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MocoGue Mo NpoeKTHPOBAHHIO NPEABAPUTEIIEHO HANPSDKEHHBIX Xeje300eTOHHBIX KOHCT-
pyxuuft B3 TKenbIX H Jerkux Geronos (x CHuII 2.03.01-84). 4. H/IIHMUnpom3naHuit
Toccrpos CCCP, HUMXKDB TI'ocerpoa CCCP. — M.: HUTII Ioccrpoa CCCP, 1988. — 144 c.

[TocoGHe cocTOMT M3 ABYX YacTell, MamapaceMKX OTHAeHBHBIMH KHHI'aMH.

Yacte L Pa30. 1. O6ume ykasanm4.

Pa30. 2. Martepuansl ans Xene300¢TOHHLIX KOHCTPYKUMA.

Pa30. 3. Pacuer 3neMeHTOB XKey1e300eTOHHBIX KOHCTPYKUHR mo mpedenbHBIM COCTOfA-
HUAM DepBOH T'pynmel.

Yacte IL Pa30. 4. Pacuer 3neMeNTOB Kene300¢TOHHBIX KOHCTPYKUMH IO NpeacnbHLIM
COCTOSAHH AM BTOpPOHN TPYMIBL.

Pa39. 5. KoHCTpyKTHBHEIC TpeGoBaHHA.

Copepxur TpeGoparms CHuII 2.03.01-84, oTHocAumecd K NPOEKTUPOBAHMUIO YKa3aH-
HBIX KOHCTPYKIMH, NONOXKEHHA, AeTATHNPYIOUNEe 3T TpeGoBaHu A, nMpyGMKeHHbIe CNIOCO-
Ot pacuera, HONMONHMTENBHEIE YKa3aHHA, HeoOXxomumele A NMPOSKTHPOBAHUY, a TaKKe
NpHMEpPLI pacyeTa.

O HHXKCHEPHO-TEXHHYECKHX pPAaOOTHHKOB IIPOEKTHBIX OpraHM3auMi, a TakKe CTyHAeH-
TOB CTPOMTENBHLIX BY30B.

Tabn. 16, un. 29.

IIpu noavsoeanuu I[locobuem caedyer Yuurviearv YTGEPIOCHHbLIE UIMEHEHUA CTpPOU-
TENAbHBIX HODM U npasua u 20Cy0apCTeerKbIX crandaproe, nybauxyemvie e xypuane ,broa-
AEeTeNd cTrpoureavRoit rexnuxu’”’, ,,COopHuKe USMEHEHUR K CTDOUTEALHOIM HOPDMAM U npa-
suaam’’ Iocctpos CCCP u ungopmayuoriom yxaszareae ,JocyoapcTaenublie CTaROaGPTH
CCCP" I'occranoapma.

© HHTN Focerpos CCCP, 1986



4. PACYET JJIEMEHTOB
XEJE305ETOHHBIX KOHCTPYKIIHHA
o NMPEIEJILHLIM COCTOSHHAM BTOPO¥ TPYIILI

PACYET KEJE3OBETOHHMIX J/IEMEHTOB
N0 OBPA30OBAHHI0 TPEMHH

4.1 (4.1). Xenezobetounbie 3MEMEHTH! PACCYHTHIBAIOTCA MO 06pa3oBaHMI0
TPEUIMH

HOPMANILHBIX K HPOZOJIbHOK OCH 3EMCHTa,

HAITOHHBIX K NMPOJO/IbHOH OCH 3/IeMEeHTa.

Pacuer no o6pa30BaHMI0 TPEIMH TPOH3BOOUTCAH:

a) ¢ 1enblo H30eXKaTh UX NOABJICHHA:

B /IeMEHTAaX, K TPCIIMHOCTOMKOCTH KOTOPHIX NPEALABIAIOICH TPeOOBaHHA
1-it xKaTreropuu,

B 3/IeMEHTaX, K TPEIUMHOCTORKOCTH KOTOpPbIX NMPEAbABIAIOICA TpebOoBaHMA
2-H KaTeropum, €Ciid Mo pacuery He 0OeCIeyMBaeTCA HafeXXHOe 3aKphITHE 3THX
TPEILIMH;

Ha KOHILEBBHIX YYaCTKaX 3JIeMEHTa B NpefenaxX MIHHBI 30HBI Nepesaud Hanpsa-
KCHU#A apMarypsi Oe3 akepos /p (cM. 0. 2.26) ;

6) mia ompeneneHua HeOOXOOMMOCTH IIPOBEPKH II0 PAaCKPBITHIO TpPELIMH
(2-21 1 3-1 KaTeropHH TPEUIHHOCTOHKOCTH) M MO 3aKPBITHIO TpeiuH (2-A KaTero-
PHA TPEUMHOCTOMKOCTH) ;

B) 1A BBIACHEHMA CITydadA pacuera No AedopMauuaM.

Harpysku, xo3pdriments: HageXHOCTH MO HArpyske 7r B K03 (HUIHEHTH
TOYHOCTH HATKEHUA Yp, NPUMEHAEMBIE NIPH pacueTe o 00pa30BaHUIO TPEIIHH,
ImpuBeOeHbI B Tabn. 2 .

VI yuacTKoB 37IeMeHTa B IpedeNiaXx 30Hbl Nepenavyd HampskeHHH Cllefyer

yq]:T;IOBaTB CHIDKCHHE TIDEBAPHTENBHOrO HANpPSDKEHMA Ogp (Osp) COITAcHO
n. 1.20.

Il pumMmeuaHnne IJIpu pacueTe 3NeMeHTOB MO NpeHETLHBIM COCTOSHHAM NepBoit
Pyl TaKXe MOXeT HoTpeOOBaTECA pacueT No oOpa3oBaHHIO TPELMH B CNyyasX, yKa3aH-
HHIX B nn. 1.13, 3.30, 3.58 n 3.59.

Pacuer no ob6pa3oBaHmio TpenmH,
HOPMANBHBIX K BPOOOJILHOH OCH JJIEMEHTa

4.2 (4.5, 4.7). Pacuer *ene306eTOHHBIX 3/IEMEHTOB 1O OGpa30BaHHIO HOPD-
MAJIbHBIX TPEUIUH IPOU3BOOMTICA H3 YCIIOBUA

M, < M,,,, (163)

rne M, — MOMEHT BHEITHHX CWI, PAacClONIOXEHHBIX MO OJHY CTOPOHY OT pac-
CMAaTPHUBAEMOTO CEYEHHA, OTHOCHTE/IBHO OCH, MapasllesIbHOH Hy-
JICBOH NMHMM M NpOXOAsLICH uepe3 SAPOBYIO TOUKY, HaubGonee
YOANeHHYI0 OT pacTAHYTOH 30HBI, TpelMHOOOpa3oBaHKe KOTOPOH
NPOBEPAETCA,
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M., — MOMEHT, BOCIIpHHHMAEeMBbIH HOPMANTBHLIM CeYeHHEM Npn 0Opa3o-
BaHHH TpeLMH H OnpefenAeMbli o popMyre

Mere = Rpt, ser Wpt £ Myp, (164)

3gech M,p — MOMEHT YCWIHA P OTHOCHTENIBHO TOH e OCH, UTO M [jIs Onpesie-
JIeHuA M,, paBHRIH :

M,, =P(e,p * r). (165)

B ¢popmynax (164) u (165) 3nak ,,[moc”’ NpHHHMAETCA, KOT/1a HANpaBJICHAA
JIeHCTBHA MOMEHTOB M, u M,, NpOTHBOMONOXHH (T. €. ycwme P cxumaer
pacTAHYTY® 30HY (uept. 38), ,,MHMHYC” — KOrJa 3TH HaNpaBJICHHA COBMAMAIOT
(cM. gepr. 40).

3HaueHue M, onpepernserca no Gopmynam:

O n3rubaeMeIx aneMeHToB (ueprT. 38, a)

M,=M,
1711 BHELIEHTPEHHO CXAaThIX 371eMeHTOB (Ueprt. 38, 6)
M,=N(eg—-T7): (166)
IU1S1 BHELICHTPEeHHO pAacTAHYTHIX jieMeHTOB (UepT. 38, 8)
M,=N(eq +r1). (167)

B dopmymnax (165)—(167):
r — pacCTOSIHHE OT LECHIPA TAXECTH NPHBEICHHOTO CEYeHMA O sApo-
BOH TOYKH, HaHOONEe YAANEHHOH OT pacTAHYTOH 30HbI, TPEIIMHO-
00pa30BaHHe KOTOPOH HPOBEPAETICA.
3Hauenme r onpenenseIca A JIEMEHTOB:
BHEIICHTPEHHO CXAThIX M H3rHOaeMsbIX, a TaKXe JIf BHEUECHTPSHHO pacTAHY-

ThiX IpH N < P no ¢popmyne

W
r=gp—4 (168)
Ared
rae ¢ = 1,6 — 0p/R} 5ep, HO He MeHee 0,7 1 He Gonee eUHUIL! [0, — MaK-

CHMATbHOE HANMPAXKEHHE B CKaTOM OeTOHE OT BHEIIHEH HAarpy3KH
H YCHIHA NpEABapHTENIBHOIO HANpsOKCHUSA, BBRMHMCIAEMOE KaK
IUIA YIPYTOroO Teja No NMpHBedeHHOMY cedeHmio (cM. 1. 1.21) ];
W,eq — MOMEHT CONPOTUBJICHMA NPUBEHEHHOTO CEYEHHA 1A KpanHero
PacTAHYTOro BOJIOKHA, OINpeNensAeMbId KaK Mg ynpyroro rtena

1o popmyne
Wrea =1LealYo » (169)
Yo — paccTOsTHMe OT HEHTpa TXKECTH NpHBECHHOro CCHCHHA IO pac-
TAHYTOM I'paHH,



As
Alsp

//‘)}]’7

1
AS N bt,ser

Yepr. 38. Cxema ycunnit M 3mopa HanmpsDKEHHHA B NMONEPEYHOM CCYEHHM HJICMEHTA NPH pac-
9eTe €ro no o6pazoBaHMI0 TPEU[HH, HOPMANBHLIX K NPOJOJLHOH OCH 3/€MEHTa, B 30He
CEYCHHA, CKATOHR OT ASHCTBHA YCHIIMSA NPEABAPHTEABHOrO 00XaTHA
a — NpUKH3rHbe; 6 — NMPH BHEUCHTPEHHOM CKATHM ; 68 — TIPH BHELICHTPEeHHOM PaCTAXKCHHH ,
1l — anpoBas 70uKa; 2 — UEHTP THKECTH NpUBEICHHOTO CeYeHHA

BHELICHTPEHHO PacTHHYTHIX Npu N > P no popmyne
W
pl

. 170
A+2(adgp + adg+ ad g, + ady) (170)

F —




ra¢  Wp; — MOMEHT CONpPOTHBJICHWA MPHBERCHHOIO CEeYCHHA JIA KpauHero
PacTAHYTOrO BOJIOKHa C Y4YeTOM HEyNnpyrux aedopMaiuH pac-
TARYTOro OeToHa, olpenesiAeMbIH B NpeaANONOXEHHH OTCYTCTBHSA
NpOoRoNbHON cunbl N H ycunua npeasapurensHoro obxarua P
COTJIaCHO 1. 4.3.

JUIS1 CTHIKOBBIX CeYeHHH COCTaBHBIX H.0JIOYHBIX KOHCTPYKIMi, BHIMONMHAEMBIX
Oe3 nmpuMeHeHHA KJes B LIBaX, MPH pacueTe HX IO 0Opa30BaHMIO TpelMH (Haya-
JIy pacKpbITHA WIBOB) 3HayeHHe Rjp; sor B popMyne (164) npunumaercs pas-
HbIM HYJIIO.

Ing UeHTIPaITbHO-00XKATHIX 3JIEMEHTIOB INpPH UECHTPAIBHOM PaCTSDKCHHH HX
CuIod V (T. e. ipu €g = e, = 0) ycnosue (163) npHHEMaeT BHN

N < Rpy, ser(4 + 2aAsp, tor t20Ag tot) TP, (171)

rae Agp, tots,— COOTBETCTBEHHO MIOIIANb BCed HANMpATaeMOH M HEHAalIpATaeMOH
Ag totr ApMATYDHI.

4.3 (4.7). 3navenue Wp; onpenensercs no popmyne
Wpj = —————————+ Spo, (172)

rae Ipo, I30,— MOMEHTBI MHEPUIMH COOTBETCTBEHHO IUIOILANECH CEUEHHA CXKATOH
Io  30HBI GeTOHA, apMaTYphl S H .S’ OTHOCHTENIBHO HYJICBOM JTHHHH;
Spo — CTAaTHYECKHH MOMEHT IUTOLUANH CeYeHMs pacTAHYTOH 30HBI OeTo-
Ha OTHOCHTENIBHO HYJICBOH JIHHMH.
[IonoxxeHne HyJIEBOH JIMHUM B OOIIEM ClIyuae ONpenesigcICa H3 YCIIOBHA

h—x)A
Sho +@Sgo — aSgo ="'§“‘““2—)—£'t": (173)

raoe Sho, Sg0,— CTATHIECKHE MOMEHTHI COOTBETCTBEHHO IUIOMIaNieil CeyeHnA
S¢o  CXaToi 30HKI GETOHA, apMaTyphl S H S’ OTHOCHTENIBHO HYJIEBOM
JIMHUH;

Ap; — IOmMans ceueHUA pacTAHYTOHR 30HBI OeTOHA.

Ina npAMOYTONBHBIX, TABPOBLIX H ABYTABPOBLIX CedcHMH ycinoBue (173)
NPHHUMAET BHJL
hox=ored (174)
Z}ed

roe  Syeq — CTAaTHUECKHHl MOMEHT IUIOMIAZH NpPHBENEHHOTO CEYeHHSA, BBHIYHC-
JIeHHOM 0e3 yuera IUIOLUAM CEYCHHMA PACTAHYTIBIX CBECOB,O0THOCH-
B TeJIBHO PaCTAHYTOM I'paHH;
Areq — IDIOWAND NPHBEREHHOrO CEYCHHA, BHITHCIeHHAas Oe3 yuera nosno-
BHMHBI IUTOLIIAM CEYESHHA PACTAHYTHIX CBECOB.
®opmynort (174) He ciiemyeT NONb3OBATHCA, €CHAM HYJIeBasg NHMHHA Mepe-
CeKaeT CKAThie WIH pacTAHYTHIC CBECHI.
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Hormycicaercn 3aaveine Wy onpenenars no ¢opMyne
Wpi = YWred, (175)

rne  Wred — CM. 1L 4.2:
Y — cM. Ta6n. 38.

Tabnuua 38

CeueHue Koatpq: Qopma nonepemoro

1. IlpamoyronsHoe

2. TaspoBoe ¢ mNonko#i, pacnomoxeHHo#t B
CXKaTolt 3oHe

3. TaBpoBoe ¢ monko#t (ynmpeHuem), pac- |

NOJIOXKCHHON B pacTaHyTOR 30He: b
a) npn bs/b <2 He3aBHCHMO OT OTHO-
wenns h/h
6) nipu by/b > 2 u hlh > 0,2 1,75 i
B) , bylb>2uhsh<0,2 1,50
& _

4. lIsyTaBpoBoe cMMMeTpHuHOe (KopoGua-

TOE) : -L—ﬁ
a) mpu byfb = belb < 2 L
6) ”» Zﬂi b'/bf/ b/b <6 S —r
9 /b bﬂ/b?6l‘l o
he/h = hefh > 0,2
r . 6<b}{b be/b <15 n
hifh = hﬂ/h<02 & —
m) 5 byfb = bglb > 15 | by |

hf/h hﬂ/h < 0,1



ITpodoaxenue raba. 38

Ceuenne Koaddn- dopMa NOMNEPEIHOTO
IHCHT 7Y CCUYCHHA
S. JIByraBpoBO€ HECHMMETpHYHOE, YIOOBJeT- Ef
BopAloLiee ycnosuw byfb < 3: _

a) NpH bf/b < 2 He3’aBHCHMO OT OTHO- 1,75 -é't

weHHS Aok
6) mpu 2 < bg/b <6 He3aBHCHMO OT OT- 1,50

HoweHus hgfh; =
B) npu by/b > 6 u heh > 0,1 1,50

6. IByTaBpoBO¢ HeCHMMETPHUYHOE, YHOBJeET- by
Bopsoliee ycnopuio 3 < bgfb < 8:
a) IpH bf/b <4 He3aBHCHMO OT OTHO- 1,50 "-5'[:
wieHus hglh
6) npu be/b > 4 m helh > 0,2 1,50
B) 1pu bf/b >4u hﬂ/h < 0,2 1,25 L

7. IsyTaBpoBoe HeCHMMETpPHYHOE, YOOBIET-
BOpAolLee ycrnoBuio by/b > 8:

a) npu hefh > 0,3 1,50

0) npu hﬁ/h <0,3 1,25

8. KonblteBoE H KpyTIoe 2-0,4




IIpodoaxenue 1aba. 38

Cevyenuie Koadpdn- PopMa nonepedHoro
LIHEHT 7Y CEYCHHA
9. Kpecropoe:

a) npu by/b > 2u 0,9 > hth > 0,2 2,00
0) B OCTIBHEIX CIyuYasXx 1,75

[Ipumevyanne OGozxaueHHs by u iy COOTBETCTBYIOT pa3MepaM MOJIKH, KOTOpas
IIpH pacyere N0 00pa3oBaHHIO TPEUMH ABNACTCA PACTAHYTOM, a bru hy — pa3Mepam NONkH,
KOTOpad [y1s 3TOTO Clydas pacyera AByseTcs ckatoit; Wp; = ¥ Wpeq.

4.4. IIpn pacuere no oOpa3’oBaHHI0 TPELIMH B CTaAMAX TPAHCIOPTHPOBAHHA,
BO3BEIECHHA H SKCIUTYyaTallui 3HaueHHe M., onpenengerca no bopmyam:
a) eciH cwna P, cXuMaer pacTAHYTYIO 30HY

Mere = Ryt ger Wg;f"' P; (eop t (176)

6) eciu cwia P, pacTAruBaer 3Ty 3oHy (Hampumep, BOIM3M ONOp Hepas-
Pe3HBIX 6aOK)

J".':'.'u?;:’) 5

Mcrc = Rbt, ser w;tl‘p — P; (eop — rz'nf)- (177)

B dopmynax (176) u (177):

W;,’}f , Wg‘f” — 3HaueHus Wpj, onpemeneHHbIE COTIACHO M. 4.3 [IA CTOPOHBL
CeYeHHUA, COOTBETCTBEHHO CXaTol (HHXKHeH) H pacTAHYTOH
(BepxHe#) ot ycwma P;;
Ysups Tinf — PACCTOAHMA OT LEHTPA TAKECTH NPHBEJICHHOTO CCYCHHA MO
ANPOBBIX TOYEK, Haubolee YyOaNIeHHBIX COOTBETCTBCHHO OT
CTOPOHbI, CKaTOH ycunueM P,, H OT CTOPOHBI, PacCTAHYTOH
3THM YCHIINEM, olpefiesieHHble coriacHo . 4.2 (uepr. 39).
Ecnin BormucnenHoe no dopmyne (177) 3HaueHue My, OTPHNATENIBHO, TO
3TO 03HAYaeT, UTO TPEUIHHBI 06pa3oBaHbl 10 MPHIOXKEHNSA BHEIHEH HATPY3KH.
IIpu pacyere MO NMOONYHKTY ,,a°° HA y4acTKaX J7eMeHTa ¢ HAYJIbHBIMH TPCLIH-
HaMH B CKaToM 30He (CM. I, 4.5) 3HaueHue My, HEOOXOOUMO CHHKATH COTJIACHO
yKa3aHHAM 1. 4.6.
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Yepr. 39. Onpeaencune BeNHIHH 7g,p U 7jnf

g — npH pactere no 06pajoBaHuKd TPEIMH B 30HE CedcHHd, CXKATOH OT peficTBHA YCHIIHSA

mpeNBapHTETBHOrO 06XaT™HR; G — T0 XKe, B 30He CEYCHHA, PacTAHYTOR OT AcHCTBHA yCH-

NHA npeaBapHTenbHoro o6xkamua; I — ANpoBas TOYKa, 2 — HeHTp THKeCTY MpHBeACHHOTO
cedeHnA; 3 — TOYKA MPWIOKEHUA YCHIUA NPEABapHTE/IBHOIO 00XKaTHA

Tng spraucieua M, B dopmynax (166) u (167) npHHHMAIOTCA 3HAYCHHA 7,
PaBHBIE Fgyp U Tinf, T. €. TAKHE XK€, KAK H IIPH ONpe/Ie/IeHAN Mgy,

4.5. PacueT mo oGpa3oBaHKI0 HAYAIBHBIX TPELHH B 30HE CEUCHUA, PaCTAHYFOH
OT AeCTBUA YCWIHA NpenBapuTenpHoro ooxarusa (uepr. 40) B cTaguu H3roTOB-
NIeHHMA, IPOHU3BOIUTCA H3 YCIOBHA

, N\ Rbt.ser

° o
=I-
1 S| M ( 2\
9 D =\
IEER —
L ———
T P f——
<

Asp Al

Yepr. 40. Cxema ycwinil u 31M0pa HAPSKEHUE B NONePEIHOM CEICHMH I/IeMCHTA PH
paciere ero mo o0pa3oBaHMI0 TpeuluH, HOPMAIbHBIX K MpOAOJILHON OCH 3JIeMEHTA,
B 30He CeYeMHH, PACTSHYTOH OT AeHCTBHA YCWINA NpelBAPHTEHLHOro 00KaTHA

]~ HEeHTp TsDKECTH NIpUBEJEHHOrO CeueHus; 2 — AnpoBas TOUKa
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Py (eop —Tinp) * M, <R, WP, (178)

rRe M, — MOMEHT BHELIHHX CHJ, ACHCTBYIOIMMX Ha 3MEMEHT B CTaIHH
H3rOTOB/IeHHA (Hanpumep, OT coGCTBEHHOro Beca), mpw-
HHMaeMblit COTMacHO M. 4.2; 3HaK ,,unI0cC” NpUHAMAETCH,
KOroa HamnpapjicHMA 3TOrO MOMEHTa M MOMeHTa ycwina P,
COBIANAXOT, 3HAK ,MMHYC — KOIrHa HANpPAaBICHHA IIPOTHBO-
HOJIOXKHBI;
Woi”s Ting =10 Xe, 4T0 B B I. 4.46; HX 3HAYEHHA [IONMYCKAETCA ONpeme-
JIATH IIPH TeX XKe 3HaUYeHUAX & =E;/Ep, yTo U B CTAMUH 3KCIUTYa-
TaI[HH;
R (b‘;) cep — JHAUCHME Rp; ser NpH Kiacce OETOHA, YMCIIEHHO PaBHOM Mepe-
MATOYHOH MIPOYHOCTH Rpp.
4.6 (4.6) . Ilpu pacuere no 06pa3oBanHI0 TPEIHH HA YYaCTKAX 3TeMEHTA C Ha-
YaJIbHbIMH TPEIIMHAMH B CXKAaTOH 30HE [T. €. TaM, rue He BBIIONIHAETCA YCIIOBHE
(178) ] 3HaueHne My, [NA 30HBI, PACTAHYTOR OT BHEMIHeHl Harpy3KH, onpere-

yieHHOe 10 QopMyne (176), HeoGXOOMMO CHIDKATh IyTeM YMHOKEHHA Ha K03d-
¢uumeHT &, paBHbI :

6=1-— (1,5 --%’?-) (l -—som) (179)

H IpHHHMAaeMbIH He 6onee ¢IMHMNBI.
B dopmyne (179):
RP) wsup
bt, ser " pl
Oy = —————L— Ho He MeHee 0,45, 180
" P, (eep — inf) iMr (130)

roe R g) cer W;’;p, Yings Mp — 1O e, YTO M B 1L 4.5;

Ao tA
A —  — HoHe Gonee 1,4, (181)
h"'_yo Asp +As +Asp +A3

IOe Yo — PacCTOAHHE OT IEHTPa TAKECTH NPUBENCHHOTO CEYeHUA A0 Kpaw-
Hero BOJIOKHA O€TOH3, pacTAHYTOr0o BHEUIHEH Harpy3KoH.

Yeunue Py, B dopmyne (180) ompepenserca mpu ToM XKe KO3dduimeHre
Ysp, Y10 K ycumme £, BBOAMMOE B pacueT 1o II. 4.4a.“ _ )

M KOHCTPYKLHMH, apMHPOBAHHBIX NPOBOJIOYHOH aPMATYPOH H CTEPKHEBOH
apmarypoil Knacca A-VI, 3HaueHue 5§, monyuensoe no ¢opmyne (181) (Ges
ydeTa OrpaHHyueHuA) , CHIDKaeTcs Ha 15 %.

4.7 (4.8). B KOHCTPYKUHAX, apMHPOBAHHBIX HpEABAPHTCABHO HANpsKeH-
HbIMM JieMcHTaMd (Hanpumep, OpyckamH), NpH OMpedesieHHH YCWIHH, BOC-
NpUHAMaeMBIX CeYeHHAMHM NpH 00pa3oBaHHM TPCIHH B IIPEOBAPUTCNIBHO Ha-
NpsOKEHHBIX 9JIEMEHTAX, IUIOLIaZh CEYCHHA PaCTAHYTOH 30HBI bOeTOHa, HE NOA-
BepraeMas NpeNBapUTEIbHOMY HAIPSDKCHMIO, B pacyere He yUMTbIBACTCA.

5=
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4.8 (4.10). Pacyer no oOpa3zoBaHMIo TpewMH npH HEHCTBHH MHOrOKpaTHO
NOBTOPAIOILIEHCA Harpy3KH IPOH3BOOHTCA H3 YCIIOBHA

Opt S Rpy, sers (182)

rie O0p, — MaKCHMAIbHOE¢ HOPMAJIbHOE PACTATHBaWILee HanpsokeHue B OeToHe,
olipeeNAeMOe B COOTBETCTBHH C YKa3zaHuamu mi. 1.21 n 3.58.

PacueTHOe COTNPOTHBJIEHHe GeTOMa pacTsKeHuio Rp; or B dopmyne (182)
BBOAKTCA ¢ KO3ddHumeHTOM ycnorui paboTsl 7, mo 1abi. 35.

Pacuer mo 0Opa30BARMIO TPEIHH,
HAKJIOHHBIX K MIPOJONTBHOA OCH 3I€MEHTA

49 (4.11).Pacuer nmo 00pa3’oBaHMI0O TpEUMH, HAKJIOHHBIX K MPOJONbHOMH
OCH JJIeMEHTa, JOJKEH MPOU3BOAUTECA H3 YCIIOBHA

Ome S YpaRpy, sers (183)

rne 7pe — Ko3phHuUMEHT ycnoBui paboThi 6eToHa, onpenenseMsld o popMyie

Tp ¢4 = ——————, HO He Gosice 1,0, 184
b4 77702+ ayB ’ (184)
3fech 0p — Ko3pbHUIMEeHT, MpHHHMaeMBbIH paBHbIM )i GeTOHa:

THOKEIIOTO + « ¢ o ¢ 0 ¢ s ¢ v 0 s 0 s s o s o » » 0,01

MEIKO3CPHHCTOTO H IETKOTO . . . . . . . . 0,02

B — xracc OeToHa It0 MPOYHOCTH Ha cxKartue, MIla;

3Ha4YeHME 0p B criemyeT npHHHUMAaTh He MeHee 0,3.
IOns Taxenoro GeToHa npH Opye < 0,5Rp ser ¥ B <30 MIla MoXHO, HE TOJD-

3yach dopmynoi (184), npuraMars Yp4 = 1,0.
3HaueHHA IJIaBHBIX PACTATMBAIIHX M IMIABHBIX CKMMAIOLIMX HaNpsDKeHUH

B GETOHE Tyt H Opy o ONPENENAIOTCA IO pOpMyNIE

O, +0 Oy — Oy 2
Oy = F———2m s (_f___?_’.) +72 (185)
mc 2 2

e Oy — HOEM&HBHOG HanpsokeHue B OeToHe Ha muoulagke, NEpHeHOUKYNIAp-
HOHM MpOAJOJIBHOH OCH 3JIEMEHTA, OT BHELIHEH HArpy3KH M YCWIHA
npeaBapuTenbHoro obxarua £, onmpenenenxoe no m. 1.21; mpH stoMm
Ox NPHHAMAETCA PAaBHBIM HalPSKEHUIO B OeTOHE 0 ;

0y — HOpMaNbHOEC HanpsDKeHHe B OeTOHe Ha miollaake, NapaliebHOH
HpE)IIOJ'IbHOﬁ OCH 3JICMCHTAa, OT MECTHOro HEHCTBHUA ONOPHBIX pPeak-
IMH, COCPCOOTOYCHHBIX CWI H paclnpeneneHHOH HAarpysku (cm.
m. 4.10), a Takxe OT ycwIHA 0GXKaTHA BCIIEICTBHE NPEABAPHTENBHO-
ro HaNpAXKCHHA XOMYTOB M OTOTHYTbIX CTepXKHel (cM. 1. 4.11);
Txy — KacarelbHOC HallpsDkeHHe B O€TOHE OT BHELUHEH Harpy3kKH H yCWIHA
OOXaTHUA BCIENCTBHE NPEIBAPHTEIIBHOTO HANPKEHHA OTOTHYTBHIX
cTepxHer (cMm. 1. 4.12).
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[IpoBepka yciosua (183) mpoH3BOOMTCA B HEHTpPE THKECTH NMPHBEIEHHOIO
CCUCHHA, & NIPH TPEDOBAHMAX K TPEIIMHOCTOMKOCTH 1-H H 2-H KaTeropHil Takxe
M B MECTax NMpMMBLIKAHHA CXKATBIX MOJIOK K CTEHKE 3JIEMEHTa TaBPOBOr'oO H IBY-
TaBpOBOI'0 CEYCHHH.

IIpu pacuere 37IEMEHTIOB C NMpPENBAPHTENBHO HANIPsOKEHHOH apMaTypoit Oe3 aH-
KEpOB [IO/DKHO YUHTBIBATHCA CHIDKCHHE NPE/BAPUTENIBHOTO HANPDKEHHA Ogp
H o,p Ha [UIMHe 30HBI Nepefaw HampsokeHus /p (CM. I1. 2.26) myTeM YMHOXeHHA
Ha KOYDDHIMEHT Vo5 COTNACHO N03. 3 Tabn. 23.

IpumewaHne B cnyuae HeoGXOMMMOCTH HANPSKEHUA Uy H Ty OT BHElHeH Ha-
TPY3KH H IHOpeOBapUTeNbHOTro 00XaTng anreOpamvecKH CyYMMHPYIOTCA C HAIpIKCHHIMH
Oy 10c ¥ Tjpe OT MECTHOTO MIeHCTBHSA ONOPHBIX PeaKIMA M COCPENOTOYCHHBIX CHIl, PaBHBIX:

F F

0 — r————t T — A
x,loc = ¥x T3 hh° Xyloc Pxy bR
rne Yy, Pxy — ONpeniensiorca no tabn. 39;
F—cM.m.4.10.
Tabnuua 39
y KoapdumpeHTsl Py, ¥y, H Py5, LA ONPEASIIEHHA MECTHBIX HaNpskeHU
B = fpU 3HadeHHAX &= Xx/h, paBHBIX
005 Jor Jo2] o3 | o4 [os | 0s | o
Koahduumenr ¢,
0,2 -0,63 | -0,22 0,21 0,21 0,13 0,07 0,04 0,02
0,3 -0,59 | -0,40 | -0,04 0,12 0,14 0,12 0,09 0,07
0,4 -0,46 | -0,36 | -0,14 0,10 0,09 0,11 0,10 0,08
0,5 -0,31 | -0,27 | -0,15} -0,04 0,03 0,06 0,07 0,07
0,6 -0,15 { -0,15 | -0,12} -0,06 | -0,01 0,02 0,04 0,04
0,8 0,17 0,11 0,021 -0,03 { -0,04 | -0,04 } -0,03 | -0,03
1,0 0,50 0,37 0,18 0,06 | -0,02 | -0,06 | -0,08 { -0,09
Koaduumenr ¥,
0,2 2,75 1,97 0,73 0,25 0,08 0,02 0,00 { -0,0t
0,3 1,87 1,58 0,89 0,41 0,17 0,06 0,01 | -0,01
0,4 1,32 1,19 0,81 0,46 0,23 0,10 0,03 0,00
0,5 0,93 0,87 0,65 0,42 0,24 0,11 0,04 0,00
0,6 0,64 0,60 048 0,33 0,20 0,11 0,04 0,00
0,8 0,22 0,21 0,18 0,13 0,09 0,05 0,02 0,00
1,0 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Koaddumuenr ¥y,
0,2 0,26 0,62 0.47 0,19 0,0 | -0,01} -0,03 | -0,03
0,3 -0,24 0,04 0,24 0,18 0,09 0,03 0,00 | -0,01

13



MIpodonxcenue rabn. 39

Koaddmunentst ¥y, ¥y K Pxy ANk onpenenmx MECTHRIX HanpsokeHH

ﬁ = —%- npH 3HaveHHAX &= x/h, PABHLIX
oos [or_[ 02 [ o2 [ o [ o5 |
0.4 -047 | -0,26 0,01 0,08 0,07 0,04 0,02 0,01
0,5 -057 | -040 | -0,16 ] -0,03 0,02 0,03 0,03 0,02
0,6 - ~0;58 | -045 | -024 | -0,10 | —0,03 0,01 0,02 0,02
0,8 041 | -034 | -022] -0,13 ] -0,06 | —0,02 0,001 0,01
1,0 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Mpumeuanua: I.IIonoxaTeNbHbE JHAYCHHS ¥y B ), COOTBETCTBYIOT CXMMAIOIMM
HalpsDKEHUAM Oy H Oy, OTpHLATeNbHbIe 3HaYeHHS ~ PacTATHBAIOIAM HANPSOKeHHAM; IIpH
MONOKHUTENBHLIX 3HAYCHHAX tpxy HaOpskeHHe Tjp, HMEET TO Xe HampabjicHHe, YTO H Txy,
onpenencHyoe No H. 4.12, nNpH OTpHIUATENBHAIX — HPOTHBOIONOXKHOE.

2.0% f§—cm. 1. 4.10.

2
o= 2 [301 - 2parogl ¢ L0 _ 1430120 (=20,

(@ +8%)? 2(1 +a?)
¢=2ﬁ’[ B _ 3--2ﬁ],
Y T (a3+52)3 (1+a?)? ?

_ 28 a|5+3a2(1—B)—-661 1 af
'ny"' ﬂ'{ (l+a2)2 3(1-—5)31‘01‘.ga+-—-—-——--—(a2+ﬂz)2} .

4.10. 3HaueHue 0y, noacrapigemoe B popmyny (185), npuHumMaercs paBHbIM
CYMME HalpsKeHHH OT MECTHOIO OCHCTBHA OMOPHBIX PEAKIMHA H COCPEeMOTOYCH-
HBIX CHJI Oy joo H HANPSOKEHHH OT yCHIHA OOXAaTHA BCNENCTBHE HpeBapUTENb-

HOr0 HaNpsOKEHHA XOMYTOB H OTOTHYTBIX CTEPXKHEH Oyp, ONpeIeNAeMBbIX COTTIaC-
HO . 4.11.

Hanpsokeuns 6y, joc ONPERENAIOTCA KaK AIA yIIPYTOTO Tena no popMyne

F g B 3-~28 :
R R kv it (159)
riae F — BemMuMHa cOCpefoOTOYCHHOM CHIIbI HIIM OTIOPHOH PEaKivH;

Q= d » = 2 OTHOCHTE¢JIBHBIE KOOPOHHATHl TOUKH, 1A KOTOpPOM OIpe/e-
h " ngerca HallpSDKCHHE Oy ; IIpH 3TOM MNpPHHATO, YTO HAYAIO
KOOPAMHAT PacloiiaraeTcad B TOUKE MNPHIOXKEeHUA Cunsl F,
OChb X HampaBjieHa NapajUlIeNibHO MPOAOJIBHOH OCH 3JIeMEHTa,
a OCh ) — HOPMAJIBHO K HeH.
Homnmyckaercs 0y, jo, ONpenensars no ¢gopmyne
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F
Oy, loc = ¥y I (187)

roe ¢y — cM. 1abm. 39.

[lomoxurensubie 3HAUEHHA Oy jo, BBIUMCHCHHBIE NO dopmynam (186)
H (187), cOOTBETCTBYIOT CKMMAIIMM HANpOKEHHUAM, a OTPHUATEIIbHbIC 3HA-
YEHHS — PACTATHBAIOLMM HaIIpKEHUAM.

Mpn a > 0,7 HanpaXKeHUR Oy joc (8 TAKXKE Ox, Joc H Tloe) TNPHHHMAOTCA
PABHLIMH HYIIIO.

4.11. 3HaueHH CKMMAOIMX HANPAKEHHH OT YCHJIHA O0XKATHS BCJIEICTBHE
MPEeBAPHTENIBHOTO HANMPDKEHHA XOMYTOB H OIrHOOB 0y, OMpedeNnsiorcsa NO

¢opmyne
Ospwd spw . Osp, incAsp, inc

ing 188
wa ancb 3 ’ ( )

Oyp =
roe Agpy — IUIOWIANb CEUEHHA HANPATAaEMBIX XOMYTOB, PacilOIOKEHHBIX
B OJTHOH IUTOCKOCTH, HOPMAJIPHOM K OCH 3J1€MEHTA;
Agp inc — WIOMIaAh CEYCHHS HANMpPATaeMOH OTOTHYTOH apMaTypbl, 3a-
KaHUMBalOWEHCA Ha yYdacTKe Sin. IUIHHOH, paBHOH h/2, pac-
NONOXEHHOM CHMMETPUYHO OTHOCHTENIBHO paccMarprUBaeMo-
ro ceyerus 0—0 (uepr. 41);
Ospws Osp, inc — NPEABAPHTENIBHOE HANDPAXKEHHe COOTBETCTBEHHO B XOMYTax

H B OTOTHYTOM apMartype;
Sw — HLIar HaMpATa€MBIX XOMYTOB.

Mepr. 41. Kpunonumielinan OTOrnyTan HanpsraeMas apMary pa, yuuThiBaeMas NpH onpe-
AC/ICHHR NPpeABAPHT C/ILHBIX HaNpsxeHnll B Gerone: HOPMANBHBIX Oyp B KACATENBHDIX 7y,

1 - apmarypa, yuuTnsiBaeMad NMpH ONpenc/eHHH HanpskeHuit Txy B CCUCHHH 0-0; 2 -
TO ¢, HAPAXKEHHUH 0 ), HA YHACTKE Sjp
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4.12. KacarensHble HanpsOKeHHA B OeTOHE 7y, CIERyeT oNpenensars no ¢op-

MyJc
QSred
Txy = ——, 189
B 4 bl,eq ( )
rae Q — nonepeyHas CHNa OT BHEIIHEH HArpysKH B paccMarpHBacMOM

CeYeHHH; IPH ITOM ClledyeT YUMTEIBaThb BO3MOXHOCTH OTICYT-
CTBHA BpPEMEHHOM HArpy3KH Ha YYacTKe OT ONOpHl [0 pac-
CMATPHBAEMOTO CEUCHUS ;

Sred — NPUBEICHHBIA CTATHYCCKHH MOMEHT YacTH CeYeHHA, paclono-
XEHHOH BBILIE PACCMATPHBAEMOTO BOJIOKHA, OTHOCHTEJIBHO OCH,
NPOXOAALIEH Yepe3 UESHTP THKECTH NPUBEIEHHOTO CeUeHN;

b — umMpHHa ceYeHUA 3IeMeHTa Ha ypoBHe pacCMaTpHBaeMOro BO-

JIOKHA.
B sneMeHTaX c HanmpAraeMoH OTOTHYTOH apMaTypoH 3HaueHue (), MOACTaBIA-

emoe B popmyny (189), ymeHbIaeTCA Ha BEJTHYMHY
Op = OspAsp, incy SN 0, (190)

rae Agp, incy — IUIOMIAND CeUEHHA HaupsraeMod OTOrHYTOH apMaryphi, 3a-
KaHYMBAIOIIICHCA HAa ONOpe HIM HA YYacTKe MeXJly OIopoi
H CeyeHHeM, PacIOJIOKEHHbIM Ha pacCTOAHHH /1/4 OT paccMaTpu-
BaeMoro ceueHua 0—0 (cM. uepr. 41);
¢ — yron Mexay OChI0 apMaTyphl M NPOHOJIBHOH OCBHIO IIEMEHTa
B pACCMATPHBAEMOM CEYECHHH.
IIpu nepemeRHOft BbicoTe GankH 3HAUCHHE NONEPEYHOH CHIBI JIA BBIUMCITE-
HUSA KaCaTeNbHbIX HANPSLKEHNH onpenernseTca no dopmyre

M
0= 0 7518, (191)
0
rae B — yron Mexmy CKaToH H pacTAHYTOH IpaHAMH OajiKH;

(J,, M; —nonepeyHaa cuna U H3rubaouii MoMeHT (0e3 ydeTa mpensa-
PHTEIIBHOTO HANpSDKEHMA) B pPacCMAaTPHBAEMOM IONEPEUHOM
CEuCHHUH.

B ¢dopmyne (191) 3Hak ,,MuHYC’ NpHHMMAETCH, €C/IH BbICOTa OankKH BO3-
pacTaeT ¢ yBeIWueHHEM abCONIOTHOrO 3HAYCHHA H3rubawowero MOMeEHTa, U
3HaK ,,JU10C ~eC/IH BBICOTA YOBIBAET C YBEIIMUYCHMEM 3TOr0O 3HaAUeHHA.

I01a 3rmeMeHTOB, NOABEPraloIMXCA COBMECTHOMY JICHCTBHI0 M3ruba u Kpy-
YeHHA, 3HAYCHHE Ty, MPHHMMACTCA PABHBIM CyMMe KacaTe/IbHbIX HaNpspKeHMIA
oT H3ruba, onpenensaemsrx no ¢popmyne (189), n ot xpyvenus 7.

3HaueHKe 7, ONpeneanior No GopmMynaM IUTACTHYECKOrO KPydeHHUA, T. €. IPH-
HHMas, YTO K MOMEHTY OOpa30BaHHA TPEIHH 3TH HANIPSKEHUA UMEIOT OQUHAKO-
BbIC 3HAYCHHA MO BCEMY CCYCHHIO TEMEHTA &

Tt = < (192)
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rae W; — MOMEHT CONPOTHBJICHHSA CEYCHUs MPH IUIACTHYCCKOM KPYUCHUH,
paBHbIE W, =2V [3mecs V — o6beM Tena, OrpaHHYeHHOro II0-
Bepxnomlo PaBHOTO CKaTa ¢ YITIOM HaknoHa 45° k mioc-
KOCTH CeUeHMA, NOCTpOEHHOro Ha paccMAarpHBaeMOM CeYCHHH

(uept. 42) ].
Isist 3neMEHTOB MPAMOYTOJIBHOTO CeueHHA (4epT. 42, @) 3HAUEHHE Ty PaBHO:
6T
Tp = e, 193
" b%(3h - b) (193)

rae h, b — coOTBeTCTBEHHO OONMBILMI ¥ MEHBILHH Pa3MEpbi CEUCHHA.

0 D

6) 45° 45°

Yepr. 42. Cxema onpe- }illlll" "l“"

OeJIeHHA MOMEHTA COon-

POTHBJICHMA NpH IUIAC-

THYECKOM  KpYyIeHMH
A cedeHul

a — NpAMOYT'OJILHOT'O;
0 — TaBposoro

hllllllllllllllll

! b l

4.13 (4.12).1lpu neiictTBHA MHOTOKPAaTHO NOBTODPAIOLICHCA HArpy3KH pa-
cieT N0 oOpa3’OBaHMIO TpeIMH OOMXKEH NPOHM3BOOUTHCA COITIACHO YKA3aHHAM
m. 4.9-4.12; npu 3TOM pacueTHbIC COMPOTHBIICHHA GeTOHA Rp: ser U Rp ser

BBOOATCA B pacueT ¢ KOIPPHIHEHTOM YCIOBHH paGoTsl Yp,, NMPHHUMAaeMbIM
o rabim. 35.

Mpumeps! pacuera

Mpumep 28. Jano: 31eMeHT HIDKHEro nosca ¢epmsl ¢ paaMepaMH Monepev-
Horo cevyenus 250x280 mm; Geron Taxensiit knacca B35 (Rps ger = 1,95 Mlla,

Ey =3,1-10° MIIa); npomonsHas apmartypa: HalpAraemMas  KIacca K-7
(Es = 18 - 10* MIla), mwiomwansio ceuenns Ag, = 1275 mm* (2509), HeHamps-
raemas knacca A-Ill (E; = 2-10° MIla), wiowanpio ceueHust Ag ror = 314 Mm”

(4910); npenBapHTeNbHOE HAlPOKEHUE C YUETOM BCEX NOTEPh Ogp = 922 MIla;

CYMMapHble IIOTepH HAIPSOXKEeHAA 0T YCaIKH B Ion3ydecTH GeToHa oy = 201 Mila;
YCHWIHE MHpeNBapHTENIBHOIO O0XATHA IPWIONKEHO LUEHTPAIbHO; CMOco0 HaTsDke-
HUA apMarypbl — MEXaHHYECKHH;, NpoJObHAsg OCeBasg pacTAruBamuiasg CHiA

OT Bcex Harpy3ok (npu 7¢> 1,0) N = 1100 xH; TpeGoBaHHA K TpELHHOCTOH-
KOCTH 2-H KaTerOpHH.
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TpeOyerca NpOBEPUTS aNEMERT TIO OGPa30BARMIO TPeTMIL.
Pacue T apoussonum 43 ycnosus (171).
Tax Kak K TPeHIHHOCTORKOCTH 3/1eMEHTa NpebABsgeTca TpeboBanue 2-if Ka-

TETOPHH, YUHThIBAEM X03(pPHuHEHT TOUHOCTH HATMKEHHA Tgp < 1. Cornmacho
n. 1.18, mpu MeXaHHYECKOM HATAXEHMH Ygp = 1 — A% = 1 - 0,1 = 0,9, 1. €.
Osp = 0,9 - 922 = 830 MIla.

Onpenensnem ycwme P cornaco o, 1.19. Jlna ueHTpanbHo-06:KaToro ane-
MeHTa popmyna (8) npuobperaer BH

P= 0gpAgp, tor — 0sAs, 101 = 830 - 1275 — 201 - 314 = 995 000 H.

E
w " s
J1d HanpAraeMoOH M HEHANpAraeMon apMarypbl 3HaUeHHA @ = ———~ COOTBeT-

CTBEHHO PaBHBI: Ep
18 - 10? 20 - 10*
@y = ——— = 58: @ = = 45:
P 3110 3,110

Ryt ser (A+ 20, A 16, +20A 1o )+ P=195(250-280+2.5,8 - 1275 +
+2-6,45-314) +995-10° = 1158 - 10° H> N = 1100 kH,

T. €. OT JefACTBUA BCEX HAarpy3oK TPEeUIMHBbI He OOpa3’yloTCA H, CIIENOBATEIbHO,
pacuera Io 3aKphiTHIO TpeluH He TpebyercA.

Mpumep 29. Jano: 31eMeHT HIDKHETO NOACa PepMbl ¢ pa3MEpaMH Molepey-
Horo cevenus 250x280 mMm; GeroH TaXkenmH kiacca B35 (Rp; ger = 1,95 Mlla,
Ep = 3,1 - 10* MITa) ; HanpsAraemas cMMMeTpHUHas apMatypa Knacca A-IV, mio-
wampto cedeHua Ag, = Ay = 1232 mm? (2028) (£ = 1,9 - 10* MIla), mo-
MEHT HHepUMH NpHBENEHHOro ceueHusi Iog = 608,3 - 10° mm*; paccrosmue
OT LEHTPa TAXKECTH CCUCHHA MO HipKHel rpaHu yo = 140 MM; ycwiue npenpa-
PHTENIBHOrOo 06XaTHA ¢ yyeTroM BceX ImoTepp H Ko3dpduumeHTra TOYHOCTH H3-
TAKeHA 7Ygp = 1,0 (Tpe6GoBaHMA K TPEMMHOCTOAKOCTH 3 KAaTeropHHM)
P = 650 xH; ero sKCUEHTPHCHTET OTHOCHTEJIBHO IEHTPa TSDKECTH NMPUBEICHHOIO
CedeHHA €op = 0; mpoyoNbHAA OCeBad PACTATHBAIOIIAA CHIA OT BCEX HArPY30K
N = 850 xH; uarubGaroumit MOMeHT OT BcexX Harpy3ok M = 45 xH - m.

Tpebyercs NpOBEPUTH cedeHne 110 06pa3oBaHHIo TPEILMH.

Pacue T OIKCHCHTPHCHTST BHELIHEH NPOOONBHOH CHWIbI OTHOCHTEIIBHO
HEHTPA TAOKECTH NPUBENEHHOTO CEUCHHA PaBeH:

M  45-10°
mm = i = 520 MM
" N 850-10°

HIna nposepku ycnosus (163) ompenenseM MOMEHT CONpOTHBIeHHR Wpj
¢ noMowmpio Koxbdouumenta Y no 1abm. 38, lna 3Toro BeMUCIAEM MOMEHT
CONPOTUBNIEHUA W,eq:
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[To ta6n. 38 maxomuMm Y = 1,75 (rax xaxk sneMeHT NPAMOYFOABHOIG Ceve-
s ), H, CNIEJOBATENBHO,

Wpi = YWreq = 1,75 + 4,35 - 10° = 7,61 « 10° mn®.

Tak xak P = 650 xH < N = 850 xH, 3navenn¢ r onpenenaem no dopMmyie

E 4
(169), npmmmaaa=-—i-— 1310 6,1:

E, 3,1-10°

Wpi 7,61 - 10°
IR ,,_,._—_____ —————re——— i e ———— i ——————. e 76 MM.,
A+2a(Asp +Asp) 250-280+2-6,I-2-1232

MOMEHT YCWIHA NpeRABapHTENIBHOTO 00XXaTHA OTHOCHTEIBHO OCH, MPOXOHA-
el Yepes AJpPOBYI0 TOUKY, onpepenseMm no dopmyne (165) .

Myp = P(eop +r) = 650 - 10° - 76 = 49,4 - 10° H-MM = 49,4 xH M.

MoMEHT BHeIUHeH IPOMOJIBHOH CHIbI OTHOCHTENIBHO TOH 3Ke OCH, COIIACHO
dopmyne (167), pasen:

= N(eo +7) = 850-10° (52,9 + 76) = 109,6 - 10° H-Mm.
[IpoBepsaeMm ycnoBue TpemmmHooGpa3opanua (163):
Mcre = Rpt, serWpt + Myp =
= 1,95-7,6110° +49,4-10° = 64,2~ 10° H-MmM< M, = 109,6 - 10° H - MM,

T. €. OT NICHCTBHA BCEX HATPY30K TPELUMHBI 0Opa3yroTcA U TpeOyeTcs npoBepKa
BX HTUpHHBI PACKPBITHA.

Mpumep 30. lano: MHOromycToTHas IUIHTa NEpeKpBITHA — IO 4epT. 43;
Geron nerxwmit knacca B15 (Rp; ser = 1,15 MIa, Rp sor = 11 MIIa) ; mepena-
TOWHas npowHOCTh Rpp = 12,5 MITa (Rg, cer = LOMHa,R{P) = 9,5 MITa);
reoMeTpuUYeCKHe xapalcrepncrm NPHBEOCHHOTO  CEeYeHMA:.  IUIOIIAnb
Aseq = 45,1 - 10° MM?, paccTosHiE OT HEHTPa TAXKECTH [I0 PACTAHYTOH (HIK-
Heit) rpamm yo = 107 MM, MoMeHT HHepimH I,.g = 2734 + 10° mm*; momenr
B CepenmHe nponera OT Bcex Harpy3lox M = 133,7 xH-Mm; MOMeHT OT Beca 1iH-
Thl B craauu U3roroBnenus M,, = 35,6 kH'M; ycuwine npeaBapuTelIbHOro 00xa-
T™HA mpu Vg, = 1,0 ¢ yueTroM mepBbIX noteph P; =765,8 kH, a ¢ yueroM BCex
oreps P, =636 kH; 1peboBaHuA K TPEUIMHOCTORKOCTH 3-H KATErOpHH.

