH; Oy ine = 0. OTruObI B cC€YeHUN HE IPEIYCMOTPEHEL.
Taxum obpazom, O = 354,08 kH < 324 +209,25 = 533,25 xH (ycnoBue BHIIIOJIHEHO).

2. 1- 0,362 /225 = 0,93 m.

Puc. 9. K pacuery npaBoii CTeHKH 11eJIeBOT0 M1a3a
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Puc. 10. K pacuery JieBoil CTeHKH 11eJIeBOT0 Ma3a

HpO‘—IHOCTL CCUCHUsA HpaBOﬁ CTCHKH I1a3a Ha I[eflCTBI/Ie nonepeqﬂoﬁ CUJIbI 06ecnequa.
2. Ha neiictBue uzrudaromero momenta My _ 4 = 286,8 kH-m:
o = My _4/Rybho = 286,8/8,5-10°-1-0,517 = 0,13,



rae ho=0,55-0,44=0,51 m.

ITo Tabm. 18 IlocoOusi MO NPOEKTUPOBAHHMIO OETOHHBIX M HKEIEe300€TOHHBIX KOHCTPYKLIHMH U3
TSDKEIIBIX U JIETKUX OCTOHOB 0Oe3 mpenBapHuTenbHOro HampsbkeHus apmarypsl (kK CHull 2.03.01 = 84%)
(M.: IUTTII, 1986) nnsa 6etona knacca B 15 u apmatypst knacca Alll npu v, = 1 Haxogum v = 0,93.

Ay =M, _y/Rvho = 286,8/3,65-10>-0,93-0,51 = 1,656:10” m” = 16,56 cm’.

Ipunumaem crepyxan & 22 Alll ¢ marom 200 mMm (4, = 19 cM?).

CxaTyro apMaTypy HIpHHHUMaeM KOHCTpYKTHBHO & 12 AIll mar 200 MM (puc. 11).

Pacuer JieBoii cTeHKH Ta3a

Pacuer cTeHKH POM3BOIUM, KaK PacyeT BHEIICHTPEHHO PACTSHYTOTO 3JIEMEHTA.

1. Ha neiictBue nonepeunoit cunsl Qs s = 224,23 xH npu neiictBum pactsaruparonien cunsl Ns_s =
165,76 xH:

a) mpoBepsieM BhIMoIHeHHEe ycaoBus (1):

Os.5=22423 kH<0,3-1.0,915-8,5-10°-1-0,44 = 1026,63 kH,

rae h, = (0,5 + 0,46)/2 - 0,04 = 0,44 M (ycioBHE BBHITIOIHEHO);

6) mpoBepseM ycioBue (2):

Os.5=22423 kH<1,5(1 - 0,1)7,5-10%-1-0,44%/0,23 = 852,26 kH,

rae ¢, = -0,2Ns5 _ s/Rybh, = -0,2-165,76/7,5-10*1-0,44 = -0,1. ¢ = 023 ™ - anuHa MIPOESKIUH
HAKJIOHHOTO CEYEHHUS Ha MPOAOIBHYIO OCh CTeHKH (puc. 10).

YciioBUE BBITOTHEHO, HO MPH 3TOM BEJIMYHMHA 3HAYCHHUS MPABON YaCTH HEPABEHCTBA IMPEBBIIIACT
BEIIHYNHY

852,26 kH > 2,5R,bh, = 2,5-7,5-10*1-0,44 = 825 kH.

[TosTOMy HecyIIyr0 CHOCOOHOCTh CeueHHsI IPUHUMaeM paBHoO# 825 kH.

2. Ha neiictBue m3rubatomero Mmomenta Ms_s = 71,71 kH-m u pactsaruBaromiei cuibsl Ns_s = 165,76
kH:

ho=0,46 - 0,04 = 0.42 m.
OmnpenensieM SKCIEHTPUCHUTET EHCTBUS PACTATUBAIOIICH CHITBI
[ M5 _5/N5 5= 71,71/165,76 = 0,432 M,
e=e,-h/2+a0=0,432-0,46/2 +0,04 = 0,242 wm;
e=e,+h2-a=0432+0,46/2-0,04 =0,622 m.

Tak xak €' = 0,622 M > h, - o' = 0,42 - 0,04 = 0,38 M, ompenensieM HEOOXOIUMYIO TUIOINAIb
PacTAHYTOH apMaTypsl IO 3HAYEHHUIO O, BEIYUCICHHOMY 110 (opMyIie

oy = [Nsse - RyAj(hy - ao)/Rbhy = [165,76:0,242-3,65-10°-5,65-10* - (0,42 -
0,04)]/8,5-10°-1-0,42% = -0,026 < 0,

) rue 4, - npuHATa KOHCTPYKTHBHO & 12AIIl ¢ marom 200 mm (512 Alll, A, = 5,65 cm* =5,65-10"

M).

Tak kak o, < 0, wIomaak CeYeHHs PacTAHYTOW apMaTyphl ONPECIIIeM 110 (popMyIie

Ay = Ns_se/Ry(h, - o) = 165,76-0,622/3,65-10°(0,42 - 0,04) = 7,43-10™ m* = 7,43 cM>.

Tpebyercsa Ha | M 5 & 14 AIIl 4, = 7,69 cM”. OHAKO MO YCIOBHSM KOHCTpyHpoBauus (puc. 11),

npunAMaem 5@ 22 AIll (4, = 19 cm?).

Pacuer HMKHEro ceyeHust
Pacuer mpou3BoANM, Kak BHEIEHTPEHHO PACTSHYTOTO JJIEMEHTa Ha M3TMOaroIinii MOMeHT My s =
296,93 kH-M u pacrarusatouryto cuny N = 354,08 kH:
hy=0,6-0,04=0,56 m;
€9 =1296,93/354,08 = 0,839 m;
e=ey-h/2+a=0,839-0,6/2+0,04=0,579 m;
e =ey+h2-a =0,839+0,6/2-0,04=1,099 m;
Tak xak ¢ = 1,099 m > hy - a' = 0,56 - 0,04 = 0,52 M, onpenensieM HEOOXOIUMYIO IUIOINAIb
PaCTSHYTOM apMaTypsI IO 3HAYECHHUIO O, BEIYUCICHHYIO 110 (popmyre

a, = [N6_6e ~ Ryp A} (hO - a)] / Rybhy =[354,08-0,579 -

3,65-10° -5,65-10 (0,56 - 0,04)]/8,5- 10°1.0,56% = 0,037 > 0,

riae A’y - IpUHATAS MIOMIAb CXKATOi paboueii apmatypsl mogomssl (SS12AIIL; 4, = 5,65 cm” =
5,65-10" v?).
Tak kak o, > 0, mIomaab ce4eHHsl PACTIHYTOM apMaTyphl OMNpEIENsIeM C Y4eTOM CXKaTou



apMmarypsl 1o Gopmysie

Ay = (EbhyR), + Ny)/0,7R; + AR, /R, = (0,04-1:0,56-8,5-10° + 354,08)/0,7-3,65-10° + 5,65-10™*1 =
26,96:10-3 M* = 26,96 cM?,

rae 0,7 - moHmKarommi Ko3ddurment (cM. 1. 6.22); & - KOdPPUIUEHT, TPUHATHIA B 3aBUCUMOCTH
OT o, 1o Tab. 20 BeimenpuseneHHoro [locobus.

Mpuaumaem SP28AII ¢ mrarom 200 mm (4, = 30,79 CMZ).

[TpuHIM apMUpPOBaHUS IIENIEBOTO a3a cM. puc. 11.

Pacuer ceuenus Ha elicTBUE MONEPEUHON CUIIBI HE MPOU3BOJIUM, TaAK KaK OHO 3aBEJOMO MPOXOJUT
0e3 XOMYTOB TI0 OCTOHHOMY CEYCHHIO (TOJIIUHA CCUCHHS OOJIbINe, a MOMEPEeYHast CHila 0 CPABHECHUIO
CO CTCHKaMH MCHBIIIE).
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Puc. 12. KoHCTpyKTHBHAsI cXeMa NMOANOPHOI CTeHBI

IIpumep 5. PacyeT yrokoBoii moanopHoii creHbl
(c Harpy3Koi OT MOJABUKHOT0 TPAHCIIOPTA)

Jano. COOpHO-MOHOJNMTHAS JKEJIe300eTOHHAs MoAnopHas creHa yrosnkosoro mpoduis (YIIC).
Bricotra moanopa rpynTta y = 4,5 M, riiyOuHa 3aiokeHHst mojomBbl ¢yHnamenta d = 1,2 M. Ha
MTOBEPXHOCTHU MPH3MBI OOPYIICHUS BIOJb CTEHBI IIEpeMeIIaeTcs TshKenas OJUHOYHAs Harpys3ka HI-60
Ha paccTtostHEe 1,5 M OT Hapy)XHOW TpaHH CTeHbBI. |'eomeTprueckue pa3Mmepbl MOAMOPHONH CTEHBI U
cxema ee 3arpyKeHus npuBeleHbl Ha puc. 12. OcHOBaHHWE MOAMOPHON CTEHBI - TIIMHHUCTHIE TPYHTHI
HEHAPYIICHHOTO CIIOKEHHUSI CO CICIYIOIIUMH XapaKTepUCTUKaMu (TI0 JaHHBIM WHXKEHEPHO-
TEOJOTHYECKIX MCCIICIOBAHNH):

o=16°% ¢@=16 kH/M’; ¢ =21 «lla;
on=17% op=16 kH/M>; ¢y = 24 kIa.

XapakTEepUCTUKU IPYHTA 3aCBIIIKH - IECOK MEJIKHUMN:



o'1=30° v1=209 kH/™;  ¢=0;
@' =32% yu=209xHM; ¢;=0.

IMon momomBo¥ (yHAaMEHTa MOAMOPHOW CTEHBI IpeIyCMaTpUBAcTCs IeOeHOUYHAsT MOIYyIIKa
tonuuHo# 0,6 M 1 mupuHOH 4,2 M (Ha 300 MM Gosblie MoOmBH (PyHIAMEHTA B KaXKIyl0 CTOPOHY),
MUMEIOINasl CICAYIOINE XapaKTePHUCTHKH:

Pis) = Pris) = 40°% cysy = cy = 05 vy = 21 kH/C.

TpeOyercst npoBepHUTh NpPUHSTHIE TabapUTHBIE pa3MEpbl, ONPENEIUTH BEIMYMHY H3THOAIOIINX
MOMEHTOB U TIONIEPEYHBIX CHJI B 3JIEMEHTaX KOHCTPYKITHIA.

OmnpenensieM HHTEHCUBHOCTD JAaBJICHUS TPYHTA Ha KOHCTPYKIIUIO CTEHBI.

VYo HakJI0HA MIIOCKOCTH CKOJIBKEHHSI K BEPTUKAIIH:

1860y = (cosw} - \/;) /singy = (c0s300 - M) /5in30° = 0,584 ;

6 =30°.

Y CIIOBHBIN YToJl MIIOCKOCTH OOpYLIEHUs PYHTa IPUHAMAEM:

tg € =3/5,7=0,526; &=27°48" ~28°.

Mo Tab6u. 3. npwt. 2 (mpu 6 = @'; = 30° p =0° € =28°) A =0,33.

OKBHUBAJICHTHYIO pacIpeIeIeHHYIO IMOJI0OCOBYIO HATPY3KY Ha IMMOBEPXHOCTH 3aCHITKU OT TYCEHUIHOM
Harpy3ku HI™-60 onpenensiem no dopmyse (13)

q =90/(2,5 + y, tg0y) = 90/(2,5 + 1,35 tg 30°) = 27,44 kI]a.

PaccTostHIE 110 BEpTHUKANN OT MMOBEPXHOCTH IPYHTA 3aCHITKU 0 TPAHMIl PacIpeeNieHHs YCIOBHON

SKBHUBAJICHTHOW OOKOBOW HATPy3KH OIIpeessieM 10 GpopMyIie
ve=al(tg 0y +tge) =1,5/(tg 30°+ tg28°) = 1,35 m.

[TpoTsHKHOCTE AMIOPHI AaBIICHHUS OTIpeAeisieM o hopMyiie

v = (bt 2tg Ogy,)/(tg € + tg 60) = (3,3 + 2tg30°-1,35)/(tg 28°+ tg30°) = 4,38 m.

B coorBercTBuH C 11. 5.70 nprHUMaeM:

VWw=h-y,=57-135=435m.

VHTEeHCHBHOCTh TOPHU30HTAJIBHOTO IAaBICHHWS TpyHTa Ha TiyOmHE y = 5,7 M, ompenenseM IO

dopmye (1)

P, = [y;yfhzl — ey (kg + 4, )]y/h =[20,9-1,15-5,7-0,33-0]5,7/5,7 = 45,21 k1a.

VHTEHCHBHOCTh TOPHU3OHTAJILHOTO JABJIEHHS TI'PYHTa OT YCJIOBHOW AKBHBAJEHTHOH ITOJIOCOBOM
Harpy3ku ompeneisieM mo ¢popmyne (10)
(o]
By =ay ;4 /(1 +21g60yy, /bO) =2744-1- 0,33/(1 +21g30° 1,35/ 3,3) =6,15

klla.
PacueT ycTOIYNBOCTH MOJIOKEHUS CTEHBI MPOTHB CABUTA

Crsuratomtyto cury Fj, onpenernseM mo gopmynam (16), (17), (18):
Fyo=P,hi2=4521-57/2 = 128,85 xH;
Fyoq=Pyp=6,154,35=26,75 xH;
Foy=Fy yT Fyo o= 128,85+ 26,75 =155,6 kH.
[TpoBepka yCTOHYMBOCTH CTeHbI NPOTHB ciaBura (puc. 13) mpowsBoanTcs UIA Tpex CllydaeB
CKOJIB)KEHUSI:
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Puc. 13. PacueTHas cxeMa NOANOPHOI CTEHbI K MPUMepy 5

1. [IpoBepka yCTOHYUBOCTH CTEHBI IO KOHTAKTY MOJOIIBEI U MIEOCHOYHON MOMyIKH - 31 = 0° (puc.
13).
CyMMy NpOEKLIM BCEX CHII Ha BEPTHKAJIBbHYIO IUIOCKOCTh onpeensieM 1o ¢popmyie (21)

F, = Fy tg(e + 1) + 11y h(b - /2 + td] +y, tgB,b%/2 = 155,6 1g(28° +30°) + +20,9-1,2[5,7(3,6 - 0,6)/2
+0,6-1,2]+ 0 = 481,56 xH.

[MTaccuBHOE CONPOTHBICHHE IPYHTA onpezaenseM o Gopmyne (22)

E, =y, 0J2 + e, (0, - 1)/ tgpr = 20,9-12%1/2 + 0 = 15,05 kH.

VY nepxuBarontyto cuny Fy, onpezensem no dopmyie (19), ¢ yuetom 1. 6.7, ¢y = 30°, A, = 1.
F,=Fytg(Qis) - Pr) + be + E, = 481,56 tg(30° - 0°) + 0 + 15,05 =293,1 xH.

[Tposepsiem ycioBue (15):

F,,=155,6 xH <0,9-293,1/1,1 = 239,81 xH.
YcnoBue ya0BIETBOPEHO.

2. IIpoBepka yCTOHYMBOCTH CTEHBI IPOTHUB CABHIa IO KOHTAKTY IIEOCHOYHOW MOIYIIKH U TPYHTA
ocHoBaHHA (3, = 0°).

Foy =Fy + byydiyis = 481,56 +4,2:0,6-21 = 534,48 kH;
Ey=20,9(1,2 +0,6)>1/2 + 0 = 33,86 kH;
Fyy) = 534,48 tg(16° - 0°) + 0 33,86 = 187,1 kH.

[Iposepsiem ycnosue (15):

Fo = 155,6 xH < 0,9-187,1/1,1 = 153,08 H.
YcnoBue YAOBJIETBOPEHO.

