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NMpoO4YHOCTHLIE pacyeTbl XonoaHOohopMOBaHHbLIX Npoduneun

NpoBepKa Npo4YHOCTN Ha cpe3

uimk g <
ZQde,ij
Qe g
ZQsz,ij

Q, ik — PacyeTHasi nonepeyHasi cuna BaonbL ocu Y~ Y;
Q, i« — PAcyeTHas nonepeyHasi cuna BAOMNb OCU Z—Z ;
Q,raj — COMPOTUBINEHMNE |-i CTEHKN CEYeHUs Ha AencTBue Qy, jmk ;
Qyryjj — CONPOTUBNEHNE i -ii CTEHKM ceueHus Ha pencteue Q; jmi;
j — HOMep CTepXHs;
k — HOMep pacyeTHOM KOMOMHAUMKN Harpy3ok;

M — HOMep PacYeTHOro CeYeHus.
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NMpoO4YHOCTHLIE pacyeTbl XonoaHOohopMOBaHHbLIX Npoduneun

BbluucrneHue pacyeTHbIX CONPOTUBIIEHUA CTEHOK Ha cpe3

0’58tj fyb,jzswy,ij 0’58tj fyb,jzswz,ij
Mpu A,; 0,83 ==p | Qs = ' ; Qupa = '
"/ VMo Y Mo
1 0,48t f, . s, 0,48t 0 D s,
Mpwn O,83</‘LW,ij <1,40 Qi = _ i © Q. = _ i
s A iV Mo ! Awi¥mo

[pu oTCcyTCTBMM NoaKpensieHUA pacyeTHbIX CeYeHMN B MecTax NpPUoXeHus
cocpenoToOYEeHHbIX cun (ONOPHbLIX peakuun):

0,67t f, stWy,ij
I ; Qsz,ij =

0,67t f, stWZ,ij

ﬂ’—vi,ij}/MO

Mpn Ay 21,40 e | Qo =

ﬂ’—vs,ij}/MO

Swy,ii* Sw,ij — NPOEKLUNUM BbICOTBI h, ;. i -To NPAMOJZIMHENHOIO 3fIeMeHTa
ce4yeHUs (CTeHKU) Ha rnaBHble OCU MHEPLUU;

A ;; — YCnoBHas rMOKOCTb |-OW CTEHKU CEeYeHUs.
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NMpoO4YHOCTHLIE pacyeTbl XonoaHOohopMOBaHHbLIX Npoduneun
BbluncneHue ycrioBHOM ruOKOCTU CTEHKMU

Mpw oTCYTCTBUU NPOAOSNbHLIX =) | _ S, | fu
3MeMeHTOB XeCTKOCTM Ayi =0,346 —= | ==
j
Mpu HanUuuM NpoAonbLHbLIX — | _ S, 5,34f .
3r1eMEHTOB XeCTKOCTHU Ay =0,346 t.J . 10y j |
"l 534+ S |E
V tj Sd,ij
NMpoaonbHbLIN ~ < [F
ANIeMEeHT XeCTKOCTH Z-'W,ij 2 O’ 346 :,IJ yEb’J
j

S Sd,ij’ Sp ij — TeoMeTpnuv4eckKkue

pa3mMepbl CTEHKU NOo
PUCYHKY;

|, — MOMeHT uHepuuK
ceyeHMs NPOAOSILHOro
3fIeMeHTa XXeCTKOCTH

w,ij ?
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NMpoO4YHOCTHLIE pacyeTbl XonoaHOohopMOBaHHbLIX Npoduneun
MpoBepKn NPOYHOCTU HA KpyyeHue

fya,j

, Jkm <
; Y mo
= v
Tiot jkm = Tvy jkm T Tvz jkm T Te jkm T T jkom = f
mo V'3

Oot,ikm = ON.jkm T Omy.ikm T Omz.jkm T O

2 2 ya, j
\/Gtot,jkm + 3"'-tot,jkm S 1’ 1
Y Mo

— HOpManbHbIe HanNpsXXeHns oT AeUCTBUA NPOAONILHON

O\ jkm
cunbl Ny,

O. . . O. . —HOpManbHbie HaNpsHXeHUs1 OT AeNCTBMUA U3rnbarowmx
My, jkm ? Mz, jkm
MOMEHTOB My,jkm & Njkmez,jkm " Mz,jkm @ Njkmey,jkm ;