TpebGyercs ipoBepHTh IWINTY N0 00Pa30BaHMI0 TPEILIMH.

Pacuer.OnpenendeM MOMEHTBI CONPOTHBJIEHUA OTHOCHTENIBHO TIpaHH,
PacTsiHyTOlf OT BHemmeii Harpyskun W/ U or mpemBapuTensHOro 0GXaTuA

red
Wsup .
red -
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b = 3580
l l Yepr. 43. K npumepam
— paciera 30 n 34
Y I‘q" a — daxkHMYecKoe Ceve-

HHC WIHTHI, 6 — 3KBH-

BANICHTHOC CMCHHE
IDINTEL

bs = 3580

I . 10°
wsup = red . 213810 _ 54 5. 108 me®.

Haxomum mMoMeHTHI compoTtuBieHHa Wp,; mo dopmyne (175). Ina aroro
IIpeNCTaBJIgeM CeUeHHE IUTHTHI B BHAE ABYTaBPOBOTC CEYEHHA, 3aMEHHMB MYCTOTHI
NpAMOYTONBHHKAMM, SKBHBAJICHTHBIMH O IUTOIATH H MOMEHTY HHEPIHA.

[linpuHa u BBICOTA TAKOTO NMPAMOYTONBHHKAE COOTBETCTBEHHO PaBHbI:
A =0907D = 0,907 - 159 = 144,2 mMm; B = 0,866D = 0,866 * 159 = 138 mm.
Torpa u3 uepr. 43 umeeMm:

bf=bf= 3580 Mm; b= 3580 — 18 - 144,2 = 984 mm;

b
N3 1abn. 38 mia aByraBpoBOro CHMMETPHYHOI'O CeYeHHA NpH --5": = _:_3;_349_

b
= 3,64 > 2 u—5£< 6 HaxomuM Y = 1,5.

Orcropa w;?;f..—_ 7w£’;f =1,5-25,5-10° = 38,25 - 10° mM3;
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WP = YWSUP = 1,5 - 24,2 - 10° = 36,3 - 10° mns®.

[Mockonpky B IUTATE pacnonaraerca B OCHOBHOM TONBKO HAllpAT3aeMas apMa-
TYypa, TOUKa NPWIOXKEHHA yCcHIMA OO0XaTHA BO BCEX CTaJMAX COBMAfaeT C IeH-
TPOM TSDKECTH apMaryphl, T. €. €op = Vo — @ = 107 — 30 = 77 mm. Onpenenaem
AMPOBbIC PACCTORHHA Fgyp H Tins N0 Gopmyne (168). Hpu peiicTBUH BHelIHEH

Harpy3KH B CTaJHM 3KCIUTYaTaLHH MaKCHMAThHOE HANDAKEHHE B CXKATOM OeToHe
(T. e. O BepXxHeli rpaHH) paBHO:

Pz M"'P‘ze{)p“

O; = +
b Ayeq 4z
636+ 10% 133,7-10%® —636-10% - 77
e e = 49] MIa.
451 - 10° 242 - 10°
B op 491
Torma v = 1,6 — = 1,6 ~——= 1,15 > 1. [IpyaaMaeM ¢ = 1 K

Rb, ser 11

anf . 6
red _ 2550107 _ 56,5 MM.
Ared 451 - 103

lIpu perictBUM ycwnus oOxatns P, B CTagMK M3rOTOBJICHHS MAKCHMATBHOE
HanpspKeHue B CKaToM OeToHe (T. €. IO HIDKHe# rpaHH) paBHO:

T'sup = ¥

P, Pieop—My 7658-10° 7658-10°-77-35,6-10° _
0p =  ———— T —— e =

A,od winf 451 - 10° 25,5 - 10

= 1,7+ 0,95 = 2,65 Mlla.

[Tpy 3TOM MOXHO BHAETH, YTO MMHUMANBHOE HANpsIKEeHHe OeToHA B 3TOM
P 1 Y 1€op — M w

A sup
red I red

Oymer coxuManumM. CaenoBaTelbHO, BEPXHUE HavalibHble TPCUIMHBI 3aBEAOMO

He 0Opa3yloTca ¥ o0pa3’0BaHME HIDKHHMX TpeIUMH NposepsieM 6e3 ydera Ko3d-
dbuimeHTa 0.

CornacHto 1. 4.2, IpHHAMAaEM:
M,= M= 133,7 xkHm;
Myp = P; (eop +7sup) = 636 10° (77 + 56,5) = 84,9 xH-m;
Mcre = Rps, serWp1 + Myp = 1,15 - 38,25 - 10° + 84,9 - 10° =
= 1289 -10° H-Mmm= 1289 xH'-M< M, = 133,7 xH'Mm,

CTaguu, paBHOE , 6ynet Gonbuie Hyns (1,7 > 0,95), 1. €.
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T. . HIDKHHE TpeumMHBl 06pasynrca M, CleloBaT&IBHO, PacteéT MO PaCKPHITHIO

TpelMH HeOOXOIHM.
NMpumep 31. [ano: mwiKra nepexpuiTHRA 10 YepT. 44; GeToH TOKENBIH Kracca

B25 (Rpr ser = 1,6 MIla, Rp g = 18,5 MIla, Ep = 2,7 - 10* MIla); nepe-
HaTOWHAA MpouHOCTh Rpp = 20 MIla (RYP) ., = 1,4 MIIa, R{P),, = 15 MTa) ;
HanpsraeMas apMarypa xnacca A-IV, Wiomamo cevenus Ag, = 491 mm?
(1D25); HeHampsraeMas apMaTypa, pacTAHyTaf M cxKaras, knacca A-II, mro-
WaIbi0 CeYeHMA CoOTBeTCTBeHHO A, = 78,5 mm® (1D10) u 4; = 50,3 mm?
(198); reoMerpHueckMe XapaKTEpUCTHKH INPUBEAECHHOTO CEYEHHA: IUIOMIA/Ib
Ared = 5,55 - 10° MM?, paccTosHKE OT UEHTPa TAXKECTH J10 PACTAHYTOM (HMX-
Heil) TPaHW Yo = 220 MM, MOMeHT uHepuH [,eg = 718 * 10° MmM*; Makcuman-
HbIH MOMEHT NpK ¢ = 1,0 14 NonoBHHLI CeueHUs WiMTel M = 66 kKH-M; Mo-
MEHT OT COOGCTBEHHOrO Beca IUIMTHI B CTamuM U3rotoBjieHus M,, = 5,3 xH-m;
YCWIHE Ipe[BapUTENbHOrO o6Xatua (C y4eTOM HeEpBHIX MoTeps H Ygp = 1,0)
P, =230 xH; ero akcueHTpHCHTET OTHOCHTENBHO HEHTPA TAXKECTH NPUBEAECHHOTO
CeYeHHA egp = 167 MM; ycwnine NpenBapHTeNIbHOro oOXarus (C y4eToM BCeX
IOTEPD H Vgp = 1,0) P, =150 xkH; ero 3xCueHTPHCHTET € p = 165 MM; Tpebo-
BaHHe K TPEIUHHOCTONKOCTH 3-H KaTCrOpHH.

Tpebyerca onpenenUTbh MOMEHT TPpEWMHOOOpa3oBaHua M ,..

Pacuye 1. Iipeasapurensso onpegensseM MOMEHTHI COIPOTHBIICHNA H SAPO-

BbIE pAacCTOAHHUA OTHOCHICNIBHO IpaHH, PpacTAKYTOH OT BHEIUHCH Harpys3kH

(Wi’e’c’;, Fsup) ¥ OT NPEABAPHTENBHOTO 00XKATHA (Wiek Ting) (cM. ueprt. 39)

winf = fred _ 718 - 10°

— ] 6 3.
o o= 3126 10° M,

sup . IrEd — 718 * 106
red  p—y, 350-220

AnpoBbie pacCTOAHHA ¥y p U Fip f ONpeAensieM Io popmyne (168).
[Ipu peitctBMM BHELUHEH HArpy3kd B CTaIMH JIKCIUTYaTalMH MAaKCHMAbHOE
HalmpspKeHHe B CKaToM O0€TQHE paBHO:

Pz M"-Pzeopﬂ

W = §.52-10° mm>.

O'b = +
Su
Ared wreg
150-10° 66-10° —150-10° - 165
= ————— + = 10,17 MI1a.
55,5 -10° 552-10°
Op 10,17
Tormay = 1,6 — =16 - ——= . =
Y Rp. sor 18.5 1,05 > 1,0. llpsuumaem ¢ = 1,0 1

Wil 3260 10°
= 20010 58,7 MM,
Ared 55.5-:10°

Fsup = ¢

22



MNpu pelicronn yowing oGuarun Py B cTIMHK MITOTOBICHAS MAKCHMAIBHOE
HANpKCHNRE B CXKaTOM OETOHE PaBHO:

0&33 Pl +P1eoE"Mw:

Ared Wi
7230-10° 230-10% - 167 —~5,3 - 108
= e o ——————— 2 = 14,3 M]3,
555 10° 3.26 - 10° o
44
Torna ¢ = 1,6 — o p“; = 1,6--1%5&-'-%' 0,647 < 0,7. Hpurumaem ¢ = Q,7
, SEr
Wee. 5520
Ulipr=¢ A, = 0,7—5-5—;3;—- 69,6 MM.

HaxonuM MOMEHTBI CONPOTHBJICHHA W f,’}f H Wg,‘,‘*"’ o ympouieHHo# dopMmyne
(175):

Winf = 5, Winh = 1,75 -3,26 - 10 = 5,7 - 10° mm*;
WP = vop WE = 1,5 55,2+ 10° = 8,28 - 10° mm®

('7inf = 1,75 n TSup = 1,5 cornacxo tatn. 38).
lIpoBeprM 0Opa3oBaHMe BepXHHX HAUVILHBIX TPELIMH COTJIACHO 1. 4.5:

Py (eop — Tinf) — My, = 230 - 10% (167 — 69,6) — 5,3 10° =

= 17,1105 H-MmM>RP) WP = 1,4-8,28 - 10° = 11,59 - 10° H-mm;

T. €. BepXHMe TpelHHb! oOpas’yloTcA M, ClefoBaTeNnbHO, 3HaueHue M., onpene-
JIAEM C yueToM KoadpuimeHTa ¢, BEIMUCAAEMOro COriacHo 1. 4.6:

(
Q. = ML:M=O573>045.
P (eop — Tinf) —M,, 17,1 , T
Agp +A
5= 20 P 7S o _220 _ O1+785 1,55> 1,4
h—yo Agp+Ag+Ag  350-220 491+78,5+50,3
Ipuaumaem 6 = 1,4; torga
6=1- (1,5 --9-’52) (1=¢m) =1~ (1,5 --%%) (1 -0,678) = 0,724 < 1,0.

OnpepnenseM MOMEHT TpeluMHOOOpasoBaua M., cornacHo n. 4.4a:

Mcrc = Rbt, ser W;:;f+P2 (eﬁp + "sup) =
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=1,6+5,710° + 150 - 10 (165 + 58,7) = 42,7 - 10° H-MM = 42,7 xkH M,
a ¢ yueToM K03 uIHeHTa 0
Moo= 0,724 - 42,7 = 31 xH'Mm.

Mpumep 32. Jano: IWINTa NEPEKPHITHA 1O 4epT. 44; GeToH TAXKENBIH Kiacca
B25 (Rp ser = 18,5 MIla, Rpy ser = 1,6 MINa, Ep = 2,7 - 10* MIIa); nepe-
JATOYHasA MpouHocTh OetoHa Rpp = 20 Mlla; reomerpuueckne XapakTepHCTH-
KH NpUBEJEHHOTO CeVeHHs: miowand A,eg = 5,55 + 10* mm, paccrosmue ot
UEHTpa TAXKECTH CEUeHHA NO PacTAHYTOH IpaHH Yo = 220 MM, MOMEHT HHEpIHH
I,eqg = 718 - 10° MMm?, paccrosiHHe OT UEHTPa TAXKECTH BCEH PAaCTAHYTO# apMa-
Typhbl IO pacTaHyTod rpaHd ¢ = 50 MM; HanpsAraemas apMmarypa Kiacca A-1V
Ge3 anxepoB (Fg; = 1,9 - 10° Mlla), nuamerpom 25 MM; MIOLIAOb CeYeHHA
cxatoit apmarypht Ag = 50,3 mm? (1DB); ycunHe MpefBapHTENHHOTO 06-

XKaTHA (C YYETOM BC€X IOTEpPh H
II[ Ysp = 1,0) £, = 150 kH; ero sxc-

LIEHTPHCHTET €op = 165 MM; mpensa-
PHTENIbHOE HaMNpsDKeHHEe (C YUYeTOM
noTepp 1Mo no3. 1-5 1a6n. 4) ggpy =
| = 475 MIla; nomnepeuHas cwiIa OT
Lp=308 BHEIIIHEH Harpy3Ku B ONODHOM ceue-

a) |I

Osp |

‘ iun (npH 7r = 1,0):@mex = 50 xH;
TpeOOBaHHA K TPEIIMHOCTOHKOCTH

,_---llllllllllllll|llll
Tpebyerca nNpoBepHIb, 0Opasy-
I0TCA JIH HAKJIOHHbIe TPCLIHHBI B Mpe-
-65 )KEHHil, ¥ YCTAaHOBUTb HEODXOIHMOCTD
Xt pacyeTa MO PacCKPbITHIO HAKJIOHHBIX

3-# KaTeropuH.
135 2 I Xq = 263 )i Aenax OJIHHBI 30HbI NepefauyH Hamps-
TPELUMH.

Yepr. 44. [penBapurenbHO HanpskKeHHasn
IUTHTA NiepeKphiTHA
@ — NpHONOPHuLIA yyacTOoK; O — MNoONepey-
HOE CEUCHHE
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P acuer. PaccMoTpUM CeueHHA Y rpaHu onops! (cedenue /-I) u Ha paccros-
muH [, oT Topua WMt (cedenue //-II) — B 06OMX CITydaAX MPOBEPKY MPOH3-
BOJIMM B IICHTPE TDKECTH cedeHua (o =220 Mm).

OnpepenseM 3HaYeHue P, B pacCMAaTpHBaeMbIX ceyeHHAX. llna aroro no op-
myne (19) BbMMCNAEM IIMHY 30HBI TepefaYd HanpsUKeHuH lp, HMEA B BHAY,
10 Oy = Ospl = 475 Mlla;

g
lp = (wp P +)\p)d= (0,25-%7-65-+10) 25 = 398 MM

(wp = 0,25 1 Ay = 10 — 13 Ta6n. 24).
Hna cevenms /-1 I, = 200 MM; B 3TOM CEYeHHMH,COrTIacHo I 1.19,

! 200
P} =P, = = 150 =——= 75,3 H.
2 =1 I, 308 ,3 KH
Iins cevermn II-1I 1, = 1), cneposarensho, P3' = 150 xH.
OnpenensaeM HOpMalbHbIe HANpPSDKEHHA O, HA YPOBHE IIEHTPA TOKECTH Cevye-

HuA no popmyne (10) npuy = 0u P ="~P,:
[ _ P2 _753-10°

o = 1,36 MIIa;
x Area 555-10°
PII . 3

oll = 2 _ 150 - 107 _ 2,7 MITa.

X Areq  5,55-10°

OnpenenseM KacareNbHbIe HAaNPKEHHA Tyxyp 1O dopmyne (189). dna sroro
BbIYMCIIAEM CTaTHYECKHH MOMEHT MpPHBENICHHOH INAOLIATH YacTH CEYeHHsA, pac-
IOJTIOXKEHHOHM BBIILIC LICHTPA TAXKECTH CEYECHHS, OTHOCHTEIBHO OCH, HpOXOAAwIcit

yepe3 UEHTP TAKECTH CeYeHH:

Speq = 475 - 50 350-220—-5-29- +80 - 95 %9-”-50,3(350-220—25) =

. 104
= 2-835-10° MMm’; a:..E'i:_l.?__!_Q__=7_

B ceuennu /-I npuHumaeM Q; = Qpmgx = 50 xH. Ceuenne II-II orcront
OT TOYKH NPWIOXKEHHA ONOPHOH peaklUMH Ha paccrodmmu X = [ — 135 =
= 398 — 135 = 263 MM (cM. uepT. 44), cnefoOBaTe/IbHO, COIMACHO M. 3.22.

A 3TOrOo CCUCHHA
Q" - Qmax — 1 X = 50 — 10,5 * 0,263 — 47,2 KH,

rneq; =g +v/2=3,5+14/2 = 10,5 xH/m;
g = 3,5 kH/M — nocroaHHana Harpy3Ka;
y = 14 xH/M — BpeMeHHasA Harpyska.



O1Srea _ 50 10* - 2835 - 10
7]” Fredb TLS * 106 ’ gs

o QuSred_ 47.2-10° - 2835 - 16°
¥ Ipeqb 718 - 10° - 95

[lockonsky HalpsraeMad MNONCPEdHAA 3PMATypa OTCYICTBYCT, Oyp = 0.
HanpsoxeHust Oy Joc OT MECTHOIO HEHCTBHA ONOPHOH PEAKLHH Omax = F =

= 50 xH onpengenaem no gopmyne (187).
Ina ceuemust I-I: x; = 200 — 135 = 65 MM (cM. uepT. 44); y| = Yo =
3 1abn. 39 umeem ¢y = 0,45.

L o B 4535010
Torna %, loc = ¥y 5 = O 95735

= 1,96 MIla.

= (0,676 MIla.

Ins ceuenmn II-II: xy;; = 263 mm; app = 263/350 = 0,75 > 0,7, cnenosa-

TeJILHO, IPHHUMAEM G'gl,l loc = 0-
) on

IIo popmyne (18 pefesiieM IJIaBHble pacTATMBAlolLMe H IJIaBHbIC CXKH-
MaloLUHe HaNpAXXeHNA, NPUHUMAA 0y = Oy Joc:
na ceuermsa I-1

Ul + UI OI — O'I 2 2
afnt = -T-._.;r__.—L o+ _-..L_—Z_ + T.(YB o=
e 2 2
+ ~ 2
= 3120200,y 2022 ) +2,08% = (¥1,02+2,11) MiIa;
ol = —1,02+2,11= 1,090 MIa; o0,,, = 1,02 +2,11 = 3,13 MITa:
na cevenusn I1-11I;
2
o},{, = ¥ 2,7 + _?J___) +1,96° = (¥1,35 + 2,38) MIIa;
e 2 2

oll = —1,35+2,38=1,03MIla; o,,, = 1,35 +2,38 = 3,73 MIla.

Tax xax mia oboux ceueHuit o0,,. < 0,5Rp oor = 0,5 - 18,5 = 9,25 MIla n
B < 30 MIla, npusuMaeM Yp4 = 1,0, 1. e. Yp4Rps ser = 1,6 MIla. IIpoBepaem
ycnoBue (183). Tak kax mns oOOMX CEUeHMH Oy, < YpaRps ser = 1,6 Mlla,
HAKJIOHHBIC TPEIIMHDI B Npefienax MJIHHBI 30Hb! fIepeau HalpsOKCHHH Ha YPOBHE
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He BBllllé YpOBHA HCHTPA TKECTH CEMEHMA He OOpa3yorTcs, ClemOBaTeNbHoO,
TpeboBanme 11. 1.11 BHINOJNHEHO.

llockonpky B Gonee ymaieHHbIX OT OMOPHI CeyeHMAX 3Hauemwe O, a cneno-
BATENIBHO, Ty, W Oy, OyAyT MeHplMMH, ueM B ceueHud {I-II, 1O HaKNOHHbIC

TpeLMHLI Ha YPOBHE LIEHTPa TAXKECTH CeueHUSA HUTAe He 06pa3yloTcs M, ClieoBa-
TEJIbHO, pacueT N0 pacKphITHIO HAKIIOHHBIX TPEIUHH He MPOH3BOOUTCA.

PACYET XEJIE3OBETOHHBIX JJIEMEHTOB
O PACKPHITHI0 TPEIINH

4.14(4.13). XenezobeToHHBIE 37I€eMEHTBHI PACCYMTHIBAIOTCA IO PACKPHITHIO
TPELUMH: )

HOpMAaJIBHBIX K IIPOLOJIBHON OCH 3JIEMEHTA,

HaKJIOHHBIX K IIPOAOJIBHOH OCH JJIEMEHTA.

[IpoBepkH NIMpHHBI pACKPLITUA TPELIUH He TpeOyercs, €CllH, COTJIACHO pac-
yety mo mn. 4.1-4.13, B paccMaTpuBaeMOM CeueHUM TpPEIIUHbI He obpasylrcd
OT JeHCTBUA Harpy30K, YKA3aHHHX B Tabn. 2.

A 3rmeMeHTOB, K TPEINMHOCTOMKOCTH KOTOPBIX NpenbABIAKTICA TpeOoBa-
HufA 3-H KaTeropHMW, pacyeT MO PACKPBITHIO TpeUMH B ODWIEM cClyyae IIpOM3-
BOIMICA [Ba pa3a: Ha IPOJOJDKMTENIBHOE M HENpPOMAOIDKHTENBHOE DPACKpbITHE
TpelMH {(cMm. m. 1.10). Hna usrubaeMpix 371eMeHTOB NpH IpenesibHO JOMYCTH-
MO LIMpHHE paCKpBITHA TPEIMH dcpe; = 0,4 MM H agre2 = 0,3 MM (CM. Tabn.
16) pacuer mo pacKpbiTHI0O HOPMAABHBIX TpEIUMH MOXHO IMPOHM3BOIMTb TOJIBKO

OIMH pa3:

IpH M-——-—.—_LI — Mr = ...2.._

Mior — My, 3
LHH OT NEeHCTBHA MOMeEHTA M;;

NpOBEpAETCA TONBKO NPOAOIIKHTENPHOE PACKPBITHE Tpe-

M- M 2
IpH H < 3 IIPOBEPACTCA TONBKO HENMPOJOIDKUTENIBHOE pacKphITHE
tot — Mpp

TPEIHUH OT JAeHCTBHA MOMeHTa M,y ;,
rae

Mpp — cM. 1. 4.2; TIpu 3TOM HCHONB3YETCA TO XKe 3Ha4eHMe P, UTO M IIpH pacye-
T€ N0 PaCKPbITHIO TPELIMH.

Pacuer 110 PACKPHITHIO TPEIMH,
HOpMAJNIBHBIX K NPORONLHOH OCH IJIEMEHTA

4.15(4.14) ., llupuHy pacKpBITHA TPELIMH, HOPMAaNbHBIX K IPOIOJBLHOH OCH
AIEMEHTA, G, pr, MM, CIIEAYET OIIpeNesiaTh 110 GopMyse

20 (3,5 — 100m) ¥/d, (194)

Og

dcre =09y
3
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rae 6 — Ko3hQHUHEHT, MPHHUMaeMblii paBHLIM 1A IEMEHTOB: H3ruGaeMbIX,
BHEIEHTPEHHO CXKAaTBIX ¥ BHEUEHTPEeHHO pacTAHYTHIX Npu P2 N — 1.0,
LEHTPATBHO- H BHEUEHTPEHHO pacTaryThIX mpu P < N — 1,2;

¥; — KO3 PHiMeHT, NPHHHMaeMbIH PaBHLIM TIPH yueTe:

KPaTKOBPEMEHHBIX HArpy30K H HENPOIOJIKHMTENbHOrO HCHCTBHA IIOC-
TOAHHBIX M MJIHTENBHBIX Harpys3oxk — 1,0;
MHOTOKPAaTHO NOBTOPAIOIICHCA HATPY3KH, a TaKXe MPogoKUTETbHOTO
NeACTBUA MOCTOAHHBIX M JIMTENBHBIX HArpy30K MIA KOHCTPYKUHA M3

OeTOHA:
TAXKENIOTO:
eCTECTBEHHOR BIAXKHOCTH . . . . . . ¢1= 1,6 — 151, Ho He MeHee 1,3
B BOAOHACHIIICHHOM COCTOSHMH . . . . . 1,2
NIpH nollepeMeHHOM BOIOHACHIILICHUH
HBBICYIIMBAHME . . . . & ¢ v v o o o o o & 1,78

MEIKO3epHHCTOTO IPYIIL:

. 1,75

2,0

7 1,5
JIErKOIo . . . ... C ot e e e e et e s e e e 1,5

3HAYeHHUA ¢ [NA MEJIKO3epHHCTOrO H jierkoro 6eToHOB B BO4OHACHI-
IIEHHOM COCTOAHHH yMmHOXaloT Ha 0,8, a npy nonepeMeHHOM BOJOHa-
CBILICHUH ¥ BbICYIIMBAaHMH — Ha 1,2;

N — K03pbHIMEHT, NPHHHUMaeMbIA paBHBIM 1A apMatypsl kiaccoB: A-Ill,
A1V, A-V, A-VI-1,0; Bpl, K-7,K-19 —-1,2; B-Il -~ 1,4,

Oy — NpUpallicHHe HAlPSDKCHUA B CTCPXKHAX KpanHero paAna apMaTyphbl OT
OCHCTBHA BHEUIHEH HAarpy3KH, onpederifieMOe COINTacHO YKAa3aHUAM
m4.17;

U — K03 GUUMEHT apMHUPOBAHUSA CEYEHHMA, NPHHMMAaeMblil PaBHBIM OTHOLUE-
HUI0 IUTOINA[M CeYeHMA apMarypnl S K IUIOWAAH CedeHHA OETOHA NpH
pabouei BbICOTE Mo K Oe3 yyera CKaThIX CBECOB MOJIOK, HO He Gonee
0,02; A npAMOYTONbHBIX, TABPOBBIX H ABYTaBPOBbIX CCYCHHH

Agp + Ay

bhy + (by— D) (hy— a)
hf— a — MIPHHAMAETCA He MEHEe HyJIA;
€CIH BO BHELECHTPEHHO PAaCTAHYTBIX IJIEMEHIAX pacTAruBaiomias CHIa
Nior = N — P pacnoyiokeHa MeXay UEHTpaMH TSOKECTH apMaTypsl &

u S, 10 npu onpeneneHHH [ paboyas BbICOTa Hg MPHHMMAETCA OT TOVY-
KH NPWIOXKEHUA CHNBI V,p; 0O MeHEE paCTAHYTOH I'PAHH; TIPH HEHTPATH-

- _ Agsptot t Ag tot
HOM PACTSKEHHH I = -ﬁ&—tfh——"i— »  rae Agptor *Astor —
IUTOLIAAb BCEH NMPOMAOJIBHON APMATYPhI B CEYCHHH,;

ii = <0,02; (195)
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d — nMaMeTp PAacTAHYTOH apMaTypsl, MM; MpH PaIIMUHBIX OHAMETPAX
CTePXKHEH 3HaYeHHe d NPHHUMAETCA PaBHBIM :

2 2
d = M . (196)
ni dl +...+nkdk
dy,...dj — DMaMeTpbl CTEPXKHEH pacTAHYTOH apMaTyphi;
My, ..M — TCIO CTEPXKHEHR C AHaMeTPaMH COOTBETCTBEHHO dy,. . . , d.
B cnyuae npuMeHeHNA NONApHO PACNONOXEHHBIX CTEPKHEH NMPH Ha3HAYCHUN
nuaMeTpa d CliemyeT yUMThIBaTh yka3aHus 1. 5.22. Kpome Toro, cnegyer yuursi-

BaTh YKa3aHua 1. 4.16.
4.16(4.14) . llupuna packphiTHA TPEIUMH, OllpeflesieHHaA cornacHo 1. 4.15,

KOPPEKTHPYETCA B CleOYIOIIMX CIIyyanx:
a) eCli¥ LEHTp TAKECTH CeueHMA CTepxaed KpaHHero psAfga apMarypel S H3-

rMbaeMbIX, BHELEHTPEHHO CXaTbIX H BHEUCHTPEHHO PACTAHYTBIX IIPH €p tor =
Z 0,81 371eMEHTOB OTCTOMT OT HauOoNee PacIAHYTOro BONOKHA HA PACCTOAHUM

a; > 0,2h, 3HaueHHe a,,, NOIMXKHO OBITH YBEHYEHO ITyTeM YMHOXKEHHA HA KO-
¢umment d ,, paBHbIA :

(197)

¥ NpHMHHMaeMBbIH He Dojiee 3.

11 371eMEHTOB, apMHPOBAHHBIX CTIEPXKHEBOH apMaTypoH NepHOOUYECKOro
npopuis, guaMerp KOTOpod He MeHee 10 MM, npu TOmMIMHE GOKOBOTO 3AILMT-
HOro c/iog OeToHa 15 MM M MeHee 3HadeHue d,,., OlpenencHuoe no dopmyne

(194), ymenpinaerca Ha 20 %;
6) 11 n3rnGaeMbIX M BHELEHTPEHHO CXAThIX 37IEMEHTOB H3 TAXENOro H Jer-

Koro GetoHoB npu g < 0,008 BenuuuHy a@.,,, BHMHUCIEHHYIO II0 dopmyne (194),
np¥ HeOOXOOMMOCTH JOMYyCKAaeTCA yMEHBIWIATh NyTEM YMHOXXEHMA Ha Ko3d¢H-
LIMEHT p, YWMTHIBAIOLMK paboTy pacraHyToro GeTOHa Haj TpewiMHOHR, onpepe-
JiIAeMbIH 110 dopMyIie

Yh = Pf I (198)

H NpUHAMAaeMBbIH He 00Jee eOMHHIIbI,

rae @5 — K03)DHUIHMEHT, YUHTHIBAIOUHMA YPOBEHD HArpY)KCHHUSA H PABHbIM:

M Moy My My (199)
Mo o Mcrc Mr - Mrp

@11 — KO3} PHIMEHT, YYHTBIBAOIHH JUIMTENBHOCTS [JACHCTBHA HArpy3KH
H [IPHHUMAaeMbIH paBHEIM IIPH yueTe:
KpPaTKOBPeMEHHbIX Harpy30oK H HENpOROIDKHUTENIBHOTO MEHCTBHA

NOCTOAHHBIX M JUTHTEIBHBIX Harpy3ok ~ 1,0;
OPOOOIIKHTEJIBHOTO MAEHCTBHA IIOCTOAHHBIX M IHTENBHBIX HArpy-

30K
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M
on = 138‘"‘"9&—’ (200)

HO He MeHee eHHHIbI;
My — MoMeHT, Ipu KOTOPOM PACTAHYTHIH 6GeToH Han TpemMHAMM Npak-
THYeCKH BBIKJTIOYETCA U3 paGoThl, paBHBbII ¢

Ma =Mcrc + \bbhz Rbt,sen (201)
15T
U= e . HO He Gonee 0,6.
n

Ecnu M, > M, , xo>pPumuent ¢p He BEMUCTIACTCA.
B dopmynax (199) —(201):
M, —~ MOMEHT, ONpeAeNseMblii COITACHO 1. 4.2, OT MONMHOM HarpysKkH,
BKIMIOUAIOIIEH NOCTOAHHYI0, NIHTEbHYIC H KpPaTKOBPEeMEHHYIO
HAarpy3KH;
Myes — oM. 1L 4.2;
M,

Hs N—cM. 1 4.15;

B) I 3MeMEHTOB CTaTHUECKH HEONpedelHMbIX KOHCTPYKDHIHA, a TaKXe A
cBoGogHo onepreix Ganok npu I/h < 7 u pu < 0,02 B6MH3KH MeCT NPHITOKEHHA
COCPENOTOYCHHBIX CWI H ONOpHLIX PpEeaKUMii IIHPHEY  PpacKpbITHA
TPELMH 4,,., BBIUHCIEHHYI0 o ¢opmyne (194), nomyckaercd yMeHsimaTh Iny-
TeM YMHOXXEHHMS Ha KO3 HIMEHT ¢, ., YUHTHIBAOINHH MECTHBIE OCOGEHHOCTH
HaNpsOKEHHOro COCTOSIHMA B XKelne300eTOHHBIX H3rHGaeMpiX KOHCTPYKIHMAX H

onpenenaeMsain o dpopmyine

o = 1_F  (O3h—a)@he —2k)
foc M 2,8(2hg ~ ) '’ (202)

HO He MeHee 0,8 u He Gonee 1,0.
B dopmyne (202):
F — cocpeqoToueHHas CHiia HIIH ONMOPHAA PeaKiMs;
M — usrnbaonMit MOMEHT B HOPMAJIbHOM CeYeHHHM, HPOXOHAALLEM Ye-
pe3 TOYKY NMPWIOXKEHHUA CHIILI [
d — PacCTOAHHME OT TOYKHM NMPHIOKEHUA CWIbl F 10 pacCMaTpuUBaeMoOro
CeYeHUA, TPUHUMAEMOE B COOTBETCTBHMH C u4epT. 45, HO He Oonee
0,34;
h , hp — pacCTOAHHA OT IpaHK JIEMEHT2, K KOTOPOH IIpHIIOKEHA CHIIa,COOT-
BETCTBEHHO JI0 PaCTAHYTOH I'PaHH M JI0 PAaCTAHYTOH apMaryphl;
I) IIA 31eMEeHTOB M3 nerkoro GeToHa xmacca B7,5 3HaueHue a,,, IOJKHO
ObTh yBenMueno Ha 20 %.
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HYeprt. 45. Pacnonoxenne paceeTHbIX cevernii BOK3H ONOPHHIX PeaKUKii B KeCTKHX YIRAX
H COCPEROTOYHHBIX CHII NIPH pacyere AO PACKPHITHIO TPEIHH

1-1 — pacueTHble CeYeHHA; d—2 — pabyeTHhle CeMEHMS YV )KeCTKHX Y3NOB; O — pacueTHLIe
CedeNMA ¥ COCPeMOTOYEHHON CHITHI, NpHNOXeHHOR K COkaroift rpaHH: € ~ TO Xe, IPMAO-
XKeHHOH K YIIHMpEHMAM (MIOJIKaM) 3NeMeHTa
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4.17 (4.15) . [IpupaieHne HATIpAXKEHHH B pacTAHYTOH apMarype Og OT JEHCT-
BKA BHEIUHEH HArpY3KH B CTaguM JKCIUIyaTalMd (BKIIOYAR CTagHH TPAHCIOP-
THPOBaHHA H BO3BEACHHA) OIpeNeNiAeTCA H3 YCJIOBHA PaBEHCTBA HYMIO CYMMBI
MOMEHTOB BHEIIHMX H BHYTpeHMHX YCHWIHH OTHOCHTEJIBHO OCH, TpOXOAALIeH
yepe3 TOUKY IpWIOXKEHHSA PABHOMEHCTBYIOIEH YCWIHH B CXKAaTOH WIH MeEHee
PACTAHYTOH 30He CEUCHWA. JHAYECHHA O BLMHUCIAIICA NO dopMyllaM A 3le-
MEHTOB:

H3rnGaeMuix (uepr. 46, a)

M-P,(z—-¢
0 = .______2_(____.‘_"'2.)._ ; (203)
(Asp tAg)z

BHELICHTPEHHO CKAaThIX (Uepr. 46, 0)
N(eg—z)~Py(z — egp) |

0p = ; (204)
(Asp +Ag) 2
BHELIEHTPEHHO PaCTAHYTHIX (4epT. 46, 6),
Neo ""Pgeop
I € = = 0,84 205
COM €9 tor N - P, 4 0 (205)
wm eciu N <P,,
N@EZte) ~Py(z—c¢
Us — ( s) 2 ( se) : (206)
(Asp tA,) z

B/ BHCHEHTPEHHO PacTAHYTpIX 37eMeHTOB npu 0 < ¢, ,,, < 0,8hy (uepr.
46, 2) '

N(zgteg) — Py (25— egp)
(Asp + Ag) zg

rge zg = ho — a’ — paccTosinvie MeX[Iy LEHTPaMH TSDKECTH apMaTypbl SH S .

B popmynax (206) n (207) 3Hak ,,;umoc”’ NpHHHMSETCA HPH PACIONIOXKECHHM
cwibl N 3a NIpefenamMu pacCTOAHMA MexIy apMarypoit S u §', 3Hak ,, Munyc” —
NPH PACIONOMKEHHH CHIbI /N MeX/Iy LEHTpaMH TAXKECTH apMaTypbl SH S .

I\nst meHTPanbHO-pPaCIAHYTHIX INEMEHTOB, T. €. NPH €, 4o, = 0; dopmyna
(207) nmpmoGperaer BUA

(207)

Og —

N-P,

Og = ) (2073)
Agp tot + As tot
rae
Asp totsy As,tor = IUIOWAMA CeYEHHA BCeH HANpATacMOM M HEHANpAraeMoi
apMarTyphl.
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Yepr. 46. Cxema ycu-
M ¥ TIOPLI HaNMpRXKe-
HHH B NOnNEpeYHOM Ce-
YeHMH 3JJIeMEHTa JpH
pacyere ero no IUHPH-
Me PacKpBITHH TPELIHH,
HOpPMaJIbHBIX K Mpo-
AONBHOH OCM, B 30HE
CeYeHHA, CXKaToH OT
BEHCTBHA YCHIIMR npea-
BapHTEONBHOTO OOXATHA

a — npn u3rube; 6 -

IpH  BHECUCHTPEHHOM
CXXaTHM, €6 — IPH BHe-
HEHTPCHHOM pacrme;-
HEM H €) ;o 2 O,Bho .

e — TOXe, IpH €, 4 <
<0,8h,; 1 — TOUKa npH-
NOXEeHNsk paBHONeHCT-
BYIOIUCH ycwruit B CXKa-
TOR HJIK MeHee pacrA-
HyTOH 30He; 2 — IEHTD
TSOKECTH IUIOUIAAM ap-
MaTypH S; 3 — HEHTp
TAXKECTH NnouiagH npu-

BEACHHOI'O CEUCHUA

2 3ak. 427
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B dopmynax (203) —-(206):
Z — pacCTOAHHME OT UEHTPA TAXKECTH IUVIOIIAOH CEYCHHMA apMary-
pbl § [0 TOUKH NPHIOXEHHA paBHOMCHCTBYIOLICH YCHIIHH
B CXATOH 30HE CEYEeHHA HaJl TPEIIMHOH, ONpeeNnAcMOe

COIJ1aCHO VKa3aHuaM n. 4.31:
Ipu 3TOM KO3(QPHUMEHT ¥ NMPHHHMACTCA KaK IPH HENMPOOOKHTEIBHOM IEHCT-

BHH HAarpyskm, T. €. v = 0,45; polryckaercd z MPUHAMATb TAKHM Xe, KaK U IpH
pacyete 1o aedopMaImAM Ha Te e Harpy3kH, ecnu (A4 ¢, + 4 )/ (bhy) <0,01.
B cnyuae, xorma M, <M, . (cm. . 4.2) , 3HaueHHe 0, HaxomuTcs no popmyne

M, - M,

o p

Os = Os,cre h_ ’ (208)
crc  rp

rae Og crc — MPHpAILEHNE HANpsDKEHWH B apMartype IpH JIEHCTBUY Ha-

I'PY3KH, COOTBETCTBYIOILIEH MOMEHTY O00pa3oBaHUs TpeLfHH,
onpepengemoe mo dopmynam (203)—-(207) u (209) ¢
3ameHon M uaM,, . uNunanN, . =NWM,.. ./M,);

M,, —cm. 1. 4.2.

B cnyvaax, xorna M, > M¢po u P, 2 350 (Ag, + Ag) (rme 350 — B MITa),
3HaYCHHe Oy A H3rHOaeMbIX M BHEIUECHTPEHHO CXKATHIX JIEMEHTOB JONMYyCKAaeT-
CA ONIpeNReNATh No popMye

M
(Asp +As) ho

Os = Yere (209)
rae

Mg =M + Peg, — pns n3rnGaeMoixX 3N1eMEHTOB;

Mg = Neg + Pegy, — Nl BHEEHTPEHHO CXKATBIX 3J1EMEHTOB;
Yere — ONpepenserca no tabn. 40.

IIpn pacnonokeHMH pacTAHYTOH apMaTyphl B HECKOJBKO pPANOB IO BHICOTE
cedeHMA B M3rubaeMbix, BHELIGHTPECHHO CKATHIX, a8 TAKXKE BHELCHTPEHHO pacTAHY-
THIX NPH €, 4o, = 0,84, 3neMeHTAX HANpPMKEHHUA O, NOACUHTaHHbIE N0 popmy-
JiaM HaCTOAINEro MyHKTA, MO/DKHB YMHOXKaThbcA Ha KO3¢PHUIHMEHT O,,, pABHBIN

B h-—x—a;
Oy = h—x—a; (210)

rmae x = kho; 3HaYeHHe & onpenenserca mo dopmyne (232); npu 3TOM
Ko3ddHieHT V¥ NPHHUMAETCA BCerna KaKk IpH HENpomOIKUTENb-
HOM JeHCTBMM HArpy3kH, 1. e. v = 0,45; mi1s H3arubGaeMeIx sje-
MEHTOB AONycKaerca MpHHUMars X = 0,5/ ;
d;, @, — PACCTOAHMA OT LEHTPa T/DKECTH CeYeHHA apMaTypel S COOTBET-
CTBEHHO BCeil H KpaHHero psama crep)kded o Haubonee pacTAHyTO-
IO BONOKHA OeTOHA.
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Ta6bnuna 40

Es,tot tot Ko3bdUUHEHT .y, PH 3HAUCHUAX [0, PABHBIX

" | *_[omJooToasoorJoso[ oss[ oao] oas [oa0 [oso] os

0,24 | 0,25 | 0,26| 0,27

0,25 (0,26 | 0,27
0,31
0,36
0,41
0,45

0,21
0,21
0,26
0,32
0,37
0,42

0,17
0,18
0,23
0,29
0,35
0,40

0,14
0,15
0,21
0,27
0,33
0,39

0,4 ' ' 2 ' ' 0,12
0,13
0,19
0,26
0,32
0,37

0,5 ; ; , ; ,11 10,12
0:9 - - - 0;10 0112 0,14 0,15 0,16 0,16 0,17 0,18
1,0 - -~ {0,1710,18 | 0,20| 0,21 0,22 ] 0,23 | 0,23 | 0,24 | 0,25
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s tot

Y
A

IlIpoooaxcenue raba. 40

KoadpdmmaesT ¢ ., OPH 3HAYeHHAX MO, PABHNX

| 002 | 005 Joos | .07 | 010 ] 015] 020 | 025 | 030 040 | 050

0,5 1,1 0,24 10,25 10,26 | 0,27 10,27 |1 0,28 0,30 0,31
1,2 0,30 j0,31 | 0,32 | 0,33 | 0,34 | 0,35 0,36 0,37
>071| 08 - - — — - 10,04 | 0,06 | 0,07 {0,08 | 0,09 | 0,10
0,9 - — - 10,0910,101}0,1210,13}10,14 10,15 } 0,16 | 0,16
1,0 — - 101710171018 | 0,20} 0,21 | 0,21 | 0,22 | 0,23 { 0,23
1,1 - 10,23 10,2410,25 (0,26 {0,27 0,28 { 0,28 {0,29 { 0,29 | 0,30
1,2 - 0,30 {0,31] 0,31 10,32 |{0,33 (0,34 10,34 {0,353 § 0,35 | 0,36
adgp + ady
’ ’ -
(bp=DYhy+ 09 M EcAgp + EgAg
= ’ L 8 gt = M S e ¢
“f bh, s fot P, Ep bh,

I BHENEHTPEHHO PACTAHYTBHIX JNIEMEHTOB NpPH €, ,,, < 084y h mpn
PacnoyIoXKEHHH apMaTyphl B HECKOJIbKO PAAOB MO BLICOTE CeucHUA HampsDieHHe
O AOMYCKACTCA NPHHMUMATb PaBHBIM & Op, € 0p — HaNpsDKeHHe Ha YPOBHE
HaHDoJlee pacTAHYTOTO pANa apMarypbl OT AEHCTBMA BHEHIHMX CHI H YCHITHA
obxatua P, onpefieeHHOe KaK 1A YIIPYTOro Tejia IO IPHBEJCHHOMY CeYCHHIO,
BKJIIOYAIOILEMY B ceOA ITOLIafp CeYeHHA CXKAaTOM 30HBI GeroHa, a TaxXKe IUIO-
WALD CeqeHus BCeH IPOROJILHOH apMaTyphl, YMHOXXEHHOH Ha K03 (HIHUEHT
mpuBenernas o = E [/(0,9E,); BBICOTY CKAaTOH 30HBI MOXHO OHpPEHEIATH
CoryacHo I. 3.58, ucnonb3ys ykasaHHsld KoxpHumeHT o . B 3T0M ciyuae mpu
onpeneeHuH xo3popuuuenta u B popmyne (194) ucromvayercs BCA pacTAHY-
Tasg apMatypa, a 3HaueHHe /1y OTCUMTBIBACTCA OT Haubolee pacTAMYTOro papa
apMaTypHl.

Uro6nt H36exarh HEKOHTPOMHPYEMOIrO PacKpHITHA TPeUMH H OGeCTeuHTh
OTICYICTBHE 3aMETHLIX HEYNUPYTHX AedopMalMil apMaTyphbl, 3HAYCHWA Halpsxe-
HHH 0, + Osp MWIA HANpATaeMOH apMaTyphl M Oy — Oy IUIA HEHaNpAraeMou
apMaTypsl He HOJDKHBI IIPEBBILIATH COOTBETCTBYIOLUME 3HAYCHHA Ry sop- lipm
JTOM [1si MHOTopsfHOM apMAaTyphl HANpPS)KCHHE O, ONpefefAeTcad C y4eTOM
ko3pduimenra §,, npuHUMan KpaiAHUil pAN CTepXKHeH PaccMaTpHBaeMOM apMa-
TyPbl (HanpAraeMOM WM MeHanpAraemoi). 3nech 0., — CymMMa NoTephb Hpep-
BapHTEILHOrO HAaNpPAXKEHHA OT ycagku M nmon3yvecTu Gerona (cM. mo3. 6, 8 u
9 Tabu. 4).

Ha yvactkax sneMeHTOB, MMeOLMX HavaybHble TPEIMHBI B CHKATOH 30HE
(cM. 1. 4.5), BenwuiHy ycuwnms npenBapuTenBHOro 06XaTha P;, a TaxoKe Hanmps-
KECHUE Oy, CTIEAYeT CHIDKATb IyTeM YMHOXEHHA Ha Ko3dduumenr & (cm. 1. 4.6).
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Mpumeuanns 1. Inf cCraTuYecKd ONpEeRETHMBIX 3/IeMEHTOB NPH OQHOPAITHOM
PACTIONIONXCHHM RanpATaeMoft apMaTyphl K OpH A; < Agp/4 3HaYeHHE 05 + Oy 3ABEOMO
MeHRIlE Ry o0

2. Ecym pa3sHOCTH pacheTHBIX CONMPOTHBJIEHMH HanpAraemoit 1 HeHanpATaeMolt apMaryphl
He NpeBbillacT MpeABAPHTENBHOIO HANPAXECHAA Ogy,, ONpefeneHHOro Oe3 yvera NoTeph OT
ydaaKH 4 [on3ydectd OeToHa, T0 3HaYcHHe Og — Osb 3ABEAIOMO MeHblIIe Rs ser-

4.18(4.16) . lllupuiy pacKpbITHA HAYANIBHBIX TPELUHH B 30HE CeUYeHMA, pacTi-
HYTOH OT OEHCTBHA YCWIHA IpPEABApPUTENLHOTO OOXATHA B CTagHH H3rOTOBIIE-
HUA, onpenendaT no ¢popmyne (194), npunumaa @ u d pna apMarypsl, pacino-
JIOXXEHHOH B YKAa3aHHOH 30H¢ (ueprt. 47, a); npH 3TOM HaNpsKeHHe B JaHHOHM
apMarype WiH (NpH HATHYMHK IpEeOBAPMTENIBHOrO HampshkeHWA) IpHpallcHHE
HalIpsDKEHHH O onpeaenAerca no gopmyne

Y As A
i _
0s [ASP*As]
M, ™
R —
j ///, =

\ <
A

HYepr. 47. Onpenenenne WIMPHHBI PACKPHITHA TPELMH, HOPMANBHLIX K MPOAONbHOK OCH
MEMEHTA, B CTA/{UM K3TOTOBNCHUA

4 — CXeMa YCHIIMA H 3MmoPphl HANPSOKCHRHA; 6 — pacnonoXeHHe pacyeTHOro cedenuns (J-7)

npH 8 > lp; 6 — pacnonoxenue pacyersoro cedenns (I-J1) npu g < Ip; I —uentp 1A-

XKEeCTH apMaTyphl §; 2 — TouKa NPHMJIOXKEHHA PpaBHoOHeHCTBYIOIleft ycuimit B cxaroff
30He; J — MOHTAaXHAad nernd
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P, (e — Z)iM

Op = — b 211
varvaeal (211)
yi (& M — MOMEHT 0T cOOCTBEHHOIO Béca M RPYrHX Harpysok, HeicTBYIO-

IIMX Ha 371EMEHT B CTaMH H3roToBRcHHA; B dopmyne (211)
33 TOJIOXKHTENIbHBIH MOMEHT TNPHHMMAETCH MOMEHT, pACTATH-
BAIOIIHH 30HY C HAYAJIBHHIMH TPEILHMHAMH,

Z — OlpepenAerca COraacHo m.4.31 mis cTaguu H3roTOBJIeHHA.
[Ipy 3TOM paccMaTpuBalOTCA CeYeHHA C HanOonee HeOIArONpPHATHLIM CO-

BMeCTHBIM feHcTBHeM ycunud P; H M. B Mecre YCTaHOBKH MOHTa)XKHOH HeTIIH
WIH B KOHIE 30HBI Nepepaus HanpspkeHud I, (depr. 47, 6, 6). Ecnu mMoMeHT
OT COOCTREHHOro Beca M pacTaruBaer BepXHioio rpaHb (ceuenue /-J), erc cne-

Ayel YUYHTBIBaTh ¢ KO3((PHIMEHTOM AHHamuuHOCTH 1,4 (cM. m. 1.9), B mpo-
TUBHOM ciryuae (ceuehme [/-II) — 6e3 xoxpuupeHTa AMHAMHUHOCTH. B pac-
CMAarpHBaeMOH cTafuu ycwine P; U MoMeHT M pacCMaTpMBalOTCHd KaK [€HCI-
BYIOLLHE HEMPOOOIIKHUTENBHO.,

ImyGuna HavanbHbeIX TpemmH h,,. B Ckaroil 30He JAo/kHA OwiTh He Oonee
0,5 hy . 3naueHue h,.,. ompenenserca no ¢popmyie

Rope = h— (1,24 ¢ )Ehy. (212)

3HaueHHe ¢,, OIpenensercA cornacHo n. 4.6. 3Hauchue £ onpenensercs
no ¢popmyne (232), paccMaTpuBas CTaMIO H3rOTOBJICHHA.

4.19 (4.14). JUis 31eMeHTOB, K TPEUMHOCTOMKOCTH KOTOpBIX MIpembABNA-
10TCS TpeGOBaHHA 2-H KaTeropHM, WIMPHHA PaCKPHITHA TPELLMH ONpeneiaeTca oT
CYMMAapHOro HENMpOMOJIXHMTENIBHOrO NEeHCTBHSA NMOCTOAHHBIX, IJIMTENBHBIX H Kpart-
KOBpEMEHHBIX Harpy3ok IpH Ko3gdHIHMeHTax ¢; = ¢, = 1,0.

