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1 KOHCTPYUPOBAHUE U PACUET
BAJIOYHOM KJIETKHA

1.1 SAJAHUE HA KYPCOBYIO PABOTY

Mudp 3ananus — 0523332 1.

Hcxoauble nJaHHBIC:

1. Pasmep paGoueir minomanku — 3Ax3B (tabmuna II1 mpumo-
KeHus 1).

2.  Illar komoHH B MPOJOJILHOM HampabjieHun A = 18 M (Tabnuia
[11 mpunoxenus 1).

3. IIlar xoioHH B monepedyHoM HamnpaBjeHuu B = 6 m (tabnumna 111
npuioxeHus 1).

4. CrpowurenbHas BbicoTa her, = 2,2 M (Tabmuua 111 npunoxenus 1).

5. Ortmerka Bepxa Hactuia Hy, = 8 M (Tabnuna [12 npunoxenus 1).

6. BpemenHas HoOpMaTHBHAs paBHOMEPHO paclpe/ieiicHHAs Harpy3-
Ka Ha miomaaky p- = 20 kH/Mm> (tabmuna I13 mpunoxenus 1).

7. Marepuan Oanok Hactuia — crans C255 (tabmuma 114 npuo-
KeHus 1).

8. Marepuan rnaBHou Oanku — ctanp C255 (Tabmuua 115 npuno-
KeHus 1).

9.  Marepuan koioHHbI — cTanb C255 (Tabnuna [16 npunoxenus 1).

10. beron pynnamenta knacca B15 (tabmuua 117 npunoxxenus 1).

11. Cedenue KOIOHHBI — CKBO3HOE (Tabnuua [18 npunoxenus 1).




1.2 BAPUAHTHOE TPOEKTUPOBAHUE HACTUJIOB
U BAJIOK HACTUJIA

HeoOxomuMo 3ampoekTHpoBaTh TpH OaJOYHBIE KIETKH — JIBE HOP-
MaJIbHOTO TUNa (BapuaHThl 1 1 2) ¢ pa3HbIM IIarom OajioK HAacTWiIa, U OJHY
YCJIOKHEHHOro Tuna (BapuaHT 3). bajlku HacTuia, BTOPOCTEICHHYIO U
IVIAaBHYIO OaJIKy MPUHUMAEM 2-TO Kjlacca U pacCUUTHIBAEM C y4ETOM pa3BU-
THSI OTPAHUYCHHBIX IUIacTHYECKuX aAedopmanuii (m. 8.1 [1]).

[IpenBapuTeIbHO B 3aBUCUMOCTH OT Harpy3KH Ha HACTWJI MOA0OUPAETCS
€ro TOJIIIMHA U ONPEIEACTCS CyMMapHas Harpy3Ka Ha HaCTHUJI:

q" =(q.e.+D" )V

Jlanee omnpenensercss NpeaeibHOE COOTHOILIEHUE MPOJIETa HACTUIA K
€ro TOJIIINHE U3 YCIOBUS KECTKOCTHU U3 BhIpaxkeHus A.JI. Tenosna:
a 4-n E
220 jep L
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tH 15 n, - q;;loz

[To 3amaHHOMY TPOJIETY HACTUJIA @ OMNpPEHENsieTcss ero Tpedyemas
TOJIIIMHA, KOTOPasi OKOHYATEIhbHO HA3HAYaeTCd B COOTBETCTBHUU C COpPTa-
MEHTOM.

Pactarusatoiiee ycunue H B HacTuiie onpeaensercs no ¢popmyre:

2 2
7" | Ju
szf.jl:T:l .EI.Z'H’

MOCJIE Yero Mmoj0upaeTcss HeOOXOAUMBIM KaTeT CBapHOTO IBa, KPEISIIEero
HACTHWJI K OajIKe HacTHUJIa.

Pacyer 6anok HacThIa U BCIIOMOTaTEIbHOM OaJKH CBOIUTCS K COOpY
HArpy30K Ha OaJIKu:

g =102-(p" 1, o )-a-7,;
q” =1,02-(p” Vit Pem -m)-a-m

Y ONIPEJICIICHUIO B HEW YCUJINU:

MOCJIC YETO OMPEACNIeTCs TPEOyeMblii MOMEHT CONPOTUBIICHUS TPOKATHOTO
JIBYTaBpa:
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Jlanee onpenaensieTcs BeC HACTWIa U 0aJoK HAcTWiIa Ha 1 M~ momanu
COOPYKEHUS:

H
gC.G.

G] :tH “Pem T

AHAJIOTUYHO TIOJOMPAIOTCS TOJIIMHA HACTWJIAa U CeUYeHHUs OaJioK Ha-
CTWJIa U BTOPOCTEIEHHBIX 0aJOK BO BTOPOM U TPEThEM BapHaHTE, BBIUMC-
JISIFOTCS. BEC MEPEKPhITHS Ha 1 M’ IUIOMIAAN, MOCJE Yero i JalIbHEHIIEeH
pa3paboTKu BhIOMpaeTcss HanbOojiee YKOHOMUYHBIN IO pacxojay Marepuaia
BApUAHT.

1.3 MIPUMEP 1. lfpoekmupoesaHue 6as104HOU Kliemku

BriOupaem aBa BapuaHTa OalOYHOM KIJIETKM HOPMAJIbHOTO THIIA U
OJIUH BapHWaHT yciokHeHHoro tuna. [Ipu onpeaenenuu mara 6aJIOK HACTH-
na a; (pucyHok 1.1) HEOOXOIMMO UMETh B BUAY CJEAYIONIEE: KOJIMYECTBO
OaJIOK TOHKHO OBITh YETHBIM U PACCTOSIHUE MEXIY HUMHU @; TOJKHO OBITH B
npeaenax ot 0,6 go 1,5 m. IIpu onpenenenuu mara BCoMoraTelbHbIX Oa-
JIOK g UX KOJMYECTBO TAKXKE TOJDKHO OBITh YETHBIM, @ PACCTOSHUE MEXKY
HUMH IPUHUAMAETCA B IIpeAenax ot 2 10 3,5 M.

ITpuHuMaeMm:

1 BapuaHt —a; = 1 M, n; = 18 Ganok.

2 BapuaHT — a, = 1,5 m, n, = 12 Gajox.

3 BapuaHT — a3 = 1 M, a,5= 3 M, n3= 7 0aJIoK, Ny = 6 OAJIOK.

B ycnoxueHHOM THIIE 0aOYHOM KJIETKH HEUYETHOE KOJIMYECTBO 0ajoK
HacTUJIa JommyckaeTcsa. Pacuer Begem o BapuaHTaM.

1.3.1 Bapuanm 1



[Inan GanoyHOM KJIETKH C PacKJIaJIKOM OajloK MPHUBEIEH HAa PUCYHKE
1.1,a. Pekomenayercs npeaBapuTENbHO 33JaBaTh TOJIIMHY HACTUJIA B Clie-
OYIOIIUX Npeiesiax B 3aBUCUMOCTA OT HOPMATUBHOM Harpy3KHu:

t, =6 MM mpu p* < 10 kH/M?;

t,=8...10 Mm mmpu 10 < p" < 20 kH/m*;

t,=12...14 mm | mpu p" > 20 kH/™".

Jast Harpysku p- = 20 kH/M’ npuHuMaeM ty = 10 MM o coprameHTy
Ha TOJICTOJIMCTOBYIO CTallb.

Hactun npuBapuBaercs Kk 0ajgkam HaCcTUIIa, YTO JIETAE€T HEBO3MOKHbBIM
cOnmxeHue onop npu ero nporude (pucyHok 1.2). Takum oOpaszom, pacyer-
HOM cXeMol HacTwia Oyner Oanka Ha JBYX IIAPHUPHO-HEMOABUKHBIX OIO-
pax, BCJIEACTBUE YErO BOSHUKHET pacTAruparoiiee Hactui ycunue H.

I'maBHas Oanka

A
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PucyHok 1.2 — KOHCTPYKIUS U pacyeTHas CXeMa HaCcTHIIA

Ipu Harpyske Menee 50 kKH/M* IPOYHOCTD HACTHIA 0OECIICUCHA H €T0
PAcCUUTHIBAIOT U3 YCIIOBUS KEeCTKOCTH. [IpeaenbHoe COOTHOIIEHNE MPOoeTa
HACTUJIA K €r0 TOJIINHE U3 YCIOBUS )KECTKOCTHU OINPEIEIISIEM U3 BhIpaKEHUS
AJL TenosiHa:
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PucyHok 1.1 — CxeMbl 0alOYHBIX KJIETOK
a, 0 — HOpMaJIBLHOTO THUIIA, B — YCIIO)KHEHHOT'O THIIA
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rinc —a / ty MpeACIIbHOC COOTHOICHHUC ITPOJICTA HACTUJIA K €TI0 TOJIIUHC U3
YCIIOBUA KECTKOCTHU, E1 — DAJIMHAPHUYICCKAsA JKCCTKOCTb HACTHUJIA,

_E  206-10"
1-u® 1-03°

4 2
E, =2,26-10" kH / cm”,

rae 1= 0,3 — koapdunment Ilyaccona ansa cranu; ny = 120 — BenmmuunHa 00-
paTHas MpeaeIbHOMY OTHOCUTEIbHOMY MPOruly craiabHOro Hactuia f, / a;
= 1/120, npuaumaercs mo tabmuue 1.1; p” — HOpMaTHBHasT paBHOMEPHO
pacripezielieHHasi TOrOHHAs Harpy3ka Ha 1 cM IMpUHBI HACTHIIA.

Taonuuya 1.1 (Be160pka u3 tadbaunel E.1 [3]) — BepTukanbHbie
peAeIbHBIC MPOTHOBI AJIEMEHTOB KOHCTPYKITHM

BeprukanbHbie
DJIEMEHTHI KOHCTPYKIIHAM peeIbHbIC
MPOTHOBKI f,

banku, ¢epmbl, pureian, MpPOTrOHbI, IJIUTHI, Ha-
CTUJIBI (BKJIIOUYAs TIOTIEpEUHbIE pedpa IIIUT U Ha-
CTHUJIOB):
a) TOKPBITUN U MEPEKPHITUMA, OTKPBITHIX JJIsi 00-
30pa, npu npoiete [ (M): /120
[<1 /150
[=3 /200
[=6 /250
[=24 1/300
[ =36

[Ipumeuanue. [Ipu npoMeXKyTOUHBIX 3HAUCHUSX [ IPEACIbHBIN MPOTruo
MIPUHUMAETCS MO JIMHEWHON MHTEPIIOIALINY.

[IpenBaputensHo npuHuMaeM TodmuHy Hactuiaa 10 mm. CoOcTBeH-
HBbIA BEC HACTHJIA:

qg.@. :tH] .pcm :0’0]78»5 :0,785 KH/MZ,

T€ Per = 78,5 kH/M® — 00BeMHBIH BEC CTATH.
9



OO6m1as Harpy3Ka Ha HACTHJI C YYE€TOM ITOJIC3HON HATPy3KH:
q"=(q", +p" )y, =(0785+20)-095=1975 kH / m".

Harpy3ka Ha 1 mOrOHHBIN CAHTUMETP MIUPUHBI HACTUJIA:

"o
que = 1 4 9’745 :]9;75’]0_4 kH / cm.
10 10
ITpu 3amaHHOM mpojeTe HacTWiIa a; = | M ompenenseM ero Tpedyemyro
TOJIILHHY:
a; 100

tymp = = =0,63 cwm.
TP 159,10 1591

ITo copramenty npunumaem t,; = 7 Mm. Pactarusaromee ycunue H B Ha-
CTUJIC ompeensieM 1o Gpopmyiie:

rae vr = 1,2 — ko3 PUIMeHT HaJeKHOCTH 10 HArpy3Ke JJisi BpeMEHHOM Ha-
rpy3ku; f,/ [ = 1/120 — npenenbHbIM OTHOCUTEIBHBIN MTPOrud HacTUIIA (Tao-
auna 1.1).

HasnauaeM nmapamMeTpbl CBapHBIX IIBOB KPEIUICHUSI HACTHIIA K OajKam
Hactuia. [IpuHUMaeM aBTOMATUYECKYIO CBapKy Moj (pJrocomM cBapOuYHOM
npoBoiokoid CB-08A, ¢gmroc AH-348-A no tabmuue I'.1 [1], nuamerp mipo-
BOJIOKH 3 MM, TIOJIOKEHUE 111Ba — HIDKHEE, MPEIBAPUTEIHLHO TPUHUMAEM Ka-
TeT mBa kf = 4 MM 10 MUHMMAaJIbHO BO3MOKHOMY 3HaueHHUIO (Tabmwuia 38
[1]). 3HaueHUsI pacUETHBIX COTPOTUBIICHUI:

R, =18 KH /e’ ;
R, =045-R, =045-37=16,65 xH /cm’,

e Ryr = 18 kH/em® — no tabmmre T'.2 [1], Ry = 37 kH/cm® — 110 Tabmune
B.5 [1].

3naueHust koddduimentoB nporasienus mBa e = 1,1, B, = 1,15
(trabmuua 39 [1]). OnpenensieM HanboJiee OMaCHOE CEUCHUE I11Ba:

By Ry =11-18=198> . R, =115-16,65=19,15kH / cn’.

10



Takum oOpa3zom, pacyeT BelleM MO METaJTy TpaHUIlbl cruiaBiieHus. Tpedye-
MBIM KaTET 1IBa HA OJIMH CAHTUMETP IIUPUHBI HACTUIIA!

H 3,25

kfmp = = =0,17 cm.
B. R, -1 1,15-16,65-1

w

B cootBerctBuu ¢ Tabnuieit 38 [1] npuHuMaeM katet miBa ke =4 mMm.

ITonbupaem ceyenue Oanku HacTuiIa. PacueTHast cxema OaJiku HacCTUIIa
npeacrasieHa Ha pucyHke 1.3. OmpeznensieM HOPMATUBHYIO M PACUYETHYIO
MOTOHHYIO HAarpy3Ky Ha Oaliky:

q" =102-(p" +1,1 pon)-ay -7, =
=1,02-(20+0,007 -78,5)-1-0,95 = 19,91 xkH / m;
qp :]’02(pH 'yf]_'_tH]'pcm'?/fZ)'a].}/l’l =
=1,02-(20-12+0,007-78,5-105)-1-0,95=23,82 «H / m,

q rae 1,02 — kospduuuent, y4uTsl-
IEEEEEEEEEEEEX] BAIOIMI COOCTBEHHBIM BeC OanKu

%1, 05 Hacthia;, Yy = 1,2 u yp = 1,05 —
| [ (B)=6000 | KO3(pPpUIIHEeHTHI HAZEKHOCTH T10 Ha-
r r Ipy3K€ COOTBETCTBEHHO [UJISl BpeE-
IR Rt

MEHHOW Harpy3ku W Harpy3ku OT
@ COOCTBEHHOT'O BeCa METANTMYECKHUX

KOHCTPYKIIUN.
mmmm"*@mmm@ PacueTHbie 3HAYCHUS W3TH-
Oarolero MOMEHTa W Tepepe3bl-
PucyHok 1.3 — PacderHas cxema

BaroIey CUJILI:
OaJIKH HACTUJIA

p.j2 .6°
v -4 l=23,826

max
8

= 107,19 kH - m;

g"-1 23826
2

Tak kak Oajka CIIOIIHOTO CEUYECHMsI U Ha Hee JEHCTBYET CTaTUYecKas
Harpy3Ka, pacueT BeIeM C Y4eTOM pPa3BUTHS IUIaCTUUECKuX Aedopmaiuit
(Oanmku 2-ro Kjacca), IpeaBapuUTeNIbHO HmpuHUMaeM cy = 1,1. TpeOyemblid
MOMEHT COMPOTUBJICHUS JBYTaBpa:

M . 10?
W, = mar  _AO719 107 _ 4560 col?,
r ¢y Ry -7, 1,1-24-1

11

0, = =7146 xH.




rae Ry, =24 kH/cm” — o Tabmune B.5 [1] st mpokara TommuHou 10 20 MMm;
Y. = 1 — koo duruent yciaoBus padoThl Oanku (B JalbHEHUIIIEM MPH HAIH-
canuu (HOpMyI OITyCKAETCS KPOME OTOBOPEHHBIX CIIy4aeB).

[To coprameHTy OMmKalIIMii OOJIBIIMI MOMEHT COMPOTUBIICHUSI Wy =
472 cM’ umeer nByTaBp Ne30, BeC OHOTO IIOTOHHOTO METPa ABYTaBpa g .y
= 0,365 kH/Mm, momenT unepuuu I, = 7080 em’ .

Y [To pucynky 1.4 onpenensem IUIOMAAL CTEH-
tr R '[ KU | TUIONIAIb ITOJIKK. BEICOTa CTEHKU:
S h,=h-2(2t+2R)=
= _— .3 (b-s)/4 30-2(2-102+2-1,2)=21,12 cm.
= Tlnomajab CTCHKH:
! i A, =h,-s=2112-065=1373 cn’.
I b ' [Inomtans mosku
PucyHok 1.4 — TIlpokar- Ap =(dos=A, )/ 2=
HBIA JIByTaBp C pazMepamu =(46,5-1373)/2=16,39 cm®.
BrruncisieMm kacatenbHbIC HANIPSKCHUS:
T= Cnax = 71,46 =52 kH /cm?,
A, 1373
T 5,2
YTO COCTABJISIET = =0,374 < 0,5, TakuM 00pa3oM, B COOTBETCT-
R. 0)58-24

Bun ¢ mn. 8.2.3 [1] xoadpdurmment p=1. Ilo Ttabmune E.1 mpu
Ad/A=16,39/13,73=1,19 xosppunuent c,=1,064.
[IpoBepsieM MPOYHOCTH OATKU:

M, . B 10719
c,-BW.-R, 1064-1-472-24
IIpounocts Oanku obecneueHa. [I[porud KOHCTPYKITUHU:

5 ¢"-1" _5-1991-107* -600°

=0,889 < 1.

f = = 2,30 cm<
384 E-I 384 - 20600 - 7080
< f, :L-l =L-600=3 cm,
200 200

7€ f, — OPEACIbHO JOMYCTUMBIM MPOru0 OanKu HACTHIA, ONPEACIIIeTCS 10
tabnuie 1.1: npu nponere 6 m  f,, = 1/200.
KecTtkocTh Oanku Takke oOecriedeHa. Bec HacTmiia m 0ajloKk HacTHIIa
Ha | M° mwromau COOPYKEHUS:
12



G =t Vem~+ Ses. =0,007 -78,5 + 0,365 =0,91 xH / m°.
a;

1.3.2 BapuaHm 2

[Inan 0ano4yHOM KIIETKH C PacCKIIaJIKOW OamoK MPUBEIEH HAa PUCYHKE
1.1,6. ITo dopmyne A.JL. TenosiHa:

ﬁ:4'n0.]+7gi _
tH 15 nZ 'qzloe

4
:4 127,5' 1479 24,26 10 : _ 140,
15 127,57 -19,75-10

rjae nyg = 127,5 — no u"Tepnosuu s nposiera 1,5 m mo tabaue 1.1.

