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Kesie300eToHHBbIE KOHCTPYKIMHU: MeToanyeckre yka3aHus K BBITIOJTHEHUIO
KypCOBOT'O IIPOEKTa IO AUCHUILTHHE «XKene300eTOHHbIE KOHCTPYKIHH'"/
Cocr.JIymun B.W. -Heboxkcapsr : UH(¢) MITY, 2025. 61c.

MeToaudecKue yKa3aHusi COOTBETCTBYIOT TOCYIaPCTBEHHBIM 00Pa30BaTeIbHBIM
crangapram crnerranbHocTd 08.05.01. CTpoUTENnbCTBO YHUKAIBHBIX 31aHUN U COOPYKEHUN
no crneruanu3anuu «CTpOUTENIbCTBO BHICOTHBIX U OOJIBIICTIPOJIETHBIX 3/IaHUN U
COOPYKEHHUI».

[{enp MaHHBIX METOIUYECKHUX YKa3aHUN — yrIIyOUTh 3HAHUS CTYACHTOB TI0 TEME
«KoHcTpykimu u3 sxene300eToHa» U 0Ka3aTh UM MOMOIIb MPU BBIMOTHEHUH KYPCOBOM
paboTHI.

MeTtonudeckue yka3zaHus MpeAHa3HAUYCHBI IS CTYACHTOB JHEBHOU (DOPMBI 00yUYEHHUSI.



KOMITOHOBKA KOHCTPYKTUBHOM CXEMBbI CEOPHOT'O
BAJIOYHOI'O IIEPEKPBITHUA

B cocraB cOopHOro 0amo4YHOro MEKy3Ta)KHOTO MEPEKPBITHUS BXOJAT IIUTHI U pU-
reiid, ONMUPAOIIHUEcs Ha KOJIOHHBI (puc.]).

ITpu kOMIIOHOBKE COOPHOI0 OATOUHOTO MEPEKPBITUS HEOOXOUMO:

— Ha3Ha4MTh pa3MepPbl CETKU KOJIOHH,;
— BbIOpaTh HaNpaBJeHUE pUresei, Gopmy U pa3Mepsl UX MONEPEYHOTO CEUEHMUS,;
— BbIOpATh THII U Pa3MEPBHI IUIUT.

CeTka KOJIOHH Ha3HAa4yaeTCsl B 3aBUCHMOCTH OT pa3MepoB IUIUT U pureneil. Pac-
CTOSIHHE€ MEXIy KOJOHHaMHU JOJKHO ObITh KpaTHO 100 M W mpuHMMaeTcs B Ipe-
nenax (4,8 ...7,2) m.

HamnpaBnenue pureneil MOXeT OBITh IPOJOJBHBIM WJIM MONEPEYHBIM. DTO 00Y-
CJIOBJIMBAETCS TEXHUKO-3KOHOMHUYECKMMH IOKa3aTesssMU. BbIOOp THIa mornepeyHoro
CEUEHUs pUresiel 3aBUCUT OT crioco0a onmupaHus Ha HUX TUIMT. BricoTa cedyenus pure-

s h, :(115...110)1, rae [ —mponer purensd, mupuHa ero cedeHust b, =20 cu wim 30
CM.

Tun Mt nepexprITUs BHIOUpAETCs MO0 apXUTEKTYPHO-TUIAHUPOBOYHBIM TpeOoBa-
HUSM U ¢ Y4€TOM BEJIMUMHBI JICUCTBYIOIIEH BpeMEHHOMU (IMoje3HoM) Harpysku. [lpu
BpeMeHHOi Harpyske V < 7,0 kH/w’ HCIOIB3yIOTCS MHOTOIYCTOTHBIC ILIATHI, BHICOTA
cedyeHus1 KoTopbix paBHa (20 ...24) cm.

[1nuThl BRIMOJHSAIOTCA MPEUMYIIECTBEHHO MPEABAPUTEIBHO HAMPSKEHHBIMU, YTO
MO3BOJIIET MOJYYUTh YKOHOMHUIO 33 CUET COKPAILCHUS pacXo/ia CTau.

KonudecTBo THMOpazMepoB IUIUT JOKHO OBITh MUHUMAJIBHBIM: PSIIOBBIC TIHPHU-
Hoto (1,2 ...2,4) m, cBs3eBbie  muuThI-pactiopku — (0,8 ...1,8) m, dacagHbie MIUTHI-
pacniopku — (0,6 ...0,95) m.

B kagecTBe mpumepa B METOAMYECKUX YKa3aHUSAX MPHUHATO CIEAYIOIIEe:

— CBSI3€Basl KOHCTPYKTHMBHasi CX€Ma 3JaHUs C IONEPEYHBIM PaCIIOJIOKEHUEM

pureNneil m CeTKoW KOJOHH ¢ pasmepamMu B Iwiane 6,0x6,3 m (puc.l);

— YHUCJI0 3TaXkel — 9, BKIII0Yas moABal;

— BBICOTA ATaXKEH U mmoasana 2,8 u;

— pUTrellb TABPOBOTO CEUYCHHUSI IUPUHOIO b, = 20 cm U BBICOTOMH

1
h, = . 630 =45 cu (puc.2) 6e3 IPeaBAPUTENHLHOIO HANPSHKEHUS apMATYPBI;

(OT™MeTHM, 4TO MpEABAPHUTEIILHO Ha3HAYEHHBIE pa3Mepbl MOTYT OBITh YTOUHEHBI
IpU TOCJIEAYIOIIEM pacue€Te U KOHCTPYUPOBAHHM PHUTENs).

— IUIUThl MHOTOMYCTOTHBIE MPEABAPUTENBHO HAIPSIKEHHBIE BBICOTON 22 cm
(puc.2) (muupuHa psiaoBbIX AT 1,5 » U mauT-pacnopok 1,8 m);

— KoJIoHHBI ceueHueM 40x40 cu;

— BEJIMYMHA BPEMEHHOM HArpy3Ku MPUHUMAETCSl B JBYX BapUaHTaX:

1 Bapmant —V=1,5 kH/M’:

2 BapmaHT — V =45 kH/M".



KoHcmpykmuBHag cxemMa nepekpbimua

1
n-1 —1 n-1 n-1
A= 1= = X |
| | N
mP—2 | np—2 Q| nP—2 I P2 0 —— ] — S
JNecmuuua ey
> ()
NADK S
O ©
—=x
S
NP-—1 MP—1 MP—1 NP1 MP—1 s
= T he] o 8
i | 8 Bl 8
—=%
S
MnP—1 MnP—1 nP—1 MP—1 nP—1 _Is
N M
oK) sl 8
0 ©
Nlecmuuua -
Pz W mp2 I 2 |l Sl
IX/ 5000 6000 6000 6000 6000
30000
2 3 4 |7 5 6
Paspes 1-1
+23.00
[ P-2 P-2 P—2 imo
19.60
[ P-1 P—1 P—1 }[
16.8
[ P—1 P—1 P—1 }[
14.0
[ P-1 P—1 P—1 ]
11.20
[ P—1 P—1 P—1 ]
8.40
[ P—1 P—1 P—1
5.60
[ P—1 P—1 P—1
2.80
[ P—1 P—1 P—1
0.00
S | —— —0.80
] P—1 P—1 P—1
—2.80
=5 == —3.89
6300 6300 6300
18900
A b B [
Puc. 1. KoHcmpykmubraa cxema 3gaHus
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2. PACYET M1 KOHCTPYHUPOBAHUE MHOTONIYCTOTHOM MPEJIBAPUTEJILHO
HANPSKEHHOMU IIJINTHI NEPEKPBITUS TPU BPEMEHHOM MOJIE3HOM
HATPY3KE V =1,5 kH/m’

2.1. Ucxoaubie JaHHBIE
Harpysku Ha [ m° HepeKphITHS

Tab6muma 1
Bun Harpysku Hopmartusnas | Koaddunment | Pacuernas
Harpyska, kH/mu’ | HagexHOCTH Harpyska,
110 HAarpy3Ke yr kH/Mm’
1 2 3 4
[TocTostHHas:
[Tonbr — mapkeT Ha MACTHUKE, 0,20 1,3 0,26
0 =20 mm
[{emeHTHO-IIECUAHAS CTSKKA, 0,54 1,3 0,70
§=30mm (y =18 xH /M)
MmuoronycrotHas cOopHas IUIMTa
MEPEKPHITUA C OMOHOJUYMBAHUEM 3.4 L1 3,74
mIBOB, 0 = 220 mm
HToro nocrossHHas Harpy3Ka g 4,14 4,7
Bpemennas:
[Teperopoaku, & = 120 mm (ripuBe- 0,5 1,2 0,6
JICEHHAs HATPYy3Ka, JJIUTENIbHAs) V,,
[Tone3nas (u3 3agaHus) 1,5 1,3 1,95
B TOM YHUCJIE
KpaTKOBpEMEHHas Vg, 1,2 1,3 1,56
JUTATENIBbHAS V), 0,3 1,3 0,39
HToro BpemeHHas Harpys3ka Vv 2,0 2,55
Bpemennass Harpyska 06e3 ydera 15 1.95
MIeperopoaoK Vy ’ ’
ITonHas narpyska g + Vv 6,14 7,25

[Tpumeuanue: k03pGUIUEHT HAIEKHOCTH 110 HArpy3Ke y; Ul BpEMEHHOH (110J1e3-
HOI) Harpy3Ku NPUHUMAETCS:

1,3 — Hp¥ [IOJTHOM HOPMATHBHOM 3HA4YEHHH HArpy3ku Menee 2 klla (kH/m’);

1,2 — HIpH [OJTHOM HOPMATHBHOM 3HaYeHHH Harpysku 2 xlla (kH/m’) n 6onee [1].

Harpy3ka Ha 1 mOroHHbIA METpP IJMHBI IUIUTHI IPU HOMUHAIBHOU €€ mupune 1,5
M C y4yeToM K03 ullMeHTa HaJe)KHOCTH 110 OTBETCTBEHHOCTH 3AaHus y, = 0,95:

— pacuetHas noctosiHHas g = 4,7-1,5-0,95 = 6,7 kH/m;

— pacuerHas nojHasg (g + V) = 7,25-1,5:0,95 = 10,33 kH/wm;

— HOpMaTHBHAas mocTosiHHas g, = 4,14-1,5:0,95 = 5,9 kH/wm;

— HOpMaTHuBHas nosHast (g, +V ,) = 6,14:1,5:0,95 = 8,75 xH/m;

— HOpMAaTHBHAas MOCTOSIHHAS U JuTenbHas (g, + V jn,) = (4,14 +0,8) -1,5-0,95 =
7,04 kH/m.

MarepuaJibl 151 IVINTHI

beToH Tskenblid Kiacca mo npoYyHoCcTH Ha cxkartue B20:
Ry, = Rpser = 15,0 MIla; Ry, = Rpiser = 1,35 MIla (tabmn. 1 [4], [Ipunooicenue 3),
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R,=11,5Mlla; Ry =0,9 MIla (tadn. 2 [4], Ilpunosxcenue 4),

11 = 0,9 (m. 2.1.2.3 [4]).

HauanbHblilt MOIyIb yrpyroctu 6erona E, = 27,5:10° MIla (ta6m. 4 [4], ITpuno-
orcenue S).

TexHOI0THs M3TOTOBJICHHSI TUTMTHI — arperaTHo-moTo4yHas. [lnuTta momBepraeTcs
TEIJIOBOM 00paboTke mpu aTMochepHOM JaBieHUH. HaTsokeHue HampsraeMou apmary-
PBI OCYIIIECTBIISCTCS PICKTPOTEPMUUYECKUM CTIOCOOOM.

Apwmarypa:

— NpoAoJIbHAs HampsraeMas kinacca A600:

R, = Ry ser = 600 MIla (tabn. 7 [4], IIpunosicenue 6);
R, =520 Mlla (tabn. 8 [4], [Ipunooscenue 7);
E,=2,0-10° MIla (nyukr 2.2.2.6 [4]).

— He”anpsraemas knacca B500:

Ry =435 Mlla (tabn. 5.8 [3], IIpunoscenue 7);
R,, =300 Mlla.

2.2. PacyeT IIIMTHI N0 NpeAeIbHBIM COCTOSTHUSAM NEePBOH IPyNIbI
OmnpeneseHue BHYTPEHHUX YCHJINH
PacyeTHbIil MpoJEeT MIUTBI B COOTBETCTBUU C puc.2:

I =6,0—0,4+w=5,69m_

[TonepeyHoe KOHCTPYKTUBHOE CEYEHUE TIITUThI 3aMEHSETCSI SKBUBAJIEHTHBIM JBYTaBPO-
BBIM ceueHueM (puc.3). Pazmepsl ceuenus miutel h = 22 cm;

hy=h—-a=22-3=19cm; h; = hy=(22-15,9)-0,5=3,05 cm;

br=149 cm; b}, =149 -3 =146 cm; b=149-159-7=377 cm.

[lnuTa paccuuThiBaeTCs Kak OJHOIPOJIETHAs IIapHUpPHO-OIepTas Oanka, 3arpy-
JKEHHAasl paBHOMEPHO-PACTIPEICIICHHOM HArpy3Kkoil (puc.4).

Yeunus OT pac4e€THOW MOJIHOW HArpy3KHu:
— M3rUOAIOIIN MOMEHT B CEpEANHE MPOJIETa:

V- (g +g/ )l _10,33-5,69° _ A8 KH a0
— TMOTIepeYHas Cujla Ha OIopax:

0- (g +2v)10 _10,33-5,69 _ 294
Ycunus oT HOpMaTUBHOM HArpy3ku (M3ruOarone MOMEHTHI)
— MOJIHOM:

M, = &, +8V” Jo 875 '85’692 =3541kH -

— IIOCTOSSHHOM M JUTATEIILHOM:
2 2
(g, + Vo B2 7,04-5,60
nl 8 -

=285kH -m

Pacuyer 1o mpoYHOCTH HOPMAJIBHOIO CCYCHUS NMPHU ACHCTBUM U3rHOAIOLIEro
MOMEHTA
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IIpm pacyere 110 MPOYHOCTH PACUETHOE MONEPEYHOE CEYEHNE TUIUTHI IPUHUMAETCS
TaBPOBBIM C IOJIKOW B C)KaTOM 30HE (CBECHI MOJIOK B PACTSIHYTOM 30HE HE YUUTHIBAIOT-
cs).

IIpu pacyere IpUHUMAETCs BCSI LIMPUHA BEPXHEH MOJNKK b, = 146 cm, Tak Kak

!
b, —b 146-37,7
2
rae [ — KOHCTPYKTUBHBIM pa3sMep IUIUTHI.

[lonoxxenue I'paHUIbI C)KaTOM 30HBI OIIPCALCIIACTCA U3 YCIIOBUA:
_ ’ ’ ’
M <M, _, =y,R,-b}-h}(h—0,5h)),

rae M —u3rubaromuii MOMEHT B CEepeAuHE MpoJieTa OT MOJIHOM Harpy3ku
(g +Vv); Mx:h; — MOMEHT BHYTPEHHHUX CHUJ B HOPMAaJIbHOM CEYE€HUU IUIUTHI, IIpU

:54,15<ll=l-578=96,3cm,
6 6

KOTOPOM HEUTpaJIbHAsA OCh IIPOXOJIUT 10 HUKHEU I'PAHU CXKATOU IIOJIKU; R, — pacyer-
HOE€ COINPOTHBJIEHUE OETOHA CHKATHUIO; OCTaJbHble 0003HAUYEHHUS IPUHATHI B COOTBETCT-
BUU C puC.3.

Ecnu 310 ycioBue BBINOIHAETCSA, IPAHULIA CXKATOM 30HBI MPOXOAUT B IIOJIKE, U
IUIOIIAb PACTSHYTOM apMaTypbl ONpENeNnseTcs Kak Uil IPSMOYTOJBHOIO CEYEHUs
IIMPUHOM, PaBHOW b’

4180 kH-cm <0,9-1,15-146-3,05(19 — 0,5-3,05) = 8054 xH-cm;
Ry =11,5 MIla = 1,15 kH/cw’.
41,8 kH'm < 80,54 kH-m — ycnoBue€ BBINOJHSAETCS, T.€. pacyeT BEAEM Kak s
MPSMOYTOJILHOTO ceueHus. Jlanee onpenensem:
M 4180

a, = R = =0,077;
Vo R, bR 0,9-1,15-146-19

amch-[ —gj; £=1-,1-2-0,077 =0,08.

X
5 :hi — OTHOCHUTEJIbHAS BBICOTA CXKATOM 30HBI 6CTOHa; JOJIDKHO BBITIOJTHATHCA
0

ycioBue ¢ < &, 1€ &g — rpaHUYHAs OTHOCUTEIbHASI BBICOTA CKATOM 30HBI.
3naueHue ¢ ompeaessieTcs 1o ¢opmyiie:

Xg 0,8
fote 08 (32 [4)
0 1+ s.el
Epult
Te &, — OTHOCHUTENbHas nedopmamus apMaTypbl PACTSHYTOW 30HBI, BBI3BaHHAS

BHEIIHEH HArpy3KOU IPU JOCTUIKEHUU B OTOU apMaType HaIlPsKEHUsI, PABHOIO R; ;
st — OTHOCUTENBbHAA JehopMalius cKaToro OETOHA MPU HAIPSKEHUSX, PABHBIX
R, npuanmaemas pasuoi 0,0035.
JI1s1 apMaTypsl ¢ YCIIOBHBIM IIPEAEIOM TEKY4YECTH 3HAYEHUE & ONPEACIIACTCS 110
bopmyiie:
R, +400-o0,

Eyu = T” (apmatypa A600 umeeT yCIOBHBIN Npeesl TEKYUeCTH ),
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TI€ 0y, — IPEABAPUTEIbHOE HAMPSIKEHUE B apMaType € y4ETOM BcexX 1oTephb U ko3 hu-
LHUEHTOM Y5, = 0,9.

[TpenBapuTensHOE HANPSHKEHUE apMaTypbl oy, MPUHUMAIOT He Oonee 0,9 Ry, nns
ropsiYeKaTaHod U TEPMOMEXaHUYECKH YIpouHeHHOU apmaTyphl (A600) u e 6onee 0,8
Ry, s XonoaHoaepOopMUpPOBAaHHOM apMaTypbl M apMarTypHbIX kaHaToB (2.2.3.1
[4]).

ITpunumaem oy, = 0,8R;, = 0,8-600 = 480 Mlla.

IIpyn npoeKTMpOBaHWM KOHCTPYKLMIN IIOJIHBIE CyMMAapHBIE IIOTEPU CIIENYET MpPH-
Humatb He MeHee 100 MIla (1. 2.2.3.9 [4]), Aoy, = 100 Mlla.

[Ipu onpenenenuu &;,; :

oy = 0,9-480 - 100 = 332 Mlla;

520+400-332 0,8 B .
gs,el = 2,0105 —0,00294) é:R _1+0,00294_0’435’
0,0035

a, :g( —%):0,340; QU < .

[Tnomans cedenust apMaTypsbl onpezessieM o hopmyre:
_Tm ‘R, 'b'f'ég'ho )
sp )
RS
Ecnu cobmonaercsa ycnoue & < £, pacdeTHOE COMPOTHUBIICHUE HANIPSITaeMOU ap-
MaTypbl R, IOMyCKaeTCsS YMHOXaTh Ha KO3(PQPUIIMEHT yCIOBHA pabOTHI )3, YUUTHI-
BAIOIIMA BO3MOXKHOCTH Je(hOPMHUPOBAHUS BBICOKOIIPOYHBIX apPMATYPHBIX CTAJICH MPHU
HAIPSHKEHUSX BBIIE YCIIOBHOTO TIpeiesia TEKYYeCTH W OmpenessieMblil o hopmyie:
7. :1,25—0,25§£1,1 (3.2 [6])

R

3

Ecoiu =2 < 0,6, 9yTo AJis TUIMT MPAKTUYECKU BCErAa COOJIIOAAETCS, MOXKHO MPUHUMATh
R

MaKCHUMaJIbHOE 3HAaueHHEe 3Toro kodddwuimenrta, 1.e. ys = 1,1.
A = 0,9-1,15-146-0,08-19 _ 4,02 en’;
v 1,1-52
R, =520MIla =52kH | cm’.
Tpunnmaem 63310 A600; A4, = 4,71 cu’.
Harmpsiraembie cTEp>KHH JOJKHBI PAcofiaraThCsi CAMMETPUYHO M PACCTOSIHUE Me-
XAy HUMU A0KHO ObITh He Oonee 400 mm mpu h > 150 mm (1. 8.3.6 [3]).

