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1. O0mue cBeneHnst
B mporecce caMmocTosITebHON PabOThI IO MTPOCKTUPOBAHUIO JKEIIE300€TOHHBIX KOHCTPYKITUN
CTYIEHT JOJKEH BBIIIOJIHUTH PACUET HECKOJIBKUX HECYIIMX CTPOUTEIBHBIX KOHCTpYKUui. Bee
AJIEMEHTHI, MOJJIekKAIUe MPOCKTUPOBAHUIO, JOJKHBI ObITh PACCUUTAHBI TOJIBKO IO MEPBOM
rpynne npeaeiabHbIX COCTOSHUM , T.€ MO Hecylue crnocobHoctu. [lpu 3ToM mpoekTupyembie
KOHCTPYKIIMH MOTYT OBbITh KaK OOBIYHBIMH, TaK U MPEIBAPUTEIHLHO-HANPSKEHHBIMHU.
Ilepeuenbp nauTEpaTypbl M MPUMEPHl pacueTa Pa3IUYHBIX CTPOUTEIBHBIX KOHCTPYKIIUH
NpUBEJCHB B MpPUI. 5, a CHOUCOK Y4eOHO-METOJAMYECKHX MAaTE€pPUalOB IO JUCIUIUIMHE.
“CrpountenbHble KOHCTPYKIIMU — B IpUI. 6.
2. Pacyer KOHCTPYKU M
2.1. Pacuer peOpucTOiil ILIUTHI MOKPBITHA MOA3EMHOI0 pe3epByapa
2.1.1. UcxoaHblie JaHHBbIE /51 TPOEKTHPOBAHUSA M XapPAKTEPUCTUKU MATEPHUAJIOB
J171s1 TpPOEKTUPOBAHUS IPUMEHSIEM CIIEIYIOIINE TAHHbBIE:
Mecto ctpouTtenbcTBa 00bekTa — r. PoctoB-Ha-/oHy.
Pa3zmepsl noazemuoro pesepryapa B miane — 24 x 30 m.
Bricorta pezepByapa — 4.2 M.
CeTrka KOJIOHH — 6 X 6 M.
TonmuHa 3achIKu TpyHTOM — 1.0 M.
[TnotHOCTH TpyHTAa— 17.0 KH / M°.
CHeroBoii paiioH — 2.
beToH Bcex KOHCTpYKLH pe3epByapa — kiacca B25.
PaGouast apmarypa — kmacca A400 (A-III).
PacueTHble XapaKTEePUCTHUKH NPUHUMAEMbIX MATEPHAJIOB:

- PacYeTHOE CONPOTUBIICHUE OETOHA Ha OceBoe cxkatue R, = 13,0 Mlla;

- PacYeTHOE CONPOTUBIICHUE OETOHA Ha OceBoe pacTshkenue R =0,95 Mlla;

- MoIynb ynpyroctu 6etona Ep=30-10° MlTa;

- pacueTHOe CONPOTUBJIEHHE CTAIU Ha pacTskeHue U cxkarue Ry = Ry =365 MIla;

- PaCUETHOE CONMPOTUBJICHME CTAalM NP pacyere Ha Monepeynyr cuiay R =175 Mlla

(kmacc A240);



- MOIyJIb yrpyroctu ctanu £p=2-10° Mna.

2.1.2. O6mme cBeleHUs 0 MPOCKTHUPYEMO KOHCTPYKIMHU

[TmuTel (MaHenn) SBISIOTCS M3THOACMBIMH JIEMEHTAMH. Y MEHBIIICHHE MX COOCTBEHHOTO Beca
JOCTUTAIOT YAAJICHUEM U3 PACTAHYTOW 30HBI BO3MOXKHO OOJIBIIET0 KOJUYECTBAa OETOHA.
OO0pazoBasiuecs mpu TOM pedpa JOHKHBI 001a1aTh MTUPUHON, TOCTATOYHOH JIJIST pa3MEIICHUS
CBapHOTr0 Kapkaca u 00ecreueHus MPOYHOCTH MO HAKIIOHHBIM CEUCHUSIM.

[Ipu HEOOXOIUMOCTH YCTPOMCTBA TJIAJKOIO MOTOJKA MPUMEHSIOT MHOTONMYCTOTHBIE TUIUTHI.
OnHako mpu arpecCUBHOM CpeJie UCTIONb3YIOT WU CIUIONTHBIE TUTUTHI, WJIM pEOPUCTHIE TTUTHI C
pebpaMu BHU3.

BoKkoBbIE€ rpaHy IUVIMT UMEIOT MPOAOIbHBIE Ma3bl WM IIMOHKHU JJI 00ecleyeHus: COBMECTHOM
pabOThI TUIUT MOCJIE 3aMOHOJIUYUBAHUS.

J11st TOrO, 9YTOOBI MEPEKPHITHE MOTJIO Pab0TaTh B CBOEH IJIOCKOCTH KaK rOpU30HTANIbHAS Oajka-
CTEHA, OMOPHBIE 3aKJIAJIHbIE U3JENHS IUTUT IPUBAPHUBAIOT K 3aKIaJHBIM W3JIETUSM PUTeNed BO
BCEX JIOCTYITHBIX JIJISl CBAPKU MECTaX, a 3a30pbl MEX Y IJTUTAMU TIIATEIBHO 3allOTHIIOT OETOHOM
unu pactBopom mapku 50 — 100 Ha BCIO BBICOTY IIJIUTHI.

BricoTa cedyeHuss miauT 0Oe€3 NpeIBApUTEIBLHOTO HAIpSHKEHUS MPUHUMAETCS B Mpenenax

h=(1/15...1/25) [,, a ¢ npeaBapurensHbM Hanpsbkenuem h=(1/20...1/30)],, roe ], - nponer

TJTUTHI IEPEKPBITHSL.
HomunanpHas (pa30uBOYHAs) IMIMpUHA PEOPUCTHIX IUIMT C pedpaMu BHHU3 TPU TUIIOBOM
MPOEKTUPOBAHUMU MOXeT coctaBisath 1.0 ; 1.2 ; 1.5 u 3.0m. B nocnennem ciydae miury
M3rOTaBIMBAIOT C TpeMs MNpoJosibHbIMU peOpamu. Ilpu mmpune mnaneneit 1.0 m 1.2 ™
MoTepeyHbie pedpa, B 3aBUCHMOCTA OT WHTEHCHBHOCTH HArpy3KH, MOTYT YCTaHaBJIUBAThCS
TOJBKO B TOpuax. ToJuHa Mojaku MmiIMThl 00bIYHO cocTaBisieT 50 — 70 mm.

B 3aBucumocty OT crmocob6a KOMMAHOBKU MEPEKPHITHs (MMOKPBITHS), BCE TUIUTHI MOTYT OBIThH
OJMHAKOBOW WJIM pa3HOW mupuHbL. [Ipy MCIONBb30BaHUN UIMT OAWHAKOBOW IIMPHUHBI BCE OHU
Ha3bIBAIOTCS PSAOBHIMU M B CTBOPE KOJIOHH OIMPAIOTCS HAa MPUBApUMBAcMble K KOJOHHAM
MeTajuimueckue Ccrtonuku. Ilpm mmpune twmt 1.5M OOBIYHO NPUMEHSIOT BapHAHT C
UCIIOJIb30BAaHUEM TPEX BHJIOB ILIUT: PAJOBBIC; paclopHble (MMEIOT BBIPE3 C OJJHOTO WM JIBYX
TOPILIOB ), KOTOPBI€ YCTAHABIIMBAIOTCA B CTBOPE KOJOHH M OMMPAIOTCS TOJILKO Ha PUTENH ;

I00OpHBIE, KOTOPHIE SIBISAIOTCA MPUCTEHHBIMU M uUMeloT mupunHy 0.75m. JloOopHBIE MINTHI



BCETJa W3rOTaBIMBAIOTCS 0€3 MpeaBapuUTENHHOTO HAMNPSOKCHUS apMaTbypbl ©W - 0e3
MIPOMEXKYTOUHBIX MOMEPEUHBIX pedep.

[1muThl cpeAHUX MPOJIETOB YCTAHABIMBAIOTCA JMOO HA TOJIKM pUTENIed TaBpOBOTO MpOodus,
1100 Ha BepXy purenei npsiMoyroibHoro ceueHus. [IUThl kpallHUX MPOJIETOB OJHUM KOHIIOM
OMUPAIOTCS Ha YKa3aHHbBIE PUTEIH, @ BTOPBIM — Ha CTEHY C IPUBAPKOM BCEX MPOAOIBHBIX pedep
K 3aKJIaJIHBIM JETaJISIM.