3. [IpoBepka ycTOWYMBOCTH CTEHBI 110 IFIOCKOCTH TJIyOMHHOTO CABUTa IpyHTa OcHOBaHus (B3 = ¢ =
16°).

E, = yih N2 + eih(h, - Ditgep = 16(1,2 + 0,6 + 0,91)%1,76/2 + 21(1,2 + +0,6 + 0,91)(1,76 -
1)/tg16° = 254,26 kH;

A, =tg%(45° + @/2) = tg*(45° +16°/2) = 1,76;

F,. = F,tg(@- B3) + be; + E, = 0+ 3,621 + 254,26 = 329,86 xH.

[Iposepsiem ycnosue (15):

Fy,=155,6 kH < 0,9-329,86/1,1 = 269,89 kH.
VcioBue YAOBJIETBOPEHO.

[TpuBeneHHBIN YroJl HAKIIOHA K BEPTUKAIM O PABHOACHCTBYIOIIEH BHELIHEH HAIPY3KHU 110 KOHTAKTY
MOJIOIIBBI ¥ IIEOCHOYHOH MOy IKH:

tgd; = F,/F, = 155,6/481,56 = 0,3231; &; = 18°.

sin@y) = sin40° = 0,642 > tgd,,
pacyer MPOYHOCTH OCHOBAHHSI IPOU3BOAUM 110 (hopmyiie (26)



h* =[Fyq h/3 + Foqo(h - yo - yu/2))/Fye = [128,85-5,7/3 + 26,75(5,7 - 1,35 - -4,35/2)]/155,6 = 1,95 m;
My = F,[h* - tg(e + ;) (b/2 - h*tge)] + yl'y_,(b - O[A(b - 4f) + 6¢d]/12 = 155,6[1,95 - tg (28° + 30°)
(3,6/2 - 1,95tg28°] + 20,9-1,2(3,6 - 0,6)[5,7(3,6 - -4-0,6) +6-0,6-1,2]/12 = 183,4 xH-m;
e=My/F,=183,4/481,56 = 0,38 m;
b=b-2e=3,6-2038=2.84wm.

Ilo Tabm. 5 npu ¢; = 30° u 8; = 18%; N, = 3,35; N, = 8,92; N, = 13,72; N,= b(N,by1 + Njyid + Necy)
=2,84(3,35-2,84-21 + 8,92-20,9-1,2 + 0) ==1202,75 kH;
F,=481,56 kH <y.N,/y, = 0,9-1202,75/1,1 = 984,07 xH.
Hecyias crnocoOHOCTS 11e0eHOYHON TOAYIIKH [TOJT OJ0NIBON (hyHIaMEHTa CTCHBI 0OecIeueHa.

Pacuer ocHoBaHus no AedopManuaM
Pacuer conporuBieHus rpyHTa ocHOBaHuUs R onpenensieM 1o ¢popmyie (39)
Yel?¢2 !

L,2-1,1
= (0,39 +42-16+2,57-1,8-20,9 +5,15- 24) = 325,36«/1a,
1

rae Ya = 1,2; ¥ = 1,1 (o Tabm. 6); k=1; M,= 0,39; M, =2,57; M. = 5,15 (1o Tabn. 7 mpu vy = 17°); d
=1,8m.

Koaddumment ropusonTansHoro aapnerns rpyara A = 0,31 onpexnemnsem mo tabmn. 3 mpw. 2 (ipu o
= i = 32°% £ =28°).

HHTEHCHBHOCTh HOPMATHBHOTO JIaBJICHUS TPYHTa Ha cTeHy (1pu y = 5,7 M):

P,= [yu'yfhk - cu(ky + ko) y/h = [20,9-1-5,7-0,31 - 0]5,7/5,7 = 36,93 «ITa;
P,=qyM(1 + 2tg0uya/b,) = 27,44-1-0,31/(1 + 2tg30°-1,35/3,3) = 5,78 xlla;
Fy ,=36,93-5,7/2 = 105,25 xH;
Fyq q=5,78-4435=125,14 xH;
Foo=Fyq y+ Fyq g= 10525+ 25,14 = 130,39 xH;
h*=1[105,25-5,7/3 +25,14(5,7 - 1,35 - 4,35/2)]/130,39 = 1,95 m;
My=130,39[1,95 - tg(28° + 30°) (3,6 / 2 - 1,95 tg 28°)] + 20,9 - 1(3,6 - 0,6)- -[5,7(3,6 - 4-0,6) +
6-0,6-1,2]/12 = 153,36 xH-m;
Fy=F,tg(e+ @)+ Yiydh(b - /2 + td] + by = 130,39tg(28° + 30°) 20,9-1[5,7(3,6 - 0,6)/2 +
0,6-1,2] +4,2-0,6-:21 = 455.32 xH;
e=153,36/455,32=0,34 m;
Pax = Fo(1 +6e/by)) =45532(1 £ 6-0,34/4,2)/4,2;
min
Pmax = 161,07 xI1a;
Pmin= 55,75 klla;
Pmax = 161,07 xI1a < 1,2R = 1,2-325,36 = 390,4 xI1a.
Pacuer ocHOBaHUs 1O NedopMarysaM yJOBISTBOPEH.

OmnpeneneHne yCHIIAA B 3JIeMEHTAX CTEHBI
Ycwnus B BepTHKAIBLHOM 3jieMeHTe (puc. 14) onpenersiem mo popmynam 1. 6.17.
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Puc. 14. Cxema 3arpy»xeHusi NOANOPHOI CTEHBI NPH pacdeTe HA MPOYHOCTH
a) - SIIopa U3rHOarLUIMX MOMEHTOB; 0) - AIIOpa MONEPEUHBIX CHII

Cevenne 1 -1 (mpuy =h=15,7m)
ey =Yg+ b
M, =Py I6h+P(y - y,)'/2 = 45,215,7°/6:5,7 +6,15(5,7 - 1,35)*/2 = 303 xH-m;
Q;.1=Py 2h+ Py -y, =4521-5,7%/2-5,7+ 6,15(5,7 - 1,35) = 155,6 xH.

Ceuenue 2 - 2 (ipu x, = 0,6)
e=0,38M<b/6=23,6/6=0,6M;
P,, =yiyd =209-1,2-1,2 = 30,1 H;
Pax = Fo(1 + 6e/b)/b = 481,56(1 + 6-0,38/3,6)/3,6 = 218,49 xIla;
Pain = Fo(1 - 6e/b)/b = 481,56(1 - 6-0,38/3,6)/3,6 = 49,05 kIla;
M;_ 5= Py, %2/2 + PrnaxXa” Dumin/ Pmax + 3b/x2 - 1)/6b = 30,1:0,6°/2 - 218,49-0,6™- -(49,05/218,49 +
3-3,6/0,6 - 1)6-3,6 =-32.21 kH-m;
05 2= Py X3 = PrnanXs” Prmin/Prmax + 26/ - 1)/2b = 30,1-0,6 - 218,49-0,6> -(49,05/218,49 + 2:3,6/0,6 -
1)/2:3,6 = -104,56 xH.

Ceuenue 3 - 3 (mpu x3 =3 m)
e=038M<b/6=0,6 Mm;
. x3>E+x; (E=0);
P,,= Ptg(s +o;)/tge = 45,21tg(28° +30°)/tg28° = 136,07 kH;
Py =Pptg(e+ o1)/tge = 6,15tg(28° + 30°)/tg28° = 18,51 kH;
P,, = yiyh =20,9-1,2:5,7 = 142,96 xH;
xp = yptge = 4,38tg28° = 2,33 m;
M;_ 3= Punins” (Pamax Prmin + 315 = 1)/6b = Py x3/2 - Popxy(xs - & - x4/2) - x3° «(Poy, - Py)/6(b - 1) =
49,05-3%(218,49/49,05 + 3-3,6/3 - 1)/6-3,6 - 136,07-3%/2- -18,51-2,33(3 - 0 - 2,33/2) - 3°(142,96 -
136,07)/6(3,6 - 0,6) = -269,28 kH-m;
05 3= PminXs”(Prmax/Pmin + 2b/x3 = 1)/2b = Py x3 - Poyxy - x3°(P,,, - Po,,)/2(b - 1) = =49,05-3%(218,49/49,05
+23,6/3 - 1)/2-3,6 - 136,07-3 - 18,51-2,33 - 3% (142,96 - 136,07)/2(3,6 - 0,6) = -104,56 kH.
MaxkcumaJibHbIE pacd€THbBIC YCHUINA JJI IPOBEPKU MPOYHOCTU CE€UCHUS DJIEMEHTOB CTCHBI!
a) BEpTUKAJIBHOTO 3J1eMeHTa (rpu y = 5,15 m):
M, ;1 =45215,156-57+ 6,15(5,15 - 1,35)%/2 = 224,96 kH-m;
0., =4521.515%2-5,7+ 6,15(5,15 - 1,35) = 128,55 kH.
0) dyHraMeHTHOM TuMTHI (IpH X3 = 2,55 M):
M; .5 = 49,05-2,55°(218,49 / 49,05 + 3-3,6/2,55 - 1)/6-3,6 - 136,07-2,55%/2 - -18,51-2,33(2,55 - O -
2,33/2) - 2,55°(142,96 - 136,07)/6(3,6 - 0,6) = -218,95 kH-m;
0;.; =49,05-2,55%(218,49/49,05 + 2-3,6/2,55 - 1)/2-3,6 - 136,07-2,55 - -18,51-2,33 - 2,55%(142,96
- 136,07)/2(3,6 - 0,6) = -119,63 kH.

IIpumep 6. Pacyer cTeHbl noaBaJia (aHeJbHbIA BAPUAHT)



Jano. HapyxHas maHedbHasi CTEHa TPEXIPOJIETHOTO IMOJIBaja C JICHTOYHBIM (YHIAMEHTOM (pHC.
15). F'eomerprueckue mapaMeTpsl cuenyromue: i = 0,95 m; hy = 6,15m; h; = 1,2 Mm; b =3,3 m; 1, =0,21
M; , = 0,45 M; e = 098 m; d = 1,35 m. Ha mpusme oOpymieHHs: pacIojioKeHa pPaBHOMEPHO
pacrpeeeHHas Harpy3ka HHTeHCUBHOCTBIO ¢ = 50 klla. MaTepuan naHe pbHO# CTEHBI - OETOH Kiacca
B 25 (E, = 3-107 kITa). TpyHT OCHOBAHHS ¥ 3aCBINKH - CYTJIMHKH CO CIEAYOLIHMH XapaKTePUCTHKAMH
y' =18 kH/™m>; ¢" =24°; ¢" = 16 Ila; E = 2:10* xITa.

TpeOyeTcst POBEpUTH MPHUHATHIC pa3Mephl MOJOMBBHI (PYHIAMEHTa M OINPEACIUTh PACUCTHEIC
YCHITUS B CTEHOBOM MTaHEIH.

OmnpenensieM pacueTHbIE XapaKTEPUCTHKHI IPyHTa OCHOBAHUA:

v =1,05y"=1.05-18 = 18,9 kH/M’; y;; =v" = 18 kH/™’;
01 = Q"/yo=24°1,15=21°; @y = " = 24°;
c=c"1,5=16/1,5=10,7 lla; c;; = ¢" = 16 klla.

S o
Biug i | M
== (1
e 1 3
£ | 3
- rans A Bk Lo
== 1 J3
= | ) -
[ 1
= BN
] ]
== | ==
- = t F T
B T 2 | MR S e G 2RI
= 2
B s e
]

Puc. 15. K pacuyety cTensl noaBaJia (naHejJbHbIi BAPHAHT)

PacueTHbIe XapaKTEePUCTHKU IPYHTA 3aCHIIKHU:
1 = 0,95y, =0,95-18,9 = 18 xH/™m>; y;; = 0,95y, = 17,1 xH/™M;
(P[V = 0,9([)1 = 0,9'210 = 190; (pllI = 0,9(P11 = 220;
¢ =0,5-10,7 = 5,35 kIla; ¢y = 0,5¢;; = 8 kITa;
OmnpezenseM HHTCHCHBHOCTb aBJICHHS TPYHTA.
1. IIpu pacuere 1o nepBOMyY MPEASILHOMY COCTOSHHIO!
A =tg’0, = tg(45° - 19°/2) = 0,509;

a) OT CHMMETPHYHOTO 3arpy>KeHHsI TPyHTa 3achIIKu 1o Gopmye (1) (pu k, = 0):

Py =[yyrh - 2¢c cosB cose/sin(0y + €)]Ay/h = [18-1,15-8,3 - 2-5,35- -c0s35°30' cos0°/sin(35°30' +
0°)]0,509-0,95/8,3 = 9,14 klla;
P,=[18-1,15-8,3 - 2:5,35 c0s35°30' cos0°/sin(35°30" + 0°)]0,509-7,1/8,3 = =68,28 kl1Ia;
P =[181,15-8,3 - 2-5,35 c0s35°30' cos0°/sin(35°30' + 0°)]0,509-8,3/8,3 = =79,82 kl]a;

6) OT OTHOCTOPOHHETO 3arpy’KEeHUS MPU3MBI OOPYIICHHUS BpEMEHHOI Harpy3Koi no ¢popmyie (9):

P,=qyp=50-1,2-0,509 = 30,54 xIIa.
2. Ilpu pacyete 1o BTOpOMY IPEIEIbHOMY COCTOSIHUIO:
A" = tg%0, = tg*(45° - 22°/2) = 0,46;

a) OT CHMMETPHYHOTO 3arpy KeHHs 3achIIKH (TIpH A, = 0):
Py"=[17,1-1-8,3 - 2-8c0s34° cos0°/sin(34° + 0°)]0,46-0,95/8,3 = 6,22 xIIa;
P,"=[17,1-1-8,3 - 2-8c0s34° cos0°/sin(34° + 0°)]0,46-7,1/8,3 = 46,51 klla;
Pys"=[17,1-1-8,3 - 2-8c0s34° cos0°/sin(34° + 0°)]0,46-8,3/8,3 = 6,22 kI1a;

0) OT OZIHOCTOPOHHETO 3arpy>KEHUsI TPU3MBI OOPYLICHUsI BpDEMEHHOM Harpy3KOH:

P,"=50-1-0,46 = 23 kI]a.

JlOHOJIHI/lTeJ'IbH])le mapamMeTpbl



tea= (2t + 1,)/3 = (2:0,45 + 0,21)/3 = 0,37 m;
tH/t, =0,21/0,45 = 0,47 no ta6n. 8 v; = 0,329; v, = 0,08;
I =1Fed/12=1.0,37°/12 =4,2-10° m*;
E'=(0,5+0,31)BE = (0,5 + 0,3-0,95)0,7-2:10* = 1,1-10" kITa;
m=(hy + h3)/hy = (6,15 + 1,2)/6,15 = 1,2;
ko= OElym*/Eb*hy = 6-3-107-4,2-107-1,2%/2-10".3,3%6,15 = 0,81;
ko-3=33-10"4,2-10>-1,2%/2:10*3,3%.6,15 = 0,41;
ki= koEply/E'hy’ = 2-3-107-4,2:107/1,1-10%6,15° = 0,1;
G=G + Gy,
riae Gy u G - COOTBETCTBEHHO BeC IPYHTa M BPEMEHHOW HArpy3KH HaJ| JIeBOH 4acThio (yHAaMeHTa:
G, =7,1-1-1,55-18-1,1 = 217,9 xH; (G," = 198,09 xH);
G, =50-1,21,55 = 93 kH; (G," = 77,5 kH);
G5 - Bec yHIaMEHTa U TPYHTA Ha ero o0pe3ax;
G;=3,3-1-1,2-23-1,1 = 100,2 kH; (G5" = 91,1 kH);
G4 - B€C KOHCTp)’KI_lI/II/I rmoaBajia u prHTa HaJl HUM,
G4 =81 xH; (G4" = 74 xH);
F,=G+Gy+Gy+Gy=217,9+93+100,2 + 81 =492,1 xH;
(F,, = 440,69 xH).