IJIA 3JIEeMEHTOB, K TPEUMHOCTOMKOCTH KOTOPHIX NpeapABnfAiorcd TpeboBa-
HUA 3-H KaTeropuy, ILHMPHHA NPOOOJKHTIENIBHOIO PAacKpHITHA TPEUMH ompene-
JIAeTCA OT NeACTBHA NMOCTOAHHBIX M WIMTENIBHBIX HArpYy30K HNpH KobdHIMeHTe
¢; > 1,0. llupHHa HEOPOMOIDKHTENBHOIO PAacCKpPHITHA TPEIHMH ONpenensercs
KaK CyMMa LIMPHHB NPONOJDKHIENIBHOrO PacKpBITHA OT NOCTOAHHBIX H M-
TEJIbHBIX HATPY30K H NpHPAIICHHA LIHPHHLI PaCKpPBHITHA TPELMH OT HeHCTBHA
KPaTKOBPEMEHHBIX Harpy3ok NpH Koadpduimenre ¢; = 1,0, 1. e. no popmyne

o/0g—1
Bope = acrc,l(l"' —L';:':——'— )’ (213)

e a,,, ; — UWHPHHA NPOJOJDKMTESIBHOTO PaCKpPHITHA TPELIHH OT ACHCTBHA
MOCTOSTHHBIX M [JIMTENIBHBIX Harpy3o0K;

v; > 1,0 — cm. n. 4.15; ecnin BeMUMHA 4.,c ; ONpefeneHa ¢ yyerom ¢op-
Myl (198), 10 xoadpdmment ¢; B dopmyne (213) 3amens-
€TCA MPOM3BEeHNEM ¥ ¢vp, (¥), — cM/m. 4.166) ;

Og5» Og — onpenensorca cornacHo m. 4.17 cOOTBETCTBEHHO OT MOCTOAH-
HBIX ¥ JUIMTENILHBIX HATPY3OK M OT BCEX HATPY30K.
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Pacyer 1o pacKphLITHIO TpelLHH,
HAKJIOHHBIX K NPONOILHOH OCH 3JIeMEHTa

4.20(4.17) . llupuHa pacKpLITHA TpeLMH, HAKIOHHBIX K NPOMAONBHOH OCH
ATEMEHTOB, [IPH apMHPOBAHHH XOMYTaMH, HOPMAIBHBIMH K NpPOOOJIBHOH OCH
HOMKHA OIpenenaThca Mo GopMyre

. 0,60..,d, 1
Bere = ¥Y1 — 3~ — (214)
E 71_:_ +0,15E,(1+2apu,,)
Iae ¢; — Ko3poyumeHT, NPUHIMaeMblX PaBHBIM NpPH yyeTe:

KpaTKOBPE€MEHHBIX Harpy3o0K H HeNpOOO/DKHTEILHOIO NeHCTBUA
MOCTOAHHBIX H MJIHTENBHBIX Harpy3oxk — 1,00; mHOroxparHo
MOBTOPAIOLIECHCA HATPY3KH, 8 TaKXKe MPOAONKHIENIBHOTO NEHCT-
BHSA MOCTOAHHBIX M JIJIMTEJIBHBIX HArpy30K i KOHCTpYKIMH

U3 OETOHOB:
TSOKeIoro:
€CTECTBEHHOM BNAXKHOCTH . « « « o v ¢ + « o 1,50
B BOJIOHACBHIINEHHOM COCTOSAHMHA . . . . ... 1,20
NpH MNOlepeMEeHHOM BOACHACBIUICHUH M
BRICYILMBAHHH . « « . ¢ - ¢ ¢ v o v 2 0 s o o o 1,75

MEJIKO3EPHHUCTOrO M NEerkoro ...To Xe, 4ro u B popmyne (194) ;

N — KO3(}pOHIHMEHT, NPUHUMaeMbIH pPaBHBIM IJISi MONEepedHON apMa-
Typsl KnnaccoB: A-1 — 1,3; A-Il u A-IlT - 1,0; Bp-I — 1,2;
M, — KO3((PHIMEHT HAChIIIEHHA EeMEHTa XOMYTaMH, PAaBHblH :

A Sw
bs

Hy = : (215)
d,, — IOuaMerp XOMYTOB,;
05, — HampsOKeHHe B XOMYTax, olpeenaeMoe Mo ¢opMyie
Q- ¢Q
., = ———2b ¢ (216)

SW
A, ho

(3HaueHMe HaNpsDKeHUsA O, He NOJDKHO NMpeBblaTh Ry (,.).

3nece p, — npapas vacts ycnoBus (93); NpH 3TOM KO3bOPHUMEHT Ppa
yMHoxaerca Ha 0,8, a 3Hauemus Rjp; U Rp 3amMeHAOTCA Ha
Rps ser 1 Rp ser; 3HaueHMe Rp; g0 NpHUHMMAaETCA He OOJIEC

3Ha4YeHMA, COOTBETCTBYIoLIero beToHy knacca B30;
() — monepeudHas cwia OT BHEILHEH Harpy3KM, pacrHoJIOXKEHHOH Mo

OIHY CTOpPOHY OT paccMaTpuBaeMoOro HAaKJIOHHOrO Ce4eHHMA,
onpepenAeMas CorjiacHo n. 3.22.

Pacuer mpousBomMrca A HaubGoliee OMacHBIX HAKJIOHHBLIX CEUEHMH, OIpe-
oesnsieMbIx cornacHo 1. 3.30 0.
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IIpn ompenenecHMH HIMPMHBI HEMPOIOJKHTENIBHOIO H INPOJOJDKHTEIIbHOro
PacKpbITHA HAKJIOHHBIX TPEUIMH MOJDKHBI YUHTHIBATbCA YKa3aHHA I 4.19; npxu
sToM B dopmyne (213) xo3dPuuMEHT ¢; HaaHAYaeTCA COTNAcCHO HacTOAMEMY
IyHKTY, a OTHOLIEHHE O/ 0, 3aMEHACTCA OTHOLICHHEM HANPSDKEHUH O, 1/ Os,,
onpepenaeMbex no ¢opmyne (216) cOOTBETCTBEHHO OT NOCTOAHHBIX M [JIHTENb-
HbIX Harpy30K H OT BCEX HAarpy3oK.

Honyckaercd yMEHBIIATh BeMYHHY @.,. B 1,5 pasa Io CpaBHeHHI0 C onpe-

nenensoi no dopmyne (214), ecim 3neMeHT apMHPOBAH NMONCPEYHLIMH CTEPXK-
HAMM, HOPMAJIBHBIMH K OCH 3JIeMEHTa, M NPOJOJIBHBIMH CTEPXKHAMH TOIO JKe

OHaMeTpa ¢ PaCCTOTHHAMH MO BHICOTE CCYCHHA, PaBHBHIMM LIATY IOIEPEUHBIX
CTEpI)KHEH,

IlpuMepnl pacueTa

Npumep 33. Jano: 351eMeHT HIDKHETO MOsACa Mbl C pasMepaMH MOIepey-
HOro ceuenua: h = 280mmMm, b = 250 MM, a2 = a = 40 MM; OeTOH THIKEIILIM
xnacca B35 (Ry ., = 25,5Mlla, £ = 3,1 - 10* MIla); mpopomsHas pacra-
IrMBalomas cwia oT Bcex Harpy3ok N = 850 xH; MoMeHT OT BceX Harpysox
M = 45 xH - m; npoponbHas cwia H MOMEHT OT NOCTOMHHBIX M JUIHTEJIbHBIX
Harpy3ok pasuel: N; = 820 xkH u M; = 30 xH - M; nmpenpapurensHoe Hanps-
EHHe B apMarype C Y4eTOM BCeX HOTEpb Og,, = 264 MIla; octamphbie naH-
Hble — IO IpHMepy 29,

Tpebyerca pacCUMTATDH JIEMEHT IO PACKPBITHIO HOPMAJILRBIX TPEILMH.

P a c 4 ¢ 1. [IpoBepAeM HeNnPOXOIDKUTENIPHOE H MPOOIDKHTEIIbHOE PaCKphI-
THE TpeIyH.

ho = 280—- 40 = 240 mm.

OnpepenseM 3KCUCHTPHCHTEYHI BHENIHEH MNpOXONMBbHOH# CHanl N M paBHO-
peicTByiowed V,,, OTHOCHTEILHO UECHTPA TOKECTH NPHBE/ICHHOrO CCUEHHA:

. = M I SR 10° = 520 r
° N 850 - 10° i
M . 106
€l = .__..’__. — .._.?_.9_.._12. == 36,6 MM;
N,  820-1

Neye = N-P, = 850650 = 200 xH > 0;
Nptor = 820-650 = 170xH > 0.
[Tockomky €4, = 0,

. 6
€0 tor = = 10 5mm> 084 = 0,8- 240 = 192 mm;
' N, 200 - 10°
M . 10°
€0l tor = ——— = — 10 = 176 MM < 08k = 192 MM.



IpogormxuTensHOe pacKphITHE TpelMH onpenenseM mo dopmyne (194).
Tak Kak eof 1ot < 0,87y, npupalieHHe HANMpPsOKEHHA B apMarype Og Ompe-
nenaem no popmyne (207) :

e = Yo —a—ey = 140—-40—-36,6 = 63,4 Mm;
€p = Yo — @ = 140 —-40 = 100 mm;
zZ, = hg— @ = 240 —40 = 200 Mm;

5 Ny(zg — ) — P2 (2 "'esp) _
= — S8 e~ s o SET
Aspzs
3 _ . 103 _
_ _820-10° (200 — 63,4) — 650 - 10" (200—100) _ .4y M
1232 - 200

llupuHY pacKkpbITHA TpelMH &,,. HaxonauM no ¢opmyne (194). Hna sroro
BBIYHCNIIEM KOIPDHIHEHTDI:

Ag, 1232

——
——

bh, 250 - 240

0= = 0,021 > 0,02 (npunumaem g = 0,02);

o= 16-150= 16-15-0,02= 1,3;

n=10; 6 = 1,2 (nockomky N > P,).
Orclona

O

20(3,5-100@){/d = 1,2-1,3-1 1 20 x

Eg 2 - 10°
X (3,5 — 100 - 0,02)3/28 = 0,136 mm,

T. €. IPOMIOJDKHTENIBHOE PACKPbITHE TPEHIMH MEHBILE MPeebHO HOMYCTHMOTO —
aye 2 = 0,3 MM (cM. Tabn. 16).

Henpopomxurenshoe packpbithe TpemmH onpenewieM no dopMyne (213),
npuHKMan 4., ; = 0,136 MM, 0; = 191 MIlaun ¢; = 1,3.

I onpenencHUA BETHUMHBI 0, HaXOOMM 3HAUYCHHME Z COrjacHO YKa3aHUAM
n4.31:

Gope = 09N

€, = Yo —a—¢€ = 140—- 40 - 52,9 = 47,1 mm;
M; = Pyeg, — Ne, = 650-10° - 100 — 850 - 10° - 47,1 MM =

= 25.10°H - mmMm;
M . 108
. B 25 - 10 = 0,068:
bh Ry o, 250 - 240% 25,5
e - l - - %5 10 = 125 mmM;
5, tot Nfﬂt 200 ¢ 103 ,




E, 7.10° Ag _ 1232

o = E ————— = 0,5 M= = 0,021;
E, 3,1 -10% bh, 250 - 240
ua = 0,021-6,5 = 0,137, v = 045;
'8 4 t 65
. 1232
3 A 2.0,45 a
= —————— = ————— = 0,148;
bhyg 250 - 240
a’ 40
= - — ] = 0,148(1—- — )——- 0,123;
A ‘pf(l ho ) 240
¢ = 1 1,5+ ¢ _
18+ L¥3B*A) 415 Curor 45
10 pa ho
=_____L____M=O’lss<l
g4 115(0068+0,123) 51D s
100,137 240
a’ 40
Tak kak § = 0,155 < — = —— = 0,167, 3HaueHHe { pacCUMTHIBAEM,
hy 240
mpuinMan Ag, = 0, ¢r= 0, A = 0
1842520 gy 5 fntor 4
10 ua ho
1
) 145.0,068 - = 0224
+
18+ —eou 11,5 _I_EE_ +5
10- 0,137 240

Tak kak ¢, = 0, popmyna (238) npuHuMaer BH
Z=hy(1-0,5¢) = 240(1-0,5-0,224) = 213 mm.
[IpupaieHne HanpskeHMH B apMartype onpegenaeM no gopmyne (206)
N(z-e)—Py(z~-eg)
OS W ——————————— e ——r e
Aspz
850 10° (213 — 47,1) — 650 - 10° (213 — 100)

1232 - 213

—
r VR Y

= 257 Mlla.
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llockomsky 0y, + 0, = 264 + 257 = 521 Mlla < R, ,,, = 590 MIla,
OTCYTICTBME HEYNIPYrHX AedopMmanuit B apMaType obecrieyeHo.

0./6.— 1 257/171 - 1
Qore = Geope, ,(1 28 ) = 0,136(1 + --—--{——-— )== 0,189 MM,
P 1,3
4TO MEHBILE NPEJIENIBHO Oy CTHMOrO 3HAYeHHA 4., ; = 0,4 MM.

Ilpumep 34. [ano: MHOromycroTHag IUIMTa MEPEKPHITHA — MO 4epT. 43;
OeToH nerkmi knacca B1S, mapku mo cpemuedt mwiorHoctw D1600 (E, =
= 13900 MlIla); npoponvHas apmarypa kiacca A-IV, mromapspio ceueHus
Ag, = 1539mm” (10 @ 14) ; ycwiHe npenBapHTENsHOro 0GKaTHA (C yueToM
BCEX IOTepb H Yy, = 1,0) P = 636 kH; MomeHT OT BCex Harpy3ok M,,, =
= 133,7kH - M; MOMEHT OT NOCTOAHHBIX M [JIMTENBHBLIX Harpy3ok M; =
= 106,4 xH - M; 1peboBaHHA K TPEWMHOCTONKOCTH 3-# KaTerOpHH; OCTalIbHbIE
naHHbIe U3 npumMepa 30.

Tpebyerca paccuMTaTh IUTHTY MO paCKPHITHIO HOPMANTBHBIX TPEIIHH.
Pacuetr. ho=h—-a=220-30=190Mm (cM. uyepT. 43).

M ""Mrp

H3 npumepa 30 umeem M,, =849 xH:-M. Tak kak ———F— =
Mot —Myp

= % = 0,44 <% COTJIacHO H. 4.14,nmpoBepsaeM TONBKO HeNpoaoJ-

XKHUTEJIbHOE pacKphbITHe TpeuH no ¢dopmyne (213). Crauana no popmyne (194)
olpenenuM IPOAOIDKUTENIPHOE PAcCKpbITHE TpPEeIMH INPH HEHCTBHM MOMeEHTa
Ml = 106,4 KH - M.

[Tockonsky M, = M; = 106,4 xH - M < M, = 128,7 kH - M, npHpamenue
HanpsDKeHHH O, ompepenaeM no dopmyne (208). Ina 3T0ro ompenenuM 3Ha-
YeHHE Oy cre OT ACHCTBHA MOMeHTa M.y, = 128,7 xH M. [lockonbky 3504, =
= 350 - 1539 = 538 650H < P, =636 xH, Bocnons3yemcsa ynpomeHuson op-
Mynoit (209). U3 mpumepa 30 umeem by = be = 3580 MM, b = 984 MM n h =
= he= 41 mM. Torna

(by—b)hy _ (3580 — 984) 41
sﬂ T e ————— 2 s . .
! bhg 984 - 190 0,569

Hockonpky Ag =0, A;=0 u Ay =0, M=M= 128,7 kH - m;

€s,t0t My __128,7 = 1.065:
ho P,hy 636°:0,19 T

E A 108 .
pa=—t0wm _ _ 19°100 11539 4495,

 Epbh, 1,39 - 10% - 984 - 190

Haxomum xo3ddummuenr ¥,,.. Ina sroro no tabn. 40 npuaumaem Ommkaiiiume
TaGnuuHble 3HaveHuA ¥y = 0,5 1 pa = 0,1 # HHTEPNOMHPYEM TONIBKO 10 €5 ¢o¢/ho:
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€s,t0t e
mpE — ;::, =1,0 e =02; npu ';,‘:‘ = 1,1 ¥epe = 0,27; T0rma npn

€s.tot
ho

= 1,065 Yrc = 0,2 + 0,65 (0,27 — 0,2) = 0,246.

oe=0 M_, _1287- 10°
¢ " 4 ke S 1539 - 190

0,246 = 108,3 MI]a.

N3 popmyner (208) umeeM

M, - M,p 106,4 — 849
— ——————— =108,3 ———————— = 52,9 MIla.
a os cre Mcrc "'Mrp 128,9 — 84,9 ,9

ItlxpHHY NPOONMKUTETBHOTO PACKPBHITHA TPEUIHH OpelenseM o (QopMyIlle
(194) . 4.15. V13 3TOro mMyHKTa HMeéeM:

_ A
‘Pl'-=l,5; 5=l,0; 12=l,0; d=14 MM, M“W%—(";}—-:;)
1539
= —_— = (,0071<0,02;
984 - 190 + (3580 — 984) (41 — 30) 0,0071
4]

Gere = 89m — 20(3,5 — 10003/ = 11,5 =22 20(3,5 — 100 X

E; 19 - 10*

x 0,007) 3|/ 14 = 0,056 mMm.

OnpepenyM ILMPHHY HeNPONOJDKHTEIBHOIO PacKpBHITHA TpemMH Nno ¢opmyre
(213), nmpusumas a.r. ;1 = 0,056 MM ¥ 0g = 52,9 MIla. Hanpsokenue o omnpe-
pemum o dpopmyne (209), npunas My = M;,, = 133,7xH - m:

€s,tot 133,7

he  636-019 1106

e
M3 1a6i. 40 npu ¥r= 0,5, pa=0,1 n ‘;:‘” = 1,106 HaxommM ¥y, = 0,274.
0
133,7 - 10°
Tor =t 0,274 = :
na O 1539+ 190 274 =125,3MIla ;
Og/0q — 1 _

Aere = Qcre, 1 (1 + — ":I )= 0,056 (l +-l--2—-5-’-'-§£§l-2§-’-9—-—-1—- = 0,107 MM,

IT0 MCHBIIIE NPEIENbHO JOMYCTUMOTO 3HAYCHHUA d,po1 = 0,4 MM.
Npamep 35. [Jano: murta nepeKphITHA 1O 4epT. 44; Knacc TAKEIOro 6eroua

B25 (Ep = 2,7+ 10° MIla); mepematownas mpogHocts Rpp = 20 MIIa (R m
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= 15 MIla, RP) = 1,4 MIla) ; apmarypa B BepXHeii 30He INTHTHI Knacca A-IlI

bt, ser
(E, =2 - 10° MIIa), nnomanpio cevenuss A; = 50,3 mm* (19 8); B mokHei
30He IUIMTHI apMaTypa wowampio Agy + Ay = 569 mm? (1D 25 + 1@ 10) ; ycu-
JIHe TpeaBapUTENIbHOro o6XaTusa ¢ yueroM nepBbiX noreps P; = 230 xH; ero
IKCICHTPHCHTET OTHOCHTEJIBHO LIEHTPA TAXKECTH MPUBEICHHOTO CEYEHHA egp =
= 167 MM; Harpy3ka oT coOCTBEHHOro Beca IUTHTHI q,,, = 1,3 xH/M (ansa mono-
BUHBI IUTHTHI) .

Tpebyerca oupedeluTh LUMPHHY PaCKphITHA H IMYOHHY HOPMAJILHBIX TPEILMH
B CTagy¥ H3rOTOBJICHHA.

Pacue 1. W3 npumepa 31 H3BECTHO, YTO B pacCMaTpHBae¢MOil craamy obpa-
3yI0TCA BepXHUe (HauanbHble) TpeluMHBI. PacCMOTpHM ceueHHe B MecTe 3a-
KpeIUIEHHA MOHTQXHBIX IeTeNlb Ha paccTogHud /; = 1 M OT Topna rwmrel. Mo-
MEHT B 3TOM CeueHMH OT COOCTBEHHOI'0 Beca IUTMTBI HaWOeM KakK i KOHCO-
JIM ¢ yuYeToM KO3bdHiMeHTa AMHAMHUYHOCTH, paBHOro IpH noabreme 1,4
(cm. 1. 1.9):

1:4qw1% 1,4 * 1,3 ‘ 12

Mw=“"""§“'_=—‘“'“"2'——‘"=0,9KH‘M.

Haxonmum HanpspkeHHe B apMaType 0., HeoOX0onMMOoe 1A BIYUCIICHHA HIHpH-
HBl pacKpbITHA TpelHH 1o ¢popmyne (211). Ibia 3T0# uemu BrraucnAeM Iedo
Z COITIACHO YKa3aHuAM 1. 4.31; B CBA3M ¢ ITUM oNpeenseM ClIeayoiMe BeJn-

YHAHDI.

Ry = 350 — 25 = 325 mMMm:

E 2-10°
a=——=——="174;
E, 2,7 - 10°
4 ’ ’ 7,4
2v Asp + 4s) 2045 26,9
Pp= = =(,15;
bh, 93 - 325

ésp =€op + (h~yo —a) =167+ (350 — 220 ~ 25) =272 mm:

Mg =Pieg, +M,, =230-10° - 272+ 0,9 -10° = 63,5 - 10° H - mm:

M, 63,;5-10°
€ tor = — = ———— = 276,4 Mm;
P, 230.10°
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§ = ——————— = ———— = 0,42;
2 2
bhy R{P!~ 95.325% .15
A, 50,3 - 7,4
pa'—"—-—-—a-—-—-——-——-—=00121
bh, 95 . 325
1 1,5+80f 1
Tae LS e 145 025013
+ + €s tot + 42+ 0,
18 + —————— 11 5 o——
10na > ho 1,8 0,121
1,5+ 0,15 a’ 50
+ ——e = (,375 > — = -——— = 0,154;
1152764_5 ho 325
325
-h?i«p +§ 23220 0,15 + 0,375
z =hg 1__..-..-..-..._...............0 = 325 -——] =267 MM.
2(Yr+ k) 2(0,15 + 0,375)

Tak xak z < 0,97¢; 1or = 0,97 - 276,4 = 268 MM, ocTaBjisieM Z = 267 MM.
HanpsokeHne B pacTAHYTOH apMaType 0, onpenesiaeM no ¢popmyne (211):

Py (esp —2) +M,, 230-10° (272 —267) +09 - 10°

= = = 152,6 MI1a.
% Az 50,3 - 267 :
HIna onpeneneHUA BENUYMHBI 4oy, HAXOOUM KO03pHUHEHT M N0 POopMYy-
ne (195):
A
i=— = - 503 @000 _ 0,00125:
bho + (bf- b) (hp—a)  9,5-325+ (475 - 95)(50— 25)
=59 20(3,5-1008) Y@ =1-1-1 — 1228 20 (3,5
dere m—7- E H T9.10° ;

— 100 - 0,00125) %/- = 0,103 MM, 4yro MeHsllle IpefeNbHO OONMYCTHMOrO
3HAUCHHA d,ro1 = 0,4 MM.

B 3T10M Xe ceueHMH onpenenuM Ii1yOuHy BepXHHX TpeIMH COrJIacHo 1. 4.18:

Q __M__—: 1,4-8,28 - 10° = 0,50
"oP (eo;,—r,,,f) +My 23010 (167 —69,6) +09 - 10° ’

30ECh W Yinf — CM. lpuMep 31;
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h.,.=h — (1,2 + ¢,) the =350 — (1,2 + 0,50) 0,375 - 325 =143 MM,
1. e. MeHble 0,57 = 0,5 - 350 = 175 mm.

Mpumep 36. Jano: InuTa NepeKprITHA NO 4epT. 44; Kracc TAXKenoro 6eToHa
B25 (Ep =2,7 " 10° MIla, Ry ser = 18,5 MIla) ; sanparaemas apMaTypa Knac-
ca A-IV (E;=1,9 - 10° MIIa) ,omanpio cevenus A sp = 491 mm? (1 & 25);
HeHANpAraemMass apMartypa pacrsiHyTasg M cxartag knacca A-III, mnowmageo ceve-
HUA COOTBETCTBEHHO A = 78,5 mm* (1 @ 10) u A5 = 50,3 mm? (1 D 8); ycu-
NMe NpefBapUTeNIbHOTO oGxkaTtns (c yyeTtoMm Bcex morteph M Ysp = 1,0) P2 =
= 150 xkH; ero 3KCHEHTPUCHTET €op = 165 MM; INpeABapHuTeNbHOE HallpsDKEHHE
Ogp2 = 332 Mlla; MakcmManbHblIA MOMEHT OT BCeX Harpy3ok mpu V¢ = 1,0
M;;; =66 kH - M, B TOM uuciie MOMEHT OT ITOCTOAHHBIX U [JIMTENIbHBIX Harpy-
30K M; = 60 kH - M; TpeboBaHnA K TPEUMHOCTONKOCTH 3-H KaTerOpHH.

Tpebyercsa paccUMTaTh IVIHTY MO PACKPHITHIO HOPMAIBHBIX TPELIMH B CTa[HH

IKCIDIYATAlMH.
PacuyerT. M3 npumepa 31 u3BecTHO, YTO B CTaJlMH M3rOTOBJICHUA B BEpX-

HeH 30HE IUIMTHI OOpasyloTCsi HaYalbHble TPEIMHBI, ¢ YYETOM 3THX TpEIlMH
Mee = 31 xH - M < My, = 66 xH - M. CienoBarenpHo, pacieT Mo pacKpsl-
THIO HOPMAJIBHBIX TPCIIIHH B HIDKHEH 30HE IUTHTHI HEOOXOMHUM.

B CBA3H C HaIMYMEM HAYa/IbHBIX TPEIUHH yTOouHAeM 3HaueHHe P,. CornacHo
n. 4.17, ycunue P, cHuxaercsa myTeM YMHOXeHHA Ha ko3dpdumuenr 6 = 0,724
(cM. mpumep 31) :

P, = 150-0,724 = 108,6 xH.
Torna M,, =P; (eop +rsup) = 108,6 - 10° (165 +58,7) = 24,3:10° H-Mm =
= 24,3 kH - M (rg,p npuHATO NO NpUMEpY 31).
M —-Mp 60243
Mot —Myp 66 ~ 24,3

pAeM TOJIBKO NMPOMAOJINKHTENIbHOE PacCKphITHE TPEIUHH.
PacdyeT npoH3BOOAHM COINIACHO YKa3aHMAM nn. 4.15 u 4.17. llna onpegenenns
IUMPHHBI PaCKPBITHA TPELUMH HaXO/IUM 3HaYeHHE Z COTJIACHO YKa3aHHAM 1. 4.31:

Taxk kak = 0,856 > -g— COrJIacHo 1. 4.14, npose-

Mg=M +Pyesp =60-10° +108,6 - 10° - 5 = 60,5 - 10° H - MM,
roe egp =y —e€op —a =220~ 165 —50=135 mm;

Mg 60,5 - 10°

6= ——— = — . =(),382;
B3Ry e 95-300% - 185 07
M 60,5 - 10°
€s,tot =| —— |= ———7—= 557 mm;
N Py 108,6 - 103
E 19-10° Ao, + A
E, 2,7-10° bh, 95 - 300
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pa=0,02-7=0,14;

’ aAd "
(bf—b) b+ —5e (475 —95) 50 + L0
bho 95 - 300 g
’
Ro 300
1 1,5 +‘Pf 1
ey o ae o 1150 0eg
18+ —2 0t 50000 o g, 145 (038240,674)
10u « ho 14
h?
+ ——!-3-5-5—-;,(;’9-%-—-= 0,292 > 71!_=__350?) = 0,167,
115 22— —5 0
» 300
' )
2 ¢f+£"‘ 22, 0,68 + 0,292
=1, |1 o =300 |1 500 = 285 MM
2="o 297+ ) T T 2(0,68 +0,292) '

Hanpspkenye B pacTSHYTOR apMarype 0g onpenenseM no ¢opmyne (203) :
 M-Py(z—egp)  60-10° —108,6 - 10° (285 —5)

= 182 MI]a.

’ (Asp +Ay) 2 (491 + 79) 285

OnpenensieM Ko3pduimenT 6, Wi HIDKHErO pAna apMatypsl (HeHampsArae-
Moii) no ¢opmyne (210), nmpmuuman x = 0,292 hy = 0,292 - 300 = 87,6 Mmm:

§py = =TT T 112,
" h_x—a; 350-876-50 V°

Torpa o, = 182 - 1,12 = 204 Ml1a.

llupuHy pacKphITHR TpEelMH omnpedensaeM 1o dopmyie (194). Hna sroro
BBHIYMCIIACM 3HaYeHHA U H d:

g =u=0,02;
d? +d3 252 + 102

Ko3dpumueHr ¢y papeH:
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V=16 -157g=16-15"-002=13; 6=10;, n=1,0 (ana apmarypst
xnaccoB A-IIl u A-IV) ;

O
ac’.cz=6‘p[n Es 20(3,5"‘100ﬁ) %/d:
=1-1,3"1 204 20 (3,5 -100-0,02) 3/20,7=0,11 mm
T 2-10° ’ 0e) Y= ,

YTO MEHBILIC ITPeAeNbHO IOYCTHMOrO 3HaYCHHA d,p02 = 0,3 MM.

B coorercTBMM ¢ mpuMevaHMeM K I. 4.17 HampsKeHHA O5 + Ogp U Og — Ogp
OT JeMCTBHUA BCEX HArpy3OK HE NPOBEPAEM.

Mpumep 37. Jano: Ganka HOKPBITUA — MO 4Yep1. 48; GETOH TAXKENBIH Kilacca
B30 (Rp¢ ser = 1,8 MIla, Ep =29 - 10* MIa, Ry ser = 22 MIIa); npopons-
Haf apMaTypa M3 KaHatoB knacca K-7 (Eg;= 1,8 - 10° MIla), mowmanpio ceye-
Haa Agy =725 mMMm® (8D12) n A'Sp =182 mm?* (29D12); ycwme npea-
BapuTenbHOTO OBXarua (C yueTtoM Bcex moreps M Tsp = 1,0) P, = 580 kH;
€ro 3KCIHEHTPHCHTET OTHOCHUTENBHO IEHTIPa TAXKECTH NPHBEOEHHOIO CEUCHHUA
eop = 420 MM; MOMEHT yCHIHA oOxatua M,, = 434 kH - M; MOMEHT TpemHHO-
obpazoBamua M,,, = 620 xH - M; MOMeHT OT Bcex Harpy3oxk M;,, = 725 xH ' m;
TpeOOBaHNA K TPEUMIHHOCTOMKOCTH 2-H KaTerOpHH.

Tpebyerca paccuuraTh OalIKy MO paCKpPbITHI0O HOPMAJIbHBIX TPEILHH.

Pacue . llilupuHy HempOOONKUTEIBHOTO PacKPbITHA TPEUIHH OT AEHCTBUA
MomeHTa M = M,;,, onpenensiem no dopmyne (194). s 3T0ro HaxoguM NpH-
pallcHHe HaNPsDKEHUA B apMarype 0.
3HayeHHe Z BHIYHCIIAEM COTIJIaCHO yKaszaHuam n. 4.31:

ho =h —a = 1500 — 120 = 1380 mm;

E . 103
a:-——.i-—:..l.“:_g_._l%._= 6,2,
Eyp 2910
A
pa = ma-‘-——72—5—-—6,2 = 0,041 ;

bh, 80 -1380

Yeprt. 48. Nlonepeunoe cevcne GANKH NOKPLITHR



Mg=M + Pyeg, = 725 - 10° + 580 - 10° - 340 =922-10° H - Mm
(esp =Y — 8 —€op =880~ 120 — 420 = 340 MM) ;

pm = T = (),275;
bh3 Ry ser 80 - 13807 + 22
, , A .
(b —b)hr+ —L (360 — 80)240 + 22182
2 2045
ppme—— TP 062
bh g 80 - 1380
i 240
A= (1 2 ) e S RET ot = 12
M 922.10°
Cs tor = 2 = e = 1590 MM,

Ntat 580'103

£ = 1 . 15+ of 1
T o e~ S e ———— +
145(0 +
18+ 150G e g, 145(0275405T)
10 uo ho — "“""“"""‘"""‘““0,41
h 240
1151290 _ ¢ ho 1380
™ 1380
hf 240
F—ertE a5 0:62 # 0,326
= h ""'""""'P'_""""'""_"' = 1380|] - ——mm———m—| = 224 :
#= ol 2(vp +§) 2(0,62 + 0,326) MM
Ms— P,z 922-10% — 580-10°.1224
= — = 239 MIla.
B T Az 7251224 a

IockonbKy apMatypa pacrnonoXeHa B HeCKOJIbKO PANOB, ONpeaensaeM 0y A
HWXHero pana; no dopmyne (210) Haxomum KorbdUMeHT

h —~thy.—a; 1500 - 0,326-1380 - 120
Orcroma o, = 239:1,075 = 257 Mlla.
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Hna onpeneneHUA 3HAYCHHA dop, HAXOMUM KO3PPHUMEHT APMHUPOBAHUSA U:

A 725
—r e =0,0061;
bhg +(by—b) (hf—a)  80-1380 + (150 — 80) (250 — 120)

¢; = 1,0; 8 = 1,0, mna apmatyps knacca K-7 — n= 1,2.

i

Orciona
O; 3 257
dere = 89 N—"—20(3,5 — 100 I)Vd = 1.1,0.1,2 — 5 20(3,5-0,61)X
S »O°

3
XV12= 0,227 MM,

T. €. LIHpHHA pacKpBITHA TPCIUMH Oonpllie NPENENbHO HONMYCTUMOH dopey =
= 0,2 MM (cM. 1a651. 16).

Nockonsky B = 0,0061 < 0,008, yTouHsieM pacyeTHOe 3HaUCHHE Qore MYTEM
yuera pabornl pacTAHYTOro 6eTOHA Haj TpelMHaMH cornacHo 1. 4.16 6:

M,= M= 725 kH-M.

OnpenenuM MOMEHT, NPH KOTOPOM pacTAHYTHIH GeTOH BBIKIIIOUAETCH M3 pa-
6011, 10 popmyne (201) . Ina 3T0ro BHNHCINM

15ua 15-0,0061-6,2

Torna My = Mo + Ybh? Rpt ser =
= 620-10° +0,473-80-1500%.1,8 = 773-10° HmMm > M, = 725.xH:Mm.

[TockonsKy pacueT BeAECTCA Ha HENMPOOOIDKHUTENIbHOE MACHCTBHE HArpy3ok,
¢;, = 1,0, n TOrma

o M= My _ﬂ@_“__L_________.________=079 < 1
b= T My Moy M,—M,, 713-620 725-434 <1

YTouHeHHOE 3HaueHHE dope = 0,227.0,799 = 0,181 MM, yTO HEe mpeBbILIAET Npe-

[eJIbHO JOMYCTHMOrO 3HAYEHHA dppey, = 0,2 MM.

NMpumep 38. ano: mmra noxpeitha nponeroM ! = 5,85 M, cedeHHeM —
no uept. 49; Oeron nerxumit knacca B20 (Rp; ser = 1,4 MIla), Mapku no cpen-
Heit motHocTH D 1800 (Ep = 17,3 - 10° MIla) ; nomepeunas apMarTypa Ha Onope
B Bupe U-06pa3sHoil ceTkH H3 NPOBOJIOKH KIIacca Bp-I (E; = 17 - 10* MITa), nna-
MeTpoM 4 MM (A, = 25,1 MM®), ¢ LIaroM nonepedHsIX cTepxkHer s = 100 MMm;
FEOMETPHHECKHE XapaKTEPUCTHKH MPHBEAEHHOTO ceyeHMs (JUIA NOJIOBHHBI Ce-
geHMa) : wiowans A,.g = 60 400 Mm? , MoMeHT HHepUMH I,oqg = 556,5-10° mMm°,
pacCTOAHME OT UEeHTPa TAKECTH OO0 HWXKHEH rpaHM Yo = 274 MM; MOMeEHT oOpa-
30BaHUsA TPEWHH OpH Ysp = 1,0 Mg, = 17 kH-M; ycumne obxatua P = 50 xH;
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HArpy3Ka, MPUXOIALIAACA Ha ofHO pebpo, ¢ = 8,4 kH/M, B TOM wic/e MOCTOAH-

Hag W JUmMTeNnbHas q; = 7,2 xH/M; cHeroBas Harpyska: MoJjiHag § = 3 xkH/m,
mmtenbHan 5; = 1,8 xH/ M.

TpebyeTcs pacCUMTaTh INIHTY MO PACKPHITHIO HAKJIOKHLIX TPEILHH.
Pacuer.

ho = 300 — 35 = 265 MM (cM. ueprt. 49).
[Tonepeudas CHiIa Ha ONOpE paBHA:

ql 8,4-5,85
Omax = 5 =""—"*'—""2 = 24,57 xH.
{5 405 1000 l
N .
" 1+t _____1;
N & b=96,/ | 5 =
8]3

L/

‘
2 [ b-gr
_!J 3
A E:

Yepr. 49. K npumepy pacvera 38
] — Hanpsraemslit crepxeHb; 2 — U-oGpa3Had CceTKa

Cornacho n. 3.306, onpenenum 3HaueHuss Op, ¥ Q. [Io dopmyne (96) BhI-
uMcnaeM 3HaueHne Qcrq, puHUMad Rp; = Rpys gor = 1,4 Mlla, b = 96,7 Mm
(cM. uepT. 49) 1

96,7:56>  (105-96,7) 56’

> 3 + 1105-30(56 + 15) = 251,4-10* mm°

Sred =

Ilo rpadpuky ua vepr. 18 npy 0= ——mm = ———-= (),591

HaxomuM 7 = 1,26, T. €. Txy cpc = T Rpy = 1,26-1,4 = 1,766 Mlla.

T bl 1,766-96,7-556,5-10°
Torma Qe = _—Xy,cre” red '—-———'-—-"'"—-—'—6’7 326,10 = 37 800 H.
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Hockonsky Qcpe = 37,8 KH > Omqx, 38 HeBHTOOHEHIICe 3HAYCHHE C MpPH-
HUMACM [UIHHY IPHONIOPHOIO y9acTKa /y, rA¢ He o0pa3ylTCca HOPMANbHBIE Tpe-
omHbl. [IpH paBHOMEDHO pacnpefe/IeCHHOH Harpy3ke 3HaueHMe [/, onpeaensaem
H3 YPaBHEHHA

M=_'2'_ll"‘“—'21—=Mcrc,
OTKYHA
lic*'-!“- (_L)z_wcrc=5,85_ (5,35)2_2'17=08M
‘ 2 2 q 2 2 84

Tak kak 2,59 = 2,5-265 = 662 mm < Iy, 3Hauenne Qp, NPHHAMAEM PABHBIM
3HaueHno Qp min, ONpenensemomy no ¢opmyne (95) mpu Ry, = 1,4 Mlla,
b = 87 mm (cM. uept. 49), ¥p, = 0,4 (cM. Tabn. 29) 1

P 50-10°
¢p=0,] ———=0,] ————— = :
" Rpt bh, 1,4-87-265 0,155< 0,5

Qb min = Qb = ¥bs (1 +¥x)Rps bho = 0,4(1 +0,155) 1,4-87-265 = 14 500 H.

PacuetHyio momepeuHyio ciuly { NpHHHMAcM B MONEPEYHOM CEHCHHH Ha pac-
cromimn ¢ = 0,8 M OT onopel, YUMThIBasA pa3rpyamoliee BIIHAHHC NOCTOAHHOH
H NOJIOBMHbI BPEMEHHOM (CHEroBOH) Harpy3ku (cM. 1. 3.22):

OpH NECHCTBHH BCEX Harpy3oK

0= Omax — q1¢ = 24,57 — 6,9-0,8 = 19,00 kH,

roe g, =q—5/2=8,4—-3/2=6,9 xH/m;
IIPH JCHCTBMM MOCTOSAHHBIX H JUIMTEJIBHBLIX HArpy30K
q;! 7,2:5,85
O =—2'l'— —q,1c= 5 6,3-0,8 = 16,02 xH,
rme q,1=q;—s1[2=172—18/2= 6,3 xH/m.

Onpenermam no ¢opmyne (216) HanpskeHMe B XOMYTaX NPH ACHCTBHH MO-
CTOAHHBIX M IJTHTENIbHBIX HArPY30K:
01— 0, _ (16,02-14.9) 10°
Agohg 25,1-265

HinpuHy IPOROIKHTENIBHOrO PacKPBHITHA TPELLMH OT HeHCTBUA ITHX Harpy3oK
onpenemuM no ¢opmyne (214), mpuammaa ¢; = 1,5; n= 1,2; dy = 4 mMm;

100 = 16,9 MITa < Rj g¢r.

Osw 1 =

_E,  1,7-10% Ag, 251
= T 17300° 983 =3 = giqo0 — 0,00289;
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0:6 USWJdW n

dere,] = Yl

d
E h:: +0,15E (1 + 20 )

= ],5-__—_——%“——“——: 0,0]4 MM,

1,7.10° -52-5- +0.15:1,73-10% (1 + 2.9,83.0,00289)
YTO MEHBILE MPEAENIBHO AOMYCTUMOrO 3HaYeHHA dcppy = 0,3 MM (cM. Ta61. 16).

Onpenenum HanpsxeHUe Og,, NpH JHCTBHH BCEX HATPY30K:

Q o le (19105—'1459) 103
Oy = ———————§ = | =
W Ao Iy 75 1.265 00 = 62,4 MIla < R; ¢,
HlnpHHY HENPOLOIKMTENILHOrO PaCKPHITHA TPEIUMH ONpPENETHM 1o GopmyIie
(213), nprHuMan % . Gw _ 624 _ 3,692:
Osi Osw, 1 16,9

-~ 1 2,692
Qcre = Qcre,l (1 + Mﬁ“""“) = 0,014 (1 + ) = (0,039 MM,

YTO MEHBLUIE NMpPeMeNIbHO T0IlyCTUMOrO 3HAYCHHA dopey = 0,4 MM.

PACHET KEJIEBOBETOHHbBIX 3JIEMEHTOB
MO 3AKPLITUI0O TPEIMHH

4.21(4.18) . KenezoBGeToHHbIe 3MeMeEHTbI JOJXKHBI PACCYUTBIBATHCA [10 3aKPbI-
THIO (32KaTHI0) TPEUIHH:

HOPMANbHLIX K NMPOAOABHOM OCH 2/IEMEHTA,

HAaKJIOHHBIX K NPOJONbHOH OCH 3JIEMEHTA.

PacueT N0 3aKpbITHIO TpEIUHH INPOM3BOAUICA UIA 30H 3IneMeHToB (CM.
n. 1.10), K TpeIMHOCTOHKOCTH KOTOPBIX NpeABbABNANTCA TpeGoBaHua 2-H Ka-
TErOpHM, €CIY B ITMX 30HAX 3INIEMEHTOB TPEHMHbI OOPa3yI0TCA OT ieHiCTBUA NO-
CTOAHHBIX, IJIMTEJIBHBIX M KParKOBPEMEHHBIX HArpy3ok IpH ko3dbduuueHTe
HaZIe>KHOCTH no Harpyske ¢ > 1,0.

Pacuer 510 3AKPHITHIO TPELIHH,
HOpPMaNbHBIX K MPOOOJILHOM OCH 3JIeMEHTa

4.22(4.19). llna obecneyeHHsA HaleXHOro 3aKpbITHMA TPELUHH, HOPMAJIbHLIX
K NPOAONBHOH OCH 3JIEMEHTa, HpH [AeHCTBUH MOCTOAHHBIX H JUIMTE/IbHBIX Harpy-
30K JOMKHBI coOMogaThes cnepyomme Tpebosanmna:

a) B HanparaeMom apmarype S oT OEeHCTBHA NOCTOSHHBIX, [JIMTENIBHBIX H
KPaTKOBPEMEHHBIX Harpy3oOK He JOJDKHbI BO3HHKAaTh HeoOpatumbie Aedopma-
uMH, yro obecneunBaeTca cobnMoneHHEM YCIIOBHA

Osp + 05 SO,8R; ger, (217)

34



roge O, — NpHpaieHHe HANpsKeHWA B HanpsAraeMod apmarype S OT JeHCTBHA
BHEILIHMX Harpy30K, olpeeieMoe COrnacHo M. 4.17; npH 3ToM Wi
HeHAIpAraeMoi apMarypsl Kiacca Bp-I Takike AOMMKHO BBINOTHATHCA

ycnosue (217) c 3aMeHoit 0, Ha — 0O (cM. 1. 4.17);

6) ceycHHe NMEMEHTA ¢ TPEIUMHAMH B PaCTAHYTOR 30HE OT ACHCTBHA MOCTOSAH-
HbIX, JJTHTEJIBHBIX H KPaTKOBpeMEHHBIX Harpy30K AOJIKHO OCTaBaThCA 00XAThIM
NpH [JeACTBHH IMOCTOAHHBIX M [UIMTENBHBIX Harpy3oK ¢ HOpMaJbHbIMH HampsDKe-
HHAMH CXAaTHA Op Ha pacTATHBACMOH BHCIIHMMH HArpy3KaMH IpaHH 3JIEMEHIA
He Menee 0,5 MIla; npu 3TOM BemMuMHA Op ONpeEfENACTCA KAK JIA YNPYroro
T€NIa OT OEHCTBHA BHCIUHMX HArpy30K H YCWIHA NpedBapPHTENIBHOrO O0XaTHA
P;: pna u3rnbaeMbIX 371EMEHTOB fAaHHOe TpeOoBaHMe coOniopaercs, €ClH Bbi-

MONHAETCA YCIIOBHE

MQPQ (eop +r) — 0,5 Wred, (218)

rAe r — pacCTOAHHMEe OT LEHTPa T/DKECTH NMpPUBENECHHOIO CeUYeHHsA A0 AAPOBOR
TOUKM, HauOoJiee ynajleHHOH OT pPaCTATrHBaeMOH BHEIUHHMH Harpys-
KaMH I'PaHH IEMEHTa, onpeXeliaeMoe o popmyie

Wred
r= : 219
Ayed ( )

Wyed — M. 11. 4.2;

0,5 — Tpebyemoe Hanpspkenue CxkaTHA B MIla Ha pacrAruBaeMOH BHEIIHHMH
Harpy3KaMH rpaHH 371eMeHTa.

InA BHELEHTPEHHO CXKAaTbIX U BHEUCHTPEHHO PACTAHYTHIX 3JIEMCHTOB B YC-
nosud (218) momeHT M 3ameHsieTcs 3HaueHueM M,, onmpenensaeMbIM COITIaCHO
1. 4.2; npH 3TOM r onpenensaerca no ¢opmyne (219).

4.23(4.20). Ina yuyaCTKOB 3JIEMEHTOB, HMEKIMX HAYaJIbHbi€ TPELMHBI B
cKatoi 30He (CM. IL 4.5), BelMYHHA Ogp B ycnoBuH (217) yMHOXaeTcsa Ha KO-
abdunpenr 0 , a enmmunna P, B yciroBnu (218) ymuoxaercs Ha Ko3puImenr,
paBubid 1,10, HO He Oonee 1,0, roe apayermsa 6 ompepensioTcsa COriacHO ykKasa-

HUAM I1. 4.6.

Pacuer mo 3aKphITHIO TPEILMH,
HaKJIOHHBIX K NMPOAONBHOH OCH 3JIEMEHTa

4.24(4.21). Dna oBecneueHna WafeXHOTO 3aKpBITHA TPEUIMH, HAKJIOHHBIX
K OpOMONLHOH OCH JJIEMEHTa, 00a rMaBHBIX HaNpsOKEHHUA B OeTOHe, Ompesieriae-
MBbI€, COIJIaCHO YKa3aHMAM II. 4.9, Ha ypOBHE LIEHTpa TAXKECTH IPHBEHNEHHOTO Ce-
YCHWA NPH OEHCTBHH INOCTOAHHBIX M OJIUTENIBHBIX HArpy30K, JOJDKHBI OBITH CHKH-
MaloIMMH (T. €. 3HaYECHHE Oy, ; JOJDKHO ObITh OTPULATEIBHBIM) M IIO BEIHMHHE

He MeHee 0,5 MI1a.
YkaszanHoe TpeboBaHHe ODeCIeUMBacICA C MOMOIIBIO NIPEABAPUTEIIBHO HalIpH-

XKCHHOH MONepeuyHoi apMaTypbl (XOMYTOB MJIH OTOTHYTBIX CTepXKHei). B atom
Cniydae TpeOyeMass Be/IHUMHA CXKHMAIOLIEro HanmpspDkeHUA B OeTOHe, BHI3BaHHas
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BJIHAHHEM NPEXBAPUTEIIBHOIO HAIIpOKEHNUA NONepeuHOi apMaTyps! (CM. 1. 4.11),
onpenenserca no popmyine

2
T
— Xy
pr 0;5 + O\ — O,S GyJOC:! (220)
roe Oy, Txy— Npuuumaiorca B MIla u onpenenssorcs,cornacHo mu. 4.9-4.12,
Oy,loc Ha YPOBHE UCHTPA TAXKECTH NMPUBEACHHOTO CCYEHHA; IIPH 3TOM
HaTNIpSDKEHUA Txy H Oy Joc ONPEOENANTCA OT JEHCTBHA NOCTOAH-

HbIX H [UIMTEIIbHBIX Harpy3ok.

Gopmyny (220) cnemyer MCHONb30BaTh ITpH noabope nonepevyHoOH Hanpsrae-
MOH apMaTypbl JIHIIb B TOM CJlyvae, €CIIH ITp¥ HaHOECHHOH MO HEH BeJIMYMHE Oy,
HaKJIOHHBIE TpeLHHbl O0pa3yloTcs, T. €. IPH JeWCTBUH NMOCTOAHHBIX, NJIUTCNb-
HbIX ¥ KPaTKOBPEMEHHBIX Harpy3okK ¢ s > 1,0 He Boinonusercs ycnosue (183).
B npoTHBHOM Criydyae 3HaueHHE Oy, MOXET ObITh CHH)KEHO TaKHM 00pa3om,
4y100BI 00CCIEYHTh YKA3aHHOE YCIIOBHE.

IIpumepn! pacuera

Mpumep 39. Jano: 6anka NokpeITHs — HO yepr. 48; NpoaonpHas apMaTypa
13 Kadaror Knacca K-7 (12 mMm) (R ser = 1335 MIla); npensaputensHoe
HanpspkeHHe B apMatype S (NpH Ygp = 1,0) 0 = 640 MIla; ycumme npensapu-
TEJIBHOTO O0XKaTHA (C yueTOM BCeX MoTeph ¥ Vgp < 1,0) P, = 520 xH; momeHt
OT NOCTOAHHBIX U JUITHTENBbHBIX Harpy3ox M; = 340 xH-M;, reomerpuueckue
XapaKTePUCTHKM NPHBEIEHHOIO CEYeHHA: iomamp A,.qg = 21-10° mM?, mo-
MEHT CONpPOTHBNCHUA W,eq = 69:10° MMm’; TpeGoBamMaA K TPEUMHOCTOH-
KOCTH 2-# KaTeropHH; OCTaNbHbIe HaHHbIC N0 NpuMepy 37.

Tpebyerca paccuutarp OaIKy NO 3aKPHITHI0O HOPMAIBHBIX TPElHH.

P acue 1. [IpoBepum ycrnoBue (218), ucmonb3ya ycunue obGxaTus NpH
Tsp< 1,0 P, =520 xH.

[To popmyne (219) BohluMcneM 3HaYeHHE

_ Wred _ 60"106 _
r = Ared = W-—- 328 MM

N3 npumepa 37 umeeM €, , = 420 mm.

Torna P, (egp +7) — 0,5Wpeq = 520-10% (420 + 328) — 0,5-69-10° =

= 355-10° H-MmM = 355 kH-M > M; = 340 xH-Mm,

T. €. OT IOCTOAHHBIX M AUUTE/IbHBIX HArpy30K HaNpsOKeHHA COKaTHA Be3[e IPeBhi-
waror 0,5 Mi]a.

Ina nposepku ycnoBua (217) ucronp3yemM 3HaYeHHE O, BBIYHUCIIAEMOE
B nmpuMepe 37 mpH MpoOBEepKe HEIMMPOLOIDKUTEIIBHOIO PaCKphITHA TPELMH OT JeH-
CTBHMA BCEX HArPYy30K C y4eToM 6, 0, = 257 MINa.
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Torna
Osp + 05 = 640 + 257 = 897 MITa< 0,8R; 5¢r = 0,8:1335 = 1068 MIla,

T. ¢. HeoGpaTHMble AepOopMalMK B apMaType BO3HUKHYTh He MOryT. Takum o0-
pa3oM, NpH MOCTOAHHBIX M JJIMTEJIBHBIX HArpy3Kax TPEIlMHBI, 00pa3oBaBilHecs

OT BCeX Harpy3oK, HaZie’)KHO 3aKPbIThl.

