IHomompb o padore ¢ nporpammoi GIPRO — Pacyer noanopHbIX CTEH

B TtekcToBBIX momsax ¢ Mapkepom MIN yka3pIBalOTCsS 3HAYEHMs, KOTOPbIE HENOCPEICTBEHHO
UCTIOJB3YIOTCS B BBIUMCICHUSAX. B cirydae 3amycka onTuMu3anuu komauuou «Ilodoépamsy Oynyt
nepeduparbcs Bce KOMOMHAIMY, HAuWHasi OT 3HaYeHUU ¢ MapkepoM MIN 1o 3HayeHuil ¢ MapkepoM
MAX. B pe3ynbraTe ONTUMHU3AIMH POrpaMMa BEIOEPET CaMblii SKOHOMHYHBIA BaPHAHT, T.€. BAPHAHT
C HAaMMEHbBIIUM PACX0J0M OETOHA HAa KOHCTPYKIIMIO MOIOPHON CTEHBI.

YTtoGbl HCKIIOYHTH B TIOANOPHOM CTeHE 3y0, HYXKHO YCTAHOBHTH (hiaxok ¥ ABT. noadopsyda y;
3a1ath Yroil «Anws¢ha, epadyc» paBHbiM Hymto. Ecnu 3Hauenue OoJbllie HyNs, TO IMpPOTrpaMma
aBTOMATHYECKH BBIUMCIUT NPUBS3KY 3y0a IMpH 3aJaHHO# nonb3oBareneM MAX nomycTuMoil BeicoTe
3yba u ero tommmHe. s pacdera CTEHBI C 33JaHHBIM 3yOoM (IaKOK HY)KHO yOpaTh W 3aJaTh
pa3Mepsl U NpuBA3KY 3yOa. Pacuer creHbl ¢ yueToM 3y0a BO3MOKEH TOJILKO MO CHPABOYHUKY
A.Il. Betnukuna u B.I1I. Ko3JioBa.

Teopus pacuera

B nporpamme 3an03xeHa Teopust pacyeTa MOAMOPHON CTEHBI COTJIACHO TPeOOBAHUIMA
CIPAaBOYHOTO TIOCOOMS TI0 TIPOSKTUPOBAHUIO TOAMIOPHBIX CTEH M cTeH rmoasaioB k CHull 2.09.03-85
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Puc.1 Ciygaii ¢ paBHOMEpHO pacipe/ieleHHOW Harpy3koi Q2 mpy CIUIONIHOM pacioNoXeHHOH 110 BCeil MOBEPXHOCTH .
[Tpn 3Hauenun yraa p>0 3Hauenne Q2 Taxoke 3aJaeTcs NPOSKIMeH Ha TOPU3OHTAIBHYIO TIOBEPXHOCTb.
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Puc.2 Caydaii ¢ paBHOMEpPHO pacnpeeicHHOM Harpy3koi Q2 mpu (HPUKCHPOBAHHOM PACIIOIOKEHUU Ha MTOBEPXHOCTH
(nBrOKEHUE BIOJB CTEHBI)

IIpu HaMYMKM HArpy30K B YPOBHE Bepxa CTeHbI (321aBaTh pacuyeTHbIC 3HAYCHUS):

- Harpy3ka PB qoGaBnsercs k cuie P2

- MOMeHT M fgob6asnsercs k My (ynep>KuBaroiiuii)

- MOMeHT M no6assiercst kK Ml (crieBa Hampago)

- MOMeHT Mn no0aBisiercst K Mo (OIpOKHIbIBAIOIIHIA)
- MOMeHT Mn no6assieTcst K Mp (cripaBa HajieBo)

- cua Qu no6Gasinsercs ¢ wiedom (H+h) k My (yaep:kuBaroriuii)

- cua Qu no6Gasinsercs ¢ edom (H+h) k Ml (cieBa Hampaso)

- cuta Qm mobassiercs ¢ miaedom (H+h) kK Mo (ompokuasIBarormii)
- cua Qm mobassiercs ¢ miedom (H+h) k Mp (cnipaBa Haneso)

