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1.UcxoaHbie TaHHBIE

TpeOyercsi paccuMTarh KOHCTPYKIMH >Kelie300eTOHHOro pesepByapa. Co-
[JIACHO 3aJaHuto (CM. cTp. 39) nuMeeM clielyIolne JaHHbIE: PE3epBYyap MPSIMOYTOJIb-
HbIM, ero mmpuHa L;=18m, mmmnHa L,=22,4M, BeicoTa cTeHOBBIX mnaneneit H=4,8m.
CeTtky KoJIOHH npuHUMaeM: /;x/,=6x5,6M (puc.2.1). /Inuiiie pesepByapa MOHOJIUTHOE
miockoe TonmuHoM 140mMm. Harpyska OT KOJOHH mepenaeTcsi Ha Hero 4epe3 cOop-
Hble ()YHIAMEHTBI CTAKaHHOTO THUIIA ¢ pa3Mepamu MoaomBbl 2,4x2,4M. ConpspkeHue
JTHUIIA CO CTCHOBBIMU MaHEISIMH OCYIIECTBISIETCS C MOMOIIBIO 1IEIEBOTO MOHOJIUT-
Horo na3za (puc.2.1). PezepByap oOBajioBaH IpyHTOM C TOJIIMHON CJIOSI HA TIOKPBITHH,
pasHoO#t 1m. IInoTtHOCTE TpyHTa py= 17 KH/M>. VYrom BHYTpEHHEro TpeHHs IpyHTa
¢=30°. BpemenHas Harpyska Ha HOBEPXHOCTH 3€MIIM BOKPYT pe3epByapa Ps,=25
kH/m?2. Pesepyap Bo3oaurcs B 111 cnerosom paiione. Knacc 6etona B20. Knacc ap-
matypHoil ctanu A-400. KosdduumeHt HamexHOCTH MO HA3HAYEHUIO B COOTBET-

ctBuu ¢ 'OCT 27751-2014 npunumaem paBHbIM: Vn=1,0.

2. PacuéT pa3pe3Horo pures
2.1. CocTaB KOHCTPYKIMH H KOMIIOHOBKA MOKPBHITHUS pe3epByapa

Hcnonb3ys cBOU UCXOAHBIEC TaHHbIE, HYKHO HAYEPTUTh ()PAarMEeHT CXEMbI pac-
MOJIOKEHUS JJIEMEHTOB, OJIMH U3 BapUaHTOB KOTOPOro MpUBEJIEH Ha puc.2.1

[TokpeiTHE COCTOUT M3 PEOPUCTHIX IUIUT U Pa3pe3HBIX PUTENEH, T.e. U3 U3JIe-
JIUH, SIBJISIFOLIUXCS MACCOBBIMU JJIsI HPOMBIIIIEHHOTO CTPOUTEILCTBA.

Homunanpnas mupuna mmt 112 u I13 (puc.2.1) o6suHO paBHa 1,5M, HO MO-
YKET COCTABJIATh U 3M. B mocneaHeM citydae IiuTy U3roTOBIISIIOT C TPEMS MPOJ0JIb-
oMU peOpamu. [lmuter [11 sBRstOTCS MOOOPHBIMHM, MX HOMHHAJIBHAS IIAPUHA
0,75m. I1nuTel ycTaHaBIMBAIOTCA JTUOO HA MOJIKK pUTEJIe TABPOBOIO ceueHus, 100
[0 BEPXY pHUresied NPSMOYTOJIBHOIO CE€YEHHH. [ImuThl KpalHMX OpPOJIETOB OJHUM
KOHIIOM OIMMPAIOT Ha CTEHY C MPUBAPKON BCEX MPOJIOJIBHBIX pedep.

CpenHue pureny onuparoT Ha TOpUBI KOJOHH. KpaliHue purenu onuparoT OJI-

HHUM KOHIIOM Ha TOPEI] KOJOHHBI, a IPYTUM, UMEIOIIUM IOJAPE3KY, HA CTEHY pe3ep-

Byapa.



Komonnsr ceuenunem 400x400MM 0Ge3 KOHCOJEH 3a/leNbIBalOT B (PyHAAMEHTHI
CTaKaHHOI'O THIIA.

CteHbl, Ha KOTOPBIE OMUPAIOTCS PUTENH, YCUIICHBI MTOBEPXY OOBS30YHOM Oali-
KOM, a NMEepHeHAUKYJIIpHbIE UM CTEHBI, HA KOTOpbIE ONMUparoTcs pedpa MIUT, 3TON
Oanku He nMeErOT (puc.2.1).

[Ipu BBITIOJIHEHUH PACUETOB MIMPHUHY IUIAT HYKHO CTPEMHUTHCS MPHUHSTH PaB-
HOHM THIIOBOM, a MPU HEBO3MOXHOCTH - OJIM3KON K ATOMY 3Ha4eHUIO. SIBIseTcs 1o-
MyCTUMBIM yBEIMYCHUE 3a30pa MEXKTy OOKOBBIMU TPaHSIMHU CMEXKHBIX TITUT MPOTHB
CTaHAAPTHOIO 3HAYEHHUsI, PABHOTO 15MM MOHU3Y.

Pa3paboTanHass KOMIIOHOBKA TOKPBITHS JOKHA OBITH YTBEPXKIACHA IMPEIo/ia-
BaTeJeM.

2.2. KpaTkue cBeleHUSI 0 KOHCTPYKIMH U KOHCTPYMPOBAHUM pPUTeSiei

Pexomennyemas BeicoTa ceuenus purens h = (1/14-1/10) ;. Ee nyxHo npu-
HATh kpaTtHOM 50MM mpu h<600mMm u kpatHoit 100mMm mpu h>600mm. Pekomenaye-
Mas mumpuHa cedeHus b= (0,3-0,4)h. Ona gomKHA OBITH OKPYTJIEHA JI0 pa3MEpOB
150, 180, 200, 220, 250mMm u ganee kpatHo SOmMM.

[ToyyeHHbIE TakKMM 00pa3oM pa3Mepbl CEYEHUS, SBISIOTCS MPEIBAPUTEIHHbBI-
Mu. OKOHYATEIHHO OHU OYAYT OMpPEIeTICHBI MOCIE CTATHYECKOTO pacyeTa.

PaccmotpuMm apmupoBaHue pureis ¢ NpsIMOYTOJIBHBIM cedeHueM (puc.2.2).
Crep>xHM TO3UILIMK (B TaJIbHEHIIIEM 1103.) 3 U 4 ABISAIOTCS MPOAOJIbHON pabouelt ap-
MaTypoi. OHa HeoOXoauMa JJII BOCTIPUATUS PACTATUBAIOIINX YCUIIMM, BO3HUKAO-
IIUX OT JIEUCTBUS U3ruOarmmx MoMeHTOB (puc.2.3). [lnomanb ceueHus s3Toi apma-
TYpBhl ONpEIEIAEeTCS 10 MaKCUMalbHOMY 3HA4YCHUI0O MOMEHTa B mpojete. Crieayer
CTPEMUTHCS TO00paTh CTEPIKHU OJUHAKOBOTO JHAMETPA, a €CIIU 3TO COMPSHKEHO C
IepepacxoioM apMarypbl, TO He Oojee ABYyX AuamMeTpoB. IIpu 3TOM CTEpKHU C
0O0JBIIMM 3HAYEHHEM JHaMeTpa paclojiaraloT B HIDKHEM psay (1o3.3), Tak Kak co-
TJIACHO JIIope aedopMaiuii 371ech yaJIMHEHUE OOJbIle, YeM Ha YPOBHE CTEp)KHEH
no3.4.

3HavueHre MOMEHTA yObIBaeT MO Mepe MpuOimxkeHus: K onope (cm.puc.2.3),

IIOOTOMY 3a I'paHb OIIOPHBI 3aBOJAAT HE BCC CTCPIKHHU, 4 TOJBKO YaCTb B 3aBUCHUMOCTH
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OT IUMPUHBI CEYEHUS pUress b:

— OJIMH CTepkeHb TIpHu b <150Mm;

— nBa crepkus npu 150 <b <350mmM;

— TpH CTEPKHS TIpu b>350MMm.

OcranbHble CTEPKHU, T.€. CTEPKHU 1103.4, OOpBHIBAIOT TaM, I/I€ OHU YK€ HE
TpeOyroTCs Mo pacdery. Mecta 0OpbIBa CTEPIKHEHN ONMPEACISIOT C TIOMOIIIBIO AIOPHI
MarepuaioB (cM.puc.2.3, 0).

Ceuenue CTEp)KHEH, 3aBOJAMMBIX 33 TPaHb OMOPHI, JOJKHO OBITH HE MEHEe
Asmin=0,0005bh, (Ta6m.38 [2], Ta6n.47 [3]). 151 BO3MOXKHOCTH CBOOOIHOM YKJIaJKU
apMaTypHOTO Kapkaca B (pOpMy TOPIIbI 3TUX CTEPKHEH, KaK U TOPLbI CTEP>KHEN MO3.
6 1 7, IOJHKHBI OTCTOSATH OT TOPLIOB purens Ha pacctossHur 10 mm (1.5.9 [2], n.5.37
[3]). DTO 3HaYeHHE OTHOCUTCS K OajikaM JUTMHOM 10 9 M.

PaccTosinue 1o BbICOTE CEUEHUSI MEXKIY OCSIMU CTepkHel 1o3.3u 4, T.e. 3Ha-
YeHHE BEJIMYUHBI V|, CIeAyeT MPUHATH 1o cTpoke 4 B Tabu. I1.3.2, npui. 3, opuentu-
pYsCh Ha TUAMETpP CTEPKHEN 103. 3.

CrepxHE T03. 5 — 3T0 paboyas momepeuHas apmartypa (xomyThl). Ee Ha3Ha-
YeHUE — BOCIPUHUMATh PACTATUBAIONINE YCUIHS, BOSHUKAIOIINUE OT JEHCTBUS TOIe-
peunbix cui (puc.2.3). CeueHue U 1Iar NOMEPEUHbIX CTEPKHEN OMPEAESIOT pacue-
TOM TI0 MaKCHMaJIbHOMY 3HAYEHUIO TOMEPEYHON CHiibl. MUHUMAIbHBIE 3HAYCHUS
JMaMeTpa U 11ara NornepeyHbIX CTEP KHEH MpUBEIeHbl COOTBETCTBEHHO B CTPOKAX 2 U
3 (ta6n. I1.3.2, npui. 3). Ock NepBOro MOMEPEYHOr0 CTEPKHS (KaK M MOCIETHETO)
JOJIKHA OTCTOSATH OT TOPILIA MPOJAOJIBLHOTO CTEPKHS Ha pacCcTOSHUU HEe MeHee 20 MM U
HE MEHee AUaMeTpa MPOoI0JIbHOT0 paboyuero CTepxHsI.

[TockonbKy 3HaUE€HHE MOMEPEYHON CHIIBI YOBIBAECT MO Mepe MPUOIMKEHHS K
cepenuHe mpojera (cM, puc.2.3), TO MIar MONnepevyHbIX CTEPKHEH He OJIMHAKOB: HA
MPUOTIOPHBIX Y4YacTKax (PaBHBIX MPH PAaBHOMEPHO pacmlpeereHHOW Harpyske 1/4
MpoJieTa, a IPU COCPEIOTOUEHHBIX HArpy3Kax - PAaCCTOSTHUIO OT OMOPHI A0 OJukKaii-
Iero rpy3a, HO He MeHee 1/4 mpoJera) ero NpUHUMAIOT PaBHBIM Sy, a B CpeAHEH
gacTH nponeta —Sy2((Tadm. 11.3.2, mpui. 3).).