Pacuer mo npoYyHOCTH NPHU JeHCTBUM NMONEPEYHON CHIIbI
[Tonepeunas cuna ot noyiHOM Harpy3ku Q = 29,4 kH.
Pacuer npenBapuTenbHO HaNPSHKEHHBIX 3JIEMEHTOB IO CKaTOW OETOHHOW Iosoce
MEXKy HAKJIOHHBIMU CE€YEHUAMH NPOU3BOIAT U3 YCIOBUA:

O < op1* Jo1'Rybhyg (64 [4])



30,5

; b, =1460 e 5
| 1 =
l |
[
377 g
el
[ |
w0
L)
b, =1490 i
T ‘:"_

Puc. 3. Pacuemudoe ceueHue naumsl

(a+v)

lo=5680

M _max

Puc. 4. Pacyemwuaa cxema niumi U 3nopo younud
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@p1 — Koapdunment, npuauMaembiit paBabM 0,3 (1. 3.1.5.2 [4]);
b — mmupuna pebdpa, b = 37,7 cwm;
0<0,3:0,9-1,15-37,7-19 = 2224 xkH;
29,4 kH <2224 kH.
Pacuer nmpenBapuTenbHO HANPSHKEHHBIX M3TMOAEMBbIX 3JIEMEHTOB MO HAKJIOHHOMY
CECYEHUIO TMPOU3BOAAT U3 YCIOBUSL:
Q < Qb + st:' (65 [4])
QO — nornepeyHas CHJIa B HAKIIOHHOM CEYEHUH;
Q) — nornepeyHas cuiia, BOCIpUHUMaeMas 0ETOHOM B HAKJIOHHOM CE€YEHUHU;
0, — onepeyHas cuia, BOCIpUHUMaeMas MOMNEePEeYHO apMaTypoil B HAKJIOHHOM
CCYCHUU.

v R _-b-h>
Qb:%z Vb1 Cbt 0

, TpuHuUMaetrcs He Oonee 2,51 Ryrb-hy ¥ HEe MeHee

0,571 Rpb-ho;

®p> — KOd(pbuLHMeHT, npuHUMaeMblid paBHbIM 1,5 (1. 3.1.5.3 [4]);.

O» =2,501'Rprb-hy=2,5:0,9-0,09-37,7-19 = 145,05 xH;

Ry = 0,9 MIla = 0,09 kH/cm’;

Op = 0,501 Rpsb-hy = 0,5-0,9-0,09-37,7-19 = 29,01 kH.

CrnenoBaTenbHO, TOINEpPEYHAsl CUJa, BOCIPUHUMAaeMas OETOHOM, MNPAKTHYECKU
paBHa JCUCTBYIOLIEN B CEYEHUM IONEPEYHOM CUJIE, OITOMY MONEPEYHYIO apMaTypy
MOXHO He ycTaHaBiauBarh (1. 8.3.11 [3]).

2.3. PacueT miIuThHl M0 npeaebHbIM COCTOSSHUSIM BTOPO# IPyNiibl
I'eomeTpuyeckue XapakTepUCTUKHU MPUBEIEHHOT0 CeYeHH s
Kpyrmoe ouepranue mycTOT 3aMEHUM SKBUBAJCHTHBIM KBaJIpPAaTHBIM CO CTOPOHOU
c=0,9d=0,9-15,9 =143 cm.
Pasmepsl  pacyeTHOrO JBYTaBpPOBOIO CCYCHHs: TOJNILMHA MONOK A\ = hy= (22 —
—14,3) -0,5 = 3,85 cm; mmupuna pedbpa b = 146 — 14,3-7=45,9 cm;
LIMPUHA MONOK b, = 146 cm; b= 149 cm.
OmnpenenseM TeOMETPUYECKHUE XapPAKTEPUCTHKU MTPUBEIACHHOTO CEUCHUS
E. _ 2:10°
E, 27510°
[Tnomanb MPUBEACHHOTO CEUCHUS:
Ara=A+ ads = bl -h, + b hy + bc+ ad, = (146 + 149) -3,85 +45,9-74.3 +

+7,27-4,71 = 1826,4 CMZ; A=1792,16 ey’ — omazp ceveHus GeToHa.
CraTryecKkuii MOMEHT IPUBEACHHOIO CEYEHUSI OTHOCUTEJIBHO HUYKHEHN TpaHu:
Syed = b}. -h}.( h —0,5 h}) + by hy0,5hy + b-c'0,5h + avAga=
=146-3,85-(22 — 0,5-3,85) + 149-3,85:0,5-3,85 + 45,9-14,3-0,5-22 +
+7,27-4,71:3=19711,2 cv’.
YnaneHue UEHTpa TSHKECTH CEUYCHUSI OT €ro HUXKHEW TpaHu:

S 197121629 108 en
Ared 1826’4

b

Yo =
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MomeHT HHEPUOHUH NPUBCACHHOI'O CCUCHHA OTHOCUTCIIBHO €TO LCHTPA TAKCCTU!

b.(h.) > b , b, I
_ S\ ’ ’ ’ S
“ 12 by Iy (h =y, = 0,5k} ) +E+b'c'(095h—yo) T

+

tb by (7, -0,5h,) +ad, (v, —a) +146-3,85-(22-10,8-0,5-3,85)" +

_ 146-3,85°
2
45,9-14,3°
+—
12
+7,27-4,71-(10,8—3)2 =108236,8 cu*
MOMEHT CONPOTUBIIEHUS TPUBEACHHOIO CEYEHHUSI IO HUKHEUN TPAHMU:
1
W, =-""= 1082368 =10021,9 e’ .
Yo 10,8
To xe, Mo BEpXHEW IPaHMU:

1
Wi = ﬁ =9664 cn’ .
0

Pacuer npenBapuTenbHO HAMPSIKEHHBIX U3rH0AEMBIX 3JIEMEHTOB IO PACKPBITHIO
TPEIIUH MPOU3BOJST B TEX CIIy4asix, KOTaa COOII01aeTCs YCIOBHE:

M> M. (75 [4])

M —wu3rubaromuii MOMEHT OT BHEIIHEN HArpy3Ku (HOPMAaTUBHOM);

M,,. — n3rubarmmii MOMEHT, BOCIPUHUMAEMBbIIl HOPMaJIbHBIM CEYEHUEM HJIEMEH-
Ta Npu 00pa30BaHUM TPEUIUH U PaBHBI:

Mcrc = Rbt,ser' W+ P'eﬂp (80 [4])

W — MOMEHT CONPOTUBIICHUS IPUBEJECHHOIO CEUCHUS ISl KDAHHETO PACTSIHYTOrO
BOJIOKHA;

€yp = €,p T ¥ — PACCTOSIHHE OT TOUKHU NPHIIOKEHUS YCUIIUS NIPEJBAPUTEIBLHOTO 00-
KaTHs 10 SPOBOU TOUKH, HanOOJIee YIaICHHONW OT PACTSIHYTOU 30HBI;

€,p — TO K€, 10 IEHTPa THKECTH NIPUBEJCHHOTO CCYCHHUS;

¥ — PAcCCTOSTHUE OT IIEHTpPA TSAKECTU MPUBEACHHOTO CEYEHUS JI0 SPOBOI TOUKHU;

W=125W,.; Ins AByTaBPOBOT'O CUMMETPUYHOTO ceueHwus (Tabn.4.1[6]) ;

P — ycunue npeaBapuTeabHOTO 00KaTUsl ¢ yY€TOM MOTEPh MPEIBAPUTEIIHHOTO Ha-
NpSOKEHUSI B apMaType, COOTBETCTBYIOIIUX paccMaTpUBAeMOM CTaauu pabOThI dJie-
MeHTa. OnpenensieM:

_w.,, 100219

A, 18264
ep=yo—a=10,8-3=7,8 cmu;

149-3,85

+45,9-14,3-(0,5-22-10,8) + +149-3,85-(10,8-0,5-3,85)" +

=5,49 cm :

e,p=1,8+5,49=13,29 cu;

W=1,2510021,9 = 12527.4 ca’.
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IHoTepu npeaBaApUTEIBLHOT0 HANIPSIKEHUS apMaTypPbl

[lepBbie MoOTEpU MPEIBAPUTEIIHLHOTO HAMPSKEHHS BKIIOYAIOT MOTEPU OT perakca-
MU HaNpsDKEHUM B apMarype, MOTEpPU OT TeMIEpaTypHOro nepenaaa mpu TepMHUye-
CKOM 00pa00TKe KOHCTPYKIMU, TOTEPH OT jAedopmaliud aHKepoB U aedopmanuu Gop-
MBI (YIIOPOB).

Bropsie moTepu nmpeaBapUTEIbHOTO HAMPSKEHUS! BKIIFOUAIOT MOTEPHU OT YCAJIKU U
noy3ydectu 6etona (1. 2.2.3.2. [4]).

ITotepu OoT penakcaluu HapsHKEHUNA apMaTypel Aog,; ONPENEIIAIOT 11 apMaTyphl
kiaccoB A600-A1000 pu IEKTPOTEPMUIECKOM CTIOCOOE HATSIKEHUSI B COOTBETCTBUU
c m. 2.2.3.3[4].

Aoy, = 0,030, = 0,03-480 = 14,4 Mlla.

[Torepu oT TemmepaTypHOro nepenajga Ipu arperaTHO-MOTOYHOW TEXHOJIOTUHU
npuHUMaroTcsa paBHeIMU 0; Aoy, = 0.

[Torepu ot medopmaruu GopMbl IPU AIEKTPOTEPMUUYECKOM CIIOCOOE HATSHKEHUS
apMaTypsl HE yYUTHIBAIOT; Aoy,; = 0.

[Totepu oT nedopmaruu aHKEPOB MPHU IEKTPOTEPMHUUECKOM CIIOCO0E HATSIKEHUS
apMaTyphl HE YUUTBIBAIOT; Aoy, = 0.

ITepseie moTepu:

Ao-sp(l) :AJspl =+ AO’sz + AO'SP3 + AO’sp4 = 14,4 Mlla.

[ToTepu oT ycanku GeToHa:

AO—S]JS = 8b,sh'Es (24 [4])

Epsh — AePOpMaLIMK yCcaaku OeTOHA, 3HAUEHHUS] KOTOPbIX MOXXHO MPUHHUMATh B 3a-
BHUCHUMOCTH OT KJ1acca O€TOHA paBHBIMHU:

0,00020 — m1s 6etona kitaccoB B35 u Huxe;

0,00025 — nis 6etona kitacca B40;

0,00030 — s 6eToHa xitaccoB B45 u BhIe;

Acgys = 0,0002-2- 10° = 40 MIla.

[Torepu ot nmonsyuyectu 0eToHa Ady,s ONPENENAIOTCS MO (hopMyIe:
0,3agp, ., Oy

AO'Sp6 = ’

J’; Aoy (

I+aou,,| 1+ 1+0.8¢,,, )

red

T71€ Qpcr — KOOPIULIMEHT MoJ3yuecTr 0€TOHa, onpeaAesieMblil corfiacHo 1. 2.1.2.7 [4]
unu no Ilpunoowcenuro 16. Ilpunumaem ¢y ., = 2,8;
Oy — HAIIpSDKEHHUE B OETOHE HA YPOBHE LIEHTPA TSHKECTH PACCMAaTPUBAEMOM j — Oi
IPYIIIBI CTEPKHEN HAIPATaeMOW apMaTyphl;
2
_Hy + Fne .

b

o
v Ared ] red
Py — ycuiue npeaBapuTEIbHOI0 00KaTUS ¢ yU4ETOM TOIBKO IEPBBIX MOTEPE;
€,p — DKCIICHTPUCHTET yCUIIHNA P () OTHOCUTENBHO LIEHTPA TSHKECTH IIPHUBEACHHOIO
CCUCHUS,;
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Usp — KOOPPHULUEHT apMUPOBaHUs, PaBHBIN A,/A, rie A — IIolmanb NoNepevHo-
IO CEYEHHUs DJIEMEHTa; Ay, — IIOaAb PaCCMaTPUBAEMON TPYIIIBI CTEPXKHEW HaIps-
racMoi apmaryphbl.
Poy=Ag(0 — Aogy); oy = 480 MIla = 48 KH/CMZ;
Ao,y = 14,4 MIla = 1,44 kH/cm’s Pqy=4,71(48 — 1,44) = 219,3 kH,
eop = 1,8 cm;
2193 2193.7.8°
Oy = +
1826,4 108236,8

=0,2433 kH/cm’ = 2,4 MIa;

A=1792,16 s u=—*"1 _ 0002628
1792,16
Ao, = 08-7,27-28-2,4 ~34,73 Mlla.
v 7,87 -1826,4
1+7,27-0,002628( 1+~ "7 |.(1+0,8-2.8)
108236,8

ITomHoe 3HaueHUE IICPBBIX N BTOPBIX ITOTCPL:

i=6

Aasp(Z) = ZAGspi (28 [4])
i=1

Aoy = 14,4 +40 + 34,73 = 89,12 MIla.

[Ipu mpoeKTUPOBAHUN KOHCTPYKIIMH MOJHBIE CyMMapHbIE OTEPH JIJIsi apMaTyphl,
PACIIONOKEHHOW B PAaCTSIHYTOM MPU AKCIUTyaTallMu 30HE CEUYEHUS BJIEMEHTA, CIEAyeT
npunuMaTte He Menee 100 MIla (nm. 2.2.3.9[4]), nosToMy npuHHMaeM Ady,o) = 100
Milla.

ITocne Toro, Kak omnpeaeaeHbl CyMMapHbI€ MOTEPU MPEIBAPUTEIIBHOTO HATMPSIKE-
HUS ApMaTypbl, MOKHO ONPEAETUTh M.,,..

By = (05 — Adyp2) A
F,,— ycuiue npeBapuTeIbHOr0 00XKaTHsl C y4CTOM IHOJHBIX MOTEePb;
R, =(48,0-10,0) 4,71 = 178,98 kH,
M.,.=0,135-12527,4 + 178,98-13,29 = 4069,8 kH-cm = 40,70 kH-m.
Tak kak M3rudaromUii MOMEHT OT TOJIHOM HOPMATUBHOM Harpy3Ku

M, = 35,41 kH'm wmenbiue, yeM M, =40,70 kH'm, TO TpeIIMHB B PACTIHYTON 30HE
OT SKCIUTyaTaI[MOHHBIX HArpy30K HE 00pa3yroTcs.

Pacyer mnporumda miaMThI
Pacuer n3rubaempIx 3J1€MEHTOB MO MPOTHOAM MTPOU3BOJIAT U3 YCIOBUS:
S = S (97 [4])
rze f — mporud 31eMeHTa OT ACHCTBUS BHEIIHEH Harpy3Ku;
fuir — 3HAUCHHE TPEIESTHHO JOIMYCTUMOTO MPoruoa.
[Ipu nelcTBUM MOCTOSHHBIX, JJIMTEIbHBIM U KPAaTKOBPEMEHHBIX HAarpy30K Mporud
OaJIOK MJIM TUIUT BO BCEX CIIydasix HE JOJKEH npeBbimath 1/200 mponera.
JI71s1 cBOOOIHO omepToit OaIKu MaKCUMaJIbHBINA MPOTHO OMpEAEIoT 1Mo popMmyie:

f- szz( 1 jmax (100 [4])

r
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rae S — Kod((ULKEHT, 3aBUCSIIMN OT PacuyeTHOW CXEMBbl M BUJA HArpy3KW; Mpu
NEHCTBUM paBHOMEPHO paclpeaesieHHON Harpy3ku S = 5/48; npu AByX paBHBIX MOMEH-
Tax Mo KOHLAM OaiKku OT cuiibl o0xkaTus — S = 1/8.

1

(—j — IIOJIHad KpUBHU3HA B CCYCHHU C HanOOIBIINM H3FI/I6aIOH_[I/IM MOMCHTOM OT
r max

Harpy3Kd, IpU KOTOPOH OmpeaenseTcs mporuo.

[TomHyI0 KpUBH3HY M3THOACMBIX JJIEMEHTOB OMPEICIAIOT I YIacCTKOB 0e3 Tpe-
IIUH B PACTAHYTOM 30HE 1O (hopmyiie:

1 1 1 1
p— J— + J— —_ — .
r \r) \r), \rj
1 o
rac |[— | — KpI/IBI/IBHa OT HerOI[OH)KI/ITeHI)HOFO JACUCTBUA KpaTKOBpeMeHHbIX Ha-
F
TPy30K;
1 o
— — KpHUBU3HA OT IPOIOJIKUTCIBHOIO ACUCTBUA ITIOCTOAHHBIX WM JJIUTCIIb-
r

HBIX HArpy30K;

1 o
(— — KPHUBHU3HA OT HCIIPOIJOJIKUTCIBHOTO ACUCTBUA YCUIINA IIPCABAPUTCIIL-
rJs

HOro 00xkatus Pj), BBIYUCIEHHOIO ¢ YYETOM TOJIBKO IEPBBIX MOTEPD,

T.C. IPH JCHCTBUU MOMeHTa M = F, -¢, .

KpuBuszny s1meMenTa Ha ydactke 0e3 TpeluH ONnpeessitoT o GpopMmyiie:
1 M

r E, 1., ’
rae M — u3rudaromuii MOMEHT OT BHEIIHEH Harpy3Kd WJIM MOMEHT YCHUJIUS Tpell-

BapUTEIBHOTO 00KaTHsl OTHOCUTENBHO OCH, MPOXOISAIICH Yepe3 LUEHTP TAKECTH IMpH-
BEJICHHOT'O CEUEHUS;

1 .4 — MOMEHT WHEPIINHU MPUBEJICHHOTO CEUCHUS;

Ey1 — Monyns nedopmaniuu cxaToro 0eToHa, ONpeAeNseMblid o popMyIie:

Eb
Em = 1+¢b’cr 5
T7I€ @p,cr — KOIPPHUIHEHT MON3ydecT OETOHA, MPUHUMAEMBIN:

- ¢,.,=0,18 —pu HENPOJODKUTENILHOM NEHCTBUM HArpy3Ku;

— 1o T1abn.5 [4] unu o [lpunooicenuro 16 B 3aBUCUMOCTH OT Kjiacca OETOHA Ha
CKaTHe U OTHOCUTEIBLHOM BIAXXHOCTH BO3/IyXa OKPY KaloIleh cpeibl — Ipu
MPOJOKUTEILHOM JEHCTBUU HAarpy3KU;

— MPHU HEMPOAOJKUTEIILHOM JIEUCTBUU HArpy3kH, £,,=0,85E, (4.33 [6])

[Tporu6 omnpesaensieTcsi ¢ y4eTOM dCTETUKO-TICUXOJIOTUYECKUX TPeOOBaHMUIA, T.€. OT

JEUCTBUS TOJIBKO MMOCTOSTHHBIX Y BPEMEHHBIX JJIUTEIIbHBIX HArpy30K [1]:
1 M

— | =
r 2 Ebl -1 red

M ,, — n3rudarmuii MOMEHT OT IPOJOJKUTEIBHOTO IEHCTBHS TOCTOSIHHBIX U
JUTUTEIBHBIX HArpy30K, paBHbI M,; = 28,5 kH-m (cMm. 11.2.2)

nl
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E, 275-10°
E, = =
1+2,8 3,8

(lj = 22850 :3,64.10-5L_
r), 7,24-107-108236,8 cM

KpuBu3Ha oT KpaTKOBpPEMEHHOTO BBITHOA TIPH JEHCTBUM YCWIIHS TPEABAPHUTEIb-
HOT'O 00KaTus
(l} _ By ey
b
r 3 Ebl ) ]red

Py — ycunne 00xKaTHs ¢ y4eTOM NEepBbIX N0Tephb; Py =219,3 kH;
(1) 219,3-7,8-1,18 1
3

=7.24-10° MITa = 7,2410* kH/cm?;

~| = _ =0,68-107° —.
27,5-10% -108236,8 cu

B 3anac k€cTKOCTH IUIUTHI OLIEHUM €€ MPOTU0 TOJBKO OT MOCTOSIHHOW U JJIUTEIIb-
HOUM Harpy3ok (0e3 yué€ra BeIrn0a OT yCHIIHS MPEIBAPUTEIHLHOTO 00XKATHS):

f= (458.3,64.10‘5)-5692 =1,23cm < 2,845 cu;

r

Homyctumerit mporu6 f= (1/200)] = 569/200 = 2,845 cm.