B paccmarprBaeMoM ciiydyae B Kaue€CTBE TUIUT MOKPBITUS PE3epBYyapa JOJKHBI ObITh TPUMEHEHbI
pedpuUCThIe TUIUTHI C pedpaMu BHU3, TaK KaK Harpy3Ka OT 3aChIKU TPYHTOM OYE€Hb BBICOKA.
[InuTa B mposeTe MeXay pureiasMu padoTaeT Ha M3THO Kak OJHOIPOJIETHAs Oajika TaBPOBOIO
CEUYEHUS C MOJIKOM B CKATOM 30HE U PACUETHBIM MPOJIETOM, PABHBIM PACCTOSHUIO MEXIY OCSIMHU
ee omop (puc.2.1,a).

[Tonka mIUTHI MOMUMO COBMECTHOM pabOTHI ¢ peOpamMu MPETEPIEBACT €I1I€ U3TU0 MEXTy HUMHU.
B pebpucTbix minTax pacueT NpOYHOCTH BEpXHEH MOJIKK o0s3atenieH. Ecnu paccTosiHue Mexmy
CMEXHBIMH TOINEPEYHBIMU PEOpaMH MPEBOCXOIUT OoJiee YeM B TPHU paza COOTBETCTBYIOIIECE
pacCTOsIHUE MEXKy MPOJAOJIBHBIMU peOpaMu, TO TIOJIKY PACCUMTHIBAIOT KaK OalOUHYIO IJIUTY, a
B IMPOTUBOIIOJI0KHOM CIIy4ae — KakK IUIUTY, OMEPTYIO 10 KOHTYPY.

B 0anouHoil MinMTe MBICIECHHO MNEPHEHAUKYISIPHO MPOJOJBHBIM pedpaM BBIACISIOT IMOJIOCY
mupuHo 100cM ¥ paccMaTpuBarOT €€ KaKk YacTUYHO 3alleMJICHHYIO Ha oropax Oanky ¢
MIPOJIETOM, PAaBHBIM PACCTOSTHUIO B CBETY MEXK Iy pedpamu (puc.2.1,B,r). 3amiemieHne Ha ornopax
co3zlaercsi Onarojapsi BBINICYKAa3aHHOM 3aJMBKE IIIBOB, IOCKOJIbKY OETOH MPEMsITCTBYET

noBopoty pebep. CraTuueckuil pacueT MOJIKM HPOU3BOASAT C YYETOM MepepacupeesieHus
V) 2
YCHITHIL, IPHHUMAsi MOMCHT B IponieTe paBHbiM g/ /11.

2.1.3. KoMIIOHOBKA NepeKpbITHSI U 000CHOBaHUE BHIOOPA KOHCTPYKTHUBHBIX 3JIEMEHTOB
[ToxpbITHE MMOA3EMHOrO pe3epByapa KOMIIOHYEM M3 pEOPUCTBHIX IUIUT € pedpamMu BHU3,
pa3pe3HbIX pureier NnpsMoyroiabHOro mpoduis UM KBaJpaTHBIX KOJOHH C KOHcOIsiMU. Bce
IIEPEYNCIIEHHBIE KOHCTPYKIUH SABIIAIOTCS MACCOBBIMU U1l IPOMBIILIJIEHHOTO CTPOUTENBLCTBA.
HoMuHanbHyr0 MUPUHY IUIMT NEPEKPHITUS NPUHUMAEM OJMHAKOBOM M paBHOW 1.2M ¢

MONEPEYHBIMU PEOPaMHU, pPacloiIOKEHHbIMU B Topuax. [InuTel onupaem no Bepxy purenei. [1o



0csiM (B CTBOPE KOJIOHH) ILTUTHI OYAYT ONMUPAThCsS HEMOCPEACTBEHHO Ha TOPLIbI KOJIOHH. BricoTy

Ce4eHHMs IUINTHI npuHUMaeM paBHoii h=1/15], =1/15x600=400 mwm.

KOHCTpYKTI/IBHI)IG Fa6apI/ITLI IUIMTBI TICPCKPBITUA C YUCTOM OTPpHHOATCIBHBIX JOIIYCKOB IIpHU
HU3TrOTOBJICHHUHN COCTAaBAT:

[,,=5970mm ; g =1190mmMm ; f = 400MMm.

Ceuenue pa3pe3HOro puress npuHuMaeM u3 cootHomenus: h= (1/8+1/14)-;

b=(1/2-1/3)-h; C ydeTroM MHHHMaJIbHOW IUIOIIANA ONMUPAHUS IUIUT U HEOOXOIUMOTO 3a30pa
MEXK]ly STUMH KOHCTPYKIIUSIMU, IIIUPUHA PUTEIIS H0KHA ObITh HE MeHee 250MM. MuHUManbHO
JOMyCTUMAasl BbICOTA pUTrelid B 3TOM citydae coctaBuT S00mm. [IpuHuMmaeM mnpenBapUTEIbHYIO

BBICOTY PHUICIIA
600

1
h=—]=—= ; =25¢cMm.
0 / 0 60cm; a IUpHHY 7 =25CM
[IpenBaputenbHbIE pa3MEPhI PUTENS OKPYTIISIOTCS:

rpu h<500:50mm; ipu h>500:100MM.

Ceuenue konoHH npuHuMaroT 300*300 i 400*400Mmm.

2.1.4. Iloacuér Harpy3ok Ha 1M’ nokpbITHS pe3epByapa (Tadu. 2.1.).

Tabmauna 2.1
Harpysxa Hopmatupnas | Koashduuments Pacuérnas
narpyska, kH/m”> | 7 Y . | marpyska, kH/m’
1 2 3 4 5

IHocrossHHas
1. 3acpimnka rpyHToM BeicoTOM:h=1.0M
g, =V*y =1*1*1,0*17 17 1.15 | 095 g =18.6
2. I'mapon30asiMOHHbII KOBEP(TPEXCIOWHBIN) g, 0.1 1.3 0.95 g =0.124
3. llemeHTHO-TIECUaHas! CTSHKKA, TOIITUHON 25MM:
g, =7 ¥V=1%1%0.025*22 0.55 1.3 0.95 2,=0.679
4. CoOCTBEHHBIH BEC IIJIUTHI TOKPBITUS 2.75 1.1 0.95 g,=2.874
Hroro: g,=204 - - g=22.28
Bpemennas
1. CHeroBas 0.86 1.4 0.95 g=1.14
Bcero: 21.26 - - g=23.42

2.1.5.Crarnuecknii pacuér niantsi I1-1

OCHOBHBIM HECyIIUM dJieMeHTOM TUTUTHI [1-1 sBhstoTcsa npoonbHbie péOpa. [loaToMy BHauase
PACCUMTHIBAEM IUTUTY B MPOJIETE MEXKIY puressiMu. PacuétHas cxema npuBeeHa Ha puc. 2.1.
[Ipu KOHCTPYKTUBHOHN JynHe muThl 5970 MM, mupuHe TopioBoro pedpa 100Mm u mupune

purens 250MM, paccTOSSHUE OT OCH pUreNsl J0 OCH NPUIOKEHHUS OMOPHOM peakIuu OT



npoaoasHOro pedpa minthl paBeH C=50+15=65mm. Pacuétnblil nponét mintel coctaBut 1,=1, -

2-65=5870 mm (puc.2.1,a)
[ToroHHast Harpy3ka Ha MPOOJIBLHBIE PEOpa

q'=q-:B=23.42-1.2=21.8 xH/m.
MaxkcuManbHbIi N3ru0armKii MOMEHT U IOIIepeYHas CUila

Mwmax=q 1} /8=28.1(5.87)* /8=121.03 xkH*wm;
Qmax=q’l,/2=28.1-5.87/2=82.5kH=82.5-10° H.
2.1.6.PacuyéT Npo4YHOCTH HOPMAJILHBIX CEYEeHUIl MPOI0JIbHBIX pédep
3anaémcs tuaMeTpom paboueii apmatypsl d=1.8 cm.

Torga a,=2 cm, V,=4 cm, (cM. tipui. [1.4.2).

o =a,+0.5d+0.5V ,=2+0.5-1.8+0.5*%4=4.9 cm;
h,=h-a=40-4.9=35.1cm.

Bennuunaa, =M/R,-b-h;=12103000/(1300-115-35.1%)=0.0666
Bemuunnaé =1-,/1-2a, =1-1-2-0.066 =0.068

Tax xak BeicoTa cxxaroi 30HBI X=¢h =0.068-35.1=2.4cM MeHbIIE TONMMHBI IOJIKU h  =5cM,

HEWTpalbHas OChb MpoXoautT B mnojke. ClenoBaTebHO, CEUYEHHE PACCUUTHIBAEM Kak
IPAMOYTroNbHOE ¢ mmpuHoi Dy .OtHomenue h', /h=5/40=0.125 Gonbure, yem 0.1. TTostomy
cormacHo 11.3.16[6] u m.3.23[20] muprHa cBeca MOJKH B KaXIyK0 CTOPOHY OT HPOLOIHLHOTO

pebpa nomkHa GBITH He Goiee 1/6 TponéTa IIIMTH M He 6oliee /2 PACCTOSHUSA B CBETY MEXKIY

MPOJIOJIbHBIMU PEOPAMHU.

Nraxk:

a)b’ , =20+2(1/6)587=215,7 cm;

B) b =20+2(1/2)(115-20)=115 cm.