Pacuyer ocHOBaHMs M0 Hecylieii cocoOHOCTH

Ornpenenum OMOPHYIO PEakinio OT CAMMETPHYHOTO 3arpyxenus o ¢popmyiie (78) npu o = 3
Ri=[Pu(vi + km/2) +(P, - Pyl)(v2+km2/6)]h2/(l + k) - Giek/(1 + k)(hy + h3)==1[9,14(0,329 +
0,41-1,2/2) + (68,28 - 9,14)(0,08 + 0,41-1,2%/6)16,15/(1 + +0,41) - 217,9-0,98-0,41/(1 + 0,41)(6,15 +
1,2) = 60,41 xH.

OT 0JTHOCTOPOHHETO 3arpy’KEHHs PEeaKIHIo orpeaessieM 1o Gopmyne (82)

Ry = Pho(vi + km/2)/(1 + k + k) - Goek/(1 + k + k\)(hy + h3) =
=30,54-6,15(0,329 + 0,41-1,2/2)/(1 + 0,41 + 0,1) - 93-0,98-0,41/(1 +0,41 + +0,1)(6,15 + 1,2) = 68,15
kH;

R=R,+R,=60,41+68,15= 128,56 kH.

Casuraroliiyto cuny Fy, B ypOBHE MOJIOLIBBI CTEHBI orpeessieM 1o Gopmye (85)
Foq=-R+(Py+ Ps+2P)(hy+ h3)/2=-128,56 + (9,14 +79,82 + 2-30,54)- -(6,15 + 1,2)/2 = 422,84
kH.

Y AepKUBAIONILYIO CHITY CIIEAYET OIpenesth mo ¢popmyie (19)

Fo,=Futg(er- B) + bep + E, =492,1tg(21° - 0°) + 3,3-5 + 17,22 = 222,64 xH,

rie E, - IacCUBHOE CONMPOTHUBJICHUE IPYHTA, onpenensercs npu A, =1; h,=d = 1,35 m.

E,=vihA/2 + e, - 1)/tgo; = 18,9-1,35%1/2 + 0 = 17,22 H.
Pacder ycToH4MBOCTH CTEH IOJBaNIa IPOTHB CABHTA MIPOBEpsieM U3 yciuoBus (15)
Fy,=42284 xH > y.F,/y,=0,9-222,64/1,15 = 174,24 xH.

VYcnoeue (15) He ynoBnerBopeHo. HeoOxoanmma yCTaHOBKAa pacropok, IPENsSTCTBYIOMINX
cMmenleHno GyHaaMenToB. B atom cinyudae 5, = 0.

[TpousBoaANM IPOBEPKY YCTOHYMBOCTH I'pyHTa OCHOBaHMA M3 ycioBHs (260), Tak kak tgd; = 0 <
sing;.

OmnpenensieM U3ruOAOIIIE MOMEHTHI B YPOBHE MOAOIIBH QyHaaMeHTa 1o hopmyie (87)

My =-R(hy + h3) + 2P + Py + 3P)(hy + 13)/6 - (G + Gy)e =
=-128,56(6,15 + 1,2) + (2:9,14 + 79,82 + 3-30,54)(6,15 + 1,2)%/6 - (217,9 + +93)0,98 = 458,51 kH-m.
OKCLEHTPUCUTET NPUIIOKEHHS PAaBHOACHCTBYIOLIEH:
e=My/F,=458,51/492,1 = 0,93 m.
[TpuBeneHHas muUpHHA MOJOLIBHI GyHIaMeEHTa!
b=b-2¢=33-2093=144m

BepTukanbHy!0 COCTABISIFOILYIO CHIIBI MPEIEIBHOTO COINPOTHUBIICHHUS OCHOBAHUS OMPENENeM MO

dhopmyie (28)
N,= b'(Nyb’yI + Nyyi'd + Neor) = 1,44(3,48:1,44-18,9 + 7,25-18-1,35 + +16,02-10,7) = 636,92 xH.
rae N,=3,48; N,=7,25; N, = 16,02 npunsatsl no Tabmn. 5 npu ¢;=21°; §;=0.
F,=492,1 xH <vy.N, /v, = 0,9-636,92/1,15 = 498,46 xH (ycioBue yooBIETBOPEHO).

Pacuer ocHoBaHus no AedopmManusam



PacuerHOe compoTuBIeHHE TPYyHTa OCHOBaHUS R ompenersieM 1o dpopmyie (97)

poldlaf, Modyy (M —1)deyr + M =
T yoryg T Mgay t\ Mg —ldgy +Mccy | =

1,251
= =—[0,72-33-18+387-135-17,1+ (3,87~ 1)2- 17,1 + 6,45- 16| = 378 94x/1a,

rae Yo = 1,25; ¥, =1 (tabm. 6); k= 1,1; dg =2 m; o tabn. 7 npu @y = 24°; M,=0,72; M, = 3,87, M, =
6,45.

OmnopHast peaknus 0T CAMMETPUYIHOTO 3arpyxeHus (mpu o = 3):

R"=(Py"(vi + km/2) + (Py" - Py )(v, + kn*16)1ho/(1 + k) - G ek/(1 + +K)(hy + h3) = [6,22(0,329 +
0,41-1,2/2) + (46,51 - 6,22)(0,08 + 0,41-1,2%/6)]- -6,15/(1 + 0,41) - 198,09-0,98-0,41/(1 + 0,41)(6,15 +
1,2) = 39,29 xH.

OnopHast peakius 0T OJJHOCTOPOHHETO 3arpy KCHUs:

R"=P,/ ho(vi + km/2)/(1 + k+ ky) - Gy ek/(1 + k + k) (hy + h3) =
= 23.6,15(0,329 + 0,41-1,2/2)/(1 + 0,41 + 0,1) - 77,6-0,98-0,41/(1 + 0,41 + +0,1)(6,15 + 1,2) = 51,05
kH;

R"=R"+R,"=39,29 + 51,05 = 90,34 kH;
My = -R"(hy + h3) + 2Py + P" 5 + 3P")(hy + 13)'/6 - (G," + Gy")e =
=-90,34(6,15 + 1,2) + (26,22 + 54,37 + 3-23)(6,15 + 1,2)%/6 - (198,09 + +77,5)0,98 = 288,66 kH-M.
"= M,"/F," = 288,66/440,69 = 0,66 wm;
e">b/6=3,3/6 00,55 m;
Pmax = 2F,"/3¢o = 2-440,69/3-0,99 = 296,76 KI1a,
rae ¢o=0,5b - " =0,5-3,3 - 0,66 = 0,99 m.
Pacuer ocHOBaHuMs 110 Ie)OpPMAIIHAM YAOBICTBOPEH.

Omnpeaenenue pacyeTHbIX YCWIMA B CTEHOBOM NaHeJH
(Ha 1 M pJuHBI)

OmnopHas peaknus R B BepxHeit onope (Tipu © = 6):

R;=9,14(0,329 + 0,81-1,2/2) + (68,28 - 9,14)(0,08 +

+0,81-1,2%/6)16,15/(1 + 0,81) - 217,9-0,98-0,81/(6,15 + 1,2) =
=066,57 kH;
R,=30,54-6,15(0,329 + 0,81-1,2/2)/(1 + 0,81 +0,1) -
- 93.0,98-0,81/(1 + 0,81 + 0,1)(6,15 + 1,2) = 74,88 kH;
R=R;+ R,=66,57 + 74,88 = 141,45 kH = Q,.

PaccrosiHre OT BepxHEil ONOpBl A0 MaKCHMaJbHOTO IIPOJETHOIO MOMEHTa OIpeAeiIsieM Mo

thopmyne (89)
2
o= (o) 02 ) (500 o (525

= [\/(9,14 +30.54)% +2-14145(68,28-9,14) / 6,15 — (9,14 + 30,54)] x

x 6,15/(68,28—9,14) = 2,69..
[IpomneTHBIit MOMEHT Ha PAaCCTOSIHUH ), OT BEPXHEH OMOpHI onpenenseM no ¢popmyre (88)
My = Qo - [(Pp - P) + (P~ Pp)ye/3) yo /2=
141,45-2,69 - [(9,14 + 30,54) + (68,28 - 9,14)2,69/3-6,15]2,692/2 =
=206,13 kHwm.
[Tomepeunyto cuiry B HIDKHEM CEYeHUH CTeHOBOH manenu (mpu 0=3,0, = =128,56 xH) onpexnemnsiem
o hopmyie (91)
05=05-[(Py-Py)+ (Ppr-Pn)2]h,=128,56 - [(9,14 +30,54) +
+ (68,28 - 9,14)/216,15 =-297,33 xH.
W3zrubarormuii MOMEHT B HIDKHEM CEYCHUH CTEHOBOH maHenu (TIpu @ = 3) ompeelseM 1o GopMyIie
(92)
My=0hy =[(Py+ P+ (Py- Pyl)/3]h22/2 =128,56-6,15 -
[(9,14 + 30,54) + (68,28 - 9,14)/3]6,152/2 = - 332,56 xH-m.



IIpumep 7. Pacyer cTeHbl moaBaJia (0JI04YHbII BAPUAHT)

Jano. B KuprmuyHOM 37aHMM TOJBaJbHOE IMOMEIICHWE C HApYXXKHBIMH CTEHaMH M3 OETOHHBIX
6okoB. Kmacc Geroma mo mpounoctn B 3,5 (E, = 8,5-10° kITa). Illupuua Gnokos ¢ = 0,6 M.
I'eomeTpuueckue napaMeTpsl CTEHBI IPUBEIEHBI Ha pHc. 16, rae:

hi=085m;, hy=26m, h;=035m; H=3,8Mm;
h=295m; b=14wm; ¢g=10xlla; N,=150«kH;
NS'=136kH; e=0,5m; M,=8xH-Mm; M,"=7,3 kH-m.
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Puc. 16. K pacuery creHbl noaBaJja (0,104HbI BAPUAHT)

I'pyHT OCHOBaHMS M 3aCBIIKH - CYTJIMHKH CO CJIEIYIONIMMH XapaKTePUCTUKAMH:
Y'=19 kH/™m®; @"=26° "= 15«lla; E=1,9-10" kITa.
TpeOyeTcst NMpPOBEPUTH MPUHATHIC pa3Mepbl MOJOMIBBI (PYHIAMEHTa M ONPEACIHUTh PACUCTHHIC
YCHIINSL B CTEHOBOH ITaHEJH.
PacueTHble XapaKTepUCTHKU TPYHTa OCHOBAHUSI:
v =1,059"=1,05-19 =20 kH/™’; y;=7" =19 kH/M’;
Q1 =0"y,=26°1,15=23° o =0¢"=26°
c=c"1,5=15/1,5=10«lla; cy=c"=15 klla.
PacueTHble XapaKTepUCTHKH TPYHTa 3aChINKHU:
Y'1=0,95y;=0,9520 = 19 kH/™’;  y'y = 0,95y = 18,1 kH/m*;
¢'1=09¢0;=0923°=21° @'y =0,9¢;=23°%
c1=0,5¢=0,510=5«lla; c'y=0,5¢;=7,5klla.
OmnpenernsieM HHTEHCUBHOCTD JIaBJICHHS TPYHTA.
1. Ilpu pacuere 1o nepBoMy IpeneIbHOMY COCTOSIHUIO:
09 =45° - ¢'/2 =45° -21°/2 = 34°30/;
A = tg%0, = tg?34-30" = 0,472:
a) OT COOCTBEHHOT'0 Beca IpyHTa 3achIKH (1IpH &, = 0):
P;/l = 0:
Py =T[yyh - 2c cosb, cos &/sin(0, + &)]hy/h = [19-1,15-2,95 -
- 2-5¢0s 34°34'cos0,/sin(34°30' + 0°)]0,472-2,6/2,95 = 20,76 xI1a;
P =[19-1,15-2,95 - 2-5 c0s34°30" cos0°/sin(34°30" + 0°)0,472 x
x 2,95/2,95 = 23,56 «I1a;
0) oT 3arpy’keHusI BpeMEHHOW Harpy3KO¥:
P,= gy =10-1,2-0,472 = 5,66 xlla.
2. Tlpu pacyere 1Mo BTOPOMY MPEICIbHOMY COCTOSHHUIO:
00" = 45° - @'y/2 = 45° - 23°/2 = 33°30’;
A" =1tg?0," = tg?33°30" = 0,438;
a) OT COOCTBEHHOTO Beca rpyHTa 3achIku (1pu k, = 0):



Py"=0;
P,"=[1,812,95 - 27,5 c0s33°30’ cos0°/sin(33°30' + 0°)]0,438 x
X 2,6/2,95 = 11,86 klI]a;
P,"=[1,812,95-27,5 c0s33°30" cos0°/sin(33°30" + 0°)]0,438 x
X 2,95/2,95 = 13,46 xlla;
0) OT 3arpy>KeHus! IPU3MbI OOPYILIICHUS:
P,"=10-1-0,438 = 4,38 xI1a.

Jlono/IHNTe IbHBIE TAPAMETPHI

I,=1£12=10,6/12=1_8-10" m".
Ipwu ¢ = const mo tadu. 8 vi =0,35; v, =0,1;
my = H/(h, + hy) = 3,8/(0,85 +2,6)=1,1;
n = hs/(h, + hy) =0,35/(0,85 +2,6) =0,1;
ny = hy/(hy + hy) =2,6/(0,85 +2,6) = 0,75;
ks = OElym*/Eb*(hy + hy) = 6-8,5-10%1,8-10%1,1%/1,9-10% x
x 1,4%(0,85 + 2,6) = 8,65;
ko = 3-8,5-10%1,8-10%1,1%/1,9-10*1,4%(0,85 + 2,6) = 4,32.
Bec dbyHaamenTa 1 rpyHTa Ha ero odpesax:
G=141-0,3523-1,1 =12,4 kH; (G"= 11,3 xH).
Bec rpyHTa 1 BpeMEHHO Harpy3Ku Hajl JIEBOW 4acThiO (hyHIaMEHTa:
G +G,=2,61-0,4-19-1,1 + 0,4-10-1,2 = 26,54 xH; (G," + G," = 23,76 kH).
Bec cTenbl noaBaia:
G3=0,6-3,45-1-24-1,1 = 54,6 xH; (G5"=49,7 kH).
F,=G+G +G,+G3+N.=12,4+26,54 + 54,6 + 150 = 243,54 xH;
F'=G"+G"+G"+G"+N"=11,3+23,76+49,7 + 136 =220,76 xH.

Pacuyer ocHOBaHMsI O Hecyllell cOCOOHOCTH
OmnpenensieM ONOPHYIO PEaKLUIO B yPOBHE HU3a MEPEKphITHS 110 hopmyite ipu k = 4,32 (o = 3):

R= 0, = (hy + h){P,[4n,’ - n,* + 4k(n, + nym, /8 + Py 15n,’ -

- 3ny* + 20k(n, + n)3/myng1/1203/(1 + k) + [M(1,5m, + k) - (G, +
+ Gy)ekl/H(1 + k) = (0,85 + 2,6){5,66[4-0,75 - 0,75" + 4-4,32(0,75 +
+0,1)%/1,1]/8 +20,76[15-0,75" - 3-0,75" + 20-4,32(0,75 + 0,1)*/1,1 x
x 0,75]/120}/(1 +4,32) + [8(1,5-1,1 + 4,32) - 26,54-0,5-4,32]/3,8(1 +

+4,32) =13,19 xH.