PACYET JJIEMEHTOB XEJIE3OGETOHHBIX KOHCTPYKIHH
no JEOOPMAIINAM

4.25(4.22) . Jedbopmauun (nporuObl, yriisl HOBOPOTA) 3NEMEHTOB Xene306e-
TOHHBIX KOHCTPYKIHMH [OJDKHbl BBIVMCIATBCA MO (GOPMYyIaM CTPOHTENbHOM
MEXAHHKH, ONpefeiAa BXOOAUME B HMX 3HaYeHHMA KpPHBH3HbI B COOTBETCTBHH
C yKasauuamu mmn. 4.27—-4.35.

BenuuuHbl KpHUBH3HBI M JAedopMaudii kene300€TOHHBIX 3JIEMEHTOB OTCYH-
THIBAIOTCSA OT MX HAYAIBHOTO COCTOSTHHA, T. €. OT COCTOSTHHA 10 OBXKarui.

4.26(4.23) . KpuBu3Ha onpenensgerca:

a) JUIA y4aCTKOB 3JIEMEHTa, Ile B PacTAHYTOH 30He He OOpas3yloTCs TPELUH-
HbI, HOPMaJIbHbIe K NPONOSILHOH OCH 3JIEMEHTa, — KaK MIA CINIOLUIHOrO TEJla;

0) miA yuyacTKOB 3M1eMeHTa, IAé B PAacCTAHYTOH 30He MMEITCH TPelIMHBI,
HOpMAaJIbHbie K IPOLOJIBHOM OCH, — KaK OTHOUICHME Pa3HOCTH CpeaHuX Hedop-
Maliii{ KpPaHHero BOJIOKHAa CXKaTOH 30HBI GeTOoHAa M NPOJONBHOH PacTAHYTOH
apMaTyphl K paboueH BBICOTe CEYCHHUA 3IEMEHTA.

INeMEHTHl MM Y4aCTKM IIEMEHTOB PAcCMATPUBAKTCK O3 TpeumH B pacrs-
HYTOH 30HE, €CIIH TPeUIMHbI He 00pa3ylorca mox peicrBHEeM MOCTOAHHBIX, [JTH-
TEJIBHBIX M KPaTKOBPEMEHHBIX HArpy30K WIH €ClIM OHH 3aKphIThl NPH ACHCTBHH
MOCTOSAHHBIX M JJIMTENIbHBIX HArpy3oK, MpPH 3TOM Harpy3KH BBOJATCA B PacueT
¢ KOI)PHUKHEHTOM HaIeXXHOCTH 1o Harpyske 7r = 1,0.

OnpenesieRne KPHBH3HbI XKeJI¢300eTOHHBIX 3JIEMEHTOB
Ha yyacTkax 0e3 TpemMH B paCTAHYTOH 30He

4.27(4.24) . Ha yuactkax, rae He oOpa3yloTca HOPMaIbHBIE K IPOIOJILHOM
OCH TpEIIMHbI, TMOJHAA BEJHYMHA KPHBH3HBI H3rHOaeMbIX, BHEUCHTPEHHO CXKa-
THIX K BHELUEHTPCHHO PacTAHYTBIX 3JIEMEHTOB HOJIXKHA Onpeldensarsca mo $pop-

A 2 (7 A VR

rae (—1—) . (—-L) — KPMBH3HBI COOTBETCTBEHHO OT KpPaTKOBPEeMCHHBIX Ha-
r 2 rpysoxk (onpenenseMsiX ¢ yuetom I. 1.8) H or mocToAH-
HbIX M [UIMTeNbHBIX Harpy3ok (6e3 yuera ycunua P),

onpenenaeMsie no GopmMynam:
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(_1___) =___f'_4sh_.(_1_) _ _Mi%p: (222)
r 1 ‘PblEbIred ' r j2 ‘PblEbIred '

30ECh Mgp, M) — MOMEHTBI OT COOTBETCTBYIOLLEH BHEIIHEH Harpy3kH OT-
HOCHTEJIBHO OCH, HOpPMAaJIBHOM K IUTOCKOCTH [ICHCTBHA

U3rubamwlero MOMeHTa M IMpoxonsued yepe3 LEHTp TH-
)KECTH NIPHBEOEHHOTr0 Ceue M ;

Yp, — K0MpPUUMEHT, YIHTHIBAIOIMIA BIMAHHE KpPaTKOBPEMeEH-
HOHM mon3ydyecTH OeTOHAa M NPHHKMAEMBIR Ijia GETOHOB:

TSDKEJIOT0, MENKO3CPHHCTOIO H JIETKOIO HpH IDIOTHOM
MENKOMBANIOITHHUTEII® « « « « « o o « o s o 2 8 0 ¢ 6 6 s o 0 o o 0,85,

JIEFKOro NpH NOPHCTOM MEJIKOM 3amojHmrene ....... 0,70

Pp, — KOIQOHIMEHT, YIUTHIBAIOIMHA BIIHAHNE JUTHTEIBHOH MOJI-
3yuecTH OeTOHa Ha pmedopmauum veMeHTa Ge3 TpenmH,
NpHHAMAEMBIH 11O 1261, 41;

(—-—-) T KpHBH3Ha, 00yCiioBIeHHasA BBITHOOM 3JIEMEHTa OT Kpart-

KOBPEMEHHOI0 JEHCTBHA YCHIMA MPEABAPUTENHHOro 00-
Katud P 1 onpesensemMas no gpopmyiie

1 ) Pe{)p
—) =22 __. 223
( r /3 ¥p1Epleq (223)

|
(—-;— — KpPHBH3Ha, 00ycloB/IeHHAS BHITHOOM 3)IEMEHTA BCIIEQCT-
* BHe ycagKH M noji3yuecTH OeToOHa OT yCWIMA NpenBapy-
TeJIBHOTO 00XaTus H onpeaenaemMas no gpopmyie

Al) _ € —€p
( r 4 - hﬁ ’ (224)

3ECh €p s e}, — OTHOCHTeJIbHBIE pedopMalMH OeTOHA, BBI3BAHHLIE €r0
YCalKOH M IHON3YYEeCThI0 OT YCHIMA IPEeABapPHTENILHOrO
o0XaTHA M ollpefeAeMble COOTBETCTBEHHO Ha YpPOBHE
LIEHTPa TSOKECTH PacCTAHYTOH IPOMAOJIBHOH apMartypbl H
KpPaHHero cC)KaToro BoOJIOXHa OeroHa mno ¢opmynam:

!
Usb . E' - Osb
sy “h — .
2-10° 2-10°
3HayeHHe Oy NMPHHUMAETCA YMCIIEHHO paBHBIM CyMMe NOTepb NpeBapUTeNb-
HOTO HANpfKEHHA apMaTyphl OT YCafIku K MON3Y4eCTH OeTOHa 1O M03. 6, 8 U 9
Tabi. 4 g apMaTypel pacTAHYTOH 30HBI, 8 O .s'b — TO Xe, IJIg HaIpAraeMoH ap-
MaTypbl, €CIH Ob! OHa MMeNach Ha YPOBHE KpaiHero ¢karoro BOJIOKHa GeToHa
(1. e. 0y, onpenenserca Kak IpH HJTMYHH, TAK M OTCYTCTBHH HanpAraeMou
apMaTyphl B CXaToit 30He) . 371ecb 0y U 0, — B MITa.

[Ipu ompeneNeHMH Ogp W Ogp HANMPSOKEHWA Op, Haxoparcs no dopmyne (10)
COOTBETCTBEHHO Ha YPOBHE LEHTPA TAXKECTH apMaTyphbl S H KPaHHEro CXaroro

€p = (225)

58



Bonoxkna Gerona. ITotepn OT ycagku 6GeToHa TpH ONpeNeNieHMH Ogp TPHHH-
MalOTCA PaBHBIMH HYJIIO, €C/IH B CTaJHH H3TOTOBJICHMS B 30HE, PaCTAHYTOH OT

neiicTBuA ycWiHa Py, 06pasyloTca TpEIMHBI; B 3TOM CiTyuae €), = 0.
Tabnunua 41 (34)

KoaddpuuueHt Yp, N KOHCTPYKUMH
JUMTENBHOCTD OCRCTBUA HATPY3KH 13 OcToHA

THKENOTo MENKO3EePHHUCTOIO TPYII

H NNCTKOI'o
“ B

1. HenpononmxurenbHoe AelCTBHE 1,0 1,0 1,0 1.0

2. IIpononxuTenbHoe NelCTBHE NPH BAAX-
HOCTH BO3AYXa OKpyXawlue# cpeasl, %:.
a) 40-75

2,0 2,6 3,0 0
6) mnxe 40 3,0 0

2
3,9 4,5 3,

IpumMevuaHH g 1. BnaKHOCTL BO3AYXA OKpYyXKalowe# cpedkl NPHHUMAETCA COIac-

HO yKa3aHuaM II. 1.5.

2. T'pynmsl Menko3epHucToro 6eroHa npuBedeHH B II. 2.1.

3. [Ipu nomepeMeHHOM BONOHACHIIICHHHM M BHICYLUMBaHMH GeToHa 3HaueHHA Yp, TIpH MpO-
HOMDKHTENBHOM [efICTBHHM HATpY3KH ClledyeT YMHOXaTh Ha Ko3dduumeHr 1,2.

4. IIpn BNaKHOCTH BO3AyXa OKpYXaiowiel cpefbl Bhllie 75 % K OpH 3arpyxKeHHH OeToHa
B BOJIOHaCHILICHHOM COCTOAHHH 3HaueHMA ¥p, N0 NO3. 2a HacToAmeH Tabnuuwl cnepyer
YMHOXaTh Ha Ko3ddunueHr 0,8.

CymmMma (—5—)3 + (-—}—) B popmyne (221) npuHMMaeTCs He MeHee (—:-) Ypa ,
q 3

rae KodppuiMeHT ¥p, NPHHHMMAETCA KAaK IpH NPOAOKHTENbHOM IEHCTBHH

HarpysKH.
B cnyyae, xorma mMomeHTsl M u Pegp HMMEOT OAMHAKOBBIE HAIpaBJICHMA

BpailicHUA (HanmpuMep, Ha 3alleMIIEHHBIX omopax Ganok), KpHBH3HA [( —’-.l-) +
3

+ ( —}-)4] BBOOMICA B popMmyny (221) co 3HaKkOM ,,1utioc”.

4.28 (4.25) . [Ipn onpenmeneHMH KpUBH3HBI YUYaCTKOB 3JIEMEHTOB C HaYasabHpl-

1 1 1

MH TpelHHaMH B CKaTOH 30HE (CM. M. 4.5) 3HaueHuA (—-—) ,(-——) u(——) :
Fjv\ T [2 r /s

HCnons3yemMble B 1. 4.27, pomxHsl ObiTh yBeMueHbI Ha 15 %, a 3HaueHue
1
(—;—)4 — Ha 25 %.

4.29(4.26) . Ha yvacrkax, rae o6pa3yioTci HOpMTbHbIE TPELMHBI B pacrd-
HYTOH 30He, HO NIPH AEHCTBHM PaCCMATPHBAEMOM Harpysku ofecneyeHo HX 3a-
KpbiTHe [T. €. BRIONHMIOTCA ycnoBuA. (217) u (218) ], 3HaveHHA KpHMBH3IHH
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[+

(_’!._)2 " (-;1—)3, BxopAmme B ¢popmyny (221), ysenmunpaorcs

Ha 20 %.

Ecnu xpuBH3Ha, onpenenerHas 1o mi. 4.30—4.32,0Ka3biBacTCA OTPHUATE b

HOH, ee CJIefyeT MNEpPeCYHTaTh MO yKa3aHuAM Il 4.27 H HacTOAIEro MyHXTa
| He3aBHCHMO OT BoInmoNMHeHHA yenosuit (217) u (218)].

Onpenenense KPHBH3HB XKee300eTOHHBIX IEMEHTOB
Ha yJaCTKax ¢ TpEIHHAMH B paCTIHYTOH 30HE

4.30 (4.27). Ha yvactkax, rage B pacTaHyTOM 30H€ 0Dpasylorcsa HOpMaIbHBIC
K MPOMONBHOR OCH 3M1€MEHTa TpelMHbl, KpHBH3HA U3rHOaeMbIX, BHELICHTPEHHO
CKarblX, a TAKOKe BHEUEHTPEHHO PaCTAHYTHIX NPH €, o, = 0,8h0(€y 4o — cM.
ycnoBue (205)] 3neMeHTOB IpAMOYTONBHOTO, TABPOBOTO H JIByTaBpOBOro (KO-
pob4aroro) ceueHHit JOJDKHA ONpENeNATHCA MO dopMyrne

rac

L2 [____t{’_____ .____%______] _
r 02 EAgy +EAs  (PrtE) DhoEpy

(226)

M; — MOMEHT OTHOCHTENIBHO OCH, HOPMA/IBHOH K IUIOCKOCTH IEHCTBHA

MOMEHTa H HNpPOXOAAIIEH yepe3 UEHTP TAHOKECTH IUIOLIAOH CEUCHHS
apMarypsl S, OT BCeX BHCUMHHUX CWI H OT YCHWIHA NpPEABAPHTENILHO-
ro obxatna P; 3navenne M, BprunciaAeTca no (popMyiam:

1A H3ru0aeMblX IJIEMEHTOB

Mg = £t Mt Pegp; (227)

VIS BHEUEHTPEHHO CXKAaTbIX M BHELICHTPEHHO PAaCTAHYTBIX 3JIEMEH-
TOB

M = % Neg * Pegp; (228)

IPH 3TOM 3HAK ONpedeNsieTcA HaNpapjIeHHEM BpallleHMsI MOMEH-
10B (4ept. 50); 3a MOJIOXUTENbHbIE MPHHHMAIOTCA MOMEHTBI, BBI3bI-
BalOLIe pacTsOKeHMe B apMartype S;

Z — pacCTOsIHHE OT IEHTPA TSOKeCTH IUIOLIAAM CEYCHMs apMarypbl S B0
TOYKH MPWIOXKEHHA DABHOMEHCTBYIOLIEH YCHNHA B CXKATOH 30HE
CeYeHUA Hajl TPEIHHOM, ONpefeNnseMOe N0 YKa3aHuam 1. 4.31;

Vs — KO3pPHIMEHT, YUHTHIBAIOUME paboTy pacTaHyTOro 6eroua Ha

yuacTKe ¢ TPeIMHaAMH H oNpefensieMblil o yxasauuaMm n. 4.32;



Vp — K03pPHUIHMEHT, YUHTHIBAIOLMH HEPABHOMEDHOCTh pacmpefeniecHus
nedpopMmaliHii KpaHHEro CKaToro BonoKHa OGeToHa NO JyIMHE Yy4acr-
Ka C TpeIUMHaMH H IpMHHMaeMbiH paBHbIM 0,9, 338 HCKIIIOYeHMEM
KOHCTPYKIHH M3 nerxoro GeroHa knacca B7,5, mna xoropmix

kbb - 0,7;
V1 — K03 dHIMeHT, onpeaendemsiii no popmyne (235);
£ = h_x__ — ONpenenaeTcsa COrjacHO yKa3aHuam 1. 4.31;
0

v — K03)DHIMEHT, XAPAKTEPHIYIOMMHA YIPYTOIUIACTHYECKOE COCTOA-
Hie GeTOHa C)KaTOH 30HBI H MPHHHMAEMEIH 1o Tabn. 42;

N;ot — paBHOLEHCTBYIOIAaA NPORONBHOH CHIBI [V M yCHITUA NpeABaPHTEND-
Horo obxarus P

B dopmyne (229) pacrarusaiomice ycwmHe N IpHHHMAETCA CO 3HAKOM ,,MHHYC",
B bopmyny (226) ycumse Nyos NOACTABNACTCA CO CBOHM 3HAKOM.

[Ipu onpeneneHHH KPHBH3HbI 3JIEMEHTOB Ha yYaCTKaxX ¢ HavyanbHbIMH TpeELIH-
HaMH B CXarToit 30He (cM. . 4.5) 3HaueHHe P CHMIKAETCA IMyTEM YMHOXCHHSA Ha

xo3pduunerr & (cM. 1. 4.6).
Ins w3arubGaeMbIX M BHEUEHTPEHHO CXATHIX JIEMEHTOB M3 TKeENOro Gerona

mpu M, < M, KpHBH3Hy HOOMYCKaeTCA ONpeHeATh C yUeTOM paboThl pacTaAny-
Toro GeToHa Hap TpeliMHaMH 1o ¢popMyre

Tabnuna 42(35)

Koadpduuuenr ¥ nnsd KOHCTpy KUMH

H3 OeToHA
M TeTbHOCTE AeicTBUSA
HaIpy3KH TSKENOTO | MENKO3EPHACTOTO Ipynn
"
s |2 | 5 [ 3
1. HenpomomkurenhHoe neficraue 0,45 0,45 0,45 | 0,45
2. TpopomxuTesnbHoe HeficTBHe NpH BIAXKHOCTH
BO3AYyXa OKpyXxaloileh cpennl, %:
a) 40--75 0,15 0,10 0,08| 0,15
6) Hxe 40 0,10 0,07 0,051 0,10

[ipuMegaHH A 1. BrakHOCTE BO3RYXa OKpYXalIIeH Cpelbl MPpHHAMAETCA COIMACHO
yKa3aHuaM I, 1.5.

2. pymhl Menko3epHAcTOro GeToHa npuBeaeHsl B . 2.1.

3. TIpu nepuoaMueCKOM BOLOHACKHILICHHH H BHICYIUIMBAHUH GeToHA CxXaToft 30HL! 3HaYeHHS
V IpH NPOAOIIXMTENILHOM ZeHCTBHM HArpy3KH cneflyer pasnenuth Ha xoadpdpmuuenr 1,2,

4. IIpH BNaxXHOCTH BO3MYXa OKPYXaomieH cpefibl BHAUE 75 % H npH 3arpyXehun OeToHa
B BONOHACHIIICHHOM COCTOSHHM 3HAS%EHHS V DO N03. 2a HacTomne#t Tabmuunl crefyer pas-

nenuts Ha 0,8.
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Asp  Ag
Yept. 50. Onpenenenne 3amensiiomero MoMen1a M H Ko3dgduumenta oy ais naruéaeMoro
3/1eMEHTa
in
Rpt, ser Wplf

Ceuenmie /1 -1 M¢=M — Peyy: = —
S P ¥m = "M =P (eop * Iyp)
R Wsup
ceyeHne 2—-2: My = Pesp - M, $m = —JM;
P(eup - rl'ﬂf) -M

Rbt, serwg?p _
P(egp —rinf) + M’

]l — agpoBad ToYKa, 2 —~ HEHTP TAKECTH IDTOLIAIM IPHBENCHHOIO CedeHHA; J — IEHTp
TSAOXKSCTH TUIOLIAIIA apMATYPBL S

ceyeHue 3—3: MS = Pesp + M. Oy =

1 M,- M M — Pe
1 _ { (._.1_) +{ (_1_) _ (_1__) ] Mr =~ Mere } "% (230
r r Jere r Jo r Jere] Mo —Mere | Mior — Pegp
H NpHHUMaTh He GoNee KpHBH3HBI, OonpeleneHHol no dopmyne (226).

Moo+ NPy, — Pe
3mecs (—-l--) - Were ALL P, (231)
Fl ere Yb1Eplred

(-1-) - KpMBH3Ha, ompenensemasa no ¢opmyne (226) npu momerre M.,
©  PpaBHOM 1A 37I€MEHTOB:

H3ruGaembix Mg = My + Pegy;
BHELICHTPCHHO CXKaTbiX Mg = My + Nyg, + Pe,y,
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rae JVg= Yo — @ + I — pacCTOfHHE OT UEHTPa TDKCCTH PACTAHYTOH apMa-

TYpPbl OO0 OCH, NpOXOoAfAlieH 4Yepe3 Haubonee ynaneHHyI0 SOpOBYIO
TOuKy (cM. . 4.2);

M, — MOMEHT, oOlpedeNsieMbIH COrNacHO M. 4.2 OT MOJIHOH Harpy3kH,
BKJIIOYAIOLIEH MOCTOAHHYIO, [UIMTENBHYI H KPaTKOBPECMEHHYIO
Harpy3KH.

M, — MOMEHT, IIpH KOTOPOM PACTAHYTHIM OETOH Haf TpemHHAMH BHIKITIO-
yaeTc M3 paboThi, onmpenenseMbii Mo popmyne (201) m. 4.160,
B KOTOPOH Y YMEHBIIAETCA BOBOE NpPH yUeTe MPOAOIHKHUTEIFHOIO
NEeUCTBUA MOCTOAHHBIX H IJIMTENHHBIX HArpy30K;

Moo —cM. 1. 4.2;
M, M;,; — MOMEHTBI BHEIIHHX CHWI1 OTHOCHTE/IBHO OCH, MpPOXOHAAIIECH Yepe3

LHEHTP TSDKECTH CeyeHUsl, COOTBETCTBEHHO OT pacCMaTpHBaceMOH
M TIOJTHOH HArpy30K.
4.31(4.28) . 3Hauenue & BoruncnsaeTcs Mo bopmyine

= 1 + _1>*er (232)
ﬁ+1+5!8 + A) 11.5 €s,tot 75
10 ;. ho

HO NpuHUMaeTCA He bonee 1,0.

Hnsa BTOpOro cnaraeMoro npaBo#t yactH ¢opmynbsl (232) BepXHHE 3HAKH
NPHHUMAIOTCA NIPH CXHMAOLIEM, a HIKHUE — NpPH PAacTATHBAIOLIEM YCHIHH
Nior (em. 1. 4.30) .

B dopmyne (232):

B — xo3pduIMenT, npuHKMaeMbIid paBHbIM 1A GeToHA:

TIDKCITOTO M JIETIKOTIO & & 4 « & « v 4 o v o o o o v o o o o s o o o o o 1,8
MEITKO3EPHHCTOTO - & v v+ o o 0 o o v o o o o s o o oo s o s oo oos 1,6
M
5= - ; (233
bhg Rpser )
hf
A=0p (1 - —L); (234)
2h o

/ , 4 + ’
(by— b)hs+ Ei’ip;a“l.
Pr= ———— - 235
f ™ (235)
bhg ’
€s tot — IKCHCHTPUCUTET CHNBI Nygp; OTHOCHTENBHO LICHTPAa TAKECTH IDIOLLA-

OH CEHYeHHs apMaTyphl S ;cooTBeTcTBYeT MOMeHTy My (cMm. n. 4.30)
H onpepensercd mo bopmyrne

Mo (236)



M;
Nyot

€s,tot = (237)

e
[Ipu coxumaiomem ycwmn N;, 9 3HaYeHHe s’}:M B dopmyne (232) npuHHuMS-
0

ercs He menee 0,5.
3HaueHue Z BHIYMCIAETCA HO q:»ovane

e ]
= h 1___.._...2._.___.___._
Z 0 2077 £) (238)

s BHEIEHTPEHHO CXKATHIX INMEMEHTOB 3HAYCHME Z MIOJDKHO NPHHHMATHCA
He bonee 0,97 eg 10¢-
Jia 31EMEHTOB NPAMOYTONBHOIO CeYeHHs W TaBPOBOro C MONKOM B pacTs-

HyTO# 30He B popmynax (234) u (238) BMeCTO BeTMVHMHBI K r IORCTaBNACTCA
BEJIHYHHA 22’ wm hf = 0 COOTBETCTBEHHO NPH HAMIMH WIH OTCYTCTBHH apMa-

TYpH S.

h
Pacuet ceuenmit, HMEIOIMX MOJNIKY B CXKATOM 30HE, NpH § < WL NPOU3BOAUTICA

KaK IPAMOYTONBHBIX LM PHHOM b £, IPHHAMASA 2

Ag a+Asa Mg
0r=0: pa=—bpt . =
;= by ho bty Rp ser

PacueTHas umMpuHa NONKH b £ OMpENENAETCHA COrTIaCHO yKa3aHuAM 1. 3.16.

Ecnn E < : al 3HAYCHHR ¥, £, Z H 1 onpepensiorca 6e3 yyera apmary-
pHl S

r
4.32(4.29) . Kosdbodbuumenr yJ, onpenenserca no popmyne

105

e G X = ¥ oy ot (239)

HO He Gonee 1,0; mpu 3TOM CllefyeT NPHHUMATD €5 sot/f o = 1,2/9s.
B popmyne (239):
Qs — K03bIUIHERT, YIRTHIBAIOLINNE BIMAHNE THTCIIBHOCTH ACHCT-
BHA HArpy3Kd H NPHHHMAEMBIH PABHBLIM: IIpH HEIPOXONKH-
TeIbHOM [JEHCTBHM HATPY3KH VIS apMaTtyphl CTepXKHe-
BOH — 1,1, nmposBonoyHod — 1,0; NmMpH MpONOMXUTENILHOM [ieH-
CTBHH HAarpy3ku — 0,8; s KOHCTPYKIMM M3 Jierkoro GeToHa
Knacca B7,5 yxazammbie 3HaueHuMs ¢, cHipkaloTca Ha 0,3 H
Ha 0,2 cOOTBETCTBEHHO NPH HENPONOJDKHTEILHOM M HpPOAOJI-
XKHTEJIIBHOM JIENCTBHH Harpy3oK;

es.tot — CM. dopmyny (237) ;

3 Bax. 427 65



Rbt,ser Wpl

g

(240)

Ho He 6onee 1,0;
3[1eCh Wpi — cM. 1. 4.3;
M;, Mpp ~cM. 1. 4.2, IpH ITOM 32 NMONOXKHTENIbHbIE NMPHHUMAKTCA MO-
MEHTHI, BbI3bIBAOILME pacTsDKEHHE B apMarype S.

4.33. KpHBH3HbI BHELUECHTPCHHO PAacTAHYTHIX 3JIEMEHTOB IIPH €, 10y < 0,8A
€9 t02 — cM. ycnosre (205)) u npu N > P Ha yd4acTKax ¢ HOpMalbHBIMH Tpe-
IIKHAMH ONpeAeNAIoTCsH Clenayoumm 06pasom:

a) eCyid NpoaoONbHast CHa N,? ¢ TIPWIOXKeHa MeXOy UeHTpaMH TKeCTH IUIo-
wanei ceueHHs apMaTypbl S HS' (T. €. eClH € 15 < Vo> TAE Vg, — PACCTOAHHE
OT LEHTPpa TAXKECTH IUIOLIAAM CeYeHUsA apMaTyphl § N0 LEHTPa TAXKECTH NPHBENECH-
HOTO CeYeHHs j , KpHBH3HA onpeaeNsaerca no gopmyine

’

. Ntot¥s _ Niotes,tot ( Vs . Vs ) (241)
F % EAptEAs) 23 \EdgptEsds  EsAgptEA;)”

rjae 2, = ho~a — PacCTOAHHE MEXLY LEHTPaMU TAKCCTH IJIOIIANEH apMaTyphl
SusS;
€s, tot = Vso — €o, tots
Veo Vo — KONDPHIMEHTDI, YUNTHIBAIOIHE pabOTY pacTAHYTOro GeTOHa
COOTBETCTBEHHO [JIf apMarypbl S M S H onpeneseMpie

no popmynam:
Us = 1 ~ONere/Niots (242)
U’; = 1 ~YsNere/Niot (243)

¥;, — KOG HUMEHT, NPHHMMAEMBbIii DPaBHBIM NpH HAEHCTBMH Ha-

TPY3KH.
HenpoRomxurensHoM — 0,70,
npogokuTenbHoM — 0,35;

Nores Nepe — YOHINA, TIPWIOXKEHHBIE B TOH e TOuKe, 4T0 M cHna Nyoy,
COOTBETICIBYWOIUME OOPasoBaHMIO TPELIMH, COOTBETCTBEHHO
B Qonee pacrAHYTOH 30HE CeYyeHHMA W B MEHee pacTAHYTOH 30-
He;3HaueHuA N, U N, . onpegensorcs no GopmMynam:

Ryt serWpi Rpt serWpi
Ngpe = * B . N = 2hser Pl 244
€o,tot T T ere r'— €0, tot ( )

!

¥ IpHHHMAIOTCA He Gonee Nyor. KpoMe toro, mpu r' < eg yo; 3HaYeHME N,
MPHHHMAaeTCA paBHBIM N, ;.
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B gopmyne (244) :

Wor, Wp; ~ 3HaUYeHHA Wp], OnpefieNieHHpIe COrNacHoO . 4.3 COOTBET-
CTBEHHO 11 DoJice pacTAHYTOH M MeHee PaCTAHYTOH CTOPOH
CCYEHUA;

7, r' — pacCTOAHMA OT UEHTPA TAKECTH NPHUBEICHHOTO CEYCHHA IO

AGPOBBIX TOYEK, Haubomee yHaneHHbIX COOTBETCTREHHO OT
Gonee pacmnyrou H OT MeHee pacTAHYTOH CTOPOH CEYECHHSA,
3HAYCHMA 7 U ' onpeaensorcs no gopmyne (170);

6) ecin MPORONbHALA CHIIA Niot TIPUIOXKEHA BHE PaCCTOAHUA MEXIY LEeHTPAMK
TSDKECTH IUTOWAAEH apMatypsl S M S', KpHBH3HA OMpeNeNfAeTca NO JIHHeHHOM

HHTEPNOJIAIMA MEXOY KPHBH3IHOH -1-) , OnpeneneHHol no ¢opmyne (241)
I

>
1

, OTIpefieNIeHHOM
 §

no ¢popmyne (226) npu My = | Nyosl (0,8h9 ~ yso) (1.€.TpH €p, 10 = 0,8hp).
JTOMY COOTBETCTBYET BBHIUMCIIEHHE KpUBH3HBI 0 dopMyne

MpH €5 tor = 0 (T. €. IIpH € tot = Vs0)» ¥ KPHUBHIHOH

1 1 €o, tot ~ JVs0 50
- = (= + - 245
r ’)I [( ) ( )] 03]10—.)’30 (243)
4.34 (4.30). IlonHaa BenMINHA KPHBUIHBI -—;- INIA y4acrka ¢ TpelnHaMH
B PacTSAHYTOH 30HE AOJDKHA ONpEAesaTbesa no popmyie
_ (l.) - ._1.) | (246)
I {2 Y |a
rie (-1-] — KPHBH3HA OT HeNpOJOIDKHUTCIIPHOrO MENCTBHA BCEH HArpys3KH,
P11 ya KOTOPYIO IIPOM3BOAMTICH pacueT no aedopMalMAM COITacHO

yKa3aHuaMm 1. 1.19;

o

~ KpUBU3HA OT HENPOTOJKHUTENIBHOTO [EHCTBUA MNOCTOAHHBIX H
INTUTENBHBIX HAIPY30K;

2

e —

~ KpHBH3HA OT IPOIOJIXKMTEIIBHOTO JCHCTBHA MOCTOAHHBIX U JIH-
TeIBHBIX HATPY30K;

S T | e ri—————
T
w

— KpHMBH3Ha, OOyC/IOBJICHHag BBIrdOOM 3JIeMeHTa BCIIEOCTBHE
yCagKH H MOJM3y4YecTH OeTOHAa OT YCWIHA NPEABapUTENIBHOIO

obxxarus M onpepensemas no popmyne (224) c ydyerom yxa-

3aHMH II. 4.28.
1

r

4

1

r

n

onpenenslorca no ¢popmyne (226); Npu ITOM
2

3

KpHBH3HBI (l-) ’
rii

| 1

1

il

r

HOMY HOeHCTBHI0O HarpysKH, a
3#

— IIpH Vg U ¥, OTBEYAIOIMX MPOMOIIKHTEIBHO-
1
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MY LeHCTBHIO Harpy3xu. ECiIH NpH yueTe KpaTKOBpEMEHHBIX Harpy3oK 3HayeHus

1 1

(}-) H ('-;) OKa3biBAIOTCA OTPHUATENBHBIMH, TO OHH NPHHHMAIOTCA PABHbI-
2 3

MH HyJTiO.
Eciii MOMEHTBI OT BHEUIHMX Harpy30K H OT YCHIHA P OTHOCHTENIPHO LEHTpa
TSDKECTH CeYeHHA apMatyphi S HMET OJIHHAKOBOE HalpaBJiCHHE BpallCHHA

BBO-
4

(HanpuMep, Ha 3aLleMJICHHOH ONOpe HepaspesHOi GalKH), KPHBH3HA (l

r
aurca B popmyny (246) co 3HaKoM ,,Iwmoc”.
4.35. [Tonxwas BeNHYMHA KPHBHU3IHBLI -:- IJIA YUacTKA C TpelMHAMH B pACTAHY-

TOH 30He 37IEMEHTOB, PaCCUMTHIBAEMBIX Ha BHIHOCIIHBOCTD, NPH NEHCTBHH MHOTO-
KPaTHO nonropmomeﬁca HArpy3KH onpefenserca no popmyre

L, B, -G o

—TO Xe, 4T0 H B Gopmyne (246), ¢ yueTOM MHOrOKparHO
2 NOBTOPAIOIIEHCA HATPY3KH;

—) — KPHBH3Ha OT NPOAO/DKHTEIBHOTO JEHCTBHA NOCTOAHHBIX
3 W [IMTeNBHBIX HArpy3ok 0e3 yueTa MHOIOKpPaTHO NOBTO-
PAIOLICHCA HArpy3KH, ompemenaeMas cornacHo mm. 4.30 —

4.33 npu xoapuuHeHTaX Y5 H ¥, PABHBIX EOHHHILIC,
(—-) . (-—) — KPHBH3HbI OT HCHCTBHA NOCTOAHHBIX H IHMTES/IBHMX Harpy3ok
6

COOTBETCTBEHHO ¢ YyueTOM H 0e3 ydera MHOroOKpaTHo MOBTO-
PAOIICHCA HACPpY3KH, onpeneisieMbie corjiacio mn., 4.30 —

4.33 npu KoadpdumeHTax Y, H Yp, pABHBIX eOHHHALE, H KO-
¢umpeHTe ¥, paBaoM 0,3;

( ) — cM. . 4.27 u 4.28.

Onpenenenne nporudos
4.36(4.31). ITporu6 f,,, 0Gycnosnenneii nedopmammeii nru6a, onpenensder-
ca no ¢popmyne

fm = {'Hx (-g-.)x dx, (248)

rjae My — M3rnGalolliMH MOMEHT B CCUYECHHM X OT MEHCTBHA eIMHMYHOH CHIIBI,
NPWIOKEHHOR MO HANMpPaBICHHIO HCKOMOTO NepeMellieHH A 31eMeH-

18 B CCUCHHH MO [UIHHE IIpOJIeTa, MIA KOTOPOro onpenenaerca
nporub;

(—:—-—) — NNOJTHasg KPHBH3HA JJICMEHTa B CEYCHMM X OT Harpy3KH, IIpH KOTO-
pOH onpenenserca nporuo.



IIpn onpenenenun npornGa B cepemHe mposeTa GanouHbIX AeMeHTOB GOP-
myna (248) moxer GbITh NpHBeeHA K BH/LY

Im = 12[::’ {(_ (Yo (_)(r)ownl:fll [(_) e (_) ( "'] +

+(3n = 2) (—;1-) } , (249)

rjie (—l--) ; (—l—) — KPUBH3Hb! JIEMEHTA B CEUCHHH { M B CHMMETPHIHOM
(1) ()i ceqewnun i (vepr. 51);

(-’l.-) — KPHBH3H3 3]IEMEHTa B CepeJIuHe npoJieTa;

(%) ’ (—’l,—) — KPHBH3HHI IEMCHTa COOTBETCTBEHHO Ha JIEBOi H IIpa-
(Yo (r)o

BOH onopax;
n — JYeTHOE YMCJIO PpPaBHBIX YY4CTKOB, HA KOTOpO€ pasfe-

JICH NPONICT AMCMCHIA, YHCIO N PCKOMEHAOYCTCA NPH-

HHMATH He MeHee 0.

B dopmynax (248) u (249) 3HavueHHA -}- ONpeaenAITca no dopmMynam

(246) mu6o (247) u (221) cOOTBETCTBEHHO IIA YYACTKOB C TpeumHamu u 6e3
TpellMH; 3HaK -—rl—- NPHHHMAETCA B COOTBETCTBHH C 3MOPOii KPUBH3IHDI.

L n’2 -4 M {n/z"f]l ‘,, '

GRiatar
N
103

Yepr. 51. Imopa KpHBH3IN B XeACIOGCTOHHOM INEMENTE C NOPEMEHHMM NO ANHEE COT1EHRCM
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4.37(4.32) . Ina n3rnGaeMbIX 3JIEMEHTOB NpH 1 < 10 Heo6XOmMMO YUHMTI-

h
BaThb BIIMAHHE MOMNEPEYHBIX CWI Ha HX nporu®. B 3TOoM Ci1yyae nojHbid nporut

[to¢ paBeH cymme mporunboB, oOYyCIOBIICHHBIX COOTBETCTBEHHO Ae¢opMalmei
u3ru6a f,, u pedopmaimein casura f,.

4.38(4.33). ITporu6 fq, oOycroBneHHbIA nedopmalMert CABHIa, ONpenesaeT-
cA no popmyie

I __
fo= 1 O Txdx, (250)
0
rae () — nonepevyHasa CHIa B CEYCHHHU X OT ACHCTBHA 110 HaNPaBJIEHHIO HCKO-
MOTO MNepeMeIleHHA EJHHMUYHOH CHIIBI, MPWIOXKEHHONX B CCYEHHH,
rae onpenenaerca nporuo;

7y — nedopmMalMs CABHIa, Onpenensemas no ¢popmyne

1,50y Pp
Ty = “_E#‘pcrc ’ (251)

3aech (), — MollepeyHas CWIa B <CEYEHHH X OT NECHCTBHA BHELIHEH HArpy3KH,
G — monyne capura 6erona (cm. m. 2.12);
Ypa — KOIPPHIHEHT, YYMTHIBAIOWMH BIIMAHHE MIHTESIPHOH NOJI3YYECTH
GeTOHa M NPUHUMAEMBIH 110 Ta0N. 41;
Pere — K03bODUIMEHT, YUHTHIBAIOIIMA BJIMAHHE TPEUIMH Ha OedopMalvH
COBMIa ¥ NMpHHHMaeMbId paBHbIM: Ha yyacTKax Mo JJIMHe 3JIeMEH-
Ta, I7Ie OTCYTCTBYIOT HOpPMaibHbIC K HAKJIOHHBIE K MpPOMOJIBHOM
OCHM 3JIEMEHTa TpemMHb, — 1,0; Ha yuacrkax, rie HMeTca TOJNb-
KO HAKJIOHHble K IPOIOJSIbHOM OCH 3neMeHTa TpewuHbl, — 4.,8;
Ha y4acTKax, IZie HMEIOTCA TOJIbKO HOPMAIbHbIE HIH HOPMAIbHBIE
M HaKJIOHHBIEe K MPOAOJIBHOM OCH 3l1IEMEHTa TPEIMHBI, — N0 dop-
MYy

(252)

F | x ”

cre M
X

rae My, (—-}—L — COOTBETCTBEHHO MOMEHT H KpHBH3HA B CEYCHHMH OT Harpy3s-
KU, IPH KOTOPOH ONpeaeNAeTCA MpOrub, Npyu HenpoaoIDKH-
TEJIBHOM €€ JEeKCTBUH.
4.39. KoHTpONbHBIA NPOrud 35eMeHTa, HCTIONMb3yeMblid IIPH OLCHKE )KEeCTKOC-
T™H KOHCTpYKIMH cornacHo I'OCT 8829-—85,onpenenserca mo popmyine

f](:fl ifZ ’ (253)

rae f, — nonHbIA NMporub 3neMeHTa OT HEHCTBHUA BCeH BHELHeH Ha-
rpy3Kkd (KOHTpPOJIBHOH M OT COGCTBEHHOrO Beca) M YCHIIMA
NpeaBapUTEIBHOrO O6GXKaTHA, BBYMCIIAEMBIH COrjlacCHO yKa-

3anMaM mi. 4.36—4.38;
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J2 — BbITHO (ImpMHMMAaeTCA €O 3HAKOM ,,JUTI0C”’, 4epT. 52, a)
WI4 NpOorud (IpMHHMaeTca cO 3HaKOM ,,MHHYC ', 9epT. 52, 6)
OT COOCTBEHHOI'0 Beca M YCHWIHA NpedBapHIEIBHOrO 00Xa-
TUA; NPH ITOM,ECIIH B BEpXHeH 30He 3neMeHTa 06pasyiorcs
HayajpHble TPELIMHBI, 3HaueHMe f, ompenensercd Kax mind
3JIEMEHTa C TPeIMHAMU B BEpXHEH 30He (T. €. JIEMEHT pac-
CMAaTpHBAETCA B NepEeBEPHYTOM MNOJIONKEHHH)

' ‘ﬂ_

epT. 52. Onpeaeneane XoHTPOMBHOrO
ruba f.., 33MepReMOro MpH HCIhiTAHMM

a — NpK HATHYMH Nepen HaYaJIoM HCIBLITAHMA
BbITHGA f, ; 6 — MpH HATHYMM Mepel HAYATIOM 5)
HCNBITAHHA mporuba f,

3HaueHMA f; U [, ONpEHensoTCA COrNMAacHO yxa3aHuam m. 4.36—4.38, 4.43,
4.44, NpmHHMas HENPONODKHTENbHOE AEHCTBHE HArpY30K, NPH ITOM KPHBH3HA

(—;,1-) HE YUMTHIBAETCA.
4

Ecyu mpu meficTBHM Beeit BHEIHEH Harpy3KH TpeuIRHbI B PACTAHYTOMN 30He He
00pasyoTCa M, KpOMe TOrO, OTCYTCTBYIOT HAYAIBHLIEC TPEIIHHBI B CXKATOi 30HE,
KOHTPOJBHEIA MpOru6 f,, Moxao onpenenuts no popMyie

Meon 2
fy = ———— pml", (254)
* 0y, Eplreq
rae Mcon —~ MOMEHT OT KOHTPONBHOH Harpy3xu (BHEIHeH HarpysxH

6e3 yuera coOCTBEHHOrO Beca) ;
Pm — cM. 1a01. 46.

Onpenenenue npononsibix AeopMamii

4.40. OTHOcuTenbHEIE pedopMalmK €, (YIUIMHEHHA WIH YKOPOUCHHA) B Ha-
NpaBJICHYH NPOJONBHOH OCH 7IEMEHTOB ONpPENeNAITCA CICAYIOUHM 06pasoM:

1. OTHOCHTeNbHBIE NedopMalH BHELEHTPEHHO CXKATHIX M BHELIEHTPEHHO pac-
TAHYTBIX 3JIEMCHTOB C OHO3HAYHOH 3II0POH HANMPKEHHH OMpPe/IeNAIoT:

a) NIA BHELEHTPEHHO CXKATBIX TEMEHTOB WIH HX OTHeBHBIX y4acTKOB,
HEC HMCIOLIMX TPEIUMH B DACTAHYTOH 30HE, — O GOopMYyTIe
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P+N Ne, — P,
_ﬂ___eﬂﬂy, (255)

€Co™~ T T
0 2vF b A red vE bI red

rae v —cm. n. 4.30;

0) WA yyacTKOB BHEHEHTPEHHO CXKATbIX 3JIEMEHTOB, B KOTOPHIX OT JeHCTBHA
NONHOA Harpy3kH 0OpasyioTCA TpEIUMHBI B PacTAHYTOH 30He,— NO ¢GopMyie
(255) c nocnemyoumm ysenuvuenreM Ha 20 %;

B) V1A BHELEHTPEHHO PaCTAHYTHIX 3JIEMEHTOB WM MX YYaCTKOB IIpH OTCYICT-

BMM TPCUIMH — 1O opMyIie

€og=————————Pp, t —————L P,y 256
0 ‘PblEbAred b2 "oblEbIred o2 ( )

rne¥py, ¥Ypy —cMm. 0. 4.27,;
B dopmynax (255) u (256) 3Hak ,,;w1I0c”’ COOTBETCTBYET AePOPMALUAM YKOPO-
YeHHus, 3HaK ,,MHHYyC — nedOpMaIMAM YIUTHHEHHS ;

r) TO XKe, MPH HATHIMK TPELMH (T. €. IR IeMEHTOB, YKa3aHHbIX B 1. 4.332) —
1o hopmyne

€ = ~ €smYs T €sm (25 — Vs) , (257)

Zs

INE €5m, €Esm — COOTBETCTBCHHO CpeHHME BENMUMHLI YJIMHEHHMA apMaTyphl S M
S, onpenensaemMsie 1o GopMymnam:

Ntot(zs ~ €5 tot)

[ Ntotes tot lf ',

(EsAgp + EsAg) zg

anech Neot, €5 1ot Vss \b,, Ze — CM. I1. 4.33a.

2. OtHOCHTenbHBIe AedopMalMM H3IruOaeMbIX, BHEIEHTPEHHO COKATHIX H BHe-
NEHTPEHHO PaCTAHYTBHIX ICMEHTOB ¢ ABYX3HAYHOH 3IOPOH HAIPSDHKEeHMH B Cede-
HUH ONpeMeIAloT:

a) WA 371EMEHTOB WIH MX OTAENbHBIX YUYacTKOB, He HMEIOLHUX TPELMH B pac-

TAKYTOH 30He, — NO popMyre

€ = PN . M:l:}“:s:oE

b2y 259)
wEpAreq Poi1Eblred : (

roe $p1, ¥pa — cM. 1. 4.27;
¥ —cM. 1. 4.30;
NpaBWIO 3HAKOB TO Xe, yro H ;i dopmyn (255) n (256);
6) DA yyacTKOB 3JJIEMEHTOB, YKa3aHHbIX B I. 4.30, HMCIOLHX TpelIHHb]

B paCTAHYTOH 30HE, — IO dopMyne

~ €sm(ho — Ys)— €bmYs
T T TRy

(260)
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rae €gm, €pm — COOTBETCTBEHHO CpeHHHE BEIMYMHBI OTHOCHTENBHOIO YIIHHe-
HUA apMaTypbl H OTHOCHTEJIBHOTO YKOPOUCHHS KpaHHEero cxa-
TOI'O BOJIOKHA 6€TOHAa Ha yuaCcTKe MEXOY TpellMHaMH, onpene-
nseMeie Mo hopmynam:

_ Vs ( M ) _
€sm EsAsy + EgA, . Niot | ; (261)

Z(Prt+§)bhoEpy ’

anech Mg, Y., W, 2, 91, &, Ntor — cM. m1. 4.30—4.32;

B) VI yY4aCTKOB BHELECHTPEHHO PpAaCTAHYTBIX 3JIEMEHTOB, YKa3aHHBIX B
n. 4.330, 3HaYCHHE € OIMpENENACTCA NO JIMHEHHOH MHTEPNONALHH MEXAY 3Ha-
YeHHeM €p, omnpeneneHHpIM MO ¢opmyne (257) npu e ;0; = 0 (1. e. npu
€0, t0t = Yso), H 3HAUCHHEM €g, ONPEMIENICHHBIM 110 dopmyne (260) mpu Mg =
= Ntot (0:3’10 = ySO) ’ (T' €. NIpH €9 tor = O:Bhﬁ) s THE Vso — CM. 1. 4.33.

B opmynax (255) —(260):

¥s — PacCTOSTHHE OT PACCMATPHBAEMOTO BOJIOKHA [0 LIEHTPA TSDKECTH apMa-

TYphl S;
Y — TO Xe, IO HEHTPa TAKECTH NMPHUBECHHOrO CeYeHHU.
Hedopmammu €, HaieHHBIE IO GOPMYNaM HACTOSILETrO IYHKTa,CO 3HAKOM
,, JUTIOC” OTBEYAl0T YKOPOUECHMIO, 3 CO 3HAKOM ,,MHHYC — YJIKHEHHIO.
[Ipu omHOBpeMEHHOM ACHCTBHM KPaTKOBPEMEHHOH M JIMTENIbHOH Harpy3oK
NOPANOK BHIMMCIICHHA €; AHAIOTWYEH OIpeeIeHHIO ITOTHON KPHBH3HBI COTTIaCHO
1. 4.34.

441, Yxopouenne (ymIHHEHHE) WIEMEHTOB Ha YpPOBHE pacCMaTpHBAEMOTO
BOJIOKHa Onpenensaerca no gopmyie

Al = E €oili, (263)
=1

e €y; — OTHOCHTEIbHBIE IPONOJNIbHBIE NePOPMalHH B CEUCHHH, PacliONIOXKeH-
HOM MNocepemHHe yUacTKa IITHHOM /;;
N — YMCIIO YHACTKOB, Ha KOTOpbIE pa3OMBaeTCA AJIMHA IEMEHTA.

IIporu6s! pepm onpenenamwrca no popmyie
f= ZIN;AlL, (264)

rome N; — NpoHoibHas cwia B i-M cTepiaie GepMbl OT ACHCTBHA CIMHUYHON CH-
JIbl, ITPWIOXKEHHOH NO HAIPABJIIEHHIO HCKOMOIO NepemMelleHus ¢ep-
Mbl B CCUCHMH IO IJIHHE. NIPOJIETa, IS KOTOPOro ONpenesieTcs
nporuo;
Al; — ykopoueHHe (YyIIHHEHHE) i-ro cTepXHs ¢epMbl, ONpenensieMoe Mo
dopmyne (263) Ha ypOBHE LEHTPa TAXKECTH CEUEHM.
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IpuG/mnDKenHbIe METOARLI pacueTa
no pedopMaAHAM
4.42, NIporubp! Xene306eTOHHBIX HIrn6aeMbIX VIEMEHTOB NOCTOAHHOTO Ceqe-

HHA, KCIDTyaTHPYEMBIX HpPH BIIQXHOCTH BO3MyXa OKpYXaIOIICH Cpelbl BbIUE
40%, 3aBeJOMO MEHblIE MPEAENbHO HOMYCTHMBIX, €CTIH BBHIIOJIHACTCA YCIOBHE

I/hﬁ élh'm ’ (265)

roe \jjy, — IPaHMYHOE OTHOLUEHHE NpOoJNeTa EMEHTAa K paboueH BpicOTE Ceve-
HUA, OTIpeaenaemMoe no 1abm. 43.

pu lo/h < 10 nporuGel 3aBeJOMO MEHbILC MPEAEIBHO AONMYCTHMBIX, CCIH

BLIMONIHAETCA yCoIOBHEe (266), yuMThIBalOliee BIIMAHHE NONEpeYHbIX CHII HA Ae-

(l)OpMaIIHH AICMCHTA, ]
h I/ho L

TaGnuua 43

3HaueHUA Ay, NPH 3HAYCHUAX
$Popma ceucHnA or | vrt i, PABHBIX
oo [ oo

b 38
1 0.0 |35~
D}
Ag

17 11
12 11 15
o 0.4 21 13 | 16
< 12 11 | 13
27 15
11 12
"
T

1,0 16 13
8 10
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ITpodoaxenue 1a6a. 43

3HAYCHHA Ajjyy, TPU JHAYECHHAX
dopMa ceueHHsA or | ¢p po, pABHBIX

oo o o o

39 17
48 50 50
50
30
27, 47 30
50 S50 50
27 30
50 50
27 50
50 50
38 | 15 17| 18
17 | 19 20 | 23
18
23
30 S 118 |15 )18
50 20 | 28 | 21 | 23
S0 1 50| 42 |30 117 | 18
50| 50| 32|19 2123

17
Yy 1,0{ 1,0 50
As=Ag so so 50 20 22 24

[IpuMevuaHUe. JHaYeHUA Ajjy, NPUBEOCHHBIC HaN YepPTOH, IPUMEHAOTCA IpH apMH-
POBaHMH CTepXHesod apMmartypoit xmacco A-IlIm, A-IV u A-V; nop yeproi — apmarypo#t

Kiacca A-VIn mpoBosnouHo#H. adip +ad!
(b}- b) h}+ P o
op = 2v ]
bk
(br—D) A
opp = —L—="L
bh,
-~ Agpt+Ag E
MO = ——————— e
bh, Ep
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Tabnuunpie 3HAYCHUA A, OTBEUAIOT NPOHNOMKHUTENBHOMY [ICHCTBHIO paBHO-
MEPHO paclpee/IeHHOW Harpy3kKH Ha CBOGOAHO onepryw Oallky NpH NpenenbHO
noImycTHMOM nporuGe, pasHoMm //200. Ilpuyem HanpsAraeMas apMarypa IpHHATA
C MAKCHMAIBHO AOMYCTHTBIMH 3HAYCHHAMH O, COOTBETCTBYIOIIMMH YKa3aHHAM
m. 1.15 n 1.22, np# MaKCHMAIbHO BO3MOXHBIX IOTEPAX HANPKEHHUH.