W13 nByx 3HaueHMi NpuHUMaeM Menbliee: b’ =115 cm.

[Imomane ceuenrst NpoIOJIBHON apMaTyphl

A =¢ (R, /R)b", h;=0.068(1300/36500)115*35.1=9.78 cm* .
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Puc 2.1 K pacyemy padoBou naumbl [11:

a - Y3en ONUPAHUSA NAUMbI; d - CeYeHue NAUMbl NpuHAmoe dns pacyema;
8 - apMamypa nonku u pedpa; 2 - K CMAaMUYeCKOMYy pacyemy NOAKU NAUMBI




[Mpunumaem 4J18A- 111, A, =10,18 cM?, 4TO GOJIbIIE MUHMMAILHOTO 3HAYEHUS A

=0,0005=0,0005-18-35,1=0,316 cm?
2.1.7. PacyéT NpOYHOCTH HAKJIOHHBIX CeYeHMIl 110 NMONePEYHOil CHIe
Jlis 3TOrO pacuéra NpUHUMAEM MaKCUMAaJIbHYIO IIUpUHY pEOep moHu3y b=17cm.

Torma Q, ... =¢,,R,, bh =0.6%95*17*35.1=34012H.

Tak xax Q> Q, .. , TpeOyeTcsa pacuéT NoNepeyHo apMaTypsbl.
BrruncnsieM 3HaueHNE BEJIUYMH:

b,=b+3h,=17+3*5=32 cwm;

9,=0.75(b,-b ) h,/ b h =0/75(32-17)5/(17*35.1)=0.094cm<0.5;

Q.. =Q>/[40,,(1+ ¢ )R, bk [=(82500)* /[4-2(1+0.094)-95 17 - (35.1)* |=390.8 5H/cMm; (310
3HaYeHHUE U MMPUHUMAEM JUISI TATbHEUIITNX PacuéTOB)

S =0 (19, ) R, b /Q=1.5(1+0.094)-95 -17 - (35.1)* /82500 =39.6cM
(yuuTsiBas pexkomeHaanuu npui.4.2, npuaumaem S, =15cMm, S, =30cm).
[1nomane 0HOrO MONEPEYHOTO CTEPIKHSL:

a,=q,,S,/(R, n, )=530-15/28500 -2)=0.139cm".

[Ipunumaem 10 6Alll, a =0.283cm?*. [loCckONbKY TPHUHSATHIM AWAMETP HE MEHBIIE, YeM

sw, fact
YKa3aHHbIA BO BTOPOMl CTpOKE MpHILIL.4.2 ONMAaCHOCTU MEPEkKOTra IMONEPEUHBbIX CTEPKHEU Mpu
M3rOTOBJICHUH KapKacoB HET.

2.1.8. Pac4éT mo npo4YHOCTH HA JIeiicTBHE MONEPEeYHOM CHJIBI 10 HAKJIOHHOM C:KaTOM
noaoce(nn.3.3020])

OmnpenensieM pabodyr0 BBICOTY CeueHHUs, TpeOyeMmyr sl obOecnedeHus MpOoYHOCTH h
.= Q/[0.3(1-0.0001 R,)R,5]=82500/[0.3(1— 0.0001-1300)1300 - 17]=14.3cm.

[TomyueHHOE 3HaYeHHE MOYTH B TPU pa3a MeHbIIe (akTuyeckoro. CieaoBareabHO, MPOYHOCTD
IPOAOIBHBIX pEOEp Mo cxxaTol mojioce odecredeHa qaxe 6e3 yuéra nonepevyHo apMarypsbl.
2.1.9. ITocTpoenue 3mMw0OPbI MAaTEPHATIOB (ApMATYpPbI)

Onwopy MaTepHaIOB PACCUUTHIBAEM C LEJIBIO IOIYYEHUS 3KOHOMHMHM apMaTypbl 3a CYeT
BO3MOXHOT'O OOpbIBA B KapKacax CTep>KHEH BTOPOTO psija: MpoJieTe I0MyCKaeTcs oOpbIBaTh HE

6onee 50% pacueTHOM MJIOMIAAN CEUYEHUS CTEP)KHEH, BBIYMCIECHHBIX IO MaKCHUMaJbHOMY



3HAYCHUIO MOMEHTA IMPHU 3TOM, B KXKJOM TUIOCKOM KapKace 3a TpaHb OMOPHI JIOJDKHO OBITh
3aBEJICHO HE MEHEE OJHOTO MPOAO0JBHOTO CTEPKHS (cM.puc.2.2,a). Dmopa MaTepUaIoB CTPOUTCS

Ha 3IIOpC MOMCHTOB, OpPJIHNHATLI KOTOpOﬁ BBIUMCIIAIOTCSA MO Taba. 2.2 u OTKJIAAbIBAIOTCA Ha

geprexe (puc 2.2,0).
Tabmura 2.2
W3rubatromyie MOMEHTHI B CEUCHUSX TTPOIOJIBHBIX pedep maHeu
Touku Koaddumment g hg??izTéjb HB;IHS;}O;HP;? KMIEIT/I;HT

1;9 0,45 28,1-5,87% =968,24 43,6
2:8 0,080 TO XKe 77,46
3,7 0,105 TO XK€ 101,7
4:6 0,12 TO XK€ 116,2

5 0,125 TO XK€ 121,03

CornacHo BbIModaHeHHOro B 1.2.1.6. pacué€ra, B OpoAOJibHBIX pEOpax ycTaHaBIMBaeM 2@

18AllI(A 400) c mimomanpio A =10,18cm? . Takum 0Opa3oM, B KaxA0M KapKace 3a I'paHb OIOpPbI

3aBoauM 1o oaHomy auamerpy 18Alll(A 400) u oOpwsiBaeM MO aHAJIOTUYHOMY AUAMETPY.

[Tnomans crepxHeit, 00pbIBaeMbIX B mpoiiére, A , coctasiser 5,09¢m

Brrancnsem Hecytnyro cnocoOHoCTh ceueHust A-A(puc. 2.2,0). BeicoTa cxxaToit 30HbI OeTOHA
R -A 36500 -5.09
= s el = =1.24cm.
R,-b, 1300 -115
MowmenT BocipuHrMaeM ceuenueM A-A ¢ apmatypoit 20 18 Alll(A 400).
M¢, =R -4 (h, -0.5x,)=36500-5.09(37 - 0.5-1.24) =6759000 H-cM=67,6 ku-M,
rae h,=h-a=40-3=37cwm,

1

a,=a, +0.5dS,=20+0.5-18 =29MM, IpHHATO, a=3CM.
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Puc. 2.2 K nocmpoeHut 3nwpbl MamepuanoB:

a - ¢acad pedpa naumbl (XxoMymbl U MOHMAXHAs apMamypa ycnobHo He
nokasaHsl); & - 3nwpa uszudawwux MoMeHmoB u 3anwpa mamepuanocd;
B - 3anwpa nonepeyHbix cun; 2,86 - NONepeYHbie CEYEHUS 31eMeHma,
cxeMbl BHYMpEHHUX ycuauu U 3NKPbl HANPAXEHUU



OT0 3HaUYEHUE OTKIIAJBIBAEM BHU3 OT TOPU3OHTAIBHOMN JIMHUU SMIOPHI U3rHOAIOIIMX MOMEHTOB
Y IPOBOJUM NapaJlIeNbHO € 0Tpe30K IpsiMoii (cM. puc.2.2,0). [locneqnuil nepecekaercs ¢
KPHUBOM SMIOPBI N3TMOAIOIINX MOMEHTOB B JIBYyX MeCTaxX. DT MECTa Ha3bIBalOT MECTaMU
TEOPETUIECKOro 00phIBa cTepkHEH. M3 TOUeK TeopeTHuecKoro oOpbiBa CTEpKHEM MPOBOIUM
BHU3 KOPOTKHE BEPTUKAIbHbIE JIMHUU. Ha yyacTke Mex a1y 3TUMHU JTUHUSIMH U3THOarOIINMi
MOMEHT B JII0OOM HOpMaJIbHOM CEUEHUU OO0JIblIe HECYIIEH CITIOCOOHOCTU ceueHus A-A.
CrnenoBaTenbHO, HY’KHO BKJIIOUUTH B pabOTy CTEP KHH BEpXHETO psiaa. BorauciseM pacuéTHyio
HECYIIYIO CIIOCOOHOCTh B ceueHuu b-b:

36500 -10.18

1300 -115
M. =36500 -10,18(35,1-0,5-2,48) =12581360 Hem =125 ,8xHm ,

=2.48cwMm.

e a=a,+05-dg +%1=2+0,5~18 +0,5-4=49cu

OTO YKCICHHOE 3HAYCHUE OTKJIAJbIBAEM BHU3 OT TOPU30HTAIBHOMN JIMHUU SIIOPBI U3THOA0LINX
MOMEHTOB M IIPOBOJUM NAPAJIENBHO € OTPE30K NpsAMOoil. Purypa, BKIroyaronas B ceost s1opy
U3ruaronMX MOMEHTOB M BCE TO, YTO 3alUTPUXOBaHO (puc.2.2,0) Ha3bpIBaeTCs SIIOPOI
MaTEpUAJIOB.