— HOPpMaJibHble N KaCaTeJiIbHbl Hanpsa>XeHus, O6yCHOBﬂeHHbIe
AensiaHaumMen TOHKOCTEHHOIroO Ce4YeHus;

o)

o, jkm? T

o, jkm

Toy. ikm® Loz, jkm— K@caTeslbHble HaNpPsiXKeHUs OT AeUCTBUA NonepeyHbIX
cun Qy,jmk’ Qz,jmk ;

T

. jn— KacaTeslbHble HanpsXeHUsl YNCTOro KpyyeHus (n;_) CeH-BeHaHy).

BLACHY R NCAD
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NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen

NMpoBepka NPOYHOCTUN NPU AENCTBUMN COCPEOOTOUYEHHON CUnbI ANs
npodunen ¢ ogHON CTEHKOM

Cesin _10<0
RWRd N

FEd,jmk — pac4yeTHasA cocpeaoToyYeHHand cuna,

R

— pacyeTHOE COoMnpoTUBIIEHNEe CTeHKU Ha AencTBue
cocpenoOTOYEHHOU CUNbI;

wRd, j

] — HOMep CTepPXHA;
K — HoMep pacuyeTHOM KOMGMHALMM HArpPy3OK;
M — HoOMep pacyeTHOro ce4yeHus.

BLACHY % NCAD .
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NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen

PacuyeTHOe conpoTuBneHue Ha AencTeme cocpeaoTOHYEeHHOU cunbl

ans npodgpunen ¢ ogHOU CTEHKOMU

Cxema npunoxeHusi AOnsa cocpenoToyeHHOW Harpy3ku (OnopHou peakuum),

cocpedomo4YeHHoU
Haz2py3Ku:
e >
b
i -
-,
>

UE.,- >

pacnonoxeHHow Ha paccrosHum C<1 5h, .or cBo6ogHoro kpas

CTEepPXHEeBOIro JyfieMeHTa

ANA XONOAHONHYThIX Npodounen ¢ nonikaMmu, NogKkpensieHHbIMU
3fIeMeHTaMM XKEeCTKOCTMU:

RWRd,j -

AL

Ym1

2| 9,04t _Ny t;+0,01s )t f, .
60 j yb,j

ANS XONOAHOTHYThIX Npodunen ¢ NosikaMmu NPy oTCYTCTBUU UX
MOAKPENEeHNs1 ANIeMEHTaMM XKeCTKOCTU Npu S / t | S 60:

KKy K

Y M1

Rd,j —

3) (5 92t _TWs—zJ(t +0,01s,)t; f,,

ONA XONOAHONHYThIX Npodunen ¢ NosikaMmu NP OTCYTCTBUU UX
noaKpenneHus anemMeHTamMmm XXeCTKOCTU Npu S /tj > 60:

RwRd,j -

_kljkzjkgj

v

yb, ]

5,92t _Ry (o 71t, +0, 0155) tf
132
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NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen
PacuyeTHOe conpoTuBneHue Ha AencTeme cocpeaoTOHYEeHHOU cunbl

ans npodgpunen ¢ ogHOU CTEHKOMU
Cxema npunoxeHusi AOnsa cocpenoToyeHHOW Harpy3ku (OnopHou peakuum),
cocpedomoYyeHHOU pPacnosfioXXeHHOW Ha pacCTosiHMu C > l,5h_n_,’ .OT CBOOOAHOIro Kpasi

Hacpy3KU. CTEPXHEBOIO JJ1IeMEeHTa
>  ANA XONOAHOrHyTbIX npodunen ¢ nonkamu, nogkpensieHHbIMU
"'Sn’| IArNeMeHTaMUn XeCTKoCTUu, Unm npu oTCyTCTBMUUN UX NoAKpenneHus:
> npu s /t, <60:
k3'k4'k5' hw
I— Rora =#(14 Tt ——— (t +0,007s ) flo;
yMl '
=
e« 4> npu s /t;>60:
= 5y .
, k., Kk, K.
1 Ryrg = ———1 14,71, ] (o 75t, +0, 0115) ..
' Yt 49,5 ’