Ecnu npeaenbHo gonyctHMble nporubel f (cMm. n. 1.14) mensiue /200, rabnuy-
Hble 3HAYCHMHA Ay, HNOMXHBI ObiTh yMmeHslleHnl B (/200 : f//) pas (uanpumep,
npu f/! = 1/300 — B 1,5 paza).

IlpiMevaHue. Ecny Harpy3ka OTNHYAETCK OT PaBHOMEPHO pacnpenencHHoON, IHave-
HHA Ko3ddULMeRTa Afip; MOTYT ObIThH YBEITHUCHL! IMYTEM YMHOXeHHA ero TabnuuHbIX 3Ha%e-

HHH Ha OTHOllLICHHE (—5-- : pm), rae pm — Ko3dduuMenr, NpuHMMacMelt o Tabin. 46 p 3a-

48
BHCHMOCTH OT CX€MBI 3aI'PYKEeHHA.

Onpepenensie KpHBHIHLI

4.43. lina u3rubGaeMuix H BHEICHTPEHHO CKAThIX EMEHTOB MPAMOYTONbHO-
0, TABPOBOrO H ABYTaBpoBOro (Kopo64aToro) ceueHmil, IKCIUTyaTHPYeMbIX NpH
BNIOKHOCTH BO34yXa OKpyxatoumeH cpeabl Boiie 40 %, KpHBH3HY Ha Yy9acTKaX C
TpeumHaMu (M, > M_,.) B pacTAHyTOH 30HE AONMYCKaeTCA ONpeRenATs no ¢op-

myre!
Mg — ¥, bthbt, ser ™ 'paNtot O’so t r)

1 _
r 1 (EsAgp + EsAg)hs '

(267)

rae MS ’ Ntot"" cM. . 4.30;
r—cMm.n.4.2;
Vso — pacCTofiHMe OT UEHTPA TAXECTH IIPHBEHECHHOrO CCYcHHA [0
HEHTPa TAOKECTH CeYeHHUR apMaTyphl S;
¥1,92,¥3 — K03dPHIMEHTDI, onpenenaeMaie o 1abn. 44 u 45.

! Onpepenerme xpusuanmt no dpopmyne (267) Ang yxajaHHLIX MEMEHTOB COOTRETCTRY-
eT pacuery no dopmynam (226) - (240).
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0,64

0,59
0,66
0,69
0,71
0,73
0,74

0,60
0,63
0,81

Tabnuna 44

Koadduumenr o, npu 3HaYCHHAX pa, paBHBIX
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Ko:xbd:uuum ¥, KoadHLHEHT ¢,
npu JHAYCHHAX L&, PABHRIX OpH 3HaUYCHHUAX uoa, PABHBIX
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0,03
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0,00

619 (0,17 10,06 { 0,14} 0,13 ] 0,16 { 0,13 |0,08
0,23 {021 } 0,20 y O,18 } 0,17 | 0,20 | 0,15 |0,14 |O 07 0,03
0,28 10,25 | 0,23 | 0,21 | 0,20 | 0,24 | 0,22 }0,20 |0,12 |0,04
0,31 10,29 | 0,26 | 0,25 | 0,23 ~ 0,25 10,24 (0,19 }0,08
0,34 {032 | 0,29 | 0,27 { 0,26 - 0,26 {0,25 }0,20 {0,12
HenpoaomknureasHoe ACHCTBHE HArpy3KH
0,32 0,30 § 0,28 | 0,26 |} 0,25 | 0,17 | 0,14 }0,09 10,02 |0,00
0,40 1037} 0,35 10,331 0,31 ;0217 0,18 0,11 {0,03 ;0,00
046 {044 { 041 | 0,39} 0,37 | 0,23 { 0,20 {0,14 {0,04 0,00
0,52 [0,49 | 0,46 | 044} 042 | 0,25 | 0,21 |0,16 [0,05 |0,00
0,56 | 0,53 ) 0,50 | 048 | 0,46 | 0,26 | 0,23 0,17 |0,06 |0,00
0,59 |0561% 0,54 | 0,52 ] 0,50 0,27 ] 0,24 ;0,18 0,07 10,00
0,30 | 0,28 0,00
0,30 | 0,28 0,03
0,30 | 0,28 0,08
0,30 | 0,28 0,12
0,30 | 0,28 0,15
0,37 1035 1033} 0,31} 0,271 0,24 {0,17 {0,08 |0,00
043 ]| 040 ) 0,38] 0,37} 0,39 ] 0,37 10,30 {0,16 | 0,04
06 106 10,53 10,50 {047 1 045 ] 043 | 0411 0,50 0,46 {0,44 10,28 |0,11
08 108 10,56 |0,53 {0511 049 | 047 045 -~ 0,60 |0,57 10,41 | 0,21
1,0 |1,0 [ 0,57 |0,56 0,54 | 0,52 § 0,50 0,48 ~ 0,72 10,70 {0,55 {0,31
oAy taAd
o P Sp S
(bf - b) h's+ > (by—b) hf o = EsAgp + EgAg
Pf = : off = ———————; = —
! bh, f bh, bh, Ej,
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[TonHyw xpuUBH3HY Ojif YKa3aHHBIX Bbllle 31eMEHTOB NOMYCK3eTCA OHpesie-
NATH No hopMyne’

D SO S
r

(EsAsp +EgA,) ho’

M M. 1~ 1bh*R - YN +r

x[ s, Sh . s, 1 — V21 bt, ser 3lVtot (V50 +7) J_(__l__) ' (268)
P1. sh P11 L

3nech

M

shy Mg — Momentol My (cM. n. 4.30) COOTBETCTBEHHO OT KpaTKOBpe-
MEHHbIX Harpy3oKk (cM. N. 1.8) H OT NMPOmO/IKHUTENHHOTO
NEHCTBHA NOCTOAHHBIX H IUIHTENbHBIX HAI'PY30K;
V1.sh — KO3QQPHIMEHT ¢, , OTBEYAIOIMHA HENPONOIKHTENBHOMY IEACT-
BHIO HArpy3KH;
V11 V21, Y31 — KOIDOHUIMEHRTRI ¢y, Y3 H Y3, OTBEYAIONUHE MPOAOIDKHTEIIBHO-
1 MY OEeHCTBMIO HArpy3KH;

—| —cM.m. 4.27 u 4.28.
F s

[Ipn onpeneneHMH KpHBH3HBI 3JIEMEHTa H3 YYaCTKaX C HAYalIbHBIMH TpeILMHa-
MH B CXAaTOH 30He ycuimHe N,,, = P + N onpenensercsa ¢ ydeToM CHHXXEHHA 3Ha-

yeHHs P nyTeM YMHOXEHHS Ha KO3bdHuueHT 8 ( cMm. 1. 4.6) .

Ompenenemme nporudos

4.44. Ina wniarnGaemeix 3neMenroB npH //h > 10 nporu6G ompenmenserca
ClIeayIouMM 00pa3oM:

a) A 3NMeMEHTOB NOCTOAHHOrO CeYeHHs, pabGoTaommx Kak cBoGogHo omep-
Thie WIK KOHCOJNbHBIE OayIkHM, NpOrub AOMYCKaeTCsa ONpenensArb, BhIYHCIAA KPH-

1
BH3HY -r—) TOJIBKO IJ1A CeYeHHA ¢ HAaHOOMBIIMM H3rnGalomMM MOMEHTOM H
m

.

NPHHMMAas KPHBH3HBl WA OCTANBHBIX CEUCHHH H3MEHAIOIMMHCA NPOIOPIHO-
HATBHO 3HAYCHHAM H3rHOarolero MOMEHTa, T. €. o Gpopmyie

f= ,i- m Pl (269)

roe pm — CM. Tab. 46;
-;1,—-)’" onpenenaerca mo popmynam (246), (247) wmm (268)

MPH HATHWIM TPELMH B PACTAHYTOM 30He M mo ¢opmyne (221) — npH HX OTCYT-
CTBHH.

KpHBH3HA

! Onpenenenue nonHoft kpusu3anel no popmyne (268) coorBercrByeET pacuery no dop-
Myne (246).
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Tabnuuwa 46

Cxema 3arpyxeHns Kosdduuuenr CxeMa 3arpyxeHHA KoadpduuneHr
KOHCONIbHON Gatku Prm cpoboiHo onepToft CankH Pm

S
1 LT 48

1
F=() o
IpumMeuvanue.llpy s3arpyxesusu 3MeMenTa OOHOBPEMEHHO HNO HECKONBKHM H)
NpeAcTaBNeHREBIX B Ta0a. 46 cxemaM KOIPPHIMEHT o)y paBen:
_ Pmy My+om, M, +...
fm = M, +M, +...

Toe Pmy U M, pyy, B M, B T. O. — cOOTBETCTBEHHO K03bHUHEHT p,), U HanGonbumit
MOMCHT INA KAKAOH CXEMBbI 3aIpYXKeHHA.
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[Ipn cxXemax 3arpyxeHMs 3MeMeHTa, He NpencTaBieHHbIX B 1a0n. 46, nporud

onpenenaerca nNo ¢popMysiaM CTPOHTENBHOH MEXAHHMKH NMPH NOCTOAHHOH XECT-

. 1
KOCTH, PaBHO# OTHOLUCHHIO M,,, ../ [

ml

6) ecnv nporu®, ONMpeleneHHbIA MO NOMNMYHKTY ,,a , MpPEeBLILIACT AOMYCTH-
MBI, TO €ro JHayYeHHEe PEKOMEHIYETCS YTOYHHTDb 33 CYET yyeTa MEePEeMEHHOH IO
JUIMHE eCTKOCTH, NpH paBHOMEPHO paclpefesieHHOH Harpy3ke (uepr. 53) 310

COOTBETCTBYET dopmyre
At [ T + B o

rae (-—-—- — KpHMBH3HA B CEYeHMM c HAHGONBIIMM MOMEHTOM, ONIpefeIeHHAsA

———

r
r )m-"’ KaK Uil CIUIOLIHOTO Tena mo ¢opmyne (222), OT HarpysKH,
IIpH KOTOPOH ONpenenaeTca Nporuo;

a)
IIIIIIIIlIIIllllllllllIIIIIIIIIIIIIIIIII

T

) --_—

N
N - e
‘!l’l n

> ]

[~y - (5], + (FL)

Yepr. 53. Jmopa Harubarolix MOMEHTOB H COOTBETCTBYIOLAN €H pacueTHas INM0Pa KPHBH3H
npH YNPOLUIEHHOM OonpefiesieHH) nporu6Ga

a — pacueTHaA ¢xeéma; U - 3mopa H3rubalouMX MOMEHTOB; 6 — SMOpPa KPHBH3H; Acrc ! —
IDIMHA yyacTKa Ge3 TpelUmMH mpH HeliCTBHM BCeX Harpy3ok; M, — MOMEHT OT pacCMaTpHBAaC-
MOH Harpy3KH Ha rpaHmue yuactka 6e3 Tpenmu
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py — Ko3pduIeHT, onpeaensieMbli.
1A cBOGOMHO oneproit Ganku — 1o 1abn. 47 B 3aBUCHMOCTH
o1 otHolueHM M.,/ Mio: (Mo — HanbORBILMHA H3TrHGAIOLMHA
MOMEHT OT HOCTOAHHBIX, AJINTEJIbHBIX H KPaTKOBPEeMEHHBIX Har-
PY30K) ;
U1 KOHCOMH — 1o dopMyne py = 0,25 Mopof Mios;
P2 — KO3QPHIUMEHT, IPHHUMAEMbIA PaBHBIM: I ¢CBOOOJHO ONEPTOH
banku — 1/48; mna xoHconu — 1/4;

}—)3 . 71--4 — cMm. . 4.27—4.29; npd 3TOM 3TH 3HAYCHUSA OOMYCKAETCA Bbl-
" uMCnATH IpH 3HaYeHHM P, COOTBETCTBYIOLIEM CEUCHUIO C HanboMb-
ILIKM U3ri0anmMM MOMEHTOM;
MpM APYIHX CXeMaxX 3arpyxeHus Nporu6 onpenenserca mo ¢op-
myne (272);
Tabnuua 47
MC?‘C’ P, MC?‘C P,
Mot Myot
1,00 0,104 0,73 0,036
0,99 0,088 0,70 0,032
0,98 0,082 0,60 0,024
0,96 0,073 0,50 0,018
0,94 0,067 0,40 0,013
0,92 0,062 0,30 0,008
0,90 0,058 0,20 0,005
0,85 0,049 0,10 0,002
0,80 0,042 0,00 0,000
o = Aoere (L+3A,,.) 16 Ay = 1-Vi-M, /M,
12 2

B) [UIA 3JIEMEHTOB C 3alleM/IEHHBIMH OMOpaMH NpOrHG MoXKeT onpelenaTbea
no ¢dopMyne

f= [(_;l_)m o, __(_lﬁ)___‘“%_g@_‘i:_’__ (_;._ pm)] 2, (271)

1
roe (—;-— , — KPHBH3Ha 37IeMEHTa COOTBETCTBEHHO B Cepe/IMHe IIpOJiera,
Ha JIeBO¥ M NMpaBOi ONOpax;

Tt (7 b,

Pm — KO3pduumeHT, onpenenseMplid no 1abn. 46 kak na ceobon-
HO OnepToy OaIKH;

[) [V 3IEMEHTOB NepPEeMEHHOTO CEeYeHHst, a TAKXe B TeX C1yyasmX, KOrja Tpe-
Oyerca OBonee rowmoe, yem Mo gpopmynam (269) u (271), onpenenenne nporu-
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0oB, a CaMH 3NICMEHTHI H Harpy3Ka CHMMETPHYHBI OTHOCHTEJIBHO CEPEIHHBI MPO-
nieTa, Nporu6 onpenenserca no popmyre

/= 21126 U"l—}o "6 7!_)1 "1 ‘+)2+ S (Tl)m] ’ G712

roe H-} ,(.H ,— KPHBH3HBI COOTBETCTBEHHO Ha OMOpE, Ha PacCTOAHMHM [/6 oT

1 ©4 ! omopsl, Ha paccTosHHK //3 OT OMOPbI H B CEpEMHE NPONETa;

(—,-—’ )’ (,-_ m  3HAYCHMS KPHBH3H I[JpHHMMAIOTCHA CO CBOMMH 3HaKaMH COr-
JIaCHO 3MIOpe KPHBHU3H.

Bxopsuue B dopmynet (271) u (272) 3HaueHHA KPHBU3HBI ONpENeNAOTCA
no ¢opmynam (246) , (247), (268) npu HanMUMH TpEUMH B PacTAHYTOH 30HE
H no popmyne (221) — npH HX OTCYTCTBHH.

[Ipy HecHMMETPHYHOM PAaCIIONIOXKEHHH HArpy3KH Nporu6 omnpenenserca no
dbopmyne (249).

4.45. Ina xopotkux anemenroB (I/h < 10) nocrosHHOro ceueHus, paboraio-
IHX KaK CBOCODHO omeprbie GankH, MPOrH0 BBIMHCNAECTCA COrNacHo 0. 4.44 u
YMHOXK2eTCAA Ha K03pPHIHEHAT Py, YIHTHIBAIONMHA BIHAHKE 1ePOPMALMHA CIBHTA.
Koap¢puumeHT o, onpenesinerca no popmyne

' 2
pq — 11+_¢q_(h/L_, (273)
Pm

rae ¢y = 0,5 — NpH OTCYTCTBHM KaK HOPMAIBHBIX, TAK H HAKJIOHHBIX TPEIUHH,
T. €. IpH BHINOJIHEeHKMH yctoBHi (163) u (183);
¢g = 1,5 — NpH HAJTHIMH HOPMANTPHBIX HJIH HAKJIOHHBIX TPELUMH;
Pm — CM. TaGn. 46.

IIpumepst pacuera

lIpumep 40. [ano: WINTa NEPEeKPHITHA — MO 4epT. 44; pacueTHLId MpOJeT
IWuTel [ = 5,7 M; Harpyska, paBHOMEPHO paclpefielleHHasA; B cepeHHe IMpoJieTa
MOMEHT OT NONHOH Harpy3ku M,,, = 66 xH - M, OT NOCTOAHHOH H JUTHTENIBHOK
Harpy3oxk M; = 63,8 xH - M; ycunue tpexBapuTeNbHOr0 00)KaTHA C y1eTOM BCeX
NOTEPS H BIIMAHUA BepXHHX TpeumH P, = 109 xH; notepu HanpsbkeHHA OT ycai-
KH H NOJI3yvecTH GeTOHa Ha YpOBHE NpeABapHTENIbHO HAMPSKEHHOH apMaTyphl
(1103. 6,8, 9 1a6n. 4) oy = 168 MIla; BraxHOCTS BO3AYXa B npenenax 40—75 %;
POrHO OrpaHMYMBaeTCA ICTETHYECKHMM TPeGOBAHMAMM; OCTA/IbHbIE JAHHBIC —
no npuMepy 31.

Tpebyercs paccuuraTs mHTY NO HedOPMALHAM.

Pacuer. OnpemenseM HeoGXOMMMOCTD BBIYMCIICHMS NpPOruGa IDTMTHI CO-
[NIacHO 1. 4,42, IIns atoro maxommm Bemrans //h,, Y, Mo

I 5700
ho 300 19;
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AgptA; _ 491+79
po=—F—Lg=—0—7=0,14

bhg 95 . 300
WA, 7.350,3
- (b}..._ b) h}-}- T (475 ~95) 50+ 7015 .
f = = ' ——
bhg 95 .300

(v = 0,15, Tax KaK BIaXHOCTb Bo3fyxa B npenenax 40—75 % u pacuer BeAeTCH
Ha NPOJOMKHTEIBHOE NEeHCTBHE HArPY3KH) .

flpu pa = 0,14, ¢r = 0,71 u ¢y = 0 u3 1a6n. 43 HaxXOmUM Ajim =
= 12,5 < l/ho = 19, 1.e. pacuer mo AedopmatmuaM Heo6XonuM. KpHBH3HY 3te-

MeEHTa 'rL' B cepe/lMHE NpoJieTa OMpenesifeM o ynpoweHHo# popmyne (267),

I 4ero MCHONb3yeM yXe HaifenHble 3HaYeHHA ux M ¢y. Ilo maHHbLIM 3Hade-
HHAM N0 M of B3 Ta6n. 44 ¥ 45 HaxoIMM 3HaueHHA KO3QPUIMeHTOB: ¢; = 0,42;
¢z = 0,085; p3 = 0,82;
Mg;=M+Pyeq, =638 . 10 +109.10° .5 =643kH.mMm
(esp =Yo — €op — @ = 220165 ~50=5 mm);
ys=yo —a= 220~ 50 =170 mm;

Mg — p,bh? Rptser~ 3Py (ys+7) —

¢y Eg (Asp tA) i
~ 64,3.10° — 0,085 .95 .350° . 1,6 — 0,82 - 109 . 10° (170 + 58,7)
B 0,42. 1,9 . 10° (491 + 79) 300> B
= 1,03 - 107 1/mm.

Onpenensaem no dopmyne (224) KpHBH3HY (71“) .

1 _
r

€y = —2b = 163 84.107°,
2:10° 2.10°

' o
€ p = 0, TaKk KaK B BepXHeH 30He NIEMEHTa UMEIOTCA TpeluHbl 00XKaTHA.

1 84 .107°
(—) = b 1,25 = 1,25=0,35.10"° 1/MMm
rj/a hg 300
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[KoadPpuuHeHT 1,25 yUHTBIBAaET yBeJIHUCHHE (71-)4 B CBA3H C HaJIHUHEM BEpX-
HHX TpelUMH].
[TonHas KpHBHU3HA B cepefiMHe NMpOJIeTa paBHa:

1) _J1 1 - -
(T) m "'(T) - ('F') , = (1,03-10,35) 107 = 0,68 107 1/mm,

IIporu® mnuThl onpenensaeM no ¢opmyne (269):

= [—,—1:) P, 1% =068-107° % 5700° =23 mm <[f] =25 mm

(/1= 25 MM nmpuHAT cornacHo Tabn. 3), T. €. NPOrud IUTHTEI MEHbLlE TIpE/Ie/Tb-

HO JOITyCTHMOTO.
Mpumep 41. [Jlano: MHOTOMYCTOTHAA IUIHTA NEPEKPHITHA C 3KBHUBAICHTHHIM
ceyeHMeM — IO 4epT. 54 (onpenencHue 3KBHBAICHTHOIO CEYEHMA CM. IIpHMep
30); pacuernpii mponmer I = 8,86 M; OeroH tmxenei Kkmacca B30
(Ep = 29-10° MIla, Ry, ;., = 1,8 MIla, Ry ., = 22 MIla); Harpysku: mo-
CTOSTHHAA H IUIHTENBHANA — q; = 12,74 ¥H/M, monmHan — g = 14,37 xH/M; mMoMeHT
MHepIMH NpuBeAeHHoro ceverus I,,; = 1147,2 - 10° mm*; momenT conpotus-
TeHHA OTHOCHTENSHO HiDkHeii rpanu W, = 1690 - 10* mv>; motepn npenpapy-
TEJIBHBIX HAIPSOKCHHH OT YCaAKH H ION3Y4YeCTH Ha YpOBHE Han'pﬁraemoﬁ apMa-
TYypH 0 = 80,1 Mila, To X%e, Ha ypOBHe BepxHeH rpaHd — o = 43,5 Mlla;
ycrwme obxatua ¢ yderoM Bcex morepp P = 807 xH; ero axcueHrpucurer OI-
HOCMTENIBHO HEHTpPAa T/DKECTH CEYCHHMA €pp = 78 MM; MOMEHT OGXaTHs
M,, = 108 xH - M; momenT o6pazoBamus TpeumH M, = 138,4 xH - M; mporu6
OrPaHMYMBAECTCA ICTETHYCCKHUMH TpeOGOBAHUIMI.
Tpebyerca pacCUHTAaTd IWIHTY 1O AedOpMaLHAM.
Pacuer. llockonbKy nmporuG orpaHuuHBaeTcs 3CTeTHYECKHMH TpeOOBaHHA-
MH, ONpeneNnuM nporud Ha ACHCTBHME NMOCTOAHHBIX H [JIMTENbHBIX Harpy3oK.
MOMEHT B cepeiMHe MpoJieTa OT ITHX HArpy30K PaBEH:

2 2
8 8

e

69184/ " /

YepT. 54. K nprmepy pacuera 41
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MOMeEHT OT BCeX Harpy3oK paBeH:

gl? 14,37-8.86>

Mtat - 3 — "‘"—'—g-"""—= 141 xH-m.

Nockonbky Mo = 141 xkH-M > M, = 138,4 kH'Mm, KpUBU3HY IUIMTLL B Cépe-
IMHE MpONeTa OlpeegeM C yueToM TpenmH no ¢opmynam mn. 4.30—4.32 npu
M=MI= 125 xH-M

ho =h—a= 220 -27= 193 MM (cMm. uepT. 54).

1
Tak kak My,; HE3HaUMTENbHO NpeBbluaeT M,., KPHBH3HY —— MOXHO

OnpenenArs no dopmyne (230), yuursiBaromieit paboTy pacTaHyTOro beroHa Hax
TPELIHHOM.
Onpepenum 3HaueHhe My no cbopmyne (201). Ins 3TOTO BBIMMCIIMM [, NpH-

HUMas H3 uepT. 54 Agpp = 1608 MM® (6 D18AV), br= 1480 MM, b = 470 MM,
he= hf- 40 MM > a = 27 mm;

“ 7 Bho +(b;—b) (hy—a) 470193 +(1480 —470) (40— 27) =~
E . 10% 151
o= =200 _6ss. p=10. ¥= % - 15.0,01556,55 =
Eb 29 . 103 7?
= 1,523 > 0,6.

lpumumaem ¥ = 0,6. Ilockonbky HEeHCTBHE HArpy3oK NpPONOIKHTENIbHOE,
yMeHbIlIaeM ¥ BrIBoe, T. €. ¥= 03,

Torma My = Mgye + Ybh*Rps ser = 138,4 - 10° + 0,3 - 470 - 220% - 18 =

== 150,7 . 106 H - mMm. OnpenenneM KpHUBH3HY (——) TIO q)OPMYJIe (231)
npuHUMan ¥y, = 085 u ¥y, = 2: cre

(__a Mere $pa — Peo _
cre ‘pbl Eb Ired
1384 - 10 .2 —807-10% - 78

e T i ~ a6 56 -1 -5 _
035 -29 . 104 . 11472 . 106 0;7 0 UMM

Onpenenaem KpHBHBHy (—-—-—) corniacHo mn. 4.30—4.32, npunuman My = My =
= 150,7-10° H -

Ntot = P = 807 KI'I,
3HaYeHHA £ U Z ONpeIeiTHM COrtacHo 1. 4.31:

Mg _ 150,7 * 106

d=——
bh% Rb’ ser 470 * 1932 . 22

= 0,39;
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b's—b) k' 1480 — 470

bhy 470 . 193
|
2h, 2193

A
po = —E2 o =___1.§9§____. 6,55 =0,116;
bhg 470 - 193

e M 150,7 - 10°
s, tot ___...._._5____._=_________;_______ = 0,968:
ho Ntot ho 807 - 10% - 193
g=1.8;
£="“'—"l"_5—'i‘“'+————-—f—-—-1’5+'p =
'l'—lM 11’5 es,tot __5
10]111 ho
= l +__________________l,5+0,445 = 0,482 < 1;
18+ 1+5(0,39 +0,4) 11,5-0968 — 5
’ 100,116
h] 2 40 5445 + 0,4822
pert 193 ’
z=hyl1-M T " |=193 |1~ .| =146 Mm.
2(prt+ ¥) 2(0,445 + 0,482)

Onpenennm 3HaueHme Y cornackHo n. 4.32. IIna 3roro no dopmyne (240)
BBIVHCIIAEM KOIDDHUMEHT @y, IPHHUMAA M, = M, = 150, 7 - 10° H -mm:

R W 1,8 - 1690 - 10*
Pm = —buser Ppl o = 0,71 <1,0; ¢; = 0,8.
M, — M,y 150,7 . 10° — 108 - 10°
—— 1!2_ e5t0t=l’5
Mocxonsky e ,, /ho = 0,968 <1, 2/ = o8 1,5, npHHHMaeM o .
p.
1 -9,

Ys = 1,25 —Qls &m —
(3,5 — 1,8¢m) e t0t/ho

1 —0,712

— . =0,53<1.0.
(3,5—-18-0,71)1,5

=1,25-0,8-0,71 —
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MMpuuumaem v = 0,15 1 ¢p = 0,9. Torpa
(1) =Ms l Vs Vp Niot Vs
0

-— +

r hoz EgAsp (‘Pf+ £)bho Epv ho Eg A3p
_asor-t0° f 083 9% 000
193162 |1,9-10°-1608 (0,445 + 0,482) 470 - 193 -2,9-10%-0,15

807 - 10° - 0,53 .
— ——— = 1,28 - 10°° 1/MM.
193.1,9-10° - 1608

Mpuuas M, = M;,; = 141 xH - M, onipefiensieM KpUBH3HY B CEpeiMHE MpoJlera
no popmyne (230):

1 {(_1) . (._1..) _(_1) u__.} M-Peyy _

r I cre ' Jo r e re Mg _MC!’C th—Peop
141 - 138,4] {g-s 125 — 807 -0,078

150,7 — 138,4 141 — 807 - 0,078

= [0,756 + (1,28 — 0,756)

= 0,69 -10™° 1/mm.
OnpenenseM KpUBU3HY (—;.l-) , COTTIacHO L. 4.27:

Osh 80,1

Ep = = ——-——-—-—40,05'10_5;
T a 105 2-10°
o 43,5
5'}):-__-..__31’__5: — = 21,75 - 1075
2-10° 2-10
' §
1) ey - €5 40,05 — 21,78 P
Ay =22 "8 o T S : 1/MM.
(r 4 . 193 0,0048 - 107° 1/mm

[lonuan KpUBHU3HA B CEpEeOMHE IIPOJIETA PABHA:

(.._1.) =....1...-...(-.J.) =10,69 - 107 — 0,095 - 10~° = 0,595 - 10~° 1/mM.
' im r Ly
5

Mporu6 onpenenum o papmyne (269) , npurumasn U3 tabn. 46 py, =

48
/= (Tl) p,, I* =0,595-107 — 88607 = 48,6 MM > [f] =
m 48
| 8860 !
1 _ _ _ cM. Tabm. 3).
250 250 o>4mm ([f] =550 — oM. Tabn. 3)
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[Tockonbky BBIVMCIECHHBIA Nporu6 Oomblue MpeaeIbHO AOMyCTHMOrO, onpene-

nsaeM ero Gonee TouHo mo dopmyne (270). A 3TOro RaXOOHM KPHBH3HBI
-1-) K (—;)3 cornacso m. 4.27:

( 1 ) . 807107 - 78 0,223 -107° 1/
—_— E—_—_—_— =, - MM.
'l op1 Eplreg 0,85 -29-10%-1147,2 - 10°

[ToCKONBKY

-1— ..1..._ — (( -5 __ -8 1 _
( - ) . + ( r) . (0,223 +0,0948) 10 = 0,318 - 10™ 1/mm < (—;—)3 Pp, =

=0,223-10°%.2=0446-10"° 1/mMm,
IIPUHUMAEM [(—,1.-) . + (,LL] = 0,446 - 10~ 1/mm.

] _ Mypp, 1 ] _
v B (B B
b1 Ep Lred
125 -10°% -2

= — 0,446 - 10™° = 0,438 - 10~° 1/mm.
0,85-2,9-10*-1147,2 - 10°

U3 1abn1. 47 npu Mcre _ 1384 _

0,982 waxomum p; = 0,083.

Torna M;o: 141
/= {( )m"m 7 m= [ | met 01 - (7], + [ ]“’2}’2=
[0 595 'ZE — (0,595 — 0,438) 0,083 — 0,446 -E-]m"’ .8860? =

=31,4 Mm < [f] = 35,4 MM,

T. €, IpOrud WINThl MEHBIIIE AOIYCTUMOTO.

Ilpamep 42. Jarno: 3MEMEHT HIDKHETO NOSACA ¢epMBI ¢ pasMepaMH momnepey-
HOTO .ceyerus: 1 = 280 MM, b = 250 MM, @ = a' = 40 MM; IIpOMIONIbHAA PACTATHU-
Balomas ciyia 0T NMOCTOAHHBIX H UTHTEIIBHBIX HAarpy30K N = 820 xH; MoMeHT

or atux Harpy3ok M; = 30 xH - M; ycwiHe IpeiBapHTENBHOrO 0GXKATHSA C YIETOM
Bcex morepp P, = 650 kH; ocTaybHBIE JaHHBIC — 1O NpHMepy 29.

Tpebyerca omnpenenuTh KpUBH3HY 3I€EMEHTa M NPOJIONIBHYI0 OCEBYI0 OTHO-
CHTENBHYI0 nedopMalHIo.

Pacuert hy = 280— 40 = 240 mmM. Ilockonbky N; > P, , onpeneinnum
IKCIEHTPUCUTET paBHOAeACTBYwoIeH yeunud N,,, = Ny — P, = 820 — 650 =
= 170 xH no ¢popmyne (205), npuHuMaa ey, = O0u Njeg = 30 kH - m:
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= = 0,176 M= 176 MM < 0,8 hp =

= (0,8 - 240 = 192 mm.

Kpome TOro, yso =—-}3-—-a-~2-8—Q--— = 100 mm < €g tor = 176 MM, T. e.

2 2
PacTATHBAIOIIAA NPONOIbHAA CHia Vg, [PWIOXKEHA BHE PACCTOSHUA MEXIY

HEHTPAMH TSDKeCTH IUiomameii apMmarypsl S u S . ClefoBaTeNbHO, KPHBH3HY
onmpenensaeMm, cormacHo m. 4.336, no NHHEAHOH MHTEpMONAIMH. KpHBH3HY

(—}— )I onpenensem 1o ¢opmyne (241) npu €, ,,, = 0 H €9 10t = Vso =

= 100 MM.
M3 npumepa 29 imeeM: Ry, oo, = 1,95 MITa; Wy, =7,61.-10° mm*; r = 76 mm.
Torna

Ry, cor Wpr 1,95 -7,61 - 10°
N, = —2bL%er pr . 2 _~ —843:-10° H< N,,, = 170 xH.
cre €0 tot +7 100 + 76 tot K
OnpenensieMm xo3bdmumens Y, MpuHUMAdA ;. = 0,35:
Npe 84,3

“’s"_'l—‘ﬂls"ﬁ;f" 1—0,35*1-;'7—6'-:0826

z, = ho—a' =240 — 40 = 200 M.

N . 10% -
(1 )I= tot¥s _ 17010 40,826 = 0310~ 1/mm.
zg EsAgp  200-19 - 10* - 1232

KpHBH3HY (,.L) [ ONpenenseM no dopmyne (226) , npuHKMAas

M,=N,,; (0,8ho—ys0) =170 -10° (192 — 100) = 15,64 - 10° H - mm,
v=0,15n Ntot = P, — NI= — 170 xH.

OnpenenseM 3HaYeHHs & H z cornacHo mn. 4.31:
M 15,64 - 10°

4
B -1
E), 3,1. 10*

I™ ovbhy  2-.015-250 240

= 0 Bho Yso ™ 92 MM, &= = 6,13;
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m=¢f(1_.:é)=o,42(1__59_)=035.
ho 240 T
Agpa 1232-6,13
=t =22 D = (0,126
B bk, 250 - 240
: 1 1§+¢£
(g4 Lt §+ )\ 11,5 €s,tot +5
= h
10 ucx 0
I S +0,4% ~ 0,038
1,3+“5 0.043 + 0,343 “!’5__9_2__+5
10-0,126 240
a' 40
Tak kak £ = 0,038 < - = 2—40— = (0,167, nepecuuThiBacM 3HaucHHE &, NIpH-
HAMas o= 0, A=0: o
E= - 1 W 0,202.
1,3+_Lr_5;0_..%§___ 11,5_22_+5
1,26 240

Hpu ¢r = 0 popmyna (238) npHHHMAET BUN
Z=ho(1-0,5¢) =240(1 —0,5-0,202) = 216 MMm.

OnpenensaemM 3HadeHHe Y, COTTIACHO 1. 4.32, IPHHHMMAA @), = 0,8.
M3 npumepa 30 umeem M,, = 49,4 xH - m.

M, =Ny(eo +r) = Mj+Nyr= 30-10° +820-10° - 76 = 92,3 -10° H - mm;

o, = —bt,ser Wpl _195-761-10° _ ..
" My M, (923 -494) 105 7
e 92 12 1,2
ML= 2 = 0383< = 2= 15,
ho 240 Pls 0,8
€s, tot
Ipurumaem = 1,5;
ho
1 - o

Ys= 1,25 — Psm ———————————— — ———————=
(3,5 — 1.8 ¢m) €5 tor/ho

— 0.346°
=1,25-08-0346 - ———02% _____ 9774,
(3,5 — 1,8 -0,346) 1,5
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OnpenensaeM KpHBU3HY (-—;}-— , IPHHUMas @7 = 0:

11
‘_1....., — Ms ‘ps -|-‘—_¢.'£—) _.{VQL..L=
r { hﬂz Es AEP Ebho Eb 4 ho Eg Agp
15,64 - 10° ( 0,77 . 0,9
— D e U — PP
240 - 216 1,9-10° - 1232 0,202 -250-240.3,1 -10% . 0,15

170 - 10° - 0,77
24019 .10° - 1232
OxoHuaTenbHaA KPUBH3HA CEUCHHS paBHa:

= 0,814-107° 1/mm.

5 N U SN IV {0 O 1 €0, tor — Vso
r r |1 r Jmmolr |1 m_

=03-10"5 + (0,814 —03) 10~ 270190 _ 525,105 1/mm.
192 — 100

[TpononbHOe OTHOCHTENBHOE YIUIHHEHHE Ha YPOBHE HEHTPA TSOKECTH CeUeHHA
TaKoKe ONpENReNHM IO HHTepNONAIMH cornacHo n. 4.40. 3Hauenne €,; ompene-
seM 1o popmyne (257), npuHuMan y; = yeo = 100 MM 1 €s, tor = 0, npu 3TOM
dopmynsr (258) nmpuoGperator BUA:

Niot 170 - 10°
€cm = Y= ———————0,826=0,6-10"3; €}, = 0.
™ EAp, 0 19-10°.1232 o
~ 0,6 (200 — 100
Zg 100
3HaueHue €41 onpegensaeM no dpopmyie (260) mpu M = 15,64 - 10° H - Mm,
Vs = Yso =100 MM U Ny = — 170 xH. Ina 310r0 BhMMKCIHAM:
M - 108
€sm = v ("'—S"‘“ tot =*‘"—————"'—'0’Z7 (——-——-—15’64 10 +170-10“3) =
EAgp \ Z 1,9-10° - 1232 216
= 0,797 - 107°;
M : . 108
- WpM; _ 0,9 -15,64 .10 1156 - 103,

€bm = e e
2Ebho Epv 216 - 0,202 - 250 - 240 - 3,1 - 10™ - 0,15

[TonyyeHHble OAedopMalMM €5y M €py MOXHO NPOBEPHUTD, ONPENEIHB [0 HUM
KPHUBU3HY
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1 €Em t €bm 0,797 + 1,156 3 s 1
— = - 2= e |07 = 0,814 - 107 1/M =(——-) ,
" 7o 240 /MM = |7
1. e. medopMalUH €y, H €p;y,y BBIYMCTIEHBI NPABHIIBHO.
Torna:
€sm (o — ¥s) —€pmYs _ 0,797 (240-100) — 1,156 -100 .
€oll1 = — ho = ——-————————-——-———-—240 10°° =
=0,0168 - 10™°.

OxoOHuaTeNbsHOE 3HAUCHHE €9 ONperelnaeM Mo GopMye, aHaOrHuHOH Gopmy-
ne (245):

€0, tot — Vg0
€p =€ T+ (60" —Egl) --0—8—;1-0—-—-)—;-{-—-:
’ - Js0
176 — 100

=[_, 0,6 + {0,0168 +0,6)-
192, - 100

3HaK ,,MMHYC O3HauaeT, YTO B JaHHOM CEUYeHMHM HMeeT MecTO LedopMaltus
YIUIMHERHA, OTCYHThIBaeMast OT COCTOAHHUA IO 00XXKATHA INICMEHTA.

]10'3 = —0,09-1073,

5. KOHCTPYKTHUBHBIE TPEBOBAHHUA

OBIIHE TPEBOBAHHA

5.1(5.1).1Ipn nmpoeKTHPOBaHWH IpeHBAaPUTENBHO HANPAXEHHbIX >Xele306e-
TOHHbIX KOHCTPYKLHMH 1A 0GeCNeYeHHA YCIOBHMA HX U3LQTOBIICHHE, TpeQyeMo#H
JOJIrOBEYHOCTH H COBMECTHOH paboThl apMatypbl H OCTOHA HAIIEKUT BBINQ-
HATh KOHCTPYKTHBHBIE TPeOOBaHHA, H3NOXKEHHBIC B HACTOSALLIEM pa3zere.

5.2(1.30). Insi cOopHBIX NEMEHTOB PEeKOMEHAyeTCH NPOH3BOLMTD HATAXKE-
HUe apMarypbl Ha ynopsl 40. 6eTOHHpOBAHUA W3penua. Hataxenne apMaTyphl Ha
3aTBepAeBIINH OCTQH MPOM3BOAMTCA B MOHOMMTHBIX KOHCTPYKUHAX, B KpyIl-
HBIX Oankax, TpyOax # 1. M., 3 TAKXKE B NSNAX CO3MA3AHUA HEPaIPe3HbIX CTATH-
YeCKH \HeoNnpeAeMMMbIX KOHCTpykuui. IIpH 3170M, Kak npasuio, B uendax odec-
NeYeHHAA COBMECTHOH paboThl apMarypsl 4 GeTOHA, a TaKXKe 33UIHThI apMaTypbl
OT KOpPpO3ud KaHaibl, Ma3bl M BLHIEMKH A NPONycKa apMAaTypbl AOJDKHBI
3ANMOTHATHCA (HHDBEUMPOBATHCA) UEMEHTHBIM PacTBOPQM WIH MEIKO3ePHHCTHIM
DeToHOM:

[IlpumMmeuanue. ind npeaBapUTENbHO HANPAKEHHLIX KOHCTPYKUMHA, B KOTOPBIX Mpe-
OYyCMATPHBAETCA PeTyNHpOBaHKHe HanpskeHHH oOxkarua GeroHa B Ipouecce UX 3KCIUTyara-
UMK (HaApHMep, B peaKTopax, pe3epByapax, TeJieBH3HOHHBIX OalllHAX) , HAllpATaeMasd apma-
Typa mpuMeHsaerca Oe3 cuemneHHa ¢ GeToHoM; HpH 3TOM HeoOXOOHMMO MpelycMaTpHBATh
3pDeKTHBHBIC MEPORPUATHSA MO 3aUMTE APMATYPHI OT KOPPO3IUM. Pacuer TAKUX KOHCTPYK-
HMHA MO IMPOYHOCTH CReayeT NPOUIBOAUTD 110 CHICHHANBHBIM YKa3aHHAM.
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5.3(5.54).Cxembr H criocoObl BO3BemeHHA CTraTHYeCKH HeoNlpedenuMbIxX
NpeaBapuTeNIbHO HANPAXEHHbIX KOHCTPYKIMH peKOMEHOYyeTCa BBIOMpaTh Tak,
yTOOBI NMpPH CO3MAHHH MNPEIBAPHTEIIBHOrO HAMPKEHUA HCKIIIYAJIACh BO3MOX-
HOCTh BO3HHKHOBEHMA B KOHCTPYKIMH JONOJTHUTENbHBIX YCHWIHH, YXYAUIAIOLIMX
X pabory. JJonyckaercsd yCTpOHCTBO BPEMEHHBIX LHBOB WIM LIAPHHPOB, 3aMO-
HOJIMYMBAEMBIX IOCNE HATAXKEHHSA apMaTyphl.

5.4. Cnoco6 HaTsf>KeHUA apMaTypbl NPHHUMAECTCA B COOTBEECTBHH C YKa3aHHA-
MM ,,PYKOBOICTBA 10 TEXHOJIOrWM H3rOTOBJICHHUA NPEHBAPHTENBHO HANPSKCH-
HbIX Xee300eToHHbIX KoHCTpyKuuid~ (M., Crpoitu3pgar, 1975).

5.5. CneqyeT McnoJp308aTh 10 BO3MOXHOCTH apMAaTypy, 3aKJlagHble JAeTalIu K
CTPONOBOYHBIE NETIIH, BBIMYCKaeMbIe B BHIe TOBAPHOH NPONYKIMH B COOTBETCT-
BH{I ¢ roCyZapCTBEHHBIMH CTaHIApTaMH M HOpManaMH. HeHanpsaraemylo apMa-

‘Typy cnedyer NPOeKTHPOBAaTh B BHAE YKPYNMHEHHBIX ONOKOB M NMpOCTpAaHCTBEH-
HbIX KapKacoB WIA COKpalieHHA BpeMeHH YKJIaaKH B ¢opMy (onamybky).

5§.6. C nenpio CHI)KEHHA Pacxoa LEMEHT3, YCKOpeHHA obopoTa ¢opM H HH-
TEHCHBHOTO HCMOb30BaHMA MPOH3BOACTBEHHBIX IUTOLIA/IeH NTepenaTouHyio (pac-
najy6oyHy10) NPOYHOCTh OeTOHA peKOMEHAyeTCA Ha3HaYaTh MUHHMANBHO JOMycC-
THMOH (CM. M. 2.3), eClIH 3TO He NPUBOAUT K 3aMETHOMY CHIDKEHHWIO JOIYCTH-
MBIX Harpys3ok, onpelensieMbIX TpeGOBaHHAMH BTOPOM TPYIIBI MNpeXeNbHbIX
COCTORHHM.

5.7. HeoGx0muMoO cTpeMHTHCA K YHHPHKAUMH apMaTypbl H 3aKNIaJHbIX JETa-
JIEM B OTACNBHBIX KOHCTPYKLMAX H HX CepHAX, K HeOONBIUIOMY KOJIHYeCIBY pa3-
HbIX MapOK M JHaMeTpPOB CTalld, THNOB apMaTypHBIX 31EMEHTOB — CETOK M Kap-
KacoB, 11aroB NPOJOABHBIX M MOMEePEYHbIX CTEPIKHEH.

I'ABAPHTHI H OMEPTAHHUA JITEMEHTOB KOHCTPYKLIUH

5.8(5.2, 5.3). MunmansHpie pa3sMepbl CeYeHHSA Ke1e300eTOHHBIX 3N1eMEH-
TOB, OlipefesiAeMbIe U3 pacueTa M0 JEHCTBYIOIMM YCHWIHAM H COOTBETCTBYIOIIHM
rpymnaM npefdesibHbIX COCTOSHMH, JOJDKHBI HA3HAYATHCA ¢ YYETOM IKOHOMHYEC-
KHX TpeOOBaHUM, HEOOXOOUMMOCTH YHHPHKaUMH ontanyBoyHEIX $OopM K apMHpO-
BaHMA, a TAKKE YCJIOBHH NPHHATON TEXHOJIOrMH U3rOTOBACHHSA KOHCTPYKIMIA.

Kpome TOoro, pasmepsl Ce4eHMA 3JIEMEHTOB HKENe300eTOHHBIX KOHCTPYKLMH
JOJKHBI MPUHUMATBCA TaKHMH, YTOOBI cOOMI0anHCh TpeGOBaHUA B YaCTH pacHo-
JIOXECHUA apMaTyphl B CeYeHHH (TONIIMHbI 3aIMTHLIX CNOeB OeToHa, pacCTOAHUA
MEX/IY CTEPXHAMH M T. II.) H aHKEPOBKHY apMaTyphl.

PasMephi ceueHuit BHENUEHTPCHHO CXKATHIX 3JIEMEHTOB JOJDKHBI NPHHUMATHCSA
TAKMMH, 9TO6BI uX rubkocrs /y/i B n060M HampaBiieHHH, KaK [paBHIIO, He Ipe-
BRIIANIA A)IA JKEIe300ETOHHBIX 3JIEMEHTOB U3 TSDKEJIOro, MeIKO3epHHCTOro M
jerkoro GeroHoB — 200 (A mpAMOyTOnbHBIX ceueHmit lo/h < 60), a misA
KONOHH, ABJIAIOLIMXCA IeMeHTaMH 3naHui, — 120 (I, /h < 35).

I[Ipu Ha3HaUYeHMM pa3MepoB CllefyeT YYMTBIBATH- TAK)KE YC/IOBHA HepEBO3KH:
TpaHCNOPTHBIE CPENCTBA H [JOMYCTUMbIE IraGap¥THI.
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5.9. Ilpu npoekTHPOBaHUH OETOHHBIX H XeNe300eTOHHBIX KOHCTPYKUHH HX
oYepTaHHe clenyer NPUHHUMATh C YYETOM YCTPOHCTBA H CIoco0a HCNIONb30BaHHA
dopMm (onanyOKH).

IIpn npumenermu ¢opM ¢ OTKHIHBIMH DOpTaMHM OYEpTaHHE M3JENIHA He
IIOJDKHO NpeNATCTBOBaTh NOBOPOTYy Bopra (¥epr. 55, @) npu pacnarydke.

Yepr. §5. TexHonormyeckue yKIOHBI

a — B popMe C OTKUAHLIMH GOopTaMH; 6 — MO3BONAIOIHE M3NEIMIO CaMopacnany0IHBaTLCH

IIPH nepeliate NpeaABapHTELHBIX HaNpDK eHUN Ha OeToH; 6@ — B HepasbeMHOH QopMe; 2 ~ TO

Xe, C MPHMCHEHHEM BLINPECCOBLIMKA WIH IpH camopacnanyOnuBaHuH; O, € — NPH HeMeN-

JIeHHON pacrnianyOke; w — B dopMe ¢ riyxmm GoproM; 3 — TO Xe, C BBHIAPECCOBLINKOM

I - w3pnere; 2 — dopma; I — orkupgHolt GopT; 4 — BHINPECCOBIUMK; S5 — BKIAILIIL;
6 — gopMmyoilas paMKa

97



Ilpn nepenave NpenBapHTENbHbIX HaNpaXKeHUH HAa OETOH NMOCNEOHHH [OJXKEH
HMETh BO3MOXXHOCTh CBOOOOHO medopmupoBarhca. ITO obecneunBaeTcsi OCBO-
O0XIEHHEM €TI0 K 3TOMY MOMEHTY OT CHAEpKHBAIOLIMX 371IEMEHTOB (OPMEI, NIPH-
MEHECHHEM PE3MHOBBIX KOMIIEHCATOPOB MM HANH'IMEM IUIaBHBIX CKOCOB, II03BO-
JIAIOIMX H3MENIHI0 caMopacnanyOnuBarbca npu obxatuu. IlpuMep ckoca npuBe-
[ieH Ha uepT. J35, 6.

Ilpn npuMeHeHHH Hepa3beMHBIX GOPM I BO3ZMOXHOCTH U3BJICUCHHUA H3JIe-
JTHSL 13 GOPMBI OJKHBI pe/ly CMaTpUBaThCA YKIIOHBI He MeHee 1:10 (uepr. 55,8).
IIpn HepazbeMHBIX dopMax, €CITH NpH OOXKATHH B pe3ynbTaTe BhHIrKGa CO3JaeTcA
CHJIa, BHITAIKHBAIOIAA 3aTBEPACBILMH 6€TOH H3 (OPMBI, HITH €CIIH HCIIONBb3YeTCA
BBINIPECCOBLIBaHHE, YKIJIOHBI JOJIXHEI ObIT He MeHee 1:15 (uepr. 55, 2).

[Ipn HeMeIeHHOM pacmanyOke ¢ obecneyeHueM PUKCHPOBaHHOrO (BO H3Ge-
)KaHMe HapylleHWs OeTOHa) BEPTHKANBHOrO nepeMellcHHA (GOpMYIOLIEro le-
MeEHTa OCHacTKH (4epT. 55,0, €) YKIIOH JoiKeH ObITh He MeHee 1:50.

ITpu ucronp3oBauy GOPM C OFHHM HENMOOBHKHBIM H OTHHM OTKHIHLIM Gop-
TOM It BO3MOXKHOCTH BEPTHKAIBHOTO MOXbeMa KOHCTPY KUMH MpH pacnanybke
crefiyeT mepexon OT Gopiued HMPHHB! H3JICNTHA K MEHbIlIeH, HampuMep OT HAXK-
Hell MONIKH K CTeHKe (UepT. 55, &), NMpHHUMATH IUIABHBIM IIOZ YITIOM He MeHee
45 °. 3710 TpeGoBaHHe MOXHO He NMPEXbABIATH, eClTH Hopma cHabGXeHa BhITpec-
COBBHIBAIOIMM YCTpORCTBOM (4eprT. 535, 3).

[IpumeHeHHe BHINPECCOBBIBAHHA M HeMeqjleHHOH pacnanyOKH AOJDKHO corna-
COBBIBATHCA C H3TOTOBHTENEM H3TCIHUA.

5.10. CoopHble Kene300eTOHHbIE H3JIENTHA PEKOMEHOYETCA IIPOEKTHPOBATH C
YUeTOM H3rOTOBJIEHHA MX IO BO3MOXHOCTH B MaKCHMAa/IbHO Hepa36opHbIX ¢op-

Max.

Ecnu HEBO3MOXHO H3rOTOBJIEHHE HU3/ENIHA B IIONTHOCTBIO HEpa3ObopHOH dopMme,
peKOMEHAyeTCA MNpeaycMarpuBarh HauOonbiIyio MOBEpXHOCTs ¢opMbl He-
pa300pHOH.

5.11. Ouepranusa cOOpPHBIX >XX€Me300€TOHHBIX HM3HOEIIMH CIeAyeT IpPUHHUMAThH
Hanbonee nmpocTeiMH. Pebpa B cTeHkax Oas1ok nenecooQpasHo MmpeaycMaTpUBaTh
JHIUG NpH OOJNBIIMX COCPEIOTOYCHHBIX HATPY3KaxX WIH NpH HEOOXOOMMOCTH
obecneyeHn s YCTOHUHBOCTH CTCHKH.