CrepxHHM 103. 6 HA3bIBAIOT MOHTaXXHOW apMarypoi. be3 Hee HEBO3MOXXHO
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oOpazoBatb kapkac (mpui. 2.2). K Tomy xe oHa HeoOXxoAauma Jisi BOCIPUSITHS PacTsi-

T'MBaromux YCI/IJII/Iﬁ, BO3HHUKAIOIHX ITPU TPAHCIIOPTUPOBAHHUHU N MOHTAXKEC PUTCJIIA.
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Puc.2.1. ®parMeHT cXeMbl pacroioKEeHUsI COOPHBIX 3JIEMEHTOB:

1 -MOHOJIUTHBIE YYACTKU CTEHBI;2-IJI0IA/lb, HATPY3Ka C KOTOPOU MepeiaeTcs

Ha lmor.M puress;3-cOOpHbIE CTEHOBBIC ITAHEIIH.
Ilpumeuanue: ona yuauHOpuuecKo2o pezepeyapa nian 6yoem He RPAMOY20/1bHblil,

Kak nokasano na pucyuke 2.1, a Kpyzuvlil.
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Puc.2.2. K apMupOBaHUIO pUTEN:
a — cxema apMmupoBaHus ((pukcaTopsl A1 00€CTIeUeHUS MPOSKTHOTO TOJI0XKE-
HUS apMaTyphl YCIOBHO HE MOKa3aHbl); O — K OMpPEIeNIEHUI0 pa3MEPOB MPOCTPAH-
CTBEHHOTI'O KapKaca Mo BbICOTE CEUEHHUS; B-TOXKE, HO MO MIUPUHE CEUEHHUS (CBapHbIE
IIBBI YCJIOBHO HE MOKA3aHbl);I' — MUHUMAaJIbHBIE PACCTOSIHUSL B CBETY MEXKAY MPO-

AOJIbHBIMHU CTCPIKHAMU
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Puc 2.3. K nocTpoeHuto 3010pbl MaTEpUaIOB:

a — (hacan 6aynku (XOMYyThl U MOHTa)KHASI apMaTypa YCIOBHO HE TTOKA3aHbl);
0 — Iropa U3rudaroIUX MOMEHTOB U 3ITI0pa MaTEpUAJIOB;
B — DITIOPa MOIMEPEYHBIX CHIT; T,J1 — IOTIEPEYHBIC CEUCHUS PJIEMEHTA, CXEMBbI

BHYTPEHHUX YCUJIMH U SIIOPHI HAIIPSHKEHUU

Kpome Toro, oHa ABISIETCA aHKEPOM U1 MONEPEUYHBIX cTepKHEU. [loaTomy nuamerp

MOHTaXHBIX CTEpKHEW 10JKeH ObITh HE MeHee 0,8 nuaMeTpa MonepeyHbIX CTeP KHEN

(m. 5.70 [3]). O6piyHO B Gankax AWaMETP MOHTAXHBIX CTEP>KHEH MPUHUMAIOT PaB-
HbIM 10 MM 1 60bITIE.

CrepxHHU 1103. 7 HOCST Ha3BaHUE KOHCTPYKTHBHOW MPOJOJIBHON apMaTypBhl.

Wx npegycmarpuBaroT B ciaydasx, korga h>700 mum (m. 5.21 [2], m. 5.63 [3]) u cTa-

BST TOJILKO Y OOKOBBIX TpaHEl 1Mo BbICOTE ceueHus (cM.puc. 2.2, 06, B) C pacCTOSHHU-
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€M MEXIYy OCSIMHU MpOAOIbHBIX cTepxkHed He Oonee 400 mm. Ilnomanbr ceyeHus
KaXJI0ro cTepkHs aoiikHa ObiTh He MeHee 0,001 b’h’, roe b' - mosoBUHA MIMPUHBI
purens (Ho He Oosnee 200 mm), h' - paccTosiHuE MEXIy OCAMU CMEXKHBIX MPOI0JIb-
HBIX cTepxHed (cMm. puc. 2.2, B). [Ipu oTcyTCTBUU paccMaTpuBaeMoOl apMaTypbl
MaKCHMaJbHOE 3HAYCHHE IIMPUHBI PACKPBITHS TPeIIMH (OCOOEHHO HAKJIOHHBIX)
HAXOJMUTCS HE Ha YPOBHE LEHTpa TSHKECTU MPOAOJbHON paboueld apMarypshl, a 3Ha-
YUTEJIbHO BbIlIE. Tak 4TO CTEPKHU M03. 7 CIEPKUBAIOT PACKPHITUE TPEILIMH HA 3TUX
y4acTKax.

Ceuenus purens (cMm. puc.2.2, 6, B) CBUIETEIbCTBYIOT, YTO JBa IJIOCKUX
CBapHBIX Kapkaca 00beIMHEHBI B MPOCTPAHCTBEHHBIN C TOMOILIBIO COCTUHUTEIbHBIX
ctepxkHeil (mo3. 8). [locnennue HEOOXOIUMBI AJI1 OTPAHUYEHHS Pa3BUTHUS MPOJI0JIb-
HBIX TPEUIMH MO IUpHUHE cedeHus. VX nuaMerp MPUHUMAIOT PaBHBIM JAUAMETPY
BEPTHUKAJIBHBIX IONEpPEUYHbIX cTepkHeW. Lllar coenmHUTENBHBIX CTEpPKHEN HOJKEH
obITh HEe Oosee 600 MM 1 He OoJiee yaBOEHHOU mupuHbI purens (. 5.22 [2, m. 5.54
[3]). A ecnu pu pacyeTe HOPMAJbHBIX CEYEHUN YUUTHIBAJIUCH MTPOJIOIBHBIE CXKAThIE
cTepKHH (1103. 6, @ MOXKET OBITh U 103. 7), TO U MPEIOTBPALCHUS UX BBITyYHBa-
HUSL COEMHUTENIbHBIE CTEP>KHU B CHKATOM 30HE JOJKHBI CTABUTHCS, KaK B KOJIOHHAX,
T.€. Ha paccTostHuU He Oosee S00 MM u He Oojee: MpuU BsI3aHBIX Kapkacax - 15 d,
cBapubIX - 20 d (m. 5.22 [2], m, 5.59 [3]), rae d - HaUMEHBINIA TUAMETP CKATHIX
MPOJIOJIbHBIX CTEPIKHEH.

CrepxHU 1103.9, T.e. AMAroHaJbHBIE CTEPKHU-CBS3U (cMm.puc.2.2,a,0), HEOO-
XOJIUMBI JiJ1s1 00ecreyeHusl MPOCTPAHCTBEHHOM KECTKOCTH KapKacoB MPH WX CKIIA/IU-
pOBaHUU U MEPEBO3KE UX peKOMEHAYyeTCa npuHuMaTh W10 u3 cranu knacca A-240.

Jlis ynoOcTBa yKiIaAKi U YIIJIOTHEHUSI OETOHHOM CMECH pacCTOSIHUE B CBETY
MEXAY MPOJOJABHBIMU CTEPKHAMH (3a30D) MO IIUPUHE CEUCHUS JOKHO YOBJIETBO-
pATH TpeOOBaHUSAM, YKa3aHHBIM Ha puc.2.2, . Ecnu yniaoTHEeHHe OCylIecTBIAETCS C
MOMOIIbIO IITHIKOBBIX BHOPATOPOB, TO 3a30p JOJHKEH oOecreyuBaTh CBOOOIHOE
POXO’KJICHUE IITHIKA.

JliiHy cTepkHel 1Mo3. 5 HyHO ONpeAeNuTh, UCIONb3Ys puc.2.2,0, a IIuHY

CTep>KHEH 1o3. 8 - puc.2.2,B. Ho 114 3TOT0 HY>XHO 3HATh 3Ha4eHUs BennuuH K u ay,.
8



3navenus K npuBeaens! B Tabm. I1 3.2. 3nauenue a, a1 6anok ¢ h>250 MM 1omxHO
ObITh HE MeHee 20 MM M HE MEHEee MaKCUMAaJIbHOTO JMaMeTpa MpoAO0JIbHON paboueit
apMaTtypsl, T.. He MeHee d3, TJie MHAEKC P AUaMETPe O3HAYaeT HOMEP MO3UITUU
crepxHs (11.5.5 [3], m. 5.33 [3]). Kpome Toro, /i1 crepHei, pacroioKeHHBIX I0-
HU3Y CEYCHUS 3HAYCHUE Ay CHU3Y U COOKY JOKHO OBITh KPaTHO 5 MM, YTO HEO0XO-

JTUMO B TIEJISIX CTaHAapTU3aIuU (PUKCATOPOB MOJIoKeHus apMatypsl (1. 5.120 [3]).

2.3. IIpumep pacuyera pa3pe3HOro pures
2.3.1. Beuucienue Harpy3ok Ha 1 M? mokpeITHsI pesepByapa

PacudeT Harpy3ku BbINoHEH B Ta0m. 2.1

Tabmma 2.1
Harpy3xa Ha 1 M2 naAMTHE
Koadds-
HopmaTrusHas IIEHT PacucrHas
Harpyska Harpys3ka, HArpy3xa,
xH /M2 Y | ¥ KH /pa2
i_ [MocToaHHAA
' TLANTE! £10=2,75 1,10 | 1,0 | gi=g1.y1ya=2,874
i lem. cTsoxxa TOAUpHOMH
0,025 M M MAOTHOCTBRIO
I 22 KHJ’MJ £2n=0,55 1?30 1,0 gﬂ=gﬂn"ﬂfn=nlﬁ?g
! MUApOH30ASLIMOHHEDH
| KOBED =0,10 1,30 | 1,0 -
3achLITKa IDYHTOM TOA- 2 ga. 310,224
nMHoH 1M H $DAOTHO-
cTio 17 l‘CHfHJ g4n=1?ﬂﬂ 1,15 1,0 .= =18.57
] E —En!![l‘l_ »
Hroro: g,=20,40 Hroro: g=22,25
BpemeHHas
Cuerosas naga Il p-ua Sou= 1286 1,4 | 1,0 {V.n=Sopysya=1.71
Hoanasn Qn=21.69 - - | q=g+Van=23.96

L

[IpenBaputenbubie pa3mepsl cedenus purens: h=6/10=0,6m. b=(0,3+0,4)
0,6=0,18+0,24 M. Utak, 3amaemcst h=0,6 m, b=0,2 M. PacueTHbIii BeC yuacTka puress

jumHoM 1 M (ipu mwiotHocTH p=25 kH/M?) g,=b-h-1



Py vn=0,2x0,6x1x25x1,1x0,95=3,135 kH.

[TonHast pacueTHast Harpy3Ka, pacroyioKEeHHas Ha MOJIOCE IUPUHOIO 1 M U
JUIMHOKO /2 (cM. puc.2.1), T.e. Harpy3ka Ha | M JJIMHBI pUTes,
q’=qlk+gp=23,96x5,6+3,135=137,3 kH/m.

2.3.2. Ctatu4eckunii pacyer

B ctatnueckom OTHOIIEHUH pUTENb MPEACTaBseT co00il CBOOOAHO OMEPTYIO
0anky Ha JnByx omopax (cm.puc 2.3,a). Heobxoaumo ompeaenuTh 3HaYeHUE pacyeT-
HOTO TPOJIETa, BEIYUCIUTHh M3TrHOAIONINE MOMEHTHI B Toukax 1, 2, 3 u 1.1. (0TCTOS-
MMX JpYyr OT apyra Ha paccrosiHuu 0,1°/) ¥ 3aTeM MOCTPOUTH AMIOPY MU3rHOAIOLIUX
MOMEHTOB (cM. Puc. 2.3,0). OnpeaenuTs nomnepeyHbie CUilbl 0 OCH OIOp, MOCTPOUTH
AMIOpY MonepevyHsix cui (cM. Puc. 2.3, B).