CAD

~BLACH i
Vi NadT Xaye Nitfce
THpauHe
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NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen
PacuyeTHOe conpoTuBneHue Ha AencTeme cocpeaoTOHYEeHHOU cunbl

ans npodgpunen ¢ ogHOU CTEHKOMU

Cxema rnpusnoxeHusi AnsA AByX coCcpeaoTOYEeHHbLIX HAarpy3okK, OpueHTupoBaHHbIX
cocpedomoquHoa napanmnesnibHO CTeHKEe B MNPOTUBOMNONIOXHbLIX HaNnpaBlieHusX, €
HaecpyY3KU: pacCTodHUNemM Mmexay HMumMmm €< 1,5h\,\, i1 pacnonoxeHHbiXx.

> HapacctoaHun C<1,5h, ; ot cBOGoAHOrO Kpas:

K, K, K
Ruse | =ML6 66t —ZW—4J(t +0,01s, )t f,,

M1

> Ha paccToaHuu C > 1,5h, . oT ceBoGoaHoro kpas:

k., k. K. h, ;
Rora j = LA 51( RS 3J('[ + 0, 00138) t f

M1

yb, ]

s,
Wi
-I—CAD‘- ’.<E|-| i I
5:- = .." %
¢ “PRUsEYRsRi- @ o Xy S . Q) STEELCO
THpauHe




NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen
PacuyeTHOe conpoTuBneHue Ha AencTeme cocpeaoTOHYEeHHOU cunbl
ans npodgpunen ¢ ogHOU CTEHKOMU

Cxema npunglaus YNPOLWIEHHbIW NOAXoN
cocpedomo4YeHHOU Ha2py3Ku:
s, > AnAa cocpeaoTovYeHHOW Harpy3ku (OnopHoOM peakuum),

5hW, jOT cBOGOAHOrO Kpas:

k
R = 8,8+1,1 t2f,,
yMl tj

> [ANns cocpeaoTOYeHHOW Harpy3ku (OnopHoOU peakuum),
o pacnofio’keHHOW Ha PacCTOAHUN C > 1,5hW OT CBOOOAHOro Kpas:

kX k..
- Ryg | = [13 2+2,87 / ]t f,
s, R t.
M1 j
O
- > TpeboBaHUA K paC4ETHOMY CEYEeHUIO:

pacnonoxeHHon Ha pacctosHumn C <1,

r. .
n, -1,0<0; —--1,0<0; 1,0—ﬂso; 7 -1,0<0
200t 6t; 45° 90°
“PRUsEYRsRi- @? /\%C KL Q) STEELCO




NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen
PacuyeTHOe conpoTuBneHue Ha AencTeme cocpeaoTOHYEeHHOU cunbl
ans npodgpunen ¢ ogHOU CTEHKOMU

Cxema npunoxxeHusi

cocpedomoyeHHOU Ha2py3Ku: YNPOUIEHHbIX NOOXOL

| 5.0] > Ona ABYX COCPeAoTOYEeHHbIX Harpy3oK, OpueHTUPOBaHHbLIX
napannenbHO CTeHKe B NPOTUBONONOXHLIX HanpaBreHUsX, C
paccTtosHuem mexay Humm e <1,5h, ;N pacnonoxXeHHbIx:

» Ha pacctoaHum C<1,5h, ; or cBoGoaHoro kpas:

K. K, /S_
RWRdj=M[8,8+1,1 —S]tjzfybj
| " |
yMl j

> Ha pacctoaHum C>1,5h, ;or cBoGoaHoro kpas:

k. k.. s
Riraj = il 9‘[13,2+2,87 F]tffybj
) {. :
yMl ]

s,
Wi
-I—CAD‘- ’.<E|-| i I
- ) .
Ten * i /\%c Nilce @ s
THpauHe A




NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen

NMpoBepka NPOYHOCTUN NPU AENCTBUMN COCPEOOTOUYEHHON CUnbI ANs
npodunen ¢ ABysIMU CTEHKaMMU

Tesim 3 0<0

Z RWRd Jj

Rw.Rd Rw Rd Ruw Rrd Ry g Rw Rd Ry Rd

Ry Rd FAw.nd FAw.Rd Rw.Rd Ay R Rw.Rd

FEd,jmk — pac4yeTHasA cocpeaoToyYeHHand cuna,

Z Rurdii — CyMMapHoe pacyeTHOe COnpoTMBIIeHUE BCEX CTEHOK
ceYyeHusl Ha AenCcTBMe cocpe OTOYEeHHOW CUMbI;

|
] —HOMep CTepXHs,
K — HoMep pacuyeTHOM KOMGMHALMM HArpPy3OK;
M — HoOMep pacyeTHOro ce4yeHus.