ITpu 3amanHOM 1mare 0ajgok HacTuia a, = 1,5 M onpenensem Tpedye-
MYIO TOJIIIIUHY HACTHUJIA:
a 150
t,=—"=—"=107 cm.

140 140

ITo copramenTy nmpuHuMaeM t,, =11 mm. PacueTHas cxema HacTuia
aHajiornyHa BapuaHTy 1. Pacriop Hactuna:

2 2
H=12 S [ 22600 - 1,1 =4,52 «H / cm.
4 127.,5
[TapameTphl cBapku npuHUMaeM 1o BapuaHTy 1. TpeOyemblii KaTeT 1IBa:

B 4,52 B
T 115-1665-1
ITo Tabmune 38 [1] npuauMaem k=4 mm.

AnanorndHo BapuaHTy | paccuutheiBaeM Oanky HacTuia. Harpysku Ha
OaJIKy:

0,24 cm.

g" =102-(20+0,011-78,5)-1,5-0,95 = 30,33 kH / m;
q” =102-(20-12+0,011-78,5-1,05)-1,5-0,95 = 36,20 xH / m.
PacuetHble ycunus B Oajke:

36,2-6°

max

=162,9 xH - m;

13



g"-1 3626

Qs = = 1086 «H.
2
Omnpenensiem TpeOyeMblii MOMEHT CONIPOTUBIICHHUS:
oy = 16290 61700 o’
24

[punnMaem gByTaBp Ne36, W, = 743 cm, L, = 13380 cm’ , g, =
0,486 xH/m. ITo pucynky 1.4 omnpenensieMm Iuiomaiab CTEHKH M IUIOLIAJIb
IOJIKK. BbICOTa CTEHKU:

h,=h—-2(2t+2R)=
36 -2(2-123+2-14)=2548 cm.
IInomanes cTeHKH:
A, =h, -5s=2548-075=19,11 cn’.
[ momane moiku
A =(A4y,— A, )/2=(619-1911)/2=214 em’.

BrruuciasieM kacaTeibHbIC HaIIPSAKCHUA:

T = Onax _ 1086 _ 568 kH /cw?,
A, 1911
T 5,68

YTO COCTABJISIET = 0,408 < 0,5, TakuM 00pa3oM, B COOTBETCT-

R, 05824
Bun ¢ n. 8.2.3 [1] xoadpdurmment p=1. Ilo Ttabmune E.1 mpu
Ad/A=21,4/19,11=1,12 koadpdunment c,=1,067.

[IpoBepsieM MPOYHOCTH OATKU:

M, 16290

= =0,857 < 1.
c, - BW,-R, 1067-1-743-24
[Iporu6 Ganku:
-2 4
f:5 50,53 10"~ -600 =186 cu< f, =L-I=L-600=3 cMm.
384 -20600 - 13380 200 200

[Ipo4HOCTD U 3KECTKOCTh OaJIKK 0OecreueHa.
2
Bec mactmia u 6anok Hactuiia Ha 1 M~ TUTOMIAIH:

0,486

G, =0011-78,5+ =1,19 kH /m°.

>

1.3.3 BapuaHm 3

14



Tak kak mar Oajok HacTWia a; = | M, TO TOJIIMHY HACTUJIA U KaTET
mBa npuHuMaeM 1o 1 Bapuanty. Harpysky Ha Oayky HacTuia TakKe MpH-
HAMAaEeM 110 BapuaHTy 1.

q" =1991 kH/m; q° =23,82 kH / m.

Pacuernas cxema 6anku HacTHiIa IpHUBEACHA HA PUCYHKe 1.5.
Vcunua B Oajike:

q"-a; 2382-3°

max — =26,8 kH - m;
8
Qmax = qp '2a66 = 23,823 =35,7 kH.
M
LYY YYYYVYYYYVYVYY]
| [ (a,5)=3000 |

IR Rt
™

Al
DIDEII"’*@IE[[[UE@

PucyHok 1.5 — Pacdernas cxema OaJlki HACTHIIA TI0 3 BapHAHTY

TpeOyemblit MOMEHT COITPOTUBIICHHUS:

iy = 2950 _ 1015 en
1,1-24

[IpunrMaeM mpokaTHsIA gByTaBp Nel6, W, = 109 cv’ , I, = 873 cm” ,
g"..=0,159 kH/m.

ITo pucynky 1.4 ompenenseM IUIONIAJb CTEHKH M IUIOMIAAb ITOJKH.
Bricora cTenku:

h,=h—-2(2t+2R)=
16 -2(2-0,78+2-0,85)=948 cm.

Inomanb CTeHKM:

15



A, =h, -5s=948-05=474 cm’.
I1momane moaku
Ap =(Ayy—A,)/2=(202-474)/2=773 cm’.

BrruuciasieM kacaTeiIbHbIC HaIIPAKCHUA:

T = Cinax _ 357 =753 xkH /cv?,
A 4,74

w

753
R, 058-24

n. 8.2.3 [1] koadpurment P papeH:

4 4
pog 020 () _, 020 ( 7,53 j 0991
a; +025\R, 1631+0,25\0,58 24

rae o= AdA=7,73/4,74=1,631.

ITo Tabmuue E.1 npu A¢A,=7,73/4,74=1,631 koaddurment c,=1,051.
[TpoBepsieM MPOYHOCTH OATKU:

M, . 16290

YTO COCTaBJISIET = 0,541, Takum 00pa3oM, B COOTBETCTBUU C

= =0,983 < 1.
c, - BW,-R, 1051-0991-109-24
ITporu6:
-2 4
f:5 [19.91-10 ~ - 300 =117 CM<fu:L-l:L-300=2 cm,
384 -20600-873 150 150

r1ie fu — MPEeIeNIbHO JOMYyCTUMBIA TPOru0 OaJIKu HACTUJIA, OMIPENEIIIeTCs 0
tabnuue 1.1: npu nponere 3 M f, = I/150.

XKecTkoCTh M IPOYHOCTH OAKK 00ECTICUCHBI.

[TogcunThiBa€M Harpy3Ky Ha BTOpOCTENEeHHYIO Oanky. Tak kak Oayok
HacTuja B nposere 6osee 4-X, TO 3aMEHsIEM COCPEIOTOUCHHbBIE CHIIBI OT HUX
PAaBHOMEPHO pacHpeesieHHOW Harpy3Kol M pacdyeTHYIO CXeMy IMPUHUMAEM
no pucyHky 1.3:

H

qH :]’Oz[pH +Z_H3 .pcm +gc.6.5H].a66 7’1 —

a;

0,159

=102 (20 +0,007 - 78,5 + j-3-0,95 =60,19 kH / m;

16



H
gc.e. oH

qp :]’02'[pH.yf1+tH3'IOcm.7f2+ .7/f2j.a66.7/n:

as
0,159

=1,02- (20 -1,2+0,007 -78,5- 1,05 + -],05) -3-0,95=

=71,93 kH / m.

N3rubaromuii MOMEHT M Tiepepe3bIBaroiias cujia B OaJike:

y 47719367

max
8

=323,7 kH - m;

g’ -1 _7193-6
2
TpeOdyemblit MOMEHT COMTPOTUBIICHHUS:

_ 32370 _ 1226 cv’.

"P 1124
ITpunumaem naByraBp No50, W, = 1589 oM’ , Jy= 39727 CM4, gy =
0,785 xH/Mm.
ITo pucynky 1.4 ompenensemM IUIOMIaJb CTEHKH W TUIOMIAJb MOJIKH.
BrIcoTa cTeHKH:

0, = = 2158 «H.

h,=h—-2(2t+2R)=
50-2(2-152+2-17)=37,12 cm.
[Inomanp CTEHKU:
A, =h,-s=3712-10=37,12 cm”.
[Inomane monaku
A =(A4y,— A4, )/2=(100-37,12)/2 =3144 em’.

Brruncnsiem kacaTenbHbIC HaIIPpSKCHUA

T = Oax _ 2158 =581 kH /cm?,
A, 3712
T 5,81

=0418 < 0,5, TakuM 00pa3oM, B COOTBETCT-

YTO COCTAaBJIACT =
R, 05824
Bun ¢ 1. 823 [1] xosdpdunuent p=1. Ilo Ttabmuue E.1 npu
AdAw=31,44/37,12=0,846 xoadhduruent c,=1,085.
[IpoBepsieM MPOYHOCTH OANTKU:
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M 32370

Az = =0,782 < 1.
ce B-W,-R, 1085-1-11589-24
[Tporuo:
-2 4
f:5 60,1910 * -600 =124 cu<f, :L-I=L-600=3 CM.
384 -20600-39727 200 200

[TpoyHOCTH U )KECTKOCTh Oaliku obecneueHa. Pacxon cranu:

H H

. 8 cs. 61 8ce. 66 .

G3 - tH3 Vem T + -
as g

0,159 0,785
_|_

= 0007 -78,5+ ~0,97 xH/Mm>.

OcHoBHBIC TTOKa3aTeaM OalOYHBIX KJIETOK IO BapuaHTaM CBOIUM B
Tabauiy 1.2.

Tabnuya 1.2 — OcHOBHBIC MOKA3aTeIN 0AJIOYHBIX KJIETOK

IToxkazarenp Howmep Bapuanrta
1 2 3

[ITar 6amok HacTuIa (M) 1 1,5 1
[ITar BTOpOocTenIEHHON OANIKH (M) 3
TonmuHa HacTUIa (MM) 7 11 7
Ne nByTaBpa Oasiku HacTUIA 30 36 16
Ne nByTaBpa BTOpOCTENEHHOM 50
Oasiku
Pacxox cramu G; (kH/m*) 0,91 1,19 0,97

Ha ocHOBe cpaBHEHHS BapHaHTOB [0 MaTEPUATIOEMKOCTHU JJIA Jallb-
Helen pa3paboTKy MpuHUMaeM 1-if BapuaHT 0aIOYHON KIIETKHU.

18



2 IPOEKTUPOBAHME I'JIABHOM BAJIKU

2.1 Obwue nosoxeHust

[IpoexTHpoBaHKNE OTHOMPOIETHOW COCTABHOM CBAPHOM IIaBHOM Oaiku
HA4YMHAETCS C COCTABJICHUS PACUYETHOM CXeMbl. B 3aBUCUMOCTH OT yCIOBUMU
ONUPaHUsI KOHCTPYKIIMM HA3HAYAIOT TPAHUYHBIE YCIOBUSA U CXEMY HPHUIIO-
YKEHHUS Harpy3KH, IIOCJIE YETO ONPEAEISAIOT PACUETHBIE YCUIIUSA.

KOoMNOHOBKY ceueHHsl HAUMHAIOT C ONpEEIeHUsl BbICOThHI Oanku. BeI-
YUCIAIOTCA ONTUMAaJIbHAS BBICOTA!

3
= 3. W
honm - \/ ﬂ’W mp?
2
MUHUMAJIbHAA BbICOTA:

24 E | f,]q”

)

a TaK)XKe BBICOTBHI M3 YCJIIOBHUS OTPAHHYCHHS CTPOUTEIHHOM BBICOTHI TEpe-
KpbITUs h; 1 h,.

Jlanee ompenensercs TONIIMHA CTEHKH W3 YCIOBHUS IMPOYHOCTH Ha
cpes:

{ = 2 . Qmax
72 h, R,
w )
a TaK)K€ U3 YCIOBUS MECTHOU YCTOMYMBOCTU CTEHKU:
¢ _ hw . Ry
2 - .
55 VE

[Tocne yero mo u3BeCTHBHIM (hOpMYyJiaM OMPEAEISIOTCA pa3Mephl MOsi-
COB OaJIKi B CEPEIMHE CEUCHUSI.

N3menenre cedeHus: 0aaku MpOBOJUTCSA, KaK IPABUIIO, HA PAaCCTOSHUU
1/6 mponéra oT onopsl MyTéM yMEHbIIEHUs MKUpUHbI nosca. [lo pesynbra-
TaM pacuera ONnpeaesseTcs MUPUHA Mosca B YMEHbIIEHHOM ceueHuu. Cie-
TYIOIIUM 3TaroM MPOEKTUPOBAHUS SBJISIETCS MPOBEPKA MPOYHOCTH, OOIIEH
YCTOMYHUBOCTH 1 KECTKOCTH COCTaBHOM OaJIKH.

Jlasee mpoBOAUTCS MPOBEPKA MECTHOW YCTOWMYMBOCTH 3JIEMEHTOB CeE-
yeHus. [IpoBepsieTcs MeCTHAs yCTOMYHMBOCTh CXATOTO IOsICa B 30HE Pa3BU-
TUS TUIACTUYECKUX Aedopmaliuii U B ynpyroit 3oue. [IpoBepka MecTHOM yc-
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TOWYMBOCTU CTEHKHU CBOJUTCS K PACCTAHOBKE IONEPEUYHBIX U MPOJIOJIbHBIX
pEOEP KECTKOCTU M IIPOBEPKE MECTHOM YCTOMYMBOCTH 110 (hopMyJIe:

2 2
O o) T
+—loe | 4| | <y,

Gcr Gloc cr 3

B PaCUYETHBIX CEUEHUSIX OaIKu

OmopHast yacTh OaJIK¥ BBIOJHSAETCS C OMOPHBIM peOpOM, U pacyeT
CBOJIUTCS K MOJ00pPY CEUEHUs OMOpPHOro pedpa, mpoBepKe ero ooOieu yc-
TOMYMBOCTH U pacyeTa CBapHOTO IIIBa.

YKpYITHUTEIbHBIA CTHIK BBITIOJHSICTCS WJIM CBapPHBIM, UM HAa BBICOKO-
npoYHbIX Oontax. Pacuér cThika CBOIUTCS K TMPOBEPKE CTHIKOBBIX CBAPHBIX
IIBOB WJIM K OMNpPEISICHUI0O HEOOXOJMMOr0 KOJUYECTBA BBICOKOMPOYHBIX
OOJITOB B CTHIKAaX IMOSCOB M CTCHKHU. JIJIs1 CXeMBI CONPsDKEHMS OaKy HacTHUIIA
Y TJIaBHOM OaJIKM pacCUMUTHIBACTCS MX Y3€J CONPSIKCHHUS.

2.2 IPUMEP 2. KoHcmpyuposaHue u pacyem
anaeHou 6anku

TpeOyeTca 3ampoeKTUPOBaTh COCTaBHYIO CBApHYIO OajKy MpoOJIETOM
18 M. CeueHnue 6anku — CUMMETPUYHBIN cBapHOU nByTaBp. Cranb Kiacca
C255. TlpenycmaTpuBaeTcss U3MEHEHHUE CEUEHUS TJIaBHOM OAJIKM M YKPYII-
HUTEIIbHBIN CTHIK B CEPEAUHE MTPOJIETA.

2.2.1 Haecpy3ku Ha a2nasHyro basnky

['py3oBas momiaab U pacyeTHas cXxeMa TJIaBHOW OaJIKU MPeICTaBICHbBI
Ha pucyHke 2.1. [TogcunThiBaeM Harpy3Ky Ha TJIaBHYIO OajKy:

q"=102-(p"+G,)-B-y,=102-(20+0,91)-6-0,95=1216 rH / m;
q” =102-( p" Vi +Gr v ) By, =
=102-(20-1,2+0,91-105)-6-0,95=145,1 kH / m,
rae G; = 0,91 kH/M* — o tabmmne 1.2.
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I'py3oBas_miomaik
rIaBHOM DanKy

—————

5

| LA |
I i W

| A(D=18000 |  A(D=18000 |  A()=18000

J, B=6000 B=6()()01B=6000!_

P
%VHH'HHHHH]

| A(D=18000 |

r T

trR rt
™

mw@

PucyHok 2.1 — I1nan packiiaaky IIaBHBIX 0aJIOK
M pacueTHasi cCXema IJIaBHOM Oasiku

MakcuMainbHble HM3THOArONI MOMEHT W IepepesblBalolasl cujia B
IJIAaBHOM OalIke:

p .2 L1872
I _q l:145,1 18

max
8

=5876,6 xkH - m;

g" -1 _1451-18
2

TpeOyeMblii MOMEHT COMNPOTUBJICHUSI C YYETOM pPa3BUTHUs IUIaCTUYE-
CKUX JehopMalinii:

Oax = =1305,9 kH.

W~ Mg _ 587660

= = = 23228 o,
P ¢,-R, 11-23

r7e ¢x — KOd(PPUIHMEHT, YIUTHIBAIOIINNA pa3BUTHUE IUIACTUYECKUX aedopma-
LW, IPEIBAPUTENBHO IPUHUMAEM Cx = 1,1; R, = 23 xH/cm” —pacuérHoe co-
npoTuBJIeHHE npokaTta ctaiau C255 tommmuuoi ceie 20 1o 40 MM (Tabmm-
na B.5 [1].

21



CHCI[YIOH_II/IM 3TAallOM SABJISIETCA KOMIIOHOBKA CCUCHUA 6aJ'IKI/I, KOTOpOC
IMPpUHUMACM COCTABHbBIM M3 3-X JHUCTOB: CTEHKHU U ABYX TTIOsICOB (pI/ICYHOK

2.2). Ux coenuHeHue OCYIIECTBIISIETCS MApPHBIMU CBAPHBIMU MOSICHBIMU
IIBaMH.

% 2.1.2 OnpedeneHue ebicombl 2/1ae-
5 Hol 6anku
—yr——
a) Onmumanvuaa evicoma oanku (13 yc-
Sl o JIOBUSI HAUMEHBIIIEH MATepUATIOEMKOCTH) OMpe-
o~ \O
TS nensiercs o popmyie K.K. Myxanosa:
kD ;
ty=12 h,,. :i/E-ﬂ,W-WmP =
— R 3
— c
Bedel | 1a - i/?mo 123228 = 173,5 cm,
PucyHok 2.2 — r7e Ay, — THOKOCTh CTCHKH, IPUHUMACTCS TIPE/I-

Cedenue rmaBHOM OAIKK  papyrenpro B npenenax 120...150.