DMNIopy HANpsHKEHUW TOJI KOHIIOM PUTresisi MPUHUMAEeM B BUJE MPSMOYTOJIb-
Huka. ClenoBaTeIbHO OMOPHAS PEaKIUs JETUT KOHEIl puress nomojam. Torma pac-
YEeTHBIN TIpoJieT purens [=[-(25+175/2)2=5775 mm = 5,78 m. (Tabm. 2.2.)

Tabnuma 2.2

HBFI/I6aIOHII/IC MOMCHTHBI B CCUYCHUAX PUTCIIA

Touku Kospduuument B | Muoxurens q’ /°  [M3rubaronme MOMEHTEI
M=8q’F, kH'm
1;9 0,045 137,3 - (5,78)* 206,4
2;8 0,080 137,3 - (5,78)* 367,0
3;7 0,105 137,3 - (5,78)* 481,6
4;6 0,120 137,3 - (5,78)* 550,4
5 0,125 137,3 - (5,78)* 5734

[Tonepeunas cuna Q=q //2=137,3x5,78/2=396,8 kH.
2.3.3. YTouHeHHe pa3MepOB CeYeHHUS pUreJIsi

[Tone3nyto uin pabouyro BBHICOTY CEUYEHHMs, T.€. PACCTOSIHUE OT LIEHTpa TshKe-

CTH CEYEHUS IIPOJOJIBLHOM PACTSIHYTOW apMaTyphl 1O CKAaTOW T'PAaHM, ONPEAEISIIOT 110
dhopmye:

ho=yM/bRya,, , (1)

rae M — MakCHMaIbHBIM M3rn0aromui MoMeHT, H cMm;



Om — KO3hPUIIMEHT, TPUHUMAEMBIN IO PHUIL.3 B 3aBUCUMOCTH OT ONTHUMAJIbHOIO 3HA-
YEHUS! OTHOCUTEIIBHON BBICOTHI CKATOU 30HBI Eopr, KOTOPOE HAXOJUTCA B MpEEax OT
0,3 10 0.4;

R, — pacdyeTHOE conpoTusienue 6etona cxaruro, H/cm? (tabu. IT 1.1., mpui.1);

b — mupuHa purens (IpsIMOYTOJIbHOE CEYEHHUE), CM; OHA ObLIa MPEeIBAPUTEIHHO MPH-
HSITa paHblIe MPHU MOJCUYETE HATPY3KHU.

3aTeM MOJIE3HYIO BBICOTY CEUEHHUsI CIeyeT HaWTH U3 YCIIOBHsI, oOecreynBa-
IOLIETO NMPOYHOCTD MOCJe OETOHA, PACTIONOKEHHON MEXAYy HAKIOHHBIMU TPEIIMHAMHU.
[Tpunumas B popmyie (8.55) [1] koaddutment ¢z=0,3, noryuaem

ho-Q/(0,3R, ), 2)
rae Q — MakcuManbHas nonepeyHas cuia, H.

W3 nByx 3Hauenuii h, Bb1OMparoT HaubobIIee. BoicoTy ceueHust onpenenstor
u3 BeIpakenus h=ho+a (cMm. puc. 2,2, 6), rae, a — pacCTOsSHUAE OT IEHTPa TAKECTH Ce-
YeHUsI POJIOJIBHOM apMaTyphbl 10 pacTaHyTo rpanu. [lomyuenHoe 3HaueHue h HeoO-
XOJIMMO OKPYTJIUTh C KPAaTHOCTBIO, YKa3aHHOU B 1.2.2. Ecnu cooTHomenne Mexay h
U b He COOTBETCTBYET PEKOMEHAYEMOMY, HEOOXOAMMO U3MEHUTh b M MPOU3BECTH
nepepacyet ho u h.

[IpenBaputenbHOo NpUHATHIE pa3Mepbl ceueHus purens h=60cm, B=20cm
YTOYHAEM TI0 MAKCHMAaJbHBIM 3HAUYE€HHUSM MOMEHTA W TIONEPEYHOM CHIIBI:
Mmax=573,4xkH*M=57340000 H+cM; Qnax=396,8xkH=396800H.

Pemenue. [Tockonpky B cOCTaB Harpy30K HE BXOJAAT HArpy3Kd HEMPOIOJIKHU-
TEJILHOTO JEHCTBUS (BETPOBbIE HArPYy3KU, KPAHOBBIE HATPY3KU U T.1.), KOIPPUIIUEHT
yCJIOBHM pabOThl OETOHA, YUYUTHIBAIOUINI JUIMTEILHOCTh EUCTBUS HATPY3KH, Yp2=0,9
(tabm. 15 [2]). CooTBeTcTBYIOMIEE Kitaccy 6eToHa 3HaueHne Ry,=10,5MI1a=1050
H /cm? (tabn IT 1.1, npui.1).

3amaemcs Eor=0,35. CooTBeTCTBYyIOIEE €My 3HadeHue 0,=0,289 (Tabm. II.
3.2, mpun.3). Torga mo popmyne (1):

_ /57320000
07 0,289*105020

=97,2 cM,
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o ¢popmyiie (2):
ho=396800 / (0,3-1050:20)=63,0 cm.

3amaemcs d=2,8 cm. I[Ipu ogHOPSAIHOM pACIIONOKEHUU CTEP>KHEH MPOI0JIb-
HOW pacTaHyTOW apMaTypsl (cMm.puc. 2.2,0) BenuuuHa a=ay,+0,5d, nmpu AByXpsaaHOM
(cm.puc. 2,2,8) — a=ap+0,5d+0,5v,. [Ipuanmaem ap,=3,0 cM. PaccTostHue mexmy ocs-
MU CTEepKHEW MPOJOJIbHON apMaTyphl MO BHICOTE CEUEHUS PUTENsl YKAa3aHO B CTPOKE
4 ta6n.I1.3.2. Ilpu d=2,8cm Benmumna v;=60 cm. Takum ob6pazom, a=3+05x2,8+
0,5x6=74 cm h=972+7,4= 104,6cm= 100cMm. OtHomenue b/h=20/100=0,2 He ymo-
BJICTBOPSIET YCTAHOBJIEHHBIM TpeOoBaHUsAM. HeoOxo1uMo mpor3BecTy nepepacyer,

3amaemcs b=30 cm. Ilo dopmyne (1) momydaem ho=79,4 cm. Torma
h=79,4+7,4=86,8 cm =90 cm. OtHommenue b/h=30/90=0,333 npuemiemo.

OxonuarenbHo npuHuMaeM h=90 cm, b=30cm
2.3.4. lloa0dop npoaoIbHOM apMaTypbl

[Tox6op (pacyeT) apMaTypbl MPOU3BOIAT IO MAaKCUMAJIbHOMY MOMEHTY. Tak
KaK pa3Mephbl CEUEHUs PUTeNs ObUIM ONpPENeNIeHbl M0 MaKCUMaJIbHOMY MOMEHTY H
IpU ONTUMAIFHOM 3HAYeHUH & (YTO 3HAYMTEIHLHO MEHBIIE BETUYHUHBI Cgr, OMIpees-
emoit mo (opmyne 8.1[1]), To mo pacdery mpoI0IbHAS C)KaTasi apMarypa He MoTpe-
Oyercsa. MOHTaXHYIO apMaTypy B pacueTe HEe YUYUTHIBAIOT, UYTO UJET B 3amac MPOYHO-
ctu. [ToaToMy HE0OXOIUMO BOCIONB30BATHCS (YOPMYJIaMU JJI TIPSIMOYTOJIBHOTO Ce-

YEHHUS ¢ OAUHOYHOM apMaTypoid. Cxema pacyera TaKoBa:
h0=h—a, On=M/ Rbbh()2 ; :><::>As:§' (Rb/ RS) ‘b h(),

1€ A — IUIOIIA/b CEYEHHs CTEPIKHEN MPOI0JIBHON PACTAHYTOM apMaTyphl, CM;
Ry — pacyeTHoe CONMPOTHMBIIEHHE apMaTypbl pacTsokenuto, H/cm? (tabm. I1. 2.1.,
pUIL2).

Peanusys cxemy pacuera, onpesesnseM IUolaab ceueHus pabodelt apMaTypsl

kiacca A400 mpu pacronoKeHuu CTEPKHEN B JIBa pAaa.
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Pemenne. Kmaccy A-400 coorserctByer Re=350MI1a=35000H/cMm?. PaGouas
BbIcOTa ceueHus hy=90-7,4=82,6cm(cm.puc.2.2,B)

Koadduuument a,=57340000/(1050-30(82,6)*=0,267; 0OTHOCHUTEIbHAS BBICOTA
cxkaToit 30861 E=1-vV1 — 2am =1-/1 — 2°0,267=0,317

TpeOyemas o pacyerty IUIOLIAb CEUYEeHUS apMaTypsl
As=0,317(1050/35000):30-82,6=23,6 cm’. Ilpunumaem 43328 A-400, daxtuueckas
As=24,63 cm? (Tabm. I1. 2.2.)

[TockonbKy MOJy4EHHBIH MO pacyeTy AUameTp (28 MM) He OTIMYaeTcs OT pa-
Hee MpHUHATOro (28 MM), pacyeT cuMTaeTcsi 3aKkoH4YeHHbIM. [Ipu HecoBmajeHuu,
HEO0OXOAMMO MPOU3BECTH NEPEpPaCUET, 3aJaBIIMCh HOBBIMU BeIMYMHAMU: d; ap, Vi U

MOBTOPUTH LIETIOUYKY pacyeTa.

2.3.5. [ToxOop monepevHoii apMaTypbl

[Ton6op (pacdeT) monepeyHor apMaTyphbl IPOU3BOMST B TEX CIIydasx, KOrjaa

Q>0,5'Rpi'brho. 3)

JleBast yacTh 3TOTO HEPABEHCTBA MPEJCTABISIET COOON MaKCUMAILHYIO TOTIe-
pPEUHYIO CUJTy, a IIpaBas MUHUMAJBHYIO MONEPEYHYI0 CHITy, BOCHIPUHUMAEMYIO dJie-
MeHTOM 0e3 XOMyTOB. 31ech KoapdurueHt 0,5 mpuHAT AN TKENIOro 6eToHa, a Ry -

pacueTHOE CONPOTHUBJIEHHE OETOHA 0CEBOMY pacTskenuto, H/em? (tabm. I1. 2.1.)

CorunacHo [1] pacuer NpoOYHOCTH JIEMEHTOB HA MONEPEYHYIO CUITY BBIIOJIHS-
ercs no 1.1. 8.1.31-8.1.33. YuuTeiBasi, 4TO Ha pUreab ONUpaAETCs HE MeHee 4-X Mpo-
JOJBHBIX pedep IUIUT MEPEeKPBITHsI, BOCIONb3yeMCs peKoMeHanusmMu [3] u pacyer
BBIIIOJIHAM C YYETOM JECHCTBUS PABHOMEPHO PacHpeIeI€HHON Harpy3KHy.

Cxema noa0opa nornepevyHor apMaTypbl TaKOBa:

qsw=Q%(492Rpbho*)>(0,25 Ry 'b);
Smax: ((PbZRbtbhOZ)/ Q7 asw:(qswsw)/ (stnsw);

IaAc (sw — YCHIIMC, KOTOPOC AOJI’KHBI BOCIIPUHHUMATL IIOINIECPCUYHBIC CTCPKHU HAa €IUHU-

1y nanuHbl purens, H/cw;
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Q — MakcuManbHas1, nonepeyHas cuia, H;

Q2 = 1,5 (17151 TSKE0T0 OETOHA);

Siax — MAKCUMAJIbHOE PACCTOSTHUE MEXKY OCSIMU MOIMEPEUHBIX CTEPKHEH, CM;

5w — IUIOILA/b CEYEHHUS OIHOIO HOMNEPEYHOrO CTEPHKHS, CM?;

Sy — LIar MoMepeyYHbIX CTeP)KHEW Ha MPHUOMOPHBIX ydacTKax, (B CM), IPUHATHIH
OKOHYATEJIbHO MMYTEM CONOCTABJICHMS €T0 C IIAroM Smax, YKa3aHHBIM B Ta0u. 1. 3.2.)

