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MeTaiim4yeckne KOHCTPYKUMHM BBICOTHBIX M 00JIbIIENPOJIETHBIX 3IaHUI U
coopyxkeHuii: Meroauueckue yka3anus K BeinojHeHuto PI'P no nucuunnune

«MeTamyecKiue KOHCTPYKIIMU BBICOTHBIX U OOJIBIICTIPOJICTHBIX 31aHUH U coopyskeHuit» /CocT.
[Terposa M.B., 'onuk E.I'. — Yebokcaper: YU (D) MITY, 2021. 35 c.

MeTtoauyeckue yka3aHusi COOTBETCTBYIOT IOCYapCTBEHHBIM 00pa30BaTEIbHBIM
cTa”zapTam HampasieHus cnenuaibHocT 08.05.01. CTponTenbCTBO YHUKAIBHBIX 3/1aHUHN U
coopykeHHi 1o cneunanuzauuu «CTpOUTEIbCTBO BHICOTHBIX U OOJIBILIEIPOIETHBIX 3/1aHUN U
COOPYKEHHIN».

B MeTonnyeckux ykazaHHUSIX pacCMaTpHUBAIOTCS BOIIPOCHI KOHCTPYHPOBAHUS U pacueTa
0aJOYHOM KJIETKU NEePEKPHITHSI U KOJIOHHBI MHOTO3TaKHOTO 3/1aHUSI IPOU3BOACTBEHHOI'O
HazHayeHHs. MeTondyeckue yka3aHus pa3padboTaHsbl i yriayOleHHus 3HAaHUH CTYJIEHTOB 10
U3y4aeMOH NUCLUIUIMHE U OKa3aHUs [TIOMOIUHU B BbIoaHeHuu PI'P.

Metoandeckue yka3zaHus IpeIHa3HAuEHbI JJIs CTYI€HTOB JHEBHOM (hOpMBI 00yUeHHUS.
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BBEAEHHUE

B Meronnuecknx yka3aHUSX paccMaTpUBAIOTCS BOIPOCHI KOHCTPYH-
pOBaHUA U pacuera OaJlOYHOM KIETKHM MHEPEKPBHITUS U KOJOHHBI MHOIO-
ATaKHOT'O 3JaHUsI TPOU3BOACTBEHHOI0 Ha3HaueHus. [IpuBoaurcsa mMeroau-
Ka 1MoJ0opa CEYEHUM AIEMEHTOB, KOHCTPYUPOBAHUS y3JI0B U COINPSKEHUS
AJIEMEHTOB.

JlaHbl yKa3aHUs 110 COAEPKAHUIO U O(POPMIICHUIO pacUETHOM U rpa-
¢uueckoii yacreit PI'P.

Brimonnsiercst PI'P Ha ocHoBe 3aganus (nmpuit. 1).

B OubnuorpaduueckoM CHOUCKE TMPEACTaBI€HA HOPMaTUBHAs M
y4yeOHas JuTeparypa.

1. ACXOJHBIE JAHHBIE JIJISA PACYETA

[IpuHuMaroTcs corsiacHo mudppy (cM.apui. ).

[Iar BTopocTeneHHbIX 0aloK a MPUHUMAETCA KPaTHBIM JJIMHE TIIaB-
HoM Oanku B mpeaenax 2,0...5,0 m.

a=1,/n,
TJIe 71 — YACIIO BTOPOCTETIICHHBIX OAJIOK BIOJb 3TOTO ke pa3Mepa COTiiacHO
CXEMe.
NuuBuyanbHbIe HCXOIHBIE TaHHBIC:
— [}, [, — pa3mepsl sueiiku 0alOUHOM KIIETKU 110 BHYTPEHHUM TPaHsIM CTEH;

~ Gnoems G4y — NOCTOSHHAS M BPEMEHHAS! HOPMATHBHbIE HATPY3KH Ha
MEXKIYITAKHOE TIEPEKPBITHE;

- q., ,q;‘p — Harpy3Kku Ha 4epJlayHOe MEPEKPHITUE U OT Beca MOKPbI-
THS U KPOBIIH;

— N, — YHUCJO0 dTaXKew;

— h, — BBICOTA dTa)ka OT I10JIa JIO HU3a IJIaBHOM OaIKu;

— PailoH NMPOEKTUPOBAHMUS,

— hx — KOHCTPYKTHUBHAsl BBICOTA MEKIYITAXKHOTO MEPEKPHITHS, 3a/1a-
€TCs IIPEIIOAABATEIIEM.
CyMmapHas TOJIIIMHA [10J1a U HACTHIIA [ BCEX BapuaHToB — 0,3 M.
Marepuan Bcex HECYIIUX KOHCTPYKIIUM — cTainb Mapku C235.



2. KOHCTPYUPOBAHUE U PACUET BAJIOYHOM KJIETKHU
HNEPEKPBITUA

2.1. Bropocrenennasi 0ajika nepekpbITus
2.1.1. KoncmpykmueHnasn u pacuemuas cxembul

KoHcTpyKTHBHAs M pacyeTHasi CXeMbl BTOPOCTEIIEHHON OAJIKU MpeI-
CTaBJICHBI HA pHUC. 1.
PacueTHbIll TpoOJIET BTOPOCTENIEHHOW OanKu
I =] +2_5_6n_26
066 — *2 >
2 4

TIIE 66 ~ 4—0126.

2.1.2. IIo060p nonepeunozo cevenusn u3 ycaoeus npoUYHoOCmu

BropocTtenenHas 6anka BBITOJHSIETCS B BUJIE IPOKATHOTO JIBYTaBpa.
PacuerHast moronHast Harpy3ka Ha OaJIKy

Qe6 = (q;locmyf + quyf )Cl,
rac y - K03(1)(1)I/II_II/ICHTBI HaJAC)KHOCTHU II0 HArpy3Ke I IIOCTOSTHHON U

BPEMEHHOM HArpy3oK, puHUMaemsble 1o [2, tabn.l; . 3.7]; a — mwar BTo-
POCTEIEHHBIX 0AJIOK, M.
MakcumanbHbIN pacyeTHBIN M3ruOarOIIMi MOMEHT B CEpPEUHE IPO-

jeTa paBeH

duslo,
Mmax — 60060 v,

8
rae = 1,05 — ko puimenT, yuuThIBarOMNi COOCTBEHHBIN BeC OAJIKU.