0) Munumanvnas evicoma 21a6HOU OAIKU OTIPENEIACTCS U3 YCIOBUS
€€ JKECTKOCTHU (HauMEHbIIIasi peKOMEHIyeMasi BbICOTA):

I S N

24 E ful q”

_5-1,1-23-1800 .233']2],6

24 - 20600 145,1

rae [ / f, = 233 — BenuuuHa, oOpaTHas NPeAeIbHOMY OTHOCUTEILHOMY IPO-
ru0y riaBHOM Oanku npu ee npodere 18 m (o Tabnuie 1.1).

B) Bvicoma 2nasnoii 6anku, onpedenseman u3 ycioeusn 02panudeHus

CHPOUMENbHOIL 8bICOMBbL NEPeKPbIMUA TIPU TTOITAKHONW CXEME COMpsiKe-
HUS OaJIOK (PUCYHOK 2.3,a):

=89,9 cum,
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—

2200

00

b, t,
300
2193 ﬂ t=7

o

1893
h=
ho=

h.=2

h,

—a— A
a) 0)

PucyHok 2.3 — Cxembl conpsibkeHHs 0aJI0K HACTHIIA C TJIABHOU
OaJIKOil: a — mosTa)kHas; 0 — B OJTHOM YPOBHE

hy = Ry —higy —1, = 220~30—-07 = 1893 cm.

r) Boicoma znagnoii 6anku, onpedenseman u3 yciogus 02paHuieHus
CMPOUMENbHOIL 6bICOMbI NEPEKPbIMUA TIPU CXEME COMPSDKeHUsI OalloK B
OJIHOM YpOBHE (pUCYHOK 2.3,0):

hy = oy —1, =220—07 =219,3 cnm.

IIpencraBuM pe3ysbTaThl BHIYMCICHUN B TaOJIMYHOU (opme (Tabuiia

2.1).

Taébauya 2.1 — Bricota rinaBHOM Oanku (cM)
hOHT hmin h] hz
173,5 89,9 189,3 2193

Bricota Oanku momxHa ObITh Onm3kod K ontumanbHOH (h = hgyy),
Oomnbiie Wik paBHa muHuManbHOM (h > h,,), a Takke MeHbIIE OJHON U3
BBICOT h; min h,, BBIYMCIEHHBIX U3 YCIOBUH comnpsixkeHus o6anok. Kpome To-
ro, CTCHKY OQJIKiU PEKOMEHAYETCS MPUHUMATh B COOTBETCTBUM C IIIUPUHOM
MPOKATHBIX JIUCTOB. OKOHYATENILHO MPUHUMAEM BBICOTY CTEeHKH hy, = 1700
mM. [IpenBaputenbHO Ha3HaAYaeM TONIIMHY MOSICOB ty= 30 MM, TOT/1a BHICO-
Ta OaJIKU:

h=h,+2t, =1700+2-30 =1760 mm.

23



Tak kak BbicOoTa GajKu MEHBIIE BBICOTHI h; , MpUHUMAaEeM MOATAXKHYIO
CXEMY COIPSKEHUS OAJIOK.

2.2.3 OnpedeneHue mosiuUHbl CMeHKU

TosKMHA CTEHKU BBIYUCIISIETCS UCXO/I U3 TPEX YCIOBUIA:
1. Ipounocmu cmenku na cpe3 B ONIOPHOM CEYEHUH 110 (popMyIie:

23 O _ 313059
“'T2 h,-R, 2-170-(0,58-23)

2. Mecmmnoii ycmointuugocmu (06e3 yKperuieHusl pOJI0JIbHBIMU Peo-
paMHM )KECTKOCTH) M0 (hopMmyJie:

h. |R
t,, > y=]70-‘/ 23 =103 cm.
55 VE 55 \20600

3. Onvima npoekmupoeanus .

t,; =07+ 5 h (CM):0,7+3'176
1000 1000

t 0,86 cm.

=123 cm.

TonmuHa CTEHKH JOJDKHA OBITh: ty > ty; ty = tyo; tw = tys. [IpuHUMaemM
OKOHYATEJIBbHO TOJIIUHY CTEHKH ty, = 12 MM.

2.2.4 OnpedeneHue pa3mepos nosicos 2s1asHoll banku

Briuncnsiem TpeOyemMblii MOMEHT UHEPIUN CEUCHUS:

Ly =W, 23228170 _ 2044064 cn*.
2 2

MOMEHT UHEpLIMU CTEHKMU:

. 3 . 3
1=t (L2707 1300 curt.
12 12
TpeOyeMbIit MOMEHT MHEPLIUH TOSICOB:

L gy =Ly — 1, = 2044064 — 491300 = 1552764 cu”.

TpeOyemast riomnaas OAHOM MOJIKH:
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A, = =103,8 cm?,
fme 2 173

rae hg=h —t; = 173 cM — paccTostHuE MEXAY LIECHTPAMH TSAKECTH MOSCOB.
IIpyHrMaeM B COOTBETCTBUU C COPTAMEHTOM IOSCHOU JIUCT CEUEHUEM
2 2
360x30 mm. ITnomane nosaca Ar= 108 cm™ > A¢p, = 103,8 cm™. Onpenensiem
r€OMETPUUECKUE XapaKTEPUCTUKU C€UeHUS (PUCYHOK 2.2):

A=h, 1,+2-bs 1, =170-12+2-36-3=420 cn®;

3 3 2
:%”{% P .3(12) }2107628 e

2.7 :
w=""x_ 2:2107628 — 23950 cm’.
h 176
OHpeI[eJ'IHGM COOTHOIIICHHUC TIJIOIIaAHN I104ACa K IIOIAaJIn CTCHKU.
A .
o, =4 _ 303 ~0.,529,

P A 17012

w

u no tabmuie E.1 [1] a1t AByTaBpOBOrO COCTaBHOI'O CE€UYEHUS MPHUHUMAEM
c,=1,117.
OnpenensieM CpeHUE KacaTeIbHbIC HATPSKEHUS HA OITOPE:

_Q _ 3050 ¢ b s en? <R, =058R,, =1392xH /cn’.
A, 12-170 Y
T 6.4
CooTHolieHue = =0,479, Takum o0pa3oM, B COOTBETCT-
R. 058-23

BuM C 1. 8.2.3 [1] koadbduruent B =1.
[IpoBepsieM MPOYHOCTH OATKU:
M 587660

c,-B-W,-R, 1117-1-23950-23
[IpounocTh obecreueHa. 3anac MPOYHOCTH COCTABJISET:

_1-0955

=0,955 < 1.

A 100%) =4,5% < 5%.
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3amac 1o nmpo4yHocTu MeHee 5%, 4TO CBHUIETEIBCTBYET O PALMOHAIBHO I10-
T00paHHOM CECUCHHH.

[IpoBepKy KE€CTKOCTH Oajaku NPOBOJUTH HE TpeOyeTcs, TaK KaK MpH-
HsTas Beicota h = 176 cM Ooublile MUHUMAJIBHOH h,i, = 89,9 cM.

2.2.5 lposepka MecmHoOU ycmouliYueocmu CmMeHKU
8 30He pa3eumus rniacmu4eckux degopmauyuli

B cootBerctBum c 1. 8.5.8 [1] HE0OXOAUMO NMPOBEPUTH YCTONUHUBOCTD
CTEHKH B 30HE Pa3BUTHS IUIacTHUECKUX Aedopmanuii. JIoJKHO BBINOIHATH-
Csl yCIIOBHE:!

Mmax < ]

R, -y/c-hfv-tw-(r-af +a)_ ’

rae koxdduuuent o onpeaensercs no tadmauie 18 [1]. Beraucnsem cpen-
HUE KacaTeJlbHbIE HANPSHKEHUS! HA OTOpE:
L Y
A 36 -3

w

17| pacquﬂoe COl'IpOTI/IBJ'IeHI/Ie creHkH Ha cpe3 Rg,=0,58R,=0,58-24=13,92
kH/cM?, e R, =24 kH/cm” — pacu€THOE CONPOTUBIICHUE CTAJIM CTEHKH MPU
e¢ Tommmue 12 wMm mo Tabmume B.5 [1]. CootrHomieHue
t/R,, =1209/1392 =0,927. YcnoBHas THOKOCTb CTEHKHU:

2 _h [Ry 170 [ 2
t; VE 20600

3HaueHue Kod(duIMeHTa o mo Ta6nHue 18 [1] =0,063. ITo m. 8.4.5
[1] xoodpdumment r = Ryy/Ry,=23/24=0,958<1, npunumaem r = 1. 3nech Ryy
1 Ry, — COOTBETCTBEHHO PACYETHBIE CONPOTUBIICHH CTANU M0SCA U CTCHKH
o Tabmure B.5 [1].
IToxcraBisiem 3Ha4YCHUS MTapaMeTPOB B popmyiy:
M

max

Ryf .76‘ Jli'l‘w'(f"af +C¥)
587660

23-1-170% -1,2-(1-0,529 +0,063)
YcnoBue He BBITIONHACTCSA. Y BETUYMBAEM pa3Mephbl Mosica B CepeIiHe
nposera 10 be X tp=460%30 mm. Torma a,=0,676. IIpoBepsiem ycioBue:

=124 > 1.
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M

Ry -7, ~hv2v » -(r-af +0()
587660
23-1-170% -12-(1-0,676 +0,063)

YcnoBue BoinoiiHgeTcs. [IpoBepseM MECTHYHO yCTOMYMBOCTH I10sICa B
coorBercTBuU ¢ 1. 8.5.18 [1]. [Jns AByTaBpOBBIX CEYEHHM C HEOKANWMJIICH-
HBIM TOSICOM JJIs1 OajoK 2-TO Kiacca (Ipu ydeTe pa3BUTHS IJIACTUYECKHUX
nedopmaruii) pakTrudeckas THOKOCTb CBeca Mosica COCTABIISIET:

_ b, |R
/1f _ ef yf _ 22,4 23 :0,25’
i, VE 3 20600

rae b.s— cBec nosca:

=0,996 < 1.

:bf —hy _46-12
2

IIpenenbHOE 3HaUeHHE THOKOCTH cBeca mosica 1o m. 8.5.19 [1] cocTas-
JISIET:

=224 cm.

b

Dup =017 +0,06 - Ay = 0,17 +0,06 -2,5 = 0,32 > Ay = 0,19,

rae Auw=2,5 — mo 1. 8.5.1 [1] ms Ganku ¢ ABYXCTOPOHHUMH MOSICHBIMU
IIBaMU TIPU HAJWYUU G, (MO3TaXKHAs cxema conpsikeHus ). [Ipu cxeme co-
NPsDKEHUST B OJJHOM YpPOBHE, Korjaa o;,.—0, 3Ha4eHHE YCIOBHOM THMOKOCTU

CTEHKH CIIETyET MPUHUMATD A, =3,3.

YcnoBue BeinosiHseTcs. TakuM o0pa3oM, MECTHasE YCTOMUYHUBOCTD MOSI-
ca obecnieueHa. [IpoBepsieM MECTHYIO YCTOMUYMBOCTh IOsICA B 30HE YIIPYTUX
nedopmaruii. [IpenenbHas ycioBHasi THOKOCTh CBeca mosica:

_ R _
G =05 |~ —05. |- _05125 4, =025,
o, 21,97

7€ G, — MaKCUMaJlbHbIE COKUMAIOIIE HAMPSKCHUS B MOsACE OaKH.
['eomeTpuueckre XapakTEPUCTUKU CEUSHUS TIPU ITUPUHE MOJKU b=46
CM:

A=hy,t,+2-by 1, =170-12+2-46-3=480 cn’;
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s b, -t W\
I:tw W+2' f f+bftf' _0 =
12 12 2

3 3 2
_ 121707 5 146-3 +46.3.(@j = 2556608 cn?;
12 12 2

2.7 :
wW=""x_ 22556608 = 29052 cm’.
h 176
OnpenenﬂeM COOTHOILIICHUC IIJIOIIAaH ITOosICa K IJI0IIaan CTCHKH.
A .
_fr_ 46-3 — 0676

a; = =
A 170-1,2

w

u no tabmuie E.1 [1] ayist AByTaBpOBOro COCTaBHOIO CEYEHUS MPUHUMAEM
cx= 1,1024. Hanpspxkenus:

o= Mopar _ 587660 = 18,35 kH /cm’.

. BW, 1,1024-1-29052
IIpoBepsiem ycnoBue:

B R B
dw=05- |2 —05. |-2 _056>4; =025
o 1835

yCJ’IOBI/Ie BBITTOJIHACTCH. OCTaBJ'IHeM CCUCHUC I10dACa B cepez[HHe l'IpO—
seTa be X tr=460%30 Mm.
2.2.6 N3meHeHue ce4YeHus 2y1agHoU 6anku

Tak kak ceyeHHWe COCTaBHOW OaJIKM MOAOOPAHO MO MAKCUMAJIbHOMY
MOMEHTY, TO B MECTaX CHHWXEHHS MOMEHTOB Yy OIOp CEUYEHUE MOMKHO
YMEHBIINUTh. VI3MeHeHHe cedeHus OalKu pPalMOHAIBHO TMPOBOJUTH MpHU
nposietax He MeHee 10 M, mpu 3TOM, Kak MpaBuiI0, U3MEHSAIOT IIIMPUHY TTOSI-
COB.

[Ipn paBHOMEpPHO pacmpeeeHHON Harpy3ke JUisi COCTaBHBIX OalloK
MECTO U3MEHEHUSI CEUCHUs] MPUHUMAIOT Ha PacCTOSHUU NpumepHo 1/6-/ ot
OMophI (pUCYHOK 2.4).

X, =1/6=3m ] <
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PucyHok 2.4 — VI3MeHeHue ceueHus IIaBHOM OaIKu

OHpCI[CHHCM MCECTO UBMCHCHHUA CCUCHUA .
1, I
X, =-1==-18=3 m.
6 6

PacuerHpie ycmiis B MECTe U3MEHEHHSI CEUCHHS BBIYUCIISIEM TI0 (OP-
MYyJIaM:

'.X] .(l—_x]):]45’].3

; (18 —-3)=3264,8 xH - m;

Q,=4q" ‘(é—xjj=145,]-(§—3j=870,6 kH .

[TogOupaem cedyeHre UCXOAS U3 MPOYHOCTU CTHIKOBOIO IIBA Ha pac-
TSYKEHUE MPU OTCYTCTBUM (PU3NYECKOrO KOHTPOJISI KAYECTBA 11IBA, MPU 3TOM
pacyeTHOE CONPOTUBJICHHE IIBAa Ha pacTskeHue pasHO Ry, = 0,85R,.
TpeOyeMblit MOMEHT CONTPOTUBIICHUS CEUCHHUS:

M, 326480
R, 08523

wy

W, = = 16700 cm’.

mp

TpeOyeMblii MOMEHT UHEPLIMU CEUCHMUS:

h 176

11% 5= 16700 - - = 1469600 cm?.

Imp] = mpl

TpeOyeMblii MOMEHT MHEPLIUH TOSCOB:
Lpppr = 1yp— 1, = 1469600 — 491300 = 978300 em?

TpeOyemast miiomaas nosca:

21 g 2-978300

A= =654 cm’.
fmpl = 2 1737
Tpebyemas mmupuHa mosica MPH €ro TOMIIHUHE tr= 3 CM COCTaBJIsCT:
A
by =0 = 054 _ 218 em.
t 3

[To copramMeHTy Ha YHUBEPCAIBHYIO JUCTOBYIO CTallb MIPUHUMAEM by
= 24 cm. IIpoBepsieM yciaoBusi:

by 205-by ; 24>0,5-46 = 23 cu;
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by 2200 mm; 240> 200 mm.

OnpenensieM reOMETPUYECKHE XAPAKTEPUCTUKU YMEHBIIEHHOTO Ceye-
HUA (PUCYHOK 2.5):

t, bl byt hy \’
I’zT”{ f12f+bf"tf' 2) 7

3 3 2
_12:170° 1243 +24.3_(@j _
12 12 2

= 1568852 cm*;

S
"ﬁW A]:hw.tw+2.bf]'tf:
———— =170-12+2-24-3=348 cm’;
2-1 :
w, ="+ = 21568852 _ 17008 cm’ TIpo
= h 176
i B BEpsiIeM MPOYHOCTHb CeYeHUs Kak Oanku |
Lt KJlacca TpU JEUCTBUM YNpyrux aedopma-
=l = w
1005058
ty—=12
M
_l mar__ I26W0 o35 )
= W, R, 17828-0,85-23
'—l_ I [Ipounocth ceuenus obecrnieueHa. Me-
bri1=240 1= CTHYKO YCTOMYHMBOCTb MOSICA MOYKHO HE MPO-
PucyHok 2.5 — BEpsITh, TaK KaK €ro rtOKOCTh MEHBIIIE, YeM
YMEHBIIEHHOE CEYEHNE B CE€peIUHE NPOJIETA.

IJIAaBHOM OaIKu

2.2.7 lNpoeepka npuHsamMozao cevyeHusi 6anku

HpOBepHCM CTCHKY Ha CpPEC3 110 MAKCHUMAJIbHBIM KaCaTCJIbHbBIM HaAIIP-
KCHUSM:

OpaxS;  1305,9-10563
I;-t, 1568852 -1,2

<R,=058-R,=1334 H /cm’,

T= =73 kH /cv® <
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rA€ S| — CTATUYECKUN MOMEHT ITOJIOBUHBI OIMIOPHOTO CEYEHUSI OTHOCUTEIIBHO
HEUTPAJIILHOU OCH:

2 v 4

h, h h
S]:bf]‘l-f'?O'F t g

:24-3-£+@-1,2-@:10563 cem’.
2 2 4

[TockonbKy N3MEHEHUE CEUCHUs OCYIIECTBIISECTCS BOJIU3H OIOP B MEC-
T€ (paKTUYECKOro nepexoaa OT 00Jiee MOITHOIO CEYEHUS K 00JIETYEHHOMY, B
CTEHKE Pa3BUBAIOTCS HE TOJHKO 3HAUMUTENIbHBIC HOpMaJibHBIC, HO M Kaca-
TenbHbIC HanpsbkeHus. [loaTomy HeoOXoauMa MpoBepKa MPOYHOCTH Cede-
HUS TP UX COBMECTHOM JICWCTBMHM B MECTE M3MEHCHHS CCUCHHH W TI0]
Oymkaiiei 0aako HaCTUJIA Ha PACCTOSIHUU X; = 2,5 M (PUCYHOK 2.6).