5.12. Bo u3bexaHue MOBPEeXICHHA OT MECTHBIX KOHUEHTPAaUMi HampsOKeHHiX
pH pe3KOM H3MCHCHMH HallpaBJICHHH rpaHeHd U3menus, HalnpuMep BO BHYTPEH-
HHX YIJIaX, peKOMEHOYeTCA MpefyCcMarpuBarh CMATYCHHE OYepTaHHURA B BU/E YK-

JIOHOB, (pacOK WM 33aKpYTJICHHA IO BO3MOXHOCTH HeGOMNBIIOH BelHuuHBl (HO
50 MM) , 4TOGBI He TPeGOBANIOCh MECTHOE apMHpOBaHHe (YepT. 56,a—2).

Bo BHEUHHX OCTphIX yriax BO M30ekaHHe oTKalibIBaHMA GeTOHa cnemyer
YCTpauBaTh CKOCHI WITH 3aKpyryieHust (4epT. 56, 0).
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Yepr. 56. 3axpyraenna u packu

@ — pebpucras IUIMTA, 3aKpyrieHde; 6 — TaBpoBasa 6aika, packa MeXay MONKOU H CTEeHKOH;

8 — y3enn ¢epMrl, coueTaHue pacKH M 3aKpyrieHu#; 2 — oTBepcTHe B XeJie300¢TOHHOM

ANeMeHTe U8 MpONyCKa KOMMYHHKAUHR, 3aKpyrileHUA; O — CMATrdYeHHe OCTpolo yrIna
B purene

3AUMTHBLIA CIION BETOHA

5.13(5.4). 3aumTHeid cno GeToHa )1 pabodel apMaTypbl JOJDKEH obecrie-
YHBATh COBMECTHYI0O paboTy apMatypbl ¢ O€TOHOM Ha BCeX CTaguax paboTsl
KOHCTPYKIIMH, 8 TaKXke 3alLMTY apMarypbl OT BHeLHixarMocdepHbIX, YeMIepa-
TYPHBIX ¥ NMONOOHBIX BO3ACHCTBHH.

5.14(5.5). Ina npoposnbHol paboueit apMaTypbl (HEHANPATaeMOW H HANpA-
raemMoil, HATAIMBAEMON Ha YNOpH) TOJIHMHA 3aUMTHOrO CIOA MOJXKHA ObITh,
KaK MpaBHiIO, He MCHee AuaMeTpa CTEPXKHA WIM KaHaTa H He MeHee, MM:

B IUTMTAX U CTEHKAX TONIIUMHONK, MM
HO YOO BKITIOU. « + « 4 v v v s v o o o o o s oo 10
CB. 100 . . . . i et e s e e e e 15
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B Oankax u pebGpax BricOTOM, MM:

MeHee 250. . . . . . . .. ... ... .., 1§
250udbonee. . . ... ... ... ... ... 20
BKOMOHHAX © . & v i i i ot ot e v o e e e 20

Hst COOpHBIX 3ME€MEHTOB H3 TskeIoro 6eroHa knacca B20 1 Boilie TONMHY
3aLUMTHOTO CNIOA JIA NPOAOJIbBHOH apMaTyphl AONYCKAaeTCA NMPHHMMATh HA 5 MM
MEHbIIIE JUAMETPa CTEPXHA, HO HE MEHEE BEITHUMH, YKa3aHHBIX BBIILE. .

s Kene306eTOHHBIX IUTHT M3 TKenoro 0eToHa kiacca B20 u Brliue, H3ro-
TOBIAEMBIX HAa 33aBOHAX B METALIMUYECKHUX POPMAX M 3aUIMINACMBIX CBEPXY B
COOpYyXXeHHH OETOHHOM NMOArOTOBKOH WIIH CTSKKOH, TONMIIMHY 3alMTHOrO Ciod
JJ1A BEpXHEH apMaTyphl JONYCKACTCH NIPUHMMATh PaBHOH 5 MM.

B ogHOCNOHHBIX KOHCTpYKUMAX H3 Jerkoro 6eToHa xiacca B7,5 ronumHa
3aLUMTHOTO CJIOA JIOJIXHA COCTaBNATh He MeHee 20 MM, a 1A HapyKHBIX CTEHO-
BbIX NaHeneH (06e3 pakTypHOro cost) — He MeHee 25 MM.

5.15(5.6). TomuuHa 3amMTHOrO CNI0A GETOHA IA MOMEPEYHOH, PaCIpeEnCiIH-
TeIbHOH H KOHCTPYKTHBHOH apMaTypsl JOJKHA NPHHMMAThCA He MeHee JHaMeT-
pa YKa3aHHOH apMaTypbl H He MeHee, MM:

ITIPH BBICOTE CEeYeHHUA 371eMeHTa MeHee
250 MM o . v ot e e . .. .. 10
TO X€, paBHOM 250 MM u Oontee . . . . . .. 15

B snemMeHTax M3 Jlerkoro OeroHa Knacca B7,5 He3aBHCHMO OT BBICOTHI Ce-
YeHHs TOJIIKMHA 3aIUHTHOTO ¢N10s OeTOHA O1A NONEepEYHOH apMaTypbl IpHHHMAET-
CA He MeHee 15 MM.

5.16(5.7). TonuumHa 3aIUMTHOrO CMOA OeTOHa Y KOHLOB NpPEOBapHTEIIBHO
HaNpsKEHHBIX 3JIEMEHTOB HA [UTHHE 30HBI NepeNayd HanpsokeHHA (cM. M. 2.26)
JOJKHA COCTABNATH He MeHee:

VIS CTepXKHeBOH apMartypbl KinaccoB A-IV u A-llls, a rakxe mis apMaryp-
HbIX KaHaTOB — 2d;

U1l CTEP)KHEBOM apMaTyphl KnaccoB A-V, A-VI — 3d.

KpoMe 10TO, TONMMHA 3aLMTHOTO C)osA GeTOHAa Ha YKa3aHHOM YYacTKe JJIH-
HbI 371eMeHTa O0JI)KHa 6biTh He MeHee 40 MM — IUTA CTEP)KHEBOH apMaTypbl BCeX
KJ1accOB H H¢ MeHee 20 MM — U1 apMaTypHbIX KaHATOB.

Jomnyckaercss 3alMTHBIM ClIoM O€TOHA 1A CEUEeHUA Yy ONIOPHI JJIA HampsArae-
MOH apMaTypbl ¢ aHKepaMH H 6e3 HUX IPHHHUMATh TAKHUM Xe, KaK U JIA CeUCHHUH

B IIponeTe, B CIIEQYIOUHX CITyvYasaX:
a) IUIA NpPEeaBapHMTENIbHO HaNPSDKEHHbIX 3JIEMEHTOB C COCPEMIOTOYEHHOH mNepe-

Jauell OMOPHBIX YCWIMHA NpH HATHYMM CTaJIBHOH OMOPHOM HETalM U KOCBCHHOH
apMaTtypbl (CBapHbIX IONEPEYHBIX CETOK HMJIH OXBAaThIBAKWLIMX MPOAOJIBHYIO ap-
MaTypy XOMYTOB) — COIJIaCHO YKAa3aHHAM 1. 5.40;

0) B IIHMTaxX, NaHenAX, HacTHnax u onopax JI3I1 npu ycnoBHH NMOCTAHOBKH Y
KOHUOB [OMOJHUTENbHON MONEpPeYHOH apMatryphl (KOpBITOOOpPa3HbLIX CBApPHBIX

CeTOK MJIH 3aMHYTBIX XOMYTOB) , NPEXYCMOTPEHHOMH 1. 5.46; IpH 3TOM JHAMETP
NONMEPEYHOH apMaTyphl pPeKOMEHOYyeTCA NpuHMMaTth He Mmelee 0,25 muamerpa
IIPOIONBHOH HAaNPAraeMOH aPMATYPBI.

100



5.17(5.8). B aneMeHTax ¢ HanpsraeMoi NpoOoOJbHOH apMaTypOH, HaTArUBae-
MOH Ha DETOH H pacronaraeMoH B KaHanax, pacCTOsIHHe OT NOBEpXHOCTH 3JIeMeH-
Ta OO ITOBEPXHOCTH KaHaja MONKHO NMpHHHMaThcA He MeHee 40 MM M He MeHee
IMMPHHBI KaHaJIa; YKa3aHHOE pacCTOAHME OO GOKOBBIX I'paHeH JIeMeHTa JOMIKHO
ObITh, KpOME TOro, He MEHee ITOJIOBUHBI BBICOTHI KaHaNa.

[Ipy pacnonoxeHMM HaNpAraeMOH apMaTypsl B Ia3aX WIH CHAPYXH CeueHHA
37IEMEHTA TOMUIMHA 3aLMTHOIO CNnof 6eroHa, 06pa3zyeMero NociueayoLMM TOPK-
peTHpPOBAHUEM WIIH HHBIM CNIOCOOOM, HOJDKHA NIPHHUMATHCH He MeHee 20 MM.

5.18(5.10). B moneix 3nemMeHTax KONMBUEBOrO WIH KOPOOYaTOro ceueHHs pac-
CTOSIHHE OT CTEpXXHEH IMPOHOJIBHOM apMaTypsl A0 BHYTpPEHHEH IOBEPXHOCTH
GeToHa JOJMXKHO yAOBJIETBOPATH TpeboBanuaM nm. 5.14 1 5.15.

5.19. KoHupr HanpsaraeMoi apMarypsl, a TakKe aHKepHI JOXKHBI OBITH 3arim-
WICHBI aHTHKOPPO3HOHHBIM NOKPHITHEM WIIH CIOEM PacCTBOpa HE MeHee 5 MM HIIH
crioeM 6eToHa He MeHee 10 MM.

MHHHMAIJIbHBIE PACCTOAHHA
MEXY CTEPKHAMHA APMATYPbI

5.20(5.11). Paccrosanusa B cBeTy MeXIY CTEpP>XHAMH apMaTypbl (HIH 0605104-
KaMH KaHaloB) MO BBICOTE H LUMpHHE CeYeHHA HOJKHBI 0GecneuuBaTrh COBMECT-
Hy10 paboTy apMarypsl ¢ 66TOHOM M Ha3HAYaThCA C YUETOM yHoOCTBa YKIIaAKH H
YIDIOTHeHMA OeTOHHOHM CMeECH, a TaKXE C YyUerOM CTENECHM MECTHOro ob6xarus
GeToHa M raGapHTOB HATAXHOro o60pyHOBaHHA (QOMKpPAaTOB, 33KMMOB H T. IL.)
¥ KOHIIEBLIX TEXHONOrMYeCKHX aHKEepOB Ha CTepxHAX (cM. I1. 5.26).

5.21(5.12). PaccTosaHua B CBeTY MEXOY OTHENbHBIMM CTEPXXHAMH IPOHOIb-
HOH HeHalnpAraeMon apMartypbl Tn6o HanpAraeMoM apMaTypbl, HATATHBaeMOH Ha
YTIOpbI, 2 TaKXXe MeXAY NMPONOIbHBIMH CTEPKHAMH COCEMHMX IUTOCKHX CBapHBIX
KapKacoB JOJKHbI NPHHHMATHCA HE MeHee HaHOONBbLIEro JHaMeTpa CTEPXKHEH,
a TaKXe:

a) eClIH CTeP>KHU NpH GeTOHHPOBaHHH 3aHUMAIOT TOPH3OHTANIBHOE Wik HAKJIOH-
HOe MOJIOXKEHMe — He MeHee: IUIA HIDKHEH apMaTyphl — 25 MM H IJI BepXHeH
apmatypsl — 30 MM; IIpH pacnoyioXeHHH HM>KHeH apMaTypbl OoJsiee 4eM B [iBa
pPANA [0 BBICOTE PACCTOAHHE MEXOY CTePXHAMH B FOPH3OHTAJIBHOM HampasJie-
HUH (KpOMe CTeprKHeH IBYX HIDKHHX PAROB) HOMXKHO 6bITH He MeHee S0 Mm;

0) ecnH crepXKHH NpH OETOHUPOBAHHM 3aHHMAIOT BEPTHKAIIBHOE NOJIOKEHHE —
He mMeHee 50 MM; NIpH CHCTEMAaTHYeCKOM KOHTpone PpaKUHOHHPOBAHHA 3aloJl-
HuTeNned OeTOHA 3TO paccTOAHME MOXKeT ObITh YMeHBLICHO [0 35 MM, HO IpH
3TOM OOJKHO ObITh HE MeHee MONYTOpaKpaTHOro HaubolbLIero pa3Mepa Kpyn-
HOro 3aIfONTHUTENA.

B snemeHTax WM y3nax ¢ GONbILIMM HachIllleHHEM apMaTypoHd WIH 3aKkJaf-
HbIMH [ETANAMH, H3roToBNAeMBIX Oe3 NpHMeHeHHA BROPOMIIOWIANOK WIM BHO-
pPaTOpOB, YKpeIUIeHHbIX Ha onanybke, OONxHO ObITh 0OecneueHO B OTHEIBHBIX
MecTax CBOOOOHOe pacCTOAHHE B CBETY He MeHee 60 MM Uit MPOXOXKACHHA MeXK-
oy apMaTypHBIMH CTEp)XHAMH HAKOHEUHHKOB IiyOHHHBIX BHOpaTOpoOB, YIUIOT-
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HAIOWMUX OEeTOHHYI0 CMech. PaccTosHue MeXIy TaKHMH MECTaMH JIOJDKHO ObITh
He bonee SO0 MMm.

5§.22(5.12) . IIpH CTeCHEHHBIX YCNMOBHAX NOIMYCKAaeTCA pacnosiararbh CTePXHM
apMaTypel momapHo (Ge3 3a30pa Mexxay HumM). Taxas mapa CTEpXHEH IIpH
HA3HAYCHHMHM PACCTOAHMM MeXOy CTEPXHAMM HO 1. 5.21 U npH ONpeACNCHUH NJIK-
HBI Tepe/iayy HaNpsDKeHMi WM JUIMHBI aHKEpOBKH (no nm. 2.26  J.32) %onx(-
Ha pacCMATPUBATHCA KAK YCIIOBHBIH CTEPXKEHb IMaMeETpoM d, . = WVd ¢ +dy,roe
d, nd, — TMaMeTphl cOMIKaeMpIX cTepxkHe# (uept. 57).

5§.23(5.12). Ykasauusie B mn. 5.21 u 5.22 pacCTOAHUA B CBETY MEX/IY CTEPX-
HAMH [NEPHOAMYECKOro MpodHIIA OMNpenenAoIcs No HOMHHANLHOMY NHAMETDY
6e3 yuera BbIcTYNoB M peGep. Ilpy xOMIIOHOBKE pacroNOXXeHHA apMaTypbl B
CeYeHHH CO CTeCHEHHBIMH YCJIOBHAMHU C YYeTOM MPHUMBIKAIOUMX JPYyruX apMa-
TYPHBIX /IEMEHTOB H 3aKJIA[IHBIX JIeTaJIeH cIieflyeT NpHHAMATh BO BHUMAHHE IHa-
METpbI CTEPXKHEH C YYETOM BBICTYNOB H pebep, a TaKXke AOMyCKaeMble OTKIIOHE-

a)
224
32 2 R 32 -
6) 78
4-""+""‘ -"""I"""'n
| 45 || 45 | T
4) {39 ., 2) 89
i6 25146 25 " 7
d b o oy g
@ 25

Yepr. 57. llpuMephl pacnofioKeHHUA OHOTrO K3 PANOB CTepkHel HiviHeH apmarypst (pacno-
naraemMoil B OJMH WAH [Ba PAJA MO BBHICOTE) B CAydYae MSIFOTORICHHA H3[e/HA Ha PHOPO-
IUIOWanKe

a, 6 — BapHaHThI pacHoONIOXKeHUA CTepxkHell mHamerpom 32 MM; 6, 2 — TO Xe, IMaMeTpoOM
16 MM; 4, 6 — OIMHOYHOE paclolioXKeHHe CTepxHeH; 0, ¢ — CnapeHHoe pacnonoxeHue
CTep>KHeH
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HUA OT HOMHHAJIBHBIX pa3sMeEpPOB CTEPXKHEH apMaTypbl, CBAPHBIX CETOK M KapKa-

COB, 3aKJIAAHBIX neTanen, GOPMbBI H PaCNONIOKEHUE apMaTypPhl M 3aKJIAHBIX /e-
TaJiel B CeYeHHUH.

5.24(5.12, 5.59). B sneMeHTax ¢ HanpsiraeMoii apMaTypoil, HATArHBaeMoOH Ha
GeTOH (33 MCKIIIOYEHHEM HEePEephIBHO apMHPOBAHHBIX KOHCTPYKIIMH) , paccTos-
HME B CBETY MeXIy KaHajJaMH i apMaTyphl JOJIKHO ObITh, KaK NpaBWIO, He
MeHee IHaMeTpa KaHaita U He MeHee 50 MM.

[Ipy MPOBOJIOYHOHM apmMaType, pacIloNIONKEHHOH B BHOE ITyyKa, HOJKHBI Mpe-
IlyCMAaTPHBAaTbCA 3a30pbl MEXIY OTHENILHBIMH IPOBOJIOKAMH WIH I PYNIIAaMH NIpo-
BONOK (MyTeM YCTaHOBKH CIMpajiel BHYTPH IIydKa, KOpOThIlIeH B aHKepax H
T. I.) ¢ PasMEpaMH, JOCTATOUHBIMH LIS MPOXOXKOSHHA MEXOY NPOBOJIOKAMH

nydyKa ICMCEHTHOT'O pacTBOpa HIH MCOIKO3CPHHCTOIO beTOHA IIpH 3alI0JIHCHHH
KaHaJIPB.

Yepr. 58. Ceuenne kanana c¢ apMaryp-

HBIM HRyYKoM H3 24 MNpOBOJIOK JHa-

METpOM 5 MM IIpH HHbhEHUPOBAHKH

KAHA/MA PACTBOPOM uepe3 OTBEpPCTHE
B AaHKepe

1 — apMaTypHBI¢ KOPOTHILIM B aHKepax

[Ipy uHbEIMpOBaHHMM KaHaNa Yepe3 OTBEPCTHA B aHKepe IPOBOJIOKH HIH

rpyninsl NPOBOJNIOK Hy4YKa HOJDKHBI DPACNONIAraThCA 10 OKPYXHOCTH (4epr. 58),

Np¥ 3TOM BHYTPEHHHH IHaMeETp KaHana [OJIKEH NMPEBhILIATh OUAMETD MyYKa He
MeHee yeM Ha 15 MMm.

AHKEPOBKA APMATYPbI

AHKepOBKa HanmpAraeMoH apMaTyphl

§.25(5.61). YcTaHoBKa aHKepOB y KOHLOB apMatypbl oOsA3aTenpHa A
apMAaTypbl, HATATHBAEMOI Ha OETOH, 4 TaK)Ke IA apMarypbl, HATAIHBAEMOH Ha
yNiophl, IpY HEJOCTATOUYHOM €€ CLeIUVIeHMH ¢ GeTOHOM (INagkoH NMpOBOJIOKH,
MHOrONpAOHbX KaHaTOB) U ecyM He 00ecrneyeHO OTCYTCTBHME TPEILUMH Ha JTHHE
30HBI nepenaw HanpspkeAmd (cM. mm. 1.11 u 2.26); npH 3TOM aHKEpHbIE YCT-
pPOHCIBA HOJDKHBI oGecneyBaTh HAAEKHYIO 3a[e/IKY apMaTypsl B OeToHe Ha BceX
cranuax ee paborel. Kpome TOro, pexoMeHayercd ycTaHOBKa aHKepOB, €CITH B
COOTBEICTBHH C PacueTOM HAKJOHHOrO CeyeHHMsA Ha peHCcTBUe H3rubalomero
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momenta (cm. mm. 3.31-3.33) HeoOGXOMMMO CYLLIECTBEHHO YBEJIHUHMTD NONEped-

HOe apMHpOBaHHe.
§.26. Tun ankepa BbLIOMpaeTcA MCXOOA M3 IMPOH3BOJACTBEHHLIX BO3MOXHOC-

Teill ¥ BUa apMaTyphl.

Ilna crepXHEBOH apMaTypbl PEKOMEHIYeTCS NMPUMEHATh CIEAYIOIIME THIIbL
BPEMEHHBIX TEXHOJIOFMYEeCKHX HIIH NMOCTOSHHDBIX dHKEPOB B BHJIE:

BbICAKEHHBIX TOJOBOK (uepT. 59, ) — 1A apMaTyphl kimaccoB A-V u A-IV

(Mapxu 20XTI'2M) :
06xaThIX a6 (uepT.59, 6 M T1abn. 48) — mua apMatyphl Kiaccos A-l1V,

A-V u A-VI;
MpUBapeHHBIX KopoTpileil (uepr. 59, 6) — Wi apMarypel KIacCoB A-V,
AT-IVC n A-IV (mapku 20XT2L).

a)

Yepr. 59. BpemeHHble TEXHONOTHYECKHE aHKEPbI Ha HANPATAeMOK CTepKHEBOHR apmarype

@ — BBICOKEHHasA ronoBKa; O — obxaras waitba (pasmephbl cM. Tabn. 48); e — npuBapeH-
Hbl¢ KOPOTBILLH

Tabnuua 48
Iunamerp duaMetp mraiGur Buicota watibrr H B énpluntt
apMaTyphl O ONPECCOBKH, MM O OINIpeCCOBKH, MM, | pasMep LuaiGhl
d, MM IJIs apMATYphl KJ1acca { NoOcCne onpec-
HapyXHBIf COBKH
b wi| Do
10 13 30 8 10 11 35
12 15 32 8 11 14 37
14 17 32 10 13 17 37
16 20 36 11 15 19 42
18 22 36 13 17 21 42
20 24 40 14 19 23 47
22 26 42 16 21 25 49
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TN apMaTypHBIX KaHATOB peKOMEHAyeTCsl HCIONb30BAaThb BPEMEHHbIE aHKe-
pbl B BHE HHBEHTapHBIX LAHTOBBIX 3KHMOB Ha OJIHH KaHaT KaxaplH (Tabi. 49).

['aGapuThl aHKEPHBIX YCTPOHCTB JOJ/DKHLI YUYHTHIBATHCA NMPH Ha3HAUCHHH paccTo-
SHUR MEXITy OCAMM HaTATHBAEMBIX CTEPXKHEH.

Tabnuua 49
1laHroBBIE 38KHMBI IHaMeTpsl, MM
MPTY 7-17-67 mapox
HaTArMBacMo# HapYXHOIO
apMaTyphl 3KHMA
4,5-6-2 4,5-6 26
6-9-2 6-9 40
12-15-2 12-15 56

5.27. Ing apMaTypHO# MpoBONOKH kiacca Bp-lI, HararupaeMoH Ha ynopsl B

BHe NAKeTOB, MCINOAL3YIOTCA YHHMHIHpOBaHHble HANpATaeMble apMaTypHble

aneMentsl (YHAD), OcHOBHbIE MapaMeTphl KOTOpHIX NpHBeneHBb! Ha yepr. 60.
YHAI ~n A

ITU 37IeMEHTHI 0003HAYAIOTCAH C1e M obpaszom; —mm—
Ay P Bp-11-5 N

rige 7 — YUCIIo MPOBOJIOK B 3NEMEHTE;

A — IWIomAaas NONEPeUHOro CEUeHHA, MM ;
N — cymmapHoe pa3psIBHOE ycwiue, H, onpeneneHHOe 0 HOpMarHBHOMY

CONPOTHBIICHHIO.
Inementsl YHAD MOryT rpymmpOBaThCA O HECKONBKO LITYK ¥ HATATHBATH-

¢ ¢ IOMOnBI0 06Iero 3axBaTHOro yCTpOHCTBA.

Yepr. 60. OcroBHBIC Napa-
MeTphl YREDHIHPOBAHHBIX —_
HANIPATAEMBIX  apMAaTYp-
HbIX 3]1eMEHTOB
a8 — Ha 3 NpoBOJIOKH; O — 3d
Ha n NpoBONOK (rae n =
=4,6,8,...,14)

dl|d

105



5.28. lina crep)XHeBOH apMaTypbl, HaTArHBaeMOH Ha O€TOH, NpHUMEHAOTCA
aHKEphl B BH/E rack Ha Hape3HbIX HAKOHEYHWKaX, MPHBAPHBAEMbIX K KOHLAM
crepxkHer. 1 apMaTypHbIX NMyYKOB, HATATHBAaeMbIX Ha OETOH, MOryT NpHMe-
HATHCA aHKEPhl B BUOE METAUIMYECKHX KONOAOK H KOHYCHBIX NpODOOK, aHKephI
C BHICAXKCHHBIMH HA MIPOBOJIOKAX FOJIOBKAMH H OP.

5.29. B xkoHCTpyKIMAX ¢ apMaTypOi KPHBONHHEHHOro OUepTaHHA aHKepHbIe
YCTPOHCTBA Lelecoo0pa3sHo pa3Melllarh Ha Toplax 3jsieMeHTa Oe3 yBenHUYeHMA
TONILMHDBI HIDKHETO SaltHTHOrO ¢nnoA 6eToHa. B 3TOM Ciyyae nmyyky WIH CTEPKHH
apMaTyphl! QOJ/KHBI PacHoNararsCA Mo BLICOTE NONEPEYHOro CEYEHHUS 3/1EMEHTA C
y4eTOM PasMeEUICHH aHKepPHBIX ¥ HATHAKHBIX YCTPOHCTB Ha TOPLAX dN1eMEHTA.

5.30. Eciv npH IpoeKTHPOBAHMHK IpelyCMarpHBaeTCs OOphIB apMaTyphbl B
npeneiax [JIMHbI 3JIEMEHTA, €¢ aHKEpbl PEKOMEHYeTCA pacrojararb B 30HE Ce-
YeHM s, CKATO# OT JeHCTBMA BHELHER Harpy3KH.

B cnyuae pacnosioxeHus aHkepoB B 30He, paboTaiolier OT BHELIHEH HAarpy3KH
Ha pacTsOKEHMe, NOJDKHa ObITh NpegycMOTpeHa NOCTaHOBKA apmaTypel, BOC-
NpUHMMAIOIIEH MeCTHble YCWIHA B CEYEHHAX, NPHMBIKANMMX K MeCTy oOpbiBa
HanpAracMoHu apMarTyphl.

5.31. Ilpu pasMemieHHM aHKEpOB Ha apMaType cleyeT YyUHIbIBaTh HX Iepe-
MeuleHHE NpH YIJIMHCHHHM ApMaTyphl B IIPONECCe e¢ HATAXCEHUS Ha YTIOph! HITH Ha
OeroH; nocne HAaTAOKEHMA apMaTypbl aHKepP JOJKEH 3aHMMATh MpOeKTHOE I10JI0-
KEHHeE.

AHKepOBKa HEHanpATaemMoit apMaTyphl

5.32(5.14) . IIpononsHble CTEPXKHH PacTAHYTOH H CHKATOH HEHANpATaEMOif ap-
MaTypbl JNOMKHBI ObITH 3aBelleHbl 34 HOPMAabHGE K IIPOZIONILHOM OCH 3JIEMEHTa
CeyeHne, B KOTOPOM OHHM YYMTBHIBAKOTCA C NOJHBIM PpaCueTHHIM CONPOTHBIICHHEM,

Ha IUIMHY HE MeHee [,,, onpeaensemyio no bopmyre

R
lan = (ctn ~5=+ An)d (274)

HO He MeHee I, = A, pd,

rOe 3HAUCHHA Wpyp, A& Agp U Agy, @ TAKXKE IONYCKaeMble MHHMMANbHBIE BeTHUMHDI
lan onpenensaerca no tatn. 50, NpH 3TOM INIanKHe apMATYPHBIE CTEPXKHYU HOMXK-
Hbl OKaHYHBATbCA KPIOKaMH HIIH HMETh IPHBAPEHHYI0 NONEPEUHYI0 aPMATYPY MO
IuHe 3afenky. PacueTHoe conpoTHBNeHHe 6eToHa Rp yuntbiBaercsa B dopmyne
(274) IIPH 7b2 = 1,0.

IIns snemenToB M3 MenKo3epHHCTOro Geroxa rpymmst B (cm. n. 2.1) 3Have-
HuA ly,, onperensembie 1o ¢opMmyne (274), momxHb! yBenuuuBatbes Ha 10d
ANiA pacTaHyToro 6eToHa H Ha 5d — Iy1a CXAaToro.

B cnyvae,xorga aHkepyemMble CTEpXHH NMOCTABNEHBI ¢ 3aMacOM IO IDIOLIAAU
CeYCHHA MNPOTHB TpeOYyeMOM DPacyeTOM NO NPOYHOCTH C NMONHBIM pacYeTHBIM CO-
NPOTHBJIEHNEM, BHIVHCIEHHYI0 110 dopmyne (274) miuHy aHKepoBKH [l ,, Donmyc-
Kaerc;f YMEHPUIATh, YMHOXKas% Ha OTHOUICHHE HEOOXOMMMOM NO pacueTy ¥ PaKTH-
YECKOH IUTOIAIEeH CeYCHNA 3pMATYPhl.
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Ecnu no pacuetry BOONs aHKepyeMblIX CTEpXKHER 06pa3yloTcs TpenmMHsl OT pac-
TSOKeHHA OeTOHAa, TO CTEPXKHH HOJDKHBI OBITH 3a/1E/IaHbI B CXKATYIO 30HY GeTOHA Ha
ATHRY [z, , onpenenaemMyio no popmyne (274).

[Ipy HEeBO3MOXHOCTH BBINOJIHEHMA YKa3aHHbBIX BbIllle TPEOOBAHMH NOJXKHBI
ObITh NTPUHATHI MEPBI N0 aHKEPOBKE MPOJONBHBIX CTEPXHER INA obecneueHH X
pabOThl ¢ NONMHBIM PACYETHLIM COMPOTHBJIICHHEM B PacCMAaTPHBAEMOM CEUCHHH
(NocTaHOBKAa KOCBEHHOH apMaTyphl, MpHBApKa K KOHIAM CTEep)KHEH aHKepyio-
IWMX IDIACTHH WIH 3aKjafHbIX neraneidt, orrub ankepyonmx crepxueitr). [Ipu
3TOM BEJNIHUMHA [, HonxHa 6b1Th He Menee 10d.

Tabnuua S0(37)

KoaddsimenTal g onpeneneHua
YcnosHs paboThl aHKepoB KU uenanpnraemit apMaTyph
HeHanpAraeMofl apMatyphbl
NEPROTHYSCKOTO npoq:ma rmagxoft

Bl Bl

1. 3apenka pacraryroft apma- | 0,7 1,2
TYphl B pacTARYTOM OeroHe

2.  3anenka cxarolt wim pacta- { 0,5 8 12 200 | 0,8 8 15 200
HyTOH# apMaryphl B CXKATOM
GeroHe

YKASAHHA
10O APMHPOBAHHI0 XEJIE30bETOHHBIX JITEMEHTOB

[IpononsHOE apMHpOBaHHE 3NEMEHTOB

5.33(5.16) . Ilnowans ceyeHHs NPOIOITBHONM apMaTypbl B >Kene30OGeTOHHBIX
AMeMeHTaxX (B NPOLEHTaX IUIOUIANM CeueHHsA OeTOHA) [IOKHA NPHHUMATLCH He
MeHee YKa3aHHOHU B 1abm. S1.

TpeGoBanua Tabm. 51 He pacIpocTpaHAIOTCA Ha apMHPOBaKue, Olipe/iensemoe
pacueToM IJTeMEHTA A CTaAUH TPAHCIIO PTHPOBAHUA U BO3BEIEHHA, B 3TOM CIIy-
Yyae IUIONIaNb CEYCHHUA apMaTypbl OTIpeNieNAeTCs TONbKO pPacueTOM MO NPOYHOCTH.

TpeGoBanusa HacTosIEro NMyYHKTa HE YUMTHIBAIOTCA NPH Ha3HAYCHMH IUTOLLAIH
CCYECHHS apMaTyphl, YCTaHABITHBAEMOH N0 KOHTYPY TUIUT WIM ITaHENICH U3 pacyera
Ha H3rK6 B IDTOCKOCTH IUTHTHI (TaHeNH) .

5.34(5.56) . Yacts npoaonbHOR CTep)KHEBOH apMAaTyphl 3J1IEMEHTa IONMYyCKaer-
CA NPHMEHATh 6€3 NpeaBapHTENbHOIO HANpMXKEeHUA, eCIIH NPH 3TOM YIOBJICTBO-
pPAIOTCA TpeOOBaHMA pacueTa Mo TPEUMHOCTOHKOCTH U IO edo pMaLUAM.

5.35(5.18) . B nuHelHBIX BHELIEHTPEHHO CHKATHIX IEMEHTaX PacCCTOAHHA MeX-
Ay OCAMH CTEpPXHEH NMPONONBHOH apMaTypbl AONKHbI NPHHHMATLCA B HanpasJie-
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F'a6bnuua 51(38)

MuHHManeHasA wiouladb CeveHN s
YcnoBua paboThl apMaTypH NpoJoJkHO’ apMaTyphl
B Xene300eTOHHBIX IeMEHTaxX,
% momagH ceucHus GerToHa

1. Apmatypa S B u3srnbGaeMeIx, a TakXe BoO BHe- 0,05
HEeHTPCHHO pacTAHYTHIX 3JIeMeHTaX NpH pac-
NMONOXEHMH IPOOONIBHON CWUNBI 33 MpenenaMH
paboyeit BLICOTHI CeueHUSA

2. Apmarypa S, S' BO BHCEUEHTPEHHO pacTAHY- 0,05
THIX IEMCHTAX NMPH PACHONIOXKEHMH NpPOXONb-
HO#t CHNILI Mexy apmatypolt Su S°

3. Apmatypa S, S’ BO BHeUeHTPEHHO CXAaThIX
ajieMEHTax IIpH

a) I,/i< 17 0,05
(ons npsmoyronbHeIX cevesit I, /7 < 5)

6) 17<1,/i<35(5 <1,/h <10) 0,10
B) 3§ <1,/i<83(10< I,/h <24) 0,20
r) I,/i> 83(l,/h > 24) 0,25

[IpuMeuanHu e. MUHHMaNLHaA WIOWAAB Ce4eHHA ApMATYPhl, NpHBeEeHHaA B HaCTO A-
meft -Tabniie, 0THOCHTCA K IDIOILAIM CeueHMA OeToHa, paBHOM mMpoH3BeNeHHIO LIMPHHE Nps-
MOYIONEHOroO cedeHHA 00 IMMPHHEI pebpa TaBpoBoro (UByTaBpoBOIo) CeueHds b Ha pabo-
9y10 BBICOTY CeueHMs A,. B 3neMeHTax ¢ DpoRONBHOR apMmaTypoif, pacnonioxeHHolH papHoO-
MEPHO 10 KOHTYPY CEHeHHA, a4 TaKXKe B I eHTPAIRHO-PACTAHYTRIX 31eMEHTaX MHHHMAIbLHAA
IDIOWIANL CeueHMA BCell MpoJdONBHON apMaTyphl OTHOCHTCA K nonHoHt mioumanM cedeHud Oe-
TOHA H NPKHRMaeTca sBoe 6onbllie BeMHYHUH, YKAa3aHHBIX B HacTog el Tabnuue.

HUM, NePNEHOMKYIAPHOM IUIOCKOCTH H3ru6a, He Oonee 400 MM, a B HanpasJie-
HHH IDIOCKOCTH M3ruba — He Gonee 500 mm.

5.36(5.20, 5.60) . B 6ankax umpuHoii Gonee 150 MM yHCIO MPOJOJIBHBIX pa-
GouMXx CTepXHeH, 3aBOMMBIX 32 rpaHb OMNOpbI, HOJIXHO OBITH He MEHee JBYX.
B pe6pax c6opHbIX NMaHeNeil, HACTHIOB, YaCTOPeGPHCTBIX MEPEKPHITHH H T. M. M-
punoii 150 MM M MeHee [OIMycKaeTCA AOBEEHHE O OMOPBI OJHOro NpOMIOJIbHO-
ro pabouero CTepxHsm.

B nmaurax pacCTOAHMA MEXIY CTePXHAMM, 3aBOIMMbIMH 33 TpaHb ONOPBI, HE
OMXHBI ApeBbiaTh 400 MM, TIPHYEM IUIOLIANb CEYCHUs ITHX CTEepXHEH Ha 1 M

[IMPHHBI TUTHTHI [OJDKHA COCTABJIATH He MeHee 1/3 ruromiamy ceyeHHs CTepiHEH
B NpoleTe, ONpeAeTeHHON pacyeToM Mo HauGoJbilemMy H3rnbawueMy MOMEHTY.

Hanpsiraemass apmaTypa — CTep)XHEBas WIH KaHaThl B ITyCTOTHBIX H peOpHc-
THIX MIEMEHTaX — OOJIKHA PAacHoJIaraTbCs, Kak MpasBuio, 10 OCH KaXkIoro pedpa
INIEMEHTA, 32 HUCKIIIOUEHHEM IPEaBAPUTEIILHO HAMPSDKEHHBIX MHOTrOINYCTOTHBIX
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(c XpyrnbiMH nycToTaMH) IWIHT BoicoTOM 300 MM M MeHee, M3TOTOBAAEMBIX H3
TAXEJIOro OeToHa, B KOTOPBIX pacCTOAHHE MEXIy HalpAraeMoH apMaTypoi, 3a-
BOJ¥MOM 33 rpaHb ONoOphl, NONMyCKaeTCs yBeNUunBarth 00 600 MM, ecnu mnsa ce-
YCHMH, HOPMANbHBIX K NMPOOOJILHOH OCH IUIMTBI, BEJIMYMHA MOMEHTA TPEILMHO-
o6pazoBauusa M,,., onpenensemoro no ¢opmyie (164), cocraBnsaer He MeHee
80 % BenMHUMHBI MOMEHTA OT BHELUHEH Harpy3KH, NpHHUMAaeMOH ¢ KoadduimeH-
TOM HaJIeXHOCTH 10 Harpy3ke 7¢= 1,0.

Paccrosanusa Mexzay ocsIMH pabouynx CTepXHEH B CpelHeH YacTH Oponera IUiM-
Tbl M Hap, onopor (BBepxy) ROJKHbI ObiTh He Gomee 200 MM IpH TONUMHE IDTH-
161 70 150 MM H He Bonee 1,5h — npu Tonumue WMtk 6os1ee 150 mm (A — TON-
IUMHA IUTHTHI) .

5.37(5.21) . B narubaeMbIX JIeMeHTaX NpH BbicOTe ceyeHns Gomee 700 MM y
OOKOBBIX I'PAHEH NOJIXHBI CTAaBHTSCH KOHCTPYKTHBHbBIE NPOAOJIbHBIE CTEPKHH C
PacCTOAHMAMH MEXOY HHMH NO BbIicOTe He Gojnee 400 MM M ITOMIAABI0 CEYEHUA
He meHee 0,1 % mrowam cedyeHHA GeTOHA, HMEIOWIEro pa3Mep, PaBHbIA: MO BbI-
COTE MEMEHTA — PACCTOAHMIO MEXJY ITHMH CTCP)XHAMH, N0 HIHPHHE — NONIOBH-
He ILHDHHH p20pa aneMeHTa, HO He Bojiee 200 Mm.

5.38. IlpomonbHyl0 HEHANpPATaeMylo apmaTtypy PeKOMEHIyeICA pacCnojiararb
Gmbke K Hapy)XHBIM NTOBEPXHOCTAM 3JIEMEHTAa TaK, YTODObI NNonepeyYHasA apMaTypa
(XOoMyTbl) OXBAaTBIBAJIa HANPATaEMYI0 apMaTypy.

IlonepeqHoe apMHpPOBaHHE TEMEHTOB

5.39(5.22). Y Bcex NoBepXHOCTEH >Kene300eTOHHBIX JTIEMEHTOB, BOIHU3H KO-
TOPbIX CTABHTCA NPOMOJIbHAA apMaTypa, HOOJKHA NpedyCMaTpUBAThCHA TAKXKe
nonepeyHan apMarypa, OXBaThIBalONas KpaHHMe NpoaosbHble crepxHH. IIpH
3TOM PpacCTOAHHS MEXAY NONEPEYHBIMH CTEPXKHAMH y KaXIOH NOBEPXHOCTH
yIeMeHTa JoJDkKHbI Obrre He 6onee 600 MM K He Gonee yaBOeHHOM LLMPHHBI I'Pa-
HM 3J1eMEHTa.

Bo BHEUEHTPEHHO CXATBIX IIEMEHTaX C IEHTPAIbHO-PACHONIOKEHHOH Hanps-
raemMoi NpoNoJIbHON apMaTypo#l (Hanmpumep, B CBasfix) MOCTAHOBKH IOIe peyHOR
apMaTypbl He Tpebyerca, eclii CONPOTUBJICHHE NEHCTBHIO MIONEpEeYHbIX cul obec-
[IeYHBaeTCA O THUM OETOHOM.

Ilonepeunyio apMaTypy HONYyCKAaeTCA HE CTaBHUTh Y IrpaHed TOHKHX pebep H3-
ruGaembix aneMeHToB (ImMpHHOK 150 MM M MeHee), MO LMpPHHE KOTOPBIX pac-
IIOJIAaraeTcs JIMIIbL OJMH NpOAOJIbHBIH CTEPXKECHD HIIH CBApHOM KapKac.

Bo BHeleHTpPEHHO CXKAThIX JIMHEHMHBIX IEMEHTaX, a TAKXKE B CXKATOH 30He
H3riGaeMbIX MTEMEHTOB IIpH HAIHYMM YYHMTHIBAEMOH B pacyeTe CXXaToH HeEHa-
NpAraeMoH INPOROJILHOH apMaTyphl XOMYTHI IOJDKHBI CTAaBHTHCH Ha paccToA-
HMAX

npu R, < 400 MIla — He Gonee SO0 MM U He Oojiee: NpH BA3aHBIX KapKa-
cax — 15d, ceapHpix — 20d;

npH R, = 450 MIla — He Gonee 400 MM ¥ He DBonee: NpH BA32HBIX Kapxa-
cax — 12d, cBapubix — 15d (d — HaMMEHBLIMH AHaMETP NMPOAONBHBIX CXATBIX
CTEepIKHEH) .
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[Ipy 3TOM KOHCTPpYKUHMS MNONECPEYHOH apMaTypbl HONXHA oObecrneunBaTth
3aKpeIUIeHHe CXKAaThIX CTepXHEH OT MX OOKOBOro BhHITyUMBAHHA B NOOM Ha-
NpaBJIeHUH.

Buiuleyka3zanusie TpeOOBAHHA pPACHPOCTPAHAITICA M HA PachoONIONEHHBIE B
CKATOH 30HE HaNpAracMble CTEPXKHHM C HampsaXeHHsMH oOg, > 0 (cm. n. 3.8);
NpH 3TOM B3aMeH 3HauCHHA R, NPHHUMAETCA 3HAYECHHE O,

[Ipy nmpoBepke coOmioncHHss TpeOOBAaHHH HACTOALIErO IYHKTa HPOJOJIbHbIE
CXaThle CTEpXHH, HE YUMTBIBAE€Mble pacCYeTOM, He NOJDKHBI NPHHMMATHCA BO
BHUMAaHHE, €CTH OMaMETP ITHX CTepXKHEeH He npesbilaer 12 MM ¥ NOJIOBHHDI
TOJIUHHA] 3aLUTHOTO CJI0sE DETOHA.

5.40(5.25). InamMeTp XOMYTOB B BA3aHbIX KapKacaxX BHEUEHTPEHHO CXKATHIX
JIHHEHHBIX YTEMEHTOB [OJIKEeH IpHHMMAaThCA He MeHee 0,25d H He MeHee 5 MM

(d — HauGonpLIMIT AMAMETP MPONOIBHBIX CTEPIKHER) .
InaMerp XOMyTOB B BA3aHbIX KapKacax H3rnbaeMbIX 3M€MEHTOB HOJDKEH

NNpUHHMATHCA, MM, HC MCHCE!

NpH BEICOTE CEUCHHA JIEMeHTa, paBHOM Wi MeHee 800 MM . . . 5
TOXe,cB.800MM . . ... ... . C e e s ae e s e 8

Brireyka3zanubie TpeOOBaHHUA MOXHO HE pacIIpOCTPAHATH Ha CIMPANbHYIO HIH
KOJILLEBYIO apMaTypy LUCHIPHYTHPOBAHHBIX TPYOUATHIX NIEMEHTOB.

CooTHOLUEHHe HHAMETPOB NOIMEPEUHBIX M IIPONOJIBHBIX CTEPXHEH B CBapHbIX
KapKacax M B CBapHBIX CETKAaX YCTAHABJIMBACICA M3 YCJIOBHA CBAPKH NO COOT-

BCTCTBVIOIIIUM HONMATURHAIM IOKVMEHTaAM.
5.41(5.26) . B 6a5104HbIX KOHCTPYKIHMAX BBICOTOMH cBbilie 150 MM, a Takxe B

MHOFONYCTOTHBIX IUTHTaX (WIH aHATOrMYHBIX YaCTOPEOPHCIBIX KOHCTPYKUHAX)
BbICOTOM O0J1ee 300 MM J0/IKHA YCTaHABIIMBATHCA MOIEpEYHas apMarTypa.

B CIUIOLMBIX IUIHTaX HE3aBHCHMO OT BBICOTHI, B MHOTOINYCTOTHBIX IUTMTaX
(WM aHANOTHYHBIX YacCTOPEOPUCTBHIX KOHCTPYKIMAX) BricoToit 300 MM M MeHee
M B GaOYHBIX KOHCTPYKLUHMAX BbICOTOH 150 MM H MeHee JOMyCKaeTcA nonepey-
HY10 apMarypy He ycraHaBnuBarts. IIpu 3TOM monxHbl ObITh ObecneyeHs! Tpebo-
BaHMs pacuera coriracHo 1. 3.30.

5.42(5.27) . llonepeunass apmarypa B GTOUHBIX H IUTMTHBIX KOHCTPYKIHMAX,
YKa3aHHBbIX B 1. 5.41, yCTaHaBJIMBaeTCA: Ha MPHONOPHLIX YYACTKAX, PABHBIX NMpPH
PaBHOMEPHO pacnpelieNi®HHOM Warpy3ke 1/4 nponera, a npH coCpenoTOYEHHBIX
Harpy3Kkax — pacCTOAHHUIO OT ONOpbI H0 OnMXxaMllero rpysa, Ho He meHee 1/4
npornera, ¢ WardOMm:

IIpH BBICOTE CEUEHMSA TeMeHTa A,

paBHOMt MTH MeHee 450 MM . . . . . . . . ... ... .. He Gonee h/2
1 He Ooinee 150 MM
TOXKE, CB. 450 MM . . . . i i i e e e e e e e e e e He 6onee h/3

¥ He Gonee 500 Mm

Ha ocransHOM YacTH nposiera npu BuICOTE CeueHHA cBhIle 300 MM ycraHaBJiM-
BaeTcs nomnepeyHas apMarypa ¢ warom He Oostee 3/4h u He Gonee 500 mm.
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5.43(5.28) . Ilonmepeyaa apmatypa, NpenycMaTpuBaemas OAA BOCHpPHATHA
TIONMEPEYHBIX CHII, IOJIXKHA HMETh HAIEXKHYI0 aHKEPOBKY MO KOHHAM ITyTeM IpH-
BApPKH B COOTBETCTBHH C TpeOOBaHMAMH 103. 1 ¥ 2 06A3aTeILHOrO NMpHIIOKe-
uusa 3 CHull 2.03.01-84, obecneynBaloiiyio paBHONIPOYHOCTh COEAMHEHMH H XO-
MYTOB WIH oDxBata mpononbHOH apMmarypbl. IIpH 5T0M Kak B CBapHBbIX, TaK H
B BA3aHBIX KapkKacax JHaMeTp NMpPOAOJIBHBIX CTEPXKHEH MOOMKEH ObITh He MeHee
0,8 oxamMerpa nonepeyHsIx.

5.44. OtruGanue CTep)KHEBOH HJIH TIPOBOJIOYHOH apMaTyphl, HaTArHBaeMOH
HAa YNOpbI, MOXET BBHIIOJIHATHCA TIO ByTe OKpPYXKHOCTH AuamerpoM ot d po 30d.
Mpu 3TOM CleAlyeT YUHTBIBATH CHH)KCHHE NPOYHOCTH apMAaTyphl B 30He neperuba

(cM. 1103. 5 TaGu. 23) . Yron oTrn6a pekOMeHIyeTCs NpUHHMATh He Gonee 45° .
OTOrHyTYI0 apMaTtypy, HararuBaeMyi0 Ha OCTOH, pPeKOMEHAYeTcA BHITOJ-

HATD C KplBOJIHHeHHbIM OYepTaHHEM IpH yrIJié HAaKJIOHa K NpOHOJIbHOH OCH
aeMenTa He Gomee 30° M npH pajHyce 3aKpyTICHHA:

a) WA OyYKOBOH apMarypbl M KAH4TOB: ApH AMaMeTpe NPOBOJOK B MyyKax
> MM B MeHee M IIpH JHaMerpe KaHaroB 6—9 MM — He MeHee 4 M; NpH AHaMeT-
pe MpOBONOK B HmyuKax 6-—8 MM H muaMeTpe KaHaroB 12 u 15 MM — He meHee
6 M;

6) mia cTepXHeBOR apMaTyphl: IMaMeTpOM 10 25 MM — He MeHee 15 M, mH-
aMerpoM oT 28 1o 40 MM — He meHee 20 m.

[Ipu ocyieCTBIEHMH MeEp, CNOCOOCTBYIOMX YMEHBILEHHIO TPEHHUA HalpAra-
eMOH apMaTypbl O CTeHKHM KaHanoB (TedIOHOBBIE MPOKIAAKH, OOONOYKH H3
CHHTETHYECKHX MAaTepHATIOB H [Ap.), MOTYT NPHHMMATbhCA MEHBIUHE pagHyChl
3aKPYITICHHA C COOTBETCTBYRIMM IKCIEPHMEHTATILHBIM 000 CHOBaHHEM.

5.45(5.31). B 3anemenTax, paGoTaomux Ha H3rub ¢ KpyueHHEM, BA3aHBIC XO-
MYTbI HOJIXHBI ObITh 3aMKHYTHIMH, C HaJIe’)KHOH 3HKEPOBKOH IO KOHUIAM, a IpH
CBAapHBIX KapKacax Bce MonepeyHbie CTep)KHH 0OOMX HanpaBJIeHHH HOJIKHbI ObITH
IPUBApeHbl K YINIOBBIM NMPOLOJIBHBIM CTEPXHAM, 00pa3ya 3aMKHYTHIH KOHTYP.
IIpu 3T0M NONKHA ObITH OGecneyeHa paBHOIIPOYHOCTH COEOMHEHMM M XOMYTOB.

ApMHpOBaHHEe KOHIOB
IMpEeaBaPHTENIFHO HANPSDKEHHBIX JIEMEHTOB

5.46(5.61).Y KOHUOB NPEeOBAPHTENIBHO HAIIPAXEHHBIX 3IEMEHTOB B LIEIAX
OrpaHHYCHHA Pa3BHTHA TPEIUHH BJOJb HANpPAraéMoOM apMaTyphl HOJIKHA OBITH
yCTaHOBJIEHA NOMOJTHMTENbHAA MNONEpeYHas WIH KOCBEHHAas apMarypa (CBapHbIe
CeTKH, OXBaTbIBAIOLIME BCE NMPOJONIbHBIC CTEPXHH apMAaTypbl, XOMYTBHI H T. I. C
waroM 5—10 cm) Ha mmuHe yyacTka He MeHee 0,60;, a B JeMEHTaX U3 J1ErKoTo
Gerona wnaccoB B7,5-B12,5 ¢ marom 5 cM — Ha miuHe He MmeHee [, (cM.
. 2.26) u He MeHee 20 cM [IiA TEMEHTOB C apMAaTypoOH, He HMEIoLIEH amcepoa
NTpH HATHYMH aHKEpPHBIX YCTPOHCTB — Ha Y4acTKe, paBHOM ABYM [JIMHAM 3THX
ycTpoHcTB (uepT. 61 1 62).