CeueHue Oanku MOAOMPAETCS U3 YCIOBUS MPOYHOCTH MO HOPMAallb-
HBIM HaMpPSHKECHUSM

max
oc=—"<Ryy,.
yi/ic
W.c



KoncTpykTHBHAs cxema

| Z79% Bropocrenennas 6amka
R
Y Kupnnunas crena [naBHAs 6anka
[ ]
bneﬁ ‘ ‘
1 1
25 cMm [ 2
Pacuernas cxema
q66
R, R,
lO 60
InM
Mmax
n.Q

Puc. 1. KoHcTpyKTHBHAs U pacyeTHasi CXeMbl BTOPOCTEIIEHHOM Oaiku
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TpeObyemblii MOMEHT CONPOTUBJICHUSI TOMEPEYHOTO CEUCHUST OaKU
OTHOCHUTEJIBHO OCH X
W > Mmax
xmp = ’
cRy Y.
rje ¢ — KO3 UIMEHT, YYUTHIBAIOIIUNA BO3MOXKHOCTh TOSIBJICHUS TJIACTHYEC-
CKOrO LIapHUpA, IPUHUMAEMBI 110 [1, Tabm. 66]; R, — pacueTHOE COIPOTUB-
JICHUE CTaJlU MO MPEAEeTy TEKYYECTH JUIsl POKATHOW OaJIkv, IPUHUMAEMOE
o [1, Tabmn. 50 u 51]; y. — koadduireHt ycnoBuit padoTsl [ 1, Tadb. 6*].
JIByTaBpoBO€ CEUEHHE MPUHUMAETCA IO MPUI. 2 ¢ COOJIIOJICHUEM
TpeOOBaHUS U3 YCIOBUSI IPOUYHOCTHU
Wx 2 Wx mp-
HeoOxoaumo BbINKCaTh BCE XapaKTEPUCTUKU U HAYEPTUTh MPUHSATOE
CeYeHUE JABYTaBpa.

2.1.3. IIposepka ycnosus yincecmkocmu 0aaKu

OTHOCUTENBHBIN TTPOruO BTOPOCTENEHHON Oalku HE JIOJKEH Ipe-
BBIIIATh JOITYCTUMOMN BETUYUHBI

S _ 5 .‘]:6loeg< f

los 384 EI. |l
rae £ — Moaynp ynpyroctu CTaju; [, — MOMEHT MHEPLMHU NPUHATOrO ceye-

f

HHA OTHOCUTCJIIBHO OCH X; | —— | — IPCACIBHO I[OHYCTI/IMHﬁ OTHOCHUTCIIb-
066

HbI Oporud IJs BTOPOCTENEHHOW Oanku, ompenensieMbld mo [1, Tadm.

b

40*]; q.; — HOpMaTUBHAs MOTOHHAS HAarpy3ka ¢ y4eToM cOOCTBEHHOTO Be-
ca JByTaBpa ¢... .

H _ ¢ H H H
Qe6 = (Qnocm + q$p )Cl + qcs -
HpI/I HCBBIIIOJIHCHHUH YCJIOBHA KCCTKOCTH 6am<y HCO6XOI[I/IMO I10-

n00paTh U3 yCIOBUS

H 4
5 .QG6.ZOG6 Loes

I, >
»7384 E | f




2.2. I'naBHas1 0aJIKa NepeKpbITUSA
2.2.1. KoncmpykmueHnasn u pacuemHasn cxembl

KoHcTpykTHBHAs U pacueTHas CXeMbI TTIaBHOM OaJIK MpeICTaBICHBI
Ha puc. 2.

CocpenoroyenHas cuna [ CKIaapIBaeTCsl U3 MOCTOSHHOW U BPEMEH-
HOM Harpy3oK, OT COOCTBEHHOI'O Beca BTOPOCTEIIEHHON OalKku U COOCTBEH-
HOT'O Beca IJ1aBHOM OaJIKu, OpUEHTUPOBOYHO paBHOTO 1 KH/M.

I= Azp '(q;;locm Vr +qu .yf)+166q;l6 Vr +a'1'7f>
rae Agp— rpy30Bas IUIOLIAb, Azp =l,-a.

2.2.2. IIo060p nonepeunozo ceuenus

[lonepeuHoe cedyeHUE TJIABHOW OaJKM NPUHUMAETCS COCTABHOE
CBapHOE JBYTaBPOBOE, CAMMETPUYHOE OTHOCUTENBHO ABYX Oceil (puc.3).

OnpeodeneHnue gblcomul OAIKU
1. OnpeneneHre MUHIMAITLHOM BBICOTHI OAJTKH 13 YCIIOBHSI JKECTKOCTH:

b :i% loas
24 Echp f

riae R, — pacueTHOE CONPOTUBIIEHUE CTAM O Mpeely TEKy4ecT! JUIsl Co-
CTaBHOM cBapHOM Oayiku [1, Tabn. 50, 51]; E — MOaysb yOPYroCTH CTAJIH;
Y tp — CPEHEE 3HAUCHHE KO PUIMEHTA HAZIC)KHOCTH TI0 MaTepHany, ¥ .,

b

[
~ 1,15; | %90 | — o6paTHas BeqMuUMHA MPENENHbHO JOMYCTUMOIO OTHOCH-

TeJILHOrO mporuda Jjis riiaBHou O6anku [ 1, Tadm. 40%].
2. OnpeneneHre ONTUMAIBLHON BBICOTHI OAJTKH M3 YCIIOBHS MPOYHOCTH:

W
h, =115 —2<
t

cm

rae 1,15 — KOHCTpYKTHBHBIM KO3(Q(UIMEHT g CBapHOW Oaiku;
W o6 = L;X — TpeOyeMbIii MOMEHT COTIPOTHBIICHUS; ¢ — KO3 dUIHEeHT
yic

JUIS pacdeTa Ha MPOYHOCTh CTAJbHBIX KOHCTPYKIUH C Y4ETOM pPa3BUTHUSA
acTudeckux aedopmanuii [1, 1abn.66], y .- koadpuuueHT yciosuil pa-
00ThI [1, TaOI.6*].



40cm

!