Touka b Touka A Mecto
H3MCHEHHSA
CeYeHHUs
<>

X, =3,0m

X,=25M ‘ |

PucyHok 2.6 — K omnpenencHuio IPUBEICHHBIX HAPSKSHUH
B CTEHKE TJIaBHOM OaJIKu

[IpoBepky nmpoBoauM B Toukax A u b ceuenus (pucyHok 2.6) B mecte
COCIMHEHUS CTEHKH C MOJIKOHM 1o (hopMysie:

087 [ 2 2 2
R, \/ax +0y -0, 0,+3-7,," <L

OnpenensemM CTaTUHYECKUIT MOMEHT T0SICA OTHOCUTEIBHO HEUTPAIbHOM
OCH:

hy 173 ;
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[IpenBapuTeaIbHO BBIYMCISIEM MECTHBIC HAIPSHKCHUS B CTCHKE TJIaB-
HOM Oayku (pUCYHOK 2.7):

F=71,46 xH

b.=135

|

IR
TTHC

[.~195

PucyHok 2.7 — MecTHbIe HalIpsKCHUS B CTEHKE TJIABHOW OajIKu

2.-F 27146
lef .Z-W ]9,5‘1,2

Olpe = =6,] KH/CM2<Ry:23 kH / cm?,

rae Il — pacueTHas JUIMHA JeHCTBUS MECTHBIX HAIPSKEHUIA:
lef =ba6, +2’tf =]3,5+2‘3=]9,5 CM,

F = 71,46 xH — onopnas peakius Oajkyd HacTuia 1o 1 BapuaHTy (IIpumep

).

a) IIposepka npusedeHHbIX HANPAIHCEHUTL 8 MecHe
usmMeHeHus ceueHusa(mouxka A)

PacueTHbie ycumus st 9TOro ceueHus: (X; = 3 M) ompeeieHbl paHee
B pazjerne u3MeHeHHs ceueHums Oanku: M; = 3264.8 xH-m, Q; = 870,6
kH. HampsixkeHus B ypoBHE MOSICHOTO 1iBa (ToYka A Ha pUCyHKE 2.6) mpu
O1oc—0 B DTOM CEUCHUMU:

o My h, 326480 170
YW, h 17828 176

0,58y 8706-6228
Yoo, e, 156885212

=177<R, =23 xH/cn’;

T

=29<R, =1334 kH /cm”.

w

Tak Kak B CEYEHUU X; MECTHBIC HAIpPSKEHUS OTCYTCTBYIOT, (popmyra
npeoOpaszyercs B CIEAYIONIYIO:
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087 [s2,3.,2_.087 V1772 +3-2.92 =0696 < 1.
b Xy
Ry Ry

HpOUIHOCTI) CTCHKH B MECTE U3MEHEHUS CeUeHHUs OOecCIIcUeHa.

0) Ilposepka npueeOeHHLIX HANPANCEHUN NOO 0aNKOU HACMUIA
(mouka b)

OnpenensieM pacue€THBIE YCUITUSI B CEUEHUH X, = 2,5 M:

P, .
q’ - x, -(l—xz)—]45’] 2,5.

M, = =" (18-2,5)=28113 xH - m;
22 2

QZ :qp '(é_xzj:]45,]'(%—2,5j=943,] xkH .

Hanpsixenus B Touke b:
M, h, 281130 170
W, h 17828 176
- Qy Sy _ 94316228

I,-t 1568852 - 1,2

o= =152<R, =23 xH/cn’;

=3,12< R, =13,34 kH /cm’.

w

HpI/IBe,Z[eHHBIe HAIIPsIZKCHU A

087 [ 2 > 2
R \/Gx T Ol =0y O ot 3 Ty =
y

01’57 J15,22 +6,1°-152-6,1+3-3,12° =0,541< 1.

y

[IpodHOCTh OaNIKK B CEUEHUU X, OOecreyeHa.
2.2.8 lNpoesepka obuwiel ycmoudueocmu b6anku

B cootBerctBum ¢ m. 8.4.4 [1] ycTolunMBOCTh 0ajoK MPOBEPATH HE
TpeOyeTcsl, €CJIU BBIMOJIHSAIOTCS CIASAYIONIUE YCIOBHUS:

1) Harpy3ka nepenaercst 4epe3 CIUIONIHOW >KECTKHM HACTWJI, Helpe-
PBIBHO OIUPAIOIIMICS Ha CXKAThIA MOSIC OAJIKM M HAJIEKHO C HUM CBSI3aH-
HBIM, YTO COOTBETCTBYET CXEME COMPSIKEHUS 0aI0K B OJHOM YPOBHE;

2) Ilpu 3HaYeHUAX YCIOBHOM TMOKOCTH CKaTOro mosica He OoJiee mpe-
JeIbHON YCIOBHOM TMOKOCTH TT0sICa:
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ho=d |5 <G,
by

rae A., omnpenensercs mo tadaume 11 [1].

3a pacyeTHyIO IJIMHY OaJIKU U3 TJIOCKOCTH MPUHUMAETCS PACCTOSIHUE
MEXy JIEMEHTaMU, NPENSTCTBYIOIIUMU MEPEMEIIECHUSIM CKATOrO Tosca U3
MJIOCKOCTH. TakuMM 3JIEMEHTaMH MPH MO3TaKHON CXEME CONPSIKEHUS SIB-
JA0TCS OAJIKM HACTHWIIA, YCTAHOBJICHHBIE MO BEPXHEMY (CHKATOMY) MOSICY
yepes | M, cremoBatenbHoO, [ = 100 cMm.

a) npoeepka oouiell ycmouqueocmu 0aaKu 6 odaacmu ynpy2ux oe-
gopmayuii no ymeHvuieHHOMY CeYeHUIO:

YcnoBHast ruOKoOCTh mosca:

Ly Ry :100 | 2
b, | E 20600

[IpenenbHOE 3HAYEHUE YCIOBHOM T'MOKOCTHM Mosica NP MPUIIOKEHUU
HArpy3Ku K BEpXHEMY MOACY OaIKHU:

b by \b;
Ay =0.35+0,0032- 41076 -0,02-L |-L =

—035+00032%+(076 00224jﬁ:0,459>/1b:0,139,
3 3 )173

riae hy — paccrosiHre MEXTy OCSIMU MOSICOB.
VYcnoBue BBIMOMHAETCS, CIAEAOBATENbHO, O0IIAs YCTOMUUBOCTh OaIKU
B YMEHBIIIEHHOM CEUYE€HUH 00EeCIeUeHa.

0) 6 oonacmu pazeumus naACMUYECKUX oehopmayuil
8 cepedune nponéma

CornachHo 1. 8.4.6 [1] mpu npoBepke 00IIeH yCTONYMBOCTH OAJIKU B
30H€ Pa3BUTHUS IJIACTUYECKUX Jedopmaluil 3HaUeHUE MPEAeIbHOW YCIIOB-
HOM TMOKOCTH Tosica CJIelyeT YMHOXKaTh Ha KOA(DPUIIUEHT

S=1- 06(6” D)
(c,—1)
371€Ch Ciy OIPEACISICTCS MO OOIBIIIEMY 13 3HAUCHUM:
M
e, = Mmar 587660 —0.879;

W-R, 29052-23
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2) ¢, =pPc,=1-11024=11024.
[Tpuanmaem c,=1,1024. Torga ko3¢ duIueHT:

S=1-06 (1]024 1) _04.
(1,1024-1)

YcnoBHAs THOKOCTH I1OSICA;

3 g Ry _100 [ 2
b = =
b, \ E 20600

[IpenenvHOE 3HAYEHUE YCJIOBHOM TMOKOCTH IMOsCa MPH MPUIIOKECHHUU
HArpy3Ky K BEpXHEMY MOsCY OaJKU:

Y by by \by
ﬂub =0-1035+0,0032 +10,76 —002— |— |=
{ t
f f

=04 - {0 35+0,0032 % + (0 76 —0,02 gj %} = 0,208 > Ap = 0,073,

YcnoBue BBIMOJHSIETCSA, CIEAOBATEIbHO, 00Iasi yCTOMYMBOCTh OaKu
B cepeaMrHe MpoJi€Ta o0ecredeHa.

2.2.9 [Ipoeepka MecmHOU ycmou4yusocmu c)kamo20
rnosica u CmeHkKu

VY CcTONYMBOCTD CKATOro Mosca Obljia MPOBEpPEHa P M0A00PE CeUEHUs
MOSICOB.

Y CTOWYUBOCTh CTEHKU OalIKU MTPOBOJIUM B COOTBETCTBHH C II. 8.5 [1].
OmnpenensieM yCIOBHYIO THOKOCTh CTEHKH:

5o _hy Ry _170 /
e VE 20600

Y CTOMYMBOCTh CTEHKH OalKU HE CJeAyeT IPOBEPsTh, €CIH €€ ThO-
KOCTb HE MPEBBIIIAET 3HAUCHUI:

2,5 — mpu HAJIMYUKU MECTHBIX HAMPsHKEHUH B 0alkax ¢ IBYyCTOPOHHUMU
MOSICHBIMM IIBaMU (ITO3TAXKHASI CXEMaA COMPSIKEHUS):

3,5 — Opu OTCYTCTBUM MECTHBIX HaNpSHKEHUH B Oankax ¢ JBYCTOPOH-
HUMH MOSICHBIMHU IIBaMU (CXeMa COMPSIKEHUS B OJHOM YPOBHE).

Tak kak ruOKOCTh CTEHKH Oojee 2,5 HeoOXOAUMO MPOBEPSATH CTCHKY
Ha MECTHYI ycToMuumBOCTh. B coorBerctBUM ¢ m. 8.5.9 [1], Tak Kak
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Aw > 3,2, yCTaHaBIIMBAEM IIOINIEpEUHbIEC pedpa xecTKocTu. X pasmepsl on-
penensitores mo Gpopmynam:
- 0J15 RAPHO20 peopa (cxema CORPAICeHUSL 6 00OHOM VDOBHE):

npuHuMaeMm b, = 85 mMm.

- 0J151 0OHOCHIOPOHHEZ0 peopa (NOIMANHCHAA CXeMA CORPANCCHUS):

h
b. > +40 W=@+402110,8 MM,
24 24

r

npuHumaeM b, = 115 mm. Tonmunaa pedbpa npu mapHeIX pédpax:

'R
t.>2-b, —y:2-85-‘/i:5,68 MM,
E 20600

a IpY OJIHOCTOPOHHUX PEOpAX:

'R
t.>2-b, - —y=2-115-‘/i =7,69 mm.
E 20600

OKOHUAaTeNbHO TOJIIMHY pedpa MpU CXEME COMNPSIKEHHS B OJHOM
YpOBHE TMpPHUHUMAEM ty=6 MM, TIPHU MOITAXKHOU CXEME COMPSKEHUS ty =
8 MM.

PaccraBnsieM nonepeyHbie pedpa KECTKOCTU U MPOBEPSEM MECTHYIO
YCTOMYMBOCTh CTEHKU. PaccMOTpuM J1Ba ciydasi paCCTaHOBKH MOIEPEYHBIX
pedep KECTKOCTU — MPH MOATAXKHON CXEME U CXEME COMPSIKEHUsT 0alloK B
OJIHOM YpPOBHE.

B cBs3u ¢ TeM, 4TO B 30HE IJIACTUYECKUX JePopMaivii MECTHbIE Ha-
NpSIKEHUs HE JI0NMYCKaoTCA, peOpa KeCTKOCTH B 3TOH 30HE CTaBUM MOJI Ka-
&Ko Oankol HacTwia (pucyHok 2.8,a). JlmHa 30HBI pa3BUTHA IUIaCTHYE-

CKuX jaehopMalimii:
=]8-\/]— ! -]76 =444 m.
1,1024 170

Tak xak 3HaueHHe a OJM3KO K 5 M, yCTaHaBJIMBaeM pedpa >KECTKOCTH
MoJ MATHbIO OajKaMu HAacTWJIA B CeperHEe mpojera. [ ocTalbHOM YacTu
OaIK1 B COOTBETCTBUM C ITyHKTOM 8.5.9 [1] pebpa KECTKOCTH CTaBsATCS Ha
paccrosiuuu He Oonee 2hy, = 3,4 M. Y100HO cTaBuUTh pebpa moxa Oankamu
Hactuiia. Pacnonaraem pedpa >KecTKOCTH yepe3 2,5 M OT OIop, OCTABIIUNCS
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OTCEK JCIIMM PEeOPOM KECTKOCTH TOMOJIaM. 3a pacueTHBIC OTCEKH IIPUHUMA-
€M OTCeK 1, B KOTOPOM M3MEHSETCS ceueHne Oanku, u oTcek 2. PacdueTHbie
CEUYCHUS MPUHUMAEM CIISAYIOIINE: X; — B MECTE U3MEHEHHUS CEUCHHS B OTCE-
ke 1; X3 — moja Ommkaiiiiei 0aJKol HaCTHIIA B OTCEKE 2; X4 — Ha PACCTOSHHH
hy/2 oT mpaBoro kpas orceka 2.

1) nosmaxxHasi cxema cornpsikeHusi 6anok

a) Ceuenue x; = 3 m. YCWIUS B CEUCHUH ObLIM OIPEJEICHBI paHee U
pPaBHBbI

M,=32648 xH -m; Q,=8706 «H.

Brorauciasiem HAIIPSOKCHUS B CTCHKC OaJIK! B MECTE COIIPSKCHUSA CTCH-
KH C ITOSACOM:

a:Mf-hW=326480'170=17,7<R =23 kH /cm®;
W, h 17828-176 Y
r- & 8700 —43<R, =1334 kH /cm’.
t,-h, 12-170

Tak kak B 3TOM ce€4eHUU Gy, = 0, To 1o 1. 8.5.3 [1] yCTOHYHUBOCTH
CTEHKH IMpoBepsieM 1o popmyie:
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J(;;Y; Bl

Onpenensem kodphuiueHr o:

b (1Y 24 (3
s=p-2L L] =08 .| | =176,
h, 170 \ 1.2

tW

<lI.

rae 3 = 0,8 — npu nosTaxHoil cxeme comnpsbkenus no tadnuue 13 [1]. On-
peaensieM KpUTHYECKUE HOpMaJlbHbIE M KACATEIbHbIC HAIIPSKECHUS:

232 =338 xH/cn?;
473

Ry
2 =3287-

GCI" = CCI"

+ 076 j 13,34 =949 xH/cv?,

076\ Re 1314076 ) 133
1,18 4,73

z, =10,3-(1+ .
Y7,
Ad
rje Ce = 32,87 mo tabnuue 12 [1]; u=a/hy,=200/170 = 1,18 — oTHOILIICHHE

OOJIbIIEH CTOPOHBI PACUETHOTO OTCEKA K MEHBIIIEH.
[IpoBepsieM MECTHYIO YCTOMUYUBOCTD:

2 2
Jm (22 1y w0

33,8 9,49

MecTHasi yCTOMYHMBOCTb CTEHKH B CEUEHUHM X 0OecTieueHa
0) Ceuenue x4 = 1,65 m. Ycunus B CCUCHUH COCTaBJISIOT:

P, .
q x4.(1_x4):M-(18—1,65):1957,2 KH - m;

0,=q" .(é—x4) = 145,1-(§—1,65j =1066,5 kH.

M4:

Hanpsxenus B ceuenun:
M :
_ My by 195720 ]70:]0,6<Ry:23 KH /e’

W, h 17828-176

po Qo 10665 5o R 1334 kb /e’
t-h, 12170

w w

o)
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Tak Kak B 3TOM CEYEHUH G, = 0, TO yCTOMYUBOCTh CTECHKH IIPOBEPSEM

o opmysie:
2 2
o T
- + -
[GCI”J (TCI"]

Ve

Onpenensem kodphuiueHr o:

by (1Y 24 (3Y
s=p-1L L] =08 2. 2| =176,
h t 170 \ 1,2

w w

<lI.

rae 3 = 0,8 — npu nostaxHoil cxeme comnpsbkenus no tadnuue 13 [1]. On-
peaensieM KpUTHYECKUE HOpMaJlbHbIE U KaCaTEIbHbIE HANTPSAKECHUS:

23

Ry 2
O =Cop»—5 =32,87- > =338 kH /cm”;
. 473
Aw
7, =103 1+0’726 .R—; =10,3-(1+ 0’762)13’3? =830 xH /cn’,
W 147°) 473

e Ce = 32,87 mo tabmure 12 [1]; u=a/hy=250/170 = 1,47 — oTHOLIIEHUE
OOJIbIIIE CTOPOHBI PACUETHOI'O OTCEKA K MEHBIIIEH.
ITIpoBepsieM MECTHYO YCTOMYUBOCTb:

2 2
106 + 2,2 /1=070<1.
33.8 8,30

MecTHast yCTOWYHMBOCTb CTEHKU B CEUCHUH X4 0O€CTIeUeHa.
6) Ceuenue x3 = 1,5 m noo oausxcaiiweil 6ankoi nacmuna. Y Cuiais B
CEYCHUH COCTaBJISIIOT:

145,1-1,5
)= L1

M, =213 (1-x, 18—1,5)=1795,6 KH - m;

0; =q" '(é—xgj=145,1-(§—1,5j=1088,3 KkH .

Hanpsxenus B ceuenun:
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o= Ma Iy 179560-170 _ 670 g 23 wil Jer’s
W, h  17828-176 y

po s 10883 5y R 1334 xH /e’
t h, 12-170

Gy =61 kH /cm?®,

T€ G, — MECTHBIE HANPSIAKEHUS, ONPEICIICHBI BBIIIIC.
B cootBerctBuM c . 8.5.3 [1] MmecTHast yCTOMYMBOCTH IPOBEPSETCS IO

dbopmyie:
2 2
[0 1 Cloc J J{LJ /y.<1.
O Oloc cr Ter

IIpu orHomenuu a/hy=2,5/1,7=1,47>0,8 mpoBepky cieayer IpOBO-
JTUTH TBAXIbI.
Bapuanr 1. [IpoBepsiem ycnoBue 1o 1. 8.5.5,0:

@ _22 1475133,

h, 17
Torma @;=0,67h,=0,67-170=113,9 cm, coornomenue a;/h,=113,9/170=
=0,67. Koapdbuuuent p=1,04/.¢/h,==1,04-19,5/170=0,119, 3aecp s =19,5
CM — pacu€THas JJIMHA JCUCTBUS MECTHBIX HaIpsDKEHUH u3 paszaena 2.2.7.
ITo Tabnumam 14 u 15 [1] onpenensiem koadpduiiueHts ¢,= 36,5 u c,=1,62.