CIBuUTAaONIYIO CUITy B YPOBHE MOJOMIBEI ()yHIAMEHTa onpeessieM mo Gopmyie (95)
Fo=-R+ (Pps+2Py)(hy + h3)/2=-13,19 + (23,56 + 2-5,66)(2,6 +
+0,35)/2 = 38,26 xH.
YV nepkuBaromiyto cuiry onpeaensem mo Gopmyie (19)
F,=F, tg(o;-PB) + bc; + E, =243,54 tg(23°-0°) + 1,4-5+2,5=
=112,88 xH.
rae E, = yh\J2 + eih (L, - 1)/ tgor = 20-0,5%1/2 + 0 = 2,5 kH.
Pacder ycTouMBOCTH CTEH IOBaJIa IPOTHB CABHTA IIPOBEpsieM U3 yciuoBus (15)
F,,=38,26 kH <y.F/yy = 0,9-112,88/1,15 = 88,34 xH.
VYcenosue (15) ynoierBopeHo.
[Tpou3BoaAKM MPOBEPKY MPOYHOCTH TPYHTOBOTO OCHOBAHHSL:
tg & = F,/F, = 38,26/243,54 = 0,157; & =9°%
Tak kak oy = 0,157 < sing; = 0,3907, pacyer NPOYHOCTH IPYHTOBOTO OCHOBAHHsS MPOU3BOJIUM U3
ycnoBus (26).
OmnpenensieM H3rUOAIONIIIA MOMEHT B YPOBHE ITOIOIIBEI (DYHIAMEHTA CTCHBI:
My=- RH+ Pi*/12 + Pah*l6 - (G1 + Gy)e + M, = - 13,19-3,8 +
+5,66:2,95%/2 +23,56:2,95%/6 - 26,54-0,5 + 8 = 3,41 kH-m.
OKCHEHTPUCHUTET MPUIIOKEHIS PABHOACHCTBYIOIICH:
e=MyF,=3,41/243,54 = 0,014 m.
[TpuBeneHHas muUpHHA MOJOLWBHI QyHIaMeEHTa!
b'=b-2e=14-2.0,014=1,37m.
BepTukanbHyr0 COCTABISIIOIIYIO CHJIBI MPEIEIbHOTO COIPOTHUBIICHHUS OCHOBAHMUS OMpENEsieM MO



hopmyie
N, =b'(Nb"vi+ Ngy'd + Neer) = 1,37(2,72-1,3720 + 6,71-20-0,5 +
13,15-10) = 374,19 xH.
rae N,=2,72; N;=6,71; N.=13,15 (no Tabn. 5 npu 8, = 9° u ¢; =
= 239
Iposepsiem ycnosue (26)
F,=24354 xH <vy.N,/y, = 0,9-374,19/1,15 = 292,84 xH.
Ycnosue (26) ya0BIE€TBOPEHO.

Pacuyer ocHOBaHuUA O ueq)opmaumlM

PacueTHoe conpoTuBIiieHNE TPyHTa OCHOBaHHs R onpenesnsieM 1o Gpopmyie (97)

Yel?e2

=T [M7b711 + Mydy +(Mq - 1)d3711 + McCH] =

1,25-1
= —1[0,84 14-19+437-0,5-18,1+(4,37-1)2-18,1 + 6,9 15] = 326,57«I1a,
rae Yo = 1,25; Yoo = 1 (tabn. 6); k= 1,1; M, = 0,84; M, = 4,37; M. = 6,9 (onpenenens! no Tadmn. 7
npu @y = 26°); dy =2 M.
Peaxmus B ypoBHE Hu3a iepeKkprITHA 10 hopmyne, rae k= 4,32 (o = 3):
R, = 0." = (hy + ho){P"[4ny> - m* + 4k(ny + n)*/my]/8 +
+ P"[150,° - 3m* + 20k(n, + n)fmm)/ 120} /(1 + k) + [M"(15m; +
+k) - (G" - GaMek)/H(1 + k) = (0,85 + 2,6){4,38[4-0,75 - 0,75" +
+4-4,32(0,75 + 0,1)%/1,1)/8 + 11,86[15-0,75" - 3-0,74* + 20-4,32(0,75 +
+0,1)%/1,1:0,75)/120}/(1 + 4,32) + [7,3(1,5-1,1 + 4,32) - 23,76-0,5-4,32)/
3,8(1 +4,32) = 8,01 kH;
My"=-R"H+P,"W*/2 + P3"h’/6 - (G\" + Gy"e + M. =
=-8,01-3,8 +4,382,95%/2 + 13,46-2,95%/6 - 23,76-0,5 + 7,3 =
=3,56 xH-Mm;
"= M"/F," = 3,56/220,75 = 0,02 < b/6 = 14/6 = 0,23 M;
D =F(1+ 6€"/b)/b = 220,76(1 + 6:0,02/1,4)/1,4;
min
Pmax = 171,2 kITa < 1,2R = 1,2-326,557 = 391,88 I1a;

Pmin = 144,17 xI]a.
Pacuer ocHOBaHus 10 AehopMaIMsIM yIOBJICTBOPCH.

OmnpenesieHue pacyeTHbIX YCHJIHNIi B CTEHOBBIX 0JI0Kax
(Ha 1 M cTeHbI)

Peakuuio R B ypoBHe HM3a IIepeKpbITHs onpeaesieM o hopmye (93), rae k = 8,65 (o = 6)
R=0,=(0,85+2,6){5,66[4-0,75 - 0,75" + 4-8,65(0,75 + 0,12)*/1,1)/
/8 +20,76[15-0,75% - 0,75* + 20-8,65(0,75 + 0,1)*/1,1-0,75]/120/(1 +
+8,65)+ [8(1,5-1,1 + 8,65) - 26,54-0,5-8,651/3,8(1 + 8,65) = 13,51 kH.
PaccrosiHue oT MakCMManbHOIO MIPOJETHOIO MOMEHTA IO BEPXHEW ONOPHI:

2
y.o =||P"+20,P /h —P}h /P +h =
c,0 |:\/ q 8 7/2 2 q 2 }/2 1

\/5,662 +2-13,51-20,76 /2,6 —5,66]2,6 /20,76 + 0,85 = 2,1 1m.

MaxkcUMasbHBIH MPOJIETHBIA MOMEHT B CTeHE (V. = 2,11):
Mv,c() = Qnyc,o - [Pq + P}/Z(yc,o' hl)/3h2](yc,o - h1)2 12 - Mc =
=13,51-2,11 - [5,66 + 20,76(2,11 - 0,85)/3-2,6](2,11 - 0,85)%/2 - 8 =
=13,36 kH-m.
OnopHast peaknys B HIDKHEM C€4eHUH CTeHbI noasaia (mpu @ =3 u O, = 9,21 xH):
Ou= 05 - (Py+ Pp/2)hy =9,21 - (5,66 + 20,76/2)2,6 = - 32,49 xH.
Wzrnbarommiit MOMEHT 1ipHt Y, = 3,45 m:
M,.=9,21-3,45 - [5,66 + 20,76(3,45 - 0,85)/3-2,6](3,45 - 0,85)%/2 -8 =



=-18,75 kH-m.

IIpumep 8. Pacuer crosouaToro ¢pyngaMeHnTa, BOCHPHHUMAIOLIET0 OOKOBYIO HATPY3KY OT
CTeH Mo/BaJIa

Jlano. YeTbIpexmpoieTHbIN NoaBal mUpuHOH B = 18 M pa3MeInieH B MPOU3BOACTBEHHOM 3/IaHUH.
Orpaxiarole CTEHOBBIE IIaHENM [0JBaJIa PACIIOJIOKEHbl T'OPU30HTAIBHO M ONHMPAIOTCS Ha
0aHKETHYI0 4YacTh TOAKOJOHHUKOB (yHAaMeHTa 3maHus. Kiacc OeToHa ITOAKOJIOHHHKOB I10
npouroctu B15 (E, = 2,05-107 kIla). 'eoMeTprueckne mapamMeTpsl KOHCTPYKIIMN PUBEICHBI HA PC.
17, roe: ¢ = 10xI1a; M, = 400 kH-m; M." = 363,6 kH-M; N = 1200 xH; N" = 1090 xH; /3 = 0,6 m; A, =
375m;a=b=2,1m.

BepxHsis mapHUpHAA Omopa MPHUHATA B YPOBHE HH3A IUIAT TEPEKPHITHA MOBaNA. | pyHT OCHOBaHHSA
¥ 3aCHITKH HMEET CiIeIyromue Xapakrepuctuku: y' = 18 kH/m’; " = 32°; ¢" = 0.

TpeOyeTcst TpOBEpUTH MPHUHATHIE pa3Mepbl MOJOMBHI (YHZAMEHTa M OIPENEIUTh PACUCTHEIC
ycuiusi B 0aHKETHO#H 4acTu cTosiouaroro GyHaaMeHTa.
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Puc. 17. K pacuery crosd4aToro ¢pyniamMmeHTa co CTeHOMH noasania

PacueTHble XapaKTepUCTUKU IPYHTA OCHOBAHUS:
y1=1,05"=1,05-18 = 18,9 kH/™’; yy=7"= 18 xH/™M’;
1= 0"yg=32%1,1=29°% on=0"=32°%
CI = 0, Cn = 0.
PacueTHble XapaKTEpUCTUKH IPYHTA 3aCBIIIKH:
' =0,95y; = 0,95-18,9 = 18 kH/™’; ¥y = 0,95y = 17,1 kH/™’;
(P’I = 0,9([)1 = 0,9'290 = 260; (p'II = 0,9(p11 =29°,

Onpezlene}me UHTEHCUBHOCTH JTaBJICHUSA prHTa
VIHTeHCUBHOCTh JaBJICHHMsSI TPYHTAa Ha IMOJKOJIOHHHUK (YHIaMEHTa MPUHUMACTCS C TPY30BOM
TUIOINAIN TIpH [ = 6M.
1. IIpu pacyere 1o nepBoMy NpeAEIbHOMY COCTOSIHUIO:
A =1g2 0, = tg*(45° - ¢'//2) = tg*(45°-26°/2) = 0,39;

a) OT COOCTBEHHOTO Beca TPYHTA 3aCHINKH:
P;/l = 09
Py =1[yy/h\ - c(ky + k) vl/h = [18-1,15-4,35-0,39 - 0]3,5-6/4,35 =



= 181,64 klla;
P;=[18-1,15-4,35-0,39 - 0]4,35-6/4,35 = 210,71 «Ila;
0) oT 3arpy’keHus BpeMEHHOW Harpy3KO¥:
P,=qyil=10-1,2-0,39-6 = 28,08 Ila.
2. Ilpu pacdere 1o BTOPOMY NPEIEITHHOMY COCTOSHHIO:
A" = tg%(45%-¢'/2) = tg*(45°-29°/2) = 0,347;
a) OT COOCTBEHHOT'0 BeCa IPyHTA 3aCBIIKH:
P" = [yyh\" - c(ky + ko) l/h = 0;
P,"=[17,1-1-4,35-0,347 - 0]3,75-6/4,35 = 133,51 xI1a;
P,"=[17,1-1-4,35-0,347 - 0]4,35-6/4,35 = 154,87 «lla;
0) oT 3arpy’KeHus] BDEMEHHOH Harpy3Kou:
P =qy\"1=10-1.0,347-6 = 20,8 IIa.

JlonoHuTeILHBIE TApaMeTPbl
G - Bec GyHIaMeHTa U IUIHTHL Ha ero oopesax 240 kH (G" = 216 kH);
G - BeC TPyHTa W BPEMEHHON HAarpy3Kd HaJl JICBOM YacThio QpyHmamMenTHOM wmmtel 220 kH (G;" =
180 xH);
G, - Bec crennl moasana 109 xH (G," = 99 kH);
F,=G+G,+ G, +N=240+ 220+ 109 + 1200 = 1769 xH;
(F,"=1585 xH);
1,=0,90,9%/12=5,5-107 m*.
[pu ¢ = const mo tadn. 8 vi =0,375; v, =0,1;
m = (hy + h3)/hy = (3,75 + 0,6)/3,75 = 1,16;
ko = OEpLm*/Ey*lna = 6:2,05-107-5,5-102:1,16%/2-10%2,1%:3,75 - 2,1 = 13,11;
ko3 = 3-2,05-107-5,5-102-1,16%/2-10%2,1%3,75-2,1 = 6,55.

Pacuyer ocHOBaHMsI O Hecyllell cOCOOHOCTH
OnopHyI0 peakuuio R B ypOBHE HHU3a IUTUT NEPEKPBITHS M0J(BaJIa 10 IPUBEICHHON HIDKe Gopmyite
ompenensieM nipu k = 6,55 (o = 3):
R=0,=[P,(vi + km/2) + P (v, + km®/6)]ho/(1 + k) - (G e, +
+ Grex))k/(1 + K)mh, + M (1,5m + k)/(1 + k)ymh, = [28,08(0,375 +
+6,55-1,16/2) + 181,64(0,1 + 6,55-1,16%/6)]3,75/(1 + 6,55) - (220-0,9 +
+109:0,6)6,55/(1 + 6,55)1,16:3,75 + 400(1,5-1.16 + 6,55)/(1 + 6,55) x
x 1,16 -3,75 =248,16 xH.
Crpuraroniyto cuiy Fy, B YPOBHE MOOIIBBI CTEHBI OIpeesisieM 1o Gpopmyie (85)
Fy=-R+ Py +Ps+2P)(hy+ h3)/2=-248,16 + (0 + 210,71 +
+2-28,08)(3,75 + 0,6)/2 = 332,28 xH.
VYaepxuBaronyro cuiy omnpexaenseM 1o ¢opmyie (19), mpuHHMas NMaccCUBHOE CONPOTHBIICHHUE
rpyHta E, = 0:
F,=F, tg(o; - B) + b+ E, = 1769 tg(29°- 0°)+ 0 + 0 = 980,6 kH.
Pacuer ycroitunBocTH cTond4yaroro ¢pyHnaMeHTa IPOTUB CIBHUTa poBepsieM u3 yciaous (15)
F,,=332,28 xH <v.Fy /v, = 0,9-980,6/1,15 = 767,43 xH.
VYciioBre yCTOHYUBOCTH PyHIAAMEHTA Y IOBICTBOPECHO.
[IpuBeneHHBIN yroJI HAKJIOHA K BEPTUKAIH O] PABHOACHCTBYIONICH BHEITHEH HArpy3KH OmpeaessieM
o popmyie (27)
tg Oy = Fy/F, =332,28/1769 = 0,188; &; = 10°.
[Tpou3BoAMM MPOBEPKY YCTOMYMBOCTH TPYHTA OCHOBaHHUS U3 yciioBus (26), Tak Kak tg &y < sin @ =
0,4848.
OmnpenensieM n3rudaroie MOMEHTHI B YPOBHE MOJIOMIBEI (DyHIAaMeHTa 1o (opmyie
My=-R(hy + h3) + (2P, + Ps + 3P,)(hy + h3)/6 - (Gre) + Gaey) +
+Mc = - 248,16(3,75 + 0,6) + (0 + 210,71 + 3-28,08)(3,75 + 0,6)*/6 -
-(220-0,9 +109-0,6) + 400 = - 12,81 kH-m.
BenuunHa sKCLIEHTpUCHUTETA IIPUIIOKEHUS PABHOACHCTBYOLLEH:
e=MyF,=12,81/1769 = 0,01 m.
Omnpenenenne BEPTUKAIBHON COCTaBIIAIOIIEH CHIIBI MPEAEIBHOTO COMPOTHUBICHUS OCHOBaHUA N,
npoBouM coriaacHo CHull 2.02.01-83:
b'=b-2e=2,1-2:0,01 =2,08 m;



I'=a=2,1m.
ITo CHulI 2.02.01-83 Tabm. 7 mpu &; = 10°; @1 =29°; N, = 6,72; N, = 12,94.
n=b=2,1/2,1=1;
£,=1-0,25m=1-0,25/1=0,75;
E=1+1,5m=1+15/1=2}5;
N, =b'T(NED 1+ NEHd + NEeey) = 2,08-2,1(6,72-0,75-2,08-18,9 +
+12,94.2,5-18-0,75 + 0) = 2773,08 xH.
[Iposepsiem ycnosue (26):
F,=1769 xH <vy.N,/y,=0,9-2773,08/1,15 =2170,21 xH.

YcnoBre nMpo4YHOCTH TPYHTOBOTO OCHOBAHUS yIOBJIETBOPEHO.