Kupnuunas ctena

KoHcTpykTHBHAs cxeMa

Btopoctenennsle 6anku  40cMm

Komonuna

a a a a a
I'maBHas ’JW -
Oanka l
Pacuetnas cxema
F F F F F
{ R,
a, a a a a,
1065
oIn.M
Mmax
n.0

Puc. 2. KoHcTpyKkTHBHas U pacyeTHasi CXeMbI TIIaBHOM Oanku

9



‘ Tomyuna cmenku.

‘ 1. TIlo »smnoupudeckoir  dopmylie
' ) t.,, =7+3h, — TONIHMHA CTECHKH B MM IIpH

hmin B M.

2. U3 KOHCTPYKTUBHBIX TpEOOBaHUMI
tem=8...16 MM.

Pa3zmepbl BBICOTBI M TOJILIMHBI CTEHKHU
Ha3HayaroTcsa B coorBeTcTBUM ¢ ['OCToMm Ha
JUCTOBYIO CTalib (Mpwil. 3) ¢ coOJtoeHuEM
TpeOOBaHUS

hmin 2 hcm 2 honm’
Onpeoenernue pazmepos
NnoJaKu banxku

Pa3zmepsl MOJIOK JOJDKHBI YAOBJIETBO-
PATh KOHCTPYKTUBHBIM TPEOOBAHUSIM:

1. b, 2180 mm;

) 2.0, = (l...ljhcm;
35

b
3. +<30;
& . ;

| | 4.¢t, <t <3t,;

max __
Puc. 3. [lonepeunoe ceueHue S 1y =40 mn.

TJIAaBHOM Ok

Pazmepbl MIMPUHBI U TOJIIUHBI TTOJIOK HA3HAYAIOTCS B COOTBETCTBUM
¢ 'OCTowMm Ha TMCTOBYIO CTAJb.

2.2.3. IIposepka npounocmu ceuenHus no HOPMAAbHBIM HANPAIHCECHUAM

I[J'I}I INPUHATOIr0 CCUCHHA OaJIKn OIpCaAcCiACTCId MOMCHT MHCPLHHUU U
MOMCHT COIIPOTHUBJICHHA OTHOCHUTCIIBHO OCH X:

3
th h,, +t,

_tem"em
x +bnn

2

10



h,, +2t,
TOC Yy = T

ITpoBepka NpoYHOCTH CEYEHUS OATKU 10 HOPMAJIbHBIM HapPsHKEHUSIM

Mmax
(o2 ZTSR.VJ/C’

X
rae y. — Ko3puiueHT ycioBuit padotsl [ 1,1adm. 6*].
Ceuenue mogo0paHoO yJIOBIETBOPUTEIBHO, €CIIU PE3EPB HAJEHKHOCTH
He npeBbIaeT 5 %. B mpoTuBHOM citydae HEOOXOJIMMO U3MEHUTh pa3me-
PBI CEYEHUS U IIOBTOPUTH IIPOBEPKY.

2.2.4. Koncmpyuposanue oanku nepemennozo cevyenus. Illocmpoenue
INIOPBL MAMEPUATLOEB

B 1ensx 3KOHOMHU CTalH BBIMNOJHIECTCS U3MEHEHUE CEUCHHUs OaKku
MO JIJTMHE ITyTEeM YMEHBIIIEHUS IMIMPUHBI MOJOK Ha MPUOMOPHBIX Y4acTKax
(puc.4), rae u3rudarone MOMEHTbI HEBEJTUKH.

[IluprHa MOJIOK YMEHBIIEHHOTO cedeHus npuaumaercs b, = 0,6 b,
B cootBeTcTBUM ¢ [ OCTOM Ha JIMCTOBYIO CTAJIb U HE MeHee 18 cM.

Crtpourcs smropa MarepuayioB (puc.5), KOTOpas MOKa3bIBAET HECY-
IIyI0 CIOCOOHOCTh OajKu, T.€. BEIUUYMHY M3TrMOAOIIUX MOMEHTOB, KOTO-
pbI€ MOKET BBIJEPKATh OaJKa:

n — .
— HecyIas CrocoOHOCTh MOJHOTO ceuenust M, =W R y.;

— Hecymas CocOOHOCTh YMEHBIIEHHOTO ceuenust M =W R ..

max

3nauenus M. wu M. HaHOCSATCS Ha SnIOpY M.

max

C uenpro yMEHbBIIEHUSI KOHIEHTPALMN HANPSDKEHUN NEPEXOJ OT IIH-
y
5-(b,-b,")

POKOM TTOJIKM K Y3KOU BBITOJHSIETCA C YKJIOHOM 1 : 5, A >

CBapHble BBl CThIKA MOJOK OaKM B MECTE U3MEHEHUSI CEUCHUS HE
JTOJDKHBI MOMAIaTh O MECTO OMMUPaHUs BTOPOCTEIICHHOMN OaKU.

11



3
‘bn bny <
| | | A

Puc. 4. [lonepeunoe ceuenue Oanaku 10 (cieBa) U nocie (Copana) U3MEHEHUS

2.2.5. IIposepka npounocmu ymeHbuieHHO20 Ce4eHUsA 0anKu
no KacamenabHblM HANPAHCCHUAM

OnpeneneHre TreOMETPUUYECKUX XaApPAKTEPUCTUK  YMEHBIIIEHHOIO
CEUYEHUSI OTHOCUTEJILHO OCH X (puc.6):
1. MomeHT nHepumun

3 2
]))C/ — tcmhcm +b£}tn (hcm +tn) .

2. CratnyecKuii MOMEHT MOJIyCEYEHHUS

th? h  +t
§Y = em Tem g pyy Zem Zon
8 2

xXnc

12



e =
%\O
a) %
| F F *|F F F
Foy X
a, a a a a a,
ilo@ﬁ
|
9 |
|
|
|
|

% 3 On.M

1 2,

N\ i %H’WWWT
i ' O B —1 1 ]| ‘
|

3
2
2
g
S

Q

0,
@

Puc. 5. [locTpoeHue 31mropel MaTepraios:
a) cxema Harpy3ok; 0) riaH O0anku;
B) DITIOPHI MOMEHTOB M MaTE€PHAJIOB;
T') 3II0Opa MONEPEYHbIX CUJI

13



3. CTaTHYeCKU MOMEHT ITOJIKH

Sy

X noi

_ b1, ten o

HpOS@pK(l Nnpo4YHOCmMu no KacamejabHblM HaANPANCEHUAM

[TpoBepka MPOYHOCTH MO KacaTeIbHBIM HANPSHKCHUSAM BBITTIOTHICTCS
B OIIOPHOM C€YEHUU OANTKHU C Opax.
O xSy
_ <max”™ xnc
T =——<Ry,,

max
y
I:t,.,

rae R, — pacyeTHOE COINPOTHUBIICHUE cTanu capury [1, tabma. 1*]; y. — ko-
adpunmeHT ycnoBuit padotsl [ 1, Tad. 6*].