1
Kpome Toro, moxer ObITb yuyTe€Ha KpUBH3HA (— , OOYyCIJIOBJIEHHas BBITMOOM
4

9JICMCHTA BCJICACTBHUC YCAJKH U ITOJIBYUYCCTH OceToHA B CTaIu U3TOTOBJICHUA OT HCPAB-
HOMCPHOT'O 00’KaTHs IO BBICOTE CEYCHHS IUIUTEHI.

3HaueHue (lJ omnpezensiercs no Gopmyie:
4

r
1 o,—0.
| =Zsb Zsb 4.31 [6
(rl E (4.31[6])

O, O, - 3HAUCHMS, YUCICHHO PABHBIC CyMME IOTEPh IPEIBAPUTEILHOTO HAMps-
YKEHUsl apMaTypbl OT YCaJKW M TOJ3Y4YECTH OETOHA COOTBETCTBEHHO IS apMaTypbl
pacTSHYTOM 30HBI U JUISL apMaTyphl, YCJIOBHO PAcCIIOJ0XEHHOW B YPOBHE KpaWHETO
C)KaToOro BOJIOKHA OETOHA.

Hanpsxkenue B ypoBHE KpaiiHEro CKaToro BOJIOKHA:

r_ Iy _P(z)'eop(h_yo).

. Ared Ired
Py — ycuine TpeBapUTENbHOTO OGXKATHS C YUYETOM MONHBIX [OTEPb;
P(z) = 178,98 KH,
. 178,08 178,98-7,8(22-10.8)
7 = 1826.4 1082368

CnenoBaTenbHO, B BEPXHEM BOJIOKHE B CTaUU IPEIBAPUTEIBLHOIO 00XKATHS BO3-
HHUKAeT pacTsHKeHUe, 0ITOMY O, MPUHUMAETCS paBHBIM Hymo: o, =0.

=—0,0465 kH / cm® =—0,465 Mlla .

CrnenyeT npoBepUTh, 00pa3ylOTCs JIM B BEpXHEN 30HE TPEIIMHBI B CTaIUU IPE/IBA-
PUTENBHOTO 00XKaTHSL:

M, =y W.,; o _P(l)(e()p,l —Tig ) (4.6 [6])

red bt ,ser
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rne W7 — 3Hauenue W, , onmpenenseMoe A pacTSHYTOro OT ycuius oOxatus P
BOJIOKHA (BEpXHETO0);

Vinf — PACCTOSIHUE OT LIEHTPA TSHKECTH IIPUBEIECHHOIO CEYEHHS 10 AAPOBOM TOUYKH,
HanOoJee yIaJeHHON OT IPaHU JIEMEHTA, PACTAHYTON yCHIUueM P(j) ;

Puy 1 e,y — ycuiue o0XaTusl C y4E€TOM IIEPBBIX MOTEPh U €0 HKCLEHTPUCHTET
OTHOCHUTEJIbHO IIEHTPA TSHKECTH MPUBEICHHOTO CEYECHUS;

(p) o
R, — 3Hauenue Ry, pU Kiacce OETOHA, YHCIEHHO PABHOM IIE€peJaTOYHOM

IPOYHOCTU Ry;
y = 1,25 — 1151 ABYTaBpOBOr0 CUMMETPUYHOrO ceueHusd (Taou. 4.1 [6]);
Vipf = 9664/1826,4 = 5,29 CM, €pp1 = 7,8 CM, P(l) = (O'Sp - AO'Sp(l)) AS,
Poy=(48—-1,44)-4,71 =219,3 kH; W.}=9664 om.
[lepenaTrounas npoYHOCTh Ha3HauaeTcss He meHee 15 MIla w He wmenee 50 % npu-
HATOrO Kiacca oerona (1. 2.1.1.5 [4]). Torna nist R,, =15 MIla mony4daem:

R =1,1 MIla=0,11 kH/cw’;

M..=1,25-9664-0,11 —219,3(7,8 —5,29) = 778,36 kH-cm = 7,8 kHm > 0.
CrnenoBaTenbHO, TPEIIMHBI B BEPXHEH 30HE B CTAJUU MPEABAPUTEILHOIO 00KaTHS
He oOpasyrorcs. B HIDKHEH 30He B CTaJMU HKCIUTyaTal[MH TPEIIUH TaKKE HET.

1 1
Jl51 neMeHToB 0€3 TpEelIMH CyMMa KPUBHU3H (— +| —| NpHUHUMAETCA HE MEHEe
r)y \r),

KPUBH3HBI OT YCHJIHS MPEABAPUTEIBHOTO 00KaTHS TIPH MPOJIOJDKUTEILHOM €ro JIeHCT-
BuH (cM. 1.4.22 [6]).
[Tpu pogOMKUTENHHOM IEHCTBUH YCUITHS TIPEIBAPUTEILHOTO O0KATHS:
27,5-10°

By == =124 10° MIa = 7,24:10° kH/cw’.
[lj = 178’29 ST8 178107 L
r)y  7,24-10°-108236,8 e

O = Aoys + Adys; 0= T4,73 MIa = 7,473 kH/cw’;
E,=2:10* kH/cw’;
(1) =, 78m rero L

r), 2-107-19 cm

(l] +(1J =0,68107 +1,967-10° = 2,65:10° .
3 4

r r CM
OT0 3HaueHHe OOJblIe, YEM KPUBH3HA OT YCWIMS IPEABAPHUTEIBHOIO O0XKaTHs

IPH TPOJIOJKUTENBHOM ero naeifctauu (1,78:107 L).
M

Taxum 06pazom, mporud MWIKUTH ¢ Y4ETOM BBITHOa (B TOM YHCIIE €0 MPUpPALICHUS
OT HEPAaBHOMEPHOU yCaJIKH M MOM3ydecTH OeTOHAa B CTaIWU HM3TOTOBIICHHUS BCIEICT-
BHE HEPABHOMEPHOTI'0 00KaTHs CEUEHHsI 110 BBICOTE) OyIET paBeH:

f:(%g.3’64.10‘5 —%.2,65-10‘5)5692 =0,155cm.
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3. BAPUAHT PACYETA MHOTI'OITYCTOTHOM NPEJBAPUTEJIBHO
HAIIPAXKEHHOMU IIVIMTHI HEPEKPBITUSA ITPU JEMCTBUHN
BPEMEHHOWM HAI'PY3KHW, PABHOM 4,5 kH/m’

3.1. UcxoaHble JaHHbIE
[TocTosiHHas Harpy3ka Ta e, 4YTO MPH pacueTe TUIMTHI MEPEKPHITHS Ha JICHCTBUE
Harpysku V =1,5 kH/m’ (cm. m. 2.1).
Haepysxu na I’ nepexpuimusl

Tabauna 2
Bup narpyskn HopmaruBhas Koad-t Ha- Pacuernas
Harpyska, kH/m’ | nexHOCTH 1O |  Harpyska,
HarpyskKe yy kH/M’
1 2 3 4
ITocTtosiHHast HAarpy3Ka g 4,14 4,7
Bpemennas:
[leperopoaku, 6 = 120 mm (npuBe- 0,5 1,2 0,6
JIEHHAsl HATpy3Ka, IJTuTeNbHas) V,
[Tone3nas (u3 3agaHus) 4,5 1,2 5,4
B TOM YHCJIE:
KPAaTKOBPEMEHHAs V 2,9 1,2 3,48
JUIMTENIbHAA V 4, 1,6 1,2 1,92
Wtoro BpemeHHas Harpyska Vv 5,0 6,0
BpemeHnnass Harpy3ka 0e3 yuera 45 54
MIEPEropoaoK V, ’ ’
Ilonnas Harpy3ka g +V 9,14 10,7

Harpy3ka Ha | MOroHHBI METp MJIMHBI IUIMTHI NIPU HOMHUHAIBHON €€ LIMpUHE
1,5m:

- pacuetHas nocrossHHas g = 4,7-1,5:0,95 = 6,7 kH/m;

- pacuetHas nmonHas (g + V) = 10,7-1,5-0,95 = 15,25 kH/m;

- HOpMaTHUBHAas NocTosinHas g, = 4,14-1,5-0,95 = 5,9 kH/wm;

- HOpMaTuBHas nojiHas (g, +Vv,) =9,14-1,5-:0,95 = 13,02 kH/m;

- HOpMaTUBHAs MOCTOSTHHASI U JTUTeNbHas (g, + V 1,,) = (4,14 + 2,1) -1,5:0,95 =
8,89 kH/m.

3.2. PacueT IJIMTHI 0 NpeAeJbHbIM COCTOSIHUSIM NEePBOil rPyNIbI

OmnpeneeHue BHYTPEHHUX YCHJINH
Marepunainsl 1 IUIATHI, PACYETHBIA MPOJIET U MONEPEYHOE CEYEHUE TE XKE, 4TO B
nmyHkre 2.1.
Yeunus OT pacCyeTHOU MOJIHOW HArpy3KHu:
g+V)I;  1525-569°
8

L

=61,72kH - m;
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(g+V)-4, _15,25-569

0=""" =4339 kH .
Ycewins OT HOpPMaTUBHOW HArpy3Ku:
- TIOJTHOM:
- (g, +8vn)1§ _13,02-5,69° 52,69 K 1
- IOCTOSIHHOM Y JIJIMTEJIbHOM:
)= . +\;, Vi _889:560° 3598 kH - .
Pacyer no nmpo4yHoOCTH HA AeiicTBHE U3rH0AIOIEr0 MOMEHTA
M 6172
O Ry b, B 0.9:115146-197 =0113;
a, = 0,340 O <or (cM. 1. 2.2);

E=1-/1-2a, =1-+/1-2-0,113 =0,120;

£y =1-1-2a, =1-/1-2-0340 = 0,434;

i:%:0,277<0,6; 73 = L1,
£, 0,434
= Vo R, 'b'f'g'ho .
¥ 7/S3RS ’
g, = 0251460219 603 2
» 1L1-52

R, =520MIla =52kH | cm’.

[Tpuanmaem 2010 A600 + 4012 A600;
A, =1,57+4,52=16,09 crr’.

Pacyer 1o nNpo4YHOCTH NPHU ACHCTBUHM MONEPEYHOM CHIIBI
VYcnoBue npoyHOCTH 110 OETOHHON MOJI0CE MEX/y HAKJIOHHBIMHU CEUEHUSIMHU Y0B-
JIETBOPSETCS

43,39 kH < 222,40 xH.
VYca0BUeE NPOYHOCTH 11O HAKJIOHHOMY CEYEHHIO

Q < Qb + sta

AOITYCKAC€TCA IMMPOU3BOAUTE PaCYCT HAKIIOHHOI'O CEYCHUA U3 YCIOBUA
O1 = On + O (69 [4])
le = 0,5']/1)1'Rb'b'h0 (70 [4])
stl = qsw’ ho, (71 [4])

Op1 = 0,5:0,9-0,09-:37,7-19 = 29,07 xH.
T.o. momepeunas apmarypa (XOMyThl) HEOOXOIUMA TIO PACUETy JJIsi BOCIPUSITHS

YCHITHA:
Oo1 =43,39-29,07 = 14,32 kH.
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Ycunue B NONEpEeYHON apMaType Ha €AMHULLY JJIMHBI PABHO:

14,32
=25 20,754 KH/eM<qs min=0,25-0,9-0,09-37,7=0,763 xH/cx;
— RSW : ASW
Gow ="

w

Hasnauas mar xomytoB S, = 10 cm <0,5-hy (8.3.11[3]), monydaem:
4, =T S 07610554 02,
‘ R 30

SwW

R, =300 MTla =30 xH/cw’.
OxoHuYaTeIbHO MPUHUMAEM Ha MPUOTIOPHBIX YYacTKaX IUIUTHI 110 YeThIpe KapKaca
C MOIepeyHoN paboyel apMaTypoil (XOMyTaMH), pacloiaoKeHHOH ¢ marom S, = 10 cu.
B stom ciywae g 4095 B5S00C B onHOM cedeHnn uMeeM: Ay, » = 0,78 en’> A,

3.3. PacyeT IUIMTHI N0 NpeAeJIbHbIM COCTOSIHUSIM BTOPOM I'PyNIIbI
I'eomeTpuyeckne XapakTepuCTHKHU NPUBEACHHOI0 ce4eHus (cm. n. 2.3)

Avea=1836,43 ca’; S,ea=19741,3 er’; o= 10,75 cm.
3 3
_146-385" 45,014 +45,9-143-(0,5-22-10,75) +

+146-3,85-(22-10,75-0,5-3,85) +

red

149-3,85 ) ; 4
+T+149-3,85-(10,75—0,5-3,85) +7,27-6,09-(10,75—3)* =108152,9 cm

Ired — 108152’99 — 10060,73 CM3; VV"S;;P :M = 9613’59 CMS;

Yo 10,75 11,25

VVred =

W=1,25W,.,=1,2510060,73 = 12575,9 car’.
W, 10060,73
A4, 183643

eo=10,75-3="775cm; e,,=7,75+548=13,23 cm.

5,48 cm ;

IHoTepu npeaBapUTEILHOT0 HANIPSKEHUSA aPMaTYPbI
Aoy =144 MIla; Aoy, =0; Aoy =0; Aoy =0;

Taxkum 00pa3oM, EpBBIC MOTEPU COCTABIAIOT: Aoy, =14,4 MIla;

Aog,s =40 Mlla;
o B Pe.
” Ared Ired ’
P1=6,09- (48 —1,44) =283,55 kH; e,, = 71,75 cm;
2
o, = 25335 | IS TIS._ 310 i Hjeas = 3,1 Mia;
1836,43 1081529
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=09 _6003398.
1792,16 ’
0.8-7,27-2.8-31
. 7,75%-1836,43

108152,9

AO‘SP6 =

=43,45 Mlla.

1+7,27- 0,003398(1

]-(I+O,8-2,8)

T.0. OHBIE NOTEPU PABHBI:
Aoy = 14,4 +40 + 43,45 =97,86 MIla.
[TpuauMaeM oy, = 100 Mila.
P =(48,0-10,0) -6,09 = 231,42 xH;
M.,.=0,135-12575,9 +231,42-13,23 = 4759,44 kH-cm = 47,6 kH-m.
N3rubatromuii MOMEHT OT MOJIHOM HOPMATUBHOM HArpy3KH PaBeH:
M, = 52,69 kH'm>M,.=47,6 kHm.
CrnenoBaTenbHO, TPELIMHBI B PACTAHYTOW 30HE OT AKCIUTyaTal[MOHHBIX HArpy30K
00pa3yroTcs.

Pac4yeT mo pacKkpbITHIO TPELMH, HOPMAJBLHBIX K IPOJ0JIbHOI 0CH
PacueT 1o pacKphITHIO TPELIMH IPOU3BOASAT U3 YCIOBUS
Aere < Aere,ult (77 [4])
dcre — IIMPUHA PACKPBITHS TPEUIUHBI OT IEUCTBUS BHELIHEN HArpy3KH
Acre, iy — TIPENETBHO JIOMYCTUMAsI LIMPHHA pacKpbiTus TpewuH (1. 4.2.1.3 [4], Ilpu-
Jodcerue 2).

Jlns apmatypsl kitaccoB A240-A600, BSOOC BenuuuHa a,,. ,;; COCTaBIISIET:

0,3 MM — IpU IPOAOIKUTEIBHOM PACKPBITUH TPELIUH;

0,4 MM — Ipy HEIPOAOJKUTEIBEHOM PACKPBITUH TPELIUH.
[upuHy pacKpbITUSI HOPMAIBHBIX TPEIIMH OMPEACIIAIOT Mo (hopmyJie:

acrc = ¢1 '<02 .¢3 "//s ) ZS 'lsﬂ (88 [4])

N
I'IE 05 — HAIPSDKEHUE B IPOJOJIBHON PACTAHYTON apMaType B HOPMAJIIbHOM CEUYECHUU C
TPELIMHON OT COOTBETCTBYIOIIECH BHEIITHENW HATPY3KH;

[; — 6a30BOE pacCTOSHUE MEKY CMEKHBIMUA HOPMAJIbHBIMU TPEILIMHAMY;

W, — KO3 (ULHUEHT, yYUTHIBAIOIINNA HEPABHOMEPHOE pacipeieIeHue OTHOCUTEIbHBIX
nedopmalfii pacTIHyTON apMaTypbl MEXAY TPEIIMHAMM; IOITyCKAETCs IPUHU-
Mathb Y, =1, eciiu ripu 3ToM ycioBue (77) [4] He yAOBIETBOPSIETCS, 3HAUCHUE Y/
cienyeT onpeaenars mno hopmyie (96) [4];

@; — K03(hPUIMEHT, YUUTHIBAIOIINHN TPOJAOKUTEIBHOCTD ICUCTBUS HATPY3KH, TIPU-
HAMAaEMBbII PABHBIM:

1,0 — mpu HEMPOJOIKUTEIHLHOM JIEUCTBUM HATrPYy3KH;
1,4 — npu IpOJOIKUTEIHHOM IEHCTBUM HArPY3KHU.
@> — K03 DUIMEHT, YIUTHIBAIOIINHN MPOGUITh IPOJOJILHON apMaTyphl U PaBHBIN:
@ = 0,5 — 1 apMaTypbl IEPUOJUIECKOTO TPODPUIIA U KAHATHOM.
@3 — K03 OUIIMEHT, yYUTHIBAIOIINKA BUI HAMPSHXKEHHOTO COCTOSIHUSL M JIJIs1 M3rubdae-
MBIX 3JIEMEHTOB IPUHUMAEMBIN paBHBIM @3 = 1,0.
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JIJIst IpsIMOYTOJIBHBIX, TABPOBBIX U JABYTABPOBBIX CEUCHUI, 3HAUCHUE Gy IOy CKa-
€TCS OTIPECNITh 0 (hopMmyJie:
_ (M, /z)- Fo,
o, ="
A

sp

, (4.12 [6])

IJi€ Z — IUJIeY0 BHYTPEHHEW Maphl CUJl, paBHOE Z=¢/), a KOOPPULUEHT G ONpeaess-
eTcst 1o Taou. 4.2 [6] wiu no Ilpunoowcernuro 20, B 3aBUCUMOCTH OT CJICAYIOIINX Mapa-

METPOB:
_(b'f—b)h'f. M, _asl-A
T ey, ST, T
M=M=52,69 kHm=5269 xHcm,; P — ycunue npeaBapuTEIbHOrO 00KaTHs C y4e-
TOM IIOJIHBIX ITOTEPB, paBHOE P) =231,42 kH. IIpon3Boas BEIYUCIEHHS, IOTYYacM:
0, = (146,0 —45,9) - 3,85 0,442 e = 5269 _ 2277 e e _ 22,77 _
‘ 45,9-19,0 231,42 hy, 19,0
Koadhdurment oy 514 Bcex BUIOB apMaTyphl, KpoMe KaHATHOW, MOXKHO MTPUHU-
MaTb paBHbIM a,;=300/R;, ;,=300/15=20,
rae Ry.,=15 Mlla.
Torna:
oq, = 200:609 _
T 459-19,0
ITo Ta6m. 4.2 [6] wiu no [Ipunoxenuro 20 onpenensem: ¢=0,824;
z=chyp=0,824-19,0=15,66 cm.
o = (5269/15,66) —231,42
’ 6,09
C 1enpio HeIOMYIEHUS YPE3MEPHBIX TIACTHYECKUX ehopmaIruii B Tpo 10 IbHON
paboueit apmMatype, HapsHKEHUS G B Hel (a TOuHee, UX MPUpPAIICHUE MO IeHCTBHEM
BHCIIHEN HATPY3KH) HE JOJKHBI IPEBBIATD (R sor— Ogp(2)), TIE Oygp(2) — BEIMYMHA TIPEJI-
BApUTEJILHOTO HANIPSIKEHUS apMaTyphl C YU€TOM IMOJHBIX MOTEPb, T.€.:
o, =172,5MIla<(R,,, —0,,,) = 600~ 380 = 220 MITa .

Kak Buaum, nosry4eHHOE 3HAYEHHUE Gy YIOBJIETBOPSET YCTAHOBIEHHOMY OI'paHU-
YeHUI0. B MpOoTHBHOM cilydae cieAyeT yBEIUYUTh II0IIalb POI0JIbHON paboyeil ap-
MaTyphl.

3HaueHne 0a30BOr0 PACCTOSIHUS MEXAY TPEIIMHAMHU ONPEAEIISIOT Mo hopmyJe:

I = O,Si”’ds (95 [4]) u mpunumatot He Mmenee 10d u 10 cm u e 6omnee 40d

s

n40 cm (1 4.2.3.3 [4]).