Pacuer ocHoBaHus M0 AedopMaATAM
PacueTHoe conpoTHBIieHHE TPYHTa OCHOBaHUS orpezesiseM 1o Gopmye (97)

7cl?c2 ! !

1311
= [134-2,1-18+634-0,75-17,1 + (6,34 ~ 1)2- 17,1+ 0] = 408,98«7a,
1

s

rae Yo = 1,3; Yoo = 1,1 (tabn. 6) k= 1,1; dy = 2 m; M, = 1,34; M, = 6,34 (onpenenens! no Tadmn. 7
npu @y = 32°).

OmnpenensieM peakIuio B ypOBHE HU3a ILTUTHI IEPEKPHITHS TIPU © = 3, k =
= 6,55 mo hopmyne
R"= Q. =[P,"(v1 + km/2) + P,"(vy + km*/6)]h2/(1 + k) - (G"e, +
+ Gy e)k/(1 + kymhy + M,"(1,5m + k)/(1 + k)mh, = [20,8(0,375 +
+6,55-1,16/2) + 133,51(0,1 + 6,55-1,16%/6)]3,75/(1 + 6,55) - (180-0,9 +
+99.-0,6)6,55/(1 + 6,55)1,16-3,75 + 363,6(1,5-1.16 + 6,55)/(1 + 6,55) x
x 1,16-3,75 = 194,78 xH;
My = - R'(hy + h3) + (2P;" + P3" + 3P,")(hy + h3)’/6 - (G"e; +
+ Gy'e;) = M. =-194,78(3,75 + 0,6) + (0 + 154,87 + 3-20,8)(3,75 +
+0,6)%/6 - (180-0,9 + 99-0,6) + 363,6 = - 19,87 kH-m;
e"=My/F,"=19,87/1585=0,01 m < b/6=2,1/6 = 0,35 m;
Prnax = F'(126€"/b)/A = 1585(1£6-0,01/2,1)/2,1-2,1;
Pmax = 369,68 kIla < 1,2R = 1,2-408,98 = 490,78 klla;

Pmin = 349,14 xI]a.
Pacuer ocHOBaHus 10 AehopMaIsIM yIOBJICTBOPCH.

Onpe)_‘[e.ﬂeﬂne PaCYE€THBIX yCﬂJ’ll/lﬁ B CT0JI0YATOM (l)yHIlaMeHTe

OnopHYI0 peakuuio R B BEPXHUX YaCTH CTOJIOYATOro (GpyHIAMEHTa ONpe/elisieM MpH 3HAYCHHH k =
13,11 (o = 6):
R=0,=[28,08(0,375 + 13,11-1,16/2) + 181,64(0,1 + 13,11-1,16%/6)] x
x 3,75/(1 + 13,11) - (220-0,9 + 109-0,6)13,11/(1 + 13,11)1,16-3,75 +
+400(1,5-1,16 + 13,11)/(1 + 13,11)1,16-3,75 = 246,82 H.
OnpezensieM pPacCTOSHUE OT MAaKCHMAJIBHOTO H3rHOAIOIIEro MOMEHTAa B OAHKETHOM YacTH
(hyHIaMeHTa 10 HU3a TUTUT TePEeKPBITUS:

2

= [\/(o +28,08)” +2-24682(181,64— 0) /375 — (0 + 28,08)] x

x 3,75/ (181,64 — 0) = 2,66
MaxkcuMaIbHBIH TPOIETHRI MOMEHT IIPH V., = 2,66 M 1 O, = 246,82 xH:
Mo = Oeo - [(Pa+ Py +(Pp - Pyl)yc,0/3h2]yc,02/2 =M. =
= 246,82-2,66 - [(0 +28,08) + (181,64 - 0)2,66/3-3,75]2,66%/2 - 400 = 5,26 kH-w.

OnopHast peakiysi 1 U3ru0aroIInii MOMEHT B HHYKHEM CeueHHH OaHKETHOM yacTu (GyHIaMeHTa npu



®=3n0,=248,16 kH:
0,= 0, -[(Py +P,) + (P - P,y)/2]hy = 248,16 - [(0 + 28,08) +
+181,64 - 0)/2]3,75 = - 197,64 H;
M, = Qyhy - [(Py + P) + (P - P)/31h%/2 - M, = 248,16:3,75 -
- [(0 + 28,08) + (181,64 - 0)/3]3,75%/2 - 400 = - 92,25 kH-m.

MMpumep. 9. Pacuer noanopHoii cTeHbI HA
ceiicMnuyecKoe Bo3/ielicTBUe

Jano. MaccuBHas OeTOHHas TMOATIOpHAs CTEHAa C BBICOTOM MOANOpa rpyHTa 2,7 M, IIyOWHA
3asiokeHus nojowmBbl 0,9 M. Yronm HakjioHa NOBEPXHOCTH 3aChIIKM K Topu3oHTy p = 10°.
I'eomeTpuueckue pa3Mepsl CTeHbI pUBeaeHbl Ha puc. 18. [To koHTpakTy rpyHT - creHa & = 0°, € = 22°.
[ToamopHast cTeHa BO3BOIUTCS B paiiOHE C CEHCMHYHOCTBIO 7 OamioB. ['pyHT 3achlllkH HMeeT
cle/TyronIHe XapakTepuctuku: @' =21°, "1 = 18 kH/M, ¢'; = 10,3 I]a.

TpebyeTcst ycTaHOBHTH MHTEHCHBHOCTh aKTUBHOTO JAaBJICHHUS ITPyHTA Ha CTEHY.

Koa¢¢puunenT ropu3oHTaIFHOTO AaBJIeHHs TpyHTa A ompezeiseM o Tadn. 1 nmpwr 2. A = 0,72
(mpu 6 =0°, @'1=21°, p=10°, = 22°).

Koa¢¢puuneHT ropu30HTaIBHOTO IaBIeHHs TPYHTa IIPH CEHCMHYECKOM BO3/CHCTBUH OIpeessieM
o popmymnam (98) - (100):

o = arctg (AK,) = arctg 0,04 = 3°;
z=sin(Q - € - ®)cos(e + 3)/ cos(e + 3 + w)cos(e - p) =
=sin(21° - 10°-3°)sin(21°+ 0°)/cos(22° + 0°+3°)cos(22°-10°) = 0,056;
A* = cos’(¢ - € - w)cos(e + 8)/cos ® cos’e cos(e + & +o)(1 + \E )=
= c0os}(21° - 22° -3°)c0s(22°+0°)/c0s3° cos*22° cos(22°+0°+3°) x

x (1 + 4/0,056 > =0,776.

VIHTEHCUBHOCTh TOPU3OHTAIBHOTO W BEPTHKAIBHOTO AaKTUBHOTO JABJICHHUS TPyHTa MpH
ceiicMUYeCcKOM BO3JIEHCTBHH OIpeieisieM o hopMyIaM
Py*=[y'yd*y - (ki + kp)y/h = [18-1,15:0,776-3,6 - 10,3(1,5 +
+0)]3,6/3,6 = 41,97 xH,
rae k, = 0;
ki = 2AcosBycos &/sin(0, + &) = 2-0,72 cos28°c0s22°/sin(28° + 22°) =
=1,54;
tg B = (cosp - ncos@’y)/(sinp - nsing’;) = (cos10°-1,2co0s21°)/(sin10°-
- 1,2sin 21°) = 0,5283; 00 = 28°;

1 = cos(e - p)/\/; cos € = c0s(22°-10°)/+/0,776 cos 22° = 1,2;
Pv2* = Py*tg(e + d)/tg € = 41,97 tg(22° +0°)/tg22° = 41,97 xH.
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Puc. 18. K pacueTy noanopHoii cTeHsbl ¢ y4eTOM
CeliCMUYECKOro BO31eiiCTBUSA
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Puc. 19. K pacuery o6u1eii ycTOH4YMBOCTH CTEHBI MOABAJIA POTHB CABUIAa IO
KPYIJIONMUJIHHIAPHYIECKHM MOBEPXHOCTAM

IIpumep. 10. Pacuer o01eii ycTOHYMBOCTH CTEHbI MOABAJA NPOTHB CABUIa MO
KPYIJIOUUJIHHIPHYECKMM MOBEPXHOCTAM

Jano. TexHudeckuil monaBan OTAEIBHO CTOALMH. ['eoMeTrpuueckue U pPACUETHBIE MCXOIHBIE
JaHHBIE TIpUBEJCHBI HA pUc. 19. CTPOUTENBCTBO OCYIIECTBISIETCSl B pailoHE ¢ CEHCMHYHOCTBIO 710 6
6as1oB. ['pyHTOBBIE BOBI OTCYTCTBYIOT.

TpeOyercst Tpou3BeCTH OLEHKY YCTOHYMBOCTM CTEHbl IIOABala MPOTHB CIBUra IO
KPYTJIOLMIMHAPHYECKOH TOBEPXHOCTH.

YCcToWYMBOCT CTEHBI MOJ[BajIa BMECTE C IPHIIETAIONINM K HEll TPyHTOM CUMTaeTCst 00ecredeHHOH,
eci ynoBieTBopsercs ycnosue (102).

3uaueHus tg@* u ¢* s rpyHTOB onpenelsitores no Gpopmynam (106) u (107).

Pacuer ycTOHYMBOCTH CBEJEH B TaOJIHILY.

Pe3ynpTaThl pacuera CBHICTENBCTBYIOT 00 SKOHOMHYHOCTH IPOEKTHOTO peIleHHs (yHIaMeHTa,
Tak Kak ycmoBue (102), ocraBasce Oompmie Hyis, OMM3KO K HEMY, a HAJeKHOCTH OCHOBAHUS
obecrieunBaeTcst yueToM B XapaKTepHCTHKax rpyHTra koadduimenra ycroitunsoctu (k; = k,/m = 1,2).

PacueTsl, mpou3BeEeHHBIE 10 KPUBBIM, IIPOXO/SIIAM HIKE U BBILIE PACCMOTPEHHOMN (paanycoM R,
= 6,5 M 1 pagmycoM R; = 8,7 M), TTOKa3aIH e1le OOJIBIIYI0 YCTOHINBOCTb.



Ne o, rpan| tg o | b M | g, kH |gitge™| ¢ | bic;, | Cnaraemoe | cosa; | tgoy [tgoutge | 1+rp. |cosay rp. |OTHOmEHHUE | sin(ta) gsin(ta,)
oTceka kH klla [ xH |[rpad (6) u (8) (12) (13) p. (9) x
(14)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 83 0,37 | 04 35 13 120,83| 8,3 21,3 0,122 | 8,14 3 4 0,49 43,5 0,993 34,8
2 62 0,208 | 1,2 167 35 833 | 10 45 0,47 | 1,88 0,39 1,39 0,65 69,2 0,883 147,5
3 42 0,208 2 355 74 8,33 | 16,7 90,7 0,743 | 0,93 0,19 1,19 0,88 103,1 0,669 237,5
4 24 0,208 2 390 81 8,33 | 16,7 97,7 0,914 | 0,45 0,09 1,09 1 97,7 0,407 158,7
5 7 0,208 2 463 96 8,33 | 16,7 112,7 0,993 | 0,12 0,02 1,02 1,01 111,6 0,122 56,5
6 6 0,208 | 1,6 85 18 8,33 | 13,3 31,3 0,995 | 0,11 0,02 0,98 0,97 32,3 -0,105 -8,9
7 20 037 | 1,8 73 27 |20,83| 37,5 64,5 0,94 | 0,36 0,13 0,87 0,82 78,7 -0,342 -25
8 30 0,370 1 29 15 |(20,83| 20,8 35,8 0,866 | 0,58 0,21 0,79 0,68 52,6 -0,5 -14,5
9 42 0,337 ] 1,5 19 6 5,83 | 8,7 14,7 0,743 | 0,93 0,31 0,69 0,51 28,8 -0,669 -12,7
=617, x=5739




ITpumeuanue. B rp. 5 3HaueHus Beca JaHbI C YI€TOM HArPY30K OT KOHCTPYKIIUH, MONAIA0NNX B
DJIEMEHT
Zas) - Zap =617,5-573,9>0
MMPUJIOXKEHMUE 2

3HAYEHUS KOODDOUILIMEHTA A [TPU PA3HBIX YI'JTIAX ¢

Tabauma 1
¢, Tpa. P, Tpa. 3HaueHHs KO3QHIMEHTA A TIPU BEITUYUHE YIJIH €, TPaj, PABHOM
0 5 10 15 20 25 30
0 0,59 0,62 0,64 0,67 0,69 0,71 0,74
15 10 0,7 0,74 0,77 0,81 0,84 0,88 0,91
15 0,93 0,98 1,02 1,07 1,12 1,18 1,24
0 0,57 0,6 0,62 0,65 0,67 0,7 0,72
16 10 0,67 0,71 0,74 0,78 0,81 0,85 0,89
15 0,81 0,85 0,89 0,94 0,98 1,03 1,08
0 0,55 0,58 0,6 0,63 0,66 0,68 0,71
17 10 0,65 0,68 0,72 0,75 0,79 0,83 0,87
15 0,75 0,8 0,84 0,88 0,93 0,97 1,03
0 0,53 0,56 0,59 0,61 0,64 0,66 0,69
18 10 0,62 0,66 0,69 0,73 0,77 0,8 0,84
15 0,71 0,75 0,79 0,84 0,88 0,93 0,98
0 0,51 0,54 0,57 0,6 0,63 0,65 0,68
19 10 0,59 0,63 0,67 0,71 0,74 0,78 0,82
15 0,67 0,71 0,76 0,8 0,85 0,9 0,95
0 0,49 0,52 0,55 0,58 0,61 0,64 0,66
20 10 0,57 0,61 0,64 0,68 0,72 0,76 0,8
15 0,64 0,68 0,72 0,77 0,82 0,86 0,92
20 0,88 0,94 1 1,06 1,13 1,21 1,29
0 0,47 0,5 0,53 0,56 0,59 0,62 0,65
21 10 0,55 0,58 0,62 0,66 0,7 0,74 0,78
15 0,61 0,65 0,7 0,74 0,79 0,83 0,89
20 0,75 0,8 0,85 0,91 0,97 1,03 1,1
0 0,46 0,49 0,52 0,55 0,58 0,61 0,64
22 10 0,52 0,56 0,6 0,64 0,68 0,72 0,76
15 0,58 0,62 0,67 0,71 0,76 0,81 0,86
20 0,69 0,74 0,79 0,85 0,91 0,97 1,03
0 0,44 0,47 0,5 0,53 0,56 0,59 0,62
23 10 0,5 0,54 0,58 0,62 0,66 0,7 0,74
15 0,55 0,6 0,64 0,69 0,73 0,78 0,83
20 0,64 0,69 0,75 0,8 0,86 0,92 0,98
0 0,42 0,45 0,49 0,51 0,55 0,58 0,61
24 10 0,48 0,52 0,56 0,6 0,64 0,68 0,73
15 0,53 0,57 0,62 0,66 0,71 0,76 0,81
20 0,61 0,66 0,71 0,76 0,82 0,88 0,04
0 0,41 0,44 0,47 0,5 0,53 0,57 0,6