_ b on.b6 onT
{ cm TXJ’
§ x Tmax
@D

Puc. 6. K npoBepke NpoYHOCTH O KacaTEIbHBIM U MPUBEICHHBIM HANPSHKEHUAM

2.2.6. IIposepka npounocmu no npueedeHHvIM HANPAIHCCHUAM

IIpoBepka Mo MpUBEACHHBIM HAIPSKEHUSIM BBIIOJIHSAETCS B YMEHb-
[IEHHOM CE€YEHHH C HaAWOOJBIINM 3HAYEHHEM W3THOAIOIIEr0 MOMEHTA

(M
O :1/05 +3rfy SI,ISRyj/c,

14
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M h ch'-l S.fi’lOJl

e o, =———+ U T, =————>- — HOPMaJIbHOE W KacaTelbHOe Ha-

2J7 YTl

X cm

MPSIKEHUS B CTCHKE OaJIKU Ha YPOBHE MOSICHBIX IIBOB.

2.2.7. IIposepka npounocmu ceapHvlx ui6oe

[IpoBepka MPOYHOCTH CBApPHBIX IIBOB, MPHUBAPHUBAIONINX ITOJKH K
CTEHKE:
— QmaxS)?}nOJl .1

172p ik,
rne R,s — pacueTHOE COIpPOTHUBIICHHE YIVIOBBIX IIBOB CPE3y IO METAILLy
mBa [1, Tabn.3, 56]; y.y — KO3pPUIUEHT yCIOBUI PabOTHI CBApPHOIO ILIBA
[1, m. 11.2]; fy— ko3 punment, 3aBucsmuil ot Buja cBapku [ 1, tadm.3,4*];
ky— xaTeT cBapHOrO 111Ba, IPUHUMAEMBIH 110 YCIIOBUIO
kpmin < kr< 1,2 tmin,

I€ Kf min — MAHUMAQJIBHBIA KaTeT mBa [1, 1a0n.38*]; i, — MUHUMaIbHAs
TOJIIIIMHA OHOTO U3 JBYX CBAPHBAEMBIX 3JIEMEHTOB.

< wa wa Ves

cut

2.2.8. IIposepku ycmoituueocmu daiku

IIpoBepka 00111l yCTOMYMBOCTH OaKU
MIPOU3BOJIUTCS TIOCJIEC OMPEICICHUs] COMpsi-
KEHUSI TJIaBHOW M BTOPOCTENEHHBIX OaoK
COTJIACHO 3aJaHHOW KOHCTPYKTHBHOM BBICO- by
T€ MEXIYITAKHOTO TEPEKPHITHSL.

IIpoBepka mpou3BoAUTCA COrjacHo [1,
Taba. 8*], ecin yCTOMYHUBOCTh HE oOecreyu-
BaeTcs, TO corjlacHo [1, m. 5.16].

st oOecrieueHnss MECTHOM yCTOWYH-
BOCTH CTEHKH OaJIKW B MeECTaxX OIUpaHUs
BTOPOCTETICHHBIX 0aJlOK YCTaHABJIMBAIOTCS
napHble TMOMNepeyHble pedpa >KECTKOCTH Ha
BCIO BBICOTY CTE€HKH Oayku (puc.7).

£
N

> —

<
b ~
n
1

1
Puc. 7. K pacuery
15 MECTHOH YCTOWYMBOCTHU




Paszmepuvl pebpa

Tupuna pedpa U3 yciaoBHs yCTOMYHBOCTH CaMOT0 pedpa 6,, MM,

h
6, > 40 MM.
30

Tommuna pebdpa 7,, My,

6p
4 mm<t P
15
OkoH4YaTenbHbIE pa3Mepbl pedpa MPUHUMAIOTCS B COOTBETCTBHUM C

I'OCTowMm Ha TUCTOBYIO CTalb.
2.2.9. Pacuem onopnozo peopa 21a6Hoil 0a1Ku

[lInpuna onopworo pedpa (puc.8) 6,, <6, .
Beicora onioproro pebpa 4,, = h,,, +1, +2,0 cm.

Huwxnuit Toper; onopHoro pedpa pesepyercs.
Tonuuua onopHoro pedpa onpenenserca U3 yciaoBUs TPOYHOCTH HA
cMmaTue Topua pedpa u npuaumaetcs o 'OCTy Ha TucTOBYIO CTallb:

Qmax

Ocu = b <R p Veo
op “Lop
t Qmax
op —
b,,R
rae R, — pacyeTHOE COIPOTUBIICHUE CTAIA CMATHIO TOPLEBON ITOBEPXHO-
cTy (IIpY HAJIMYUU NMPUTOHKM) [1, Tabm. 17*].
[IpunsiToe ceueHrne onopHOro pedpa OaKu MPOBEPSETCS Ha YCTOUYU-
BOCTb OTHOCHUTEJIBHO OCH X KaK YCIIOBHOTO OITOPHOT'O CTEPKHSI, BKIIFOUAFO-

IIETO YacTh CTEHKH Oanku giauHou ¢ = 0,657, /E/Ry [1, . 7.12].

V

b

CMYC

Qmax
oc=—"-—"<Ryy,.,
Dy yoc
Ayoc = Ayop +c-t.,,

r1e Ayoe — MIOMAAb CEYEHUS YCIOBHOTO OIIOPHOTO CTEPKHS; ¢, — KOdPhu-
LUEHT MPOAOJBLHOTO M3ruda, npuHuMaerc 1o [1, Tada. 72| B 3aBUCUMOCTH
OT TMOKOCTH:




I yocy

rne i, = — paguyC HWHEPUHUH YCIOBHOIO OIIOPHOTO CTEPIKHS,
A
yoc
1 — MOMEHT HMHEPIMU YCJIOBHOI'O OMOPHOTO CTEPKHS OTHOCUTEIBHO
Yoc,
OCH X.