Ap, — IIIOIIA/Ib CEUCHUS PACTSIHYTOTO OETOHA;
A — oAb CEYEHUs paCTIHYTOM apMaTyphl.
[[IupuHy pacKpbITUS TPEIIUH d.. TPUHUMAIOT:
- IPYU TPOAOJKUTEITBHOM PACKPBITUH

sp

gleie

b

=17,25 kH / em® =172,5 MIla.

Aere = acrc,l;
- IIPpU HCIIPOAOJIZKUTCIIbHOM PACKPBITHUH
Aere = Aere, 1 + Aere,2 — Aere,3s (79 [4])
TAC dcpe,1 — IMAPUHA PACKPBITHA TPCIIUH OT IIPOAOJIZKUTCIIBHOTO HCﬁCTBHH IIOCTO-
SHHBIX 1 BPCMCHHBIX IJIMTCIbHBIX HAI'PY30K;
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¢y — MIAPUHA PACKPBITUS TPEIIMH OT HEMPOIOJKUTEIHHOTO ICHCTBHSI TIOCTOSH-
HBIX U BPEMEHHBIX (JJIUTETFHBIX U KPaTKOBPEMEHHBIX ) HATPY30K;

Acre3 - TMAPUHA PACKPBITUS TPEIIUH OT HETPOJAOKUTEIBHOTO IEHCTBHSI ITOCTOSH-
HBIX U BPEMEHHBIX JUTUTEILHBIX Harpy30K.

ba3oBoe paccTosHuE MEXTY CMEKHBIMU HOPMaJIbHBIMH TPEITUHAMU OTIPECIISICT-
cs o hopmyIie:

=05
A

3nech Ay — OB CEUEHHS PACTAHYTOr0 OETOHA, paBHas:
Ap = b'yﬁ-(bf— b) 'hf,'

/1€ J; — BBICOTA PACTSIHYTOM 30HBI, KOTOPYIO JJIsl IPSIMOYTOJIbHBIX, TABPOBBIX U
JIBYTaBPOBBIX CEUEHHI TOITyCKAETCs MPUHUMATh N0 popMyIie:

yi=kyo.

[TonnpaBouHbIil KO3(pPUIMEHT k yUUTHIBAET HEYNPyTrHUe AepOopMalui pacTIHYTOTO
OeToHa U JUId JBYTaBPOBBIX CEUEHUI puHUMaeTcs paBHbIM 0,95. 3HaueHue y)— ecTb
BBICOTA PAaCTAHYTOM 30HBI OETOHA, ONpeeIseMas Kak JJsl YIpyroro Marepuasia mo
MIPUBEICHHOMY CEUCHHIO 110 (hopMYyJIe:

S
¥V, = _ Tred
P(2)
Ared +( )
bt ,ser
Omnpenensem:
Yo = ol 15331 1 = 500cu; y, =095:566=537cu,
1836,43 + :

A4, =459-5,37+(149,0 -45,9) 3,85 = 643,49 em’.
3HaueHue Ay, MPUHUMAETCS PaBHBIM TUIOIIAIA CEUCHUS TIPU €€ BBICOTE B IIpeeiax
He MeHee 2a u He 6onee 0,54 (1.4.2.3.3 [4]), T.e. HE MeHee
149,0-3,85+(6-3,85) *45,9=672.9 ey’ 1 He Goree
45,9-11+(149-45,9) -3,85=901,84 o’
CJIEIOBATENBHO, IPUHUMAEM Ay, =672,34 o’ Torna:
| —05.6729

-1,2 = 66,24 cm. OkonuarenbHo npunumaetcs 40 cwu.

b

[TockosibKy H3ruOaromuii MOMEHT OT MOCTOSSHHOW W BPEMEHHOW JIITUTEIbHOU
HOpPMAaTUBHOU Harpy3ok M,,=35,98 xHm, MeHblle MOMeHTa OOpa3oBaHUs TPEUIUH
M.,.=48,22 kHm, TO npHUpallleHue HaNpssKeHUH B MPOJIOJIbHOW paboueld apMarype ot
BHEIIIHEHN Harpy3ku (cM. ¢opmyiy (4.12[6]) Oyaet meHnbiie Hyds. B aTom ciiydae cie-
JYET CUUTATD Aere,; = Aerer = 0 W ONPEAENATH TOJBKO IUPUHY PACKPBITUS TPEUIUH Uy 2
OT HENPOAOJDKUTEIBHOTO JNEHUCTBUS MOCTOSHHBIX, JJIUTEIBHBIX U KPATKOBPEMEHHBIX
Harpy3ok npu ¢~1,0:

172
a4y =1,0-0,5-1,0-1,0 27 055

-40=0,0172 em =0,172 mm.

JT0 3HaYeHUE HEOOXO0IUMO COTIOCTABUTH C MPEACIBHO JOIMYCTUMOM IMUPUHON
PaCKPBITUS TPEIIHH Ay i » IPUHUMACMON U3 YC108USL 0OecheyeHus: COXpanHoCmu ap-
Mamypul IPU HETPOAOHKUTEIIBHOM PACKPBITHH
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Aere2 < Aereiy=0,4 Mm — ycnosue (4.2.1.3 [4]), wnu cm. Ilpunoosicenue 2, ynosie-
TBOPSIETCSI.

Pacyer nporuda miaMrsbI
Pacyer n3rnbaempIx 3J1€MEHTOB IO TPOTHOaM MTPOU3BOIAT U3 YCIOBHS
S= S (97) [41,
rje f— nporud sjaeMeHTa OT JCHCTBUS BHEIIHEH HArPy3Ku;
fuir — 3HAUCHHE TIPEJETBHO JOIMYCTUMOTO TIporuda (cMm. 1. 2.3).
[lonmnast kpuBH3HA ISl Y4YacTKOB C TpEIIMHAMU OIpenaesseTcss mo ¢opMmyiie

(102)[4]
) C))
) [ [ iy T ,
r r) r/, r )5
TrAc (1] — KpUBU3HA OT HCIIPOJOJIZKUTCIIbHOI'O I[CﬁCTBPIH Bceu HAarpy3KH,
1

1 o
(—) — KpI/IBI/IBHa oT HerOI[OH)KI/ITeHBHOFO JACUCTBUA ITOCTOAHHBIX U BpeMeHHBIX
"/,

MJINTCIIbHBIX HAaI'Ppy30K;

1 o
(—j — KpI/IBI/IBHa oT HpOI[OH)KI/ITeHBHOFO JACUCTBUA IIOCTOSHHBIX U BpeMeHHBIX
FJs

JUTMTEIIBHBIX HArPy30K.
Tak kak mporu® MIUTHI OTPAHUYUBACTCS ICTETUKO-TICUXOJIOTMYECKUMU TPeOOoBa-

HUSMH,

1 1 o
(— —| — | — KPHBHU3HA, BbI3BAHHAA HCIIPOAOJDKHUTCIIBHBIM JCUCTBUCM KPATKO-
1 2

r r

BPEMEHHOM HArpy3KH, HE YUUTBHIBACTCS.

Takum 00pa3oM, KpUBU3HA B CEpeIUHE IMPOJIETa OMpPENEIsIeTCs] TOJIBKO OT IMpo-
JOJDKUTENBHOTO JACMCTBUS MOCTOSIHHBIX W JUIMTENIbHBIX Harpy3okK, T.€. IpU JACHCTBUU
n3rudaromero Mmomenrta M,; = 35,98 kH-m.

JI71s1 3JIEMEHTOB MIPSMOYTOJIBHOTO U TABPOBOTO CEYEHUU NPH hf/ < 0,3/ KpUBU3HY
JIOTycKaeTcs onpenensats no Gpopmyre (4.40 [6])

1 M

; - gDc bhg 'Eb,red
rje @. — KodphUuimeHT, onpeaenseMslii mo tadmn. 4.5 [6] wnmu no Ipuroowcenuro 15 B
3aBUCUMOCTH OT TTapaMeTPOB:
(b, -b)-1, y E
i i s s
.= ’ 'a I/I e /h ) = b} ay = *
1€ bh, e e Ty

IIpu onpenenennn «, 1ONMycKaeTcs NpuHUMarey y, =1. Eciou npu aTom ycinosue

nl

b

f < fu HE YIOBIETBOPSIETCS, TO pacueT MPOU3BOIAT C yueToM Kod(puimenTa y;, omnpe-
nensieMoro mno gopmysie:
o
v, =1-08—= (96 [4])

o

N

TJI€ Oy cr — IPUPALLEHUE HANIPSIKEHUN B PACTSIHYTOM apMaType B CEUEHUU C TPEIIMHOM
cpa3y nocie o0pa3zoBaHUs HOPMAJIbHBIX TpeuuH npu M = M,,..
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05 — TO K€, IIPU JEUCTBUU PACCMAaTPUBAEMOMN HAIPY3KH:

:(MS/Z)_P(Z) (4 12 [6]) o :(Mcrc/z)_P(Z)
* 5 s,cre A

sp sp
Z — PacCTOSIHHUE OT LIEHTpa TSKECTH apMaTypbl, PACIIONIOKEHHOW B PACTAHYTOM 30HE
CEYEHUs A0 TOYKHU NMPWIOKEHHS PABHOJICUCTBYIOIIEH YCWIMM B CKATOM 30HE dJIe-

s b

MCHTaA.
E}, ;eq — IpUBEACHHBIN MOIYJIb AedOopMaIMK CKaTOro OeTOHA, MPUHUMAEMbId PaBHBIM
Rb ser
Eb,red = ’ 9
Eplred

TJIC € b1 reg =28-107"  TPH MPOIOKUTEIBHOM JSHCTBHH HATPY3KHU TIPH OTHOCHTEIBHOI
BJI&YKHOCTHU BO3/yXa OKpy:karoieu cpenbl 75 % > W > 40% (1ab1.6 [4])

e, =M M, = M,=35,98 xH-m.

®
P ;) — ycunue npeaBapuTENBHOIO 00KaTHs € Y4ETOM BCEX NMOTEPs, Py = 231,42 kH.

Onpez[enﬂeM BCJINYHNHEI, H606XOI[I/IMI>IC IJIA HAXOXKIACHUA @.:

b.—b)h —4509).
0, = ( r ) /o (146 45’9) 3,85 =0,442, pu= A, = 609 =0,00698 .
bh, 459-19 bh, 459-19
Koaddutment npuseaeHust apmMaTypsl K O€TOHY
EY re E E
a,=_"" (117(4]),  Egea=— (118[4]), a,=—">—.
b,red l//s ‘//s ’ Eb,red
[IpuBenenHsbIil MOyIb edopmaluil cxxatoro OeToHa
R, .
Eppy =t = 205357 MITa = 535,7 kH/ert;
’ gbl,red 28 ' 107
2-10°
= 20 23133 wan=026, o= 0 —isssow; =2 _ogs.
0,2-5357 231,42 hy, 19

Teneps no Taba. 4.5 [6] wiu 1o Tabnuue [lpunoscenus 15 myTeM UHTEPIONSAIUN
HaxoauMm @, = 0,572.
OrnpenensieM KpUBU3HY, UMESL BCE TAHHBIE:

L 35983 =3,73-10*5i;
r o 0,572-459-19°-535,7 oM
51 .,
== .-.17%
/ 48 r °
5

f= © 3,73-107-569° = 1,26 cu < f,,, = 2,845 cm.

VYcnosue 97 [4] ynoBneTBopsieTcs, T.€. J)KECTKOCTh IIATHI IOCTATOYHA.
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4. PACHET U KOHCTPYUPOBAHMUME OJHOITPOJIETHOI'O PUI'EJIA

Jlyist onupaHusi MyCTOTHBIX TaHEIeH MPUHUMAETCSI CEUCHUE PUTeNsi BHICOTOU /iy, =
45 cm wnn hy, = 60 cm, s onupaHus peOPUCTHIX MaHeNe MPUHUMAETCS CEUeHHUE PU-
redist BBICOTOM A, = 60 cym. Purenu MoryT BBITIOJIHATHCS OOBIYHBIMU WJTU MPEIBAPUTEIIb-

HO HaIPsKEHHBIMU. BpICOTa CeueHMst OOBIMHOTO PUTENS f, z( L j”'
157710

4.1. Ucxoaubie 1aHHBIE
2
HopmaTuBHbIe U pacueTHbIE HArpy3Ku Ha | m° MEpEeKpBHITUS IPUHUMAKOTCS TE K€,
YTO W MPU PACUYETE MAHEIN MEPEKPHITUA. PUress mapHupHO onepT Ha KOHCOJIU KOJIOH-

HBI, /1, = 45 cm. Pacdetnsliit ponet (puc. 6)
lo=1,—b—-2%20-130= 6300 —-400 - 40 — 130 = 5730 mm = 5,73 m

r7ie [, — MpoJIeT PUTes B OCAX;

b — pa3mep KOJIOHHBI;
20 — 3a30p MeXQy KOJOHHOW U TOPLIOM PUTEIIS;

130 — pa3mep nomaaku onupaHusl.
Pacuernas Harpy3ka Ha 1 wm HJIWHBI pUTelNsl ONpENENseTcsl C TPY30BOM IMOJIOCHI,

paBHOM IIary pam, B JaHHOM ciIydae mar pam 6 m. (tadm. 1)

[Tocrosinnas (g):
- OT MEPEKPHITUS C YIETOM KOI(PPUIIMECHTA HAJICKHOCTH IO OTBETCTBEHHOCTH 3/1a-

Hus y, = 0,95:
gn =gl y,=4,7-6:0,95 =26,8 kH/m,

rae [, —1ar pam
- OT BeCa PUTeTIs:
2p=(0,2:0,45 + 0,2:0,25) 2500-107 = 3.5 xH/m,
rae 2500 x2/m° — mIoTHOCTE Kene306erona. C y4eToM K03 PUIIMeHTa HaIe)KHO-

CTH 110 Harpy3ke yr= 1,1 ¥ Mo oTBeTCTBEHHOCTH 31aHus y, = 0,95,
2,=3,51,1-0,95 = 3,66 kH/m = 3,7 xkH/m.
Wroro noctosiHHast Harpy3Ka MOroHHasl, T.€. C TPY30BOM MOJOCHI, pABHOM IIary
paM: g1= gn+ g»=26,8+3,7=30,5 kH/m,
Bpemennas narpyska (V1) ¢ yuetom ko3¢ duiimeHTa Haae)KHOCTH 10 OTBETCTBEH-

HOCTH 3maHus ¥, = 0,95 u xoaddunmenra coueranus (cm. maou. 1)

0,6
W, =04+ 1’

Al
rie A; =9 v’ st MOMEIIECHUM, YKa3aHHBIX C 1103. 1, 2, 12 Ll];
A — rpy3oBas miomaas purens; A = 6,0x6,3 =37,8 u;

0,6
=04+ ——— =0,693-
Va 37.8 ’

b

9
Ha xoa¢duimeHT couetanus yMHOXaeTcsl Harpy3ka 0e3 ydeTra neperopoaox

Vl:(vp+ WAI'VO) °7/n°ln
V,;=(0,6+0,693-1,95)-0,95-6,0 = 11,12 xH/m.

[TonHasg moroHHas Harpys3Ka:
g, +Vv,=30,5+11,12=41,62 xH/m.
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4.2. OnpeaesieHue yCWJINM B puresie

Pacuetrnas cxema purens — OJIHOIIPOJICTHAS IIAPHUPHO orepras Oajika mpoJjieTOM
lo. BerauciisieM 3HaueHHE MaKCUMAaJILHOTO HU3rnbaromero MoMenTa M 1 MakCUMAaJILHON
nonepevyHou cuibl O OT MOJIHOW pacye€THON Harpy3KH:

V)12 :5,737
M= (gl +8 1)10 — 41’6285’73 =17081 kH - m;
0= 8tV 4162573 o000

2

XapaKTEepUCTUKHU IPOYHOCTH OETOHA U apMaTyphl:

- 6eToH TsKenbld Kiacca B30, pacueTHoe conpoTuBieHue npu cxatuu R, = 17,0
MIla, nipu pactsokenun Ry, = 1,15 MIla (tabn. 5.2 [3], npunoxenue 4), y,; = 0,9 (Tadm.
5.1.10 [3]);

- apmartypa npojoJibHas pabouas kiaacca AS00C muamerpom 10-40 mmMm, pacuer-

HOE compoTuBIeHHEe R, = 435 MIla=43,5 xH/cm’, momepedHas paGouasi apMaTypa
k1acca A400 quamerpoM 6-8 mm, Ry, =285 MI1a=28,5 kH/cm’ (tabmn. 5.8 [3]).

4.3. PacyeT pureJsi M0 NPOYHOCTH HOPMAJIBbHBIX CeYEHUH NMPH JTeHCTBUM
H3rudaronero MOMeHTa

OrnpenensieM BBICOTY CxKaTOM 30HbI X = ¢ /i,
rje iy — paboydast BbICOTa CEUCHUS PUTEIIS;
& — OTHOCHUTEIIbHAS BBICOTA CKATOM 30HBI, ONpeesieMas B 3aBUCUMOCTH OT ¢,
hy=(h,—5) =40 cm,
g = M
" Voo Ry ~b-h§ ’
M=170,81 kH-m = 17081 kH-cum;
Ry =17 MiTa = 1,7 xH/cw’;
b — mmpuHa ceuenus purens, b =20 cm.

oo M - 17081 __0349;
Vo R, b-h: 0,9-1,7-20-40

E=1-J1-2a, =1-,/1-2-0,349 = 0,45

BBICOTA CKaTOM 30HBI x = &hy = 0,45-40 = 18 cm.

I'panuia cxatoi 30HbI MPOXOAUT B Y3KOM YAaCTH CEUCHUSI pUTENIs, CIEA0BATEIIBHO,
pacuer BeJieM Kak sl IPSAMOYTOJIbHOTO CEUCHMUS.

Pacyer mo mpo4YHOCTH HOPMaJbHBIX CEUCHUN MPOU3BOAUTCS B 3aBUCHUMOCTHU OT
COOTHOIIICHHUSI OTHOCUTEIHHON BBICOTHI C)KAaTOM 30HBI OSTOHA W TPAHUYHOW OTHOCH-
TEILHON BBICOTHI Cr, MPU KOTOPOH MPEAEIIBHOE COCTOSHHE 3JIEMEHTa HACTyHaeT IIo
CKaToil 30He 0ETOHA OJJTHOBPEMEHHO C JOCTH)KEHUEM B PACTAHYTOM apMarype Harps-
YKEHHUSI, PAaBHOTO PaCY€THOMY COMPOTHUBIICHHIO R;.

3naueHue &g onpenaensercs no hopmyiie:

£, = Xp _ 0,8
R~ = s
h() 1+ gs,el

Epult
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TJIC & — OTHOCUTEIbHAS AehOpMaIHsl PACTIHYTON apMaTyphl IPH HAMPSHKCHUSX,
pPaBHBIX R;
RS

e =5 R.=435 MIla, E,=2-10° MIla;

s,el
s

€ uir — OTHOCUTEIbHAS AedopMalns CKaToro 0€TOHA MPH HAIPSHKCHHUSIX, PAaBHBIX
R,, npuauMaemas paBuoii 0,0035 (m. 6.2.7 [3])

£, = LSS =0,002175;
“ 72,010
08
n= 0002175 - 0493
1422
0,0035

3HaYeHue Er MOXKHO OMpeAenuTh 1o 1abm. 3.2 [5] wmm nio Ipunoscenuro 11, T.X.
¢ <<k

TUTOIIAb CEUCHUSI PACTSHYTOM apMaTyphl ofpeesnsieTcs no Gopmyre:
Yo R, -b-E-hy  09:17-20-0,45-40
R - 43,5

N

=12,66 CMZ.

A =

Eciu &> &, cnenyer yBenMUUTh CEYEHUE PUTENIsl WM MOBBICUTH KJlacc OETOHa,
FIIM 3aIIPOCKTUPOBAT B CXKATOI 30HE CHKATYIO pabOUYI0 apMaTypy C IUIOMAIbIO A, .

Ecmu &= ¢, = 0,493, x = 0,493-40 = 19,72 cm, 1.¢. npu £ < & TpaHUIA CKATOM 30-
HBI BCETJa TPOXOAUT B Y3KOM YaCTH CEUECHUS PUTEIISL.

[To HaliieHHOM TIoNIaAN CEYEHUs PACTAHYTON apMaTyphl 1o copramenty (/lpu-
noocenue 12) nogoupaem 2020 A500C n 2022 A500C A4, = 13,88 e’
13,88-100 —1,74%.