Ry — pacyeTHOE CONPOTHUBIICHHE MONEPEYHOM apMartypbl, H/cm? (Tabm. I1. 2.1.)

Ngw — YHUCIO TOMEPEYHBIX CTEPXKHEH, PaCHOJOKEHHBIX B OJHOM HOPMAaJIbHOM
CEUEHHUH PUTEIISL.

B namem ciydae pacyeT MpPOYHOCTH HAKIOHHBIX CEUEHUN BBIMOJIHSIETCS C
YYETOM pacyeTa, BBINOJHEHHOro B 11.2.3.4. Purenp apMupoBaH ABYyMS IUIOCKUMHU
kapkacamu. [Tonepeunbie cTep:kHU U3 cTanu kinaccoB A-400.

Penrenue. 3amannomy kiaccy 6etona coorBeTcTByeT Rbt=0,8MIIa=80H/cm?.

Cramu knacca A400 cootBercTByeT Rsw=280MI1a=28000 H/cm>.

[Tpu 0THOPSIIHOM PACIOJIOKEHUH CTEpKHEN BenmunHa a=3,0+0,5x2,8=4,4cMm;
ho=90-4,4=85,6 cm.

Tak xak Q=396800 H>0,5-80:30-85,9=102720 H (1o dopmyine 3), HeoOXxo0-
JIM pacyeT MOMepeyHON apMaTyphbl.

qsw=(396800)*/4-1,5-:80-30(85,6)>=1492,2 H/cm > (0,25:80-30)=600 H/cm

[Ipuanmaem qsw=1492,2 H/cwm.

Smax=(1,5-80-30(85,6)?)/396800=66,5 cm

<h/3=90/3= 30 cum;
< 50cm;
Tax xakx h=90 cm> 45 cMm, 10 Syy1 = <S.  =66.5cum

CormocTaBistoT BCe TPU 3HAYCHHWS W W3 HHUX BBIOMPAIOT HAWMEHBIIEE.
OKpyTJISIOT €ro B CTOPOHY YMEHBIIEHUSI C KPaTHOCThIO ScM. B naHHOM citydae npu-
HumaeM S,=30 cM. [lockosibKy 3TO 3HaUeHHE OOJIbIIE TOTO, YTO YKa3aHO B CTPOKE

tabun. I1 3.2. gt d=28 MM, TO mpuBapka MOMEPEUHBIX CTEPXKHEH CBapOYHOI Mallu-
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HOM BIIOJIHE OCyII€CTBUMA.

Toraa asw=(1492,2:30)/(28000-2)=0,799 cm?

[IpuHnumaeM guametrp paBHbld 12 MM mo Ta6a. Il 2.2. Dto 3HavyeHue He
MEHbIIIe 3HauYeHUus dy, MpuBeAeHHOTO B cTpoke 2 mo Tabmn. IT 3.2. CnemoBarenbHO,
MEPENKOT MOMEPEUHOr0 CTEPKHSI BO BPEMsI M3rOTOBJIEHUSI KapKaca UCKIoueH. UTak,

(akTHUeCcKas IIomaah, cedeHns cocrasiseT 1,131 em?.

[ITar monepeyHbIX CTEPKHEN B CPEIHEN YACTH MPOJIETA

<(3/4)h=(3/4)90=67,5 cm

< 50cu: [TpuHuMaeM Sy,=50cMm.

w2

2.3.6. IlocTpoenne 3M0PbI MAaTEPHAJIOB (ApMAaTyPHI)

Dmropa MatepuainoB 06a3upyercs Ha pacderax 1o .. 2.3.3 u 2.3.4.

Pemenue. Tak kak B paccmarpuBaeMom ciiydae 15cm<b<35cm, TO 3a rpaHb
OMOpbl HEOOXOUMO 3aBECTH JiBa CTepxHs. [I[puHuMaeM pereHne 3aBecT 3a I'paHb
OTIOpPBI CTEP>KHU HUKHETO psina (2 K28 A400) u o6opBaTh B MpOJIETE CTEPIKHU BEPX-
Hero psaa (2028 A400) (cm.puc. 2.3,a).

Brruncrnsiem pacueTHyro HECylIyt0 ciocoOHOCTh ceueHust A-A (cm.puc.2.3,r):
BBICOTA C)KAaTOM 30HBI OETOHA

x =R A /Rpyb=35000-12,315/1050-30=12,315 =13,7cm,

Hecymas cnoco6HOCTh ceuennss M a“" = RiAq(hy -0,5x) =
=35000- 12,315(85,6-0,5" 13,7)=339,430:10°> H'cM=339,43 kH'm.

DTO 3HAUYE€HHE OTKJIAJIBIBAEM BHU3 OT FOPU3OHTAIILHOM JIMHUU SIIOPHI U3THU-
OaroImx MOMEHTOB M MPOBOJMM IMapaIeTLHO € OTpe30K mpsiMoii (cm.puc.2.3,0).
[Tocnennuii mepecekaeTcsi ¢ KpUBOM 3MIOPHI U3THOAIOIIMX MOMEHTOB B JIByX MECTaX.
OTH MecTa Ha3bIBAIOT MECTAMHU TEOPETHUECKOTO 0OphIBa cTepkHEH. M3 Toduek Teope-
TUYECKOr0 OOphIBa CTEPKHEW MPOBOJUM BHU3 KOPOTKHUE BEpTHKaJIbHbIE JUHUHU. Ha
YYaCTKE MEX]Iy STUMU JIMHUSIMU U3TUOAIOIINA MOMEHT B JIIOOOM HOPMaJIbHOM ceve-

HUU OoJiblie Hecyled crnocoOHocTU ceueHus:i A-A. CrenoBaTellbHO, HYKHO BKIIIO-
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YUTh B pabOTy CTEP>KHHM BEPXHEro paja. Beluucisiem pacyeTHyr0 HECYIYIO CIOCO0-
HOCTb B ceueHuu b-b:

x =35000-24,63/1050:30=27,37 cm;

M5~ = 35000-24,63(82,6 - 0,5 *+ 27,37) = 594:10° H cm = 594,1 kH"M™m.

OTO YMCIIEHHOE 3HAY€HUE OTKJIAJbIBAEM BHHU3 OT TOPU30HTAIBHOW JIMHUU
AMIOPHI U3TUOAIOUINX MOMEHTOB U MPOBOJAM MapajuIeNbHO €l 0Tpe3oK npsAMoi. Ou-
rypa, BKJIOYarouas B ce0s dMiopy U3ruOariux MOMEHTOB U BCE TO, YTO 3aIITPUXO-
BaHO Ha puc.2.3,0, HA3bIBACTCS AIIOPOI MaTEpUAJIOB.

Jl1st Toro, 4ToObl 0O0OpPBAHHBIE CTEPKHU PA0OTANIM B MECTaX TEOPETUYECKOIrO
0oOphIBa C MOJHBIM PACUETHBIM COMPOTUBICHUEM, UX MIPOJOJIKAIOT B KAXKIYIO CTOPO-
Hy 1160 Ha BenuuuHy W, nubo Ha [, (mpuHUMaeTcss Haubosbllee 3HaueHue). Takum
o0pa3oM, JJIMHA CTEP>KHEW BEPXHETO psijia paBHA PACCTOSHUIO MEXKy TOYKaMU TEO-
peTrueckoro oopbiBa itoc 2W uiu 2/,

JliiHy 3amycka cTepHel 3a TOUKY TEOPEeTHYECKOTro 0OpbIBa, 00eCIeunBaro-
I[YI0 IPOYHOCTh HAKIIOHHOTO CEYEHHS IO MOMEHTY, BBIYUCIISIIOT IO (popMyJie

W:Q1/2qsw+5d,
rae Q; — momnepeyHasi cujia B HOpPMaJIbHOM CEUYE€HHUH, TPOXOJSIIEM Yepe3 TOUKY TeOo-
peTrueckoro oopsisa, H;

Qsw — YCHJIHE, BOCIIPUHUMAEMOE MIPUHATHIMU XOoMyTaMu, H/cwm;

d — nuameTp 0OPHIBAEMOTO CTEPIKHS, CM.

PaccrostHrie OT OCu OIMOpPBI 10 MECTa TEOPETHUECKOro 0OphIBa MPEACTABISAET
co0oi1 abcirccy TOUKH MepeceueHus MpsMoi

Ma A% =339,43 kH * M ¢ mapabosoii My = 0,5¢°1Y — 0.5q°[Y?.

[Tpunumaem My = Ma2*" 1 IpUBOJUM ypaBHEHUE K 00LIEMY BUA

Yz-ZY‘f’ (MA_Aceq/O,Sq,):O

Y?2-5,78Y+ 339,43/(0,5:137,3)=0 unu  Y*-5,78Y+4,95=0 toraa

Y,=5,78/2- /5778 —495=1,05 M

Y,=5,78/2+ /5'%-4,95 =473 M (cM. puc. 2.2,6)
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[Tonepeunyto cuily B MeCTE€ TEOPETUUYECKOTO OOphIBa OMpeessieM U3 MOJ0-
Ousl TPEYTOJIBLHUKOB TI0 MIOPE MOMEPEYHBIX CUJT (CM. puc. 3,B)

Q:1=(Q/0,51)(0,5/-Y1)=(396,8/0,5-5,78) - (0,5°5,78-1,05)=252,6 xkH

VYcunue B XoMyTax Ha €IMHUILY JIJIUHBI PUTEIIS

gsw=(28000 -1,131- 2)/30=2011,2 H/cm

JlnrHa 3aaeKu

W =252600/(2:2011,2)+5°2,8 = 76,8 cm.

JlnrHa 30HBI aHKEPOBKH JIOJDKHA OBITH HE MeHee /,,, (cMm 1m.10.3.25[1])ne

menee 15d; ne menee 200 mm u He MeHee 0,3 [y (cM. 111, 10.3.24-25 [1]), rae:

AS'Calzl . 122)6& = 1 17,SCM, rac
24,63

lan=01" 1
an O’anAS,ef

l0.an=Rs" A¢/Rpondgui=35000-6,158/200-8,79, rne
Ruona=n1M2"Rp=2,5-1-80=200
Takum 00pa3om, IJIMHA CTEP>KHEN BEpXHETO psifa
[ -2y +2w=5,78-2-1,05+21,175 =6,03 M, uTt0 OOJBIIIE IJTUHBI ApMATYPHI TIEP-
BOTO psifla M JIJIMHBI PUTEIIA, Yero HE MOXKeT ObITh. [IpmHUMaeM muHY apMmaTyphl

BTOPOTO PsiJIa aHAJIOTHYHYIO [IEPBOMY.
2.3.7. IIpoBepka aHKepPOBKHM MPOAOJIbHOM PACTAHYTOH apMaTypbl
Ha omope

[IpoBepKy aHKEpOBKH MPOU3BOJAT C LEIbI0 UCKIIOUUTH BO3MOMXHOCTH IPO-
CKaJIb3bIBAHMS apMaTyphl B OeTOHE. AHKEpOBKA CUMTAETCS 00SCIIeYeHHOM, ecu (hak-
TUYECKUH 3aITyCK CTEPKHEHN MPOJIOJIbHON PACTAHYTOM apMaTyphbl 3a IpaHb OMOPHI pa-
BEH WK OO0JIbIIE 3HAUCHUH, YKa3aHHbIX B 1.10.3.25[1].