3 3
thm tOP bOP
1 = +
Y12 12
Ecnu ycinoBue ycTOMYMBOCTH HE BBINOIHSAETCA, HEOOXOAUMO YBEIU-
YUTh pa3Mephl OOopHOro pedpa. PeObpo onupaHus riiaBHOM Oaiky Ha KUp-
MAYHYIO CTEHY BBINOJHAETCS HAa BCIO BHICOTY CTEHKHU OaJIKH.

1—' -1 =

S + =<
2‘ . |2 1 A
. 1 ~
N§
l’ | |
_Iop Doy 3
1 b,
2-2
QE)J =
~ = X
%g -
C Lop

Puc. 8. K pacuety onopHoro pedpa

17



2.2.10. Pacuem u KoHcmpyupoganue MOHmMAMCHO20 CHbIKA

b@H <
& Y
§ bHH bHH
~ \ <
S
~
|
= ks lem

b,

Puc. 9. K pacuery
MOHTaKHOTO CThIKa

MOHTaXHBINA CTBHIK BBIOJHAETCS
C HakKJIaJKaMH Ha BBICOKOIPOYHBIX
oonTtax nuameTpoM 20 MMm.

CyMmMapHas mioniaab mnonepey-
HOT'O CEUYEHMS HAKJIAJOK JIOJKHA OBITh
HE MEHee IUIOIIAU IONEPEYHOro ce-
YEHUsI TMEPEKPHIBAEMBIX 3JIEMEHTOB.
Pacrionaraercst CTbIK B CpeHEW TpETU
OaJIKW Ha paBHOM pPACCTOSHUU OT
CMEXHBIX pedep (B 3aBUCHUMOCTH OT
pacueTHOM cXeMbl OaJKu, CM.pUC.S).

PacdeThl CTHIKOB MOJIOK U CTEH-
KU BBITOJHSAIOTCS Pa3IeNbHO.

M3rubarommii MOMEHT, JeHCT-
BYIOIIIMI B CEUYEHUH, paCHpEACsieTCs
MEXJ1y TOJIKAMU M CTEHKOW MpOoIop-
IIMOHAJIBHO MOMEHTaM uHepiuu. Ilo-
nepeyHasl CHjia MOJIHOCThIO TepelaeT-
Csl Yepe3 CTEHKY.

M _ Mcmbma ) ]x noJiox
noiox Ji s
X banku
M v
_ CMbIKA - X CIMeHKu
M cmenku Ji nJIn
X OanKu
M cmenxu M cmuika noJox *

Hecymiast cnocoOHOCTh OJIHOTO
BBICOKONIPOYHOTro Oonta (Jp, ompene-
asercs [1, . 131% m.11.13*].

Pacuem cmwvika nonox

[Tonka OaJKu MEepeKpbIBAECTCS TPEMs HAKJIAJKaMHU: OJHAa BEPXHSSA U
IBE€ HIDKHUE, ITMPUHA KOTOPBIX ONPENEISETCS 1O pUC.9.

[llnpuHa BepxHEeW HAKJIaAKU

[IInpyHa HUKHEN HAKIIAIKU

bHH = (bn -

fom — 2kr— 2 cM) - 0,5.
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[TpononpHOE ycuire, iepeaaronieecs 4yepes MoKy Oaku:

NnoJKu

B hcm + ti’l
Tommuna HaKJIaJI0K OIIpEeIIAETCS] u3 yCJI0BUS
8,!
bt <(b,t,6 +2b,t.),t, =———— n npunumaercs no I'OCTy Ha ym-
8,, +26,,

CTOBYIO CTaJb.

KonuyecTBO BBICOKONPOYHBIX OONTOB OMpeAeNsercs Uil MoJyHa-
KJIAJIKU U JOJKHO OBITh OKPYIJIEHO B OOJBIIYIO CTOPOHY JO YETHOTO 3Ha-
yenus [1, ¢. 132*]: paccTostHUS MEXy IIEHTpaMH OOJITOB U JI0 KpaeB dJie-
MEHTOB HazHayathb 1o [1, Tadm.39].

Pasmematorcst 00JTHI B PSIIOBOM WM IIAXMAaTHOM TOPSIIKE HA MU-
HUMAJIBHBIX PACCTOSHMSIX B COOTBETCTBUU C [l, Tabu. 39] B 3aBHUCHMOCTH
OT Koam4ecTBa 001TOB (puc.10).

TILmILL I M =
Tﬁjﬁﬂ T .
- I 1 L & 8 —— = g
S o e e~ i ge
ooy T
0 o e o = 11—
ln
BepxHnss 1-1 Momnka
HaKJIagKa | BAIKH
——
1 _QCQ ‘ !
lH

Puc. 10. Pa3zmemnienre 00ITOB B CTBIKE MOJIOK
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Pacuem cmwvika cmenxu

CTreHKa TeEpeKphIBaeTCS JBYMS BEPTHKAIBHBIMH  HAKJIaJKaMU
(puc.11).

Nmax

p’

#‘r

‘ =

H‘

H

/i
l

lmax

L

ﬁw

%

CThIKA [

Ocob

t
Lem

\
-
|1] -
|
\

Puc. 11. Pa3memnienre 001TOB B CTBIKE CTEHKH

BeicoTa Haknaaku pasHa h, = h,,, —2k, —2 cm.

TonmuHa HaKIAIOK OMPEAEIAETCS TaK Ke, KaK TOJIIIMHA HAKIIAJIO0K
MOJIKH, T.C. M3 YCJOBHUS PABCHCTBA ILIONIAJCH, IIEPEKPHIBAEMBIX U Iepe-
KPBIBAIOIIUX JICMCHTOB.

[Tomepednas cuiia pacmpeseisseTcsi paBHOMEPHO Ha Bce OONTHI TMO-
JTYHAKJIAJIKH:

_ Qcmbma
V - ’

n
rac n — 4uciio 00JTOB Ha IIOJIYHAKJIaJAKC, OIMPCACIIACMOC ITOCJIC KOHCTPYH-

poBaHUs; (.pyxa — MOMEPEUHAS CUJIA B MECTE CThIKA (CM.pHUC.5).