20-40

[Tnomans nogoOpaHnHON apMaTyphl TOJKHA OBITH OoJiblIe TpeOyeMoil o pacuery
TUIOIAIN WJIA paBHA €H.

Mo>xHO o00paTh CTEPAKHU OJIMHAKOBOTO IUAMETPA, TaK YTOOBI IJIOMIAb MO-
n00paHHOM apMaTypbl OTIMYaNIach Obl OT TUIOMAAN TpeOyeMoil apMaTypbl HE3HAYU-
TEJBHO.

1% =

4.4. Pac4éT pureJisi 10 NPOYHOCTH NMPHU A€iiCTBUH MONEPEUYHBIX CHJI

Pacuér purens no nmpo4HOCTH IPU AEHUCTBUU IIONEPEUYHBIX CUJI ITPOU3BOJMUTCS HA
OCHOBE MO/JICJIM HAKJIOHHBIX CeUeHUM [3].

Purenp onmpaercs Ha KOJIOHHY C IOMOILIBIK) KOHCOJIEW, CKPBITBIX B €ro IMOJAPE3Ke
(puc. 8), T.e. UMEET MECTO PE3KO U3MEHSIOIIASICS BBICOTA CEYEHUS pPUressl Ha OIOpeE.

[Ipu pacuére Mo MOAENH HAKJIOHHBIX CEYEHUH JOJIKHBI ObITh 0OECIEYEHBbI MPOY-
HOCTb pUTrelid 10 OETOHHOM M0J0Ce MEXAY HAKIIOHHBIMH CEYEHUSMH, [0 HAKIOHHOMY
CEUCHMIO Ha JICCTBUE MOMEPEYHOM CUITbI U U3THOAIOIIET0 MOMEHTA.

s puresnen ¢ noape3kaMu Ha OIlopax IpOU3BOAUTCS PACYET 110 IIOIIEPEYHOU CUIIe
JUTSL HAKJIIOHHBIX C€YEHUH, MPOXOAAIINX Yy ONOPbI KOHCOJHU, 00pa30BaHHON MOAPE3KOM.
ITpu 3TOM B pacuérHble QOpPMYJIBl BBOAUTCSA pabodasi BbICOTA /j; KOPOTKOW KOHCOJIH
purens. Takum oOpa3oM, B KauecTBE pac4ETHOTO MIPUHUMAEM NPSMOYTOJIBHOE CEUCHHE
¢ pasmepamu bx h =20x30 cm, B KOTOPpOM AeHcTByeT nonepeuyHas cuna O=119,24

kH ot nonHo#l pacu€THOM Harpy3ku. Paboudast BeICOTa CEUEHMs pUressl B OJPE3KE CO-
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CTaBIsACT hy, =27 cm, BHE noape3ku (y onop) h, =42 cm, B CpeHEN yacTu Mposiéra
h, =40 cm.

[Ipn nuameTpe HMKHUX CTEp)KHEW MPOJOIBHOM paboueld apMaTypbl pHIreis
d=22mum c yu€tom TpeOoBanuii 1.8.3.10 [3] Ha3HaUaeM MOMEpPEUYHbIE CTEPKHU (XO-
MyThl) D8 A400. VX mar Ha TPUOMOPHOM y4YaCTKE MPEABAPUTEIBHO MPUHUMAEM I10
KOHCTPYKTUBHBIM cooOpaxeHusm s, =10 cu, uyto B coorBercTBuM ¢ 1.8.3.11[3] He

npesbimaet 0,54),=13,5 cm u 30 cm. 3HayeHUsS TPOUYHOCTHBIX XapaKTEPUCTHK OETOHA
kiacca B30, Bxopsmue B pacu€THbIC 3aBUCUMOCTH, IPUHUMAEM C YYETOM Kod(duru-
€HTa ycioBuil padotsl y,, =0,9.

Pacuér purens no GETOHHON MOJOCE MEXAY HAKIOHHBIMU TPELUIMHAMHU MPOU3BO-
JIUTCA W3 YCIIOBHS:
Q < @, R,bhy, , (1)
rae ¢,, — KodppuuueHt, npuHuMaemsii paBHbIM 0,3. [IpoBepka 3Toro ycinosus Jaér:
0=119,24 kH < 0,3x0,9x1,7x20x27=247,86 kH,
T.€. IPUHATHIC PA3MEPBI CEUEHUS PUTEIIS B IOAPE3KE JOCTATOYHBI.
ITpoBepsiem, TpeOyeTcs Jin nonepedHas apMarypa 1o pacdéry, U3 yCiaoBHsL:
O< Qb,min =0,5R, bh,, , (2)
T.e. 0=119,24 kH > Q4 1nin=0,5%0,9%0,115x20%27=27,95 kH,
MO3TOMY PaCUYET NONEPEYHON apMaTypbl HEOOXOAHM.
HaxonuM moroHHoe ycujive B XOMYTax JUIsl MPUHATHIX BBILIE NapaMeTPOB IOIe-
peunoro apmupoBanus 4., =1,01 cu’ (2038 A400), R, =285MIla, s, =10 cm:
R, A, 28,5x1,01

sw¥tsw
qsw,l -

=2,88xH /cm.

wl

Pacuér purens ¢ pabodeii monepeyHoi apMaTypoil o HAKJIOHHOMY CEYEHHIO MPO-
U3BOAUTCS U3 YCIOBUSA:

Q S Qb + st b (3)
rae Q,,0,, — NONEePEeYHbIC CHIIbI, BOCHPHHUMAEMbIE COOTBETCTBEHHO OETOHOM H ITOTIe-
peyHO# apMaTypoil B HAKJIOHHOM CEUYCHUH, KOTOPbIC HAXOIATCSA MO (hopMyiam:

R, bh;
Qb = ¢)l72 o o ’ st = 0’75qswc K
C

race ¢ — JJIMHA IIPOCKOHH HAKJIIOHHOI'O CCYCHUSA Ha IIPOAOJIBHYIO OCh 3JIEMCHTA, @),

KO3 GUIIUEHT, TPUHUMAaeMbIii paBHbIM 1,5 (1. 6.2.34 [3]).
[ToncraBmss 3T BeIpaskeHus B (3), U3 yCIOBUS MUHUMYMa HECYyIIel CloCOOHOCTH

pUreisl Mo HaKJIOHHOMY CCUCHHUIO B BUC 8_ =0 HaxXoaIumM HanoOoIee OIIaACHYIO JIMHY
C

IMPOCKINHU HAKIIOHHOT'O CCUYCHU:A, PABHYIO!
o @R, bhy  [1,5%0,9%0,115x20x 27
0,754, 0,75% 2,88

=32,37cm, 4)
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Puc. 8. HakNOHHbE CceyeHus HA NPUONOPHOM YyudcmKe puzend

c nogpeskol: | — npu pacyeme no nonepeyHol cuie;
72 — npu pacuyeme no ussubaioueMy MoMeHmy;

5 = mo xe, no useubalouweMmy MomMeHmy BHe nogpesku;
4 — 20pu3oHMaNbHOS MpewuHa ompoba y Bxogauezo

y2na nogpesku.
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KOTOpasi JoJIXKHA ObITh HE Ootiee 24); = 54 cm. C yu€Tom 3Toi BeIuunHbI ycinoBue (3)
npeoOpa3zyemM K BUY:

< L5-7, - R, 'b'hm2
C

Q<1,5-0,9-0,115-20-272
32,37

T.€. YCJIOBUE MPOYHOCTH PUTENS [0 HAKIOHHOMY CEUYEHHUIO B MOAPE3KE MPU JACHCTBUU

MONEPEYHOM CUIIBI COOTIOIAETCS.
Heobxoaumo taxxke yOeauThCs B TOM, UTO IPUHSTHIN 1Iar XOMYTOB s, =10 cu HE

0

+0,75-q,, - c;

+0,75-2,88-32,37 =139,85 xH,

MPEBBIIIAET MAKCUMAJIBHOIO I1ara XOMyTOB § IIPH KOTOPOM €Il€ 00eCIIeunBaeTCs

w,max
IMPOYHOCTb PUTICIIA IO HAKIIOHHOMY CCUHCHHIO MCKAY ABYMs COCCAHHMH XOMYTaMMU,
T.C.

_R,-b-hy 09-0115-20-27°
0 119,24

BbIsICHMM Tenepp, HaA KAKOM PAcCTOSIHMM OT OIOP B COOTBETCTBUHU C XapaKTEPOM
IIOPBI IONEPEUHBIX CUJI B PUTENIE LAl TIONEPEUHON apMaTypbl MOKET OBITh YBEIIUYEH.
[IpumemMm, cormacuo 1.8.3.11 [3], mar XoMyTOB B CpeIHEW YacTH MPOJIETA PaBHBIM
S, =0,75h,=0,75x40 =30 cm, uro He npesbimaer 500 vm. IloronHoe ycuinue B X0-

s, =10 cu<s =12, 7cm.

MyTax OJId 3TOro y4aCcTKa COCTABJIACT:

R A, 28,5x1,01
qsw,2 = =

=0,96xH / cm,

w2

YTO HE MEHbIIE MUHUMAJIbHOU MHTEHCUBHOCTHU DTOI0 YCUIIMs, IIPY KOTOPOH Ionepey-
Has apMaTypa yYUTBIBACTCS B pacuére:

Goomin = 0,25R, b =0,25x0,9x0,115x 20~ 0,52xH / cm.
O4eBUIHO, YTO YCIOBHE ¢, | > {,, i IS ONOPHBIX YYACTKOB PHUIEIIs COOIIOAAETCS C

eI€ OOJIBIINM 3aI1acoM.
IIpu nercTBuM Ha pUreslb paBHOMEPHO PAaCIpEaeIEHHON HAarpy3Ku g=g;+v; IIuHA
y4acTKa ¢ MHTEHCUBHOCTBIO YCHIIMS B XOMYyTaX ¢, IPUHAMAECTCSA HE MEHEE 3HAYCHUS

l,, onpenensieMoro no GpopmyIe:

— Q - Qb,min ZO

—c, U HE MeHee —_;
q 4

rae O, ., TO ke, uTo B hopmyiie (2), HO npu 3ameHe /i, Ha pabouyrO BBICOTY

ll

ceyeHus purens B nponére h, =40cm; ¢, — HauOosee onacHas AJMHA MPOEKIUU Ha-
KJIOHHOTO CEUeHMs AJIsl ydacTKa, Iie M3MEHseTCs Iar XOMYTOB; ONpEeAEssieTcsl IO
(dopmyie (4) c 3ameHol B Hell A, Ha A, a Takxke ¢, HA ¢, ,, HO He Oonee 24,.

Torma umeem:
Opmin =0,5%0,9x0,115x20%x40=41,4 xH ;

1,5%0,9%0,115%x20x 40?
c = =83,1lcm .
0,75x 0,96
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IMockoneky ¢, = 2h, =80 cm, To npuHUMaeM c, =80 cm; g=g+v=41,62 kH/m=
=0,416 xH/cm, Torna:
/ 119,24 -41,4
1 0,416

B purensax ¢ moape3kamMu y KOHIIOB MOCJICTHUX YCTAHABIMBAIOTCS JOMOJTHUTEIb-
HBIE XOMYTBI U OTTHOBI JUIsl IPEIOTBPAIICHHS TOPU3OHTAIBHBIX TPEIIUH OTPhIBA Y BXO-
JIIIETO yria moape3ku (puc. §). OTH XOMYTbl M OTIHOBI JOJKHBI yJAOBIETBOPSTH
YCJIOBHIO:

-80=107,02cm.

sin@ZQ(l—% , (5)

0
3aech h,,, h, — pabodas BBICOTa CEYCHHS PUTeNs COOTBETCTBEHHO B KOPOTKON KOHCOJIH

RSWA

sw,1

+R A

s,inc

IOAPE3KU U BHE €€.
Jl1s paccMaTpuBaeMoOro npuMepa ¢o CpaBHHUTEIBHO HEOOJIBIIMM 3HAYEHUEM IO-
MIEPEYHON CUJIBl IIPUMEM JIONOJTHUTEIBHBIE XOMYTBI Y KOHIA IOAPE3KH B KOJIHMYE-

cree 2012 AS00C ¢ muromanpto ceyenus A, =2,26cm’, OTTHOBI MCIIONB30BaTh HE
oynem. Torna mpoBepka ycnoBus (5) maér:

30x2,26 =67,8xkH >119,24x (1 —%) =42,59«H

T.€. YCTAHOBJIICHHBIX JOITOJIHUTENIBHBIX XOMYTOB JOCTATOYHO I IIPEAOTBPALLECHUS TO-
PU30HTAJIBHBIX TPEIIMH OTPbIBA Y BXOASALIETO yTJila IMOIPE3KHU.
Pacyér no npo4yHOCTH HAKIIOHHOT'O CEYEHUS, POXOIAILIET0O Yepe3 BXOIAIINN Yrol
MOJIPE3KH, Ha JIEHCTBHE W3TUOAIONMIET0 MOMEHTa TPOW3BOJUTCS W3 YCJIOBHS:
M<M +M_ +M_,., (6)

rae M — MOMEHT B HAKJIOHHOM CEYEHUU C JUIMHOM NPOEKLUHUHM «C» Ha IPOJOJIBHYIO
ocw anemenra; M;, My, M, — MOMEHTbI, BOCHPUHUMAEMbIE COOTBETCTBEHHO IIPO-
JIOJIbHOM M TIONEPEeYHOM apMarypoid, a Takke OTrudaMu, IepeceKaeMbIMH pac-
CMAaTpUBAEMBIM HAKJIOHHBIM CEYEHHEM, OTHOCUTEIIBHO MPOTHUBOIMOJIOKHOTO KOHIIA Ha-
KJIOHHOTO Ce4eHus (B OTCyTCTBMU 0TrHb0B M, =0).

B Hamewm cityyae npoionbHas apMarypa KOPOTKOM KOHCOJIM MOJPE3KU MPEACTaB-
JIEHA TOPU30HTAJIBLHBIMU CTEPKHIMU, IPUBAPUBAEMBIMU K OMTOPHOM 3aKIaJHON JAeTalIH
purens, 4yTo odecnieurBaeT €€ HAASKHYIO aHKEPOBKY Ha OIOpE, a 3HAYUT U BO3MOXK-
HOCTh YY€Ta C MOJHBIM PACUETHBIM CONpPOTUBIEHUEM. [IpuMem 3Ty apmaTypy B KO-

gyecTtBe 2012 A500C ¢ miomanpo ceyeHus A, = 2,26cm” 1 pPAacCYETHBIM CONPOTHUBIIE-
HueM R =435MIla.

Hewirogueiiniee 3HaueHUE «c» ompeaeauMm 1o Qopmyre:
@=Rapdap, 11924-30X2.24
gapte 22940418

M=0(ay+tc)=119,24x (8,5 + 15,6} x 10~ = 28,7 kHm
M, =R Az =43,5x2,26%x0,24=23,6 kH -m,1put z, =hy,, —a'=27-3=24 cum;

€= =15,6 cM
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wa = Zﬂxwﬂxwzxw = ﬂ,ﬁc&w.ﬂz + R:w-’-q:w ::'E' - 'ﬂl} =

=05%2,88x156*+30x2,26%x(15,6—3)=1204H-cm =
=12,045H M
[ToncraBinsst HaliieHHBIE 3HAYEHUS B yCI0BUE (6), MOTydaem:
M=287TrH-Mm< M, + M,, =236+11,15=3475KH-M
T.€. IPOYHOCTh PACCMATPUBAEMOTO HAKIIOHHOTO CEYCHHS Ha JIEWCTBHE M3THOAIOIIETO
MOMEHTa o0ecIeyeHa.
OnpenenuM HEOOXOMUMYIO JUTMHY 3aBEACHUS MPOJAOIBLHON PACTSIHYTOW apMaTypbl
3a KOHEI[ TOJPEe3KH 1o (opmyJe:

wo = HEandansl 4 g 4 10g = 2EU20229 954 10 41,2 = 5620n

4TO HE MEHbILIE 0a30BOM (OCHOBHOM) IJIMHBI aHKEPOBKH, PAaBHOM:
/ R A 435x1,131
O,an — - -
“ R, u  2,875%x3,77
rae R, ,,— pacuéTHOE CONPOTHUBIICHHUE CLEIUICHHUSI apMaTypbl C OETOHOM:
R, .. =mmR, =2,5x1,0x1,15=2,875MIla.
BrrsicHuM HE0OX0IMMOCTh yCTPOMCTBA aHKEPOB Ui HIDKHETO pPsiia MPOAOIbHOMN
apmaTypsl puress. st 3TOro BBINOJIHAM PACYET MO MPOYHOCTU HAKIOHHOTO CEYEHUS,

pacroiO)KEHHOTO0  BHE  MOJAPE3KM M HAYMHAIOLIETOCS  HAa  PacCTOSHUU
hy—hy, =42 —-27 =15 cm OT TOpUA pUrels, Ha JEHCTBUE M3TUOAOLIET0 MOMEHTA; TO-

4 cm,

IJa pacCTOSHUE OT KOHIIA aHKEPYEMOI'O0 CTEpXKHA 10 pPaccMaTpuBAEMOrO CEYEHUS
[[=15-1=14 cm.

[Ipu nepecevyeHNN HAKJIOHHOTO CEYEHHUSI C TPOAOJIbHON PACTSIHYTOM apMaTypou, HE
UMEIOLLEH aHKEPOB B MpeJeIaxX 30Hbl aHKEPOBKM, YCUIME B 3TOW apMmarype N  olpe-
nemnsiercst mo gopmyde [5]:

N, =RSASZI—S:43,5><6,28>< 14

an 2

=50,6 kH, (7)

rae [, — JIIMHA 30HBI aHKEPOBKM apMmaTypsl, paBHas [ =A d =37,8x2=75,6 cm,

3aech A, = R, a= 435 x1,0=37,8;
4R, 4x2,875
o — KO3 PUIMEHT, YUYUTHIBAIOUIUI BIUSHUE MONEPEYHOro O0XaTusi OETOHA B 30HE
AHKEPOBKHM apMaTypbl W MpPU OTCYTCTBHUM OO0XaTUi TNPUHUMAEMbI paBHBIM
1,0.
YuyurhiBas, 4TO B Ipeaenax JUIMHbL [ =14 cm K CTEpKHAM HUKHETO psAla IMPOJL0JIb-

HOI apMaTyphl IPUBAPEHbI 2 BEPTUKAIBHBIX U | ropu3oHTaNIbHBIN cTepkeHs K8 A400,
YBEJIMYUM YCUJIHE, HaliieHHoe 110 ¢popmyiie (7), Ha BETUYUHY:

N, =0,7n0 d>R, =0,7x4x150x8>x0,9%x1,15=27820 H =27,82 xH,
31ech @, — K03(h(HULUCHT, 3aBUCAIINI OT JUaMeTpa XOMYTOB d,, W MPHUHUMAEMBbIH 110
tabmune [lpunosicenus 17 .

Torma o, A =N, +N, =50,6+27,8=78,4 kH.

OmnpenenuM BBICOTY CXKaTOM 30HBI OETOHHI (03 yuéTa c)kaToi apMaTyphl):
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L oA 78,4
RbL 0,9%x1,7x20
HeBbIToHEHIIICE 3HAYCHUE «C» PABHO:
_ Q2 _ 119,24 _ _ _
= —1 7= s Eoais -~ Jorm = wy — (kg = Figy ) = 56,2 — (42 — 27) = 41,2 em
T.C. [P TaKOM 3HAYCHHH «C» HAKJIOHHOE CCUYCHHE IMepPECceKaeT MPOOJIbHYIO0 apMaTy-
py KOpoTkoii koHconu. [IpruHrMaeM KOHEI[ HaKJIOHHOTO CEUCHHS B KOHIIC YKa3aHHOU
apMaTypBbl, T.€. HAa PACCTOSHUHN Wy =56,2 ¢y OT moApe3Ku, mpu otom ¢ = 41,2 cnm.
PacuérHblit MOMEHT M B CeUCHHH, MPOXOAAIIEM Yepe3 KOHEI] HAaKIIOHHOTO Ceve-
HUS, PaBCH:
M = Q(aq+ wg) — 0,5q(ay + wy)?
=119,24(8,5+ 56,2) — 0,5 X 0,416 % (8,5+ 56,2)* = 6844,1kH  cu
=0844kH: M
[TpoBepsiem ycnoBue (6):
M=68445H M > 0. 4,2, + 0,5¢,,.c* =784 %39+ 0,5 2,89 41,22
=55019kH:-cMm=55,02H M

=2,6 cm<2a'=6cm, Te. z,=h,—a'=42-3=39 cm.