J1st TOoro, 4To0Bhl 00OPBAHHBIE CTEPHKHU PA0OTAIM B MECTAX TEOPETUUECKOTO OOPHIBA C MOJTHBIM
pacyeTHBIM COMPOTHUBIIEHUEM, X MPOJIOJDKAIOT B KaX/IyI0 CTOPOHY MO0 Ha BenuyuHy W, 0o

Ha [, (TpuHUMAaeTcs HauoOoJIblliee 3HaueHue). TakuM 00pa3oM, IJIMHA CTEPKHENU BEpPXHETro psijia
paBHA PaCCTOSIHUIO MEXAY TOUKaMHU TEOPETUUECKOro oOpbIBa mitoc 2W wim 217, .

JUIHy 3ammycka CTep)KHEW 3a TOUKY TEOpPETUYECKOIro OOphIBa, 00ECIEUMBAIONIYIO MPOYHOCTh
HaKJIOHHOTO CEYEHUS 110 MOMEHTY, BBIYHUCIIsIEM 110 (hopMyJIe:

W= &4—56[ ,
2qSVV
roe Q, - IomepedyHas CWiIa B HOPMAJAbHOM CEYEHUH, IPOXOAALIEM 4Yepe3 TOYKY

TeopeTndeckoro oopeiBa, H;

q,, - YCUIHE, BOCIIPUHUMAEMOE IPUHITBIMHA XoMyTaMu, H/cMm;

d - nuameTp OOpHIBAEMOTrO CTEPIKHS, CM.

PaccrosiHre OT OcH OIOpPHI JI0 MECTa TEOPETUYECKOT0 0OpBhIBA MPEACTABISIET CO00M abcuuccy

TOYKH IEPECEUECHUS TPAMON

MjejA = 67,6xkHm ¢ napaboJoin My =0,5¢'lY —0,5q'Y2 .



[punumaem M, = M ", u npuBo¥M ypaBHEHHE K OOIIEMY BHILY:

ceu

2 - 67,6
Y-y +—=0, Y?—587*Y+——=0mm Y’ -587*Y +4,81=0;
0,5¢ 0,5*28.1
2
5,87 5,87
Y, = 5 —\/( 5 j - 4,31 =0,985 m npuHumaeM Y1=1.0m;
2
5,87 5,87
Y, = ’2 + \/( ’2 j —4.81 =4,885m; npuHuMaeM Y,=4,9m (cMm. puc.2.2,0).

[Tomepeunyto cuiTy BMECTE C TEOPETUYECKOTO OOPhIBA OMpPEACIIsieM U3 MOA00HS TPEYTrOJIbHUKOB
IO 3IIOpPE MONEePEeUHbIX cull (puc. 2.2,B):

Q = %(0,51 —Y)= %(0,5 %587 —1,0) = 54,4xH .

Ycunue B XOMYTax Ha CAMHUIY JJIWHBI PUI'CIIA

R, * A, 17500 *2%0,283
s, 15

54400
JlnuHa 3anenku: W = S 663 +5%1,8 =49 9¢cm .

q,, = =665H /cm

JIirHa 335K 10JKHA ObITh HE MEHEE JITTMHBI 30HbI aHKEpOBKHU /,, , He MeHee 20d u He MeHee

250 mmM (m.5.14[6]),

rue: [, = (a) 2; + M,M]d = (0,7%+ 11]61 =31,1d =31,1%1,8 = 56cm
371eCh R, MPUHUMAETCA IIpH y,, = 1,0. Tak kak JyiMHA 30HBI aHKEpOBKH [/, =31.1d > W =49.9cm
>20 d u 6omnbie yem 250 MM, TO IpUHUMAEM W = [ =56 CM.

Takum 0Opazom, JyTMHA CTEpKHEH BEPXHETO psia

[=2Y, +2W =587-2-1.0+2-0.56 =499 m

2.1.10. IIpoBepka aHKepPOBKH NPOA0JbHON PACTAHYTOM apMaTyphbl HAa ONOpe

IIpoBepka aHKEPOBKM MPOU3BOIUTCA C IEIBI0O UCKIIOUHUTH BO3MOKHOCTH IMPOCKAJIb3bIBAHUS
apmaTypel B OeToHe. AHKEpOBKA CUMTAETCS OOECTEUEeHHOM, eciu (PAKTUYECKUN 3ammycK
CTEp>KHEU TPOJI0JIBHON PACTSIHYTON apMaTyphl 3a TpaHb OTIOPBI PaBEH WM OOJIbIIE 3HAYCHUH,
yKa3aHHbIX B 11.5.15[6], 1m1.5.46[20].

Pemenne. Tak kak Q> ¢,,R, bh,(cMm. m.2.1.8), TO nnuHa 3amycka CTEpKHEW 32 BHYTPEHHIOIO

rpaHb omophl aokHa ObITh He MeHee 10d=10*1,8=18 cm. B nmelcTBUTENBHOCTH CTEpPIKHU



3aBeieHbl 3a IpaHb onopbl Ha 12,5-1=11,5 cM, rne 1 cM — paccTosiHME OT IUIUTHI A0 TOpLA
CTEpXHS, CJIEIOBaTeNIbHO, AaHKEPOBKA CHJIAMHU CLEIUICHUsIMH He obecredena. Heobxommnma
IIOMOIIIb aHKEPHOTO ycTpoiicTBa. [1o 3Toi npruyrHe KOHIbI CTEPKHEN JOIKHBI ObITh IPUBAPEHBI
K HaJIEKHO 3aaHKEPEHHBIM OIOPHBIM 3aKJIa HBIM JETAJISIM.

2.1.11. CraTn4eckuii pacyer MOJKH IUIATHI

[TockonbKy paccTosiHuE MEXIy MOINEpPeUYHbIMH pedpaMu 0ojiee 4eM B TPU pa3a MPEBBIILIACT
pPAcCTOSIHUSL MEXAY MpOJOJbHBIMH pedpamu (cM. puc.2.1,a), MONKY pacCUUTHIBAEM Kak
Oanmounyto miauTy. lleprneHAuKyIsspHO HPOAOIBHBIM pedpaM MBICIEHHO BBIPE3aeM IOJIOCY
mupuHoit 1 M (cm. puc.2.1,8) u mo Tabmn. 2.3 BBIUMCISIEM HArpy3ku, JEUCTByrolue Ha 1

ITIOTOHHBIA METP 3TOM ITOJIOCHL.

Tabmmma 2.3
[Toxcuer Harpy30k Ha | MOT.M TOJKH IUTATHI
HopmartuBHas | KosddumueHTsl Pacyernas
Harpyska 1 x° IIInpuna | Harpys3ka Ha 1
Harpyska Py o P Py
ITOJIKY TUTMTHI, KH/ IOJIOCHI, M| TIOT.M IOJIOCHI,
M’ Vs Y kH/ n?
IlocTosiHHbBIE:
1. CoOGcTBEHHBIN Bec
BaCBITTKA TPYHTOM
FUAPOU3OIISALINU U CTSHKKH 17,65 ITepem. | 0,95 1,0 19.4
(Tabm. 2.1)
2. CoOCTBEHHBIN BEC TTOJIKU
IUIMTBL g, =1-1-h, - p 1-1-0,05-25 =1,25 1,1 0,95 1,0
Hroro: g=20,6
Utoro: g =206
Bpemennas cHeroBas 0,86 1,4 0,95 1,0 v.=1.14
Bcero: - - 1,0 q' =21,74

PacuetHas cxema MOJIKM TUIMTBI W AIIOpa WM3TMOAONIUX MOMEHTOB OT JEWCTBHUS MOTOHHOM
Harpy3ku q' mpuBeAeHbl Ha puc.2.1,r

[IpoJsieTHBIE MOMEHT



M, =ql; /11=21,74-(0,95) /11 = 1,78xH - m = 178400 H - cm.
3Ha4YeHHE OMOPHOTO MOMEHTA OMPEIENISIEM U3 YCIOBHS, YTO MOJYCYMMa OIOPHBIX MOMEHTOB

IIJIFOC HpOHCTHBII;'I MOMCHT — BCJIMYMHaA IIOCTOAHHAsA, paBHAasd MOMCHTY B OI[HOHpOJ'ICTHOfI

CBOOO/THO OTepTOH OaJKe:

M, =q'I’/8—q'"/11=3¢'" /88 =3-21,74-(0,95)" /88 = 0,67k - Hu = 67000 H - cm .
[Tonepeunas cuna Q=¢'1/2=21,74-0,95/2=10,33xH =10330 H .