- cuta Qu mobassiercs k casuraromiei cuie (Pb3+Pb4, Fsa)
- cua Qu nobGasisiercs K yaepsxkuBarorieii cuie (Pbl+Pb2, Fsr)

Teoopus (Ha 1.M.II. CTEHBI)
COop Harpy3ox:
P1=B*h*2.01/M3
P2=b*H*2.0r/m3
P3=Bl*h2*Y’

P4 =(B-B1-b) *hl1*Y’

(3HaueHne 00bEMHOTO Beca xkese300eToHa 2.0T/M3 MOKHO KOPPEKTHPOBATh B MEHIO
JOITOJIHUTEJIBHO)

Beprukansaas or Q1: Pgl = Q1 * (B-B1l-b)

Beprukanbnas ot Q2:

Pg2=B1 * Q2 (mus puc.1)



Pg2=B1 * Qy1 (ans puc.2), rue

Qy1=Qy/(1 + tg(30) * (h2- a/tg(Do0) ) / b2), rae
Qy=Q2/(1+2*a/h0)

b2=hb0+2 * a

Qy — 3HayeHHe pacipeielieHHON Harpy3ku Ha riryoune a/ tg(2o)
Qy1 — 3HaueHue pacrpeaeieHHON Harpy3Kku Ha riyouHe h2

b2 — nmpuna npunoxenus Harpysku Qy Ha riyoune a/ tg(20)

b3=b2+tg(Do0) * (h2- a/tg(D0))

b3 — nmmpuna npunoxenus Harpysku Qyl Ha riyoune h2

npu b3>B1 npunnmaem b3=B1

PaccrostHre OT CTeHBI 10 Havyasia yJacTKa MpuioKeHus Harpysku Qyl: b4=0

ITpu a/tg(Do)>h2 3nauenune Qyl = Q2 / (1 + 2 *tg(D0)*h2 / b0)

ITpu a/tg(Do)>h2 3nauenune b3=B1-(a- tg(D0)*h2),

npu B1>a+2 *tg(30)*h2 + b0 npunumaem b3 = 2 *tg(D0)*h2 + b0

ITpu a/tg(Do)>h2 paccrosinue OT CTEHBI 10 HavYaja y4acTka npriokenus Harpy3ku Qyl: b4= a- tg(Do0)*h2

Pg2= b3 * Qy1l
[Mpu 3navennn Ya > h2+h npuaumaem Pg2=0

ITonHas BepTUKalbHAS Harpy3kKa :
P = P1+P2+P3+P4+Pql+Pq2 (m1s pacyera mo cripaBounuky A.I1. Bennukuna u B.I11. Ko3nosa)
Jnist pacdera mo CrpaBOYHOMY MTOCOOUIO TIOJIHAS BEPTUKaJIbHAS Harpy3Ka BeIYUCIIsIETCs 10 popmyie 21 :

F, = Fatg( et i)+ doplhlb 012 +td]+ miged® 12, (1)

BokoBbie HArpy3Ku :
X1=Q1*V

Pbl = (h+hl) * X1
X2=(hthl) *Y’ *1.15*V
Pb2 = (h+h1) * X2/2

X3=Q2*V (mns puc.1)
X3=Q2/(1+2*tg(Do) * Ya/b0) *V (mms puc.2)

Pb3 = X3 * (h+h2) (mns puc.1)
Pb3 = X3 * Yb (s puc.2)

V — koadduimerT 60KOBOTO MaBJICHUS TPYHTa, BEIYUCIsAEMBIH 10 hopMmyiam 4 u 98

[Ipu ynenprOM cueruiennu 3aceimku C>0 u3 3HaueHus X4

Berantaercs npousBenenrne C*(K1+K2), mpu atom K2 mpuHUMaercs paBHBIM HYJIO TIPH 33JaHHOHN TJIaKOI
CTEHE.

K1 u K2 Beraucnsrorest mo gpopmymnam 2 u 3.