OnpenensieM KpUTHUECKNE MECTHBIE HAIIPS)KECHHUS:
23

473°

R
Olocer =€ Cy-—5 =36,5-162- = 60,79 kH /cn’.
Aw
IIpoBepsieM MECTHYIO YCTOMYHUBOCTH CTEHKH:

2 2
973 + 0.1 + 2,33 /1=075<1.
33,8 60,79 8,30

[To pe3ynpTaTaM MPOBEPKH IO MEPBOMY BapHaHTy MECTHAs yCTOWYH-
BOCTb CTEHKH 00€cCIieueHa.
Bapuant 2. [IpoBepsiem yciosue 1o m. 8.5.5,0:

@ _2 147

h, 17

Koaddumuent p=1,04/.¢/hy=1,04-19,5/170=0,119, 3nech ls =19,5 cMm —
pacuéTHas IJIMHA JCHCTBHUS MECTHBIX HampsbkeHud. ITo taGmumam 14 u 15
[1] onipenensiem kodpdunnents ¢;= 18,06 u c,=1,77. Torxaa:
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R 2
Clocer =€ Cy-—>=1806-177 - 32 = 32,86 kH /cm’.
. 473
Aw
OHpCI[CJBICM HOPMAJIbHBIC KPUTHUYCCKUC HAIIPAKCHUSA
R 2
Oop = Cop - — = 54,96 32 = 56,5 kH /cm?,
473

Aow
rae Co =54,96 — mo tabmue 16 [1].
IIpoBepsieM MECTHYIO YCTOMYHUBOCTD CTEHKH:

2 2
9./3 + 0.1 + 2,33 /1=074<1.
56,5 32,86 8,30

[To pe3ynbTaTaM MpOBEPKH MO BTOPOMY BapHaHTy MECTHAasl yCTOWUH-
BOCTb CTEHKHM OoOecreuecHa.

2) cxema conpsixeHusi 6as10k 8 0OHOM YypOeHe

[TpunuMaeM Bce mapaMeTpbl OAJIKU TaKHUE K€, KaK M MPHU MOITAKHOM
cxeme comnpspkeHus. IIpu paccTaHOBKe NOMEPEUHBIX pedep KECTKOCTH
JOJIKHO BBIMIOJIHSITHCS CIEAYIOIIEE YCIOBUE: PACCTOSIHUE MEXIy peOpamu
HE JOJDKHO mpeBbimath 2-hy, . PaccraBisiem pebpa KECTKOCTH (PUCYHOK
2.8,0). 3a pacueTHbId OTCEK MPUHUMAEM OTCEK |, B KOTOPOM H3MEHSETCS
ceyeHue Oanku. PacueTHoe ceyeHME HAXOAUTCSA HA paccTosHUM hy, /2 =
170/2 = 85 cm OT J1€BOTO Kpasi pacye€THOr0 OTCEKa, PaCCTOSIHUE X5 = 2,35 M.
PacueTHbIe ycunmst B 5TOM CEUEHUU:

Px 145,1-2,35
My =T () L 2T

(18-2,35)=2668,2 xH - m;
Q5 = qp '(é_-’%j =145,1 ‘(%—2,35j =964,9 kH.

Hanpsixenus B cTeHke:

o= s B 206520170 _ )45 R~ 23 kH /en?;
W, h 17828-176
ro % 9040 =47 <R, =13,34 kH /cm”.
t,-h, 12-170
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Tak xak MecTHas Harpy3ka OT 0ajJOK HacTH/Ia TEepPeaacTCcss Ha CTCHKY
OaKM paBHOMEPHO Yepe3 CBapHOM IIOB pedpa, cunutaeM, 9To oy, = 0. I1o 1.
8.5.4 [1] onpenensiem koapdurment 6. Tak kak = oo (Tabmmma 13 [1]), To
u 0 = . Orciona ¢, = 35,5 (tabaumna 12 [1]), ¥ BeUKUCISIEM KPUTHUECKHC
HaIPSDKESHUS:

23

R, )
O =Cop—5 =355 > =365 kH /cm”;
_ 473
Aw
o= 103142055 -
“)
=103 1+ 0’762 -]3’3f=7,65 kH /v’
176% ) 473

Jlnst pacu€rHoro orceka pu=3/1,7=1,76.
ITo . 8.5.3 [1] npoBepsieM MECTHYIO YCTOMYHUBOCTh CTEHKHU:

2 2
14, + u /1=073<1.
36,5 7,65

MecTtHas YCTOﬁQHBOCTB CTCHKHU B CCUCHHH Xj4 oOecrieucHa.

2.2.10 Pacyem nosicHbIx coeOuHeHul (ceapHbIx wieos)

[Ipu momepeyHoM u3rube mosca COCTABHOM OalKuh CTPEMSTCS CIBH-
HYThCSI OTHOCUTEIBHO CTEHKHU (PUCYHOK 2.9).

PucyHok 2.9 — K pacueTy MOsSICHBIX CBapHBIX IITBOB
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Cuia cnura T onpeaensaercs o popmyde:

Onax*Sy1 _ 13059-6228
I, 1568852

T = =518 kH /cm,

rae Sy — CTaTMYECKUH MOMEHT I0sica B ONOPHOM ceuyeHuH; I} —MOMeHT
MHEPIIMU OTIOPHOTO CEYCHHS.

Yeunue T BocnpuHUMaeTcss cBapHbIMU 11BaMU. HazHayaem mapamer-
pbl CBApKU: CBapka aBroMarunueckas mnoj ¢gurocom mapku AH-348-A, cBa-
pouHasi npoBoJjioka Mapku CB-08A (tabmuna I'.1 [1]), pacueTHOE compo-
THBJICHHE MeTana mBa R, = 18,0 kH/cm® (tabmmna I'.2 [1]), meranna rpa-
HULBI crutaBiienus R,, = 0,45-R,, = 04537 = 16,65 xkH/cm® Ry = 37
kH/cm® npuHuMaercs 1no tadmuie B.5S [1] ansa cramu C255 TonmuHoM
20...40 MM), nMaMeTp CBapOYHON MPOBOJIOKM 5 MM, IMOJIOKEHUE IIBA — B
noaouky (tabmuna 39 [1]). HasnauaeM npeaBapuUTeIbHO KaTET II1Ba MUHU-
ManibHBIM k¢ = 5 MM (Tabnuma 38 [1]). ITo Tabnune 39 [1] onpenensieMm Ko-
3¢ PUIMEHTHI TPOIIABICHUS 1IIBA:

By =11; p.=1I5.
OHpCI[eJ'IﬂeM pacdCeTHOC COIIPOTUBJICHHUC 1IIBA:
By Ry =11-18=198>

> B, R, =1665-115=19,1 kH /cm®.

Takum oOpazoM, pacder BeaeM MO MeTauly TPaHUIIBl CIUIABJICHUS.
Omnpenensiem TpeOyeMblid KaTET IIBA:

kfz I = 2,18 =0,14 cwm,
n,-lL,(B.-R,,) 21191

rA€ Ny = 2 — KOJIMYECTBO MOSICHBIX CBAPHBIX IIBOB.
B cootBercTBUU ¢ TpeOoBaHusamu Tabmuibl 38 [1] ocTaBisem KaTeT
mBa K¢ pin =5 MM > ke = 1,4 MM,

2.2.11 KoHcmpyupoegaHue u pac4em ONMopHoOU Yyacmu
6anku

[IprHrMaeM KOHCTPYKIIMIO OMOPHON YacTH TJIABHOM OalKM MO PUCYH-
Ky 2.10.
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PucyHok 2.10 — OnopHas 9acTh TTIaBHOM OaJKH

OmnpenensieM pa3Mepbl C€YEHUs OMOPHOIO pedpa U3 YCIOBUSI CMSITHUS
ero Topua. Tpedyemast miomaab pedpa:

A :Qmale305’9=36,2 cem’,

r mp
R, 36,1

rae R, = 36,1 kH/cm® — no Ta6muue B.7 [1] npu Hanmuuu npuronku. Ipu-
HUMaeM IIMPUHY OMOPHOro pedpa paBHOU IIMpUHE nosica b, = by = 24 cm.
Otcrona Tpedyemas TonmuHa peopa:

Ay 36,2

Ly = = =151 cm.
Pb 24

r

[Ipuaumaem no copramenty t. = 1,6 cMm. [IpoBepsiem ycioBue 1o .

8.5.17 [1]:
R |
t >3b. ;1,6 m<3-24 23 =241cm.
E 20600

YcnoBue He BbinonHseTcs. [I[puaumMaeM tommuuy pedbpa 25 mm. On-
pezesieM IPOYHOCTh pedpa Ha CMSITHE:

Onax 13059
b.-t R 24-25-36,1

r r P

=0,603 < 1.

[IpouHocts omopHOro pedbpa Ha cmsaTHE obecrieueHa. OmnpenensieM
rHOKOCTh pebpa oTHocuTenbHO ocu Z (pucyHok 2.10). B pabory pebpa
BKJTFOUAETCS YaCTh CTCHKH OaJKu JJTMHON

b =065-1, - |-Z —065.12- 2% _233 e
R, 23
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Brruncnsiem reomerpuyeckue XapakTepUCTUKH 3aIITPUXOBAHHOIO CE-
YEHUSI OTHOCHUTEIBLHO OCHU Z:

A, =b, -t, +b, -1, =24-25+233-12=87,96 cm*;

1, b b 1) 25-24° +23,3-1,23

12 12 12 12
I |2
i,=_ |- = ﬁ =572 cm.
' A, 87,96
YcnoBHasi THOKOCTH peOpa OTHOCUTENBHO OCH Z:

_ R
i R, 170 [ 23 227
t, VE 25 \20600

Bcerynatomyto 4acTh a BeIYUCIIsieM 10 (OpMyIie:
a<l5-t,=15-25=375 cm.

I = 2883 cm?;

Z

OkoHYaTenpbHO TpuHUMaeM a = 2,0 cM.
[IpoBepsieM MECTHYIO YCTOMYMBOCTH ONIOPHOTO pedpa. YciaoBHas ruod-

KOCTh pebpa:
- b, |R /
/,lf _ ef yf 211,4 23 :0’15’
t, VE 2,5 \ 20600

rae b.s— cBec nosca:

byt 24-12
2 2

IIpenenbHOE 3HaUYeHUE TMOKOCTH cBeca mosica mo Tadmwuie 10 [1] co-
CTaBJISCT:

dup =0,36 +0,10- 1 =0,36 +0,10-0,8 =044 > A s =0,15,

=114 cm.

by

3aech npu A ;<0,8 npunumaercsa A ,=0,8

YcnoBue BeinosiHseTcs. TakuM o0pa3oM, MeCTHasE yCTOMYUBOCTH TMOSI-
ca obecrieueHa.

IIpoBepsieM yCTOMYMBOCTH OMOPHOM YacTH Oallki OTHOCHTEIHHO OCH

Z. Ilpu rubxocTH A. = 2,27 1o tabnuue H.1[1] ¢,=0,782. Torna:

46



Opae 13059
0. A R, 0782-8796-23

=0925<1

OO61m1ast yCTOWYUBOCTH OIMIOPHOTO pedpa obecredeHa.

B coorBerctBue ¢ 1. 8.5.17 [1] mpoBepsieM cBapHOM LIOB, KPEISIIUI
OMOpPHOE peOpO K HUIKHEMY MOSICY OalKH, KOTOPBIA IOHKEH BBIIEPKATh
onopHyto peakuuto. [Ipu mupune onopHoro pedpa 24 cM onopHasi peakuus
BOCIIPUHUMAETCS ABYyMs IIBamMu JUIMHOW 1o 11,4 ¢cM mo BepXy HUIKHETO
nosica U OJHUM IIBOM JJIMHOM 24 CM IO HUYKHEW MOBEPXHOCTHU HUKHETO
nosica. PacuérHas 1yiMHa 3TUX IIBOB:

l,=2-(114—-1)+(24-1)=43.8 cm.

Hasnauaem napamMeTpsl CBapKu: CBapKa MOJIyaBTOMAaTUYECKasi B CPEe
YTJIEKUCIIOTO Tra3za, cBapouHasi mpoBosioka Mapku CB-0812C (tabmuma 1.2
[1]), pacueTHOe compoTuBiIcHHe MeTawia mBa Ry = 21,5 kH/cm” (Tabmnura
I'.3 [1]), meTamna rpanunbl criasienus Ry, = 0,45-R,, = 0,45-37 = 16,65
kH/cm® (R =37 kH/cm? npuHumMaetcs no tadnuie B.5 [1] ansa cramu C255),
IMaMEeTp CBAPOYHOM MPOBOJIOKU 2 MM, MOJIOKEHHUE 1IBa — HUWkHee. HazHa-
yaeM npeaBapuTesibHo Karet mBa ke = 20 mm. ITo Tabauie 39 [1] onpenens-
eM KO3 PUIMEHTHI TPOTIABJICHUS IIBA:

B, =07; B.=10.
Pacuernbie COIIPOTHUBJICHU .
B; R, =07-215=1505>
>pB. R, =1665-10=1665 kH /cm”.

Pacuer Benem no meraiuty mBa. [IpoBepsieM npOYHOCTH 1IBa:

0, 1305,9

= :0,99<].
L, k;-fB, R, 4382-07-215

[IpodHOCTb IBOB OOECIIeUeHa.

2.2.12 KoHcmpyupoegaHue u pac4dem y3Js1a COMnpsiHKeHUst
6asiku Hacmuna u a2naeHou 6asnku

JlanHast yacTh KypCOBOM paOOTHI BBITIOJHSIETCS TOJIBKO MPU COMpPSKE-
HUM Oasiok B OAHOM ypoBHE. KOHCTpyKIMs y37a mpuBeAEHA HA PUCYHKE
2.11. K nByraBpy Ne30 mpuBapuBaercs mnactuHa 360x240 MM TOIIHUHON
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10 mMm. IIIupuna nmomepeyHoro pedpa >KECTKOCTH 85 MM, TOJIIMHA 6 MM
OPUHATHL U3 NPOBEPKM MECTHOM YCTOMYMBOCTH CTEHKHU. 3a30p MEXKIY
BEPXHUM TMOSICOM TJIaBHOM OaJK{ M JBYTaBPOM Oallk¥ HACcTUJIa IPUHUMAEM
10 MM, HaCTHII HA PUCYHKE HE MTOKA3aH.

Omnopnas peakuust O0anku Hactwia F = 71,46 kH u3 noxgbopa ceuenus
Oasiku HacTuia o npumepy 1. I[logObupaem HEOOXOaUMOE KOJIMUYECTBO 0OJI-
ToB. [IprHMMaeM O0JITHI KJlacca TOUHOCTU B, kiacc mpouHoctu 60iTOB &8,
muamerp 20 MM, pacueTHOE COIPOTHBICHHE Gonta cpesy Ry = 33 kH/cm®
(tabmuma I'.5 [1]), pacueTHOE CONPOTUBIECHUE CMATHIO AJIEMEHTOB, COEU-
HAEMBIX O0aTaMu, 1o Tadauue 1.6 [1] paBro Ry, = 48,5 kH/cm®.

PacyerHoe ycuime, BOCHPUHU-

1
bchO% 100 MaeMo€ OJHUM OOJITOM:
C . T T a) Ha cpes:

\: /';; i | o ' =R A —
g;ga”;:g:g? Ny =Ry 7y Ay -0y =
=== 33-10-3,14-1=103,62 H,

:J;i_ X rae vy = 1,0 — koappunuent ycionus
{E40. pabOThl COEOUHCHMS, OMPEAEIACTCS
1485 no tabmuue 41 [1]; Ay, =2,01 oM’

PucyHok 2.11 — Conpsikenne Gan- — 1Womans 6onra 6pyrro; ng = 1 —
KU HACTHUIA ¥ [VIABHOMN Gaky B oy~  WMCTIO PACUETHBIX Cpe3oB Gonra.

HOM YpPOBHE
0) Ha cmamue:

Ny =Ry, -7, dy- > 1-09=485-06-20-06-09=3143 «H,

rae d = 2,0 cM — HapyXHBII guamMeTp crepxkHs Ooinra; Xt = 0,6 cM — Hau-
MEHbIIIAasi U3 TOJIIHMH CMHUHAEMBIX 3JIEMEHTOB, B JJAHHOM CJIy4yae TOJIIMHA
pebpa xectroctH; 0,9 — koapdunuent nmo tadaune 41 [1]; v, — mo TabauIe
41 [1], npyHUMaeTCs HAMMEHBIITUM U3 3HAYCHUI:

v, =04%102-04%402-06; 7,-045 =04 100
d 6 d 230

b

[Tpunumaem vy, =0,6; 3a€CH @ =6 CM — pacCTOSIHUE BIOJIb YCUJIHUS OT
Kpas 3JeMEeHTa J0 IeHTpa OJIMKalIlero OTBEpCTUs; s = 6 CM — pacCTOSIHUE
MEXAy LIEHTPAMH OTBEPCTHH BlIOJb yeuius; d=2,2 ¢cM — TuaMeTp OTBEPCTHUS
1o OOJITHI.

Hawmmenpimas Hecymas crmocoOHOCTh 00JTa U3 yciaoBus cpe3a. HeoO-
XOJIMMOE KOJIMYECTBO OOJITOB:
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F 7146

n=——11=
N 3143

-1,1=2,5 6onma,
min
rae 1,1 — koaddunuent, npuaumaemsiid 1o 1. 14.2.14 [1]; yuuTsIBaeT, 4To
COEMHEHUE HECUMMETPUYHOE YEPE3 OJHOCTOPOHHIOK HakJIaaKy. OkoH4Ya-
TENbHO IPUHUMAaEM 3 OoJita.

[TogOupaem cBapHOM OB, KPETSIIIMI TUIACTUHY K Oanke Hactuia. [1a-
paMeTpbl CBapKHU BbBIOMpaeM TakHe K€, KaK MPHU pacyere OMOpHOro pedpa
Oaniku. PacctossHMe OT ocH OMOpPHOM peakuuu F 10 1eHTpa TAKECTH IIBOB
(OCB X1 — X )

e=b, +10+50—(b, —40)=
=224 +10+50—-(85-40) =239 mm.

HNsruodaroimii MOMEHT
M=F.-e=7146-239=1708 «kH -cm.