KoH1Ibl y3kHX pebep peKOMeHOyercd YCWIHBaTh IIyTeM MOCTAHOBKH 3aKIiiafd-
HBIX fAeTaed — oOoHM ¢ aHKepHBIMM CTepxHAMU (uepr. 63). ITH aHKepHbIE
CTEp>KHH MOXXHO YYHUTHIBATb IIPH BHINOJIHEHHH TpeGoBaHuit I1. S.47.
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Yepr. 61. ApMupoBanue KOHIA NMPEABRPHTENLHO HARpMKeHHOR GanKn

1l — cpapHile CeTKH B Bue rpeberox (g ymoOGcTBa yKNMamKH HampATraeMbIX crepxHefl),

TpebyeMRle corslacHo I. 5.46; 2 — monepeuHbie crepxHH, TpelSyeMui¢ COrnacHoO I. 5.47 K

NpHBAPHBaeMbie K 3aKjagHOM meray; 3 — Hanpsaraemas apMmarypa (ocHOBHag mnonepeu-

Hag apMatypa OalloX M apMartypa, YCTaHOBJICHHAaA IO KOHTYpPY OHOPHOIO YIUHMpEHMA,
He NOKa3aHa)

, 2001p ,

Yepr. 62. ApMupoBaHHe KOHIa MHOTONMYCTOTHOIO HACTHIA
I — cBapHas ceTka, TpeGyemMasa COITIaCHO 1. 5.46; 2 — HanpAraeMbie CTEPXHH
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Yepr. 63. ApMupoBaHye KOHI2 pe6pa IUHMTHI NEPEKPLITHA

] ~ cBapHas CeTKa COTJIACHO I 5.46; 2 — nnockuft apMaTypHEIR KapKac pebpa; 7 — aHKep-

Hble CTEPXHH 3aKyamHoit Aeramu — oboiMEI COrnacHo mn. 5.46 n 547; 4 — HanpATaeMulit

cTepXKeHb (apMaTypa HONKH IUIHTHI H MONEPEUHAro pebpa, a TalKe apMaTypa B yrnax
MeX/y NonepeuHbiM ¥ MpOofoNEHLIM pe6paMn He HOKa3aHa)

A 3neMeHTOB C apMaTypod, HMelollleH BHYTpEeHHME aHKephl, yKa3aHHaf
nonepeuHas apMaTypa MOXeT YUHTBIBATLCA B pacuere 10 NPOYHOCTH.

1A 351eMEHTOB CO CTepXKHEBOH HANpATraeMoOH apMaTypoH NMpH NEpelaTOUYHOH
npoyHocTH GeroHa He MeHee 22 MIla yka3zaHHYyI0 NolepeyHyio WiIH KOCBEHHYIO
apMaTypy MOXHO He yCTaHaBJIUBATh, €CIIH

L d=16-20 , osp <420 ,, ;
, d=22-32 ,, osp <380 ,,

(HanpskeHHe Ogp MPUHMMAETCA C YUeTOM NOTeps 1o no3. 15 Tabu. 4 npu ¥sp =
= 1,0; d — pMaMeTp HanpAraeMoH apMaTypbl) .

B cnyyae OTCYTCTBUSA IO [jIMHE JI€MEHTA IONEpPEYHOH WIH KOCBOHHOM apma-
TYypbl yKa3aHHble 3HaYEHHA Oy, cHikaiorca Ha 40 MIla. IIpn mrHoBerHOH mepe-
flaye YCWIHs Ha GETOH YKa3aHHbIE 3HAYCHUSA Ogp CHIKAKOTCA Ha 15 %.

[TIpu nepenarouHoi mpoyHocTH 6etoHa MeHee 22 MIla monmonMHUTENBHY 10 TIONe-
PEUHYI0 WIH KOCBEHHYI0 apMaTypy MOXKHO He YCTaHABJIMBATh JIHWIb NPH Ogp S

< 260 MI1a.
5.47(5.58) . lIna npenorBpallieHHA 06pa30BaHKsA NMPOMOJIbHBIX TPELUMH Y TOD-

OB NpeBapHTENIbHO HANPSDKEHHBIX H3rHOaeMBIX 3JIEMEHTOB BCIICACTBHE IMepe-
JDayd YCWIMH HanpAraemMom apmarypsl Ha O€TOH peKOMEHIYIOTCA OTrHOaHHe
YaCTH NMPOMOJIPHOH HANpAracMoH apMaTyphbl y ONOp 37IEMEHTa H pacrpeaeseHne
ee Ha Toplie paBHOMEPHO IO BBICOTE; IPH 3TOM 4aCTh OTOTHYTOH apMarTyphl BO-
MYCKAaeTCA BHIBOOUTD HA BEPXHIO IPaHb INIEMEHTA.

Ecnu HanpsiraeMas NMpOROJIbHAA apMaTypa pacnoiaraeTcd CoOCpeHOTOYEHHO Y
HH)KHEH WIM y HH)KHEH WM BepXHeH rpaHed IeMeHTa, Y TOpUOB HeoOXxomumo
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NpeaycMaTpuBaTh NOTIONTHHTEIBHYI0 HApAracMyl HIH HEHanpAracMyw Iole-
peuHYyI0 apMaTypy, pacnojnaras ee Ha y4yacTke AjIHHOM He Gonee 1/4 BricoTHI 3n16-
MEHTa.

Hanparaemaa nonepeyHas apMaTypa HOJIXKHA HallpAraThCA paHee HATAKCHHA
NpOAOIBHON apMaTyphbl YCHIHEM He MeHee 15 % ycHima HaTAXEHHS BCed Ipo-
[OJIbHOH apMaTypbl pacCTAHYTOM 30HBI OOPHOTO CEYEHHS.

Henanparaemas nonepeyHas apMarypa A0OmxHa OpITh Haie)KHO 33aHKepeHa 1o
KOHIIaM NpPHBAapKOH K 3aKJiaJHbIM AeTansaM. CeyeHHe 3TOH apMaryphl B KOHCT-
PYKUMAX, HE PacCUMTBHIBAEMBIX HAa BBIHOCIIHBOCTD, AOJIKHO OBITH B COCTOSAHHMH
BOCIIpHHHMATh He MeHee 20 %, a B KOHCTPYKIMAX, PacCCUMTHIBAEMBIX Ha BBIHOC-
JIMBOCTb, — He MeHee 30 % yciHa B NMpOAONbHOR HanpAraeMoy apMarype HHX-
HEH 30HbI ONIOPHOI'0 CEUEHHMs, ONPEHENAEMOro pacyeToM MO MPOYHOCTH (T. e.
paBHOro R ,.Agpl:)) :

Honmyckaercst TaKkke IIPUMEHATh NMPHONOPHYI0 NIONEPEYHYI0 apMaTypy B BHIE
KO pbITOOOpa3HBIX CETOK, OXBATHIBAIOUIHX HHXHIOK NTPOAOIIBHYI0 apMaTyDY.

5.48(5.57) . MectHoe ycHIeHHE YYacTKOB [pEIBApHTEIIBHO HaNpAXEHHBIX
371IEMEHTOB IOJI aHKepaMH HallpAraeéMoH apMarTyphbl, a TAaK)Xe B MeCTaxX ONTMpaHUA
HaTSKHBIX YCTPOHCTB pPEKOMEHRYETCH BHIIONHATh YCTAHOBKOH 3aKJIaHbIX NETa-
JIel WM JOMOJHHTEIbHOH MONEepPEeYHOH apMaTyphl H YBEITHUCHHEM pa3MEpoB ce-
yeHHA TeMEHTa Ha 3THX yYacTKaX.

CBAPHBIE COEAHHEHHUA APMATYPHI

5.49(5.32) . ApmaTypa H3 ropAauYeKaTaHOH CTAIH FJIAOKOr0 M NePHOANYECKO-
ro npodunen, repMuuecKr yipouHeHHOH cranm¥ KiaccoB AT-IIIC u AT-IVC n
OOBIKHOBEHHOH apMaTYpHOH IIPOBOJIOKHM, 3 TaK)Xe 3aKJIa[IHbIC METATH JONIXKHBI,
KaK IIPaBUWJIO, H3TOTOBNAATLCA C IPHMEHEHHEM 1A COCTUHEHHA CTEPXHEH MEXIY
co00OH H ¢ IMOCKUMH FIeMEHTaMM NMPOKAaTa KOHTAKTHON CBapKH — TOYEYHOH H
CTHIKOBOH. Hlonmyckaerca NpHMEHEHME HOYroBOH CBapKH — 3BTOMAaTHUYECKOH H
IOJTyaBTOMAaTHYECKOM, a TaKXXe PYYHOH COrJIaCHO yKa3aHMAM I1. 5.53. CThikOBEIE
COeNMHEHHA YIPOUHEHHOH BBITAXKKOM apMaTyphl Kiacca A-1IIB monxHbI cBapH-
BaThCA A0 €€ YIPOUHEHHA.

CBapHble COEMMHECHUA CTEP)KHEBOH TEPMHYECKH YIMPOYHEHHOH apMaTyphl
KIaccoB AT-V H AT-VI, BRICOKONIDOUHOM apMAaTypHOH HMPOBOJIOKH M apMaTyp-
HbIX KaHaTOB He [IOMyCKAaIOTCH.

5.50(5.33). Tunb1 cBapHBIX COeaMHEHMH H COCOObI CBAPKHM apMaTyphl M 3a-
KJIANHMIX JeTalled HOJDKHbI Ha3HAYaThCA C YYETOM YCIOBHH JIKCIUIYaTalHH H
CBAPHBAEMOCTH CTANH, TEXHMKO-IKOHOMHYECKHX NMOKA3ATEIeH M TEXHOJIOTHYEC-
KHX BO3MOXHOCTEH NMpENNIpHATHA-HITOTOBHTENIA B COOTBETCTBHH C YKa3aHMAMHU
roCyJapCTBeHHbIX CTAaHIAPTOB H HOPMATHBHBIX JOKYMEHTOB Ha CBapHYI0 apMa-
TYpY H 3aKiafHble OETaIH Xene300eTOHHbIX KOHCTpYKIMHA (cM. 06A3aTebHbIE
npwioxenusa 3 u 4 CHull 2.03.01-84).

5.51(5.34). B 3aBoackHX YCIIOBHAX NpH M3rOTOBJICHHH CBAapHBIX apMaTyp-
HbIX CETOK, KapKacoB H COCOHHEHMM MO MIHHE OTHACIIbHBIX CTCPXHEH Ceayer
NPUMEHATD NMPEHMYLUECTBEHHO KOHTAKTHYI0 TOYECUHYI0O H CTHIKOBYIO CBapKy, a
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Np¥ M3TOTOBJICHHH 3aK/IaJHBIX HAETA/ICH — aBTOMATHYECKY10 CBapKy nop ¢iio-
COM VIl TABPOBBIX U KOHTAKTHYIO penbeHYI0 CBAapKY Il HaXJIECTOYHBIX COe-
IMHEHNH,

KoHCcTpyHpoBaHHe CBapHBbIX KapKAacOB, CETOK H 3aKafHBIX HeTajlell pexo-
MCEHIYeTCA NPOH3BOAUTb B COOTBETCTBHH C YKa3aHHMAMH ,JlocoOusa no npoexTH-
pOBaHHI0O OETOHHBIX K XeNNe300€TOHHbIX KOHCTPYKHMH H3 THXKENBIX H JIErKHX
OeTOHOB 0€3 NnpeBapHTEIBHOIO HAIIPSOKEHUA apMATYphl .

5.52(5.35).IIpu MOHTaXe apMaTypHbIX H3/ENMi M COOPHBIX Xee306eTOH-
HbIX KOHCTPYKIMit B NepBYI0 OYepeb AOMKHBI MPHMEHATHCA NOJYaB TOMATHYEC-
KHe CrocoOpl cBapku, 00ecrneuHBaloONMe BO3MOXKHOCTh KOHTPOJIA KayecTBa CO-
eMHCHHUH.

5§.53(5.36).IIpu OTCYTCTBHB HEOOGXOOMMOTrO CBapoOYHOro o060pynoBaHHA
JOITYCKAaeTCA BBINOMHATH B 3aBOIACKHX ¥ MOHTaXHBIX YCJIOBHAX KpecToobpas-
HbI€, CTBIKOBbI®, HAXJIECTOUHBbIE M TABpOBhIE COECIMHEHMA apMATYphl H 3aKnaj-
HbIX AeTaliell, NpUMEHAS NpUBedeHHbIe B OOA3ATENILHBIX NMPWIOXEHUAX 3 H 4
CHull 2.03.0184 ¥ B HOPMATHBHBIX MOKYMEHTaX Ha CBapHYI0 apMaTypy H
3aKUIaHBIC AEeTaNU Crioco6bl MYyroBOH, B TOM YHCIIE H PYYHOH,CBapPKH.

[IpuMeHAs pyuHyo OYroBYK CBapKy IIpH BbLIIOJTHEHHH CBAapHBIX COEIHHE-
HM{, pacCUMTBIBaeMbIX II0 MPOYHOCTH, B CETKAX M KapKacax,CJeayeT yCTaHaB-
JIMBATh HOOMOJHMTENIbHbIE KOHCTPYKTHBHbIE JIEMEHTHI B MeECTaX COeOUHEHUSA
CTepXKHEeH NpojIoJIbHOH M NONepeYHOH apMaTypbl (IIPOKJIANKH, KOCHIHKH, KpIoY-
KHHT. H.).

OTAEJIBHBIE YKAJAHHA NO KOHCTPYHPOBAHHIO

5.54(5.52). B aneMenTax c6opHbIX KOHCTPYKIUMIA OJIXKHBI TPEeAyCMAaTPHBATH-
CR mpHCnocoGneHnsa mIA 3aXBaTa HX NpPH MOObeMe: HHBEHTApHbIE MOHTa)KHbIE
BbIBHHUMBAIOLMECS NETIH, CTPONOBOYHbIE OTBEPCTUA CO CTAIBHBIMH TpyOKaMH,
CTaHOHApHbIe MOHTaXKHbIC IICTJIM M3 apMaTypHBIX cTepxHed H T. 1. [letnu mna
NOABbEMA [IOJKHBI BBLINOJIHATBCA M3 IOPAYEKATAaHOH CTaNM COIJIACHO TpeboBa-
HHUAM 0. 2.21, a Takxe ,Ilocobua no npoeKTupoBaHui0 GETOHHBIX M XKene3006e-
TOHHBIX KOHCTPYKIHMH H3 TAXEIbIX M JIETKHX OeTOHOB 6e3 npemBapHTENbHOro
HallpsAXKEeHHUA apMaTyphl .

§.55.B uenax cHMXeHHMA OTPHUUATENIBHOrO BO3JEHCTBHA IpeSBapHTEIIBHOIO
HaNpsKEHUsI, BHI3BAHHOTO 00pa30BaHMEM HAYaIbHBIX TPELMH B BepXHEH 30HE
Ganok, IVIMT ¥ T. NI, peKOMEHYeTCA Ha3HauaTh MeECTa PacCloONIOXKEHHUA CTPONo-
BOYHBIX YCTPOHMCTB M MECTa OIIMpaHUA IPH IEPEBO3KEe MAKCHMAIBHO NpUHOIH-
XEeHHbIMH K KOHIIAM 3M1eMEHTa ¢ YYeTOM BO3MOXXHOCTEH NOIbEMHBIX MEXaHH3-
MOB, MpHUMEHAEMBIX TpaBepC, TPAHCIOPTHBIX CpedcTB. Mecra omMpaHMa Npu
XpaHeHHH IIeMEHTa pPEeKOMEHIYyeTCA Ha3HauaTh Ha pacCTOAHUM He Oomee 20—
30 cM OT €ro KOHIIOB.

5.56(5.50). OTBepcTHs 3HAUMTEIIBHBIX Pa3MEPOB B XKe1€300€TOHHbIX IUTHTAX,
NaHeNAX ¥ T. 1. JOJIXCHBI OKANMIATHCA HONIOTHHTENBHOM apMaTy pOH CeueHHEM He
MeHee CeueHHA paboueil apmarypbl (TOTO Xe HallpaBJIeHHs) , KOTOpas TpebyeTcs
N0 pacyery IUTHTbI KaK CIUTOLIHOH.
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HeGonbuume orBepCcTMA B XKENME300€TOHHBIX JIEMEHTAX A KOMMYHHMKAIMH,
CTPOMOBKH H T. M. ClieAyeT pacnonarars B Npefenax fyeeK apMaTypHBIX CeTOK H
KapKacoB TaK, YToObl He Ilepepe3arb apMaTypy M He BBOIHTh HONOIHUTENIBHOE
MECTHOE apMHMpOBaHHME. YTITMbl OTBEPCTHH XXENATENIBHO AENaTh IUIABHBIMH (CM.
yeprt. 56, 2).

OOGpamiieHHE OTBEPCTHH CTA/IbHBIMM 3aKIIA[THBIMH ACTANAMHU 3aMKHYTOH HOp-
MbI, OCOOEHHO ¢ OCTPbIMH YTJIaMH, HE PEKOMEHAYeETCA Bo U30exaHue 0Opa3oBa-
HHA TpenMH B H€TOHE BCIEACTBHE €0 YCaaKH.

5.57. Ilpu HaTAXeHMH apMaTypbl H2 6€TOH B MeCTax pe3KOro H3MeHEeHUs KpH-
BH3HBI KaHATIOB 15 IIPONYyCKa apMAaTyphl cliedyeT YCTAaHABJIMBATh OTPE3KH XKeCT-
KHX CTaibHBIX TpyO. KaHan mjif HECKOJIBKHX IYYKOB WIH CTEpP)KHEH OOJNIXEeH
MMeTh Ha KOHNAX YIIMpeHHS NI aHKEepHBIX H HATKHBIX YCTPOHCTB. B Mecrax
neperuba apmarypnl (uepr. 64) WIM yUmMpeHHs KaHajia HeoOXOOMMO yCHIIMBATh
OeTOH CcTaNbHBIMH QOOHMaMH, XOMYTAMH WIH CE€TKaMH, a2 TaKXXe Ipy HeoOXomH-
MOCTH YBEJIMWMBATh CCUCHHE NIEMEHTA.

L
Yepr. 64. Ycunenue Gero-
Ha /AONOJHHTeNsHbIM ap-
MHPOBaHMEM B MeECTax Ne-
pernba nanpsaraeMon ap-
8

MaTypbl

M
4




[TPUJIOKEHUE 1
KOMIUIEKCHBIHA ITPUMEP PACYET A BAJIKH MMOKPHITUA

ano: NpenBapUTENbHO HaNpskeHHaA Oanka NOKPLITHA C NMapalieSIbHBIMH TO-
fICAMH CEYEHHEM MO 4epT. 1 3arpyxeHa cocpeNOTOYECHHbIMH CHJIaMH MO 4epT. 2, a;
minHa 6ankH 12 M; pacuernni mponer I = 11,7 M; MOHTaXHbIe MEIJIH — Ha

paccrosxuu l; = 1,5 M or Topios 6amcu;

NPOKJIAAKH NMpPH CKIANHPOBAHHH CTaBATCA
Yy KOHLIOB 3JIEMEHTA.

banka m3 T1axenoro OeroHa KJacca
B40 (Rb = 22 Mlla HRbl‘ = 1,4 MI]a IIpH
Yo, = 1,0, Rp ¢0p = 29 Mlla, Rpt ser =
= 2,1 MIla, E, = 3,25.10% MIla); nepe-

JATOYHaA mNpouHocTh OeroHa R bp =

= 25MIla (R[P = 14,5MIIa, R[P),, =
= 18,5MIla, R{F/ ,,, = 1,6 MIla, E, =

= 2,7-10° MIla); 6eron nomeepraercs
TEIIOBOM 00paboTke npH aTMochepHOM
fAaBieHMH (IponapHBaHuIo).

Yept. 1. llonepewmoe cesenne Ganxn

[IpomonpHan apMaTypa B pacTAHYTOH OT BHEIIHMX Har py3oK 30He xiacca K-7,
muamerpom 15 mm (Rg = 1080 MIla, R, 5., = 1295 MIa, £ = 1,8-10° MIla);
ee wiomans Ay, = 1132 mm* (8 &15); aHKepsI Ha KOHIIAX APMATyPhi OTCYTCT-
BYIOT, HaTAXX€HHe apMaTypbl NIPOH3BOAHTCA MEXaHHUYECKHM CIIOCOOOM Ha yNOpbI
CTE€HIa C IpHMEHEeHHEeM HMHBEHTapHBIX 32KHMMOB. B cxaroit (BepxHeit) 30He npo-
OoNbHAfA apMmarypa mMamerpom 16 mmM, xnacca A-III (R = Ric = 365 Mlla,
R ser = 390 MIIa, E; = 2-10° MIla) ; ee momans 4; = 402 Mmm* (2 J16); mo-
nepeyHas apmarypa kinacca A-IIl, momanpio Ag, = 50,3 mm? (1 J8) (R, =
= 285 MIla), maroms = 150 mm.

Harpyska or coGcTBeHHOro Beéca 6anku nmpH Kodp¢HLUMEeHTe HaeXHOCTH 110
Harpy3ke 7 = 1,0 q, = 3800 H/M; MomenT B cepeaiuHe mpoieTa OT BCEX Ha-
rpy3ox npu ¥r > 1,0: My = 703 xH-m, 10 Xe, OT BCex Harpy3ok, KpoMe KpaHo-
BO# HarpyskH, Mj = 649 xH-M. MoMeHT B ceperiune nmponera OT BCEX Harpy3oK
npd Yr = 1,0 My = 560 xH-M, TO Xe, OT NOCTOAHHBIX H [UTHTEIbHBIX HArpy30K
M; = 475 xH-M; smophl nonepeuHbIx CHII OT BCEX HArpys3ok mpu Yr > 1,0 no
yepT. 2, 6, TO XKe, 6e3 yyera KpaHOBOH Harpy3KH — o 4epT. 2, 8, TO Xe, OT BCeX
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Yepr. 2. Imopsl nonepedHsiX CHil GANKH NOKPHITHA

@ — CXeMa 3arpyxeHuA GanKku (3HaYeHUA CHI B CKOOKaxX — fIpH Yr = 1,0) ; 6 — amopa O ot
BCeX Harpy3ox npu Yr > 1,0; 6 — TO ke, OT BCeX HArpy3oK, KpoMe KpaHOBOH; 2 — TO Xe,
OF BCeX Harpy3ok mpu Y= 1,0

Harpy3oK MpH Yr= 1,0 — no uept. 2, 2. banka skcIwyaTupyercs B Cnaboarpec-
cuBHOH cpele. KOHCTpYKTHBHbBIE M TEXHOJIOrHYeCKME TpeGOBaHMA K IporuOy

OanKH OTCYTCTBYHOT.
Tpebyerca paccuMTaTh OanKy 1o BCeM NpeelIbHBIM COCTOAHAAM.

PACYET

1. OnpeneneHue reoMeTpHISCKHX XapaKTEPHCTHK NMPHBENEHHOTO CEYeHHA
l'eoMeTpHUEeCKHEe XapaKTEpHCTHKH ONpefenseM COITIacHO ykasaHuam 1. 1.21:

Es _ 1,8'105 _
= E, 325100 070
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o —-__.'E_‘.‘i_—-_._il?_s__—6ls.
’ Ep 3,25-10° I

Areq = A+ apAg, + asAg = 80-890 + 200-120 + 200-150 +
+ 4.0,5-100-100 + 5,55-1132 + 6,15-402 = 154 000 mm? :

S+apAgya p+asAg(h—as)  80-890-445 +200-120-830 +200-150-75

Yo = R

° Ared 154 000
. 2:0,5-100-100-736,7+2.0,5-100-100-183,3+ 5,55-1132:72,5 + 6,15-402.845 _
154 000 =

= 426 MM
20Nn3
Lea = 1+ 0pAspyly + asAsyi? = —@182—90— + 80-890 (445 — 426)? +
. 3 . 3
+ 20011207 L 500.120(830 ~ 426)* + 22013071 200150 (426 — 75)% +
i 3
‘4 -19-95-16-99—-+ 2.0.5-100-100(736,7 — 426)2 +

+2:0,5-100-100(426 — 183,3)2 +5,55-1132(426 — 72,5) +
+6,15-402(845 — 426)% = 15 064-10° mm®.

I1. Onpenenenue yCHIHS NPeNBAPHTEILHOr0 00aTus P
M IKCHEHTPHCHTETA €g

BenuuuHy npeABapUTEIbHOIO HaNpAXEHHA apMaTypbl O;, 0e3 yueta noTeph
MpHHHMaeM MAaKCHMAaJIbHO JOIYCKaeMOH

Osp = 0,95R; ser = 0,95-1295 = 1230 MIla.

Ycunue P onpenensieM B TpeX XapaKTepHbIX CEYEHMAX IO InHe OakH: B ce-
peMHe IpoJieTa, Ha KOHIE [VIMHDBI 30HbI NEpefaud HanpsikeHuH /p U B MeCTe yC-
TaHOB KM MOHTa)KHbIX IETECNb.

1. Ceyenmie B cepemune mposiera. OmnpenensieM NOTEpH NpeBapHTEIIBHOIO Ha-
NpsoKeHUs B apMaType cornacto 1abn. 4:

a) nepgvie noTepu

o 1230
o, = (0,22 E—w—— 0,1) Osp = (0,22-—1—55-5—- — 0,1)1230 = 134 MI]a;

o = 1,25Ar=1,25-65 = 81 MIla

119



(At npuHATO paBHBIM 65 °C, TaK KaK OTCYTCTBYIOT TOYHBIE JAaHHbIC O BETHUMHE
TeMIIEpaTypHOTO Tiepenana) ;

Al 35
E.=
I % 15000

(Al= 125 +0,15d = 1,25 + 0,15-15 = 3,5 Mm);
04 = 0 (TpeHMe apMaTyphl IPH €€ HAaTAXKCHHUH OTCYTCTBYET) ;
0s = 0 (HaTsOKeHHE NPOH3BOJUTCS Ha YNOPBI CTEHMA) .

OnpenenseM npeaBapHTENbHOE HANPSAXKCHUE Oy U YCHIHE Pj, BbIYHCIIEHHBIE C
YYeTOM IoTeph OT 0; MO Os -

Opl = Ogp — 0y — 02 — 03 = 1230 -134 -81 -42 = 973 MIla;

03 = 1,8:10° = 42 MIla

Py = ogp1dsp = 973-1132 = 1104 10° H.

JKCUEHTPUCHTET YCHNHA P| paBeH €yp = Vgp = 426 — 72,5 = 353,5 mm. Jlna
onpe/ieNcHHA MOTEPb OT GhICTPOHATEKAIOLIEH MON3YYECTH HAXOOHM IO popmyTe

(10) Hampsokenuwe B GETOHE Opp Ha YPOBHE NEHTPAa TDKECTH apMaTtypel S
(1. e. IpH y = ygp = 353,5 MM) , IpHHMMAA MOMEHT OT COOCTBEHHOrO BéCa Oan-

KH paBHbIM:
- qwl 38117

M=M, 2 2 = 65 xkH-m;
- Py, Pieopy My _ 1104-10° . 1104-10%.353,52 -
bp Ared Ired Ired 154 000 15 064'106
_ 65:10°-353,5 _ .4 ¢ MIIa
15 064-108 ’

Cornacso mo3. 6 ratun. 4, a = 0,25 + 0,025R;, = 0,25 + 0,025-25 = 0,875 >

> 0.8, npurmmmaem a = 0,8. Tak kak ﬁfﬂ = !-;'—;—8- = 0,992 < a = 0,8, norepn
P

OT OBICTPOHATEKAIOLIECH NOJI3YYECTH PABHBI:
0 = 34 —2B_ = 34.0.592 = 20,1 MIla.
Rpp

AHaIOTHYHO OINpenenseM MOTEPH OT ObICTpOHATEKalolIeH NON3Y4YeCTH Ha
YPOBHE IEHTPa TAXKECTH apMATyphl S, NPUHHMas ¥ = Ve = 845 — 426 = 419 mm:

P Pje M 1104-10° 1104-103. :
0, = —— —ep TV 1104-107-353,5-419

__“_

Ayed I [ 154 000 15 064-10°
65-10%-419
+ “_II —
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T. €. Ha 3TOM YpOBHE HalnpsDKeHHe B OETOHE pacTAruBaloiee, NO3ToMy 0 = 0, a
CNemoBaTeNnbHoO, 05 = 0.

B COOTBETCTBHH C 3THM HaNpfiXKeHHE Ogpy C YYETOM MEPBBLIX NMOTEPh H COOT-
BETCTBYIOLI{EE YCHIIHE 0OXXATHA paBHBI:

Osp1 = Ogp — 06 = 973 — 20,1 =952,9 Mlla;
Py = 0gpy Asp = 953-1132 = 1078,8 kH.

MockonbKy 0; = 0, IKCUEHTPHCHUTET yCWIHsA Py He MEHAETCH, T. €. €, p=Ysp =
= 353,5 mm;
6) eropsie norepu (no no3. 8 ¥ 9 tatn. 4): 03 = 40 MIla; ma onpeneneHus

)
NOTEPb Uy OCTaBJISAEM IIpeXXHee OTHOILIIEHHE EE;L= 0,59 (1. e. Ge3 yuera noreps
p

0s) . Tak Kak —22-= 0,59 < 0,75, 10 Gy = 128 —22 = 128.0,59 = 75,5 MIla.
Rpp Rpp

Takum 06pa3oM, HanpsDKEHHE Ogp C YYETOM NEPBBIX H BTOPHIX NOTEPh PaBHO:
Osp2 = Ospy — 08 — 0O = 952,9 — 40 -75,5 = 837,4 Mlla.

4
[Mockonbky Hanpsaxenue B GeTOHe Ha ypOBHE apMAaTypbl S OCTaeTCH PacCTATHBA-
OIIHM, 0y = 0, Toraa:

P, = 05py Asp = 837,4:1132 = 947,9-10° H = 9479 kH;
€op = Vsp = 353,50 MM.

2. Ceuesive B KOHIE 30HbI NIepeNaTH HANPDKEHHH wmaHoO#H ;. Tlockonsky no-
TepH HaNpsXXeHUH 0; — Os He 3aBHCAT OT MECTa PACNOJIOKCHHUA CeUEeHHS IO [DTH-
He JEeMEHTa, TO Tgp] H P] B paccMaTpHBaeMOM CEYCHHH TaKHE Xe, KaK H B cepe-
[MHE TIPONIeTa, T. €. Ogp1 = 973 MIla, Pr = 1101 xH.

InuHy 30HBI Nepenayn HaNpsKCHHH OolpencaeM corimacHo . 2.26. Ilockoss-
Ky Ry = 1080 MIla > o551 = 973 MHa, npunumaem o, = Ry = 1080 MIla. U3
Tabin. 24 npu apmarype xinacca K-7 u d = 15 MM umeem wy, = 1,0, A, = 25.

0 1080
Torna Ip = (wp EEE-+ Rp)d = (1 Y + 25)15 = 1023 Mm.
bp

I 2 3811,7 3,8-0,8932
Qwl ,_AwX 5000 o3 220897

5 = 18,34 xH-m,

roe x = 1,023 — 0,13 =0.893 M (cM. uepT. 2);

~ 1104-10°  1104-10°-353 52 18,34-106.353,5
%p = "154.10° | 15 064-10° 15064105 15,85 Mila.
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Tak Kak e = "l-§-3'8—5—= 0,634< a= 0,8, 10
Rpp 25

os = 340,634 = 21,55 MIla.

Tax KaK -R‘-’—’;E= 0,634 < 0.75, 10 0o = 128-0,634 = 81,15 MITa.
p

Onpenensem o5y, Npk 0g = 40 MIla:
Osp2 = Ogp] — 0O — 03 — Oy = 973 — 21,55 —-40 - 81,15 = 830,2 MIla.
[TockonbKy MOMEHT OT COOCTBEHHOrO B€Ca, CKMMAIOLIUM BEPXHIOW I'paHb,

MeHbIlle, YeM IUIA CeYeHUA B CepeluHe NpoJieTa, OeTOH Ha ypOBHe BepXHeH apma-
Ty pbl 6Y/IeT 3aBEIOMO PACTAHYT, 0TCI0Ia 0g = 0 ¥ TOrga:

eop — yS'p - 353,5 MM.

3. Ceuenrie B MeCTe YCTAHOBKH MOHTKHOH ey, PacyeT MpOH3BOIUM aHANIO-
FTHYHO MpeapIaylUIeMy pacuery, BEOOA MOMEHT OT COOCTBEHHOIO Beca, PaBHBIH:

Gl gwx®  38-11,7 3,8-1,372
Mw=—‘;’—x- "; = —— 137 - ———=269 xlim,

rne x=1,5-0,13=137 m;

26,9-10°-353,5

= 16,28 — = 16,1 MITa:
bp 15 064-10° .
16.1
Bp — — 2~ 0644< a=08: 05 = 34-0.644 = 21,9 MIIa.
Ry, 25
Orcrona Osp1 = Ogpp — 06 = 973 — 21,9 = 951,1 MIla;
Py = 0g,, Ag, =951,1 - 1132 = 1076,6 «H.

Ycunue 06xatua ¢ yyeToM BceX NoTeph P, A 37010 CEYEHHUS He OlNpenesis-
eM, MOCKOJIBKY B CTaJHH 3KCIU1YaTalMK 3TO CEYCHHE HEe ABNAETCA ONACHBIM.

4. TIpoBepka CXHMAIOIBX HANpSDKeHHH 0p,. Haubonsume ciarMalonme Ha-
[IPSOKEHHUA Op, UMEIOT MECTO B CEUEHHH, IPOXONIALLIEM UEPE3 KOHeI N1 pHOTIO PHOH
30HbI IHHOM /,, MOCKOJIBKY 3[€Ch pa3rpyXxamouee BJIHAHME MOMEHTa M,, Hau-
MEHbBLLEE.

HanpsoxkeHue oy, p OTIpENieNIAEM Ha ypOBHE KpaHero HM>Hero BOJIOKHa (T. e.
NpH y = Yo = 426 MM) NIpH JEACTBHH yCWIua P, ¢ yuyeTOM NepBbIX NMOTEPD, paB-
Horo Py = (05,1 — 06)Asp = (973 — 21,55)1132 = 1077 xH:

Pr ., Pieopy Myy _1077:10°

L] A

O'bp =

Ared Ired Ired 154-10°
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1077-10°.3535-426 18,34-10%-426

15 064-10° 15 064-10°

Op 17,4
= e————= )
R = 25 = 0%,

+

= 17,4 MI1a;

YTO MEHbLIIE NPEeHeIbHO JOMYCTHMOTO 3HAYCHHSA R—OEE = 0,95 (cMm. 1a61. 7).
p

I11. Pacuer mo NpoOYHOCTH B CTAJHMH H3IOTOBJICHHA

OT BO3MICHCTBHA yCHuA Py BepxHAA 30Ha GATIKM pacTAHYTa, HUKHAA CXKAaTa.
B cooTBeTCTBHH C 3THM B [aHHOM pacuete Ag = 402 mm”; Ay, = 1132 mM?;

a = 45 Mmm; b}= 280 mM; h}= 150 + 100

2
= h - a =890 — 45 = 845 mm.

Pacyer npou3sBoauM, cornacHo mi. 3.44—3.48, mia ceyeHUA B MECTE YCTaHOB-
KA MOHTaKHOM IET/IH, MOCKOJILKY B 3TOM CEUCHHH MOMEHT YCHIHA OOXATHA M
MOMEHT OT COOCTBEHHOTO Béeca NpH MoAgbeMe DATKH pacTATrUBalT BEPXHIOID 30-
HY, T. €. 9TH MOMEHTbI CYMMMPYIOTCH.

Hnis atoro ceueHms Ogpy; = 951,1 MIIa (cm. . 11, 3). Ilockoneky cnoco6 Ha-
TSOKEHHA MEXaHMYeCKMH, KO3pPHIMEeHT TOYHOCTH HATAXEHUS TMIPHHHMAaeM paB-
HBIM Ysp = 1 + A7, = 1+ 0,1 = 1,1, 1. €. 0gp, = 1,1-951,1 = 1046 MIla. Torna
Np = (05p — 330)A5, = (1046 — 330) 1132 = 810 750 H. PacuetHoe conpoTHB-
JieHMe GeToHa NMPUHKMaEM IO NepenaToyHOH MpoyHocTH GeToHa Rp, = 25 Mllac
yueToM KodpduumesTa Ypg = 1,1 (cM. mo3. § Tabm. 14), 1. e. Rﬁp) =
= 1,1-14,5 = 15,95 MIla.

Tak xax RP/bhs — ReAg = 15,95-280-200 — 365-402 = 746 470 H < N, =
= 810 750 H, rpanuua c>xarol 30HBI NPOXOJUT B pebpe.
ILTomans ceueHUA CXKaThiX CBECOB paBHa;

Aoy = (by— b)hs= (280 — 80)200 = 40 000 mm?;

_ R(p/ 402 —
L Np t R4, R’ Aoy _ 810 750+ 365-402 — 15,95~40 000 — 250.4 m.
RiP/p 15,95-80

Tak Kak § = 2—= 2948 0,296 < £¢p = 0,52 (cMm. T1abn. 33), NPOYHOCTE

ho 845
nposepseM U3 ycnosud (133).

OnpenenuM MOMEHT 0T COGCTBEHHOro Béca NpH nogbeMe Oanku, yYHTbIBAA
K03 PUIMEHT THHAMHYHOCTH 1,4 ¥ KO3 duumeHT V= 1,1:

= 200 MM; a;, = 725 MM, hg =

I3 3.8-1,1-1,5%
M, = q“’z —14= ———-—5--—-—- 14= 6,58 kHM.
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M“r 6,58'106
Torna e= hy —a, + = 845 — 72,5 + ———— = 780, ;
e = hg ~ ap N, 45 — 72, 210 750 6 MM

Nye = 810 750.780,6 = 632,9-10° H-mm < RiP/ bx (ho — 0,5x) +
+RWP A4, (ho —0,5h7) = 15,95-80.250,4(845 — 0,5-250,4) +
+ 15,95-40 000 (845 — 0,5-200) = 705,3-10° H-mm,

T. €. IPOYHOCTh CEUECHHA 0bOecneyeHa.

IV, Pacuer o MpOYROCTH HOPMANBHBIX CeyCHITA
B CTAOHH 3KCIUTYaTAIlMH

Pacuer NpoH3BOOMM [UIA CEYEHHsA B cepeduHe mpoenera. Tak kak My =
= 649 kH-Mm > 082M = 0,82-703 = 576,5 xH-m, cornacxo n. 3.1, pacyer Bbi-
MOJNIHAEM NpH pacyeTHOM compoTuBiieHHH GetoHa Rp (nmpu 7p, = 1,0), ymHo-

My 703
M =09 29 = 0975, 1. e. npu Rp =

0,975-22 = 21,45 MIla, n Ha peiictBHe MOMEHTa OT BCeX Harpy3ok My =
703 xH-M.
U3 yept. 1 umeem:

ho =h-~a=890 -725= 8175 mmMm;

XEHHOM Ha Ko3buumeHr 7y; = 0,9

hf— 120+-—l-g—0-—-— 170 mmMm;

b}= 280 MM, b = 80 mm.
[IpoBepum ycoBue (37) n. 3.13 npu Y, = 1,0:

Rpbis+ Ry A = 21,45-280-170 + 365-402 =
= 1168-10° H < 7;sRA, = 1080-1132 = 1223 kH,

T. €. TPAHHKIIA CKATOH 30HbBI NIPOXOJMT B pebpe, M NPOYHOCTH CeUEHHst NPOBEpsEM
cornacHo n. 3.136:

_ RyAg, — Re (b'i ~b)hr— Reo Ay
1 Rbbhg

1080-1132 — 21,45 (280 — 80)170 — 365-402
2145808175

= 0,247.

U3 1abn. 26 npu 7y, = 1,0, knacce apmarypsot K-7 n §L= %%Z 0,698 (roe
§

Osp2 B3ato u3 n. 11, 1 npu 75, = 0,9, 1. €. 05py = 0,9-837,4 = 753,7 MIla) Haxo-
oum & p = 0,38.
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Taxk xak &; = 0,247 <&, = 0,38, onpenensem KodbPuimenT v, N0 opmyne
(41), BoIuMCHAA

Ry (br—b)hr+ R A.  21.45-200-170 + 365-402
o _ Rp(by—D)hs+ Recds s e S T = 0,624

ov Rpbh, 21,45-80-817,5
u n=1,15:
o - 1+2(n—1) oo, /Eg _ 13+0,3(0,624/0,38) 1 o6
o142 = 1) (5 +ap,) kg 1 +0,3(0,247 + 0,624) /0,38

BricoTa cXaTOH 30HB! paBHa:

y = 73633‘432 - Rp (b{ — b)h[ - RscA; __
Rpb

_ 1,062-1080-1132 — 21,45-200-170 — 365-402

31,4580 = 246,1 MmMm.

[IpouHOCTD ceueHus NpoBepsieM U3 yanopus (39):
Rpbx (ho —0,5%)+ Ry (br— b)hs(ho — 0,5k + RecAs(ho — d) =
= 21,45-80-246,1(817,5 — 0,5-246,1)+ 21,45-200-170(817,5 — 0,5-170) +
+ 365-402(817,5 — 45) = 940,9-10° H-Mmm = 940,9 xH-Mm > My = 703 xkHMm,

T. €. IPOYHOCTh HOPMAILHOTO CEYCHHs ODecreyeHa.

V. Pacuer no NMpoYHOCTH HAKJIOHHBIX CeteHHH

1. IpoBepKa NMPOYHOCTH HAKJIOHHOH LOJIOCHI MeXy HARIIIOHHBIMH TpEIIHHA-
MHE B cTenke Ganxm. Pacuer Beaem cornacuo m. 3.21. HockonbKy mis CCUeHUA y
onops! (cM.uept.2,6H8) Q1= 172,3 xH < 0,8201; = 0,82-211,9 = 173,6 xH,
cornacio n. 3.1, pacyernoe conpoTuBienue GeroHa Rp NpUHAMAEM C Y4€TOM KO-
apdummenta ¥y, = 1,1 (1. €. Rp = 24 MIla) u pacuer Benem Ha JeHCTBHE CHJIbI
Oy = 2119 kH (ymensuierrem Q Ha paccCTOAHHH Hg OT ONOPbI peHeGperaem) :

Ag,, 503 E, 18-10% 4.

— s TR te——— . —_— =-——-—-—-——-——=5
Bw =3 = Bo1s0 0N 4T T T 300

Ywi1 = 1+S5au,, =1+5-554.0,00419=1,116;
8= 0,01 (Tak Kak CEeTOH TAXEJIbIN) ;
Yp1 = 1—-BRp=1-0,01-24 = 0,76; _
0,39, 1¥9p1Rpbho = 0,3-1,116-0,76-24-80-817,5 =
= 399.4-10° H> Oy = 211,9 xH,
T. €. IPOYHOCTb CXKAaTOro 6eTOHAa CTEHKH 0becrieyeHa.
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2. MpoBepka APOYHOCTH HAKIIOHHBIX CEYCHHH HA ndcmne NOMEPEIHOM CHITBI.
[IpoBepHUM HAKIIOHHOE CEUCHHE C INTHHOM MPOEKIMM, paBHOH pacCTOAHHIO OT OIO-
pbl fo nepsoro rpysa —¢; = 1,35 M (cMm. ueprt. 2, a). Ina sroro cedeHus Qr =

= 167 xH < 0,82011 = 0,82:206,5 = 169,3 xH, T1. e. pacueTHOe CONPOTHBNEHHE
6eTOHa TaKXe IMPHHMMAeM C YYEeTOM Koaqacpnunenra Yoo = 1,1 — Rp; =
= 1,55 MIla, u pacuer BoIIONIHAECM Ha AeHcTBUE CHIbI Q11 = 206,5 xH.

A3 uepr. 1 ntMeeM b} - b = 280 - 80 =200 Mm < 3h}=ﬁ3 - 170 = 510 mm,
T. €. CBECb! YUHTBIBaeM IIONTHOCTBIO.

OnpenenuM 3HaueHHs Mp v Qp .
Yy, = 2,0 (HOCKONbKY GETOH TAKEblit) ;

0,75 (b - b)h =075 220170 _ 539<0s:

P=9399 xH (cm. m. 11, 2), ¢ yuerom Tsp =09 P=0,9-.939,9 = 845,9 xH;
P 845 900
v, =0,1 =0,] ———————=0,83>0),.
4 Rpbhg 1,55.80-817,5 0.832>05

[Ipuumaem ¥, = 0,5.
[lockonbky 1 +¥Pr+ ¥, > 15, npuiumaem 1 + ¥+ ¥, = 1.5;
Mp=9%p, (1+9¢+9,)Rybh§ = 2-1,5-1,55-80-817,52 = 248,6-10° H-mm;
M, 248.,6

Qb--";—-—'—l—gg—- 184,1 xH.

3HayeHue g,y PaBHO:

. stAsw — 285'503 Qb m,n
dsw s - 150 = 05 6H/MM> 2}20

@
— 2“ (14¥7+%,)Rpb = 0,3-1,5-1,55-80 = 55,8 H/mm,

T. . ycnosue (79) BbIMONHACTCA M 3HaYeHHe M), He KOpPPEKTHPYeTCH;

M,_,, 248,6 - 10°
= 1613 MM = 1,6 M.
95.6

Tak xak ¢co = 1,6 M> ¢; = 1,35 M, npunaMaeM ¢y = ¢; = 1,35 M< 214 =
= 20,8175 = 1,635 m.

[IpoBepsieM yCIoBHE MPOYHOCTH HAKIIOHHOTO CEYCHHA :
Op +q,Co = 184,1-10° + 95,6-1350 = 313,2-10° H > Qy; = 206,5 xH,

T. €. IPOYHOCTh ITOrO HAKJIOHHOIO CeYeHHA ODecTieueHa.
[IpoBepsieM HAKJIOHHOE CEYeHHE C IVIHMHOH NMPOEKIMM, PABHOH pacCTOAHMIO OT

ONOPpbI O BTOPOTrO rpy3a:
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‘pbz 2
ho = —0,8175 = 2,72
95, 0 0,6 M-

Cs = 2,85 M >

[purumaem ¢, = 2,72 m.

na 3roro ceuenns O = Q@ = 161 kH, 1. e. KpaHoBasa Harpy3ka He BIIMsET
Ha Q, H, CIeNOBaTeNIbHO, paCYEeTHOE COMPOTHBIIEHHE OeTOHA NPHHNMAEM ¢ y4eTOM

kodpduimenta v,, = 0,9 Ry, = 1,25 Mlla. [lockonbky xoapuLMEHTH ¢p, H
1 +¥,+ ¥, He H3MEHWINCH, YTOYHHM TONBKO 3HauUeHHA Mp u Q)

1,25 200,5
= ——248,6 = 200,5 xH- = = :

]/M ]/
Torpacy = b -?9%(-)—} 1,448 m.

Tak kak g = 1,448 M < ¢; = 285 Mmucy < 2hg = 1,635 M, OCTaBnAEM Cp =
= 1,448 m;
Qp +q,co = 73,7-10° + 95,6-1448 = 208,8-10° H> Oy = 161 kH,

T. €. POYHOCTh NMIOObIX HAKIIOHHLIX CEUYEHHH IO MOMEepEYHOH CHIe oDecneyeHa.
3. [lpoBepka NpouHOCTH HAKIIOHHBIX CeyeHHl HA AeliCTBHE H3rHOaOIIEro Mo-
menTa, JIoCKONbKY IpOJIONIbHAA apMaTypa HE MMeEET N0 KOMIAM CreuHaTbHbIX
aHKepoB, TaKasa npoBepka HeobGxomiMa. IIpn 3ToM mpenmonaraeM, yro yclIoBHA
nn. 3.30 He BbINONHAWTCA. Pacuer npou3somutca cornacHo mi. 3.31 u 3.33.
Hayaio HaKJIOHHOTO CEUECHUA MIPUHUMAECM y I'paHH ONOpBKl, T. €. Ha pacCTOAHUH

I, = 130 + 140 = 270 MM OoT TOpLA OANIKH.
U3 n. II, 2 umeem I, = 1023 mm. Hockonbky Iy < Ip, pacueTHOE CONMPOTHBIIE-

HHE ITPOAOJIBHOM apmarypm R, onpenensaemM ¢ yueTOM KOIPQPHUMEHTA Vg =

= -;— = 13)72(; = 0,264, 1. e. R; = 0,264-1080 = 285 MIla. BricoTy cxatoH 30-
HbI Jf onpefiensdeM KaK JUIA NPAMOYTONbHOTO CedeHWs, MpuHHMas ¥, = 1,0,
AS =0ub =bf= 280:
R.A 285:1132
x=——F= " = 524MM< hr= 170 Mm.

Rpb 22.280

Tormazg= hy — 0,5x = 817,5 —0,5-52,4 = 791,3 mm.

Onpenenum IIHHY NPOEKIMH HEBLIFOAHEHILIEr0 HAKITOHHOTO CEUeHHs N0 (o p-
Myne (99), NpHHMMasA, YTO B MNpefeax 3TOro CeYeHHss HaXOOMTCA TONBKO mep-
BoId rpy3 Fy; = 39,5 kH,aq =¢q, = 3,8-1,1 = 4,18 xH/m:

Q- F, 211,9 - 395
c —_— T e—— T A————————— T
Y 95 6+ 4.18 1,73 mM> 1,35 M,
npH 310M ¢ < 2,85 M, T, €. IEACTBHTENBHO MEePBLIA Irpy3 HAXOJUTCA B Npefenax

HAaKJIORHOTO CEYEHHUS, 2 BTOPOM — BHE €ro.
PacyeTHbIM MOMEHT ONIpe/ie/IAeM B HOPMAIIbHOM CCYCHHH, NIPOXOISAIIEM Yepe3

KOHell HAKJIOHHOTO CeueHHs, T. e. Ha paccrostiuu 1,73 + 0,14 = 1,87 M oT TOUKH
NPWIOXEHHA OTIOPHOH peaKIMH (CM. 4epT. 2,4q) :
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2
M=2119-187 — -5‘3—1-3:%@1— —39.5(187 —1,35) = 368 .4 xH-m.

[IpoBepseM yCITOBHE MPOYHOCTH
RsAgpzs+0,5q,,,c* = 285-1132:791,3 +0,595,6-1730% =
= 398,35-10° H-MMm > M = 368,4 xH-Mm,

T. €. IPOYHOCTb HAKITOHHBIX CEUEHHH 110 MOMEHTY obecneueHa.

V1. Pacuer no o6pa30BaHHI0 HOPMANBHBIX TPEIHH

PaccMOTpHM ceyeHHE B cepelMHe Mponera. Tak Kak HIKHAA (pacTAHYTaA)
30Ha Oanku apMupoBaHa KaHatamM Kiacca K-7 npu pgMaMerpe HpOBONOKHK

15/3 = 5 MM > 3 MM, a Ganka IKCIUTyaTHpYeTCA B cl1aboarpecCHBHOH cpefie, TO,
cornacHo 1abn. 9 CHuIl 2.03.11-85, K 3T0H 30He NpeIbABIAIOICA TPeOOBAHHUA

N0 TPEUIHHOCTOMKOCTH 2-# kareropuH. [loaromy, cornacHo 1abi. 2, pacuer npo-
H3BOJIMM Ha [IeliCTBHE BCEX HArpy3oK NpH xoddduumente 7, > 1,0, 1. . Ha ieH-

ctBue MoMeHTa My = 703 kH-M; 1IpH 3TOM ycHnue 00XaTHA BBOOUTCA C KO-
3pPuipeHToM TOUHOCTH HaTskeHHA Ty < 1,0. Cormaco m. 1.18, 7, =
=1-A%,=1-0,1=0)9.

CHauana npoBepHM 00pa3oBaHHE B 3TOM CEYEHHMH HAYAIbHBIX (BEpXHUX) Tpe-
IIMH B CTAAMH H3rOTOBJIEHHS COINIACHO II. 4.5, HCHONB3YA TOT Xe KOIDDHUHEHT
Y¢p, UTO H NpH MPOBEPKE HHXKHUX TPEIHH, T. €. Vg, = 0,9.

Cornacuo m. I, 1a, umeem Py = 1078,8 kH, a ¢ yuetom ¥, — Py = 0,9-1078,8 =
= 970,9 kH uneyp = ygp = 353,5 Mm.