X4 = (h+h2) * Y’ * 1.15* V
Pb4 = (h+h2) * X4/2

MOMCHT CJICBA HanpaBo n cnpaBa HAJICBO BBIYUCIISAEM OTHOCHUTCIIBHO OCH ITOAOIIBBI HJ'II/ITHOﬁ qacTu
Xc = Xc.t. = B/2

Mowmenr ot 60KOBOFO JAABJICHUS I'PYHTA U MTOJIE3HOM
MI = (h+h1)/3 * Pb2 + (h+h1)/2 * Pbl

ILmroc MmoMeHT oT BCpTI/IKaHLHOﬁ OT I'PyYHTa U MOJIC3HOM:



Ml = Ml + (Xc-B1/2)*(P3+Pqg2) (mnst puc.1)
MI = Ml + (Xc-B1/2)*P3+(Xc+b3/2-B1+b4)*Pq2 (mns puc.2)
3nauenue b3 u b4 cmotpu BerumcieHue P2

ITmroc momenT ot P2:

Xp = Xc-B1-b/2

Eciu Xp>0, ro Ml = MI+Xp*P2
Eciu Xp<0, o Mr = |Xp| * P2

Mr = Mr + (h+h2)/3*Pb4 + (h+h2)/2*Pb3 (s puc.1)
Mr = Mr + (h+h2)/3*Pb4 + (h+h2-Ya-Yb/2)*Pb3 (mns prc.2)

ILi1roc MOMEHT OT BEPTUKAJIBHOM OT TPYHTA U MOJIE3HOM:
Mr = Mr + [Xc — (B-B1-b)/2] * (P4+Pql)

Hanpspxenue moj; moioniBoi BEIYUCIISIETCSI COTJIACHO TpeOOBaHUH CITPaBOYHOTO MOCOOUS :

Prax = &y (1Xbeld) b, (36)
Imin
pm=2va36D, (37

o .
rae ~ ¥ - cyMMa IpOeKIUil BceX CHII Ha BEPTHKAIBHYIO TUIOCKOCTh, onpeaensemas 1mo gopmymnam (20) u (21);
€ - HKCIIEHTPUCHUTET NPUIIOKEHHUSI PABHOAEHCTBYIOIIEN BCEX CHUII OTHOCHTEIBHO OCH, TIPOXOIAIEN Yepes

. 3o
LIEHTP TSDKECTH MOIOIIBBI CTEHBI, ONpeAeNsieMsIii 1o gopmyie (30); =" - mIuHA SIIOPBI IO OAOIIBE
dbyanamenra:

eg = 05h-e. (38)

IIpoBepka Ha caBHI BJIeBO (110 3aJaHHOMY K03 GuULEeHTY TPeHus):
Caswuraromas cuna (Fsa):

Fsa = (Pb3+Pb4+Qm)*cos(a) — P*sin(a)

V nepxuBaromias cuia (Fsr):
(P*cos(a)+(Pb3+Pb4+Qmu-Qmu-Pb2)*sin(a))*xoad.perust + Pb2*cos(a) +Qu*cos(a)

Fsr/Fsa >=1.25 (mpu a=0 rpaaycoB)
Fsr/Fsa >=1.25 (mpu a>0 rpaaycoB, HaH4due 3y0a)

IIpoBepka Ha caBur no mocoduto Kk CHull npon3BoauTcs corjiacHo Tpe00BaHUIl MYHKTOB

6.4...6.8

Y nep>kuBaromyii MOMEHT ( C ITOJIE3HOH CIIpaBa):

My = P4*(B-B1-b)/2+P2*(B-B1-b/2)+P1*B/2+
+(P3+Pg2)*(B-B1/2) (mns puc.1)



My = P4*(B-B1-b)/2+P2*(B-B1-b/2)+ P1*B/2+
+(P3)*(B-B1/2) +Pq2*(B+b3/2-B1+b4) (nns puc.2)
3nauenue b3 u b4 cmotpu BeruncieHue P2

OnpoKuABIBAIONINI MOMEHT ( C MOJIE3HOW CIpaBa):