Wcnionp3ys qaHHbIC TIPEABIAYIIAX TPUMEPOB, IPOBEPSEM aHKEPOBKY Ha OTOpE.

Pemenue. Tak kak Q>0,5Rybhg (cM. 1 2.3.5.), To 1irMHA 3amycka CTEp>KHEH 3a
BHYTPEHHIOIO TpaHb OMOpPHI JOHKHA ObITh HEe MeHee 15d=152,8=42 cwm, uto Gosblie
geM 20cMm u 6ombiie 0,3 [y n=0,3122,6=36,8cM. B nelicTBUTENHPHOCTH CTEPKHU 3aBe-
JEHbI 3a rpadb onopel HA 20-1=19 cMm, roe 1 cm - paccTosiHMe OT TOpLA PUTEIIS 10
TOpIIAa CTEPXKHSA, CIEOBATEIIPHO, aHKEPOBKA CHUJIAMU OICIIJICHUS HE oOecIeueHa.

Heo6xonuma momMoris aHKepHOTo ycTpoicTBa. 1o 3Toi nmpuymHe KOHIBI CTepKHEH
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JOJIDKHBI OBITH IMPHUBAPCHLBI K HAACKHO 3aaHKCPCHHBIM OIIOPHBIM 3aKJIaAHBIM ACTAJIAM

(pacuéT 3aKJIaJIHBIX JeTalei BBIMOJIHIETCS 1o puioxkenuto b [1]).

3. Pacuer cTeHbI COOPHOIO Kej1e300€TOHHOI0 pe3epByapa, NpsiMo-

YIoJIbHOI'O B IJIaHe
3.1. O0mue cBegeHNns 0 pacyere

[Ipu ruapaBIMYECKOM HCTIBITAHUU PE3EpByapa CTEHA TOJBEPracTcs KPaTKo-
BPEMEHHOMY JIaBJICHHUIO BOJBI (TMIPH OTCYTCTBHH OOCHITIKM), a B CTAIUH DKCILTyaTalluH
- KpaTKOBPEMEHHOMY OOKOBOMY JIaBJICHUIO TPyHTA (TIpHU OMOPOKHEHUU Pe3epByape).
Kpome Toro, B cTagmm SKCIUTyaTallid CTEHA WCIBITHIBAET OJHOBPEMEHHOE JIJTH-
TeTbHOE BO3JICHCTBUE IPyHTA U BOJA. UTOOBI MOBBICUTH HAJIEKHOCTh PAOOTHI CTCHBI,
BEPTUKAIIbHBIE HATPY3KH, MIPIIOKEHHBIE K HEW, HE YUYUTHIBAIOT, TAK KaK B MPOIIECCEe
OKCIUTyaTallil pe3epByapa MOTYT OBITh TIEPHUOBI, KOTJa Ha TIOKPHITUH OTCYTCTBYET
3acChINKa.

[Ipu pacuere CTEHBI MBICICHHO BBIICSIOT BEPTUKAIBHYIO MOJOCY IMTUPHHON
1 M BMecTe ¢ HaxoIAIMMUCS Ha Hel Harpyskamu. [lomararor, 4To 3Ta mojoca KecT-

KO 3alleryieHa BHU3Y U IIApHUPHO 3aKpervieHa BBepxy (puc.3.1).

3.2. PacyeTHasi cxeMa M HArpy3KHu
PacueTnast cxeMa Jj1s1 pacueTa CTEHKH pe3epByapa npuBeieHa Ha puc.3.1
PacueTHas Harpy3ka OT JaBJeHUs BOJAbI HA ypoBHE 3aiiemiieHus (puc.3.1,0)
Ph, = yiynpsh, (4)

rae yr= 1,1 — koaPuImeHT HaIe)KHOCTHU IO HArpy3Ke;

ps=10 — IJIOTHOCTH BOIBI, kH/M>.

BpeMeHHyl0 paBHOMEPHO paCHpeENeHHYI0 Harpys3ky Pg,=10- 25xkH/M?,
HAXOJSLIYIOCS BOKPYT pe3epByapa Ha MOBEPXHOCTHU TPYHTA, 3aMEHSIOT SKBUBAJICHT-
HBIM CJIOEM I'pyHTa BbICOTOM hgyp = Psup/ prp,

II€ Prp — INIOTHOCTB IPYHTA.
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Ecnu pacctosiHue oT ypoBHs 3emiu (¢ yuetoM hgy,) 10 Bepxa cTeHKH 0003Ha-
9uTh hi, TO pacdyeTHass Harpy3ka oT OOKOBOTO JaBJICHUS TPYHTa HA YPOBHE COOTBET-
CTBEHHO Bepxa CTEHOBOM manenu P; u 3amemnenust P, (cm.puc.3.1,B) umeer 3Haue-

HUA

B=y, 7, p, h-1g”-(45°-05-9); (5)

P=P/ +P =y, y,-p, hig" (45" -0.5-0)+P; (6)

rae Yr— Ko (QULUUEHT HaJIeHOCTHU T10 Harpy3Ke
( s HaceimHOTO rpyHTa 1,15);

() — yroJl BHyTpeHHEro TpeHus rpyHTa (kosieonercs ot 30 go 45°)
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3.3. Onpenesienne M3ruda0IIMX MOMEHTOB
U pacueT padoyeil (BepTUKAJILHOM) apMaTypbl

W3rubatomye MOMEHTHI OT JaBjieHHs BobI (cM.puc.3.1,0):

2
Mz A E‘EE—;
15
_P,n?
17 333

N3rubarommume MOMEHTHI OT AaBjieHus TpyHTa (cM.puc.3.1,B):

_(P;-P)h* Ph?
15 8 '’

— 3 2
Md = [Oyi(P" o PI) + 01375PI]I]X0 B (Pz 61']:1 }xo - pl;{f} '

M, =

rAC paCCTOAHUC XO OIPCACIIACTCA U3 YPABHCHUA

— 2
0,)(P, - P, )h + 0,375P,h - 05(F, ~Pijxg _ P,x, = 0.

i

(7)

(8)

)

(10)

(11)

CreHy pacCuuTHIBaIOT Ha U3TUO OT JIaBJICHUS BOJIBI U IPYHTa paszjaenbHo. [1o

KOKJIOMY U3 paHee BBIYMCICHHBIX MOMEHTOB MPOU3BOIAT MOI00p MPOJOIBLHOMN ap-

MaTypbl KakK ISl IPSIMOYTOJIBHOTO cedeHus ¢ mmpuHoi b= 100cM u BbicoTON h=t.

TonumHy cTeHsl t ¥ r1yOuHY 3aJIeIKy €€ B 1a3 THUINA HY>KHO IPUHSATH 1o Tab:.3.1

Taomuma 3.1

BricoTa cTeHOBOI MmaHeu, TOJIMHA TTaHed TOHU3Y, ITyOnHa 3a/1e7IK1, MM

Bricora manenu 2400 | 3000 | 3600 | 4200 | 4800 | 5400 6000
TosmmHaa cTeHbI 140 | 140 | 180 | 230 | 240 | 300 320
['my6una 3aaenku 300 | 300 | 300 | 350 | 350 | 400 450

[Ipumeuanne. Tommmua MOBEpXy y BCEX CTEHOBBIX IMAHENIEW OJMHAKOBA U COCTABIIS-

eT 140mMm (6e3 yuera 0OBsi30uHOM Oanku). [Tanenu Beicotort 3600MM u Gosee ume-
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[Ipu BeIUMCIEHNN BEIMUUHBI a=ay+0,5d, HYy>KHO 3a7aThCs

ap=1,5 cm (1.5.5 [2]) v mpunsaTs d=1,0+ 1,2 cm

Koadpounuent ycnoBuit paboT GeTOHA Yp; NPUHATH pPABHBIM  €IUHUIIE

BCJICACTBHUEC KPATKOBPEMCHHOCTHU I[CﬁCTBPIH Harpy3o0K.

Haznauarot 1o JABEC CCTKH C Ka)KIIOﬁ CTOPOHBI CCUCHUA: 110 OI[HOﬁ Ha BCIO BbI-

COTY CTEHBI M II0 OJHOW B HW)KHEM 4acTU. BepTUKalbHBIE CTEPKHU SBIAIOTCS MPO-

JOJIbHOM pabodeit apMaTypoi, a TOPU3OHTAIIBHBIC - paclpeAeIUTEIbHON apMaTypoi

(ee quameTp HY>XHO MPUHUMATH 110 Tao. [1.3.4).

3.3.4 Ilpumep pacuyera cTeHbI COOPHOIO pe3epByapa, NPAMOYI0JbHOIO B

IIaHE

Ecmu BeicoTa manenu 4,8 M, To ee TonmuHa moHu3y 0,24 M, a riryOnHa 3a1e7Ku

B meneBoit maz — 0,35 m (cm. tab6n.3.1). Knaccy 6erona B20 npu y,,=1,0 (Tabm.

I1

1.2.) cootBercTtByeT Ry=11,5MITa=1150H/cm? (tabu. IT 1.2.), knaccy apmaTypbl A-

400 orseuaer Rs=350MIla= 35000H/cm? (Tabm. IT 2.1.).
Onpeoenenue nazpy3ok

Pacuetnas BeicoTa cTeHsbI (cM. puc. 3.1, a) h=4,8-0,35=4,45 m. I1o dpopmyne (4)
Py=1,1+0,95 ¢ 10 » 4,45=46,5 xH/m.
BricoTa skBUBaNIEHTHOTO CJ10s TpyHTa (cM. puc. 3.1, a)
hgup=25/17=1,47 m.

Ecnu BhicoTa cevueHust MMt NOKpbITUs paBHA 0,4M, a TOJIIMHA 3aCHIITKH CO-
ctasiset 1m, To h;=0,4+1,0+1,47=2,87m (cm. puc.3.1,0).

ITo popmyiie (5) P1=1,15+0,95 ¢ 17 « 2,87 « tg*(45°-0,5 * 30°)=17,75kH/M.
ITo popmyiae (6) P;=1,15 0,95 « 17 « 4,45 « tg*(45°-0,5 « 30°)+17,75=45,3xH/m.

Onpeoenenue uzzudarOuux MOMeHmMOo8
ITo dpopmyuie (7) Mao= -46,5 « (4,45)*/15= -61,39 xkHwm.

ITo popmyne (8) M;=46,5 « (4,45)%/33,3=27,65 xkHwm.
Mo dopmyste (9) My= ~(45,3-17,75) + (4,45)/15-17,75 » (4,45)%/8=
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=-80,31 xHwm.
[IpuBonum ypaBHeHue (11) k oO1ieMy BUIy U BBIYUCIISIEM KOPHU

. Ph

0,75Ph’
Xy +t————— ————=
0.5(P,-R)

—0.24* =0
T (AR

L] ° L] 2
oy DTS AAS s 0TS 1775 (449
0,5(45,3-17,75) 45,3-17,75

x; +5,73x,-13,53=0.Torna

2
5,73 5,73
Xoy = — ’2 —\/( ’2 ) +13,53 =-7,52 m;

2
5,73 5,73
Xgy = —— +\/( - j +13,53 =1,8 m;
2

2

[Ipunumaem xo=1,8 m (cMm. puc. 4,B).
ITo dbopmymne (10)

M,=[0,1(45,3-17,75)+0,375 * 17,75]4,45 * 18-

(45,3-17,75)(1,8)° 17,75(1,8)°
6 * 4,45 2

=40,61 xkHw™m.