2.1.12. Iloa6op npoaoibHONH apMaTypbl IVIUTHI OJKH

PacueTHoe ceueHue mpencraBisieT coOOM MPAMOYToiabHUK mMpuHOM b=100 cM U BbICOTOU

h=h, =5 cM. Ilogbop apMaTyphl BHIIOJIHAEM 110 (HOPMyJIaM Ul IPSIMOYTOJILHOTO CEYEHHS C

oIMHOYHON apMmatypoil. [lonky apmupyem CBapHbIMH CETKaMHU W3 apMaTypHOW IPOBOJIOKH

xnacca B,1 (B500) (Tabxn. I11.4.3).

[Imomans ceueHus MpoNETHOW apMaTyphl: hy=h—a=5-15=35 cMm;
a, =M, /R,bh; =178400 /(1300 -100 -3,5%) = 0,112, E=1-41-2-0,112 =0,119 ;
A, = E(R, / R,)bh, = 0,119 - (1300 /36000 )-100 -3,5 =1,5¢cm".

[Imomans ceueHus: ONOPHONU apMaTyphl

a, =M, /R bh,= 67000 /(1300 -100 -(3,5)*) = 0,042 ; &, =0,043;

A, = E(R, | R, )bh, = 0,043 - (1300 /36000 )-100 -3,5 = 0,542 cm” ;
A, . =0,0005-100 -3,5=0,175cm”’,

B kauectBe mponerHoit apmatypel npunumaem cetky Cl. Ee ycnoBHoe o00o03HaueHue

s,min

125/350/5/3. TlepBoe uncio — mar pabouux CTEp>KHEW, BTOPOE — IIar paclpeeIUTeNbHbIX.
IlepBasg umdpa — nuamerp cTepkHEeW padboyell apMmarypbl, BTOpPOE€ — AMAMETP CTEp)KHEU
pacnpenenuTenbHOM apMmaTypbl. CyMmmapHasl IJiomans padodmx CTepkHeW 1o Tabn.2.4
cocraBister A, . =1,57cm’.

B kauectBe onopHoi apmaTypsl ipuHuMaeM Ase cetku C2 (125/125/3/3). Cymmapnas miomaib

paboyMx CTepKHEH JTOM ceTku mo Tabm.2.4 — cocraBisger 4, ., = 0,57 e’ . 1llar u guamerp

CTEp>KHEU CEeTKH MoAoOpaHHBbI 1Mo Tabn.2.4, OJHAKO IIar paclpeaeIUTeNIbHbIX CTepKHEH HaMu

CYHICCTBCHHO YMCHBIICH, TAK KaK IMUPHWUHA IMOJIKM OUCHb HC3HAYUTCIIbHA.

Tabmnura 2.4
[Tnomans ceueHus MpOoAOILHON PacTIHYTON apMaTyphbl Ha 1 M IIUPHUHBI TTUTHL, cu’



Unciio crepxHeii Ha Har eremchc [Tnomane ceyenus apMatypsL, cm’, IPH TAAMETPE
1 M IIUpUHBI IJIATHI, MI\E ’ CTCpKHCH, MM
LIT. 3 4 5
10 100 0,71 1,26 1,97
8 125 0,57 1,01 1,57
7 150 0,49 0,88 1,37
5 200 0,35 0,63 0,98

IIpumeyanus:
1./lnameTp cTepkHel pacipeenuTeNbHOM apMaTyphl COCTABIAET 3 MM; IIar paclpelenuTenbHol apMaTypsl paseH 400
MM, €CIT THaMeTp pabouux cTepkHei 3 u 4 MM, u mar paBeH 350 MM — ripu [uaMeTpe pabodnx cTep:KHEH 5 MM.

2.PacueTHOe conpoTuBieHne R MpoBOJIOK AuameTpoM 3,4 u 5 MM coctasiset 375, 365 u 360 MIla cooTBeTCTBEHHO.
3.PacueTHoe conpoTuBiieHHE A1 apMaTyphl kinacca B500 R =415 MIla

B kauectBe cetkn C — | mpuHmMaem pynoHHyr ceTkKy mmpuHou 1100 Mm ¢ momepedHoun
paboueil apMaTypou, pacIoJOKeHHOM ¢ maroM 125 MM M packaTbiBaeéM BJOJb JIMHHOM
CTOPOHBI.

Cerka C — 2 Takas c momepeyHoll apmaTypoil, umeer mupuHy 550 MM, U neperudaer Ha

MPOJIOJIbHOM pebpe. B mposiere miuThl CETKy 3amyckaem Ha JUIHHY [ > 0,25/, unu Ha 350 MM,

oCTajbHas 4YacTh MIMPHUHBI 3arudaercs B pedpo — 200 mm.
IIpumeuanue. TopleBoe nmonepevyHoe pedopo apMUpyeM KOHCTPYKTUBHO, IPUHUMAs B KAYECTBE
MPOJIOJIbHON M TIOTIEPEYHON apMaTypbl CTEpkHU auameTrpoMm 6 mm kiacca A — 1 (A240). Ilar

CTEp KHEH monepeyHoit apmaTtypsl — 150 mm.



CnpaBodHbIe MATEPHAJIbI

IIpunoxenne 1

Taomuma I1.1.1

Co0cTBeHHbBIN BeC OTAeJIbHbIX KOHCTPYKIMHA MOKPBITHH U MEPEeKPbITHI

No HanmeHnoBaHNEe KOHCTPYKIIUH Macca
n/m kH | m*
1 Kposiist u3 pysoHHBIX MaTepuaIoB (TpEX cioiHas) 0,15
2 AcdasibToBast CTSIKKA TOJIIMHON & = 20.mu 0,35
3 Yremurens (MeHOOETOH) TOJUHON & = 100 iuu 0,40
4 O6MazouHast mapou30JIsIUs Ui meHka «M3ocmnamy 0,05
5 PeGpucThie MInThl MOKPBHITHIA:
e pazmepom 3,0x6 m 1,5
e pasMepoM 1,5x6 M 1,75
e paszmepoM 3x 12 M 1,95
6 Hecymue peGpucTbie IINTHI TEPEKPHITUS 2,75
7 I1yCcTOTHBIE IIUTHI IEPEKPBITUI 3,0
8 banku ctponuibHbIE IBYXCKATHBIE TPEAHANIPSKEHHbBIC
Mpu 1are KoJoHH 6,0 m:
e mpoJieToM 12 M 41
e qponerom 18 m 91
e nposeTom 21 M 120
Harpy3ka oT CHEeroBoro nokposa
Tabnuna I1.1.2
Crerooit L II. IIL. V. V. VI | VIL | VIIL
panoH
Pacuetnoe
3HAa4YCHUC
BEcCa
CHEFOBOLO 0,8 1,2 1,8 2,4 3,2 4,0 4.8 5,6
IIOKpoOBa S,
kH | m°




Ipuiaoxenue 2

OcCHOBHBIC CBeJIeHHUA 0 0€TOHAX.

PacueTHble 3HAYEHUSI COMPOTHBJICHHUS THAKEJIOr0 0€TOHA ISl NPeAeJbHbIX COCTOSIHUI NepBoi rpynnsl R, U R, , Mlla

Taomuma I1.2.1.

Bun Koadduument Knacc 6eToHa o mpo4HOCTH HA CHKATUS
CONIPOTUBJICHHUS Vi B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60
Cxatus 0,9 5,4 7,7 10,5 13,0 15,5 17,5 20,0 22,5 25,0 27,0 29,5
ocesoe, R, 1,0 6,0 8,5 11,5 14,5 17,0 19,5 22,0 25,0 27,5 30,0 33,0
Pacrsxenus 0,9 0,51 0,67 0,80 0,95 1,05 1,15 1,25 1,35 1,45 1,50 1,60
oceBoe, R,, 1,0 0,56 0,75 0,90 1,05 1,15 1,30 1,40 1,50 1,60 1,70 1,80
3HaYeHUs1 HAYAJIBLHOT0 MOAYJISl YIIPYTOCTH 0€TOHA NMPH CKATHU M pacTsKeHUun £, «10 >, Mlla.
Ta6muma I1.2.2
Kiacc 6eTona mo nmpo4yHOCTH Ha CHKATHE
B10 BI15 B20 B25 B30 B35 B40 B45 B50 B55 B60
19,0 24,0 27,5 30,0 32,5 34,5 36,0 37,0 38,0 39,0 39,5




Ipuiaoxenue 3

OcHoBHBIE CBe/IeHUs1 00 apMaType
Taomuna I1.3.1

Huamertp, PacueTHble NIOMIAH IOIEPEYHOr0 CEUeH s, cm” , IIPU YUCIle CTepKHEH Macca IIpoKaTbIBacMBIC THAMETPBI
MM KI/M apMaTyphbl KJIacCOB
1 2 3 4 5 6 7 8 9 A240 A300 A540 B500
A400
AS500