ITockoJIbKY yCIIOBHE TPOYHOCTH MO pacCMaTPUBAEMOMY HAKIIOHHOMY CEYEHHUIO HE
COOTI0IaeTCsl, HEOOXOAMMBI JTOTIONHUTEIBHBIE MEPOMPHUATHS 0 aHKEPOBKE KOHIIOB
CTepKHEW HIDKHETO psifia MPOJOJIbHOW apMaTypbl pUTENsS WJIH YCTPOMUCTBO OTTUOOB y
BXOJIAIIEro yria nojape3ku. [Ipumem aBa orruba u3 crepxkuein P12 A500C ceyennem

A. =226 com’ , UYTO TIO3BOJISACT CO3/1aTh JIOIOJHUTEILHBIM MOMEHT B HAaKJIOHHOM Ce-

YEHUU, PABHBIN:
M, =R A.z =30x226x0,553=37,5«kH - -m,rne

Lyine = E,C080 + (c—ay)sind =39X0,707+ 41,2 X0,707 = 36,7cM, 371¢ech
a, =0, T.K. HA4aJI0 paccMaTpUBAaEMOI0 HAKJIOHHOI'O CEUEHMs] M Hadajo oTruda B pac-
TSHYTOW 30HE MPaKTHUECKH coBmaaaroT. [IpoBepka ycnoBus (6) naér:

M=6844xH M < 6,A,Z, + 0,50,,¢% + RowBoimeZome = 95, 02 + 37,5
=92 5kH -

Takum o0pa3zom, ycTaHOBKa OTTHOOB MO3BOJISIET 00ECTIEYUTHh COOMIOACHHUE YCIIO-
BUSI TPOYHOCTH 10 HAKJIOHHOMY CEYCHHIO BHE MOAPE3KH.

4.5. IlocTpoenue 3MIOPbLI MATEPUAJIOB

[IpononbHas pabouas apmarypa B npoisiere 2020 A500C u 20022 AS00C. Ilno-
miaab 3TON apMaTyphl A ompeserneHa U3 pacyera Ha ACHCTBHE MaKCUMalIbHOTO W3TH-
Oaroriero MOMEHTa B cepeauHe MpoJieTa. B 1mensx sKOHOMUM apMaTypbl MO Mepe
YMEHBIIIECHUSI U3rH0AI0IIEr0 MOMEHTA K OTIOpaM JiBa CTEP KHS OOPHIBAIOTCS B MPOJIETE,
a IBa Apyrux A0BOJsATCs a0 onop. Ecnu npomonbHas pabouas apmaTypa pa3HOTo Jqua-
MeTpa, TO J0 OTIOP JAOBOJISATCS JIBA CTEPKHSI OOJIBIIIETO THUaMETpa.
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[Inomane paboueir apMaTypbl A = 13,88 ev’. OmpenensieM M3ruGaroLmii Mo-
MEHT, BOCIIPUHUMAEMBI CEUEHUEM PUTEIISl C MTOJTHOM 3alPOEKTUPOBAHHON apMaTypou
2020 A500C u 2022 A500C (4, = 13,88 car’).

N3 ycnosus paBHOBECHS:

RyAs= w1-Rpybx, tne x=Ch,

. R -4,
Vo "Ry -D-hy ’
R, =435 MIla = 43,5 kH/cw’s
R,=17,0 MIla = 1,7 kH/cx’,;
43,5 -13,88
©0,9-1,7-20-40
x=¢Chy=0,493-40 = 19,72 cm.

N3rubaromuii MOMEHT, BOCIPUHUMAEMbBIN CEUCHUEM PUTEIIsl, ONIPEESETCS U3

YCJIOBUSI PABHOBECHS:
M = Ry Ay(hy —0,5x);
M(2@20+2@22): 43,513,88(40 — 0,519,72) = 18197,9 kH-cm = 182xkHm

182 kH-m > 170,81 kH"m, TO €cTh O0JbIIIE JEHCTBYIOIIETO U3THUOAIOIEr0 MOMEHTA
OT TOJIHOW Harpy3KH, 3TO 3HAYUT, YTO IPOYHOCTh CEUEHHUs 0OeCTeueHa.

o omopsr noBogstcs 2022 AS00C, hy =45 —3 =42 cm (em. puc. 9), A=7,6 oM.

435 -7,6
¢= 09-1,7-20-42
x;=¢hy=0,257-42=10,8 cm.

OmnpenenseM U3ruOAOINA MOMEHT, BOCIPHHIMAEMBIA CEUEHUEM pUTEIIs ¢ pabdo-
Yyel apMaTypou B BUJE ABYX CTEPKHEU, JOBOAUMBIX 1O OIOPHI

Mpp22)= Ry Asom2) (ho —0,5x));
M g2y = 43,5-7,6(42 - 0,5-10,8) = 12099,96 kH-cm = 121 kH m.

OtxianpiBaeM B MacliTabe Ha SMIOPE MOMEHTOB IOJYUYCHHbIC 3HAUYCHUS W3TH-
0arolMX MOMEHTOB M(2020+2 022y U M(2022) ¥ OIIPEIEINIiEM MECTO TEOPETUUECKOTO OOPHI-
Ba paboueil apMaTypbl — 3TO TOUKH MEPECCUECHHS AMIOPHl MOMEHTOB C TOPU30HTAIILHON
JIMHUEH, COOTBETCTBYIOIIECH H3THOAIOIIEMY MOMEHTY, BOCIPUHHMAEMOMY CEYEHUEM
purens ¢ pabodeil apMaTypoil B BUIE ABYX CTepkKHEN Mxg00) (puc. 10).

Omnopa MOMEHTOB JIJISl ATOTO JIOJDKHA OBITh MOCTPOEHA TOYHO C OMpeeiIeHUEM

0,493

0,257;

”

o 1 2 3
3HAYEHUU M3ruOaroIMX MOMEHTOB B 3’ B 3 U B 3 npoJieTa.

N3rubaromnii MOMEHT B JTFOOOM CEUEHHUH PUTEIIS ONpenesieTcs Mo Gopmyie

M =R, 'x—M , e R, — OomopHas peakuus, Xx — TeKyllas KOOpJIWHAaTa.
R, =%=Q=119,24 kH
[Ipn xzélo =0,716 m; Ml :119,24~O,716—M:74,7 KH - m
8
IIpu x:§10 =1,433 m; M, :119,24-1,433—M:128,1 KkH -m;

8

37



119,24

b=200

200

250

450

400

Puc. 9. Pacuemnoe ceuenue puzena B Mecme obpoba apmamypd

’\” ~—
NI A A A A -
- o S o S od ny =
™~ O ™~ O o N
- - - - - R
| |
‘\\\ \\\‘
“ T -
M[ kH*M |
-
O
-
< N
© >
Q[kH]
1316 3098 1316
5730

Puc.

38

10. 3nwopa Mamepuanobd




2
M, :119,24-2,149—w=160,1 KH - m .

20

8

3
IIpn x = §l° = 2,149 u;
JUInHA aHKEPOBKU OOpPBIBAEMBIX CTEPKHEN ONpENesieTcs M0 CASAYIOEH 3aBUCH-

MOCTH:
Q +5d >15d , tne d — muameTp oOpbIBaEMOI apMaTypHI.

wW=-—-—
2qsw
[Tomepeunas cuna Q onpeaensercs TpaduIecKu B MECTE TEOPETHUECKOTO 00pHIBA,

B JaHHOM citydae Q = 64 kH.
[Tonepeunsie crepxxuu P8 A400 Ry, = 285 Mlla c A,, = 1,01 cv’ B MecTe Teo-

peTuyeckoro oOpeiBa uMeroT mar 10 cu;

R -A 28,5-1,01
Gy = o Cow = 222700 0 88 kH/em;
S 10

=3 62488 +5-2,0=221 cm, yro meHbie 15d=15-2,0=30 cm.

[Tpuanmaem W =30 cm.
MecTo TeopeTHUecKOoro oOpbIBa apMaTypbl MOYKHO ONPEIENIUTh AHATUTHYECKH.

Jist aTOr0 06I11ee BhIpaXKeHUE ISl M3ruOaroIero MOMEHTa HY>KHO MPUPaBHATh MOMEH-
Ty, BOCIPUHUMAEMOMY CEUEHUEM pUTEIIs ¢ apMarypoi 20022 A500
M(z@gz) =121 kHwm
Al=(g+V)ﬁtx_(g+V)x2=4L&}i7yx_4L6Lx2;
2 2 2 2
119,24x —20,81x° = 121;
X’ —5,73x +5,81=0;
X, =2,865+ 2,865* —5,81 =2,.865+1,549 ;
x1=1,316 m; x,=4,414 m.
DTO TOYKH TEOPETHUECKOTO OOPhIBA apMaTypHhI.
4,414 — 1,316 + 2-0,3 = 3,693 m.

JInuHa 0OpbIBAaEMOTO CTEPKHSI OyIeT paBHA

[TpunrMaeM IMHY OOPBIBAEMOTO CTEPXKHA 3,7 M.
OnpenenseM aHATUTUYECKU BEJIMYMHY MONEPEYHONU CHIIBI B MECTE TEOPETHUECKO-

ro oopeiBa apmarypsel x = 1,321 m.
Q=$+Z)Q—Q+V)M

0= M—41,62-1,316 =64,26 kH .

['padpruecku momnepeunas cuia Obuia npuHATa 64 kH ¢ TOCTATOYHON CTENEHBIO

TOYHOCTH.
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5. PACHET U KOHCTPYUPOBAHMUWE KOJIOHHBI

JI71s1 MpOEKTUPYEeMOro 8-3Ta)KHOTO 37jaHus IPUHATA COOpHAs KeJle300€TOHHAs KO-
noHHa ceyenueM 40x40 cm.

JI71s1 KOJIOHH MPUMEHSIETCS TSHKEJIbIA OETOH KJIACCOB IO MPOYHOCTH Ha CXKATUE HE
Huxe B15, a nns cuiibHO 3arpy’keHHbIX — He Hibke B25. ApMUpYIOTCS KOJOHHBI TPO-
JIOTBHBIMU CTEpXKHIMU nuamerpoM 16 ...40 mm u3 ropsuexaranod cramm A400,

A500C u momepedyHBIMH CTEPKHSIMHU IPEUMYIIIECTBEHHO W3 TOpSYEKATaHOW CTallH
Kiacca A240.

5.1. Ucxoanbie 1aHHBIE

Harpyska Ha | v’ HepeKpbITHs NPUHMMACTCS TAKOH ke, KaK M B HPEIbITYIINX
pacuetax (cMm. maoan. 1).

2
Haepysxa na 1 m” noxpvimust

Tabmauma 3
Bun Harpysku HopmaTtusHas Koaddurment Pacuernas
Harpy3ka HaJIC)KHOCTH Harpy3ka
(yr=1), kH/M’ 1o Harpyske yr | (yr> 1), KH/M’
1 2 3 4
IMunpousonsionHsIil koBep (3 cios) 0,150 1,3 0,195
ApMupoBaHHas LIEMCEHTHO-IICCUaHas 0,880 1,3 1,144
CTSDKKA, 0 = 40 mm, p=2200 Kke/m’
Kepamsur mo yxiony, 0 = 100 mm, p = 0,600 1,3 0,780
600 xe/m’
VYrennuTtenb, — MUHEpaJIOBAaTHBIC TUIH- 0,225 1,2 0,270
TBI, 0 = 150 mm,
p =150 xe/n’
[Tapounzomsmus 1 cioit 0,050 1,3 0,065
MHoromnycToTHas IUIUTA NEPEKPHITHS C 3,400 1,1 3,740
OMOHOJIMYMBAHKUEM IIIBOB,
0 =220 mm
[TocTosinHast HArpy3Ka (Zro0f) 5,305 6,194
Bpemennas Harpyska —
cHeroBas™ : S = Syu 1,800-0,7 =1,260 - 1,800
B TOM YHCJIE JJIMTENILHAS YacTh CHETrO- 0,630 - 0,900
BOM Harpy3ku Sy,
[TonHas Harpy3Ka (Zroor + S) 6,565 7,994

* - moyHas KpaTKOBPEMEHHAsi CHETOBasi Harpy3ka U KodhUIIMEHT |l MPUHUMAIOT-
cs mo CHull 2.01.07-85* [1] mum no [lpunooicenuio 18.
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Martepuanbl 171 KOJTIOHHBI:

beToHn — Tskenblid Ki1acca mo MPOYHOCTH Ha cxatue B25, pacueTHoe conpoTuBiie-
Hue npu cxatuu R, = 14,5 Mlla (tabn. 5.2 [3], Ilpunoocenue 4).

Apmarypa:

— npoponbHag pabouas kiacca AS00C (muamerp 16 ...40 mm), pacu€THOE CO-
npotuBieHue R, = R,.= 435 MIla (tabn. 5.8 [3], Ilpunoscenue 7),

— nonepeyHas — kinacca A240.

5.2. OnpenesieHue yCUIuid B KOJIOHHE

PaccunteiBaeTcs cpeiHsas KOJOHHA MIOJBAJIBHOIO dTa)ka BBICOTOH /iy = 2,8 m. Bbl-
COTa TUIIOBOTO 3Ta)ka /i; Takke pasBHa 2,8 .

I'py30Bast IIomaas KOJOHHE A = 6x6,3 = 37,8 m°.

[TpononpHas cuna N, AeiicTByIONIas Ha KOJOHHY, ONpeaensercs mo Gpopmyre:

N= yn(g +Vp +l//n1'V0)I’l‘A + gb(n + 1) + gcol(n + 1) + yn(gr00f+ S)Aa
rJie 7 — KOJMYECTBO dTaxel. B Hamem ciydae n = 8; A — rpy3oBas IIonia/jib;
g, Vp, Vo — COOTBETCTBEHHO IIOCTOSIHHAsA M BPEMEHHas HAarpy3Kd Ha | M’ TIepeKpbI-

TUS 110 maoan. 1.

Cornacuo maon. 1,g=4,7 kH/M’; V,=0,6 kH/m; V= 1,95 kH/M’;

Zroof — TIOCTOSIHHASA HATpy3Ka Ha | Jl/l2 HOKPBITHA 0 Mab1. 2 (Zroor= 6,194 kH/M);

S — IOJHASI CHEroBasi Harpyska Ha 1y’ MOKpBITHS 110 ma6in. 2;

g — COOCTBEHHBII BEC PUTElIs C yUETOM ) U ), AIuHOH (6,3 — 0,4) = 5,9 um;

g, =3,665,9 =21,59 kH;

3,66 kH/m — moroHHasi Harpy3ka OT COOCTBEHHOI'O Beca pureis (CM. pacyeT pure-
IsL);

Zcol — COOCTBEHHBIN BEC KOJIOHHBI;

oot = Y V5" P Acor hy=0,95-1,1-2500(10° %)-0,4:0,4-2,8 = 11,7 kH;

Wy — K03 duuueHt couetanuit (korpGUIMEHT CHUKEHHSI BPEMEHHBIX Harpy3okK B
3aBUCHUMOCTH OT KOJIMUECTBA dTaxKeil), onpenensieMbiid 1o hopmyse 3 [1]:

W _04 l//Al 04

o
rae 41 = 0,69 (cM. pacuer purens); y,, = 0’4+O’693IS_O,4 =0,504;
N=0,95-(4,7+0,6+ 0,504-1,95) -8-37,8 + 21,59- (8 + 1)+ 11,7- (8 + 1) +

+0,95- (6,194 + 1,8) -:37,8 = 2391,6 kH.
5.3. Pacuyer KOJIOHHBI 10 IPOYHOCTH

Pacyer nmo mpoyHOCTH KOJOHHBI MPOU3BOAUTCSA KaK BHELIEHTPEHHO CXKATOTO 3Jie-
MEHTA CO CIIy4YailHbIM SKCLIEHTPUCUTETOM €,
1 40 h, 280
e, =—h,=—=133cm; e =—1-=""=047Tcm; e,=1cm.
30 30 600 600
OpnHako pacuer cKaThIX 3JIEMEHTOB U3 OeToHa kiaccoB B15 ...B35 (B Hamewm ciy-

yae B25) na neiicTBue MpOAOJIBHON CHIIBI, MPUIIOKEHHOM C 3KCUEHTPUCUTETOM €y =
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e :hc—g:l,33 cv mipu  tuOKoctu ly/h., < 20, nomyckaercss MPOU3BOJIUTH U3 YCIIOBHS

a

(6.27) [3]
NS w'(ybleAb + RscAs,tot)a
rae A, — IIoIaab CEYEHUS KOJIOHHBI,
A 100 — TUIOIIAJIb BCEW MPOIOIBHON apMaTyphbl B CEUCHUN KOJIOHHBI:
lo — pacueTHas JyIMHA KOJIOHHBI MOABAjA ¢ MAPHUPHBIM OIMUPAHKEM B YPOBHE 1-r0
ATaXkKa M C KECTKOH 3aJIe]IKO B ypoBHE (DyHIaAMEHTA,;
R, — pacueTHOE CONPOTUBIICHUE apMATYyPhl CKATHUIO.
lo=0,7(hy + 15 cm) = 0,7(280 + 15) = 206,5 cm;
lo/heor =206,5/40=5,16<20; A,=40-40=1600 crr’.
@ - K03 UIMEHT, TPUHUMAEMBIN MPU IJIUTEITBHOM JCHUCTBUM HArpy3KU MO TaOJl.
6.2. [3] nmu o Ilpunosicernuio 19, B 3aBUCUMOCTH OT THOKOCTH KOJIOHHHI.
Ipwu ly/h., =5,16, kOdDPumHeHT @ = 0,92.

Ny ra 225 _09.145.1600

4. =2 __0%2 =11,76 cnd’.
: R 435

sc

N3 ycnoBus BaHHOW CBApKH BBIIIYCKOB NPOJOJIBHOM apMaTyphl IIPU CTBIKE KO-
JIOHH, MUHUMAJIbHBIN €€ TUaMeTp JOJKEH ObITh HE MeHee 20 mm.

Mpunnmaem 4020 A500C ¢ A, = 12,56 car’.

= 12,56 100% = 0,79% > 0,2%, T.K. lo/hoo= 5.
1600

Huametp nonepeuyHoil apmaTypsl npuHumaeM D6 A240 (13 yciaoBHUs CBApKH C
npojosibHOM apmatypoil). lllar monepeunsix crepxkuen s = 300 mm, 4TO yAOBIETBO-
psieT KOHCTPYKTUBHBIM TpeboBaHusM [3]: s < 15d = 1520 =300 mm u s < 500 rm.

Ecmu 4 > 3 %, TO mar nonepeyHbIX cTep:kHer qoixkeH ObiTh s < 10d u s < 300
MM.

ApMHpOBaHUE KOJOHHBI MOKa3aHO Ha puc. 1.
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6. PACHET U KOHCTPYUPOBAHHUE ®YHJIAMEHTA 110/ KOJTIOHHY
6.1. Ucxoanbie JaHHBbIE

I'pyHTBI OCHOBaHUS — IIECKU CPEAHEN IIJIOTHOCTH, YCIOBHOE Pacu€THOE CONPOTUB-
nenue rpyHra Ry= 0,35 Mlla.

beron Tskenblid kinacca B25. PacueTHoe CONMPOTHBIICHUE PACTKEHUIO
Ry =1,05 MITa, y, =0,9. Apmatypa kimacca AS00C, R, =435 MIla = 43,5xH/cm’.

Bec equnuiibl oobema 6eToHa pyHAaMEHTa U TPYHTA Ha €ro oope3ax
Y =20 kH/a.

Bricoty ¢ynnmamenta npensaputenbHo npuHuMaeM 90 cum. C yu€Tom moma moj-
Baja riryouHa 3anoxkenust pynmaamenta H; = 105 cu. PacuetHoe ycunue, nepenaroriee-
cs ¢ KoJoHHBI Ha pyHaameHnt, N =2391,6 kH. HopmaTuBHOE ycuinue

N, = Nlys =2391,6/1,15=2079,65 «H,
rae ym = 1,15 — ycpenHeHHoe 3HaueHne Ko3(h(UIeHTa Hale)KHOCTH 110 Harpy3Ke.