Ioobop (pacuem) eepmukanvHoll apmamypol
0J151 6HYmMpPEHHell 2DAHU CIEHbl
Onropbl U3rudAOIIMX MOMEHTOB OTKJIQ/IbIBAIOT CO CTOPOHBI PACTSIHYTOT'O BO-
nokHa. 13 aToro cienyer, 4To Ha BHYTPEHHEW IPAHU CTEHbI BOZHUKAIOT PACTSATHBA-
IOIMe YCWIMH, OT JCUCTBUS M3rnmOaromux MoMmeHToB M»=61,39 xHm u M4=40,81
kHwm (cM.puc.3.1.6,8). Tak kak cTeHa UMEET MEePEMEHHYIO TOJIIHUHY, TO MOA00p ap-

MaTyphl IPOU3BOIUM IO 0OOMM MOMEHTaM.

Pacuem na oeiicmeue momenma M
TonmmHa CTeHsl, I11e 1eMCTBYET MOMEHT M>

t=14+10 400-35

=23,3 cM (110 TMHEWHON UHTEPIIOJISIINN ).

3amaemcsa d=1,2 cMm, Torma a,= 1,5 cM, Tak Kak ToaIxrHa cTeHbl 0ojiee 100Mm
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(m.5,5 [2]). Bennuuna a= a,+0,5d=1,5+0,5 « 1,2=2,1cm.
Pa6ouas BeicoTa ceuenus ho= t-a =23,3-2,1=21,2 cm.

M, _ 6139000
R,bh) 1150 * 100(21,2)*

b

Bemnuuna o, =

Jlia snemenTa u3 6etoHa knacca B20 ¢ apmatypoii kinacca A-400 npu ypg=

1,0 HaxXoaum OLR, NpCABApPpUTCIIbHO OIPCACIIMB IPCACIIBHOC 3HAYCHUC OTHOCHUTCIIb-

HOM BBICOTHI C’)KaTOM 30HBI OeToHa Er 110 hopmyiie (8.1) [1]

0.8 0.8

R =1L R /700 1+350/700

=0.533

dy=Ep - (1-0.5-£,)=0.533-(1-0.5-0.533) = 0.39

Tak kak «, =0.119<a, =0.39, TO c:KaTas apMarypa 1o pacuery He TpeOyeTcsl.
IIpn @, =0.119 BEIUYUHY & HaxonuMm no Ttaou. I1.3.1. mpun. 3 wmm no

bopmyne &=1-./1-2a,

0,006
5:0,12+0,010 ;e =0,127.;£=1-./1-2-0,119 = 0,127

Tpebyemas miomanb ce4eHus pacTsIHYTOM apMaTyphbl

b bh, = 0.127ﬂ100 -21.2 =8.85¢cm’
35000

R
A =E20
se‘R

S

E=1-/1-2a,

Pacuem na oeiicmeue momenma M,

Tonmmna crensl t=14+10—=17,7 cm;
480

4061000
" 1150 « 100(15,6)*

h,=17,7-2,1=15,6 cM; « =0,14<a, =0,39

R 1150
=1-/1-2-0,14=0,158; 4, = £~ bh, =0.158
° g GKRS ° 35000

100-15,6 =8.1cm’

ITo HanOonbLIEMy 3HAYEHHIO TUIOLIA/IM CEYEHUS IPUHUMAEM B KauecTBE Bep-
TUKanbHOU apMatypbl 8 & 12 A400 (ta6n.Il1.3.3). @akTuyeckas miomaab CEYEHUs

cocrasiser 9,05 cM’. B KauecTBe TOPU3OHTAIBHON apMaTyphl IPUHUMAEM CTEPKHH
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nuameTpoM 6 Mm ¢ marom 300mwm (ta6s1.11.3.4.) u3 cranu kinacca A240. Takum obpa-

30M, Y BHYTPEHHEW I'PAHU CTEHBI yCTAHABIMBAEM OJHY CETKY.

Iloobop eepmukanvroil apmamypsl 01 HAPYHCHOU 2PDAHU CIEHDL.

Ha Hapy»HO# I'paHu CTEHbI BOSHUKAIOT PACTATUBAIOIINE YCUIIUS OT JEeUCTBUS
m3rudaromnmx MomeHToB M3=80,31kHw™m 1 M;=27,65 xHm.

[TockoJIbKy 3HAa4Y€HHS MOMEHTOB 3HAUUTENbHO paszinyarorcsa (B 2,9 pasza),
MIPUHUMAEM PEIICHUE apMHUPOBATh HAPYXKHYIO I'paHb CTEHBI JByMsl ceTkamu. OnHy
(OCHOBHYI0) PacCIIOJIOKHUM TI0 BCEHM BBICOTE CTEHBI U IIOIIA/h CEYEHHUS €€ BEePTUKAIIb-
HOM apMaTypbl BBIYMCIMM MO MOMEHTY M. Jpyryo (I0MOJHUTENBHYIO) PacIoio-

’)KMM B HU)KHEM 4acTH CTCHBI.

Pacuem no momenmy M;

0,447 * 445
8

Tommuua crensl t =14+10 =18,1 cMm;

2765000

h,=18,1-2,1=16 cm; ,, = 5
1150 « 100(16)

=0,094<a, =039

R
E=1-41-2-0,094 =0,1; 4, = fR—bbho = 0.13151(;5(;)()100-16 =5,26cm”

B kauectBe BepTHKanbHOI apMaTypsl ipuHuMaeM S & 12 A400 (cm.Taba.
I1.3.3). dakTHueckas miomags — 5,65 cM>.B kauecTBe TOPU30HTATBEHON apMATYPhI
MPUHUMAEM CTEP>KHU AuaMeTpoM 6 MM ¢ 1marom 350mm (cm.tabin.I1.3.4.) us cranu

kiracca A240.

Pacuem no momenmy Ms;

0 - 8031000
" 1150-100-(21.2)

=0.155<a, =0.39;£ =0,17;

A =B pn =007 199 100,212 = 11,8402
R 35000

N

[Tnomane ceueHnst BEpTUKAIbHBIX CTEPIKHEN JOMOJIHUTEIbHON CETKU
11,84-5,65=6,19 cm?.

B kadecTBe BepTHKaIbHOI apMaTypbl JOMOIHUTENBHONU CETKU NMPUHUMAaEM 8 &
24



10 A400. ®akTuueckas miomans pabodeit apmarypsl Ag=6,28cm>. B kauecTBe rOpHU30H-
TAJIbHOM — CTEPKHU U3 cTaiu kiacca A240 nuametpom 6 MM 1 maroM 350 MM.

[Tocne moxbopa nmuameTpa u 1mara pabodeld U pacrpeneaIuTeTbHON apMaTyphbl
BBIITOJTHAETCS KOHCTPYUPOBAHUE CETOK.

4. PacueT cTeHbl MOHOJIMTHOIO IMJIMHAPUYECKOT0 pe3epByapa

Ha nunuaapudeckue pesepByapbl IEUCTBYET JBa BUJIA YCUJIUN: KOJIBLIEBbIC-
pacTsaruBampoye (rOpu30HTAIbHBIE) OT AABJIEHUS BOJbI U BEPTUKAJIbHbIE M3TrHOaro-

IMXEC MOMCHTHBI OT JJAaBJICHUA BOJbI U I'PYHTA.

4.1. OnpenesieHne pacuyeTHbIX YCHINH

KombueBble pacTaruparoniye ycuans B JI000M CEUEHUU CTEHbI, YAAIEHHOM OT
JTHUIIA Ha PACCTOSTHUE X, OMPENIETSIOT 10 hopMyJie:

S
N.=N)—-Prin +n,|1-"
X X b 771 772 h (12)

rae  NY% — KoJbIIEBOE YCHIIME B PACCMATPUBAEMOM CEYEHHH 0€3 yueTa
CBSI3U CTEHBI C JTHUIIIEM, PACCUYUTHIBAEMOE 10 hopMyJIe:
N% =ysyaps(h-x)r;

V= 1,1— k03P PULIMEHT HAAESKHOCTH IO HArPY3KE;

pe = 10 — mnotHOCTH BOAbI, KH/M?;

h — BeICOTa CTEHKH; I — painyC pe3epByapa;

Ph = ysyapsh — ruapocTaTHueCcKO€ JaBlieHUE Y HU3a CTCHBI;

S = 0,76 rt — yrpyrast XapaKTepUCTHKA CTEHBL,

t — TommuHa ctensl, paBHas 0,5th (roe r u h moacrassioT B M, a t — monyya-
I0T B CM), JIOJKHA OBITh HE MeHee 12 cwm;

11 ,1)2 — KO3PPUIIUEHTHI, MPUHUMAEMBbIE 110 Ta0. 4.1.B 3aBUCUMOCTHU OT BEJIU-

YUHBI =X/ S
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CreHy MO BBICOTE pe3epByapa MBICICHHO pa30MBaIOT Ha 30HbI BHICOTOM MO 1

M (HaYMHAasi CHU3Y) U IPUHUMAIOT JIJIS1 KaXKJI0M 30HBI KOJIBIEBOE PACTATMBAIOIIIEE

Ta6muma 4.1

Tabnuma ko3 PUIMEHTOB 7, U 77, A pacyeTa CTEHOK KPYIJIBIX PE3EPBYapoOB

o=x/S |M n. o=x/S |M N

0 1,0 0 2,0 20,0564 | 0,1231

0,1 0,9004 0,0903 | 2,1 20,0618 | 0,1057

0,2 0,8024 0,1627 |22 20,0652 | 0,0896

0,3 0,7078 02189 |23 20,0668 | 0,0748

0,4 0,6174 0,2610 | 2.4 20,0669 | 0,0613

0,5 0,5323 0,2908 | 2.5 20,0658 | 0,0491

0,6 0,4530 0,3099 | 2.6 20,0636 | 0,0383

0,7 0,3798 0,3199 | 2,7 20,0608 | 0,0287

0,8 0,3131 0,3223 |28 20,0573 | 0,0204

0,9 0,2528 0,3185 |29 20,0535 | 0,0133

1,0 0,1988 0,3096 | 3,0 20,0493 | 0,0070

1,1 0,1510 0,2967 | 3,1 20,0450 | -0,0019
1,2 0,1092 0,2807 |35 20,0283 |-0,0106
13 0,0729 0,2626 | 4.0 20,0120 | -0.0139
1,4 0,0419 0,2430 |45 20,0024 | -0,0109
1,5 0,0158 02226 |50 0,0020 20,0065
1,6 20,0059 02018 |56 0,0029 20,0023
1,7 20,0236 |0,1812 | 6,0 0,0024 20,0007
1,8 20,0376 |0,1610 | 7,0 0,0007 -0,0006
1,9 20,0484 | 0,1415
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yCWJIME PaBHBIM 3HAUYEHMIO B €ro cepenuHe. Pa30uBKa CTeHbI HA 30HBI NTOKa3aHa Ha
puc.4.1.a. [Ins ynoOcTBa BHIYUCICHHS pACYET CBOJAT B TAOJMILY, SMIOPa KOJIBLIEBBIX

PaACTATHBAIOIINX YCUIIUHM TTOKa3aHa Ha puc. 4.1,0.

MakcuMalIbHBIM U3TUOAIOIIUH MOMEHT OT JIaBJICHUS BOJIBI, ICUCTBYIONIUNA B
BEPTUKAIILHON (MEpUINOHAIBHON) TUIOCKOCTH, OMPEACINSIOT Mo (popmyrie:
M, = 0,5P,S? [1-S/h] (13)
MakcruMalIbHBIM U3ru0aOIN MOMEHT B BEPTHKAJILHON (MEpPUINOHATILHOM )

IIJIOCKOCTH OT AABJICHUA I'PYHTA IPU HAJIMINU BpeMeHHOﬁ Harpy3kKu Ha IIOBCPXHOCTU

3eMJIH BOKPYT pe3epByapa OINpeesioT o hopmyie:

14
(1” P;__]S (14)
M, =0,5P,8%|1 -~ 27 |

Dmnropa u3rudarImx MOMEHTOB TTOKa3aHa Ha puc.4.1,r.