[Iockonpky MOMEHT OT COOCTBEHHOrO Beca OalIKM B 3TOM CEYEHHH COKMMAET
BEpPXHIOI0 I'paHb, ONpEHOEIHM €ro MHHHMAIIbHOE 3HaueHHMe, T. €. IIPH NOabeMe
Ganku 6e3 yuera Ko3pPHIMEHTa NHHAMHYHOCTH ;

qw b qw i 389 3815

= —— ——, —— = 34 .
M., o > 3 5 2 KH-Mm,

I‘D;EIZ =] — 211 = 12 *21,5 =9 M.
MOMEHTBI CONPOTHBIICHUA CEYCHHUA COOTBETCTBEHHO 1A HHXKHETO K BEpXHEro
BOJIOKOH PaBHBI:

. 6
inf— -Ij-’e-c—i- = ----————15 -1 = 35,36 - 10° Mm°;

Loy 15 065-10°

MaxkcumaribHOe HanpskeHue 6eTOHa B CTaHM U3rOTOBJIEHHA
Py  Pieop—-M, 9709 .10°

ees e nisbasla—  E——
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- 970,9-10%.353,5 — 34,2-10°

= 15§ .
35,36-10° 15,04 MTa;
0 15,04
Y=1,6- -—)L- = 1,6 — ————= (0,787 > 0,7, octaBnaem ¥ = 0,787;
Rg:ser 18,5
o Wred _ 187 3240 _ o
r- —— —_— e P ——. -
M= Aeq 0 15410 7 MM
by b b
W3 tadn. 38 npu —bL= —bL= -—2-8-869- =35<4nnpu 3< —bL<8 HAXOOUM
v = 1,5. Torna W;‘}P = 7W§,‘;§ =1,5.32,47 .10° = 48,7 - 10° mMm>.

[IpoBepsem ycnosue (178), npunumasa M, = M,, = 34,2 xkH-m:
P, (eop —Tinp) —M,=9709-10% (353,5 — 165,9) - 34,2:10° =

= 1479-10° Hm> R{F/ ., WiiP=1,6-48,7-10° = 77,92-10° H-mm,

T. €. BepXHHE TpEUMHbI B cepeguHe MpoJieTa oOpa3yoTca, M, CIeJOBaTEIbHO,
3HayeHue MoMeHTa M, ollpenensaeM ¢ yyeToM Ko3ppuimenra @ :

R{P/ weup 71,92

Py = ——— = =0,527> 0,45
Py(eop — Ting) — M, 147,9

Yo Ay _ 426 1132 _ e

S =

h—-yo AgptA; 890 —426 1132+ 402

[lockonbKy HampAraeMas apMaTypa NpOBOJIOYHasA, CHIkaeM & Ha 15 %, T. e.
6§ =0,678 -0,85 =0,576 < 14;

6 =1-(1,5-09/6)(1 -¥,,)=1-(1,5 -0,9/0,576)(1 - 0,527) = 1,03>1,0.

[Ipurumaem @ = 1,0, 1. e. BIMAHME BEpXHHUX TpEUIMH He YUUTHIBaeTCH.
Cornacuo mn. 4.2 H 4.3, onpegenyM MOMEHT CONPOTHBJICHHA CeYeHHA OTHO-
CHTEJIPHO HM)XHEro BOJIOKHA Wg}f W MOMEHT 00XaTHsi M, OTHOCHTEJILHO BepX-

HeH AIpOBOH TOUKH.

¥

b b '
N3 Tatm. 38 npu—£= of - 280 _ 35<4n3< —?}L<8Haxonum7=

s b b 80
Torma W, =y Wi =1,5 - 35,36 - 10° = 53,04 - 10° mm°.

Cornacuo m. I, 16, umeem P, = 9479 kH, a c yuetom 7, = 0,9 — P,
= 0,9-9479 = 853,1 kHueyp = 3535.

MakcuManbHOe HanmpAXXeHHO B OeTOHe B CTalMM 3KCIDIyaTauMu npu M
= 703 xH-m '
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Pg +M‘-P2€QE _ 853,1'103

0 = P +
bomax =g g WER 154.10°
703-10% — 853-10°-353,5
+ ————= :
3247-10° 17,5 Mla;
Ob, max 17,9
¢=16-5—=16—-—=0983<10;
Rp ser 29
winf 35 360 - 10°
rsup 4 - 0:933 T s e an3 - 225,6 MM.
Areq 154 - 10

TormaM,, =P, (e,, +r5,p) = 853,1-10% (353,5 + 225,6) = 494,1-10° H-mm.
Berumcnaem 3HaueHue M, ..

Mere = 0 (Rpy, ser g}f"' M) = 2,153,044+ 494,1 =
= 111,4 + 494,1 = 605,5 kH-mMm < My} = 703 xH-Mm,

T. €. HHXKHHE TpellMHb!I 00pa3yiorcsi, H MOITOMY IpH JECHCTBHH NMOCTOAHHBIX H
IVTUTENIbHBIX Harpy3oK TpebyercAa MpoBepKa MO MX 3aKPbITHIO, A IIpH OCHCTBHH
BCEX Harpy3oK — IIpoBepKa LLIMPHHBI HX PACKPHITHA.

ITockonpky BepXHME TpelIMHbI B CE€peOHHE INposieTa 0Opa3yloTcs B CTafHH
M3rOTOBJICHHA, OHM TeM OoJsiee 00pa3syroTca B MECTe MOHTAXHbIX NETENb NPH
nogneMe, NMO3TOMY B 3TOM CEUYCHHH HeoOxogyma NnpoBepkKa IMpPHHBLI PaCKphI-
THA BEpXHHUX TPELIHH.

VII. Pacuer no pacKpHTHIO HOPMANIBHBIX TPEIHH B CTAIHH 3KCIDTY ATAIMH

[Tockonbky TpeGOBaHKsA K TPELUHHOCTOMKOCTH HUXGHEH 30HbI DaNKH 24 Karte-
ropuy, IIMpHHa PACKPhITHA HOPMANIBHBIX TPEIMH OIpeHenaeTCa OT Hempool-
KHTEJIBHOTO JICHCTBHA BCEX HArpy3oK npH xodgduumenrax ¥r= 1,01 ¥y =
= 1,0. MOMEHT B cepeduHe NMpojieTa 0T TAKUX Harpy3oK paseH 560 xkH-m.

Cornacuo n. I, 16, P, = 9479 xH. Ilockonsky 6 = 1 (¢m. 1. VI), ocraBna-

eM P, = 947 9 xH. winf
Onpenen¥M 3HaueHWe M,,, npuHumaa ¢ =1, T. e Fg, =¢ red -
_13536010° .0 Area
154-10° '

M., = P; (eop t+rsyp) = 947,9(0,3535 + 0,23) = 552,7 xH-m.

Torpa npu Ry, oo W;'}'f =111,4xH - M (cM. 1. VI) nmeeM
Mg = 111,4+552,7= 664,1 xH-M > M;o; = 560 xH-M,

ClIeI0BAaTENIbHO, 3HAUCHHE O onpenenseM no ¢opmyne (208), BLIMUCIAR U opc C
3ameHo# M Ha M, = 552,7 kH-Mm.

130



Tak xak 350Ag, =350-1132=396-10° H<P, =9479 kH, 3HaueHHe
Og cre OTPeNeNMM Mo ympouieHHo# dopmyne (209). IIpu 3toM, mOCKONBKY

€op =Vspr €sp = Ou TOrMA My =M, = 664,1 KH - m:
A W32 60173 a=a, = 5.55: ua=00173.5.55 = 0.096:
= bh, 808175 o 0T fp T 0w FATERERIIONS = B0,
’ ’ aA; 6,15'402
o (b~ b)hig+ —5g ) (280 - 80) 170 + ——5o— e
a bh, B 80-817,5 - 05
€s, tot __ ___ﬂif__z. .......M: 0.857

ko Py hy 9479-10°-817.5
IOna onpenenemnsa ko3pduumenra ¢, mo 1atin. 40 npunuMaeM GrHxaKIIe

TaGnuunbic 3HaueHus: ¥ = 0,5, pa = 0,1, Torga npu Es,tot _ 0,8 ¥, = 0,04,

ho
anpn 2L =09 ¢, =0,12; mpu 2-2L = 0857
hg hﬂ
0,857 — 0.8
P, = 004+(0,12 — 0,04) —=L—2° _ 086:
Erc ’ 4 ( ) 0,9 - 0,8 0 086
M, 664,1-10°

= o =0T 5086= 6l .
Cere = T he €T 11328175 o0 O 43 Mlla

Torpa, npurnmag M, = M,; = 560 xkH-M, uMeem

O, =0 M_6143 360 — 252.7 = 4,03 MI]
S cre Mcrc _ Mrp - ’ M“ . d.

Ing onpeneneHus o; Ha YpOBHE HUXKHEro paAfla PacTAHYTOM apMaTyphbi Haxo-
BIM Ko3dduwpent 6,, npuauMmaa x = 0,54y = 0,5.817,5 = 410 mm, @, =
= 50 MmMm:

h—-x—a, 890 —- 410 - 50

T h—x—a | 890-410-725

o; = 4,03-1,055 = 4,25 Mlla.

Mpuuumas pasmepsl HIDKHeA MOnku paBHeiMM by = 280 mm u Ay = 150 +
+ 100/2 = 200 mM, onpenenum:
A 1132

.1 1. A —
b Tbhe +(by—b) (hy—a)  80-817,5 +(280 — 80) (200 — 72,5)

= 0,0124< 0,02; & = 1,0; ¥; = 1,0; n= 1,2 (xax [U1q apMaTypbl Kj1acca K-7),
d = 15 Mm;
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O
ach = 5"0‘ n E‘g

= 1.1.12 7‘38‘131-565—20(3,5 — 100.0,0124)3/15 = 0,003 M,

yTO MeHbIIE J[ONYCKaeMOro 3HaueHMa 4., =0,1 MM (cM. 713061, 9
CHmuII 2.03.11-85).

VIII. PacueT né 3aKphITHIO HOPMAJILHLIX TPEIEH

20(3,5 — 100p)3/d =

[IpoBepsem ycnosue (218) npu neAcTBHM NOCTOAHHBIX H IJIHTENbHBIX HAarpy-
30K npH ko3bdumuenre 7 = 1,0. MoOMeHT B cepequHe NMpoJiera OT ITHX Harpy-

30K paBeH M = M; = 475 xH - M. Ycumue obxarust P, NpHHHMaEM C YU€TOM KO-
3pduLMeHTa Ysp = 0,90, T. e. P, =853,1 xH (cMm. n. VI). ITockoneky 1,10 >
> 1,0, ocrasnaeM P, =853,1 xH JHaveHMe r upHHMMaeM paBHBIM 7, p =
=230 mMm u3 1. VII, Tak xak ¢ = 1; npu stom W, 4 = 3536 - 10° Mm°; ¢, =
= ysp = 353,5 mm; P, (e, +7) — 0,5W,,4 =853,1.10° (353,5 +230) — 0,5X
X35,36 - 10° =4798 - 10° H - MMm>M =475 xH - M, T. e. ycnoBue (218)
BBINIOJTHACTCA. ITO O3HAYAET, YTO HANPAXCHHA CKATHA Ha HH)KHCH rpaHH OankH
Gonee 0,5 MI1a.

[IpoBepsaem ycnoBue (217) npu OedcTBHH BCEX HAarpy3oK NpH KoIpPHIMEH-
Tax ¥y = 1,04 ¥y = 1,0. Torma mns ceveHus B cepeqHHe NPOJIETa HMEEM COgpy =
= 8374 MIla (cm. n. I, 16) u o, = 4,25 MI1a (cMm. . VII). Ilockonbky 8@ = 1,
OCTaBJIfAEM 05y = 837,4 Mlla:

Ospy + 05 = 8374 + 4,25 = 841,7 MIla < 0,8R; 4o, = 0,8-1295 = 1036 Mlla,
T. . yoioBue (217) To)ke BBINOJIHAETCA, YTO O3HAYAeT OTCYTCTBHE HEOOpaTHMBIX
nedopMalHi B apMaType.

Taxum 06pa3om, npHu AEHCTBHH NOCTORAHHBIX H UIHTEIbHbIX Harpy30K TpeLH-
HbI B HHXKHEH 30HE€ HaJ1eXXKHO 3aK phITHI.

IX. Pacuer 1o pacKphsITHIO TPEIMH B CTAHM H3TOTOBJICHHSA

Pacuer MpOM3BOIMM I CEYEHHA B MECTe PacriojIoXNeHHA MOHTa)KHOH METNH.
Cornacko n. III, mua 3toro cevenns umeem: Ag = 402 mm> (23 16), 45y =
= 1132 mm*; by = b= 280 mm; hy= 200 mm; By = 170 Mm; a, = 72,5 Mm;
ho = 845 MM.

Pacuer BeneM Ha pmeiictBRe ycwiusa obxatua Py mpu ¥y, = 1,0, 1. e. Py =
= 1076,6 xH (cm. n. 11, 3) u Ha peficTBHE MOMEHTa OT COGCTBEHHOro BeCa IUTH-
ThI IPH NOTbEME:

1 &2
M, = 3.8 ;’S 1,4 =598 xkH-m.
Ornpenensiem HallpsxeHHE B BEpXHEH apMaType, BbIYMCITHB
, ¢ apdgy 5,55-1132
D= ’ = —_— = 0,695
bho 80‘845
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i 200
f(l - ) 0,695 (1 ) = 0613

€sp = €op + Mo — Yo = 353,5 + 845 — 426 = 772,5 mm;

M;=P ey + M, = 1076,6:10°-772,5 + 5,98-10° = 837,7-10° H-mm;
es tor  M; 837,7-10°

—— = —— = (),921;

ho P.ho  1076,6-10%-845
Ms 837,7'106

O A RPL, T s0sastiss |

_ Asas 402'6,15

M2 The | s0Bas | Oo0%
1 1,5+ ¢;
T 6N e o
184 ————2 . 15-2feL 5
10}1& ho
_ 1 L 1,5+0,695 _
145(0,793+0,613) | <091 _s
1.8+ 10-0,0366 sl
_ e _ 290 _ 531,
0,435 > L= 2 0,237;
EL‘P + £?
2 | _ ko ! ans |1 02370695 + 0,435? 13 reag
2 = — ———— -—-—| T .
0 2(P /4 §) 2(0,695 + 0,435)
Orciona
_ Py(esp —2)t My _ 1076,6:10° (772,5 — 713)+ 5,98-10° ~44.4 MITa:
e Agz 402713 e
A
= > 02 = 0,0043.

bho +(br— b) (hy—a)  80-845 +(280 — 80) (170 — 45)

OnpenenuM WHMpPHHY pacKpbITHA BEPXHUX TpelmH, nmpuHuMmag 6 = 1,0, ¥, =
=10,n=10nd = 16 Mm:

g
Qppe = wm-z,i- 20(3,5 — 100 ﬁ)i"/cT =
Ly

244 4

— l.l.
! 2:10°

20(3,5 — 100.0,0043)}/16 = 0,189 mm,
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yTO MEHbLIE [IPEAETLHO BOMYCTHMOrO 3HAYCHUA Gopcy = 0,4 mMm. B TOM Xe ceue-
HMH OTIpeeNHM I1yOHHY BEPXHHX TPELIMH, IPHHAB
W;I;P= 48:7'106 MM2 H rfnf"'_': 155 ,8 MM (CM. Il. VI) .
RIP) WP 1,6-48,7-10°

Y. = bi.ser _p —
" Pyteop —Tinp) My 1076,6:10° (353,5 — 155.8)+ 5,98-10°

= (,356;

hepe = B —(1,2 + ¥),)ERe = 890 —(1,2 + 0,356) 0,435-845 = 318 MM, uTO
menswe 0,57 = 0,5-890 = 445 Mm.

X. Pacder 110 00pa30oBanHi0 HAKJIOHHRIX TpenMH

I MIPOBEPKH OTCYTCTBUA TPEUIHH B IIpedenaxX 30HbI Nepefaul HallpsKeHUH
B COOTBETCTBHH ¢ Ii. 1.11 nporepum 06pa3oBaHHe HAKITOHHBIX TPELIMH Ha YPOB-
He HEeHTpPa TAXECTH CeUYCHUA KaK Haubosnee onmacHoM. IIpH 3TOM yuMThIBaeM Bce
Harpy3Ku 1pH 5 = 1,0 (CM. 4epT. 2, 2) ¥ ycunue 06xatusa P, IpH ¥gp = 0,9.

Y TouHHM nuHy [, , onpepenennyio B n. I1, 2, npunnmas o5 = o5y = 973 Mlla:

lp = | 92753 ' 25) 15 = 959 M.

Ycunue P, B KOHLE AJIHHBI 30HBI llepenauyM HampsmKeHMH, cornacuo m. II, 2,
pasHo P, = 9399 kH, a ¢ ysetom y¢p = 0,9 -~ P, = 0,9 - 939,9 = 845,9 kH.

PaccmoTpum monepeunsie ceyeHKsA Ha IPaHMNE ONOPHOrO YLIHMpeHHs (CedeHHe

I-I, cM. 4epT. 2) ¥ B KOHUE [UIMHBI 30HBI Mepenayd HanpskeHusa I, (cevenme
-1 .

Ceyenue I-1.
J10 CeueHHe OTCTOMT OT TOpua OaikH Ha paccrosmnuH I, = 450 mm. Torpa
Ly 450
= = = 396,9 xH.
P, 845,91p 845,9 959 6,9 K

Hanpskenue 0, Ha ypOBHE LIEHTPA TAXKECTH CEYCHMA, T. €. pH y = 0, paBHo:

Onpenenum HANPAKEHHE Oy joc OT MECTHOrO MCHCTBHA ONOPHOH pPEeaKIHH
F= Qmax = 169,3 KH: »

x = 450 — 130 = 320 MM (cM. uepT. 2,2); ¥ = Yo = 426 MmM;

X 320 y 426 _
= e—— -———-:0,36; A _ iy 0’479_
T Th T 890 P= ™ %
__F _ 1693 - 10° _
13 rabir. 39 Haxomum ¢y = 0,314. Torna 0y 10c = ¢y 357 = 0,314W =

=0,747 MIla. Ilockoneky HanpaAracMas MmolepeyHaa apMarypa OTCYTCIBYET,
TO Uy - Uylfoc - 0,747 Mna-
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[lonepeyHasn cHia B Ce4eHHH /-] paBHa:

0= 1693 — =22 (169,3 — 164,4) = 168,1 kH;
1350

y
M__+200.120(464_%9-) +2-0,S-100-100(464-—-
2

~ 120 — 1(3)0)+615 . 402 (464 — 45) = 23 490 - 10° Mv’;

Sred =

L 3 » a 3

Y oeab 15 064 - 10° - 80
OnpenenseM rjiaBHble  PAaCTATHBAIOLIHE H CXUMAIOLIHC HANIPDKCHAA.

— +
s Ox + Oy . c:!x Oy )2 . Tiy - 2,58 + 0,747 .
mc 2 2 2

2
2,58 — 0’747) +3,28% = (71,66 + 3,41) Mila;
2

O r = — 1,66 + 3,41 = 1,75 Mlla;
Ome = 1,66 + 3,41 = 5,07 MI1a;
ap = 001;05B=0,01-40=0,4>0,3;

{ _ Ime

Tba = Rbt ser _. ._l.:_éz_ngg.z 1,37 > 1,0.
0,2 +oB 0,2+04

[Ipunumaem vp4 = 1,0. Torna vps Rps ser = 2,1 MIla > 0y = 1,75 MIla, 1. €.

HaKJIOHHbIE TPeLHHbI He 00pa3yloTCA.

Ceyenue I1-11.
[Ipon3BoaMM aHANOrHYHbIH pacyer. B aTtom cevennu /, = | ,H, CIENOBATENBHO,

P2=8459K.H

) 3
0, = M = 5,49 MIla.

154 - 103

Paccrosinne cevuenua [/-II o1 onopHOH peakuuM pasHO X = 959 — 130 =
=829 mm> 0,7h=0,7 - 890 = 623 MM, cneqoBaTeIbHO, HE YYHTBIBAEM MeCT-
HOE OeHCTBHE ONOPHOH peaKiIuH.

Paccrosnve ceyewma I[-II or mnepBoro rpysa paBHO X =1350-829=
=521 MmM<O0,7h =623 MM, clemOBaTeNbHO, YYHTHIBAEM MECTHOE HCHCTBHE
nepsoro rpy3a £y =32,7kH,y =h ~ yo = 890 — 426 = 464 mm;

o X 52 oo _ oy 464 oo
h 890 h 890
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W3 1abn. 39 naxogum ¢y, = 0,05. Torpa
31 100

Oy loc = Oy = 0,05 ——— = 0,022 Mlla.
yloe Y 80 - 890
[Tonepeunas cuna B ceueHuu //—II paBHa:
0= 169,3 — 829 (169,3 — 164,3) = 166,3 xH;
1350
166,3 - 10° -23 490 - 10°
Ty =~ = 3,24 Mlla;
15064 - 10° - 80

—_ 2
Opr = 3 §-:‘-"-9-i2—9-=9-2-2- +]/iifl?_5-9-=-‘23) +3242 = (3 2,76 + 4,24) MIla;

Ome = — 2,76 + 4,24 = 1,48 Mlla; Ome = 2,76 + 4,24 = 7 Mlla;

Yba = __l:.l[gg___= 1,26> 1’0_

0,2+ 0,01 -40

Torga yps Rpt ser = 2,1 MIla > 0,,; = 1,48 Mlla, T. €. TpemnHbI He 00pa3y-
I0TCA.

Taxum o6pazoMm, B npenernax JIHHbI Nepeaud HanpsODKEHUH TPELUMHbI He 06-
pa3yoTCH, Y0 06ecneunBaeT HAMEXKHYI0 aHKEPOBKY HANPATracMOH apMaTyphl.

Ilockonbky creHka DankKK apMRPOBaHA TOJILKO MONEPEYHON apMaTYpPOH KIlac-
ca A-Ill, k HeH npenPABNAIOTCA TPeOOBAHHA NO TPEIMHOCTOMKOCTH 3-H KarTero-
PHH, M, CIEAOBATEJIPHO, PAacyYeT IO PAaCKPBITHIO HAKJIOHHBIX TPEILUMH MPOH3BO-
OUTCA JUIIp NpH 0Opa30BaHMH HAKJIOHHBIX TPEIMH OT AEHCTBHA BCEX HArpy3o0K
npH vf = 1,0 u ycunua obxarua P npu vgp = 1,0. B manHom ciyvae npu nencr-
BHH TaKHX Harpy3oK HaKJIOHHbIe TpeuHbl Oyayr OTCYTCTBOBaTh HE TONBKO B
npeaeinax 30HbI nepeflauyd HanpsDKeHHWH, HO M BO BCeH Oanke, Tak Kak B Oonee
YAATICHHBIX OT ONOpPHI CEUCHUAX 3HAYCHUA (), 2 CNeMOBATENBHO, M Txy H Upyy Oy-
OyT MEHBIIMMH, YeM B ceueHMH [/-II. TakuM oOpa3oM, pacyeT no pacKpsITHIO
HaKJIOHHBIX TPCIUHMH HE MPOU3BOLAHM.

XI. Pacuer no nedopmamuam

Ilockonmbky MOMeHT B cepenuHe MpoJieTa OT BCEX HArpy3oOK IpH 7= 1,0,
paBHblt M,,, = 560 xH - M, He npeBbiuaer MoMenTa M., = 664 kH - M, onpe-
JejleHHoro B n. VIl npu Tsp = 1,0, kxpuBH3HbI ONpeneNiseM KaK A CIUIOLIHOTO
Tena.

[Tockomxy nporud 6anku OrpaHHIMBAETCA TONBLKO ICTETHYECKHMH TpebGoBa-
HHAMH, pacyeT NpOH3BOAHM Ha JEHCTBHE MOCTOAHHBIX M JUIMTEJNIbHBIX HATpPy30K

mpe Y = 1,0. MoMeHT B cepeagHHe MNpoOJNeTa OT TAKHUX HArpy3oK paBeH
M] =475 xH - m.
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Ipmwmuman vy, = 2,0 (eM. T1abn. 41), ¢p, =085, ycunue obxatus (u3
n. II, 2 6) an Ysp = 1 PaBHBIM P; = 9479 xH u e, = 353,5 MM, onpesienum

v (1] 0 (1]

M 475 - 10° . 2
2 wp1 Ep Leg 0,85-3,25.10%.15064-10
P,e 9479 .10° .
cpblEbIred 085-3 25-.10%.15064-10

Cornacho n. 1, la H 63 ONpEAEIMM Oy = Og +0g + 09 = 21 +40+ 75,5 =
=136,5MIlano’y =0, = 0.

Torpa
€ — € 0 136,5
(——) b ° =——-—s£-——-—=-————-——-————=00835 10~ 1/MmMm.
he 2-10°h, 2.10° -817,5
CBA3M C O0Opa30oBaHMEM B CXAaTOH 30HE HaYaIbHBIX TpeuwMH (cM. m. VI)
KPHUBHU3HDI - (-—— ) (—) . yBeJIMYMBaeM Ha 15 %, a KpUBH3HY (T") .
Ha 25 %:

(T) .= 1,15-0,228.. 107 = 0,262 - 10~ 1/mm;
‘rl_) 3 = 1,15 - 0,0805 - 10~° = 0,0926 - 10°° 1/Mm;
(-}—] , =1,25-0,0835-107 = 0,104 - 10~ 1/mem;

DK TOM. nocxonms H-) .+ =), = (00926 +0,1044) 107 = 0,197 %

X 107 l/MM>( L) gps =0,0926-1075 .2=0,185-10" 1/MmM,  cymmy

(—-}-—-) ——-) He KOPpPeKTUDYEM.

[lonHasa KpUBH3HA B CepeOuHe Nnponera OalKH paBHa:

] _ (4 1 ] _ -5 _
(-,-,-) = (7—) - [ (-;-) o+ (7-) 4] = (0,262 — 0,197) 1075 =
= 0,065 - 10~° 1/mMm.
YCIOBHO NpHHHMMAaA BCI0 Harpy3Ky KakK paBHOMEPHO paclpeneNiecHHYI0 (0m =

= -—Sg-) , ONpeesuM nporub no ¢gopmyse (269):

[= (—1-) pm P = 0,065-1073 458 11 700% = 9,27 mm.

[Tockoneky I/h = 11,7/0,89 = 13,1 > 10, Bnusauue ne¢opMalii CABUTra He YUH-

[
ThiBaeM. [lpenensHO JONyCTHMBIH Nporund s O0ajloK NMOKPBHITHA paBeH =

11700 250
550 46,8 MM, UTO 3HAUMTEJIBHO NPEBBILIACT BBHIYMCIICHHOE 3HAYCHME

=927 mMm.
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8t1

IMPUIIOKEHHE 2

COPTAMEHT APMATYPb! T

adnuua l

HoMuuant- PacueTHas mwrowans nonepevyHoro CeYeHUE CrepXKHeBOH apMaTyphl U HuaMerprl ans

HEIH Axa- NPOBONIOKH, MM? , IPH UMCNE CTepxHeH

MeTp, MM OPORONQ- { CTEPKHEBOH
3 N N N N R RN o | spwaryp

3 14,1 21,2 28,3 35,3 42,4 49.5 56,9 63,6 0,055 + —

4 12,6 25,1 37,7 50,2 62,8 154 879 100,5| 113 0,099 + -

d 19,6 39,3 58,9 18,5 98, 2 11783 13751 87,1 176,7 0,154 + —

6 28,3 57 85 113 141 170 198 226 254 0,222 + +

7 38,5 17 115 154 192 231 269 308 346 0,302 + —

8 50,3) 101 151 201 251 302 352 402 453 0,395 + +

10 18,5 | 187 236 314 393 471 550 628 107 0,617 — +

12 113,1 | 226 339 452 565 679 792 905 1018 0,888 - +

14 153,91 308 462 616 769 923 1 1077 1231 1385 1,208 — +

16 201,1 | 402 603 804 1005 1206 1407 1608 1810 1,578 - +

18 254,5 | 509 763 1018 1272 1527 1781 2036 | 2290 1,998 - +

20 314,21 628 942 1256 | 1SN 18835 2199 | 2513 } 2827 2,466 - +

22 380,1 | 760 1140 1520 { 1900 | 2281 2661 3041 3421 2,984 — +

25 490,9 | 982 1473 1963 | 2454 | 2945 3436 3927 | 4418 3,84 - +

28 615,8 ) 1232 1847 2463 3079 | 3695 | 4310 ‘ 4926 | 5542 4,83 — +

32 804,3 | 1609 2413 3217 | 4021 | 4826 | 5630 | 6434 7238 6,31 - +

36 1017,9 | 2036 3054 | 4072 | 5089 | 6107 7125 8143 | 9161 1,99 - +

40 1256,6 | 2513 | 3770 | 5027 | 6283 | 7540 | 8796 10053 }11310 9,865 - +

[IipuMeuanua:1l. HoMMHanbHbIA guamMeTp CTepXKHeHl mNst apMaTyphl NepHONHYECKOTO IIpOGQHITIS COOTBETCTBYET HOMUHATTBHOMY
OHAMeTPY PaBHOBENUKHX [0 IUICLUIAAH NONEPEYHONO CeUEHH A IMalXHX CTepXKHeH.

2. 3Hak ,,+" onpedendeT HaMuMe AMAMeTpa B COpTaMeHTe; OHanNa30HLI AMaMETPOB 1A PA3NIHMYHBIX KITACCOB CTEPXKHEBOH apMarypsl
H NPOBONOKH NpuUBeOdeHE B Tabn. 17.

3. Ans nposonoxys xnacca Bp-l Teopervueckag macca 1 M npu auamerpax 3, 4 ¥ § MM NpHHAMACTCA COOTBETCTBEHHO paBHOM
0,052, 0,092 u 0,144 xr.



Tabnuuya 2

PacueTHasd moinadp NMONEPEUHOro CeYeHHA
apMaTypHBIX KaHaTOB, MM?, IPH HX YKCIIE

BEN N N N

Knacc Homunany- | Teopernuec-
KaHaTa

K-7 6 0,173 22,7 45,4 68,1 90,8 113,5
9 0,402 51 102 153 204 255
12 0,714 90,6 181,2 271,8 | 3624 453
15 1,116 141,6 283,2 | 4248 | 5664 708

K-19 14,2 1,014 128,7 2574 386,1 | 514,8 643,5

IIpoooaxcernue raba. 2

Knacc | HomuHans-| Teopernuec- PacyeTHad INTOIANEL NMOMEPEYHOI'O CeUEHHA
KaHaTa Kasa Macca apMaTypHbIX KaHaToB, MM’ , IPH HX YUCIIe
1m, KT
N A O

K"? 6 0:173 136:2 15819 181}6 204:3
9 0,402 306 357 408 459

12 0,714 543,6 634,2 724.,8 815 4

15 1,116 849.6 991,2 1132.8 1274 ,4

K-19 14,2 1,014 772,2 ‘900,9 1029,6 1158,3

INpunmevanue. HoMuHANIBHBIR auaMeTp apMaTypHOro KaHaTa COOTBETCTBYET
THAMETPY OKPYXKHOCTH, OMKCAHHOH BOKPYT er0 CeUcHHUA.

[MPUJIOKEHUE 3
OCHOBHbBIE BYKBEHHbLIE ObO3HAYEHHA

YCUHJINA OT BHEWHHX HATPY30K
H BO3JEHCTBHMH B NMNONEPEYHOM CEYEHHMH JJIEMEHTA

M — n3rnGaroliMd MOMEHT WIX MOMEHT BHELUHHMX CHJI OTHOCHTENIBHO
LIEHTPa TKECTH NPHBENEHHOTO CEUCHMS;
N — npoponpHag CHNa;
Q — nonepeyHas cHia;
T — xpyTALUM# MOMEHT;
Mgy, M, — n3rnGaloiine MOMEHTb COOTBETCTBEHHO OT KPaTKOBPEMEHHbIX Har-
M,,;, PY30K, OT NOCTOSHHBIX H [UIMTENbHBIX HArpy30K H OT BCEX Harpy-
30K, BKJIIOYass NOCTOAHHbIEC, IJIMTEIIbHbIE H KPATKOBpEMEHHbIE,
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XAPAKTEPUCTUKU NPEABAPHUTE/IBHO HANMPAXEHHOI'O 3JIEMEHTA

P — ycunue mnpenBapuTensHOro obxatHs, onpeaenaeMoe no popmyie

(8), ¢ yueTOM IOTEpPD NPEABAPUTEILHOrO HANpPsOKEHHA B apMaType,
COOTBETCTBYIOLIUX PacCMAaTpPHBacMOH CcTaIHK paOOTHI ITEMEHTA,

P, , P;— 10 Xe, C YIeTOM COOTBEICTBEHHO IEPBHIX H BCEX MOTEPh HaNpsDKe-
. HHH; )

Osp , Osp — NMPEABAPHTE/bHBIE HANPAXEHHS COOTBETCTBEHHO B HANPATaeMOH ap-

matype S U S 10 obxarusa GerOHa (IpH HATAOKCHHH apMaTyphl Ha

YyNOphl) HWIA B MOMEHT CHHXCHMA BEJHUMHBI IpPEIBapHTEBHOIO

HanpspkeHuss B OeTOHE 10 HynA BO3JACHCTBHEM Ha JIEMEHT BHEWl-

HUX QaKTHUCCKHX WIH YCIOBHBIX CHII, ONPEREIAEMDBIC, COIJIACHO

ykaszamuam nm. 1.15, 1.19 n 1.20, ¢ yueroM notepp npeaBapHTEb-

HOI'O HaNpsOKEHWA B apMartype, COOTBETCTBYIOUWMX pacCMaTpHBae-

MOH cTafiud paboThI INIEMEHTA;
Osp1, — HANPSOKEHUS Ogp C YUETOM COOTBETCTBEHHO NEPBBIX H BCeX NMOTeps;

Osp2
Opp — CKMMAIOLIHE HAaNpspkKeHUa B OeTOHe B CTaOMHM INPeIBaPHTCIILHOIO
obxxaTHa, olpenenseMsele, corjiacio mil. 1.21 u 1.22, ¢ yueroMm
IoTeph NpPeABAapHTEIBHOrO HanpsikeHUsi B apMaType, COOTBETCTBYIO-
UMX Pa¢cCMAaTPHBAEMOH CTa[IMH PabOTHI INTEMEHTOB;
Tsp — KO3hOHIMEHT TOYHOCTH HATAKEHWA apMaTypsl, ONpenenseMbid
COrnacHoO ykKa3zaHuam 1. 1.18,

XAPAKTEPHCTHKH MATEPHAJIOB

Rj, —~ pacueTHble CONMpPOTHBIICHHA GeTOHA OCEBOMY CXaTHIO IS Mperelb-
R b ser HBIX COCTOSSHHH COOTBETCTBEHHO IIEpBOH H BTOPOH TPy,
Ry ., — pacueTHbie CONPOTHBIIEHUA GETOHA OCEBOMY pacTSXKCHHIO 1A Ipe-

Ryt ser THEMBHBIX COCTOSAHHIT COOTBETCTBEHHO NMEPBOH M BTOPOI I'PYII;
Ry, — nepenatoyHas npovyHocTs GeroHa, HasHauaeMas COrJIaCHO yKa3a-

©) HEAM 0. 2.3;
Ry™" , — pacueTHble CONPOTHBIIEHHA GeTOHa COOTBETCTBEHHO Ry, R, ser H
®) ' '
R bt.ser * Ry cer NPH Kacce GeTOHa, paBHOM IEPEJATOYHON NPOYHOCTH
(p) :
Rb,ser R bp

Rg, — pacyeTHOE COMpPOTHBJIEHHE apMaTypbl PACTAKEHHIO [JIA IPeIesib-
R ¢er HBIX COCTOSAHMIA COOTBETCTBEHHO NEpBOii ¥ BTOPOH I'DyIHI;
Rgw — pacyeTHOE CONPOTHMBJIEHHE NONEpeYHOM apMaTypbl PaCTAXKEHHIO,
onpenensaeMoe COrnaCHo yKa3aHuam m. 2.25;
Rge — pacueTHOE CONPOTHBIICHHE apMaTyphbl CXKAaTHIO IJIA MNpeIeNbHBIX
COCTOSIHMH NEpBOH IrpyMmIlbl;
E'p — HavanbHbIi MONYIh YIPYTrOCTH 6€TOHA NPH CXXATHU M PACTAKCHUM;
E¢ — MOOynb ynpyrocTi apMaryphl;
Q — OTHOILCHHE COOTBETCTBYIOLMX MOJIyJIeH YNpPYTOCTH apMarypsl E;
u OeroHa Ep.
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XAPAKTEPUCTHKH MOJNOXEHUSA MPOLOJIbHON APMATYPbl
B MOINEPEYMHOM CEMEHHH 3JIEMEHTA

S — 0003Hauenne NMPOJOIILHOM apMaTyphli:

a) TNIpH HAJIHUMM CXKATOH M PACTAHYTOH OT AEMCTBHUA BHeELIHEeH Harpy3KH 30H
CEUEeHHSA — PACNOJIOKEHHOH B PacTAHYTOH 30HE;

6) mpH NOMHOCTBHIO CXKATOM OT AeHCTBHA BHELIHEH HArpy3KH CEYeHHMHM — pac-
MOJIOXKEHHOM Y MEHEe C)KaTOH I'DPaHH CCUCHMHA,

B) NpH IONMHOCTBIO PAcTAHYTOM OT NEHCTBHA BHEUIHEH HAarpy3KH CEYeHHH
BHELCHTPEHHO PacTAHYTHIX 3JIEMEHTOB — PacNOJIOXKEHHOH y GoJiee pacTAHYTOH
I'paH¥ CEYeHMH,

S’ — o0003HaYeHHe MPOAOILHON apMaTyphl:

a) TIPH HATMYMM CKATOH M PAaCTAHYTOM OT [JEHCTBHS BHEUIHEH Harpy3KH 30H
CeUYeHHs — PacNoOOXKEHHOH B C)KaTOH 30HE;

6) MpH NOJNHOCTBI0 CXATOM OT ACHCTBHA BHEIIHEH HArpy3KH CEYCHHH —
PAcIOJIOXEHHOH y OOJlee CXKaTOH I'paHH CEYEHHHA,

B) Npu INOJHOCTBI0 PAaCTAHYTOM OT HEHCTBHMA BHEIUHEH HArpy3KH CEYCHHH
BHELIEHTPEHHO PacTAHYTBIX 3JIEMEHTOB — PAcMOJIONKEHHOH y MEHee pacTAHYTOH
IpaHH CEYECHHsI.

FEOMETPHMECKHE XAPAKTEPUCTHKH

b — 1IMpUHa NPAMOYTOJILHOTO CeYeHMs; lMpuHa peGpa TaBpPOBOro H
JBYTaBpOBOI0O CEUCHHH;
b £ b'f — IIIKPHHA ITOJIKM TaBPOBOro M JBYTAaBpPOBOro CeueHUH COOTBETCTBEH-
HO B PAaCTAHYTOH H C)KaTOH 30HaX;
h — BbICOTa NMPAMOYTOJILHOIO, TABPOBOI'O H ABYTABPOBOIO CEUYCHHIA;
he, h'p— BbiCOTa IOJIKH TABPOBOrO M [\BYTaBPOBOTO CEYEHHUIl COOTBETCTBEH-
HO B PaCTAHYTOH H C)KaTOH 30HaX;
D — pyamerp KOJNbUEBOrO WIH KPYTIJIOrO CEUEHH ;
Agp, A’y — TUIOWAND CeveHMs HANPATaeMO YacTH apMaTyphl COOTBETCTBEHHO
Sus':
A, A'S — IUIOLLIafth CEYEHUs HEHaNpAraeMOH UacTH apMaTypbl COOTBETCTBEH-
HOSuS';
d — paccTOAHME OT PAaBHOOCHCIBYIOILUMX YCHIMH B apMarype S 10 Onu-
' KaHllleH IrpaHu,
@' — paccTosHue OT paBH?,ueﬁcmymu“Leﬁ [peNenbHBIX PacTArUBAIOIIKX
., Ycwiuu B apmarype S Ao ﬁnmannfen rpaHu,
g, @, — PACCTOAHME OT PaBHOMIEHCTBYIOLUEH yCHIIMH B apMaType COOTBETCT-
BEHHO IuTomaznpio A ; 1A o, no Gnwkaiiuei rpaHu;
ho — pabouas BbICOTA CeueHud, paBHasg 1 — a;
X — BBICOTA CXXATOH 30HbI OETOHA,;
£ — OTHOCHTeJIbHAs BbICOTa CXKaTOH 30HbI GeTOHA, paBHadA X /ho;
§ — PacCTOAHHE MEXAY XOMYTaMH, H3IMEpEHHOE IO AJIHHE JJIEMEHTA;
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€y — IKCLUEHTPHCHTET NPOROMbHOM CHIbL N OTHOCHTENLHO LEHTPA TaXKeC-
TH NPUBEEHHOrO CedeHMA, pasHbid M/N K onpepenseMslit B cOOT-
BETCTBHH ¢ YKa3aHHAMH 1. 3.35;
€,p — IKCHEHTPHCHTET YCHINA IpEeABAPUTENBHOrO obxarus P OTHOCH-
TeILHO UEHTPA TAKECTH NMPUBEHEHHOIO CEYeHHA, ONpele/iaeMblH B
COOTBETCTBUM C YKa3aHuaAMu 1. 1.19;
€0, 0t — IKCUCHTPHCUTET DPABHOAEHCTBYIOUICH NMPONONBLHOH cWibl N H yCH-
NIUA NpEeNBAPHTEHLHOrO 00xaTnA P OTHOCHTENBHO LEHTPA TAXECTH
NMPHBEACHHOrO CCUCHNA,
e , ¢ — paccTosHME OT TOYKH NPWIOKEHHA NPOMONLHOM Cubl N o paBHo-
neficTByIoilieli yCWIHii B apMaType COOTBETCTBEHHO S U S ;
€y €5p — PACCTOAHUE COOTBETCTBEHHO OT TOYKH NPWIONKCHHA NPOMOILHOH
cwinl NV | ycwnuda npeasapuTebHOrO obkarusa P Ho mMeHTpa TAXeC-
TH CeYeHHA apMaryphl S,
! — nposner 3neMeHTa,

lo — pacueTHasa JUIMHA 3JIEMEHTA, NOABEPraloIerocs AHCTBHIO COKHMAI0-

1€ CHJIBI;
| — pajjMyC HHCPIMH NONEPEYHOrO CEYCHHS INEMEHTAa OTHOCHTENILHO
LEHTPa TAXKECTH CCUCHHUS;
d ~ HOMKHAJIBHBIH JHAMETpP CTEPXKHEH apMaTYPHOH CTAIIH;
Agy — IUIOIIAAL CEYEHMS XOMYTOB, PaclOIOKCHHBIX B OHOHM. HOpMalb-
HOM K NIPOMONILHOA OCH 371eMEHTa IUIOCKOCTH, NMePeceKalomei HaK-
JIOHHOE CeyeHHE;
Ag inc — TUIOLIATb CEUYCHHS OTOrHYTBIX CTEpP)KHEH, PACMOIOKEHHBIX B OHOH
HAKJIOHHOH K IPONOONIbHOR OCH 3JIeMEHTa IUIOCKOCTH, lepeceKalo-
HIEH HaKJIOHHOE CeueHue;

M — KO3GDHIMEHT apMHPOBaHKs, ONpeeNiaeMpId KaK OTHOLUIEHHE IIIO-
IIaaH CeYeHMA apMaTyphl S K IDIOWALM MOMEPEYHOro JemMeHTa bh
6e3 yyeTa CBECOB CXKaThIX H PacCTAHYTHIX NOJNIOK:

A — momaap Bcero 6eToHa B NONepedHoOM CeYeHHH;

Areq — IIOMANL NPHBENCHHOERO CEUYEHHA 3JIEMEHTa, onpelenseMas B COOT-
BETCTBHM ¢ YKa3aHMAMH 1. 1.21,
I — MOMeHT HHEepUMH CeueHHs OeTOHA OTHOCHTEJIbHO LEHTpPa TAXKECTH

CEUCHHMA IJICMEHTA;
Ireq — MOMEHT HHEpLUMH NPHUBEACHHOIO CEYCHHA 37IeMEHTa OTHOCHTEJILHO

ero LEHTpa TSDKECTH, OMpene/iAeMbIi B COOTBETCTBHH ¢ YKa3aHMA-
mMan. 1.21.

HHAEKCHI BYKBEHHbBIX OB O3HAYEHHHA

OnnobykseHHbIe HHOEKCHI

a — accidental (cnyvaiHbli) ;
b — beton (GetoH, cxcatbiit 6eToH) ;
¢ — compressive (C)XaTHe) ;
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e — eccentricity (IKCUEHTPUCHTET) ;

f — flange (nonka Oanku);

[ — force (Harpy3ka);

| — long (nnnTenbHbIi)

I — left (neBhbIN) ;
m — middle (cpemuui) ;

m — moment (MOMEHT) ,

m — main (rnaBHbIA) ;

n — normative (HOPMaTHBHBIH) ;

n — normal [npomonpHasa (HopManbHasi) CHnal;

p — prestress (ycunue o6xatys, NpeaBapuTe/IbHOE HANPSKEHHE) ;
R — pacuyeTHOE CONMPOTHUBIIEHHE |

r — right (npaBblii) ;

r — anpoBas Touxa (pacrnonoXeHHasA Ha PaCCTOAHHH 7 OT UEHTPa TAXKECTH) ;
s — steel (ctanw, apMaTtypa);

! — tention (pacTaAXeHHE) ,

{ — torsion (KpyuyeHHe) ,

u — ultimate (npenenvHbIH) ;
w — web (pebpo uau cTeHKa DankH) .

JIByX- H TpexOyKBEHHbIE HHICKCHI

an — anchoring (aHKEpOBKA) ;
cir — circular (xKonplEBOH) ;
cr — critical (KpUTAYECKUH) ;
crc — cracking (TpeliMHOOOpa3oBaHUe, TPELIHHA) ;
el — elastic (ynpyrui);
ext — extern (BHELUHMH, HAPY>XHBIH) ;
inc — incline (HakJIOHHBIA, OTOTHYTBHIH) ;
inf — infereior (HWXHUH) ;
ov — overhang (cBec TONKH) ;
pl — plastic (nnacTUYHbIN, HEYTIPYTHH) ;
red — reduction (npuBedeHHBIN) ;
ser — service (IKCIU1yaTallMOHHDBIN) ;
sh — short (KpaTKOBpeMEHHBIN) ;
sup — super (BEepXHHH) ;
tot — total (cymMMapHbIH, MOJTHbIH) .

MpumeuaHHe. IByx- U TpexOyKBeHHbIe HHAEKCHI OTAEHAIOTCA OT APYTHX HHIOCK-
coB 3anaToi. OoHOOyKBeHHbIe HHIEKCHI 3aMATON He OTAENAIOTCA.
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Hena 55 xor.

KIIACCHOHKATOP CTPOHTEJIBHBIX HOPM U NNPABHIJ1

Hacroammii Knaccudukarop ycTaHaBIIMBaeT pa3feiieHHe CTPOHMTENIBHBIX HODM H fIpa-
BHJI HA 5 yacTel, KaXkaas U3 KOTOPbIX OEIHTCA HE Ipynn.l,

Knaccudbuxarop npemHasHaueH IJIA YCTAaHOBJIEHUA cocTasa M 00o3HaueHMA (umdpa)
CTPOHTENIBHbIX HOPM H NPAaBHJI.

Iudbp momxen cocroars M3 6yxs ,,CHHIT’, HoMepa uwactu (onua mmdpa), HOMeEpPA
rpymmbl (ABe uudppbl) H HOMepa OOKYMeHTa (IIBe HU(PPbI), OTAENEHHbIX OAPYr OT UpYyra
TOYKaMHK, [OBe nociemuaue uudpsl, npucoeqUHAEMBbIe Yepe3 TUpe, 0603HaYalT HBE NOCnen-
HKe uudpsl roga yresepxxaeHud JokymMenra. Hanmpumep, ,,CHull 2.03.05-82”.

HomMmepa nokKyMeHTaM MPHUCBAUMBAKTCA B NOPAAKE perucrpandy CKBO3HbIE B Npeaenax
Ka8XJIOH IrpyNmbl HJIH B COOTBETCTBHUH ¢ pa3paboTaHHBIM IIepeuHeM NOKYMEHTOB NaHHOW
rpyIibl.

1. Opranu3zanua, ynpasjeHse, IKOHOMHKA

I'pynnui

01 Cucrema HOpMaATHBHBIX JOKYMEHTOB B CTPOHUTENIbCTBE

02 Opra"du3amnusa, MeTOOONIOTMA U 3KOHOMHKAE NMPOEKTHPOBAHUA M HH)KEHEPHBIX H3bICK 8HUH
03 OpraHu3zaiua CTpOHTENBCTBA. YTIPpABJICHHE CTPOHTEIIBCTBOM

04 HopMbI NPOOONKHUTEIBHOCTH NPOCKTUPOBAHUA H CTPOUTEIIHCTBA

0S IJKOHOMHKA CTPOHTEIIHCTBA

06 [lono>xeHusa ob OPraHU3aLUAX U JOJDKHOCTHBIX JIMIAX

2. Hopmsl NpOeKTHPOBAHHN

I'pynne

01 OBmme HOpMBbI NPOEKTHPOBAHMA

02 OcHoBaHMA W PYHOAMEHTDI

03 CrpourelsibHble KOHCTPYKIIMH

04 HuxxeHepHoe o0opynoBaHKHe 30aHHH U COOPYKeHUH. BHeulHue ceTH

05 CoopykeHusa TpaHCIOpTA

06 'mapoTrexHHueCKHe H 3IHEPTreTHUYECKHE COOPYXEHHA, MEITUOPATHBHLIE CHCTEMbl H
COOpYXKeHUuA

07 IInanupoBKa U 3ACTPOMKA HACENEHHBIX NYHKTOB

08 »Xunble ¥ oOnecTBEHHDbIC 31aHNA

09 TIlpomMbpIuineHHble NPEeaNpUATHA, NPOHU3IBOACTBEHHBIE 3IaHUA U COOPDYIXKEHHUS, BCIIOMO-
rarenbHbie 3aHHA. MHBeHTapHble 3[1aHNA

10 CenbCKOXO0O3AHCTBEHHDIE NIPEANPUATUA, 3TaHUA H COOPY KEHUA

11 Cxanab:

12 Hopmpbl oTBO A 3eMenb

3. Oprasu3anus, NpoH3BOACTBO H NpHeMKa pabor

I'pynnwi

01 OOwmme npaBHia CTPOUTENBHOTO NIPOK3BOOCTBA

02 OcHoBaHuA U G yYHIAMEHTDI

03 CrpouTenbHbie KOHCTPYKIHUH

04 3amuTHbIEC, H3OJAHOHHDBIE U OTOENOYHBIEC IIOKDPBITHA

05 HMikeHepHOE U TEXHOJIOTHUECKOEe 000OpYIOBaHHE H CeTH

06 CoOopyXEeHHA TPAHCNOPTA

07 I'uOpoTeXHUYECKHE H 3IHEPreTUYeCKUe COOPYIKEHHMA, MeENnHOPpaTHUBHbBIE CHCTEMbI M
COOPYKEeHUS

08 MexaHH3aUMA CTPOUTEIIBHOIO NPOHU3BOOCTEA

09 TIpoU3BOLCTBO CTPOMTENIbHBIX KOHCTPYKIIMH, H3STUH W MATEPHATIOB

4, CMeTHBIE HOPMBI

CocraB 4 o0003HaueHHe CMETHBIX HOPM H INpPaBHN YCTAHOBJIEHbl TOCTAHOBIIEHHMEM
F'occtpos CCCP or 18 uronsa 1982 r. N° 162.

5. HopMblI 3a1paT MaTepHANIbHBIX H TPYAOBBIX pecypcoB

I'pynnoi

01 Hopmsl pacxoaga mMaTepHanoB

02 Hopmbl noTpeOHOCTH B CTPOUTENBHOM HIBEHTApEe, UECTPYMEHTEe U MeXaHH3IMaX
03 HopMHpOBaHHE U OIL13Ta NMPOEKTHO-U3bICKATEIBCKUX paboT

04 HopmHpowaHHe U OIJIATE TPYOAa B CTPOUTEIIBCTHE