3 0,071 0,141 0,212 0,283 0,353 0,424 0,495 0,565 0,636 0,052 - - - +
4 0,126 0,251 0,377 0,502 0,628 0,754 0,879 1,005 1,13 0,092 - - - +
5 0,196 0,393 0,589 0,785 0,982 1,178 1,375 1,571 1,767 0,144 - - - +
6 0,283 0,57 0,85 1,13 1,41 1,70 1,98 2,26 2,54 0,222 + - - +
8 0,503 1,01 1,51 2,01 2,51 3,02 3,52 4,02 4,53 0,395 + - - +
10 0,785 1,57 2,36 3,14 3,93 4,71 5,50 6,28 7,07 0,617 + + - +
12 1,131 2,26 3,39 4,52 5,65 6,79 7,92 9,05 10,18 0,888 + + - +
14 1,539 3,08 4,62 6,16 7,69 9,23 10,77 12,31 13,85 1,208 + + -
16 2,011 4,02 6,03 8,04 10,05 12,06 14,07 16,08 18,10 1,578 + + - -
18 2,545 5,09 7,63 10,18 12,72 15,27 17,81 20,36 22,90 1,998 + + -

20 3,142 6,28 9,42 12,56 15,71 18,85 21,99 25,13 28,28 2,466 + + + -
22 3,801 7,60 11,40 15,20 19,00 22,81 26,61 30,41 34,21 2,984 + + + -
25 4,909 9,82 14,73 19,63 24,54 29,45 34,36 39,27 44,18 3,840 + + + -
28 6,158 12,32 18,47 24,63 30,79 36,95 43,10 49,26 55,42 4,830 + + + -
32 8,043 16,09 24,13 32,17 40,21 48,26 56,30 64,34 72,38 6,310 + + + -
36 10,18 20,36 30,54 | 40,72 50,90 61,07 71,25 81,43 91,61 7,990 + + + -
40 12,57 25,13 37,70 50,27 62,83 75,40 87,96 | 100,53 | 113,10 | 9,865 + + + -

HpI/IMeanI/IeI 3HAK «1T» OMpPEACIICT HATMIUE NTUaMETpPa B COPTAMCHTEC JIA apMaTyphbl JaHHOI'O Kj1acca.




Taomura I1.3.2

IIpoYHOCTHBIEC XaPAKTEPUCTUKU HA HANIPATAaeMOM apMaTyphbl

Kitace apmatypsl

Pacuer conporuBneHus Ui IpeaeabHbIX COCTOSIHUM IIEPBOU IPYIIIIHI,

Mna
PaCTAKEHUIO COKATHUIO
IIPOJOJIBHON R IONIEPEYHON R R,

A240 (A-1) 215 (225) 170 (175) 251 (225)

A300 (A-ID) 270 (280) 215 (225) 270 (280)

A400 (A-III) 355 (365) 285 (290) 355 (365)
AS500 (-) 435 (-) 300 (-) 4351400] (-)
B500 (B,=1, d&=5mm) 415 (360( 300 (260) 415 [360] (360)

HpnMeanne. 3HaueHHuE RSC B KBaJApaTHbIX CKOOKax HCIIOJIB3YIOT TOJIBKO IIpHU pacdeTax Ha

KpaTKOBPEMEHHOE JIEUCTBUE HATPY3KHU.
XonogHoaehopMUpOBaHHAS apMaTrypa mnepuoandeckoro npodmis kinacca B500 m3roraBnmBaetcs
HOMMHAJIBHBIM JUaMeTpoM 3 — 12 Mm

JlaHHBIE /1J151 MPOEKTHPOBAHUSA

Ipuioxenue 4

Taomuma I1.4.1

3HavyeHUs BeJIUYUH { M o, NJIs pacyeTa NPOYHOCTH HOPMAJIbHBIX CeueHu

¢ a, 5 a, g a, g a,
0,01 0,01 0,13 0,122 0,26 0,226 0,38 0,308
0,02 0,02 0,14 0,13 0,27 0,234 0,39 0,314
0,03 0,03 0,15 0,139 0,28 0,241 0,40 0,32
0,04 0,039 0,16 0,147 0,29 0,243 0,41 0,326
0,05 0,049 0,17 0,156 0,30 0,255 0,42 0,332
0,06 0,058 0,18 0,164 0,31 0,262 0,43 0,338
0,07 0,068 0,19 0,172 0,32 0,269 0,44 0,343
0,08 0,077 0,20 0,180 0,33 0,276 0,45 0,349
0,09 0,086 0,21 0,188 0,34 0,282 0,46 0,354
0,10 0,095 0,22 0,196 0,35 0,289 0,48 0,365
0,11 0,104 0,24 0,211 0,36 0,295 0,49 0,370
0,12 0,113 0,25 0,219 0,37 0,302 0,50 0,375

& =xh,; a, =5(1-0,5%); ¢=1-y1-2a, ;




Taomumna [1.4.2

JlaHHbIE 1J151 KOHCTPYMPOBAHUSA CBAPHBIX KAPKACOB

1.0vametp pabouunx crepx- 3.4:5 5 8101 12 141! 18
Heit d, MM 4 , , 20 22 25 28 32 {36,40
2. HanmeHbLmni aunameTp
pacnpeaenuTension (w4 | 5 | 5 1 4 | 5 | 5 | 5 [ 8 | 8 | 10| 10 | 12
nonepeyHoit) apmatypbl dy,
MM
3.HanmeHblMiA war none-
PEYHbIX CTEPXKHEN Smin, MM 50 50 75 | 75 75 | 100 | 100 | 100 | 150 | 150 | 150 | 200
“Raumenbut  War TRo-| | 5q | 30 | 40 | 40 | 40 | 50 | 50 | 50 | 60 | 70 | &0
AONbHbIX cTepxHen V4,MM
Ecnu nonepeyHan apma- Ecnu nonepevHas apmatypa
dw>0,8dw (n. 5.70[6]) o Typa TpeGyeTcsi no pac- MO pacyeTy He TpebyeTcs
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MNpumeyanna: 1.Paccroanna C n K oTknagbiBatoT 0T 0CY COOTBETCTBYIOLUENO KpaliHEro CTepXHs. VX 3HaueHna npu-
HUMaKT He meHee 20 MM W He MeHee AuamMeTpa BbiCTynawuwlero ctepxHa. 2. B kapkace gonyckaetca He Gonee
ABYX LUAroB nonepeyHblX cTepxkHein (xomyTtos). OBa pomkHbl ObITh kpaTHbt 50 MM. Bce nonepeyHble cTepxHKU

DOIDKHBI ObITh OQHOMO AnameTpa.

C

=

e | <0,75h
< he/2 Sz{
SiJ <300 mm <9500 mm
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JlaHHbIE 1J151 KOHCTPYHPOBAHHUSA CBAPHBIX CETOK

Taomuma [1.4.3

ILi1omaab monepevHoro cevyeHus CTepkHel NMpoaoJIbLHO PACTAHYTO padouei

apmatypbl Ha 1 M IIHPHHBI CETOK, cv’

Yucno Huametp cTepkHed, MM
[ar
CTepXKHEU
CTEpIKHEM,
Ha lmor.m 5 6 8 10 12 14 16
MM
T
10 100 1,96 2,83 5,03 7,85 11,31 15,39 20,11
8 125 1,57 2,26 4,02 6,28 9,05 12,31 16,08
7 150 1,31 1,89 3,35 5,23 7,54 10,26 13,40
5 200 0,98 1,41 2,51 3,93 5,65 7,69 10,05
Tabmuua [1.4.4
I[I/IaMeTp H mar CTep)I(Heﬁ pacnpeneﬂnTeanOﬁ apMaTyphbl CETOK
Muamerp ar crep>xHelt pabodelt apMaTypbl, MM
CTEpKHEU 100 125 150 200
paboueit
apMaTrypbl, MM
> 3 3 3 3
350 350 350 350
6 4 4 4 4
350 350 350 350
8 S S 4 4
350 350 350 350
10 6 5
350 350 350 350
12 6 6 6 6
250 300 350 350
14 Kl Kl KN 6
300 350 350 300
16 8 Kl Kl Kl
250 300 350 350
E 10 10 10 D
300 350 350 350
IIpumeuanue. Hag yepToli ykazaH AMaMeTp CTEp>KHEW paclpeeIuTENbHON apMaTyphl, a MOoJ
YEpTOM — LIAr CTEPKHEH