Jlnst ompeneneHnsl yCWIMA OT MOMEHTa OOJTBhI PAacCTAaBJISIOTCS II0
BBICOTE CTEHKH Ha TPHHAITOEC KOJUYECTBO TOPHU3OHTAIBHBIX PSIOB CHM-
METPHUYIHO OTHOCUTEIHFHO HEUTPAITLHON OCH.
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Ycunue B HanOosee 3arpy>keHHOM 00JITe
[

Nmax = Nl = c::g?;zmax ’
1
r€ m — KOJUYECTBO BEPTHUKAIBHBIX PsSIZIOB OOJTOB B IOJIYHAKJIAJIKE;
Imax — MAKCUMAJIBHOE PAcCCTOSIHUE MEXy KpalHUMU CUMMETPUYHO PacIo-
JIO)KEHHBIMU OOJITaMH; /; — pacCTOSIHUE MEX]y MapamMu OOJITOB, pacoJio-

KEHHBIX CUMMETPUYHO OTHOCHUTEJIBHO OCH X; Zliz — CyMMa KBaJIpaToB

mraroB OOJITOB.
YcnoBue mpoyHOCTH IS Haubosee 3arpyKeHHOTO 0oJiTa OT H3TH-
OaroIero MOMEHTA U MOMEePEYHON CHJTBI:

S=\N2 +V*<0,,

rae S — paBHOJCUCTBYIOIIASI YCWIIMI B 0OJIT€ OT MOMEHTA W MONEpPEeYHOMN
cuiibl; Oy, — paCUETHOE YCUIIME, KOTOPOE MOXKET OBITh BOCIIPUHATO KaX0M
MMOBEPXHOCTHIO TPEHUSI COCAMHSAEMBIX 3JIEMEHTOB, CTSHYTBIX OJHUM BBICO-
KOMPOYHBIM 00siTOM, onpenensercs mo [1, ¢. 131%].

Ecnu ycnoBue nmpoYyHOCTH HE BBIMOJIHAETCS, HEOOXOAUMO M3MEHUTD
KOJINYECTBO PSJIOB MO BEPTUKAIU WJIM YMEHBIIWUTH IIar OOJITOB U IMOBTO-
PUTH pacyer.

[ITaru 6OATOB MO MUPUHE HAKIIAJKH MPUHUMAKOTCS MUHUMAJIbHBIMU
B COOTBETCTBUH C [1, Tabm. 39].

2.3. lleHTpasbHO-C)KAaTAST KOJIOHHA
2.3.1. KoncmpykmueHnasa u pacuemHasn cxembl

Ha puc. 12 npencraBieHp! KOHCTPYKTUBHAS U pacdeTHAST CXEMBbI KOJIOHHBL.
PacuerHast nmuHa CTEP)KHS KOJOHHBI
lO = lk‘ “H,

rae u — Ko3(QPUIUEHT YCIOBUHN 3aKpEIJICHUS KOHIIOB CTEPXKHS, MPUHU-
Maercs 1o [1, Tadm. 71, a].

["'eomeTpuueckas AJMHA KOJIOHHBI TIEPBOTO 3TaXa:

l.=h,+h, +0,5h,;.

h; =0,7M ... 1 M — paccTosHiEe OT HYJIEBOM OTMETKHU J10 0Ope3a GyHa-
MEHTA.
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|
|
|
h,;
|
|

ly

0,000

i .
I
|
|
|
|

Puc. 12. K pacuety KOJIOHHBI:
a) KOHCTPYKTUBHAs cxema; 0) pacueTHas cxema;
N, — pacueTHasi Harpy3Ka Ha KOJIOHHY 1-ro sTaxa

2.3.2. Onpeodenenue pacuemnou Hazpy3Ku HA KOJIOHHY

Ha xoioHHY nepenaroTcst Harpy3Ku:
— OT IJIaBHBIX U BTOPOCTENEHHBIX OAJIOK MEPEKPHITUS KAXKIOTO ITAXKa,;
— YepJaYyHOI0 MEPEKPHITUS;
— Beca MOKPBITUSA U KOHCTPYKIIMHA KPOBJIH;
— cOOCTBEHHOI'O Beca KOJIOHHEI,
— CHErOBOU HArpy3KH.
PacueTHas Harpy3ka Ha KOJIOHHY 1-To 3Taxa

NR‘ = 2(R26 +R66 )(na _1)+ (Qqn +quyf +QCH1112 +n311<7/che) ’
rae R.; 1 R,; — OOpHBIC pEeaKlUK TJIaBHOM M BTOpPOCTEINEeHHOM O0anok; F,,
— OPUEHTUPOBOYHBI HOPMATUBHBIN BEC IOTOHHOTO METpa KOJIOHHBI, MPU-
HUMaeMbli paBHBIM 1 KH/M.
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2.3.3. Onpedenenue pazmepos nonepeuHo2o ceueHus KOJI10HHbl

Y

tcm
T
|
\
|
|
|
[
|
|
|
T
n

t, hcm tn

Puc. 13. [Tonepeunoe ceueHrne KOJIOHHBI

[Tnomanp MomepeyHoro CEUYeHHs KOJIOHHBI OMPENEIIeTCs U3 yCIo-
BUSL yCTOMUMBOCTH (puc.13):

N

— <Ry

47

Py
rae ¢, — Ko3QPUIUEHT POJAOJIBHOTO U3ruda, Jis MPEeABAPUTEILHOTO pac-
yeTa NpuHUMaeTcst o Tuokoctu A, = 90 [1, tabn. 72]; A — niomanp ceye-
HUS KOJIOHHHBI.
TpeOyemast miomaab cCeUeHHs KOJIOHHBI U3 YCIOBUS YCTOMYUBOCTH

4> Ne

mp :
o Ry,
Pa3MepsI MOI0K ¥ CTEHKH JOJHKHBI OTBEYaTh KOHCTPYKTHBHBIM Tpe-
OOBAHMUSIM:

1) 4, = 0,84,,; 5)¢, <t <3t,;
2) Aem = 0,24, 6) ¢, <40 mm;
11
3) by = ho: N h, = —..—l;
) ’ ) (20 15) 0
4) tow =8 ... 16 MM; 8) h™" =30 cm.