3amaeMcs katetoM 1iBa ke = 8 mwm. [lapamerpsl cBapku mpuHUMaeM
TaKHue K€, KaK MpHu pacuere onopHou yactu Oanku. [lo tabmuue 39 [1] on-
penensieM Kod(pPUITMEHTHI MPOTIaBJICHUS 1IBA:

B;=09; B.=105.
Pacuernbie COIIPOTHUBJICHU A
B R, =09-215=1935>
>p.-R,, =16,65-105=1748 xH /cm’.

Pacuer Benem 1o meramny rpaHulbl CruiaBieHus. PacdueTHas annHa
OJIHOTO 1IBa cocTaBisieT [y, = 24 — 1 =23 cm. Hanpsbxenus:

2 2
r= ||l —— | | =
kp-n,-L, kp-n,-L,

2 2
- (—71’46 j o[ 61708 =123 kH /cv’ <
08-2-23 08-2.23?

<PB.-R,, =1748 xH /cm’.

[IpouHocTs MmIBOB oOecnieueHa. JlJinHa IBa HE A0KHA MPEBBIIATh!
L, =23 em<85-F; -k;=85-09-08=0612 cm.
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Y ci1oBuE BBITOJIHAECTCA.

2.2.13 KoHcmpyupoeaHue u pacyem YKpyrnHUmMesibHo20
cmbika 6asnku

KoHcTpyupyem CThIK Ha BBICOKONPOYHBIX OonTax ¢ Hakiajakamu. Kon-
CTPYKLHMS CThIKA ITOKa3aHa Ha pucyHke 2.12. Kaxnapli nmosic nmepekpbpiBaeM
TpeMs HakiIajakaMu: ogHa pazmepom 460x20x640 MM, 1 JBE HAKIIAJAKH pPa3-
mepoM 200%x20x800 MM, CTEHKY MEPEKPHIBAEM NAPHBIMHU HAKJIAJKAMU pa3-
mepoM 1600x600x10 mm. IlpuHHMaeM BBICOKOMPOYHBIE OOJNTHI U3 CTAIU
mapku 40X auamerpom 24 MM, BpEMEHHOE COMPOTUBIIEHHE 00JITA pacTsKe-
Huio Ry, = 107,8 xH/em? (tabmuua 1.8 [1]) , momane 00aTa HETTO Ay, =
3,53 cM” (Tabauma .9 [1]). JHaMeTps! OTBEPCTHI TOA GONTHI IPHHUMAEM
27 MM.

OmnpeznensieM HECYIIYIO CIIOCOOHOCTH OJTHOTO O0JITa HA OJHY MOBEPX-
HOCTb TPECHHUSI:

h 112

bh = =1379 kH,

rae Ry, = 0,7-Ryy, = 0,7-107,8 = 75,46 kH/em® — pacuyeTHOE CONMPOTUBIICHUE
PACTSIKEHHIO BBICOKOIPOUHOTO 60nTa; Ap, = 3,53 cM® — rmuiomags 0oiara
HeTTo; W = 0,58 — mo Tabauie 42 [1] npu apodecTpyitHO#t 00padboTKe ABYX
NOBEpXHOCTEH 0e3 KoHcepBauuu; vy, = 1,12 — no tabnuue 42 [1] npu cratu-
YECKOM Harpy3Ke JJig pa3HOCTH TUAMETPOB 00JITa M OTBEPCTHUS O = 3MM.
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PucyHok 2.12 — YkpyIHUTEIIBHBIHN CTHIK TJIABHOU OaJIKu

Onpenensem ycuiue, JeHCTBYIOIIEE B TOSCE:

v~ Muae 1y _ 587660-2065508
P~ hy 1 173-2556608

= 2744 «kH,

rIe

toohd b, -t B\
I: W W+2‘ f f+bf'tf' _0 =
12 12 2

3 3 2
:Mu.{%]; +46-3-(%) :|:2556608 em?.

12

HCO6XOI[I/IMOC KOJIMYECTBO OOJITOB JJs1 COCANMHCHMU S I1OSICOB

N, 2744

n= = =994 6o1mos,
Qbh ° k ]37,9 ° 2
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rae k = 2 — KomM4ecTBO MOBEPXHOCTEH TPEHHS COSTUHSIEMBIX 3JIEMEHTOB.

OkoHYaTEIBLHO TTpUHUMAEM N = 12 OONTOB C KaXKJI0W CTOPOHHBI CThiKA. Pac-

noJyiaraeM O0oJThl B 4 psina (pucyHOK 2.12) ¢ y4eTOM TOro, YTO PacCTOSHUE

MEXIy IIEHTpaMHu OOJITOB HE JOJKHO OBITh MeHee 2,5d, u He 6onee 8d,,.
MoMeHT, BOCIIPUHUMAEMbI CTEHKOM:

M, =M, 2o = 587660 L1 _ 112030 i -em,
I 2556608

rac IW — MOMCHT I/IHepI_II/II/I CTCHKMU.
, _h o 12-170°
Y12

Ycunue, npuxojsiieecs Ha oAuH O0NT, HE JOJDKHO IPEBHIIIATh HECY-
e crrocoOHocTu 0oJITA.

NeM . Gmas g3 D0 s

w 2
m'k'zai 2-2:6,8
<Q,, =13794 xH,
rjae m = 2 — KOJMYECTBO BEPTUKAIBHBIX PSIOB OOJTOB C KaXKIOH CTOPOHBI
CTBIKA; Amax = 1,5 M — paccTosiHME MEXTy KpallHUMH OoyiTaMu B psaay, k = 2
— KOJIMYECTBO IUIOCKOCTEH TPEHUS, d;.— PACCTOSTHHE MEX]Y CUMMETPUYHO

PaCIIONIOKEHHBIMU OTHOCUTENBHO HEHUTpaJbHOU OCH Oanku OonTamMu (pucy-
2
HOK 2.12), Xa;” — onpenensercs Kak:

>ai =15 +13 +1LI° +09° +07° +
+0,5° +0,3° +0,I° =6,8 m°.

= 491300 cu?.

VYcnoBue BBINIOJHSETCS, CJIEIOBATEILHO MIPOYHOCTh CThIKA obecreue-
Ha.

[IpoBepsieM MpOYHOCTH TOsica OaIKu, OCIa0JIEHHOTO OTBEPCTUSMHU 1101
Gontsl. [L1omans mosica 6pyrTo A=46-3=138 cM°, mI0mAaap CeYeHHs IOsICa
HETTO MPU OTBEPCTUSX, PACIIOIOKEHHBIX B 4 psifa, paBHA A= Ag- 4dg,=
138 - 4-2,7 = 127,2 cm”. [IpoBepsieM yCIIOBHE:

Ay 1272

A
CJIeIOBaTENIbHO, PAcUY€T BEAEM 10 TIoIIaau OpyTTo Ar. B cooTBeTCTBUH C TI.
14.3.11 [1] monoBuHa ycunusi nepeaaércsl CUJIaMu TPEHUA. Y Cuiue, nepe-

=0,922 > 0,85,
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naromeecs: mosicom Ng=Ng2=2744/2=1372 xH. IIpoBepsiem NnpoYHOCTH
nosica:

N
o 372 e

A, R, 138-23
y
[IpodHOCTB MOsICA MO OCIA0JIEHHOMY CEYEHUIO 00ECIIeUeHa.
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3 KOHCTPYUPOBAHHUE U PACYHET HEHTPAJIBHO
CKATOM KOJIOHHBI CIUIOIIHOI'O CEYEHUA

3.1 O6wue nono)xeHust

Pacu€r neHTpasibHO CKAaTOM KOJIOHHBI CBOJIUTCS K KOMIIOHOBKE CEye-
HUS U3 COCTABHOT'O CBAPHOI'O ABYTaBpPa, IPOBEPKE YCTOMUYUBOCTU CTEPIKHS B
JIBYX TJIOCKOCTSIX, a TAK)KE KOHCTPYUPOBAHUS U Pacy€Ta OrojioBKa v 06a3bl.

Pacu€THyro CcxeMy KOJIOHHBI NPUHUMAIOT C YYETOM KOHCTPYKIAU
NPUMBIKAHUS TJIABHOM OalIki M KOHCTpYKIMU Oaswl. [Ipu onmupanuu rias-
HOM OaJKM CBEPXY B BEPXHEM CEUCHUU KOJIOHHBI MPUHUMAIOT IIAPHUD, a B
3aBUCUMOCTU OT KOHCTPYKIIUM 0a3bl — WJIM HETOJBUKHBIN IIAPHUP, WU 3a-
JIEIIKY.

KommoHoOBKY HauMHAIOT C ompeseiacHus TpeOyeMoH IUIoaau ceve-
HUSI, TPEABAPUTEIILHO 33/IaBIIHNCh THOKOCTHIO OTHOCUTEIHLHO OJTHOM U3 Ocei
COCTaBHOI'O JABYTaBpa:

N
@R, -y,
I[aﬂee OHpeI[eJIﬂeTCH Tpe6yema;{ BBICOTA CCUCHUA.

A,, =

l
xXm
h ="

mp
94
X

U, MPEIBAPUTEIILHO 3aJIaBIINCh TOJIIMHON CTEHKHW U TMOSCOB, TpeOyemas
IJI01IA]1b TOsICA:

A Ay

f mp - 2
[To TpeOyeMoii mommaau nosca nog0UpaeTcs €ro MrupUHa;
b — Af mp
J mp fo
f
Ha cnenytoiem sTane nNpoBOAUTCS MPOBEPKA MPUHSATOIO CEUCHHS Ha
YCTOMUHUBOCTh. OMNpeAensroTcs reOMETPUUYECKUE XapaKTEPUCTUKN CEUEHUS
OTHOCHUTEJIbHO JBYX OCEM, TMOKOCTH, KOA((PUIIMEHTH YCTOMUYMBOCTH TMPHU
[EHTPAIBLHOM CKaTUU U TIPOBEPSIETCS YCTOUUYUBOCTD:

N </ N <l

¢.-A-R, ¢, AR,
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Pacder oronoBka CBOIUTCS K OINpPEICICHUIO pa3MepoB peoep U Mpo-
BEpPKE CBapHbBIX IIBOB.

ba3a koJIOHHBI KOHCTpYHpYETCs ¢ TpaBepcaMu. OnpenensieTcs pasmep
OTIOPHOM TUIMTHI B TUIaHE, ToaAOUpaeTcs e€ TOJIIMHA, PAaCCUNTHIBAIOTCS Tpa-
BEPCHI U CBAPHBIC IIBHI.

3.2 [TIPUMEP 3. lMpoekmupoeaHue crisiowHol
UeHmpasibHO c)Xamou KOJIOHHbI

3.2.1 KoHcmpyupogaHue u pac4yem CMepP>KHSA KOJIOHHbI

Tpebyercst 3ampOeKTUPOBATH COCTABHYIO KOJIOHHY JIBYTaBPOBOTO Ce-
yenus. Cranb knacca C255.

Pacuernas cxema kosoHHBI TpoBeAeHa Ha pucyHke 3.1. [lapuupHoe
onupaHue Ha (yHIAMEHT MPUHATO B 3amac npovHoctu. OmnpenenseM ¢ak-
TUYECKYIO JIJIMHY KOJIOHHBI, YIYUTBIBasi, 4YTO 0a3a 3ariiybjieHa HIMKE OTMETKH
ypoBHs urcToro noja Ha 600...800 mm (pucynok 3.1):

a) MpH MOATAKHOM cXeMe CONpPsHKEHUs OaloK:

I=H, —hy, —t,—h—a+800=

=8000—-300—-7—-1760—-20+800 =6713 cm;
0) Mpu cxeMe COMPSIKEHUS B OJJTHOM YPOBHE:
I=H,_, —t,—h—a+800 =
=8000—-7 —-1760—-20+ 800 =7013 cm,

rae Hy, — oTMeTka Bepxa HacTWIIa Mo 3a1aHuto; hg, = 300 MM — BbicOoTa Oal-
KM HacTWjIa U3 npumepa 1; t; =7 MM — ToNIMHA HacTuiaa u3 npumepa 1; h
= 1760 MM — BbICOTa TJIaBHOM Oanku u3 npumepa 2; a = 20 MM — BBICTY-
NaroIlas 4acTh OMOPHOTO pedpa IIaBHOM OAJIKU U3 puMepa 2.
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PucyHok 3.1 — PacueTrHas cxeMa KOJIOHHBI (@); K OIPEACIICHUTO
PacyYeTHOM JUIMHBI KOJOHHBI IPHU MTOATAXKHON CXEME CONPSIKCHHS
Oayiok (0) ¥ mpu cXeme CONPSDKEHUS B OJTHOM YPOBHE(B)

[IpyHMMaeM IMIApHUPHOE COMPSIKEHHE KOJOHHBI ¢ (pyHIaMeHTOM (B
3amnac MPOYHOCTH) U C TJIaBHOM Oayikoil. PacueTHas 1iMHa KOJOHHBI B 00€nX
MJIOCKOCTSIX TPU IIAPHUPHOM OINHMPAHUM CTEPKHS B BEPXHEM M OMOPHOM

y3Jax paBHa:
l,=l,=p-1=1-6713=6713 m.

PacuérHas Harpy3ka Ha KOJIOHHY:
N=101-q”-1=101-145,1-18 =2638 kH ,

rae q° — pacueTHas Harpys3Ka Ha rlIaBHyIo 6anky u3 nmpumepa 2 (kH/m); 1,01
— K03 PUIIMEHT, YUUTHIBAIOIIUNH COOCTBEHHBIM BEC KOJOHHBI, [ — TPOJIET
TJIaBHOM OaJIKu.

3amgaemMcsi THOKOCTBIO A = 40, BBIYUCIISIEM YCIOBHYIO THOKOCTB:

- R
A=< =40 2 134
E 20600
u no tabmuie /.1 [1] ompenensem ¢ = 0,912. Onpenensiem Tpedyemyro

jiomaab CCUCHUA:
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4 N 2638

o _ — 1258 cv’,
o R, -y, 0912231

rne Y.= | ¥ B nanpHelIeM npu HarmucaHuu GopMyJ1 OImycKaeTcsl.
Komnonyem ceuyeHne wu3 CBapHOTO

o i
” nByTaBpa (pucyHok 3.2). BeruucisieM Tpe-
2 T " OyeMble paJuyChl MHEPLUUU OTHOCHUTEIBHO
T| > oceit Xu V:
- _ [, 6713
by mp = = =16,8 cm;
A 40
T h, =380 1t =
= =S . l, 6713
t;=18 h=416 | lymp:_: 216,8 cMm,
A 40

U onpeaeisieM NpUOIUKEHHO TpeOyeMylo

PucyHok 3.2 — Ceuenue
BBICOTY CCUCHMUSI:

CILIOIIHOM KOJIOHHBI

h _ ix mp _ ]6,8
"« 043

X

=391 cm,

7€ O, — KOA(PUIMEHT, TpUHUMaeMbIi 1o Tabnuiie 3.1.
Taonuua 3.1 — KoabdumueHTs! 1j1s onpeie]IeHs pa3MEpPOB CEUCHUS

KOJIOHH
/ Ya AY
HE PN
CeUCHUSI < i HE = < =
RRigmN
= |
o, == 0,38 0,39
h
—7 0,24 0,44 0,52
" b

[IpuHumaem cteHky o coptameHty hy, = 380 mm. TommuHy cTeHKu
npeaBapuTeIbHO Ha3HavyaeM t, = 12 mM. Torga TpeOyemas rmiomaab OaHO-
ro nosca:
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App— A, 1279-38-12
2

Hasznawaem Tomnmuny mosca tr = 1,6 cMm, oTkyna TpeOyemas HmidpuHa
rosica:

= 4115 v’ .

Af p =

Apmp 41,1
by oy = /e ’5=25,7 cM.

1y 1,6
[IpenBapuTenbHO IO COPTAMEHTY MPUHUMAaeEM by = 26 cM. OnpenensieMm
reOMETPUUECKUE XapaKTEPUCTUKHU NPUHATOrO ceueHus. [lnomanp:

A=A, +2-Ay=38-12+2-26-16=1288 cm’

MOMEHTBI HHCPUUU ITPUHATOIO CCUCHUA:

R b, t3 ho+t, Y
Ix:tw hw+2' f f+bftf' id f -
12 12 2

3 3 2
12-38° |26-16 +26.],6.(38+1,6) _ 38123 en®:
12 12 2

hoof3 t,-bi 123
[ =" wyp. S s 3812 +

Y 12 12 12

Paauycel nnepiuu:

i =\/1—x =\/—38]23 =17.2 cu;
A \1288

|1 /
[o=.-—= @ =6,04 cm.
Y A 128,8

YrounsaeM 3Hauenue R,=24 kH.cm”. YcnoBHas THOKOCTB CTEP>KHS:
_ R /
i :l_x y 671 24 133
i. VE 17,2\20600
_ l. |R /
i, =2 |0 671 24 _379.
E 6,04 \ 20600

Ly

16-26°

2 = 4692 cu?.
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[To Tabmuue /.1 [1] onpenensiem kKo3pPUIIUEHTHI TPOTOIBLHOTO HU3TH-
0a px=10,912, ¢,= 0,489. IIpoBepsieM yCTONYNBOCTB:
N B 2638
¢, AR, 0912-128,8-24

N 2638
o, AR, 0489128824

=0932<1;

= 1,745 > I;

VY CTONYMBOCTh KOJIOHHBI OTHOCUTENBHO OCH YV He oOecrieueHa. YBe-
JMYMBAEM CEUCHUE TOJIKU U MPUHUMAEM B COOTBETCTBUM C COPTaMEHTY by
= 36 cMm, tr = 1,8 cM. OnpenensieM reoMeTpUuIEeCKUE XapaKTEPUCTUKH cede-
HUS OTHOCUTENBHO ocel X u V (pucyHok 3.2).

A=175,2 cM*; 1,=56845 cm™;  [,=14002 cm*;
1,=18,01 cm;  1,=8,94 cm.

['ubKoCTh cTEepkHS U KOA(PPULIMEHTHI TPOAOILHOIO U3ruda:

Ax=127; Ay =256; ¢,=0919; ¢, =0729.

ITpoBepsiem yCTOMYHUBOCTS:

2638 =0,683 < 1;
0919-175,2-24
2638 =0,861< 1.

0,729-175,2-24

OO6m1ast ycTOWYHUBOCTh CTEPKHSI 0OECIIeUeHa.