6.2. Onpenesnenue pasMepa CTOPOHBI OAOLIBHI (PyHAAMEHTA

[Inomans MoAOMIBEI HEHTPAIBHO HArpy>KEHHOTO (DyHIaMEHTa OMpeleNsieTcsl Mo
YCJIOBHOMY JaBJICHUIO HA TPYHT R 0e3 yyeTa MOompaBoOK B 3aBUCUMOCTH OT Pa3MepoB
MOJIONIBBI (PYH/IAMEHTA U TIIyOUHBI €r0 3aJI0KEHUS

N 2079,65 2

= =6,32 M.
Ry,—7,H, 035:10°-20-1,05

Pa3mep cTopoHbl KBaipaTHOM MOJOMIBHI (PyHAAMEHTA: a = VA =632=251m.

[Tpunumaem a = 2,7 m (kpatHo 0,3 m).
JlaBiieHHe Ha TPYHT OT PaCYETHOM Harpy3Ku

p=¥=2391,6/2,7> = 328,1 xH/ni’.
a

6.3. OnpenesieHue BICOTHI pyHAAMEHTA

PaGouas BeicoTa hyHAaMEHTA U3 YCIOBUSA MIPOIaBIUBAHUS

2h
hy, = — el 10,5 7]\7 :
4 YRy + P

hy =—0,2+0,5 23916
0,9-1,05-10° +328,1

[Tonnas BeIcOTa (hyHIAMEHTA YCTaHABIUBACTCS U3 YCIOBUIA:
1) nponasmuBanus H;=(hy+0,05)= 0,485 + 0,05 = 0,535 um;
2) 3aJeNIKU KOJIOHHBI B (yH/IaAMEHTE:
Hy=1,5h.,;+0,25(m) = 1,5:0,4 + 0,25 = 0,85 m;
3) aHKEPOBKM CKaTOM apMaTypbl KOJOHHBL Hy = h,, + 0,25(m).
bazoBast nnuHa aHKepOBKH, HEOOXOoAMMAas Ul Tiepefadyd yCWIHS B apMarype ¢
MOJTHBIM PAacU€THBIM COMPOTUBIICHUEM R Ha O€TOH, onpeaesieTcs mo ¢hopmye [3]:

=-0,2+0,685 = 0,485 x.
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— RSAS
har RbondUs ’
rae A; u Ug — COOTBETCTBEHHO IIIOMIA/(b ONEPEYHOT0 CEUEHHSI AHKEPYEMOI'O CTEPIKHS
apMaTypsbl U IEPUMETP €r0 ceueHus (B HallleM ciiydae i apmaTypsl D20,
A;=3.142 en’; U,=mnd =3,14-2,0 = 6,28 cm);
Rpond — paCU€THOE CONPOTUBIIEHUE CLEIUIEHUS apMaTypbl ¢ OETOHOM, IPUHUMAE-
MO€ PaBHOMEPHO PacCIpeeICHHBIM 110 IJIMHE aHKEPOBKU
Riona = Vo111 M2 Rey,
rae 71 — Ko3QUIHMEHT, yYUTHIBAIOIINNA BIUSIHUE BUAA IOBEPXHOCTH apMaTyphbl. J{is
ropsiYeKaTaHol apMaTypsl IEPUOIUYECKOro npopuis 7, = 2,5;
7> - KO3(QGULUKEHT, yUUTHIBAIOIINN BIMSIHUE pa3Mepa JuaMeTpa apMaTypbl, IpH-
HHUMaeMblil paBHBIM:
1,0 — mpu nuameTpe mpoI0abHOM apMaTypsl dy < 32 mm;
0,9 — ipu dy = 36 mm u d, = 40 mm.
Ripona=0,9-2,5-1-1,05 =2,36 Mlla
oan = 435-3142 92,2 cm.
’ 2,36-6,28
TpeOyemas pacueTHas JIMHA aHKEPOBKU apMaTyphl C Y4ETOM KOHCTPYKTUBHOIO
pElIeHMs 3JIEMEHTa B 30HE aHKEPOBKH ompeensercs no popmyie [3]:

A
an = ahO,an A ”
s,ef
r1€ Agcar M Agep— MIOIMAAN IONEPEYHOIO CEYEHUS apMATYPbl, COOTBETCTBEHHO TpeE-
OyeMas 1o pacueTy ¥ paKTUYECKH YCTaHOBJICHHAs (17151 Hatiero ciuydas Ag., = 9,4
2. — 2y.
emy Agor= 12,56 cm);
o — KO PUIMEHT, YIUTHIBAIOIINI BIMSHUE HA IJTMHY aHKEPOBKU HAIIPSKEHHOTO CO-
CTOSTHHS O€TOHA M apMaTyphl. JIJIT COKATHIX CTEPIKHEH MEPUOANIECKOT0 PO o =

0,75. Torna:

h

s,cal

B =0,75-92,2. 2
12

=52,96 cm.

b

Kpome Toro, cornmacHo tpe6oBanusm [3], HakTHUECKYIO JUIMHY aHKEPOBKH HEO00-

XOJIUMO TpUHUMATH h,, > 0,3 hy = 0,3:92,2 = 27,66 cu;
hgn > 15d,=152,0=30 cm; h,, > 20 cm.

N3 deThipex BeNTWYMH NPUHUMAEM MAKCUMAIIbHYIO JJIMHY aHKEPOBKH, T.€.
han = 52,96 cm.

CrnenoBatenbHO, U3 YCIOBHS aHKEPOBKU apMaTypbl

H;=52,96 +25="77,96 cm.

[IpunumaeM TpexcryneH4arblii (yHAamMeHT obmieil BricoToil 90 cmv U ¢ BbICO-
ton cryneHerd 30 cm. llpu 3TOM mumpuHa nepBou crymnenu a; = 1,1 m, a BTopon a, =
1,8 m.

[IpoBepsiem, oTBevaeT U padouasi BEICOTa HUXKHEH cTyneHu Ay; = 30— 5 =25 cu
YCJIOBHUIO TPOYHOCTH MPHU JEHCTBUHU MONEPEUHON CHIIBI O€3 MONEPEeYHOr0 apMUPOBAHUS
B HAKJIOHHOM ce4eHUU. J[JIs e IMHULbI IIHUPHUHBI 3TOTO CEYEHUS
(b =100 cm) TOMKHO BHITIOIHSITHCS YCIOBUE:

O = pl < Op min = 0,575 Rpho3b.
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[TonepeuHas cuiia OT JaBJIEHUS IPYHTA:
Q=pl=0,5(a-a>-2 hp)p,

I7ie a - pa3Mep NOJOMIBHI PyHIAMEHTA;

h03 =30-5=25 M,

p — JaBJIEeHUE Ha TPYHT OT PAacUE€THON HArpy3KH (Ha €UHUILY JJIUHBI).

0=0,52,7-1,8-2:0,25) -328,1 = 65,62 kH;

0=065,62 kH < Qppmin = 0,5-0,9-1,05-103-0,25-1,0 = 118,13 kH — mpouHOCTb 00€ec-
Ie4yeHa.

6.4. Pacuer Ha npoaB/IMBaHHe

[IpoBepsieM HIKHIOIO CTyIeHb (yHAaMEHTa Ha MPOYHOCTHh MPOTUB IMPOJABINBA-
Hus. Pacder snemMeHTOB 0€3 MOmepeuHol apMaTyphbl Ha MPOJIABIMBAHUE TIPU JICHUCTBUU
COCPEIOTOYEHHON CHUJIbl MPOU3BOAMUTCS U3 ycioBus (6.97 [3]):

F<ynRpAp ,

rae /' — npoaaBiMBarollas cuia, IPUHUMAEMasi PaBHOM IIPOJOJIBHOM CHUIIE B KOJIOHHE
MOJIBAJILHOTO dTa)ka Ha YpoBHE oOpe3a (hyHIaMeHTa 3a BHIYETOM Harpy3Ku, co3jaBae-
MO# PEaKTHBHBIM OTIIOPOM I'PYHTA, MIPHIOKEHHBIM K MOJ01Be GyHIaAMEHTa B Tpee-
Jax IMUIOWAAM C pa3MepaMu, MPEBBIIAIIINMU pa3Mep IUIOLIAIKU onupaHus (B 1aH-
HOM Cllydae BTOpOW cTyneHu (QyHIamMeHTa a, xa,=1,8x1,8 ») Ha BenuuuHy #h, BO

BCEX HAIPaBJICHUSX; A, — IJIOMIAIh PACUCTHOTO IMOMEPESYHOT0 CCUCHHS, PACITOIOKECH-
HOoro Ha paccrosHuu 0,5 ) OT TpaHMIBl TUIOMAAN NPUIOKEHUS Cuibl N ¢ pabo-
4yeil BbICOTOM ceueHus hy. B Hamem cnydae iy = hg; = 0,25 m.
[Tmomans A, onpeaensercs mo Gopmyie:
Ap = Uhgs,

rae U —mepuMeTrp KOHTypa pacdyeTHOro cedeHus (cm. puc.l2,a);
U= (a; +2:0,5hp3) 4=(1,8+2:0,50,25) -4 =8,2 m.

[Inomane pacu€THoro nonepeyHoro ceuenus A, = 8,2:0,26 = 2,05 M.
[IponaBnuBaromas cuiia paBHa:
F:N-p 'A],

sech p =316,3 kH/m’, — peakTHBHBIIT OTIIOp IPYHTA,
A; — nnomaas OCHOBaHUS MPOJaBIUBaeMoro (parmMeHTa HIKHEW CTyneHu (yH-
JaMEHTa B Mpejenax KOHTypa pacd€THOrO IMONEPEYHOIO CEYEHHMs], paBHAas:
A1=(a+2-0,5hy3)’=(1,8+2-0,5-0,25°=4,2 »".

F=123916-3281-4,2=101358kH

ITpoBepka ycnoBus (6.97) [3] moka3bIBaer:
F=1013,58 kH < 0,9-1,05-10°-2,05=1937,3 rH,

T.€. MPOYHOCTb HWKHEN CTyNeHU (pyHIaMEeHTa MPOTUB IPOJABIUBaHUS OOECIIeUeHa.

[Ipy HEBBINOJHEHUU 3TOrO YCIJIOBHS, MPOYHOCTH IPU MNPOJABIMBAHUUA HUKHEU
CTyneHu He Oyner obecrieueHa. B 3ToM ciiydae MOKHO TPHUHSTH JBYXCTYIEHUYATHIN
byHIaMEHT ¢ BBICOTOM CTyneHed 1o 45 cm W IUPUHOM BEpXHEH CTYNECHH
a, =1,6m (cm. puc.12,6).
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6.5. OnpenesieHue MJIOHIAAN APMATYPbI NOJAOMIBbI PyHIaAMEHTA

[TogOop apmaTypbl NpPOU3BOAMM B 3-X BEPTUKAIbHBIX CEUEHUSAX (PYyHIaMEH-
Ta, 4TO ITO3BOJIACT y‘ICCTB N3MCHCHHC HapaMeTpOB €ro paCQéTHOﬁ CXEMbI, B KQ4CCTBC
KOTOPOM MPUHUMAETCSI KOHCOJIbHAs Oalika, 3arpyKeHHasi JACHCTBYIOIIMM CHHU3Y BBEpPX
PAaBHOMEPHO pacCHpeAeiICHHbBIM pPEAKTUBHBIM OTIIOPOM TpyHTa. lJisi paccMmarpuBae-
MBIX CE€UYEHHUM BBUIET M BBICOTA CEUEHUS KOHCOJIH 6yI[yT Pa3HbIMH, ITIO3TOMY BBI-
SIBUTh HauOOJIee OITACHOE CEYEHHE MOKHO TOJBKO IIOCIIE OIIPCACIICHUA Tp€6y€MOI71
IJIOIIAIA apMATYPhI B KOKJIOM U3 HUX (cm. puc.13).

Ceuenue I-1

M =0,125p" (a — he)™ a=0,125-328,1-(2,7 — 0,4)*2,7 = 585,78 kH-m

[Tnomans ceyeHus: apMatypsl onpeessieM o Gopmyiie:

M,,  58578-10°

A, = = =17,6 e’
" 09k, R, 09-85-435

Ceuenue 1I-11
M= 0,125p(a— a))a =0,125328,1-(2,7 — 1,1)*2,7 = 283,48 kHm

2
4 = My, _ 23848-10° 316 end
0,9h,R,  0,9-55-43,5
Ceuenue I1I-111
M= 0,125p(a— ay)*a = 0,125-328,1-(2,7 — 1,8)*2,7 = 89,69 kH-m
My _ 896910 _o o >

A =0 0h R, 0925435
LT R [ . 5
N3 Tpéx HaileHHBIX 3HAYEHHUM TTOA00p apMaTyphl IPOU3BOAUM MO MAaKCUMAaIbHO-
My 3HA4YEHHUIO, T.€. Agmax = 17,6 o’
[ar crepkueit mpuauMaetcst ot 150 mm 10 300 mm (kpatHo 50 mm). Ipu mm-
pUHE TMOJOIIBBI (pyHIAMEHTa a <3 M MHUHUMAJbHBIA AUAMETP CTEp>KHEH
Apin =10 mm, ipu a >3 M dyiy = 12 mm.
[IppuHuMaeM HECTaHAAPTHYIO CBApHYIO CETKY C OJMHAKOBOW B OOOMX HampaBiie-
HUAX apMmarypoul mu3 crepxkHen D14 A500 ¢ marom 250 mm.

Umeem 12014 A500 ¢ A,=1847 e’ >Ag= A . =176 ci’.

s ,max

[IpouenT apmupoBanus L

18,47
- - =— . % = ’ -100% = 0,198% > 0,1%
B ceuenuu I-I: yz ah, °=170.85 0 0 0
. o 18,47 o o o
- B ceuenuu II-1I: = 1 /0:1 55'100/0=0,187A>>0,1%)
27702
- B ceuenuu [II-11I: Hy =——-100% = 18,47 :100% = 0,273% > 0,1%
' ashy, 27025

Tak Kak BO BCEX CEUEHUSAX ;> Uin=0,1 %0, KONMYECTBO NPUHATON apMaTypsbl OC-
TaByisieM 0e3 usMeneHuit. B cnyvae u;<ut,;;=0,1 %, nuaMeTp NpUHSITON apMaTyphl Clie-
JyeT YBETUYUTh WJIM YMEHBIIUTH €€ I11ar.

Konctpykmus dyHmamenTa npuBeneHa Ha puc.l3.
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NPUJTOXEHUA
HNPUJIOKEHUE 1
MuHuMaIbHBIN KJ1acc 0€TOHA JIEMEHTOB C MPEIBAPUTEIHHO
HaIpsHKEHHOU apMaTypou

Tabmauma 4
Xapaxkmepucmuxka Hanpsacaemou Knacc bemona
apmamypol He Huce
Apmamypa knaccos:
B20
A1000 B30
Apmamypa knaccos:
B30
Bp 1400, Bp 1500 B30
K1400,K1500 B30
INPNJIOXKXEHUE 2
IIpenensHO AOMyCTHMAs! INUPUHA PACKPBITUS TPELIVH — @ cpe,uir

Tabmuma 5

s onemenmos, Kk Komopuim He NPeowbAGIAIOMC MPedOBAHUSL HENPOHUWAEMOCTU, 3HAYEHUS
Acreult NPUHUMAION PABHBIMU

1Ipu apmamype Tpu npooondcumenvrom pac- Ipu nenpooondicumenvrom
K1accog Kpblmuuy mpewjut, Mm Ppackpulmuy mpewjuH, Mm
A240-4600
BS500 0,3 0,4
A800;41000
Bp1200-Bp1400
K1400;K1500(K-19) 0,2 0,3

KI1500(K-7) oua-
mempom 12 mm

Bp1500 K1500(K-7)

ouamempom 6 u 9 mm 0.1 0,2
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IMPUJIOXEHHUE 3
HopmaTtuBHble conpoTuBienus 6etona Ry, 1 Ry,

Ta0numa 6

Hopmamusnwie conpomuenenust bemona Ry, u Ry, , u pacuemnpie
BHAYEHUsT CONPOMUBTEHUSL OemOoHa 071 NPeOeTbHbIX COCIOSHUL GMOPOL
epynnbl Ry sor t Ry s, MIIa (szczuz), npu Kacce 6emoHa
nO NPOUHOCMU HA Colcamiute

Buo
COnpomueGeHUs

B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 | B60

Coicamue ocegoe | 75 11,0 150 | 185 | 22,0 | 255 | 29,0 | 320 | 360 | 395 |43,
(76,5) | (112) | (153) | (188) | (224) | (260) | (296) | (326) | (367) | (403) |(438)

Rb,n u Rb,ser

2,75
Pacmsicenue 0.85 1,10 135 1,55 1,75 195 | 2,10 | 225 | 245 | 2,60 (£SO
Rocezoe @7 [(11,2) | (13.8) | (158) | (17.8) | (199) | 21.4) | 229) | (25.0) | 26,5) |
bt,ns L\bt,ser

INPUJIOKEHUE 4

Pacuetnsbie conporuBieHus 6etoHa R, v Ry,
Tabmmma 7

Pacuemnvie conpomuenenus 6emona 015 npedebHbIX COCMOosHULL Nepoll epynnbl Ry, u Ry,
2

Buo conpomuenenus MTla (kec/cm’), npu knacce bemorna

NO NPOYHOCIU Ha Colcamue

B10 | BI5 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Corcamue oce- 6,0 8,5 1,5 | 145 | 170 | 195 | 22,0 | 250 | 27,5 | 30,0 | 33,0
6oe, R, 61,2) | (86,6) | (117) | (148) | (173) | (199) | (224) | (255) | (280) | (306) | (336)
Pacmsocenue 0,56 0,75 0,90 1,05 1,15 1,30 1,40 1,50 1,60 1,70 1,80
ocesoe, Ry, G7) | 76 | 92 | 107 |17 | (133) | (143) | (153) | (16,3) | (17.3) |(183)

IMTPUJIOKEHHUE 5

3HaueHusl Ha4aJIbHOro MOAYJIsl ynpyroctu o6erona E,

Ta0Omuma 8
3Hauenue HauatbHO20 MOOYISL YRPY20CTU OEMOHA RPU CHCAMUU U PACTANCEHUL
Ev 107, MITa (kec/em?), npu knacce Gemona no npounocmit na cocamue
B10 BI15 B20 B25 B35 B35 B40 B45 B50 B55 B60
19,0 24,0 275 30,0 32,5 34,5 36,0 37,0 38,0 39,0 39,5
(194) (245) (280) (306) (331) (352) (367) (377) (387) (398) (403)
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IMPUJIOKEHHUE 6

HopmaTtuBHBIE 3HaUEHNS CONPOTUBIICHUS ApMAaTypPbl PACTSHKEHUIO R ,

Ta0mma 9

H opmamueHbvle 3HAYEHRUAL CONPOMUGJIEHUS
PAaACHANCEHUIO Rs,n U pacdemusle 3Ha4erusl

Apmamypa HOMZHZZZ;ZM;O%me Conpomueenust pacmsdceHuio OJis npe-
Kuaccos P YpoL, OeIbHbIX COCMOSIHULL BMOPOTL 2PYNNbL
Ryser, MIIa (KZC/CMz)
A240 6-40 240(2450)
A300 10-40 300(3050)
A400 6-40 400(4050)
A500 10-40 500(5100)
A540 20-40 540(5500)
A600 10-40 600(6100)
AR00 10-40 800(8150)
A1000 10-40 1000(10200)
B500 3-12 500(5100)
Bp1200 8 1200(12200)
Bp1300 7 1300(13200)
Bp1400 4:5:6 1400(14300)
Bp1500 3 1500(15300)
K1400 (K-7) 15 1400(14300)
K1500 (K-7) 6;9; 12 1500(15300)
K1500 (K-19) 14 1500(15300)
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IMPUJIOKEHHUE 7

PacueTHbIe 3HaUEHHS] COMPOTUBIICHUS apMATyPbl PACTSIKEHUIO R, 1 R,

Tabmuna 10
Pacuemnvie 3nauenus co- Pacuemuvie 3nauenus co-
Apmamvoa NPOMUBIeHUs. apmMamypul OJisl TS NPOMUBIEHUS APMAMYPbL Ol
puanyp npeoenbHblX COCMOSHUL nep- paanyp npeodenbHblX COCMOSHULL nep-
K1accos . KAaccos .
6ot epynnol, Mlla soti epynnol, Mlla
DACHISICEHUIO cxcamuro DACHISICEHUIO cxcamuro
Ry Ry R Ry
A240 215 215 B500 415 415 (360)
A300 270 270 Bp1200 1000 500 (400)
A400 355 355 Bp1300 1070 500 (400)
A500 435 435(400) Bp1400 1170 500 (400)
A600 520 470(400) Bp1500 1250 500 (400)
A800 695 500(400) K1400 1170 500 (400)
A1000 830 500(400) K1500 1250 500 (400)

Tpumeuanue: 3navenust R; 6 ckobkax ucnonws3ylom moisko npu pacieme Ha KpamkoepeMeHHoe OetiCmaue HaAzpy3KuU.