IlepeyeHnb auTEPATYPHI M MIPUMEPHI PACYETA CTPOUTEIbHBIX KOHCTPYKIUH

Koncrpykuun cucremsl BogocHa0keHusi 1 BOZOOTBeIeHUS

IMpuioxenus 5

Taomuna I1.5.1

HaumenoBanue KOHCTPYKIIMH

PeGpucteie

Ne Purens Crena Crena
Jlureparypa TUTUTBI [Ipumeuanue
/1 HepeKpHITHS NEPEKPBITUS NPSMOYTOJIBHOTO | IUIMHIPUYECKOTO TpyOst
(moKpoITHS) (TIOKPBITHS) pe3epByapa pe3epByapa
1 2 3 4 5 6 7 8
CoOopnas cTeHa
AkcenoB b.I'"Meroauueckue yka3aHus K CILIOIIHOTO
MononuTtHas
KOMILUIEKCHOMY KYPCOBOMY MIPOEKTY T10 CEUCHHUS
CTEHA OTKPBITOTO N
JUCLUIIMHE «APXUTEKTYpa U CTPOUTEIIbHBIE . MOJ3€MHOTO [ToapoO6HbIit
KOHCTPYKIIMHU 3IaHUM U COOPY>KEHUH (pa3ien Coopiii pesepByapa HHTHHIPHIHCCKOT pacyer u
! ApXUTEKTypa Kelle300eTOHHBIE pasooproi IPSIMOYTOJIBHOT'O O pesepryapa KOHCTPYHpOBA
purens c.4 - 17 BbIcOTOM 4,0 M
KOHCTPYKIIMH) JJIs CTYICHTOB JIHEBHOTO U CEUCHHUS B TIJIaHE HUS
. c.20 —22;
3a04HOro 00yueHus crernuaabHocTH 290888 BbICOTOM 4,8 M
C.33-36
«BoocHabxeHue U BOJIOOTBEACHUS c.17-20
c.29 - 33
Mannpukos A.II. Oopraz
IUIUTa Pacuer u
) [Tpumeps! pacuera xene300eTOHHBIX T KOHCT oBa
koHcTpykiuu. M.:CHU, 1989 (M.: TexU3nar B F ) f 6 u Iflz;lp
IBYX yacTsx, 2007, 2008) C.196 214
[Ipennanpsx
Mawsa P.JL., Maunsa [[.P., Becenes 10.A. eHHas /0
CrpoutenbpHble KOHCTPYKIUH: (yaeOHOe TpyOa
3 Pacuer
nocobue). PoctoB-na-/lony: ®ennxc 2004, JTUaMeTPOM
2008. 1,2w™m

c.252 - 254




MOHOJIMTHBIE KOHCTPYKIUU MHOTO03TAKHBIX ITPOMBIIIVICHHBIX H I'PAKAAHCKHUX 3IlaHI/II7[

Ta0muma 1.5.2

HanmeHnoBaHnue KOHCTPYKIIUIA

Ne PeOpucThie mepekphITHs ¢
Jluteparypa PeGpucthie mepexpoITUs [Ipumeuanue
/1 IJTUTAaMU OTIEPTHIMU 11O Komnonna u pynnamenTa
¢ 0aJOYHBIMU ITUTAMH
KOHTYPY
1 2 3 4 5 6
banounas mra
AxcenoB b.I'., Akcenos H.b.
BTOPOCTEIICHHAS U
JKene3o0eToHHBIC TEPEKPHITHS N
riiaBHas Oalikul B [ToapoOHsIit pacuer
1 (mpumepsl pacyera u

KOHCTPYHpPOBaHUs): yueOHOE

3JaHUAX C HCIIOJHBIM

KOHCTPYKLMI

KapKacom
rmocodue. Pocros u/J1, 1996
a . 6120
© MOHOIUTHBIN JIEHTOYHbIN (yHIaMEHT
MOJ1 PSIIOM KOJIOHH
c. 120-128
bonnapenko B.M., Pummun B.U. IImura n N
® MOHOIUTHBINA (PyHIAMEHT 10T
IIpumeps! pacuera BTOpOCTENEHHas Oajka Pacuer n anemeHTHI
2 OTJIEIbHYIO KOJIOHHY
KEJIe300€TOHHBIX U KAMEHHBIX (pacuer) KOHCTPYHPOBAHUS
i c. 128-132
koHcTpykuui. M.: BIII, 2006 c. 6-19
e MoHonnTHas pyHIaMEHTHast
6e30a104Hast IIIMTA C TIOJKOJOHHUKAMHU
c. 132-138
Mannpukos A.Il npumepst .
DNeMEeHTHI IEPEKPHITUS C e [[eHTpaJIbHO HArpyKEHHBIN
pacyeTa xene300€TOHHBIX .
. IUTUTAaMH ONEPTHIMU 10 | (yHIaMeHT noj kojoHHy. C.289-293 | [ToapoOHsIii pacuer
3 KOHCTPYKIUH .

M.:.CU,1989(M.:TexU3nar. B
JIBYX yactsx,2007,2008)

KOHTYDY.
€.235-252

® BHEIEHTPEHHO HarpyKEHHBIN
bynaameHT noxa konoHny. C.319-329

Y KOHCTPYHPOBAHUE




COopHbIe KOHCTPYKIMM MHOT03TAaKHbIX NPOMBINLICHHBIX U TPAKIAHCKUX 31aHUI

Taomuma I1.5.3

HanmenoBanue KOHCTpYKIUIA

Ne I1muThI IEpEKPHITUS U TOKPBITHS JlecTHUYHBIN
Jluteparypa [Ipumeuanue
n/m HyCTOTHEIE peGprCTEE Kononnsr u GpyHaamMeHTHI Mapil 1
IJIOIIA KA
1 2 3 4 5 6 7
AKCGHOB Br, AKCCHOB.H.B. I[060pHa$[ oKoy10HHA CpEeIHEero
XKenezoberonnsie eBomCTast witTa | PA-CTPIK KOTOHH H pHrens Pacuer u
1 |mepekpoITHsI(IpUMEpHI pacyeTa p Hé) CKDBITHS ¢ KOJIOHHOH. ¢.141-156 KOHCT OBAHIC
Y KOHCTPYHPOBaHUs):y4eOHOe I()) 7§X6M ” eDYHIAMCHT CTAKAHHOTO pyup
noco6ue.Pocros-na-Jlony, 1996 ' tuma c. 156-165
boiikos B.H , Curanos O.E. Pacuer n
[Ipeananpspkennas mra ¢ | [IpepnanpsbkenHa Pacuer n
XKenesobeTonnnie KOHCTPYUPOBAHUE KOJIOHH
2 KOHCTPYKIIH: OO KypC KPYTJIBIMH IIyCTOTaMHU g mTa 1.4x4m. i (yHIaMeHTOB 3JIEMEHTBI
M.:CI1,1985 2,2x6M ¢.655-661 c.647-655 . 667-674 KOHCTPYUPOBAHUS
e [IpenHanpskeHHas IUIUTA C
KpYyTJIBIMU mycToTamu, 0.265%1.2*%9m
c.145-161
o [IpenHanpspKeHHast IUIATA C e Pacyer KoJIOHH pambl,c.71-
B BM. P BEPTUKAIBHBIMU IIyCTOTAMU, PeGpucras 78
OI;I]EPIG_IHKO -V, PHMIIHH 0.36*1.2*12m ¢.161-175 [pEaHAIPsKEHHAs * PacteT Ko/IOHH .
3 .U, Ilpumepsl pacuera o TIpe IHATIPSIKEHHAS TUTHTA ¢ — 6636an0qHL91>1( lilg}g)erHTI/IH,
)I(GJ'IG306€TOHI—£I>IX Y KaMEHHBIX OBATHHBIMH MTyCTOTAMH, HepeKphITHS, c.91-
koHcTpykuuidi. M.:BII1,2006 0.22%1.2%5 9w, 3x5 601 . C.20-36 | ° JlenTouHbIi QyHIaMEHT
c.174-187 X2.0M, L.2U- o1 Hecymnlelcgeﬂm, c.112-
e [IpenHanpskeHHas IIMTA C
KPYTJIBIMU ITyCTOTaMHU,
.22*1.6%6.0Mm, c.187-198




[Iponomkenne Tabmuim [1.5.3

2 3 4 5 6 7
JlecTHUYHBIH
Mannpuxos A.IL mpumepsl e [Inuta ¢ KpyrieIMu o KooHHbI MHOro3TaskHOrO | Mapuy, 1.35%3.52
pacuera Kelne300€TOHHBIX | mycrotamu,0.22%1.2%6.4m,c.172-182 | PeOpucras mumra 3manus, ¢.273-286 M, U Pacuer u
koHCTpyKuuidt. M.:CHU.1989(M.: e [iuTa npeaHanpsKEHHAs C ,1.2%6M, e JlenTounblii pyHnament | IUIOLIAJOYHAs |KOHCTPYHUPOBAH
TexU3nat. B nByx OBAJILHBIMH MTYCTOTAMH, c.196-212 [1OJ] KOJIOHHBI, IUINTA, ue
gacTax,2007,2008) 0.22*1.2*%6.4m, c.182-196 C.329-333 1.35*3.4m,
c.263-269
Tabmuua I1.5.4
KoHCTpyKIMM NOKPBITHS OJHOITAKHBIX MPOMBILLICHHBIX 31aAHUH
Ne HaumeHoBaHMe KOHCTpYKIMH
n/n Jureparypa OAHO U IBYXCKOCTHBIE OaJIKU TLAHTBL HepeKpbITHS [Ipumeuanue
JIBYTaBPOBBIE penieryarbie
1 2 3 4 5 6
bonnapenko B.M,Pummnn B.A. IIpumepst lpenuanpsiennaz danca c Pebpucraz Pacuer n
TepEMEHHBIM YKIOHOM npeaHanpsHDKeHHAs TUTUTa
1 pacuera kene300€TOHHBIX M KAMEHHBIX _ N 3JIEMEHTHI
KOHC uii. M.:BII1,2006 mpozerom ,L=24m, 3*12m, KOHCT 15078
TPy VLB ¢.276-291 ¢.229-243 Pyt
[IpoexkTupoBaHue Kene300€TOHHBIX JByTaBpoBas PeGpucras MotboGHEL
KOHCTPYKITUH :CIIPAaBOYHOE npeaHanpsbkeHHas 6anka npeaHanpsHDKeHHAs TUTTa AP
2 ) _ % pacuer u
nocobue/A.b.Ionbimies [u np.] , Kues: npoJsietom, L=18m, 3*12mM, KOHET -
BysiBenbruk, 19851 1990 ¢.432-439 c.421-432 OHCTPYHPOBATHE
Mannpukos A.IL [Ipumepsl pu)acqe.:Ta TTsyxcKocTHAs Garia [1nuTa nokpeiTus 3x6M B TompoGHEL
Kene300eTOHHBIX KOHCTpyKIuit M.:CH. B JIByX BapuaHTax
3 ] nokpbITHs,L=18wm,c marom pacdeT u
1989(M.: TexM13nat. B nByx 601 .360-380 apMHUpPOBaHMSI, KOHCT OBAHM
yactsx,2007,2008) & c.418-441 pyHp ©