Mo = (h+h2)/3*Pb4 + (h+h2)/2*Pb3 (w1s puc.1)
Mo = (h+h2)/3*Pb4 + (h+h2-Ya-Yb/2)*Pb3 (w1 puc.2)

ITpoBepka Ha onpokuasiBanue : My/Mo >= 1.5

Y nepkuBaromyii MoMeHT ( 0€3 MOJIe3HOM CIipaBa):
My = P4*(B-B1-b)/2 +P2*(B-B1-b/2)+P1*B/2+P3*(B-B1/2)

OnpoKuUABIBAIOIINI MOMEHT (03 MOJIe3HOU CITpaBa):
Mo = (h+h2)/3*Pb4

ITpoBepka Ha onpokuasiBanue : My/Mo >= 1.5

MowmeHT u criia B cedeHnr 1-1 OT rpyHTa 1 TIOJIe3HOH ClieBa :
M = [3*X1+X2*h1/(h1+h)]*h1*h1/6
Q = [2*X1+X2*h1l/(h1+h)]*h1/2

MomMmeHT U cujia B ceueHuu 1-1 oT rpyHTa 1 TI0JI€3HOM Crpasa :
M = X3*n2*h2/2 + (X4*h2/(h2+h))*h2*h2/6 (m1s puc.1)
M = X3*Yc*(h2-Ya-Yc/2) + (X4*h2/(h2+h))*h2*n2/6 (m1s puc.2),

Q = X3*h2 + (X4*h2/(h2+h))*h2/2 (s puc.1)
Q = X3*Yc+ (X4*h2/(h2+h))*h2/2 (nns puc.2),

I'me Yc = YDb (mpu Ya+Yb <= h2) um Yc = h2-Ya (upu Ya+Yh > h2)
(3mauenus Ya u YD BUHCIAIOTCS 10 (hopMyiiaM, IPUBEIEHHBIM B
yHkTe 5.10)

MOoMEHT 1 cujia B ce4eHUH 2-2 OT TPYHTA U TIOJIE3HOH CBEPXY:
M = [(P4+Pql)*(B-B1-b)]/2
Q =P4+Pql

MOMEHT ¥ cuia B cedeHUH 3-3 OT TPYHTA U TOJIE3HOW CBEPXY BHIYHCISIOTCS 1O popmymnam 45-52
CIIPaBOYHOTO TTOCOOMSI

MowmeHT U cuiia B cedeHUU 4-4 OT CIBUTAOILErO YCUITUS:
M = (Pb3+Pb4)*hz/2
Q = Pb3+pb4

P.S. Teopus pacuera cTeHbl Ha CABUI € Y4eTOM 3y0a B3ATa U3 KHUTU «CNPaBOYHUK NPOEKTHPOBUINKA
HHKEeHEePHBbIX coopy:keHui» moa pegakumeii A.Il. Beinukuna u B.11. KozioBa

CornachHo tpe6oBanuii CII 22.13330.2011 nporpamma no3BoJIsieT IPY HATMYUH B IPEAEIAX CKUMAEMOM
TOJILY OCHOBaHMA Ha ITyOMHE £ OT MOJOLIBHI ITOANIOPHOI CTEHBI €0l TPYHTA MEHBILEH MPOYHOCTH, YeM
MPOYHOCTH IPYHTA BBILIENIEKAIIUX CJIOEB BBIIIOJIHUTH POBEPKY

O, = (T ~ 0l v o, S K,

(5.9)



Juis aTOrO B TabIMIIE CIIOEB HEOOXOIUMO 3a/1aTh TaHHBIE 110 TPYHTaM ¢ ykazaHueM R crnoeB. B cimyuae
OJTHOPOJTHOT'0 OCHOBAHUS 3a1aliTe OJIUH CJIOM TPU 3TOM JIOCTATOYHO yKa3aTh ToNbKo ero R, YI,®I, CL
3nauenus Y1, @I u CI 3amatoTcs TOIBKO B TIEPBO CTPOKE TaOJMIIBI, B TOCISAYIOIIUX CTPOKAX OHU HE
YKa3bIBatOTCA.