)
\.St
@ e 0 V3 1
o =
=] =, - B
_‘.‘___ _': s
3 E'. K—C\:I ___.BT. -
[T
£ £ ———\
== B |
N 3 A
[To=]
3 12> —
‘-—-A,._._._/ w K ’
SPVEEE My Mrp

Puc.4.1. K pacuery CTeHBI OTKPBITOTO LIMJIMHIPHUUECKOTO pe3epByapa:
A — pa30uBKa CTE€HBI Ha 30HBI; O — AMIOpa KOJIBLIEBBIX YCUJIMI; B — 3MIOpa U3-

FI/I6aIOH_[I/IX MOMCHTOB OT JABJICHUA KUAKOCTHU; I' — TO KC, OT HJABJICHUS I'PYHTA
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4.2. OnpeaesieHue IJIOMAAU CEYEeHNUS KOJIbIEBOW U
BEPTUKAJIBHON apMaTypPbl

TpeOyemyto mioaabs NOMEePEeYHOro CEUeHUs KOJbLIEBOW apMaTyphl OIpeie-

JISTFOT JIJIS1 KaXKIOM 30HBI BRICOTOM 1 M 110 hopmyie

[To Hell monOuparoT HEOOXOIMMOE YUCIO CTEPXKHEH, U pe3yJbTaT CBOIAT B
Tabn. 4.3.

B MoHOIMTHBIX cTeHax 0e3 MpelBapUTEIbHOTO HANpPsHKEHUS! KOJBIEBYIO ap-
MaTypy pacrojiaraioT ¢ JBYX CTOPOH, cOOitofas TpeOyeMylo TONIIMHY 3alUTHOTO
ciosi 6eToHa.

BepTtukanbHyro apMarypy ¢ BHYTPEHHEW CTOPOHBI CTEHKH ONPENEISAIOT U3
pacueTra Ha BO3JEHCTBHE JABJICHHS BOJIbI, T.€. IO MOMEHTY M, MpU 3TOM CTEHY pac-
CUMTHIBAIOT KaK M3rubaemMyro IUIMTY C OJMHOYHOM apMaTypod Mpu pa3zmepax
b=100cMm, h=t.

BepTukanbHyto apMatrypy ¢ Hapy>KHOM CTOPOHBI CTEHKH OIMPEIEISAIOT 10 MO-
MEHTY M.

[TogoOpanHbIe BEpTUKANIBHBIC CTEPKHHM pPACIOJIATalOT C BHYTPEHHEH W
Hapy>KHOW CTOPOH CTEHBI.

4.3. [Ipumep pacyera CTEHKM MOHOJHMTHOIO OTKPBITOI0 HWIHHAPHYE-
CKOr'0 pe3epByapa

Jlano: Pagnyc pesepByapa r=9 M, Beicota h=4,0 M. CTeHa XeCTKO 3alleMiIeHa B
JTHUIIE U UMEET OOCHINKY IO Bceil BhicoTe. OCTanbHbIE TaHHBIE: Klacc O€TOHA, KJlace
apMaTypHOU cTaiii, 00BEMHBIN BEC TPyHTA, YIOJl BHYyTPEHHETO TPEHHUS, BpEMEHHAS
Harpy3ka Ha HOBEPXHOCTH 3€MJIA BOKPYT pPe3€pByapa - T€ K€, UTO U B MPEAbIAYIINUX
MpUMEpax U COTJIACHO MUCXOAHBIX JAHHBIX MO 1I.1.

Pemenue, TomnuHy cTeHbl Ha3HaAYaeM 10 NpuOIMKeHHOU Gopmyrie t=0,5rh=

=0,5.9.4=18 cm.
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MBpIceHHO pa3aensieM CTEHY IO BBICOTE Ha 4 30HbI, BRICOTON 1O 1 M Kaxaas
(cm.puc.4.1, a).
OmnpenensieM KOJIbLEBBIE PACTITUBAIOLIIME YCHIIUA B KaX 101 30He (Tabn.11.4.2).

Breipaxenue y ) Y, P T=1,140,95¢ 10 * 9 =94,05;, OHO BXOAUT B IIEPBbIN YJICH IIpa-

Boi yactu popmysl (12). PaccTosiaus (h-X) 1 X, BXOASIIKME B ATOT K€ YJICH, IPUBEICHHI B
npaBoii yactu puc,4.1,a.
['mapocraTdeckoe AaBlieHHE B YPOBHE HU3a CTEHBI

thyfyn pg h=1,1+0,95 10 « 4=41,8 KH/C

Bripaxkenune Pp-1=41,8+9=376,2
Yhpyrasi XapakTEpUCTUKA CTEHBI
S=0,76/1t=0,76/9 « 0,18=0,967.

Bripaxenue (1 -ISJ = (1_0,a67 j =0,758.

Koaddunments! n, un, onpenensem mo 1admn.4.1., ucnonb3yst TUHEHHYIO HHTEP-

IIOJIAIHIO.

0
KOJ'II)HCBOC pacTiATuBaromee yCuine oe3 y4ye€Ta CBA3U CTCHBI C JHUIIEM N

OTIPEICJICHO ITyTEeM YMHOXEHUSI 3HaUYE€HUM, HAXOAAIIUXCS B cTON01ax 2 u 3 Tabin. 4.2

KonbueBoe pacTiarnBaromiec yCujime ¢ ydeTtoM CBsA3U CTCHbBI C THUIICM Nx orpceac-

JIEHO C MCIOJIL30BaHEM 3HAUYEHUH, 3aIIMCaHHbBIX B cTojionax 4,7,8,9,10 tadn. 11.4.2.
Ilooobop konvuyesoit apmamyput

[Ipu 3amaHHOM TMAMETpPE pe3epByapa IJMHA CTEPKHEN KOJIBLEBOM apMaTypbl
coctaBuT 0kojio 60 M. [1o 3Toil mpuUKMHE CTEpKHHU B MPOLIECCE MOHTaXXa HY>KHO Oy-
JeT cThiKoBaTh. CTBHIKM BHAXJIECTKy (0€3 CBApKH) HEOMYCTUMBbI, TaK KaK CEUYECHHE
CTEHBI MOJHOCTHIO pacTsaHyTo (11.5.37 [2]). UTo KacaeTcsi CBapHBIX COEIUHEHHI, TO
BO3MOXKHBI JIBa BapWaHTa: JHOO CTHIKOBBIC COCAMHEHHS, OCYIICCTBIIIEMbIC PYYHOU
JyTOBOM CBapKOW MPOTSKEHHBIMU IIIBAaMH C HaKJIaJKaMH M3 CTep)KHeW (1mo3.15

1a6:51.38 [3]), 1100 coearHEHNE ABYX CTEPKHEH BHAXJIECTKY, OCYILLECTRIIEMOE PYUHOM
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JyTOBOM CBAapKOM MPOTSKEHHbIMU IBaMH (1103. 16 Ta61.38 [3]). OxHako B 06oux
Cllyyasix MUHUMAJIbHBIN uaMeTp crepxkHeil coctaBnsieT 10 mM. Takum oGpazom, B
KauyecTBE KOJIbLIEBOM apMaTypbl HY»HO M0100paTh CTEpKHU TuaMeTpoM He menee 10
MM.

3Has TpedyeMyro Mo pacueTy IJIOMaab CEUeHHs apMaTyphl (ctonber 4 Tadm.
4.3), nonoupaem no tabn.I1.3.3. yucno crepxxkueit nuamerpoM 10MM U pe3yibTaThl
3amuCchIBaeM B CTOJIOIBI 5 U 6. 311ech oOpalaroT Ha ceO0s BHUMaHHE JBa OOCTOSTEIb-
ctBa. Bo-nepBbix, ¢akTuyeckas miomans B 30Hax | u [V 3HaunTensHo Oosblie Tpe-
Oyemoii mo pacuery. Bo-BTOpBIX, MATH CTEP)KHEW HE XBATUT, YTOOBI B KaXKJIOW U3
YKa3aHHBIX 30H PABHOMEPHO Pa3MECTUTh CTEP>KHU MOPOBHY y BHEIIHEH W BHYTPEH-
Hell cTopoH cTeHbl. 3ameHa cranu kinacca A400 ctanbio kinacca A240 He u3MeHuna
MOJIOKEHHE JieJ1 B ATUX 30Hax (ctonoubl 8,9,10 tabdn. 4.3.). Ilo HameMy MHEHHIO,
IpearnouTeHue cleAyeT OTAaTh nepomy Bapuanty. Ho B I u IV 30Hax HeoOxoaumo
ycTaHoBUTh 110 6 & 10 A400(mo Tpu CTEpAKHS C KaKIO0W CTOPOHBI).
Pacuer no packpbITHIO TPEUIMH Mbl HE BbINOJHsAEM. [[09TOMY IPUHATYIO KOJIBLIEBYIO
apMaTtypy OcTaBisieM 0e3 N3MEHEHHS.
MakcumanbHbId U3ru0aroMii MOMEHT OT JAaBJICHUS BOJBI U COOTBETCTBYIOIIASL EMY
apMatypa y BHyTpeHHel noBepxHocTu cTeHbl: [1o popmyre (13)
M,;=0,5- 41,8 (0,967)*0,758=14,81 xH ™ (puc.4.1,8).
ITon6op BepTHuKanbHOM apMaTypsl: h,=t-a=18-2,1=15,9 cm,

1481000
OCm = )
1150 + 100 * (15,9)

=0,051<a, =039 (cm. pacyeT HPAMOYTOJIBHOTO

pe3epByapa, npumep 3.3.4).

[To Ta6mn. I1.3.3. npuHMMaeM B KauecTBe BepTUKaIbHOM apmaTypsl 510 A400.
daxtrueckas miomans 3,93 cm?. Io Tabdmn. I1.3.4B kauecTBe TOPU30HTAILHON apMa-
Typbl IPUHUMAEM CTEPKHU JuaMeTpoM 5 MM ¢ maroMm 350 MM W3 cTanu Kjacca
B500.

MakcumanbHBIA U3rH0AIONUii MOMEHT OT OOKOBOTO JAaBJICHUS TPYHTA U COOT-
BETCTBYIOIIAsl €My apMaTypa y Hapy>KHOW MOBEPXHOCTU CTEHBI.

BricoTa 5kBUBaNEHTHOTO 1105 rpyHTa hgyy=1,47 cM (cM. pacyeT npsMOyroJib-
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HOTO pe3epByapa).
bokoBoe€ 1aBieHUE rpyHTa HA YPOBHE BEPXa CTEHBI
P=Y +¥n Prp Dsup tg?(45"-0,5+ ©)=1,15+ 095+ 17 » 1,47 » tg*(45"-0,5 + 30") =
=0.09 kH/M.
BboroBoe JABMEHHE TPYHTA Ha YPOBHE BEpXa THHIITA
Py=Y £y Prp (rthy, e’ (457-0,5 + @)=1.15+ 0,95 + 17+ 5,47 + tg’(45°-0.5 + 30°) =
=33.83 xH/Mm.
[To popmyne (14)
[1— 209 }0,96?
L 3383

4

M,,=0.5+ 33,83+ (0,967)’ =13,02 kHm.