“PRUsEYRsRi- @? /\E% ;XE o N Q) STEELCO




NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen
PacuyeTHOe conpoTuBneHue Ha AencTeme cocpeaoTOHYEeHHOU cunbl
ansa npocdunen ¢ ABymMmsa U 6onee cteHKamu

> [Anst OQHOWN CTEeHKM:

Rura i = N 21101 |2 |05+ 0,021, 2,4+ 9,
| Ym1 ti tj 90°

» [ANA BCeX CTeHOK CeYeHus:

at] [ f,, E /ri- 0,02l ¢\
RwRd,j =ZRWRd,ij =Z J ik [1—0,1 ;}(0,5+ t—a 2,4+ 9010
i [ M1 j i

> TpeboBaHUSA K pacyeTHbIM NnornepeyHbIM Ce4YeHUsIM:

hw"_ -1,0<0; ——-1,0<0; 1,0—ﬁso; 7 —-1,0<0.
200t sing, 10t, 15°7 " 90°
\:;Gggm @ NadT Xayc L‘:lb‘t!fli'ce Q> STEELCO




NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen
PacuyeTHOe conpoTuBneHue Ha AencTeme cocpeaoTOHYEeHHOU cunbl
ansa npocdunen ¢ ABymMmsa U 6onee cteHKamu

CxembI npusioxeHusi cocpedomoyeHHol Hazpy3ku (MEPBbIA TUI)

cocpeanoToYeHHas Harpyska > oOnopHas peaKuus pacrnorioXxeHa Ha
pacnonoxeHa Ha pacctosiium € <1, Sh,v,ij pacctoaHum Cc<1,5h, i OT onvxanwen
OT OnmKanwwen onopbl: onopb.bil:

<5

T c
J | & |s§| E_;Ihw (_)'I -%-Ihw

i <5
LBCPESOTOIGHHAA Harpy3ka > Ans NPpoUNUPOBaHHbLIX NINCTOB
pacnonoxeHa Ha pacctosiuu C<1,5n, . nactunoe: g =0.075
oT 6nuKanLen onopbl: ’
s > [ANA KacCeTHbIX U KOPbITOOOPa3HbIX
Hﬁi xonoaHorHyTbix npocpunen: o =0,057
p » 3ddekTMBHaAA ANVHA NNoLWaaKu
<] < |n, nepenayn cocpefoTOHEHHOWN Harpy3Ku:

|, =10Mm

NCAD

~BLACHY il ¥
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NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen
PacuyeTHOe conpoTuBneHue Ha AencTeme cocpeaoTOHYEeHHOU cunbl
ansa npocdunen ¢ ABymMmsa U 6onee cteHKamu

CxeMbI npusioxeHusi cocpedomoyeHHol Hazpy3ku (BTOPOU TUI)

cocpenoTOYeHHas Harpyska > OrnopHas peaKuus pacrnorioXxeHa Ha
pacnorno)xeHa Ha paccTosiHuu € >1, 5hw’ij paccrosiHum C>1, 5hw,ij OoT GnuxanLuen
OT OnmKanwwen onopbl: onopb.bil:
S5 c
bbb = < |
& b=
- k—*ré-l-:,lﬁw i

T <>

EPCPEGOTOGHHASN Harpy3sKa > Ans NpodunMpoBaHHbIX IUCTOB
pacnonoxeHa Ha pacctoaHun C>1,5h, i HACTUMNOR:
oT GnvXxanwen onopsbl: a=0,15
S
PN > ANsl KACCeTHbIX U KOPbITOOOpPa3HbIX
aiy XONOAHOTHYTbIX Npodunen:
a=0,115

e ¢ >| ﬁ?hw

Ve NCAD
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THpauHe
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NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen
PacuyeTHOe conpoTuBneHue Ha AencTeme cocpeaoTOHYEeHHOU cunbl
ansa npodunen ¢ AoBymMa u 6onee ctTeHKamu