MPUJIOKEHUE 8
PacueTHbIe CONTPOTUBIIEHUS IONIEPEYHON apMaTyphl Ry,
Ta6muma 11
Knacc apmamypor A240 A300 A400 A500 B500
Pacuemmnoe conpomueiie- 170 215 285 300 300
HUe NOnepeyHol apmamy-
Dbt Row, MITa (kec/ert) (1730) (2190) (2900) (3060) (3060)

IMMPUJIOXKEHUE 9
3Ha4YEeHUST MOJTYJISI YIIPYTOCTH apMaTyphl E;
Tabmuna 12
3uavenus mooyna ynpyeocmu Ej,
Knacc apmamyput MITa (kec Jort )
Apmamypa écex Knaccos Kpome KAHAMHOU 200000
(2000000)
Kanamnuas xnaccoe K1400;K1500 180000
(1800000)
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3nauenus &, ¢, d,,

HPUJIOKEHHUE 10

Taobmnuma 13
¢ ¢ Ot ¢ ¢ Ol ¢ ¢ O
0,01 0,995 0,01 0,26 0,87 0,226 0,51 0,745 0,38
0,02 0,99 0,02 0,27 0,865 0.234 0,52 0,74 0,385
0,03 0,985 0,03 0,28 0,86 0,241 0553 0,735 0,39
0,04 0,98 0,039 0,29 0,855 0.248 0,54 0,73 0,394
0,05 0,975 0,049 0,30 0,85 0,255 0,55 0,725 0,399
0,06 0,97 0,058 0,31 0,845 0,262 0,56 0,72 0,403
0,07 0,965 0,068 0,32 0,84 0,269 0,57 0,715 0,407
0,08 0,96 0,077 0,33 0,835 0,276 0,58 0,71 0,412
0,09 0,955 0,086 0,34 0,83 0,282 0,59 0,705 0,416
0,10 0,95 0,095 0,35 0,825 0,289 0,60 0,7 0,42
0,11 0,945 0,104 0,36 0,82 0,295 0,62 0,69 0,428
0,12 0,94 0,113 0,37 0,815 0,302 0,64 0,68 0,435
0,13 0,935 0,122 0,38 0,81 0,308 0,66 0,67 0,442
0,14 0,93 0,13 0,39 0,805 0,314 0,68 0,66 0,449
0,15 0,925 0,139 0,40 0,8 0,32 0,70 0,65 0,455
0,16 0,92 0,147 0,41 0,795 0,326 0,72 0,64 0,461
0,17 0,915 0,156 0,42 0,79 0,332 0,74 0,63 0,466
0,18 0,91 0,164 0,43 0,785 0,338 0,76 0,62 0,471
0,19 0,905 0,172 0,44 0,78 0,343 0,78 0,61 0,476
0,20 09 0,18 0,45 0,775 0,349 0,80 0,6 0,48
0,21 0,895 0,188 0,46 0,77 0,354 0,85 0,575 0,489
0,22 0,89 0,196 0,47 0,765 0,36 0,90 0,55 0,495
0,23 0,885 0,204 0,48 0,76 0,365 0,95 0,525 0,499
0,24 0,88 0,211 0,49 0,755 0,37 1,00 0,50 0,50
0,25 0,875 0,219 0,50 0,75 0,375
INPNUJIOKEHHUE 11
3HaueHus &g, og
Taomuma 14
Knacc apmamypo A240 A300 A400 A500 B500
3uauvenue &g 0,612 0,577 0,531 0,493 0,502
Snavenue og 0,425 0411 0,390 0,372 | 0,376
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HNPUJIOKEHUE 12

PacuéTrHble mIomany nonepeyHbIX CEYEHNM U Macca apMaTypbl, COPTAMEHT TOPSIYEKATAHOW CTEPKHEBOM apMaTyphl Ie-
puoanuYecKoro npoduis, 0ObIKHOBEHHOM U BBICOKOIIPOYHON apMaTypHON MTOBOJIOKH

Tabmnuma 15
Pacuémmuvie niowadu nonepeunvix ceuenuil, cm’, npu uuc- Copmaenm copaeramanott cmepoicresott Copmamenm apmamyprot npoeo-
Jua- ¢ ’ ’ Mac- | Jua- | apmamypbi nepuooueckozo npoguis us cmanu
Memp, Jle cmepoiCHeu ca yemp, xaacea JIOKU
e sl s lals sl 7] s 9 | 10 | B\ o0 | agoo | asoo | ase0 | asoo | asoo | az000| Bso0 ]1;‘0’ ) ]'?‘50 ,%’0 1?50
3 0.07 (0140211028 (0.36]0.43]050| 057 | 0.64 | 0.71 |0.052 3 - — — — - - - X — — — X
4 0.1210.25]10.38|0.50| 0.63|0.76 | 0.88 | 101 | 1.13 | 126 [0.092 4 — — — — — — — X - - X —
5 0.1910.39]059(0.781 098 | 1.18 | 1.37 | 1.57 | 1.76 | 1.96 |0.144 5 - - — — - - - X — — X -
6 0281057]0.85(1.13[142] 170|198 226 | 2.55 | 2.83 |[0.222 6 X X — — — — — X - - X —
7 0381077 | 1.16 | 1.54 [ 193 | 231 [2.69| 3.08 | 3.47 | 3.85 | 0.302 7 - - — — - - - X — X — —
8 050 101 | 151 | 201|252 3,02|3.52| 402 | 453 | 503 |0.395 8 X X — — — — — X X — — —
9 063127191 254]3.18|3.82 (445 5.09 | 572 | 6.36 |0.499 9 - - — — - - - X - - — —
10 0.78 | 1571236|3.14 (393 [ 471|550 | 628 | 7.07 | 7.85 | 0.617 10 X X X - X X X X - - - -
12 1.131(2.2613.39(4.52 (566 | 6.79 | 792 | 9.05 | 10.18 | 11.31 | 0.888 12 X X X — X X X X - - — —
14 11.539|3.08|4.62(6.16]|7.70 ({9.23 [ 10.7 | 1231 | 13.85 | 15.39 | 1.208 14 X X X - X X X - - - — —
16 12.011]4.02|6.03|8.04|10.06|12.07(14.08]| 16.09 | 18.10 [ 20.11 | 1.578 16 X X X - X X X - - - - -
18 2.54(5.09|7.64110.18(12.73|15.27|17.82]20.36 | 22.91 | 25.45 | 1.998 18 X X X — X X X — — — — —
20 |3.142| 6.28 1943 [12.57[15.71(18.85| 21.9 | 25.14 | 28.28 [ 31.42 | 2.466 20 X X X X X X X - - - - -
22 |3.801|7.60|11.4(152(19.01(22.81|26.6|30.41|34.21(38.01|2.984 22 X X X X X X X - - - — —
25 490982 114.73|19.64| 24.5(29.4 | 343 (39.27|44.18 | 49.09 | 3.853 25 X X X X X X X - — — - -
28 6.15 11232 184 | 24.6 | 30.7 |36.95| 43.1 [ 49.26 | 55.42 | 61.58 | 4.834 28 X X X X X X X - - - — -
32 8.04 116.08] 24.1 | 32.1 |140.21(48.25( 56.2 | 64.34|72.38 | 80.42 | 6.313 32 X X X X X X X - — — - -
36 [10.18[20,3]130.5(40.7|50.9(61.0|71.2(81.44]|91.62]101.8|7.990 36 X X X X X - - - - - — —
40 [12.56(25.12137.68|50.24(62.80(75.36|87.92(100.40|113.04|125.60]| 9.870 40 X X X X X - - - — — — —
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IPUJIOKEHMUE 13

CoprameHnt apmatypHbix kaHatoB kiacca K1400(K-7); K1500(K-7)

Tabmuma 16
Knacc u nomunanvuoni | Juamemp nposonok, | Iliowaows nonepeurnoco | Teopemuueckas macca
ouamemp Kanama, mMm MM ceveHuss Kanama, CM 1-20 M noe. kanama, ke
6 0,227 0,173
K1500 9 0,51 0,402
12 0,906 0,714
K1400 15 1,416 L116

INPUJIOKEHUE 14

CooTtHomeHus MCKAY AUaMCTpaMu CBAPHUBACMBIX CTGp)KHGﬁ U MUHHUMAJBbHBIC pac-
CTOAHUA MCIKAY CTCPIKHAMHU B CBAPHBIX CCTKAX U KapKacax, U3roTOBJIAICMBIX C I10-
MOIIIBIO KOHTAKTHOM TOYCUYHOM CBApPKHU

Tabmuma 17

Jluamemp cmepoicHsa 0OHO-
20 HaNpaeIeHus; Mm

10

12

14

16

18

20

22

25128 |32|36|40

Haumenvuuii donyc-
MUMbLIL Ouamemp
CMepIICcHs OpPY2020 Ha-
npasieHust, MM.

10|10

Haumenvuiee donycmu-
MOe paccmosiHue Mexicoy
0CAMU CMEPIHCHEU OOHO20

HAanpasenus, Mm

50

50

75

75

75

75

75

100

100

100

150(150|150{150{200

To srce, npodonbHbIX
cmepaicHell npu 08yX-
PAOHOM UX PACNON0-

JHCeHUU, MM

30

30

30

40

40

40

40

50

50

50160 | 70|80 80
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IPUJI0KEHHUE 15

3HaueHUs @, Tabnuna 18
e, Koagpgpuyuenm @, npu snavenusx [ , pasHwix
br hy | 0,03 |0,05] 0,07 | 0,10 | 0,15 | 0,20 | 0,25 | 0,30 [0,40| 0,50 |0,60| 0,70 | 0,90 | 1,10 | 1,50 | 2,00
0,0 |0,7]029 029|030 | 030 |030] 031|031 [031[032] 032032032 | 0,32 | 0,33 (033 033
0,8 | 0,18 020 021 | 0,22 | 024 | 025 | 0,26 | 0,27[0,28/| 0,28 [0,29| 0,29 | 0,30 | 0,31 |0,31 | 0,32
0,9 | 0,12 [0,14| 0,16 | 0,18 | 020 | 0,21 | 0,23 | 0,24 {0,25| 0,26 [0,27| 0,27 | 0,28 | 0,29 | 0,30 | 0,31
1,0 | 0,09 | 0,11 0,13 | 0,15 | 0,18 | 0,19 | 0,20 | 0,21/0,23| 0,24 [0,25] 0,26 | 0,27 | 0,28 [0,29 | 0,30
1,1 10,07 0,090,111 | 0,13 [ 0,16 | 0,17 | 0,19 | 0,20 [0,22| 0,23 [0,24| 0,25 | 0,26 | 0,28 | 0,28 | 0,29
1,2 | 0,06 | 0,08 0,10 | 0,12 | 0,14 | 0,16 | 0,18 | 0,19 [0,21] 0,22 [0,23| 0,24 | 0,26 | 0,27 | 0,28 | 0,29
1,3 ] 0,05 (0,07 009 | 0,11 |0,13 | 0,15 0,17 |0,18/0,20| 0,21 [0,23| 0,23 | 0,25 | 0,26 | 0,27 | 0,29
02 | 08031 [033]034]| 035 | 037|038 | 039 |040[0,41| 042 |0,43] 0,43 | 0,44 | 0,45 |0,45| 0,46
0,9 | 0,18 021|023 | 0,26 | 029 | 0,31 | 0,33 {0,34]0,36| 0,38 [0,39] 0,40 | 0,41 | 0,42 [0,43 | 0,44
1,0 | 0,12 [ 0,15 0,18 | 0,21 | 024 | 0,27 | 0,29 | 0,30 |0,33| 0,34 [0,36| 0,37 | 0,39 | 0,40 [ 0,42 | 0,43
1,1 0,09 (0,12 0,15 | 0,17 | 021 | 0,24 | 0,26 | 0,28 |0,30| 0,32 [0,34| 0,35 | 0,37 | 0,39 | 0,40 | 0,43
1,2 1 0,07 [ 0,10 | 0,13 | 0,15 | 0,19 | 0,22 | 0,24 | 0,26 |0,28| 0,30 [0,32] 0,33 | 0,36 | 0,38 | 0,39 | 0,41
1,3 ] 0,07 [0,09| 0,11 | 0,14 | 0,17 | 0,20 | 0,22 | 0,24]0,27| 0,29 [0,31] 0,32 | 0,35 | 0,37 [ 0,38 | 0,40
04 | 08046 |047] 048 | 050 | 0,51 | 053 | 0,54 |0,54]0,56| 0,57 |0,57| 0,58 | 0,59 | 0,59 | 0,60 | 0,60
0,9 | 023 027|030 | 034 | 038 | 041 | 0,43 |044|047| 049 [0,50| 0,52 | 0,53 | 0,55 | 0,56 | 0,58
1,0 | 0,14 | 0,18 | 022 | 0,25 | 030 | 0,33 | 0,36 | 0,38 | 0,41 | 0,44 [0,46| 0,47 | 0,50 | 0,52 | 0,54 | 0,55
1,1 | 0,10 | 0,14 | 0,17 | 0,21 | 025 | 0,29 | 0,32 | 0,34 0,38 0,40 [0,42| 0,44 | 047 | 0,50 [ 0,52 | 0,54
1,2 1 0,10 | 0,11 | 0,14 | 0,18 | 0,22 | 0,26 | 0,29 | 0,31 |0,35| 0,38 |0,40| 0,42 | 0,45 | 0,48 | 0,50 | 0,52
1,3 ] 0,11 [0,10| 0,13 | 0,16 | 020 | 0,24 | 0,27 | 0,29 0,33| 0,36 |0,38] 0,40 | 0,43 | 0,46 | 0,49 | 0,51
0,6 | 0,8 061 |0,63] 0,64 | 065 | 067|068 069 |0,69]0,71| 0,71 |0,72| 0,73 | 0,73 | 0,74 | 0,75 | 0,75
0,9 | 028 [ 033|037 | 0,41 | 046 | 0,50 | 0,52 | 0,54 0,58/ 0,60 [0,62] 0,63 | 0,62 | 0,68 | 0,69 | 0,71
1,0 | 0,16 {021 | 025 | 0,29 | 035 | 0,39 | 0,43 | 0,45 0,50 0,53 [0,55| 0,57 | 0,60 | 0,63 | 0,65 | 0,68
1,1 0,13 0,15 0,19 | 0,23 [ 029 | 0,33 | 0,37 | 0,40 | 0,44 | 0,48 [0,51| 0,53 | 0,56 | 0,60 | 0,62 | 0,65
1,2 | 0,14 [ 0,12 0,16 | 0,20 | 025 | 0,29 | 0,33 | 0,36 |0,41| 0,44 [0,47| 0,50 | 0,53 | 0,57 | 0,60 | 0,63
1,3 10,15 (0,13 0,14 | 0,17 | 023 | 0,27 | 0,30 | 0,33 |0,38] 0,42 |0,45]| 047 | 0,51 | 0,55 | 0,58 | 0,62
0,8 |08 0,79/0,80| 0,80 | 081 | 0,83 (084|085 |0,85(0,86| 0,87 [0,87| 0,88 | 0,88 | 0,89 0,90 | 0,90
0,9 | 0,33 [ 038|043 | 0,48 | 0,54 | 0,58 | 0,62 | 0,64 |0,68| 0,71 [0,73] 0,75 | 0,78 | 0,80 0,82 | 0,84
1,0 | 0,17 {0,223 | 027 | 0,33 | 0,40 | 0,45 | 0,49 | 0,520,57| 0,61 [0,64| 0,66 | 0,70 | 0,74 [ 0,77 | 0,80
1,1 0,16 | 0,16 | 020 | 0,25 | 032 | 0,37 | 0,41 |0,45|0,50| 0,55 [0,58| 0,61 | 0,65 | 0,70 [ 0,73 | 0,76
1,2 | 0,17 | 0,16 | 0,17 | 0,21 | 027 | 0,32 | 0,36 | 0,40 | 0,46 | 0,50 [0,54| 0,57 | 0,61 | 0,66 | 0,70 | 0,74
1,3 10,19 [0,17] 0,15 | 0,19 | 0,24 | 0,29 | 0,33 | 0,37 |0,42] 0,47 [0,50| 0,54 | 0,58 | 0,64 | 0,67 | 0,72
1,0 |08 | 097(098( 098 | 099 | 1,00 | 1,01 | 1,01 | 1,02[1,02| 1,03 |1,03] 1,04 | 1,04 | 1,04 | 1,05| 1,05
0,9 | 0,37 | 0,44 | 049 | 0,55 | 0,62 | 0,67 | 0,71 | 0,74 |0,78| 0,82 [0,84| 0,86 | 0,89 | 0,93 |0,95| 0,97
1,0 | 0,18 [ 0,24 | 029 | 0,36 | 0,44 | 0,50 | 0,54 | 0,58 |0,64| 0,69 [0,72] 0,75 | 0,80 | 0,85 | 0,88 | 0,91
1,1 0,19 [ 0,18 022 | 0,27 | 0,34 | 0,40 | 0,46 | 0,49 (0,56| 0,61 [0,65| 0,69 | 0,73 | 0,79 | 0,83 | 0,87
1,21 021 (0,19 0,18 | 0,22 | 029 | 0,35 | 0,37 | 0,43 0,50 0,55 [0,59| 0,63 | 0,69 | 0,75 [ 0,79 | 0,84
131023021019 | 020 | 026|031 ]036]039]046] 0,51 |0,56] 0,59 | 0,65 | 0,71 | 0,76 | 0,81
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MNPUJIOKEHHUE 16
Koapdumnuent nonsyuectu 6eTona

Tadmuma 19

Omnocumenvnas 3navenus kosppuyuenma nonzyuecmu @, . npu Kracce bemona na cica-

BIIANCHOCb 8030YXA e

oKpyatrcaiouseli cpeobwl,

%

’ Bl5 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 [ B60
Boue 75 2.4 2.0 1.8 1.6 1.5 1.4 1.3 1.2 1.1 1.0
40-75 34 2.8 2.5 23 2.1 1.9 1.8 L6 1.5 1.4
Huorce 40 4.8 4.0 3.6 32 3.0 2.8 26 24 22 20

IIprumeyaHue - OTHOCUTENBbHYIO BJIaXXHOCTh BO3AyXa OKpysxaromeil cpeasl npunumaroT mo CHull 23-01 kak
CPEAHIOI MECSYHYI0 OTHOCUTEIbHYIO BIaXKHOCTh HauboJiee TEIIOT0 Mecsna s palloHa CTPOUTEIbCTBA.

HPUJIOKEHUE 17

3Ha4YEeHUs @,

Taomnuma 20
d, 6 8 10 12 14
o, 200 150 120 100 80

HPI/IJIO)IZ(EHI/IE 18
PacuetHble 3HaUE€HHUS Beca CHETOBOI'O OKPoOBa S, Ha 1u

T OpH3OHTaHBHOﬁ IOBCPXHOCTHU 3EMIIN

Tabmuna 21
Paiion (kapma 1 S
CHull2.01.07-85*, T'opooa, pacnonooicetnvie 8 COOMBEMCMBYIOUUX PALIOHAX 0
npunodcenue 3) wlla
I AcTtpaxanb, biarosemienck, Uura 0,8
I Bonrorpaa, Upkytck, XabapoBck, OMck 1,2
benropon, Benukuit Hosropoa, Boponex, Exate- 1,8
I punOYpr, KpacHosipck, Kypck, Jlumerk, Mocksa,
Opern, Cankr - [lerepOypr, CapaTtoB, CMoseHck, Tam-
608, Tromenb, UensOuuck
Bonorna, Kemeposo, Huxnanit Hosropon, Huxxuuit 2,4
v Tarun, HoBocubupck, Camapa, Tomck, TBeps, SApo-
CJIaBJIb
A4 Kupos, [lepmsb, Yda 3,2
VI Hedreropck, Ilerponasnosck - Kamyarckuii 4,0
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IMPUJIIOKEHHUE 19

3naueHus K0O3PPUIEHTA TPOJOIBLHOTO U3ruda @
Ta0muma 22

lo/h 6 10 15 20

0,92 0,9 0,8 0,6

HPUJIOKEHUE 20

3HaueHus kodpduureHTa §
Tabnura 23

-z
e Koaddurmentsr § = j, TIPM 3HAUEHHSAX £/, PABHBIX
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