[lIo 3TuM TpeOOBaHUSM HA3HAYAIOTCS pa3MEPbl CEUEHHUS B COOTBET-

ctBuu ¢ ['OCTom Ha TMCTOBYIO CTab.
23



2.3.4. IIposepka obweit ycmouuugocmu KOJ10HHbL OMHOCUMEIbHO OCU X

oc=—"—<Ry
yic?o
@A
rne A — nnomans ceuenus, A=2b,t,+t,,h,; I, — MOMEHT HHEpLIUH
CCUCHM, I, = 2+ ; I, — pPagMyC HHEpLUU CEYCHU,
12 12
Ix EO

i, = q; A, — THOKOCTB CTEpXKHA, A, = —.

Iy

[To momy4yeHHOMY 3HAYEHHUIO TUOKOCTHU OomnpeAensiercss KodPpUuIneHTt
npoaoiabHOro m3rmba [1, Tabm. 72] W BBINOJHAETCS MPOBEPKA YCTOM-
YUBOCTH.

[Ipyn HEBBITOTHEHUH YCIIOBUS YCTOMYMBOCTH [5% pe3epB HAILEKHO-
CTH | HEOOXOIMMO U3MEHUTH Pa3MEPhl CEUCHHS U TOBTOPUTH PACUeT.

2.3.5. IIposepka mecmuoit ycmouuugocmu 3,1eMeHmM 08 KOJ1OHHbI

IIpoBepka MECTHOU YCTOMYMBOCTH CTEH-
KU KOJIOHHBI BBITIOJIHACTCS 1o [1, m. 7.23%].

CmeHnka KoJoHHbI

cm

pu >30 1o BBICOTE KOJOHHBI CTaBSTCS

cm

IIapHBIE [IONIEpEeYHbIe pedpa JKECTKOCTH Ha
paccrosHum 2,54, (puc.14).

[IIuprna pebep npuHUMaeTcs

2,5hem

h
b > 140 mm.

P30
TonmuHa pedep
bp
4MM <1, =—.
15

hcm

Puc. 14. K pacuery
MECTHOU yCTOMYHUBOCTH
CTEHKH KOJIOHHBI
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llonxa kononHwbl

Jlnst oOecriedeHrs MECTHOM YCTOMYMBOCTU MOJIOK JIOJKHO COOJIIO-
natbes yeqoBue [1, m. 7.23*, tabmn. 29%]

®r < (036+0,10% ) |2,
’ R

n

2

IIOJIHCHHUHU 3TOI'0 YCJIIOBHUA HGO6XOI[I/IMO N3MCHHUTL pPa3sMCpbl IIOJKH M I10-
BTOPHUTH PaCuCT KOJIOHHBI.

y
/
— — 8 E 6, I
rae A, — ycnmoBHas THOKOCTh, A, =—— |—, 6, =—-—-""_ TIpH HEBHI-
t, | R, 2

2.3.6. ba3a konounvl c mpaeepcamu

KoHcTpykTuBHas cxema 0a3bl KOJOHHBI IMpejcTaBieHa Ha puc.l5. Ilno-
11a/1b OMOPHOM TUIMTHI PACCUMUTHIBAETCS U3 YCIOBHS MPOYHOCTH (hyHAaAMEHTA

K

<R7v.,,
y bY

on

2
rae R, — pacuerHoe compoTuBieHue Oerona (mpuin4), kH/em™; y, — xo-

3G (PUIUEHT yBeIUYeHUs R, B 3aBUCHMOCTH OT COOTHOLICHHMS IUIOIIAACH

A
Q)YHﬂaMeHTa n OHOPHOﬁ IUIATBI, IIPAU a2 =2.
A

on
Onpedenenue pasmepos ONOpHOU NaUmbl

Tax xak rabapuTHble pa3Mepbl KOJIOHHBI b, ~ h_ , OIOpHAas IJIUTA

cm?

(puc.16) npunumaercst kBaapaTHoil co ctopoHoit B =.,/A4 , 1mo 'OCTy Ha

on
JIUCTOBYIO CTaJib. TOJIIMHA OMOPHOM IUIMTHI PaCCYMTHIBACTCS TOCJIE KOH-
CTpyHpOBaHUs 0a3bl.
DaKTUYECKOE PEAKTUBHOE JaBJICHUE HA IUIUTY:




2
4 N B 3
| |
| |
| |
| | 5
1 \ \
| | | 1
Y | N Adh
4 ]
| |
R | | - | 3
; ) .
A | V
A A
DR | O . | s
\ | \
| | | 5
|
B

Puc. 15. KonctpykTuBHas cxema 6a3bl KOJIOHHBI:
1 — onopHas muTa; 2 — CTEPKEHb KOJIOHHBI;, 3 — TPABEPCHI;
4 — pebpa KEeCTKOCTH; 5 — OCH aHKEPHBIX OOJITOB
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B

Puc. 16. K pacueTy onopHO# MJIUTHI
Onpeodenenue pazmepos mpasepc u pebep 6asvl KOJIOHHDbL

TpaBepchl 1 pedpa )KECTKOCTH MpeIHa3HAYEHBI JJIsl paBHOMEPHOIO
pacrpeiesneHdsl Harpy3ku OT CTEPKHSI KOJIOHHBI IO IUIOLIAIU OIOPHOM
uThl (puc.17).

3anatoTcs BEJINYUHBL:

lyp =10..14Mm;
t, =t,, —2 MM;
h,=0.8h,,.

BricoTa TpaBepchl onpenensieTcs U3 yCJIOBHS MPOYHOCTH CBAPHBIX
IIBOB, TPUBAPUBAIOIINX TPABEPCHI K CTEPKHIO KOJOHHBI.