CxeMbI MPUIoXeHuUsi cocpedomoyeHHol Hazpy3ku (BTOPOU TUI)
S

> 3dhheKTMBHas ANMHa NNOWAaaKU nepeaaym Hfﬂ
COCPEeAOTOYEHHOMN Harpy3KM: 2 55
Se ecan S, . <0,2 T %Ihw
| = ! |, <200arm
10mm, ecn B, ., 20,3 STTTT“T
ﬂ _ ‘ QEd,l,jkm‘_‘ QEd,Z,jkm‘ ‘L““
Q,jkm ™ c
‘ QEd,l,jkm"'" QEd,Z,jkm‘ < > < |hy
I:Ed fEd
L/
YYY
c
LT LS VI S Yo < A <,
o € A i
“PRUsEYRsRi- @? [\E% +§XE aye S . Q) STEELCO




NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen
PacuyeTHOe conpoTuBneHue Ha AencTeme cocpeaoTOHYEeHHOU cunbl
Aans npocdunen ¢ nogkpenseHHbIMU CTEHKaMMU

» pna npodwunen ¢ 0o4HON CTEHKOM:

Rurd.j € Kas.i Rura

» ana npodwunen c ABymMA u bonee
CTeHKaMM:

RWRd Ny (_Z Ko j WRd,ij

max(l)J emin,(i)j
=1,45-0,06——=<0,95+ 35000'[

as (1) ] 2
L 0.(1)i>p.(i) ]
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NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen
NpoBepka NPOYHOCTU NMPU COBMECTHOM AEeNCTBUU NPOAOSIbHOMU
CWNbI, U3rMbaloLero MoMeHTa 1 nonepevHom cunbl Q, . >0,5> Q4

> npu AencTBUU NPOAOSIbHON CUJbI CXKaTUA:

2
N. @ N M | 20,
jkm + y jkm ka Z, jkm + 1_ yf ,pl,Rd,j Z, jkm _1 Sl,O
I\IcRd,jkm M y,cRd, jkm M y,pl,cRd,j ZQsz,ij
i
> npu AeNCTBUU NPOAOSIbHOWU CUJSIbl PACTAXEHUA:
Z
N, @ N M | 20,
jkm + y jkm ka Z, jkm + 1_ yf . pl,Rd, j Z, jkm _1 Sl,O
I\Ith,jkm M y,tRd, jkm M y,pl,tRd, j ZQsz,ij
i

N km+ Nera jm — COMPOTUBRNEHNE ceYeHUs1 Ha AeNCTBUE NPOAONLHOMN CUTbI;

M, o ikns Meirg jon — COMPOTUBIEHME CeyeHUA Ha pedcTBMe usrubaroLuero
MOMEHTA;

Myf1p|’Rd’j — conpoTuBIieHUe Ha U3rnb 4yacTm cevyeHns UnNu ero AJIeMEeHTOB,

He noABepPXEeHHbIX 4eUCTBUIO nonepevyHou cunbl Q

z, jkm

BLACHY\
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NMpo4yHOCTHbLIE pacyeTbl XxonoaHocdopMoBaHHbLIX npodunen

M

Qz,jkm

wWRd, j

<10

> AnA ce4eHUU ¢ o AHOWN CTEeHKOM:

NpoBepkKka NPOYHOCTU NMPU COBMECTHOM AEeNCTBUU U3rndarLlero
MOMEHTa U COCpPeaoOTOYEHHON Harpy3kmn (ONOpHOU peakuum)

MSLO

> [ONA ceYeHUM ¢ ABYMS U bornee CTeHKaMu:

Z RwRd,ij -

jkm z,jkm

Q

cRd, jkm

2l <1 25

M, o © N

M

RWRd,ij’ Z RwRd,ij

— CyMMapHoOe pacyeTHOe CONMpoOTUBIIEHUEe CeYeHUs Ha AencTeue
COCpPenoTOYEHHON HarpysKu

sl.Acnv\

PRUSZ\'NSKI

NadT Xaye
THpauHe

jkm z, jkm

Z F\;wRd,ij -

— pac4yeTHOE COoMnpoTUBIIEHNE CeYEeHUA Ha AeUCTBUe
n3rmdaroLlero MOMeHTa;

cRd, jkm

< STEELLO
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