Koy dpuunenThl apMupoBaHus :

CaBuUr — MpoBepKa Ha CIABUT CTCHBI.

OTpbIB — IPOBEPKA OTPHIBA MOJIOIIBEI CTCHBI.

Nu — npoBepka ocHoBanus 1o 1 rpymre [IC (Hecyras ciocoOHOCTB).

OnpoxuapiBanne — MPOBEPKa Ha OMPOKHUAbIBAHHE.

Gmax’ — mpoBepka ocHoBaHus 1o 2 rpyme [1C (Gmax’<=1.2*Rrp).

Gep’ — nmposepka ocHoBanus 1o 2 rpymre [1C (Gep’<=Rrp).

Q creHka — nmpoBepka Ha HEOOXOMMOCTh YCTAHOBKHU TIOMIEPEYHON apMaTyphl M0 PACUETy B BEPTUKAIHHOM
YHYaCTUu CTCHHI.

Q mimTa — npoBepka Ha HeOOXOAMMOCTh YCTAaHOBKH TONIEPEYHON apMaTyphI [0 pacieTy B TUNIUTHOW YacTH
CTCHBI.

Q 3y6 — mpoBepka Ha HEOOXOAMMOCTH YCTAHOBKU MONIEPEUHON apMaTyphI MO PacyeTy B 3y0Oe CTEHBI.

N — BHeLIleHTpeHHOe C)xaTue oT PB.

Mb — BocripusiTie MOMeHTa GETOHHBIM CedeHreM Oe3 yueTa MPOIoIbHON apMaTyphl.
Ma — BocnipuaTHE MOMEHTa OETOHHBIM CEYEHHEM C YIETOM IPOIOIEHON apMaTypBhI.
ACIC — pacKkpbITHE TPEIIuH.

IMpu PB < 0 (pactspxenue) koaddunuent Ma u Mb Bbrauciisercs: Takxke ¢ y4eToM paboThl CeueHus Ha
pactsbxeHue (BHEIEHTPEHHOE PACTSDKEHNE).

Yr1eHue pe3ybTATOB APMUPOBAHMS :

[pu pacdere apMUpPOBAHUS IPOrpaMMa BBIJIACT BAPUAHTHI aPMUPOBAHUS LIS K&XKJIOTO THAMETPa apMaTyphL.
Ecnu BBI 3a1amu GUKCHPOBAHHBIN IIar apMaTyphl, Harpumep 200 MM :
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W3 tabnuisl BUIHO, IPH 331aHHON HArpy3Ke u 3ajanHoM mare200 MM pabouast apMaTypa ceTku S2
quaMerpoM 10MM He mpoxXoauT, 12MM IPOXOJUT MO PacyeTy, HO HEe IPOXOAUT MO IPOLUEHTY apMUPOBaHMUS,
HaunHasg ¢ 14mMm npoxoaut srodas apmarypa 10 40mm. Ecniu BEI 3amaaute mar apmatypsl OMM (T.€.
nporpamMma BeigaeT MAX JOIMyCTHMBIN LIar Ui KaXJI0ro JMaMeTpa apMaTyphl), TO MOIY4UTE CIEAYIOMNN
pe3ynbrar:
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W3 Tabnuiel BUAHO, 4TO NIPU 33IaHHOM Harpyske ¥ 3aJlaHHOM 1are OMM pabodast apMaTypa ceTku S2
auamMerpoM 10MM MOXKET OBITh YCTAaHOBJICHA B KOJIMYECTBE 61T, 12MM B KOJIMUYECTBE 41T, HO 3TOT0 HE
nocratodno 1o 3aganHomy MIN mpornenty apmupoBanus. Hauunas ¢ 14mM mar He 6omee 300mmM. [lar
MOIOMPAETCS ¢ YY4ETOM KOHCTPYKTUBHBIX TPEOOBAaHMI U 3aJaHHOTO MTPOIICHTa apMUpoBaHus. V3 nByx Ta0nui
BHJIHO, YTO SKOHOMUYECKH BBITOJHO CTaBUTh apMatypy ¢ marom 300mMm nuamerpom 14mm.