25

26

27

28

29

30

31

32

33

10
15
20
25

10
15
20
25

10
15
20
25

10
15
20
25

10
15
20
25

10
15
20
25
30

10
15
20
25
30

10
15
20
25
30

10
15
20
25
30

0,46
0,51
0,57
0,82

0,39
0,11
0,48
0,51
0,68

0,38
0,43
0,16
0,51
0,62

0,36
0,11
0,44
0,44
0,58

0,35
0,39
0,42
0,46
0,54

0,33
0,37

0,44
0,5
0,72

0,32
0,36
0,38
0,42
0,48
0,61

0,31
0,34
0,37
0,4
0,45
0,55

0,3
0,33
0,35
0,38
0,42

0,28
0,31

0,5
0,55
0,62
0,89

0,42
0,18
0,53
0,59
0,74

0,41
0,46
0,5
0,56
0,68

0,39
0,45
0,48
0,54
0,63

0,38
0,43
0,46
0,51
0,59

0,37
0,41
0,44
0,49
0,56
0,79

0,35
0,4
0,43
0,47
0,53
0,67

0,34
0,38
0,41
0,46
0,5

0,61

0,33
0,37
0,39
0,43
0,47
0,56

0,32
0,35

0,54
0,59
0,67
0,96

0,46
0,52
0,57
0,64
0,8

0,44
0,5
0,55
0,61
0,74

0,43
0,49
0,53
0,59
0,69

0,41
0,47
0,51
0,56
0,65

0,4
0,45
0,49
0,54
0,62
0,87

0,39
0,44
0,47
0,52
0,59
0,74

0,37
0,42
0,45
0,49
0,56
0,68

0,36
0,41
0,44
0,47
0,53
0,63

0,35
0,39

0,58
0,64
0,73
1,04

0,49
0,56
0,62
0,7
0,87

0,47
0,55
0,6
0,67
0,8

0,46
0,53
0,57
0,64
0,76

0,45
0,51
0,55
0,62
0,71

0,43
0,5
0,54
0,59
0,68
0,46

0,42
0,48
0,52
0,57
0,65
0,82

0,41
0,46
0,5
0,55
0,62
0,75

0,4
0,45
0,48
0,53
0,59

0,7

0,38
0,43

0,62
0,69
0,78
1,12

0,52
0,6
0,66
0,75
0,94

0,51
0,59
0,64
0,72
0,87

0,49
0,57
0,62
0,7
0,82

0,48
0,55
0,6
0,67
0,78

0,47
0,54
0,58
0,65
0,74
1,06

0,46
0,52
0,57
0,62
0,71
0,9

0,44
0,51
0,55
0,6
0,68
0,83

0,43
0,49
0,53
0,58
0,65
0,78

0,42
0,48

0,66
0,73
0,84
1,22

0,55
0,65
0,71
0,81
1,02

0,54
0,63
0,69
0,78
0,95

0,53
0,61
0,67
0,75
0,89

0,51
0,6
0,65
0,73
0,85

0,5
0,58
0,64
0,71
0,82
1,16

0,49
0,57
0,62
0,68
0,78

0,48
0,55
0,6
0,66
0,75
0,92

0,47
0,54
0,58
0,64
0,72
0,86

0,45
0,52

0,71
0,79
0,91
1,32

0,59
0,69
0,77
0,87
1,11

0,57
0,67
0,75
0,84
1,03

0,56
0,66
0,72
0,82
0,98

0,55
0,64
0,71
0,79
0,93

0,54
0,63
0,69
0,77
0,89
1,28

0,53
0,61
0,67
0,74
0,86
1,1

0,51
0,6
0,65
0,72
0,82
1,01

0,5
0,58
0,63
0,7
0,79
0,45

0,49
0,56




15 0,33 0,38 0,42 0,46 0,51 0,56 0,62
34 20 0,36 0,41 0,46 0,51 0,56 0,62 0,68
25 0,4 0,45 0,51 0,56 0,63 0,69 0,76
30 0,47 0,5,3 0,59 0,66 0,73 0,81 0,9
0 0,27 0,3 0,31 0,37 0,41 0,41 0,48
10 0,3 0,37 0,38 0,42 0,46 0,51 0,56
15 0,32 0,36 0,4 0,45 0,5 0,55 0,6
35 20 0,34 0,39 0,44 0,49 0,54 0,6 0,66
25 0,38 0,43 0,18 0,54 0,6 0,67 0,74
30 0,44 0,49 0,56 0,62 0,7 0,78 0,86
35 0,64 0,72 0,81 0,91 1,01 1,13 1,27
0 0,26 0,29 0,33 0,36 0,4 0,43 0,47
10 0,20 0,32 0,36 0,41 0,45 0,49 0,54
15 0,3 0,31 0,39 0,43 0,48 0,53 0,59
36 20 0,33 0,37 0,42 0,47 0,52 0,58 0,61
25 0,36 0,41 0,46 0,52 0,58 0,64 0,71
30 0,41 0,46 0,53 0,59 0,66 0,71 0,82
35 0,53 0,6 0,67 0,76 0,85 0,95 1,07
0 0,25 0,28 0,32 0,35 0,39 0,42 0,46
10 0,27 0,31 0,35 0,39 0,44 0,48 0,53
15 0,29 0,33 0,37 0,42 0,47 0,52 0,57
37 20 0,31 0,35 0,4 0,45 0,5 0,56 0,62
25 0,34 0,39 0,44 0,5 0,56 0,62 0,68
30 0,38 0,44 0,5 0,56 0,63 0,71 0,79
35 0,47 0,54 0,61 0,69 0,78 0,88 0,98
0 0,24 0,27 0,3 0,34 0,37 0,41 0,45
10 0,26 0,3 0,34 0,38 0,42 0,47 0,52
15 0,28 0,32 0,36 0,4 0,45 0,5 0,56
38 20 0,3 0,34 0,39 0,43 0,49 0,55 0,61
25 0,32 0,37 0,42 0,48 0,54 0,6 0,67
30 0,36 0,41 0,47 0,53 0,6 0,68 0,76
35 0,43 0,5 0,57 0,64 0,72 0,82 0,92
0 0,23 0,26 0,29 0,33 0,36 0,4 0,44
10 0,25 0,29 0,33 0,37 0,41 0,45 0,5
15 0,26 0,3 0,35 0,39 0,44 0,49 0,54
39 20 0,28 0,32 0,37 0,42 0,17 0,53 0,59
25 0,3 0,35 0,4 0,46 0,52 0,58 0,65
30 0,34 0,39 0,45 0,51 0,58 0,65 0,73
35 0,4 0,46 0,53 0,6 0,68 0,77 0,87
0 0,22 0,25 0,28 0,32 0,35 0,39 0,43
10 0,24 0,27 0,31 0,35 0,4 0,44 0,49
15 0,25 0,29 0,33 0,38 0,42 0,47 0,52
20 0,27 0,31 0,35 0,4 0,45 0,51 0,57
40 25 0,29 0,33 0,38 0,44 0,5 0,56 0,62
30 0,32 0,37 0,43 0,49 0,55 0,62 0,7
35 0,37 0,43 0,49 0,57 0,64 0,73 0,82
40 0,59 0,68 0,77 0,88 1 1,14 1,29
Tabmmma 2
5=0¢/2
¢, Tpam. p, Tpaf. 3rayenns ko3 duimerTa A npu BeTHMUUHE YIIH €, TPad, PABHOM




0 5 10 15 20 25 30
0 0,54 0,56 0,58 0,6 0,62 0,64 0,65
15 10 0,66 0,7 0,73 0,76 0,79 0,82 0,85
15 0,93 0,98 1,02 1,07 1,12 1,18 1,24
0 0,52 0,54 0,56 0,58 0,6 0,62 0,64
16 10 0,63 0,66 0,7 0,73 0,76 0,79 0,82
15 0,78 0,82 0,86 0,91 0,95 0,99 1,04
0 0,5 0,52 0,54 0,56 0,58 0,6 0,62
17 10 0,6 0,63 0,67 0,7 0,73 0,76 0,79
15 0,72 0,76 0,8 0,84 0,88 0,93 0,97
0 0,48 0,5 0,53 0,55 0,57 0,59 0,6
18 10 0,57 0,61 0,64 0,67 0,7 0,73 0,76
15 0,67 0,71 0,75 0,79 0,83 0,88 0,92
0 0,46 0,48 0,51 0,53 0,55 0,57 0,59
19 10 0,55 0,58 0,61 0,64 0,68 0,71 0,74
15 0,63 0,67 0,71 0,75 0,79 0,83 0,88
0 0,44 0,47 0,49 0,51 0,53 0,55 0,57
10 0,52 0,56 0,59 0,62 0,65 0,68 0,71
20 15 0,6 0,64 0,68 0,71 0,76 0,8 0,84
20 0,88 0,94 1 1,06 1,13 1,21 1,29
0 0,12 0,45 0,47 0,5 0,52 0,54 0,55
10 0,5 0,53 0,57 0,6 0,63 0,66 0,69
21 15 0,57 0,61 0,64 0,68 0,72 0,76 0,8
20 0,72 0,77 0,82 0,88 0,93 0,99 1,05
0 0,41 0,13 0,46 0,48 0,5 0,52 0,54
10 0,48 0,51 0,54 0,57 0,61 0,64 0,67
22 15 0,54 0,58 0,61 0,65 0,69 0,73 0,77
20 0,66 0,7 0,75 0,8 0,86 0,91 0,97
0 0,39 0,42 0,44 0,46 0,49 0,51 0,52
10 0,46 0,49 0,52 0,55 0,59 0,62 0,65
23 15 0,51 0,55 0,59 0,62 0,66 0,7 0,74
20 0,61 0,66 0,7 0,75 0,8 0,86 0,91
0 0,37 0,4 0,42 0,45 0,47 0,49 0,51
24 10 0,44 0,47 0,5 0,53 0,56 0,6 0,63
15 0,49 0,52 0,56 0,6 0,64 0,68 0,72
20 0,57 0,61 0,66 0,71 0,76 0,81 0,86
0 0,36 0,39 0,41 0,43 0,46 0,48 0,5
10 0,42 0,45 0,48 0,51 0,54 0,58 0,61
25 15 0,46 0,5 0,54 0,57 0,61 0,65 0,69
20 0,53 0,58 0,62 0,67 0,72 0,77 0,82
25 0,82 0,89 0,96 1,04 1,12 1,22 1,32
0 0,34 0,37 0,4 0,42 0,44 0,46 0,48
10 0,4 0,43 0,46 0,5 0,53 0,56 0,59
26 15 0,44 0,48 0,51 0,55 0,59 0,63 0,67
20 0,5 0,55 0,59 0,64 0,68 0,73 0,78
25 0,65 0,71 0,77 0,83 0,9 0,97 1,05
0 0,33 0,36 0,38 0,41 0,43 0,45 0,47
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0,4
0,45
0,54
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0,35
0,38
0,42
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0,29
0,33
0,36
0,4
0,47
0,75

0,28
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0,34
0,38
0,44
0,58

0,27
0,3

0,33
0,36
0,41
0,52

0,26
0,29
0,31
0,34
0,39
0,47

0,24
0,28
0,3

0,32
0,36
0,44

0,23
0,26
0,28
0,31
0,34
0,4
0,67

0,41
0,45
0,52
0,64

0,34
0,4
0,43
0,49
0,6

0,33
0,38
0,41
0,47
0,55

0,32
0,36
0,4
0,44
0,52
0,83

0,31
0,35
0,38
0,42
0,49
0,65

0,29
0,33
0,36
0,4
0,46
0,58

0,28
0,32
0,35
0,38
0,43
0,53

0,27
0,31
0,33
0,36
0,41
0,49

0,26
0,29
0,32
0,35
0,39
0,46
0,76

0,45
0,49
0,56
0,7

0,37
0,43
0,47
0,53
0,65

0,36
0,41
0,45
0,51
0,61

0,34
0,4
0,43
0,48
0,57
0,91

0,33
0,38
0,42
0,46
0,54
0,72

0,32
0,37
0,4
0,44
0,51
0,64

0,31
0,35
0,38
0,42
0,48
0,59

0,3
0,34
0,37

0,4
0,45
0,55

0,29
0,32
0,35
0,38
0,43
0,51
0,85

0,48
0,53
0,61
0,76

0,39
0,46
0,51
0,58
0,71

0,38
0,44
0,49
0,55
0,66

0,37
0,43
0,47
0,53
0,62

0,36
0,41
0,45
0,5

0,59
0,78

0,34
0,4
0,43
0,48
0,56
0,71

0,33
0,38
0,42
0,46
0,53
0,65

0,32
0,37
0,1
0,44
0,5
0,61

0,31
0,36
0,39
0,42
0,48
0,57
0,95

0,51
0,57
0,65
0,82

0,42
0,49
0,55
0,62
0,76

0,4
0,47
0,52

0,6
0,72

0,39
0,46
0,51
0,57
0,68
1,1

0,38
0,44
0,49
0,55
0,64
0,86

0,37
0,43
0,47
0,53
0,61
0,78

0,36
0,41
0,45
0,5

0,58
0,72

0,34
0,4
0,44
0,48
0,55
0,67

0,33
0,39
0,42
0,46
0,53
0,63
1,06

0,54
0,6
0,7

0,89

0,44
0,52
0,58
0,67
0,83

0,42
0,51
0,56
0,64
0,78

0,41
0,49
0,54
0,62
0,73
121

0,4
0,47
0,52
0,59

0,7
0,94

0,39
0,46
0,51
0,57
0,66
0,85

0,38
0,44
0,49
0,55
0,63
0,79

0,37
0,43
0,47
0,53
0,6
0,74

0,35
0,41
0,45

0,58
0,69
1,18

0,57
0,64
0,75
0,96

0,46
0,55
0,62
0,72
0,89

0,44
0,53
0,6
0,69
0,84

0,43
0,52
0,58
0,66
0,79
1,33

0,42
0,5
0,56
0,64
0,75
1,04

0,41
0,14
0,54
0,61
0,72
0,94

0,4
0,47
0,52
0,59
0,69
0,86

0,38
0,46
0,51
0,57
0,66
0,81

0,37
0,44
0,49
0,55
0,63
0,76
1,32




0 0,22 0,25 0,28 0,3 0,32 0,34 0,36
10 0,25 0,28 0,31 0,34 0,37 0,4 0,43
15 0,27 0,3 0,34 0,37 0,41 0,44 0,47
36 20 0,29 0,33 0,37 0,41 0,45 0,49 0,53
25 0,32 0,37 0,41 0,46 0,5 0,55 0,6
30 0,38 0,43 0,48 0,53 0,59 0,65 0,72

35 0,51 0,58 0,65 0,73 0,81 0,9 1
0 0,21 0,24 0,27 0,29 0,31 0,33 0,35
10 0,24 0,27 0,3 0,33 0,36 0,39 0,42
15 0,26 0,29 0,32 0,36 0,42 0,43 0,46
37 20 0,28 0,31 0,35 0,39 0,43 0,48 0,51
25 0,3 0,35 0,39 0,43 0,48 0,53 0,58
30 0,35 0,4 0,45 0,5 0,56 0,62 0,68
35 0,45 0,51 0,58 0,65 0,73 0,81 0,9
0 0,21 0,23 0,26 0,28 0,3 0,32 0,34
10 0,23 0,26 0,29 0,32 0,35 0,38 0,4
15 0,24 0,28 0,31 0,34 0,37 0,41 0,44
38 20 0,26 0,3 0,34 0,37 0,41 0,45 0,49
25 0,29 0,33 0,37 0,41 0,46 0,51 0,55
30 0,33 0,37 0,42 0,48 0,53 0,59 0,65
35 0,4 0,46 0,53 0,59 0,66 0,74 0,82
0 0,2 0,22 0,25 0,27 0,29 0,31 0,33
10 0,22 0,25 0,28 0,31 0,34 0,36 0,39
15 0,23 0,26 0,3 0,33 0,36 0,4 0,43
39 20 0,25 0,28 0,32 0,36 0,4 0,43 0,47
25 0,27 0,31 0,35 0,4 0,44 0,48 0,53
30 0,31 0,35 0,4 0,45 0,5 0,56 0,62
35 0,37 0,43 0,49 0,55 0,62 0,69 0,77
0 0,19 0,21 0,24 0,26 0,28 0,3 0,32
10 0,21 0,24 0,26 0,29 0,32 0,35 0,38
15 0,22 0,25 0,28 0,32 0,35 0,38 0,41
40 20 0,24 0,27 0,31 0,34 0,38 0,42 0,46
25 0,26 0,3 0,34 0,38 0,42 0,47 0,51
30 0,29 0,33 0,38 0,43 0,48 0,53 0,59
35 0,34 0,39 0,45 0,51 0,57 0,64 0,72
40 0,59 0,68 0,77 0,88 1,00 1,14 1,29