ITIpoBepsieM MECTHYIO YCTOMYHUBOCTD 3JIEMEHTOB IIPUHATOTO CEUYECHUS:

a) mMecmHasa ycmouuueocmsy cmeHku. BriuucisgeMm yclIoBHYIO THO-
KOCTb KOJIOHHBI:

. R
A=A, A — =373 /izz,zz
E 20600

T Amin = Ax = 37,3.
B cootBerctBuu ¢ Tabmuuen 9 [1] mis 1ByTaBpOBOrO CEUEHUS TIPU

A <2 mpeaenbHOE 3HAYEHNE YCIOBHOM TMOKOCTH CTEHKU PABHO:
2

Auw =13+015-2 =13+0,15-127% =154.

Onpenensem GaKTUIECKYIO THOKOCTh CTCHKH:
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IR _
¢ VE — 12\20600

Tak xak QaxTudeckas TMOKOCTb CTEHKH MEHBIIE MpEAebHON, MECT-
Has YCTOMYMBOCTH CTEHKH OO€ecIieueHa.
0) mecmuasa ycmouuueocms nosaca. Y CJioBHasi THOKOCTh

- b, |R
/,Lf _ ef yf 217,4 24 :0,33’
i, VE 18 V20600

rae b.s— cBec nosca:

_ by-t, _36-12
2

IIpenensHOE 3HaUeHUE TMOKOCTH cBeca mosica mo Tadmuie 10 [1] co-
CTaBJISIET:

=174 cm.

b

dup =0,36 +0,10- A5 =036 +0,10-127 =049 > 1 s = 0,33,

YcnoBue BeimoHsIETCS. TakuM 00pa3oM, MECTHasE yCTOWYHUBOCTh IOSI-
ca oOecrieueHa.
[TpoBepsieM HEOOXOAUMOCTh TOCTAHOBKH ITOIIEPEYHBIX peOep KECTKO-

ctu. B coorBerctBum ¢ m. 7.3.3 [1] mpu A, < 2,3 1mo pacyéry yKpemisiTh
CTEHKY IOINEPEYHbIMU peOpamMu KECTKOCTU HE clielyeT. B cooTBeTCTBUHU C
n. 7.3.3 ycTaHaBiMBaeM 2 MOMNEPEUHBIX pedpa KECTKOCTH KOHCTPYKTUBHO B
TPETAX JJIMHBI KOJIOHHBI.

3.2.2 KoHcmpyupogaHue u pac4em 020/108Ka KOJIOHHbI

KoncTpykuus oronoBka npuBeneHa Ha pucyHke 3.3. IlnuTy oroioBka
npuHumaeM toiamumHorn 20 mMm (pekomenayercs 20...25 MM) U pazmepamu
600 x 440 mm (uto OOsbIIE TAOAPUTOB CEUCHHUsS) JJIsI HOpPMAJbHOM TIPO-
BApKU IIBOB, KPEISIINX CTEPKEHb KOJIOHHBI K TUTUTE.

JlaBrieHue OT TJaBHBIX OaJlOK MepenaeTcs Ha CTEP>KeHb KOJOHHBI ye-
pe3 mapHbie pedpa, MpUBAPEHHbIE K CTEHKE YETHIPhbMS YIJIOBHIMU IIIBAMHU
(mBsI 1). OnpenensieM IIUHY ydyacTKa CMITHS peOpa OrojoBKa:

b, =b,+2-1,, =24+2-2=28 cm,
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rae b,y =24 cM — mmpuHAa OMNOPHOro pedpa TJIaBHOM OalkW W3 IIpHUME-
pa 2.

..................
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PucyHok 3.3 — OroiioBOK KOJIOHHBI CIUTOITHOTO CEUYCHUS

[Ilupuna pebpa OrojoBKa paBHA MIUPUHE TOJKH JBYTaBpa CTEP>KHSA
KOJIOHHBI (36 cM), 4TO oOecreuynBaeT HEOOXOAUMYIO JIJIMHY y4acTKa CMs-
TUS:

b, =36 cm>b,, =28 cm.

N3 ycnoBus cMsATHS onpenesisieM TpeOyemMyro TOIIUHY pedpa:

N 2638
‘R, 28-36,1

cm p

1. =

. =261 cm,
b

rae R, = 36,1 kH/cM” — pacderHOe compoTHBiIeHHe cTamm Kiacca C255 cMs-
Thro 1mo Tadmmie B.7 [1].

[Ipunumaem Tomuuy pedpa t,= 30 mm. [IpoBepsiem moB 1 Ha cpe3 ot
cunbl N = 2638 kH. 3amaemcsa mapamerpamMu CBapKu: CBapKa IOJIyaBTOMa-
TUYECKasi B CPElIe YIVIEKUCIIOTO Tra3a, MOJOXKEHUE IIBa — HUXKHEE, JUAMETP
CBapo4YHOM MOpoBOJIOKKM 2 MM. CBapouHas mnpoBojoka Mapku CB-08172C
(tabmuua I'.1 [1]), pacueTHOEe compoTUBIEHUE MeTaia mBa Ryr = 21,5
kH/cm® (tabmuma .2 [1]), pacdeTHOE COMPOTUBICHHE METAILIA TPAHHIIBI
CIJIaBJICHUS

R, =045-R, =045-37=1665 xH /cm”,
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rne Ry, = 37 kH/em? — HOPMATUBHOE COMPOTUBJIICHUE JUCTOBOTO IpOKaTa
ctamu C255 Ttommunoi 20...40 MM 10 BpEMEHHOMY COMPOTHUBIICHUIO (Ta0-
munia B.5 [1]). [IpenBaputenbHO 3amaemcsi KaTeToMm miBa Ky= 8 MM, Torma
no tabnuie 39 [1] B¢=0,9, B, = 1,05. Tak kak

B, R, =215-09=194> R, =105-1665=1748KH / cm”,

pacuer BeAeM [0 METaJUly T'paHullbl ciuiaBiieHus. TpeOyemast ayiuHa 4-x
IIBOB:

[, = N = 2639 =472 cm <
n, k;(p,-R,,) 4081748

<85-f; k; =85-09-08=612 cn.

YcnoBue BoinonHseTcs. J[muHa pedpa qopkHa ObITh Ha 1 cMm OoJibliie
pacueTHOM nnuHBI 1Ba. OKOHYATENBHO IO COPTAMEHTY NPUHUMAEM
mny pebpa [, = 50 cm. TlpoBepsiem pebpa Ha cpe3 BOIU3MU CBAPHOTO IIIBA.
Hanpsoxenus:

N B 2638
2-t,-1,-R, 2-3-50-13,34
3necs R=0,58R,=0,58-23 = 13,34 kH/em? s pebpa TonmuHo#i 30 MMm.

ITpounocTs pebpa Ha cpe3 odecredeHa.
3.2.3 KoncmpyupoeaHue u pacyem 6a3bl KOJIOHHbI

=0,659< 1.

ba3y KOHCTpyHpyeM ¢ TpaBepcaMu, TOJNIIUHY KOTOPBIX MpUHUMaeM 14
MM (pexkomenayercs 10...14 mm). Cxema 0a3bl npuBe/icHa Ha pUCyHKE 3.4.
beron ¢ynnamenTa kiacca B15, pacueTHoe compoTuBiieHHE O€TOHA CxKa-
THIO B cooTBeTCcTBHH ¢ [4] Ry = 0,85 xH/cm®
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PucyHok 3.4 — ba3a KOJIOHHBI CILIOIIHOTO CCUCHUS

3amaeMcs pa3MepaMy OMOPHOW IUIMTHI U3 YCJIOBUS pa3MENICHUS Ha
HEW CTEP>KHS KOJIOHHBI:

By, =by +2:1,,+2-c; =360+2-14+2-40 =468 wn;
L, =h,+21;+2-c,=380+2-18+2-40=496 mm,
TacCi =C = 40 MM — MUHUMAJILHO HOITYCTHUMBIC CBCChI OHOpHOﬁ IIJINTHI.

OxonuarenbHO npuHuMaeM uty 470x500 MM, Toraa ¢ =42 MM, ¢, =
41 mm. IIpoBepsieM NMpoYHOCTH OeTOHA (PyHIaMEHTa Ha CMSITHE IO TUTUTOM:

__ N _ 2038 =112 kH /cm? <
L -B, 50-47

<R,-£E=085-14=119 xH/cn?,

Oy

rae & — KodPOUUIMEHT, YYUTHIBAIOIIUNA MOBBIIIEHHOE COMPOTUBIICHUE OETO-
Ha CMSITHIO, 3aBUCUT OT COOTHOUIEHHUS TUIONIAX OMOPHOM IJIUTHI 0a3bl K
wiomaau obpesa GyHmaameHTa U HpuHUMaeTcs B npenenax &= 1,2...1,5.
[Ipounocth GeToHa oOecrieueHa. PazOuBaeM Mty Ha y4dactku 1...3 u
onpeensieM B HUX U3ru0aroiine MOMEHTHI.
Yuacmok I onupaercs Ha 4 kanTa. M3rubaromuii MOMEHT:

_ 2
M] = Gb ° a] y
rae ko3 dUIMEHT o, onpenensercs no tadmauie 3.2.

Taobnuya 3.2 — 3nauenus kodhduimenta o
b/a 1,0 1,1 1,2 1,3 1,4 1,5
a 0,048 0,055 | 0,063 | 0,069 | 0,075 0,081
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[Tponoskenue Tadauibl 3.2.

bla 1,6 1,7 1,8 1,9 20 | >2,0
a 0,086 | 0,091 | 0,094 | 0,098 | 0,100 | 0,125
Pa3zmepsl yuacTka MeX1y BHYTPEHHUMU I'PAHAMHU JIUCTOB
b,—t, —12
a, = f2 Il e by =h, =38 cn
CooTHolieHre 00IbIIENH CTOPOHBI y4acTKa K MEHBIIIEH:
b_l _ ﬁ = 1,96,
a, 184

u 1o Tabnuue 3.2 koapdumment o = 0,100. M3rudarommii MOMEHT:
M,=0,1-112-174° =33,9 kH -cm/ cm.

Yuacmok 2 onupaercs Ha 3 kaHTa. Pa3Mepsl pacueTHOTro y4JacTka a, =
4,2 cM, b, = 38,0 cm. M3rubaroniuii MOMEHT:

2
M, =p-0,-a;,

rjae kodpdunmeHt B onpenensercs mo Tadmauie 3.3.

Taobauya 3.3 — 3nauenus koddduimenta 3

a/b <0,5 0,5 0,6 0,7 0,8 0,9
B Kak 0,060 | 0,074 | 0,088 | 0,097 0,107
KOHCOJIb
[Tponomkenue Tabauib 3.3
a/b 1,0 1,2 1,4 2,0 >2.0
B 0,112 0,120 0,126 0,132 0,133
CoOOTHOIIICHUE 3aKPETUICHHOM CTOPOHBI Y4acTKa K CBOOOTHOM:
9 _% _%2_o 1205
b, b,

Tak xak cooTHomienne Menpie 0,5, To ygacTok paboTaeT Kak KOHCOJb
C BBIJIETOM @,. MI3rn0arommi MOMEHT:

u, =5 ay _112-42°

P =988 kH -cm/ cm.
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Yuacmox 3 xouconbHbId. M3rudaromii MOMEHT:

2 2
o, a 1,12-4,1
M;=-t" = =941 kH -cm/ cm.
2 2
HanOonbmmii n3rudaronimii MOMEHT BO3HHUKAET Ha ydactke 1. Tommqu-

HY ONOPHOMU TUIMTHI NOAOUPAEM IO MAKCUMAIIbHOMY MOMEHTY IO (popmyJie:

t, =\/6'Mm“x =\/6.33’9 =2,97 cu<4 cm.

R, 23

OKOHYATENPHO MPUHUMAEM TOJILMHY OMOPHOM IUIUTHI ty; = 30 MM 1o
COPTAMEHTY.

[TpoBepsieM MIBBI, KPEMSIIUE TPABEPCHI K CTEPKHIO KOJIOHHBI (110B 1).
[TapameTpsl CBapKu Takue Ke, Kak Ipu pacuere oronoBka. Karer mBa Ha-

3Ha4yaeM kg = 8 MmM. TpeOyemas ajiMHa KaXJA0r0 U3 YEThIPEX IIBOB:
N 2638

[ = = =
"k, (B R, ) 4081748
=472 cm<85-f -k, =612 cm.

VYcnoBue BbINMoJHAETCA. BbicoTa TpaBepchl JobkHa ObITh Ha 1 oM
OoJIbIlIe pacuyeTHOM JIMHBI m1Ba. OKOHYATEIBHO 110 COPTAMEHTY MPUHUMaEM
hy, =50 cm.

[IpoBepsieM MIBBI, KpEmsIue TPaBEePChl K OMOPHOM ILIUTE (IIOB 2).
CyMMmapHas pacueTHas JiJIiHa I1Ba:

l,=2-(L,,~1)+4-(c,~-1)=2-(50-1)+4-(42-1)=110,8 cm.
TpeOyemblil KaTeT 11Ba:

N 2638
T, -(B.-R,.) 1108-1748
Tak xak TpeOyemblil KaTeT 1mBa 0oJblIe 8 MM, YyTOUHAEM KO3 uIu-

CHTHI MporuiaBieHus mBa mo tadmuie 39 [1]: Br = 0,7, B, = 1,0. PacuetHoe
COMPOTHUBJICHUE C Y4ETOM KOA((PUIIMEHTOB MPOIUIaABICHNUS:

B; R, =07-215=1505<p.-R,. =1-16,65=16,65 xH /cn’.

kf = 1,36 cwm.

CrnenoBatenbHO, pacyeT BeIeM IO METalTy IBa. TpeOyeMblil KaTeT
mBa:
N 2638

7B, R,) 11081505

= 1,58 cm.
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OxoHuarenbHO IpuHUMaeM ke = 16 mm.
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4 KOHCTPYUPOBAHUE U PACYET HEHTPAJIBHO
C)KATOHM KOJJOHHBI CKBO3HOI'O CEUEHUSI

4.1 O6bwue nonoxxeHusi

Pacu€r ueHTpasibHO CKaTOW KOJIOHHBI CBOJIUTCS K KOMIIOHOBKE JIBYX-
BETBEBOI'O0 CKBO3HOI'O CEUYEHHMSI M3 MPOKATHBIX IIBEJJIEPOB WJINA JBYTaBPOB,
MPOBEPKE YCTOMUMBOCTU CTEPKHSI OTHOCUTEIHLHO MaTepUaIbHON U CBOOO/I-
HOW OCEW, pacué€ra IUIAHOK, & TAKKE KOHCTPYUPOBAHUS U pACUYETA OTOJIOBKA
" 0asbl.

PacuérHyro cxeMy KOJIOHHBI MPUHUMAIOT C YYETOM KOHCTPYKIIUH
NPUMBIKAHUS TJIAaBHOM Oallki W KOHCTpYKIMU Oaswl. [Ipu onmupanuu rias-
HOM OaJKM CBEPXY B BEPXHEM CEUCHUHU KOJIOHHBI MPUHUMAIOT IIAPHUD, a B
3aBUCUMOCTH OT KOHCTPYKIIUM 0a3bl — WJIM HETIOJABUKHBIN IIApHUP, WU 3a-
NETKY.

KommoHOBKY HauMHAIOT C OmpeseiacHus TpeOyeMoH IUIoaau ceve-
HUSI, TPEABAPUTEIIBHO 3aJaBIIUCh THOKOCTHIO OTHOCUTEILHO MaTepUAIBHOM
OCH:

N
PRy -y,
Jlanee ompenensieTcss TpeOyeMbIi HOMEp IIBeliepa WIM JAByTaBpa U

IIPOBEPAETCS YCTOMUYUBOCTh CKBO3HOTO CTEPH HSI OTHOCUTEIIBHO MAaTEpHUab-
HOU OCH:

A,,=

N <1
gox-A-Ry

Pacuér oTHOCHTENHHO CBOOOAHOM OCH CBOAUTCS K OIMPEICICHUIO pac-
CTOSTHHSI MEXK]Ty IIEHTpaMHU TSHKECTH BETBEH, pacu€TOM IUIAHOK M MPOBEPKE
YCTOMYHUBOCTH CTEPKHSI KOJOHHBI. ONpeaeNsitoTcsl TeOMETPUUECKHUE XapaK-
TEPUCTUKUA CEUCHUS, HAXOAUTCA MpHUBEAEHHAS THOKOCTh, KOA(DPHUIIUEHT yC-
TOMYHMBOCTH IIPH IIEHTPATILHOM CXKATHUU M MPOBEPSAETCS YCTOMIMBOCTD:

N

goy-A-Ry

<l

Pacuer oronoBka CBOIUTCS K OINPEICICHUIO pa3MepoB pedbpa U mpo-
BEPKE CBAPHBIX IIBOB.
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baza komoHHBI KOHCTpyHpyeTCs ¢ TpaBepcamu. OrnpenensieTcs: pa3mep
OTIOPHOM TUIMTHI B TUIaHE, ToaOUpaeTcs e€ TOJIIMHA, PAaCCUNTHIBAIOTCS Tpa-
BEPCHI U CBAPHBIE IIBBI.

4.2 NTPUMEP 4. llpoekmuposaHue CK8O3HOU
uUeHmpasibHO c)Xamou KOJIOHHbI

HeobOxoauMo 3ampoeKkTUpOBaTh CTEPXKEHb, OTOJOBOK W 0a3y IIeH-
TpaJbHO CKaTOW CKBO3HOM KOJIOHHBI U3 MPOKATHBIX NMpoduiield — 1ByTaBpOB
WM WBeIepoB. Bee nannbie n3 npumMepa 3.

4.2.1 KoHcmpyupoeaHue u pac4yem CMepKHS
CK80O3HOU KOJIOHHbI

3agaeMcsi THOKOCTBIO CTEpPKHS KOJIOHHBI A = 40 1 mo tabnune 1.1 [1]

onpenensieM 3HaueHue kodpduimenta ¢ = 0,909 nnsa cramm kiacca C255
npu Ry =24 kH/cm” . TpeGyemast IIomaih CedeHus:

A,, = N 2698 1209 en?.
o R, 090924

[IpyuHuMaem cedeHue U3 JBYX  JIBY-
—=5" "0 <—=————+ TaBpoB Ne4(O (pucynok 4.1). I'eomerpuue-
CKHE€ XapaKTEPUCTUKH CEUYCHHS JIByTaBpa:
An=T72,6 cM’, I 5y = 19062 cM”, iy p=16,2
oM, L = 667 e, iy, = 3,03 om.
b, =245 [IpoBepsieM CceYyeHHME OTHOCHUTEIBHO
MarepuaibHoi ocu (ochk X). 'MOKOCTH KO-

h=400

| b=400 | JIOHHBI:
/_1x=l—x- R, :67],3 |
PucyHok 4.1 — Ceuenne i, VE 16,2 V20600
CKBO3HOW KOJIOHHBI Mo Ta6muue JI.1 [1] ¢, = 0,904. Ve-
TONYMBOCTb KOJIOHHBI OTHOCUTEJIBHO MaTEPUAIIBHOU OCH:
N B 2638

=0,837 < 1.