Iloo60op sepmukanvnoil apmamypul

1302000

a, = _=0,045<a, =039
1150 + 100(15,9)

&E=1-./1-2-0,045=0,046; 4, = é‘llsbbho = 0.0463’151(;5000100-15,9 =2,4cm’

[To ta6mn. I1.3.3. mpuHHMaeM B KauecTBE BEPTHKAIbHON apMaTyphl 5 &

10 A400. daktuueckas wiomanb 3,93 cm>.

[To Tabmn. I1.3.4. B kauecTBE TOPU3OHTAIBHOM apMaTypbl IPUHUMAEM

CTEPKHU JuaMeTpoM S5 MM c¢ marom 350 MM u3 ctanu kiacca B500.
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Hpuaoxenne 1

OcHOBHBIE CBeJIeHHS 0 0eTOHAX.
PacueTHble 3HAYeHUS] CONMPOTUBJICHNUS TAXKEJI0r0 0eTOHA sl Mpeae/ib-
HBIX COCTOSIHMI nmepBoH rpynnbl Ry u Ry, MIla

Taoauna I1.1.1

Bun Koaddumument | Knacc 6eToHa no npo4HOCTH Ha cxKaTHE
COIPOTHUBJICHUS Vo2 BI10 | BIS B20 | B25 B30
c)KaTHe 0ceBoe, 0,9 5,4 7,7 10,5 13,0 15,5

Ry 1,0 6,0 8,5 11,5 | 14,5 17,0
pacTsKEHHUE OCEBOE, 0,9 0,51 0,67 0,80 0,95 1,05
Ryt 1,0 0,56 | 0,75 | 0,90 | 1,05 1,15
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3HaYeHUs HAYAJIbHOT0 MOAYJISA YIIPYTroCTH 0€TOHA NPH C:KaATHM,

pacrsikenun Ep, MIla.
Tabmauuna I1.1.2

Knacc 0eTroHa 1o Npo4yHOCTH Ha CxKaTHe
B10 B15 B20 B25 B30 B35
19000 24000 27500 30000 32500 34500

IIpunoxenue 2

OcHoBHbBIE cBeJleHHsI 00 apMaType.

IIpoYyHOCTHBIE XaPAKTEPUCTUKHN HEHANIPATAEMON apMaTypPbl

Taoauna I1.2.1

Kiace PacueTHble CONPOTUBIEHHUS IS PEAETBHBIX COCTOSIHUN
apMaTypsbl nepsou rpynmnsl, MIIa
Pactsoxenuto Cxaruto
POJOJIBHON Ry IonepeyHon Rgy 2
A240 210 170 210
A400 350 280 350
A500 435 300 435 (400)
Bp500 415 300 390 (360)

[Tpumeuanue: 3HaueHus Ry B KpyTibIx cCKOOKax MCIONB3YIOT TOJIBKO MPHU pacuyeTax Ha KpaTKOBpe-

MEHHOE JICICTBUE HATPY3KH.
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CopraMeHT ropsiuekaTaHbIX ApMATYPHBIX CTEP:KHEM Taoauna I1.2.2

[IpokaTeiBaeMble TUAMET-
Huametp, ) . Macca
PacueTHbIe TuI01Ia 1M ONEPEYHOTO CEYEHUS, CM”, IIPH YHUCIIE CTEPIKHEN jgt
MM KI/M apMaTyphbl KJIacCOB
A240,
1 2 3 4 5 6 7 8 9 A400 A500 B500

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 1,7 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 5,5 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 | 18,1 | 1,578 + + -
18 2,545 | 5,09 7,63 | 10,18 | 12,72 | 15,27 | 17,81 | 20,36 | 22,9 | 1,998 + I -
20 3,142 | 6,28 9,42 | 12,56 | 15,71 | 18,85 | 21,99 | 25,13 | 28,28 | 2,466 + + -
22 3,801 7,6 11,4 15,2 19 22,81 | 26,61 | 30,41 | 34,21 | 2,984 + I -
25 4909 [ 9,82 | 14,73 | 19,63 | 24,54 | 29,45 | 34,36 | 39,27 | 44,18 | 3,84 + + -
28 6,158 | 12,32 | 18,47 | 24,63 | 30,79 | 36,95 | 43,1 | 49,26 | 55,42 | 4,83 I + -
32 8,043 | 16,09 | 24,13 | 32,17 | 40,21 | 4826 | 56,3 | 64,34 | 72,38 | 6,31 + + -
36 10,18 | 20,36 | 30,54 | 40,72 | 50,9 | 61,07 | 71,25 | 81,43 | 91,61 | 7,99 + + -
40 12,57 | 25,13 | 37,7 | 50,27 | 62,83 | 754 | 87,96 | 100,53 | 113,1 | 9,865 + + -

[Tpumeuanue. 3HaK «+» oNpeAesseT HAINYHNE JUaMeTpa B COPTaMEHTE AJIs apMaTypbl JaHHOTO Kiacca.



IIpunoxenne 3

I[aHHI)Ie IJISl IPOCKTHPOBAHUSA H3rudaemMbIx 3J1€eMEeHTOB

3HaYeHHA BeJIUYUH & M Om VISl pacyeTa MPOYHOCTH HOPMAJILHBIX ce-

YeHHUH
Tadauuna I1.3.1

S Ol S Ol S Ol S Ol
0,01 0,01 0,19 0,172 0,37 0,301 0,55 0,399
0,02 0,02 0,2 0,18 0,38 0,309 0,56 0,403
0,03 0,03 0,21 0,188 0,39 0,314 0,57 0,408
0,04 0,039 0,22 0,196 0,4 0,32 0,58 0,412
0,05 0,048 0,23 0,204 0,41 0,326 0,59 0,416
0,06 0,058 0,24 0,211 0,42 0,332 0,6 0,42
0,07 0,068 0,25 0,219 0,43 0,337 0,61 0,424
0,08 0,077 0,26 0,226 0,44 0,343 0,62 0,428
0,09 0,085 0,27 0,235 0,45 0,349 0,63 0,432
0,1 0,095 0,28 0,241 0,46 0,354 0,64 0,435
0,11 0,104 0,29 0,248 0,47 0,359 0,65 0,439
0,12 0,113 0,3 0,255 0,48 0,365 0,66 0,442
0,13 0,122 0,31 0,262 0,49 0,37 0,67 0,446
0,14 0,13 0,32 0,269 0,5 0,375 0,68 0,449
0,15 0,139 0,33 0,275 0,51 0,38 0,69 0,452
0,16 0,147 0,34 0,282 0,52 0,385 0,7 0,455
0,17 0,156 0,35 0,289 0,53 0,39 0,71 0,458
0,18 0,164 0,36 0,295 0,54 0,394 0,72 0,461
E=x/h; a,=1-0,58); €&E=1-J1-2a,; ap=¢5,(1-0.55;)
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LE

J{aHHbIE 1151 KOHCTPYMPOBAHUSA CBAPHBIX KApKacoB Taoauua I1.3.2

1.Inametp pabouux crepxkuet d, MM 3;4;5 6 8,10 12 14,16 18 20 22 25 28 32 36,40

2.HauMmeHbInii TUaMeTp pacipeaeIuTeNb-
3 3 3 4 5 6 6 8 8 10 10 12

HOU (WJIH TTONIEPEYHOM ) apMaTyphl dyy , MM

3.HauMeHbIMi ar monepevyHbIX CTePIKHEN
50 50 75 75 75 100 100 100 150 150 150 200

Smin, MM

4 HauMeHbIIUH 1mar npoAoJIbHBIX CTEPIKHEHN
- 30 30 40 40 40 50 50 50 60 70 80

Vi, MM
di >0,8d. (i .5.70[3] E
n4 Ecmu nonepeunas apmMatypa Ecnn nonepeunast apmatypa

TpeOyeTcs 1Mo pacuery: 0 pacyeTy He TpedyeTcs:

\ s

V <ho/2 < 0,75ho

N S S,/ d C
wl w2 Swi < <300 MM Sw2

Ssmax 5500 MM

IIpumeuanus: 1. Paccrosanus C u K oTknanpIBatoTCss OT OCH COOTBETCTBYIOLIETO KpaiHEro cTepkHs. 1IX 3HaueHus npuHumatoT He MeHee 20

MM U HC MCHCC JUAaMCTpPa BBICTYIAIOUICTO CTCPIKHA.

2. B xapkace momyckaeTcst He OoJiee IBYyX IIaroB MOMEPEYHBIX cTepyKHer (XoMyToB). O0a q0/KHBI ObITH KpaTHEI 50 MM. Bee mome-

pEYHBIC CTEP>KHH JIOJDKHBI OBITh OJTHOTO JAHAMETPA.
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JlaHHBIe VI KOHCTPYHPOBAHUS CBAPHBIX CETOK

ILi1omaab nMonepevyHoro ce4eHus CTepkHe Npoa0JbHOM PacTAHYTON padoueil apma-
Typbl Ha 1 M IIMPUHBI CETOK, CM?

Tab6anna I1.3.3
Yucno [ar JlnameTp CTepKHEN, MM.
CTEpKHEW Ha | CTEpXK- 5 6 8 10 12 14 16
1 mor.m, T | HEH, MM
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

JAuameTp U LIar cTep:KHel pacnpeaeIuTeJbHOH apMaTypbl

Tadauuna I1.3.4
Huametp crepxHeit pabodeit [Iar cTepkHel paboueit apMaTypbl, MM
apMarypsl, MM 100 125 150 200
; ERN N 3
350 350 350 350
6 4 A 4
350 350 350 350
350 350 350 350
10 I T R T
350 350 350 350
2 I T N R
250 300 350 350
s IESENN S BT
300 300 350 300
6 I R T R T
250 300 350 350
18 o 110 0 s
300 350 350 350
IIpumeuanue. Hag yepToii ykazan nuameTp CTEpKHEN paclpeeTuTeIbHOM apMaTyphbl, a
MO/ YepTOW — WX IIIar.
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Hcxonnrplie naHHbIE

Tocnennssa Tun [lepsas OykBa pamumun 00ydaronerocs
wdpa pe3epByapa
Ne 3auerkm Ab.B I, 1E K31 K,JJLM H,0,IT P,C,T V,0,X I,4,11 11,9 10,41
3,6 4,2 3,6 4,2 4,6 4,8 5,2 4,6 3,6 5,4
1,0 IIpsiMoyronbHbIH
12x12 12x15 12x18 15x18 18x18 18x21 18x24 21x24 24x24 24x27
5,4 4,8 6 3,6 4,8 4,2 5,4 4,2 4,8 4,4
2,9 Hunuaapudeckuit
18 15 18 15 18 21 24 18 15 24
4,2 4,8 4.6 4,2 4,8 5,4 5,4 4,2 4,8 6
3,8 IIpsiMoyronbHbIH
24x30 27x30 30x30 30x33 30x36 33x36 36x36 36x39 33x42 39x42
4,2 3,6 4,8 5,4 4,8 6 4,8 4,2 3,6 4,8
4,7 Hunuaapudeckuit
15 15 9 18 21 18 15 21 18 24
4,8 5,4 4,6 4,2 4,8 5,4 4,8 5,4 6 4,8
5,6 IIpsiMoyronbHbIH
42x42 42x45 40x48 45x48 48x48 48x51 48x54 51x54 54x45 66x60
[Mocnennsis undpa Ne 3auetkn
HcxonHele naHHbIE
0 1 2 3 4 5 6 7 8 9
BericoTa 3aChIIKH, M 0,6 0,8 1,1 1,3 1,0 1,2 0,9 1,2 0,8 1,4
IInotHoCTH IpyHTa, KH/M 1,6 1,7 1,5 1,4 1,8 1,7 1,6 1,4 L5 1,6
HopmaTuBHas cHerosas Harpyska, klla 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 0,5 1,0
Knacc apmatypsl A400 A500 A400 A500 | A400 | A400 A500 A400 A500 A400
Krnacc 6etona B25 B30 B20 B25 B30 B20 B25 B30 B20 B25

IIpumeuanus: 1. Ilonepeunas apmatypa knacca A240; 2. TlonepeuHoe ceueHe KOJIOHH KBaJpaTHOE, pUresiell — npsiMoyrojsHoe; 3. Pama MoHonmuTHAS
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