Tabauna 3
3=¢
¢, Tpa. P, Tpa. 3navyeHus kK03 duimeHTa A npu BeITHMYUHE YIIH €, TPaj, PABHOM

0 5 10 15 20 25 30 35
0 0,5 0,52 0,54 0,55 0,57 0,58 0,58 0,59
15 10 0,63 0,66 0,69 0,71 0,74 0,76 0,79 0,81
15 0,93 0,98 1,02 1,07 1,12 1,18 1,24 1,32
0 0,48 0,5 0,52 0,53 0,54 0,56 0,56 0,57
16 10 0,6 0,62 0,65 0,68 0,71 0,73 0,75 0,77
15 0,76 0,8 0,84 0,88 0,92 0,96 1,01 1,05
0 0,46 0,48 0,5 0,51 0,52 0,54 0,54 0,55
17 10 0,57 0,6 0,62 0,65 0,67 0,7 0,72 0,74
15 0,7 0,73 0,77 0,81 0,84 0,88 0,92 0,96




18

19

20

21

22

23

24

25

26

27

28

10
15

10
15

10
15
20

10
15
20

10
15
20

10
15
20

10
15
20

10
15
20
25

10
15
20
25
30

10
15
20
25

10
15
20
25

0,44
0,54
0,65

0,42
0,51
0,6

0,4
0,49
0,57
0,88

0,38
0,46
0,53
0,7

0,37
0,44
0,5

0,63

0,35
0,42
0,48
0,58

0,34
0,4
0,45
0,54

0,32
0,38
0,42
0,5
0,82

0,31
0,36
0,4
0,47
0,63
0,56

0,29
0,34
0,38
0,44
0,56

0,28
0,33
0,36
0,41
0,51

0,27

0,46
0,57
0,68

0,44
0,54
0,64

0,42
0,51
0,6
0,94

0,4
0,49
0,57
0,75

0,39
0,47
0,54
0,68

0,37
0,45
0,51
0,62

0,36
0,43
0,48
0,58

0,34
0,41
0,46
0,54
0,89

0,33
0,39
0,43
0,51
0,69
0,62

0,31
0,37
0,41
0,48
0,61

0,3
0,35
0,39
0,45
0,56

0,29

0,48
0,59
0,72

0,46
0,57
0,67

0,44
0,54
0,63

0,42
0,52
0,6
0,8

0,41
0,49
0,57
0,72

0,39
0,47
0,54
0,67

0,38
0,45
0,51
0,62

0,36
0,43
0,49
0,58
0,96

0,35
0,41
0,46
0,55
0,74
0,68

0,33
0,4
0,44
0,51
0,66

0,32
0,38
0,42
0,49
0,61

0,31

0,49
0,62
0,75

0,47
0,59
0,71

0,46
0,57
0,67
1,06

0,44
0,54
0,63
0,84

0,42
0,52
0,6
0,77

0,41
0,5
0,57
0,71

0,39
0,48
0,54
0,66

0,38
0,46
0,52
0,62
1,04

0,36
0,44
0,49
0,58
0,8

0,75

0,35
0,42
0,47
0,55
0,72

0,33
0,4
0,45
0,52
0,66

0,32

0,51
0,64
0,79

0,49
0,62
0,74

0,47
0,59
0,7
1,13

0,45
0,57
0,67
0,9

0,44
0,54
0,63
0,81

0,42
0,52
0,6
0,75

0,4
0,5
0,57
0,7

0,39
0,48
0,55
0,66
1,12

0,38
0,46
0,52
0,62
0,86
0,83

0,36
0,44
0,5
0,59
0,77

0,35
0,42
0,47
0,55
0,71

0,33

0,52
0,67
0,82

0,5
0,64
0,78

0,48
0,61
0,73
1,21

0,46
0,59

0,95

0,45
0,56
0,66
0,86

0,43
0,54
0,63
0,79

0,41
0,52
0,6
0,74

0,4
0,5
0,57
0,7
1,22

0,38
0,48
0,55
0,66
0,92
0,88

0,37
0,46
0,52
0,62
0,83

0,36
0,44
0,5
0,59
0,75

0,34

0,52
0,69
0,86

0,51
0,66
0,81

0,49
0,63
0,77
1,29

0,47
0,61
0,72
1,01

0,45
0,58
0,69
0,91

0,44
0,56
0,66
0,84

0,42
0,54
0,63
0,78

0,41
0,51
0,6
0,73
1,32

0,39
0,49
0,57
0,69
0,99
0,97

0,38
0,47
0,54
0,65
0,88

0,36
0,45
0,52
0,62
0,8

0,35

0,53
0,71
0,9

0,51
0,68
0,84

0,49
0,65
0,8
1,39

0,47
0,62
0,75
1,07

0,46

0,72
0,96

0,44
0,57
0,68
0,88

0,42
0,55
0,65
0,82

0,41
0,52
0,62
0,77
1,45

0,39
0,5

0,57
0,72
1,06
1,04

0,38
0,48
0,56
0,68
0,91

0,36
0,46
0,53
0,64
0,85

0,34




29

30

31

32

33

34

35

36

37

10
15
20
25

10
15
20
25
30

10
15
20
25

10
15
20
25
30

10
15
20
25
30

10
15
20
25
30

10
15
20
25
30
35

10
15
20
25
30
35

10
15
20

0,31
0,34
0,39
0,47

0,26
0,3

0,33
0,37
0,44
0,75

0,25
0,28
0,31
0,35
0,41

0,23
0,27
0,29
0,33
0,38
0,49

0,22
0,26
0,28
0,31
0,35
0,45

0,21
0,24
0,26
0,29
0,33
0,41

0,2
0,23
0,25
0,28
0,31
0,37
0,67

0,19
0,22
0,24
0,26
0,29
0,35
0,49

0,19
0,21
0,23
0,25

0,34
0,37
0,42
0,52

0,28
0,32
0,35
0,4
0,48
0,83

0,27
0,31
0,34
0,38
0,45

0,25
0,29
0,32
0,36
0,42
0,55

0,24
0,28
0,31
0,34
0,39
0,5

0,23
0,27
0,29
0,32
0,37
0,45

0,22
0,26
0,28
0,31
0,35
0,42
0,76

0,21
0,24
0,26
0,29
0,33
0,39
0,55

0,2
0,23
0,25
0,27

0,36
0,4
0,46
0,56

0,29
0,35
0,38
0,44
0,52
0,91

0,28
0,33
0,37
0,41
0,49

0,27
0,32
0,35
0,39
0,46
0,6

0,26
0,3
0,33
0,37
0,43
0,55

0,25
0,29
0,32
0,35
0,41
0,5

0,24
0,28
0,3
0,33
0,38
0,46
0,85

0,23
0,26
0,29
0,32
0,36
0,43
0,62

0,22
0,25
0,27
0,3

0,38
0,43
0,49
0,61

0,31
0,37
0,41
0,47
0,57

0,3
0,35
0,39
0,44
0,53

0,29
0,31
0,37
0,42
0,5

0,66

0,27
0,32
0,36
0,4
0,47
0,6

0,26
0,31
0,34
0,38
0,44
0,55

0,25
0,3
0,32
0,36
0,42
0,51
0,95

0,24
0,28
0,31
0,34
0,39
0,47
0,68

0,23
0,27
0,3
0,33

0,4
0,45
0,53
0,65

0,32
0,39
0,43
0,5
0,61
1,1

0,31
0,37
0,41
0,47
0,57

0,3
0,36
0,4
0,45
0,54
0,72

0,29
0,34
0,38
0,43
0,5
0,65

0,28
0,33
0,36
0,41
0,48
0,6

0,26
0,31
0,35
0,39
0,45
0,55
1,06

0,25
0,3
0,33
0,37
0,42
0,52
0,78

0,24
0,29
0,31
0,35

0,42
0,48
0,56

0,33
0,4
0,46
0,53
0,65
1,21

0,32
0,39
0,43

0,61

0,31
0,37
0,42
0,48
0,57
0,78

0,29
0,35

0,45
0,54
0,71

0,28
0,34
0,38
0,43
0,51
0,65

0,27
0,33
0,36
0,41
0,48
0,6
1,18

0,26
0,31
0,34
0,39
0,45
0,56
0,83

0,25
0,3

0,33
0,37

0,43
0,48
0,58
0,74

0,33
0,41
0,47
0,55
0,69
1,33

0,32
0,4
0,45
0,52
0,65

0,31
0,38
0,43
0,5

0,61
0,84

0,29
0,36
0,41
0,47
0,57
0,76

0,28
0,35
0,39
0,45
0,53
0,69

0,27
0,33
0,37
0,43
0,5

0,64
1,32

0,26
0,32
0,35
0,4
0,47
0,59
0,91

0,25
0,3
0,34
0,38

0,44
0,51
0,61
0,78

0,33
0,42
0,48
0,57
0,73
1,48

0,32
0,4
0,46
0,54
0,68

0,3
0,38
0,44
0,51
0,63

0,29
0,36
0,41
0,48
0,59

0,8

0,27
0,34
0,39
0,46
0,55
0,73

0,26
0,33
0,37
0,43
0,52
0,67
1,49

0,25
0,31
0,35
0,41
0,49
0,62
0,99

0,24
0,29
0,33
0,38




25 027 | 031 | 034 | 037 | 04 | 043 | 045 | 045
30 032 | 036 | 04 | 044 | 048 | 052 | 0,55 | 057
35 042 | 048 | 054 | 06 | 066 | 072 | 0,79 | 0,84
0 0,18 | 02 | 021 | 022 | 023 | 024 | 024 | 022
10 02 | 022 | 024 | 026 | 027 | 028 | 029 | 0,28
15 021 | 024 | 026 | 028 | 03 031 | 032 | 031
38 20 023 | 026 | 029 | 031 | 033 | 035 | 036 | 036
25 026 | 029 | 032 | 035 | 0,38 04 | 042 | 042
30 0,3 034 | 038 | 041 | 045 | 048 | 051 | 0,53
35 038 | 043 | 048 | 054 | 059 | 0,65 0,7 | 074
0 0,17 | 0,19 | 02 | 021 | 022 | 023 | 022 | 021
10 0,19 | 021 | 023 | 025 | 026 | 027 | 027 | 026
15 02 | 023 | 025 | 027 | 029 | 03 0,3 0,3
39 20 022 | 025 | 027 | 03 032 | 033 | 034 | 034
25 024 | 027 | 03 033 | 036 | 038 | 039 | 04
30 028 | 031 | 035 | 039 | 042 | 045 | 0,48 | 049
35 034 | 039 | 044 | 049 | 054 | 059 | 063 | 0,66
0 016 | 0,18 | 0,19 | 021 | 021 | 022 | 0,21 0,2
10 018 | 02 | 022 | 024 | 025 | 026 | 026 | 025
15 0,19 | 021 | 024 | 026 | 027 | 028 | 029 | 028
40 20 021 | 023 | 026 | 028 | 03 032 | 032 | 032
25 023 | 026 | 029 | 032 | 034 | 036 | 037 | 037
30 026 | 029 | 033 | 036 | 04 | 042 | 044 | 045
35 031 | 036 | 04 | 045 0,5 054 | 057 | 06
40 059 | 068 | 077 | 0,88 1 1,14 | 129 | 148
TTPUJIOKEHUE 3

TABJIMIIA 3HAYEHUI TPUTOHOMETPUYECKUX ®YHKIIUU

VYromn, rpan | Cunyc | Kocunyc | Tanrenc || Yron, rpag | Cunyc | Kocunyc | Tanrenc
0 0 1 0 43 0,682 | 0,7314 | 0,9325
1 0,0175 | 0,9998 | 0,0175
2 0,0349 [ 0,9994 | 0,0349 44 0,6947 | 0,7193 | 0,9657
3 0,0523 [ 0,9986 | 0,0524 45 0,7071 | 0,7071 1

46 0,7193 | 0,6947 | 1,0355

4 0,0698 [ 0,9976 | 0,0699 47 0,7314 | 0,682 1,0724
5 0,0872 | 0,9962 | 0,0875

6 0,1045 [ 0,9945 | 0,1051 48 0,7431 | 0,6691 1,1106

7 0,1219 | 0,9925 | 0,1288 49 0,7547 | 0,6561 1,1504

50 0,766 | 0,6128 | 1,1918

8 0,1392 | 0,9903 | 0,1405 51 0,7771 | 0,6293 1,2349
9 0,1564 [ 0,9877 | 0,1584

10 0,1736 | 0,9848 | 0,1763 52 0,788 | 0,6157 | 1,2799

0,1908 [ 0,9816 | 0,1944 53 0,7986 | 0,6018 1,327

54 0,809 | 0,5878 | 1,3764

12 0,2079 | 0,9781 | 0,2126 55 0,8192 | 0,5736 | 1,4281
13 0,225 | 0,9744 | 0,2309

14 0,2419 | 0,9703 | 0,2493 56 0,829 | 0,5592 | 1,4826

15 0,2588 [ 0,9659 | 0,2679 57 0,8387 | 0,5446 | 1,5399

58 0,818 | 0,5299 | 1,6003

16 0,2756 | 0,9613 | 0,2867 59 0,8572 | 0,515 1,6643
17 0,2924 [ 0,9563 | 0,3057

18 0,309 | 09511 | 0,3249 60 0,866 0,5 1,732

19 0,3256 | 0,9455 | 0,3443 61 0,8746 | 0,4848 1,804




62 0,8829 | 0,4695 | 1,881

20 0,342 | 0,9397 | 0,364 63 0,891 | 0,454 | 1,963

21 0,3584 | 0,9336 | 0,3839

22 03746 | 0,9272 | 0,404 64 0,8988 | 04384 | 2,05

23 0,3907 | 0,9205 | 0,4245 65 0,9063 | 0,4226 | 2,145
66 0,9135 | 0,4067 | 2,246

24 0,4067 | 0,9135 | 0,4452 67 0,9205 | 03907 | 2,356

25 0,4226 | 0,9063 | 0,4663

26 0,4384 | 0,8988 | 0,4877 68 0,9272 | 0,3746 | 2,475

27 0,454 | 0,891 | 0,5095 69 0,9336 | 03584 | 2,605
70 1,9397 | 0,342 | 2,747

28 0,4695 | 0,8829 | 0,5317 71 0,9455 | 03256 | 2,904

29 0,4848 | 0,8746 | 0,5543

30 0,5 | 0866 | 05774 72 0,9511| 0309 | 3,078

31 0,515 | 0,8572 | 0,6009 73 0,9563 | 02924 | 3271
74 0,9613 | 02756 | 3,487

32 0,5299 | 0,848 | 0,6249 75 0,9659 | 0,2588 | 3,732

33 0,5446 | 0,8387 | 0,6494

34 0,5592 | 0,829 | 0,6745 76 0,9703 | 02419 | 4,011

35 0,5736 | 0,8192 | 0,7002 77 0,9744 | 0225 | 4,331
78 0,9781| 02079 | 4,705

36 0,5878 | 0,809 | 0,7265 79 0,9816 | 0,1908 | 5,145

37 0,6018 | 0,7986 | 0,7536

38 0,6157| 0,788 | 0,7813

39 0,6293 | 0,7771 | 0,8098 80 0,9848 | 0,1736 | 5,671
81 0,9877 | 0,1564 | 6,314

40 0,6428 | 0,766 | 0,8391 82 0,9903 | 0,1392 | 7,115

41 0,0561 | 0,7547 | 0,8693 83 0,9925 | 0,1219 | 8,141

42 0,6691 | 0,7431 | 0,9004

84 0,9945 | 0,1045 | 9,514

85 0,9962 | 0,0872 | 11,43 88 0,9994 | 0,0349 | 28,64

86 0,9976 | 0,0698 | 14,3 89 0,9998 | 0,0175 | 57,29

87 0,9986 | 0,0523 | 19,08 90 1 0 ®

TIPUIOKEHUE 4

KJIACCBI CTEIIEHA OTBETCTBEHHOCTH
3JAHNU 11 COOPYXEHNU

Kaace 1. OcHOBHBIE 3HaHWS © COOPYXEHHS OOBEKTOB, HMEIOMHUX O0CO000 BaXXHOE
HApPOJHOXO035MCTBEHHOE U (WJIM) COIMAbHOE 3HAuUCHHE, Takue, Kak: riaBHble kopryca TOC, ADC,
LEHTPAJIIbHBIE Y3JIbl JIOMEHHBIX II€4eH, IbIMOBBIE TPYOBI BhICOTOH Oonee 200 M, TeneBU3MOHHBIE
OamrHM, coopykeHHs MarucTtpanbHoi mnepBuuHO ceth EACC, pesepByapel Ui HepTH U
He)TENPOYKTOB BMECTHMOCTBIO 0osee 10 Thic, M, KPBITHIE CIIOPTHBHBIC COOPY/KEHHH C TPHOYHAMH,
3JaHUs TCATPOB, KUHOTEATPOB, HUPKOB, KPBITHIX PHIHKOB, yqe6H1>1x 3aBe}1€Hl/II‘/II, JACTCKUX OOLIKOJIbBHBIX
yUpexJIeHuH, O0JIbHUL, POAWIBHBIX IOMOB, My3€€B, T'OCYJapCTBEHHbBIX apXUBOB H T. II.