@ 2-Ay R, 0904-2-726-24
3anac coctaBisieT 16,3%, 4To s MPOKATHBIX MPO(HIICH TOMYCTUMO.
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N3 ycioBust paBHOYCTOMYMBOCTH KOJIOHHBI OTHOCHUTENIBHO 00EUX Ocei
(X u V) npuaumaem Ay = Aor . JI7 IBYXBETBEBBIX CTEp)KHEH HEOOXOIUMO
YUUTHIBaTh MOBBIILIEHHYIO THOKOCTh OTHOCUTEIBLHO CBOOOAHOM ocH (och V)
3a cueT AeOPMATUBHOCTH PEIICTKH. 3adaeMcsl THOKOCThIO BETBH A = 25
(pexomenayercst 20...40) u nmo ynpouEHHoOM Qopmylie ompeaensieM Tpe-
OyeMyro rHOKOCTb OTHOCHUTENIBHO OCH V-

Aymp =N =22 =22 =20 =\4147 —252 =330,

rae A, = l—x = i76]23 =414 , mocye 4ero BbIYUCIIAEM TPEOyEeMbIil paguyc
i, ,
WHEPLNH:
[
Lymp = Y = 071 =20,3 cwm.
A 33

ITo tabmuue 3.1 ompenensem xkoddduuuent o, = 0,52 u BbIUUCIAEM
TpeOyeMYIO IIUPUHY CEUCHUS:

by 203

", 052

=390 cm.

[Ipunumaem b = 40 cm. 3a30p b; Mexay nojgkamMu ABYTaBPOB HE J10J-
*eH ObITh MeHee 15,0 cM U3 yClIoBUS OKpAaCKM BHYTPEHHUX MOBEPXHOCTEM
KoJoHHBL. [IpoBepsem ycnoBue:

b,=b-b,=40-155=245 cm>15 cm,

rae b, = 15,5 cMm — mmpunHa nosiku ABytaspa Ne4(.
[IpoBepsiem ceueHue OoTHOCHUTENbHO ocu V. TpeOyemasi ajiuHa BETBU
(paccTosiHME MEXY TUTaHKaMu):

lymp =1 71y 0y = 25-303=7575 cnm.

[IprHUMaeM OKOHYATEIBHO JJIMHY BETBU [,= 75 cM. YTouHsIEM ee THO-
KOCTb:

L, 75

=2 =248
3,03

/11;1:.

ly()@

3amgaemcst ceuenueM miaHku: hy= 0,5-b = 0,5-40 = 20 cm (pexkomeHy-
ercsa hy = 0,5b...0,75b); t; = 10 mm (pexomenmyercs (1/10...1/25)-hy nmm
6...10 MM). MOMEHT MHEpLIU TIIAHKU:
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PR a3
[, =——— _ 120 =667 cm”.
12 12
JImuHy TIaHKU IpUHUMaeM Ha 8...12 ¢M 0oJibliie BETUYMHBI 3a30pa:

l,=b;+8 ecm=245+8=32,5 cm.

OHpCI[CHSIeM MOMCHT HHCPHHH CCUCHHA KOJIOHHbI OTHOCHUTCIIbHO

ocu V-
b 2
Iy=2‘|:1yae+14ag' 5) }:

40\ |
= 2-{667+72,6-(7) = 59414 cu?.

Onpenensem kodGduieHT n (COOTHOIIEHUE MOTOHHOW >KECTKOCTH
BCTBU K HOFOHHOﬁ KCECCTKOCTHU l'IJ'IaHKI/I)I
I., b 667-40
n=-bL.~7 — =053

L, I, 75-667

N

)

B cootBerctBuu ¢ Tabmuiei 8 [1] npuBeneHHas THOKOCTh OMPEACIIs-
eTcs 1mo popmyie:

Ay =22 408223, -(1+n) =

= 3327 +082-24,8% -(1+0,53) =433 ,
I1€ Ay — THOKOCTB CTEPIKHS OTHOCUTEIBHO CBOOOIHOMN OCH:

[ [
ﬂ‘y :—y: Y = 671 :33,2.
i, g, [59414
A 145,2

OrnpenenseM yCIOBHYIO THOKOCTb:

Ao =433 2 48
20600

[To Tabmuue /.1 [1] mo nmpuBeneHHOM T'MOKOCTH BhIUUCIsieM K03 hu-
UEHT @y = 0,896 1 poBepsieM yCTOMYMBOCTD CTEPKHA OTHOCUTEIBHO CBO-
00HOM ocH:
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N B 2638
¢,-2-A-R, 0896-2-72,6-24

=0,845< 1.

Y CTONYUBOCTD CTEPKHS OTHOCUTEIHHO CBOOOTHON OCH 00OecIeueHa.

4.2.2 .Pacyem niaHOK CK803HOU KOJIOHHbI

Pacder miaHoOK BBINOJHSAEM Ha YCIOBHYIO IEPEPE3bIBAIONIYI0 CHITY Qg
, KOTOpasi BeIUUcsgeTcs coryiacHo . 7.2.7 [1] no dpopmyre:

Qe =7,15-107° -[2330_£j.i _

R, Py

20600) 2638

23 )0,896

VYcioBHas morepeyHasi cuila pachpesieisieTcsi IOPOBHY MEXKIY ITUIaH-
KaMH ¥ HUX pacyeT CBOAMUTCS K pacueTy AJIEMEHTOB OE€3pPacKOCHBIX (epMm
(pucyHok 4.2).

[1naHKu pacCUUTHIBAIOTCS HA CIEAYIOLIUE YCUITHS:

a) na cuny cpeza naauku Fg , onpenensemyto no popmyiie:

_ Qe b 3175

=715-107° (2330 - 310 xH

L= =291 kH ;
2 b 2-40
Qr,c Qﬁc
Y ) -—9 Y o 2

200

t

<

N
F o
oé,
v

fuk
sl 25

|

S
A
$

> Qﬁc
S’ O

g 7 Qe 2

Il I 2 —_— O O ——

/)
Ly
[

O‘g
-
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PucyHok 4.2 — K pacueTy IJIaHOK CKBO3HOUW KOJIOHHBI

0) Ha momenm 6 naanke Mg

Fs

M

3
3
-l

o
|

Pl,'lcyHOK 4.3 — K pac-
YeTy CBapHBIX IIIBOB

Qpe 1, 3175

M, = L =—-—=581 kH -cm.
2 2 2.2

[InaHka nmpuBapuBaeTCs K MOJIKAM JIBYTaB-

POB YIJIOBBIMU 1IBaMu (pUCyHOK 4.3). 3agaemMcs

T v napaMeTpaMy CBapKH: CBapKa MOJyaBTOMAaTH4e-
% 1 CKasl B Cpelle YIVIEKUCIIOrO rasa, MOJIOXKEHUE
IBa — HWKHEE, JUAMETP CBAPOUYHOM MPOBOJIOKU

2 mMm. Capounas npooiioka mapku CB-0812C
(tabmmuma I'.1 [1]), pacyeTHOE CONMPOTUBIICHHUE
Merama mBa Rye= 21,5 kH/em® (Tabmuma I'.2
[1]), pacyeTHOE CONpPOTHBJICHHWE METajjia Irpa-

IIJIAaHKH

HUIIBbI CITJIaABJICHUA:

R, =045-R,, =045-37=16,65 kH /cm’,

e Ry, = 37 kH/em® — HOPMATUBHOE COIMPOTUBJICHHUE JUCTOBOrO MpOKaTa
ctanu C255 tommuunoi 20...40 MM 10 BpEMEHHOMY COMPOTHUBIICHHIO (Ta0-
autia B.5 [1]). IIpenBaputenbHO 3amaeMcsi KaTeToM IiBa Ky= 8 MM, Torma
no Tabauie 39 [1] B¢r= 0.9, B, = 1,05. Tak kak

B, R, =215-09=194> R, =105-1665=1748KH / cm”,

pacdcT BCACM I10 MCTAJUTY I'PAHUIIbI CILJIABJICHUS.

PacueTrnas nnvHa mBa rmpu BeIcoTe miaHku hy = 20 cMm paBHa:

[,=h,—1 cm=20-1=19 cm.

Onpenensem HanpsH>KEHUA B IIBE OT ChJibl Fg:

F
Ty =—13 = 290 o1 kb /en?,
l, -k, 19-08

w

1 OT MoMeHTa Mg:

M. 6-M :
== 6258] = 12,07 xkH /cm?,
W, 13-k, 19°-08
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rac MOMCHT COIIPOTHUBJICHHUA IIBA:

2
wo ook
v g

CyMmapHBbIe HanpsKEHUs B IIBE:

r=7ti 1l =191° +1207% =122<R,_-B. =1748 xH /cv’.

[IpouHOCTb 1IBa OOECIIEUEHA.

4.2.3 KoHcmpyupoeaHue u pac4yem 020/108Ka KOJIOHHbI

KoHCTpyKIIMsl OroioBKa CKBO3HOW KOJIOHHBI MPE/ICTABJICHA HA PUCYH-
ke 4.4. BeprukanbHas Harpy3ka N = 2638 kH.

1< i
A
ojf®
oll®
—47—[ ...I.E....._U,.. ....Lu:rlwn-] L
s \\’l\
1B iE
Q :5 \ ]: ~Illos 2
v = EE &
1‘? :E \%F\LLIOBI
IE 3: E
| TN F— 7T | | (N— | . _
T sl B
I | —
] I
A\ l“ A
I<_

PucyHok 4.4 — OronoBok CKBO3HOM KOJIOHHBI

HasznagaemM KOHCTPYKTHBHO TOJIIHWHY OHOPHOMW IHIHTHI t,; = 20 MM
(pexomenayercs 20...25 MM), pa3mepoM B IU1aHe Ha 3...5 cMm Oosbiie rada-
pUTa CEUCHUS KOJIOHHBI, PAaBHOTO:

b,=b+b,, =40+155=555 cm; h=40 cm,

TOT/1a pa3Mep IUIMTHI MpHHUMaeM b, = 60 cm, [, = 45 cm.
73



JlaBreHue OT TJIaBHBIX OAJIOK MepeaeTcs Ha CTEP)KeHb KOJIOHHBI Ye-
pe3 pebpo, MpUBApPEHHOE K CTEHKaM JIBYyTaBpPOB YETHIPHMS YIJIOBBIMH IIIBa-
mu (tuBeI 1). OnpeaensiemM JUIMHY y4acTKa CMSATHS pedpa OrojioBKa:

b, =b,+21, =24+2-2=28 cm,

rae b,y = 24 cM — mMpUHAa OMOPHOro pedpa TJIABHOWM OalIKu MO MPUMEPY
2.
N3 ycrioBust cMsATHS onipeiesiieM TpeOyeMyro TOJIIIUMHY pedpa:

N 2638

. = =
" by R, 28-36,

=261cm,

rae R, = 36,1 kH/cM” — pacueTHOe conpoTHBIeHHe cTamy Knacca C255 cMs-
Turo 1o tadmuie B.7 [1].

[Ipuaumaem TommuHy pedpa t, = 28 mm. IIpoBepsiem mBbI 1, Kpens-
e pedpo OrojoBKa K CTEHKaM ABYTaBpoB. [lapameTpsl cBapku nmpuHUMAa-
€M TaKHEe ke, KaK MPHU pacyeTe IUIAHOK CTEPKHs KOJOHHBI. [Ipu TommiuHe
CTEHKH JIByTaBpa BETBHU 8,3 MM KaTeT IIIBa HE JOJDKEH MpeBbImath kK< 1,2+t
= 1,2:8,3 = 9,9 mm. [Ipuaumaem k= 8 MM, TpeOyemas JijIMHA IIIBA:

N 2638

Ly mp = = =472 cm <
n, ke (B.-R,) 4-08-1748

YcnoBue BoinonHseTca. Bricota pedpa nomkHa ObITh HE MEHEE:
Ly =1,y +1cm=472+1=482 cm.
[Ipunumaem no copramenty ;=50 cm. [IpoBepsiem peOpo orosioBka Ha
cpes:
N 2638

2:1.-t.-R, 2-50-2,8-(0,58-23)

N

2 e
3neck Ry=23 xH/cm™ — nns mucra Tonmunon 28 M. IIpounocTs pedpa oro-
JIOBKa Ha cpe3 obOecnedeHa. [IpoBepseM MPOYHOCTH IIBa 2, KPEMSIIEro
OTOPHYIO IUTUTY K peOpy OorojoBka. J[mmHa ogHOro miBa:

l,=b—t,, =40-083=39,17 cm.

Pacuernas nnmvHa mBa MeHbIEe (hakTHUECKON Ha 1 cM
l,=1,—1cnw=3917—-1=3817 cm.
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Omnpenensiem TpeOyeMbIid KaTET IIBA:

N B 2638
n,-l, (B, R, ) 2-3817-1748

[Ipunumaem karert mBa k=21 mm.

kf = =203 cm.

4.2.4 KoHcmpyupoeaHue u pac4em 6a3bl
CK803HOU KOJIOHHbI

Konctpyupyem 0a3y ¢ TpaBepcamu (pUCyHOK 4.5).

1 1A

trp

G2
T

b, =400

h, ;=400
B] ]_w(__S 30

32:] ]3,35

EnsfssnsnannEnsn

14

—

}

iy =40

Lrp

B - -

o
e
Ens

i = C=40 | btb=555  |C

/\/ ) L ||_u=635

PucyHok 4.5 — ba3za ckBO3HOI KOJIOHHBI

51

C,

Onpenensem pazMepbl OMOPHOU TIUTHI L, 1 By, N3 KOHCTPYKTUBHBIX
COOOpaXE€HU, TO €CTh W3 YCJIOBHUSI Pa3MEILECHHUS CTEP>KHS KOJOHHBI Ha
mmte. [[ppHuMaemM CBECHI TIIIUTHI MUHUMAJIBHO JOMYCTUMBIMU ¢ = 40 MM,
TOJILMHY TPAaBEPCHI ty, = 14 MMm.

Pa3zmeps! inThr:

L, ,=b+by,+2-c; =400+155+2-40 =635 mm;
B, =hy,+2-1,,+2-c; =400+2-14+2-40 =508 mm,

rae b, = 155 MM — mmpuna nosku aBytaspa Ne4(.
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[Tpuaumaem no coprtamenty B; = 530 mm. Torma cBec IInThl C OTHON
CTOPOHBI paBEH C, = 5,1 cM. [nuHy mnutel octaBisieM 0e3 uaMeHeHui. [Ipo-
BepsieM HamnpsbKeHue B 0eToHe dyHIaMeHTa:

o= 2038 s
L_-B, 63553

<R,-£=085-12=102 kH /cm?,

roe R, = 0,85 kH/em” — npo4yHocTh OeToHa B15 Ha cxxatue [4].
ITpounocTts OeToHa obecrieuena. OnpenensieM U3rudarIe MOMEHTHI
B ILJIUTE.
Yuacmok 1 , onupaercs Ha 4 kanTa. Pazmepsl yuactka: a; =400 mwm,
b, =b-t,, =400—-8,3 =3917 mm.

CoorHonieHue CTOPOH y4YaCTKa:
ﬂ =102

)

a
b, 3917

Orcrona koaddurment o = 0,050 (tabnuma 3.2). Torna uzrudarommit
MOMEHT

M,=a-c,-b; =0050-0,78-39,17° = 59,8 «H -cm/ cm.
Yuacmok 2, onupaerca Ha 3 kaHTa. Pa3Mepbl pacueTHOro y4acrtka: d,
= 113,35 MM, b, = 400 mm. CooTHOIIIECHHE:
a, 11335
b, 400

=0,28<0,5,

CJeA0BaTENIbHO, TaHHBIA y4aCTOK B COOTBETCTBHMM C Tabiuieu 3.3 paccuu-
THIBAEM KaK KOHCOJIbHBINA. M3rudaronmin MOMEHT B IUTATE:

o, -a; 078-11,335°
M2 = 2 =

Yuacmok 3 xOHCOJIBHBIN, BBIIET KOHCOIU C; = 5,1 cMm. M3rubaronimii
MOMEHT B IUIUTE:

=50,1 kH -cm/ cm.

I _Gb-C§_0,78°5,]2
3T, T

[Togbupaem TOIIMHY OMOPHOM TUIUTHI 10 MAKCUMAJILHOMY MOMEHTY:

=10,1 kH -cm/ cm.
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R, 23

t,, =\/6‘Mm“x =\/6.59’8 =3,95 cm.

[IpyHrMaem o copTaMenTy t,, =4 cm.

OnpenenseM HEOOXOAMMYIO JJIMHY IIBa 1, Kpemsimero TpaBepcy K
CTEpKHIO KOJIOHHBI. [lapameTpbl CBapkyM NMPUHUMAEM TaKUE XKe€, KaK MpHU
pacuere oroJyioBka. [Ipuaumaem k= 8 MM, Torna ajivHa miBa;

Ly = N __ 2038 =472 cm<
n, k(B R,) 4081748

TpeOyeMmast BbICOTa TpaBEPCHI:
hy,=1,+1cm=472+1=482 cm.

ITpuarMaeM BBICOTY TPaBepChl MO copTameHTy hy, = 50 cm. Onpene-
JisieM HEOOXOJMMBIM KaTeT IIBa 2, KPEISIIero TpaBepchl K OMOPHOM IUIUTE.
CymmMmapnas 1yvHa mBa 2:

l,,=2-(635-1)+4-(4-1)=137 cm.
TpeOyemblil KaTeT 11Ba:

kf = N = 2638 = 1,102 cwm.
l, (B, R, ) 137-1748
Tak kak k¢ > 8 mm, 1o tabnure 39 [1] yrounsem ko3hPUIIMeHTs Ipo-
maBieHus mBa Be= 0,8, B,= 1. Toraa:

By Ry =08-215=172<

<B.-R, =10-1665=1665 xH /cm’,

CJIEOBATENIbHO, pacyeT BEIEM II0 METAJUIy TpaHMlbl crulaBieHus. Karer
1Ba:
N 2638

k= = =1,16 cm.
LBy Ry ) 1371665

[Ipunumaem karet mBa ke= 12 mMmm.
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