[Iponomkenue Tabauupl 1m.5.4

2 3 4 5 6
OpnokocTHas Oanka
Mawunsn P.JI. Maunsn JI.P. Becenes I0.A. Tasp OBOF_O npoGuu, MonpoduEIii pacuer o
CtpoutenbHble KOHCTPYKIMH . POCTOB-Ha- L=8.4, FIBYM TPYTITaM
Jlony:eruke, 2004, 2008 c.242-249 TIPE/BapHTEIIbHBIX
c.261-263 COCTOSIHUI
c.284-289
Kopob6kun A.Il., Yybapos B.E. Metoanueckue
YKa3aHHUs 110 BBIIIOJIHEHUIO KYPCOBOT'O M TUIUIOMHOrO | JIByXckocTHas Oaika [TnuTa
MIPOEKTUPOBAHMS JJI CTYICHTOB IHEBHOT'O M 3a04YHOTO | MOKphITHSA,L=18M ¢ MTOKPBITHUS ToapoBHBLi pacuer
OTHeNeHHs o crnenraabHocty 270102 marom 6m, 3x6M,
“IIpOMBIIIIIEHHOE U TPAXKIAHCKOE CTPOUTEIBCTBO . c.18-28 c.3-9
Pocros-na-Jlony,2009
JIByxckocTHas
yuxwnii B'H; Pacuer u npoexTupoBaHue HeCylUX peH_IeT‘iaTa}I TloapoBHED pacder i
KOHCTPYKILUH IPOMBILUIEHHOTO 3aHusl: yueOHOoe Oanka,L=18m,
nocobue. Pocros-na-Zlony: PI'CY, 2010 c.24-43 KOHCTPYHPOBAHIE




IIpunoxenue 6
Y4eOHo-MeTOAUYECKHE MATEPHAJIBI 110 CTPOUTEIbHBIM KOHCTPYKIUSIM

6.1. CiucOK HOPMATHBHOM JIUTEPATYPbI

1. CHulI 52-01-2003. beToHHBIE U ke1€300€TOHHBIE KOHCTPYKIMU. OCHOBHBIE
nojiokenus. — M.: @I'VII LIIII, 2004.

2. CIT 52-101-2003. beroHHble U KeJNE300€TOHHBIE KOHCTPYKIIUH 0e€3
MpEeABAPUTENLHOTO HanpsbkeHus apmarypsl— M.: @I'YII LTI, 2004.

3. CII 52-102-2004. IlIpenBapuTelbHO HANPSHDKCHHBIA  KEJI€300€TOHHBIC
koHCTpykiuu M.: @I'VII LIIII, 2005.

4. CHull II-22-81%*. KameHHble 1 apMOKaMeHHble KOHCTpYKIMU. M.: OI'YII
LIIIT, 2004.

5. CHull 2.01.07 — 85*. Harpy3ku u Bo3zaeiictBust — M.: I'YII LTI, 2003.

6. CHull 2.03.01 — 84*. beroHHble U kene300eTOHHBIE KOHCTPYKIUU. Hopmbl
npoektupoBanus. — M.: Ctpoituznar, 1989.

6.2 CiuCOK OCHOBHOI, METOAMYECKOM U JOMOJTHUTEIbHOM JIUTEPATYPbI

6.2.1. OcHoBHas UTEpaTypa

7. bonpapenko B.M., bakupo P.O. JKene3o0eToHHbIE U KaMEHHBIC
KOHCTpyKIMU. M.: Beiciias mkomna, 2004.

8. Maunsn JI.P., Mawnsan [[.P., Becene FO.A. CtpouTtenbHble KOHCTPYKIIUU. —
PoctoB- Ha- [lony: ®enukc, 2004, 2008.

9. bonmapenko B.M., Pummmn B.U. [Ipumepsr pacuera xkeine300€TOHHBIX H
KaMEHHBIX KOHCTpYKUHi. — M.: Briciias mkomna, 2006.

10. baiixoB B.H., CuranoB 3.E. JXKene3o0eToHHBIE KOHCTPYKIUU. M.:
Crpoituznat, 1991.

11. bongapenko B.M., Cysopkun JI.I. JXene3o0eroHHblE W KaMEHHBIC
KOHCTpYyKUuu. M.: Beiciias mkona, 1987.

12. ITonoB H.H., 3a6eraee A.B. [IpoexTtupoBanue u pacyeT >Keae300€TOHHBIX

KOHCTpYKUMi. M.: Beicmas mkona, 1989.



13. 3aitues HO.B. CtpourtenbHble KOHCTPYKIMU 3aBOJCKOIO U3rOTOBJIECHHS. M.:
Bricmas mkona, 1997.

6.2.2. YueOHbIe MOCOOHSI M METOAUYECKHE YKAZAHMS

14. Akcenop H.b., Maunsa JI.P., AkcenoB B.H. Pacuer xene300eTOHHEIX
KOHCTPYKIIMI 110 HOBBIM HOpMaMm. YacTs 1. Pacuer mo npoyHocTu: yuyebHoe nocodue.
Pocros-na- [Jony: PI'CY, 2010.

15. AxcenoB b.I'., AkcenoB H.b. XKene300eToHHbIE NEPEKPHITHS: Y4EOHOE
nocoobue. PoctoB- Ha-Jlony: PI'CY: 1996.

16. AxcenoB H.b., AkcenoB B.H. Meroanueckoe ykazaHus IO BBIIIOJHEHUIO
KypcoBoro mnpoekra Nel mus cryaeHToB criennanbHOCTH 2903 «IIpombinuieHHOE U
IpaKJaHCKOE CTPOUTENLCTBOY (MTpuMepsl pacueta). Yacte 1. PocroB-Ha-Jlony: PI'CY:
20009.

17. Kopobkun A.Il., Uybapor B.E. Meroaudeckoe ykazaHHs IO BBIIOJHEHHUIO
KypcoBoro mpoekta Ne2 mo xene300€TOHHBIM KOHCTPYKIMSAM (Ji1 CTYJIEHTOB
crenrasibHOCTH 2903 «IIpoMBIIITIEHHOE U TPaXKJaHCKOE CTPOUTENHCTBOY ). POCTOB-Ha-
Hony: PI'CY, 2005.

6.2.3. /lonoyiHUTEJIbHAA JIUTEPATypa

18. [Tocobue mo MpoeKTUPOBAHUIO OETOHHBIX U KEJI€300€TOHHBIX KOHCTPYKIIUMA
U3 TspKeJoro 0eroHa 0e3 mpeaBapuTebHOro HarpshkeHus apmatypsl (k CIT 52-101-
2003). M.: ©I'VII LIIII, 2005.

19. ITocobue 1o MPOEKTUPOBAHUIO MpEeABAPUTEIbHO-HAMIPSKEHHBIX
&KeJe300€TOHHBIX KOHCTPYKUUU U3 TsKeNbIX U jierkux 6eToHoB (k CIT 52-102-2004).
M.: ®I'VII LIIIT, 2006.

20. I[Tocobue o MPOSKTUPOBAHNIO OETOHHBIX U KEIE300€TOHHBIX KOHCTPYKITHIA
U3 TSOKENBIX U JIETKUX OCTOHOB 0€3 MpeaBapUTEILHOTO HAMNPsHKEHUs apMaTyphl. M.,
1986.

21. ITocobue o MPOEKTUPOBAHUIO peABAPUTEIBLHO-HAMPSKEHHBIX

KeJIe300€TOHHBIX KOHCTPYKITUH U3 TSKEIbIX U JieTkux 6eToHoB (k CHull 2.03.01-84).

Yactu 1, 2. M.:1990.