Kaace II. 3nanus u coopyxeHHsI 00BEKTOB, MMEIOIINX Ba)KHOE HAPOJHO XO3SIMCTBEHHOE U (MIIN)
COLIMAJIbHOE  3HA4YEHUE (OOBEKTBI  MPOMBILIUICHHOTO,  CEJILCKOXO3SHCTBEHHOTO,  YKHJIHMIIHO-
TPaXIaHCKOTO Ha3HauUeHUs 1 00BEKTHI CBs3H, He Boweamue B | u 11 xiiaccer),

Kaace III. 3xanus u coopyxeHUsI 00bEKTOB, UMEIOIIUX OIPaHMYCHHOE HAPOTHOXO3IUCTBEHHOE U
(unu) couuanbHOE 3HAYEHHE, TaKHe, KakK: CKJIaAbl 0e3 MpPOLIECCOB COPTUPOBKH M YIIAKOBKH JUIS
XPpaHEHUsI CeJIbCKOXO3SIMCTBEHHBIX POJIYKTOB, YIOOpEHHH, XMMHUKATOB, YT, Topda U 1p., TEIUIULIBL,
MApHHUKU, OJHOATAKHBIC KHUJIBIC JOMA, OMOPbI MPOBOIHOI CBSI3M, OMNOPHI OCBEIIEHUS HACEICHHBIX
MYHKTOB, OTPaibl, BpEMEHHBIE 3/1aHHS U COOPYIKESHHUS,

ITPUJIO)KEHHUE 5



HOPMATUBHBIE 3HAUEHNW A ITPOYHOCTHU U
JEO®OPMATHUBHBIX XAPAKTEPUCTUK I'PYHTA

Tabauma 1

HopMaTHBHBIE 3HAYEHHS YeIbHOro cuersienus c", kIla (krc/cvm?), yria BHyTpeHHEro
Tpenusi ", rpax, u Moay.is aedopmamun E, MIIa (krc/cvm”), mecuanbix FPYHTOB YeTBEPTHYHBIX

OTJIOKEHM I
[NecuaHble rPyHTHI O0603HaueHUs XapakTepUCTHKH IPYHTOB MPH
XapaKTEPUCTHUK TPYHTOB k03 hULMEHTE TOPUCTOCTH €, PABHOM
0,45 0,55 0,65 0,75
I'paBenucTHbIE U KpYIHBIE e 2(0,02) 1(0,01) - -
¢" 43 40 38 -
E 50(500) | 40(400) [ 30(300) -
Cpenneii KpyITHOCTH " 3(0,03) 2(0,02) 1(0,01) -
Q" 40 38 35 -
E 50(500) | 40(400) [ 30(300) -
Menkue e 6(0,06) 4(0,04) 2(0,02) -
Q" 38 36 32 28
E 48(480) | 38(380) | 28(280) | 18(180)
[TeuteBaThIC c" 8(0,08) 6(0,06) 4(0,04) | 2(0,02)
Q" 36 34 30 26
E 39(390) | 28(280) 18(180) | 11(100)

Ipumeuanue. Jlnss TPYHTOB C HPOMEKYTOYHBIMH 3HAYCHUSIMU ¢, YKa3aHHBIMH B TaOm. 1,
JIOIYCKAETCsI ONPEIENATh 3HaYeHus ¢, ¢", E 110 UHTEPIIOJISIIHH.



Tabmnuua 2
HopmartuBHBIE 3HAUCHHUS YIETBHOTO CreruieHun ¢, kIla (kre/em?), yIJla BHYTPEHHETO TPEHHUS (", TPal, TBLIEBATO-TIIMHUCTHIX HEJIECCOBBIX TPYHTOB YETBEPTUUHBIX OTIIOKCHUIM

HammeHnoBanme rpyHTa U IpeIessl O6o3HaveHus XapaKTepUCTUKU TPYHTOB IpH K03 (PHIleHTe TOPUCTOCTH e, PaBHOM
HOPMaTUBHBIX 3HAaYEeHMI NoKa3aTesist XapaKTCPUCTHUK
TEKy4ecTH [, TPYHTOB 0,45 0,55 0,65 0,75 0,85 0,95 1,05
c" 21(0,21) 17(0,17) 15(0,15) 13(0,13) - - -
Cynecu 0<1,20,25 Q" 30 29 27 24 - - -
c" 19(0,19) 15(0,15) 13(0,13) 11(0,11) 9(0,09) -
0,25 <1, <£0,75 Q" 28 26 24 21 18 - -
c" 47(0,47) 37(0,37) 31(0,31) 25(0,25) 22(0,22) 19(0,19) -
0<71,<0,25 Q" 26 25 24 23 22 20 -
c" 39(0,39) 34(0,34) 28(0,28) 23(0,23) 18(0,18) 15(0,15) -
CyrauHKH 0,25<1,<0,5 Q" 24 23 22 21 19 17 -
c" - - 25(0,25) 20(0,2) 16(0,16) 14(0,14) 12(0,12)
0,5<1;<0,75 Q" - - 19 18 16 14 12
c" 81 (0,81) 68 (0,08) 54 (0,54) 47(0,47) 41(0,41) 36(0,36)
0<1,<0,25 Q" - 21 20 19 18 16 14
['musb c" - - 57(0,57) 50(0,5) 43(0,43) 37(0,37) 32(0,32)
0,25<1;<0,5 Q" - - 18 17 16 14 11
c" 45(0,45) 41 (0,41) 36(0,36) 33(0,33) 29(0,29)
0,5<1,£0,75 Q" - - 15 14 12 10 7

Ipumeyanus: 1. XapaKTepUCTHKH MbLICBATO-TIIMHUCTBIX TPYHTOB B Ta0J1. 2 OTHOCSTCS K TPYHTaM, COJICpKaIIUM He 0oJiee 5% opraHuuecKoro BEIiecTBa U UMEIOIINM CTEIICHb
Biaxknoctu S, > 0,8.
2. JIjist TPYHTOB € IIPOMEKYTOYHBIMU 3HAYEHUSMH €, YKa3aHHBIMU B Ta0Jl. 2, IOMYCKAETCs ONPEENATh 3HAYeH s " ¥ Q" 110 UHTEPIIOJISIIHH.
Ta6muma 3
HopwmaruiBHbie 3HaYeHUST MOLYJIsI ehopMAaLIK [TBLIEBATO-TIIMHUCTHIX HEJIECCOBBIX IPYHTOB

IIpoucxoxxaenue u Bo3pacT rpyHToB | HauMmeHoBaHue IpyHTa U IpEEIIbl Mogayies nedopmaruu rpyatos £, MIla (KFC/CMZ), pu K03 PHUIHEHTE TOPUCTOCTH €, PABHOM
HOPMAaTUBHBIX 3HAYEeHHUH MoKa3aTess
TEKy4ecTH I,

0,35 0,45 0,55 0,65 0,75 0,85 0,95 1,05 1,2 1,4 1,6

AJNTIOBHANBHBIC, IETIOBUANIBHBIC, Cynecu 0<1;<0,75 - 32(320) | 24(240) [ 16(160) | 10(100) [ 7(70) - - - - -
03epHbIe, 03€PHO-ATTIOBHANBHBIE

0<1, <025 — [34(340)[27(270) [ 22(220) [ 17(170) [ 14(140) [ 11 (110) | - _ - -
CyriuHkn 0,25<1,<0,5 - [32(320)]25(250) | 19(190) | 14(140) [ 11(110)| 8(80) ; - - ;
0,5<1,<0,75 - - - 170170y | 12(120) | 8(80) | 6(60) | 5(50) ; - -




0<17,£0,25 - - 28(280) [24(240) | 21(210) | 18(180) [ 15(150) | 12(120) - - -

[nuHbl 0,25<1;<0,5 - - - 21(210) [ 18(180) | 15(150) | 12(120) | 9(90) - - -

0,5<1,<0,75 - - - - 15(150) [ 12(120)| 9(90) | 7(70) - - -

DTIOBHOTISIUATEHBIC Cymecn 0<17,£0,75 - 33(330) [24(240) [ 17(170) | 11(110) | 7(70) - - - - -

0<17,£0,25 - 40(400) [ 33(330) | 27(270) | 21(210) - - - - - -

CyrauHKH 0,25<1,<0,5 - 35(350) | 28(280) | 22(220) [ 17(170) | 14(140) - - - - -

0,5<1,<0,75 - - - 17(170) [ 13(130) | 10(100) | 7(70) - - - -

MopeHHbIe CymnecH, CyTIHHKH 1,<0,5 75(750) | 55(550) | 45(450) - - - - - - - -

IOpckue oTnoxeHust -0,25<1;£0 - - - - - - 27(270)|25(250) | 22 220) - -

okcdopackoro sipyca 'nunbt 0< 1; <025 - - - - - - 24(240)122(220) [ 19(190) | 15(150) -
0,25<17,<0,5 - - - - - - - - 16(160) | 12(120) | 10(100)

HpI/IMe‘laHHe. I[J'IH TPYHTOB € IPOMCIKYTOYHBIMU 3HAYCHUAMU €, YKa3aHHbBIMU B Tab1. 3, JA0IYyCKAaeTCs ONPEACIATh 3HAUCHUC E 1o HUHTCPIIOJIALNHN.




ITIPHJIO)KEHUE 6
OCHOBHbBIE BYKBEHHBIE OBO3HAYEHN A

XapakTepuCTHKH IPYHTa

Y - YACIbHBIN BEC;

Y1, Y - YACJIbHBI BEC HEHApPYIIEHHOI'O CIIOKEHHS COOTBETCTBEHHO VISl MPEAEIBHBIX COCTOSIHUM
[IEPBOM U BTOPOH IPYIIIIBI;

Y' - yAENbHBIN BEC 3aCHINKH;

Y'I, Y'u - YOCTBHBIN BEC 3aCBHIIIKM COOTBETCTBEHHO MJISI IPEAETHHBIX COCTOSHHU MEPBOM M BTOPOM
PYIIIBL;

( - YToJI BHYTPEHHETO TPEHHUS;

@1, @y - YroJI BHYTPEHHETO TPEHHS HEHAPYLIEHHOTO CJIOXKEHHMSI COOTBETCTBEHHO IS IPEAEILHBIX
COCTOSIHUM MEePBOX U BTOPOI FpyMIIkI;

¢'1, @'y - YyroJl BHYTPEHHETO TPEHHUS 3aChIITKA COOTBETCTBEHHO IS MPEAETBHBIX COCTOSIHAN EepBOM
Y BTOPOM I'PYIIIIBL;

C - yIIeNIbHOE CLETIEHNUE;

C, Cy - YACJIBHOE CLEIUIEHWE HEHapYLIEHHOrO CIIOKEHHUS COOTBETCTBEHHO MAJIsi MpEeAESIbHBIX
COCTOSIHUM IIEpBOM U BTOPOM I'PYIIIbI;

¢, ¢y - yAenbHOE CLEIUIEHHE 3aChIIKU COOTBETCTBEHHO AJISl MPENENbHBIX COCTOSIHUM MEpBOH U
BTOPOM T'PYIIIbI;

e - KOO PHUIUEHT TOPUCTOCTH;

E, E' - Monynb nedopmaniy COOTBETCTBEHHO OCHOBAHUSI U 3aCHITIKH;

R, - pacueTHOE 3HaYeHME NpeAea NPOYHOCTH Ha OTHOOCHOE CHKAaTUE CKAIbHOIO IPYHTA;

R - pacueTHOE CONPOTHUBIIEHUE TPYHTA OCHOBAHUSI.

[eomeTpuyecKHe XapaKTEPHCTHKH

Y - pacCcTOSIHHAE OT TIOBEPXHOCTH TPYHTA JI0 PACCMAaTPUBAEMOTO CEUCHHUS;
V. - PACCTOSIHUE OT BEpXa KOHCTPYKIIUH JI0 PACCMATPUBAEMOT0 CEUCHHUS;

b - mmpuHa MOAOIIBE PyHAAMEHTA;

b’ - mpuBeneHHAs MIMPUHA OONIBHI (YHIAMEHTA;

A - miomank moouBh GpyHIAMEHTE;

h - paccTosiHHE OT MOBEPXHOCTH TPYHTA JI0 OAOIIBBI (hYH/IaMEHTa;

h,, - pacCTOSIHAE OT HH3a COOPYKEHUS JI0 PACUCTHOTO YPOBHS IPYHTOBBIX BOJI;
h, - BBICOTA CIIOS TPYHTA TP YYETE MACCUBHOTO COMPOTHBIICHHS,

€ - YroJI HaKJIOHa PACYETHOM MIIOCKOCTH K BEPTHUKAIIH;

P - YTOJI HaKJIOHA TIOBEPXHOCTH 3aCHINKH K TOPH30HTAIIH;

[ - yrous HaKJIOHa HOBEPXHOCTHU CKOJILKEHHSI K TOPU30HTAIIN;

0 - yros HaKJIOHA TUIOCKOCTH CKOJIBXKCHHS K BEPTUKAJIH.

Harpyslm, COMPOTUBJICHUSA

M - u3rubarommii MOMEHT;

QO - nonepeyHas Cuia;

N - HOpMallbHas CUIIa;

F, - cnBuraromas cuia;

F, - ynepxuBatonias cuia;

F, - cymma npoekuu BcexX CUJI Ha BEPTUKAIBHYIO MIOCKOCTh;

N, - BepTUKaJIbHAsI COCTABIISIIOIIAS CUJIbI IPENIEIBHOIO CONPOTUBIIEHNS OCHOBAHHS,

P, P, - 'HTEHCUBHOCTb JJaBJIE€HUSI TPYHTA COOTBETCTBEHHO FTOPU30HTAILHOIO U BEPTUKAIBHOIO;

G - Bec KOHCTPYKIIMH, TPYHTa, BpEMEHHAs Harpy3ka u T.11.;

E, - ropu3oHTanbHAas COCTAaBIISIIONIAS TACCUBHOTO CONPOTUBIIEHUS TPYHTA;

¢ - THTEHCUBHOCTb PaBHOMEPHO-PACIPEIEIIEHHON Harpy3KHu;

P> Pmax> Pmin - JA@BJICHHE TIOJ TOAOMIBON (pyHIAMEHTa COOTBETCTBEHHO CpeIHEe, MaKCHMAJIbHOE,
MHUHHUMAJIBHOC.



IIpoyue xapakTepUCTUKH

Yy - HOPMATUBHBIN YEIbHbBIA BEC BOBI;
E}, - Monynb ynipyroctu 0eToHa;

I - MOMEHT UHEPLINH CEUEHHUS,

€ - DKCIICHTPHUCUTET MIPHUIIOKECHHUS CHITBL.
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