4Bk sh,,

N
K + 2t

>
443 f k Vwe
re k, TpUHAMAETCs k}“i“ <k, <12t

= wa 7/wf Ves

mp mp >

mp» THE k7" mpuHuMaercs mo [1,
Tabn. 38*]. Pasmepsl TpaBepc U pedep MPUHUMAIOTCA B COOTBETCTBUM C

['OCTowm Ha mucroByto crans. [Ipu atom 4, < h, =100 mm.
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Iy
| |
[ R | R A | R l
| | Lo
VI
| V
:a 2 S
4
| |
SR | .
| |
‘ B

Puc. 17. K pacuery TpaBepc u pedep xKecTKOCTU 0a3bl KOJTOHHBI:

N — BBICOTA CTEHKH KOJIOHHBI; ¢, — TOJIIIAHA TIOJIKA KOJIOHHBI; f.,, — TOJIIMHA CTCHKH
KOJIOHHBI; b, — INIMPHHA MOJKU KOJIOHHBI; /1,,, — BBICOTA TPABEPCHI; 1, — TONIINHA TPa-
BEPCHI; /1, — BEICOTA peOpa KECTKOCTH; ¢, — TOJIIUHA peOpa JKECTKOCTH;

t,n — TOJIIUHA OMIOPHOW TUIUTHI
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OnpeodeneHue moauuHvl ONOPHOU NIAUNbL

Onopnas mumra (puc.18) npeacrasuser coOOW MIACTUHKY HA YIPY-
rOM OCHOBAaHHMM ((PyHIAMEHT), 3aKPEIUICHHYI0 HAa pa3HbIX y4acTKax IO
nByM (4), tpem (2,3) u uerbipeMm (/) cTOpoHaM TpaBepcamu, pedpamu,
CTEHKOM U MOJIKAMU KOJIOHHBI.

OTH MJIACTHHBI 3arpy>K€Hbl PAaBHOMEPHO PaCIpEEICHHBIM PEAKTUB-
HBIM JIABJICHHEM CO CTOPOHBI (pyHIAMEHTA O j, Ha MOJIOCE IUPUHOH 1 cM.

g, =041 cm, kH/em.

Ln

|
|
T
|
b,
|
__
|
|
b,

|
|
]
|
b
|
.
|
|
b

Puc. 18. K onpeaeneHuto TOJMMHBI OMIOPHOM TIITATHI
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JIns onpeneneHus TOJMIIMHBI OIMOPHOM IIJIMTHI HA KaXJOM YYaCTKE
BBIYHCIISIIOTCS M3rM0arole MOMEHTBI, 3aBUCSIINE OT COOTHOLIEHUS CTO-
poH. [Ipu onupaHuu Ha TPU CTOPOHBI — 3aIEMJICHHON K CBOOOAHOM; IIpU
ONMUPAHUH HA YETHIPE CTOPOHBI — OOJIBIIECH K MEHBIIEH.

VYyacTtok 1 — pabotaer Ha U3rM0 KaK IJIACTUHA, ONIOPHAS IO YETHIPEM
ctopoHaM. M3rubarommii MoMmeHT M, paBeH

M, = quqba12 )
rae a — Ko3(PUIUEHT, 3aBUCSIITUNA OT OTHOIIECHUSI IJIMHHOW CTOPOHBI 8| K
KOPOTKOH a1, o = 6,/ a; (cm.pui. 5).
VYuactku 2 u 3 — macTuHa, onepras 1o TpeMm cropoHam. KMiarubaro-
e MOMEHTHI M, U M3 paBHBI:

_ 2.
M2 - ﬁQdyaz s
_ 2
M; = ,qub% )
rae f — ko3(pUIMEeHT, 3aBUCSIIUN OT OTHOIIECHUS 3aKPEIJICHHON CTOPOHBI
IUTACTUHBI 6; K CBOOOHOM a;, S =6,/ a; (IpuiL. 5).
VYuacrok 4 — onupaercs 1o A8yM cropoHaM (puc.19). Mzrubarommii

MOMEHT ONpeAessIeTcs KaK Ul TIaCTHHBI, OIEPTOH IO TPEM CTOPOHaM, C
YCIIOBHBIMH pPa3MepamMu ay U 6.

M, = ,qubaf .

Puc. 19. K pacuery yuyactka 4
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TOJIH_II/IHa OHOPHOﬁ INIMTBI OIPCACIACTCA W3 YCIIOBUSA IMPOYHOCTH
yY4acCTKa IIaCTUHBI C MAKCUMAJIbHBIM I/ISFI/I6aIOHII/IM MOMEHTOM M max

Mmax
(o) ZW—SR,VJ/C’

ni

rac
Clemety;, M M., -6

max ., max

" 6 Ry. ™ \Ry.-1
TommuuHa nmTel npuHUMaeTcst B coorserctBur ¢ ['OCToMm Ha nmc-
TOBYIO CTaJlb U HE JOJDKHA NpeBbIaTh 40 Mm.
Ecmm ¢, > 40 MM, HEOOXOIUMO YMEHBIIUTD M.« IIyTEM MTOCTAHOB-

KN AOITOJIHUTCJIBbHBIX pe6ep ’KECTKOCTH Ha HamOoJjee 3arpy’KCHHBIX y4acCT-
Kax 1M IHOBTOPUTH pacCUcCT.

3. TPA®UYECKUI PA3JIEJI PI'P

Yeprexu BITOIHAOTCA Ha iucTax popmara A4 unu Ha popmate A2:
1. I'maBuas 6anka B Macmrade 1:20, nBa ceuenns B Macmrabde 1:5.
2. bonaToBOI MOHTaXHBIA CTHIK TJIaBHOW Oayku B macmTade 1:10 B aByX
MPOEKIHUSIX.
3. baza xKoj10HHBI B TpeX mpoekiusx B macirade 1:10.
4. CTbIK BTOPOCTENIEHHOW OAJIKM C IIaBHOM B ABYX MPOEKIUSAX B MacCIITa-
oe 1:10.
5. CtbIk OaJIOK ¢ KOJIOHHOM B TpexX NMpoekuusax B Macuraoe 1:10.
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3aaHue HA KYPCOBYIO

padory

Pa3mepsl (/;%];) siueiikn 0aJ104HOM KJIETKH (B MeTPaXx)

Lpunoocenue 1

Bropas mudpa mmdpa
1 2 3 4 5 6 7 8 9 0
1 6,9x12,0 6,1x16,0 6,4x10,0 4,9x19,6 7,1x15,0 5,2x14,5 5,9x18,0 5,4x15,6 | 6,7x10,0 6,4x11,6
s 2 6,8x12,6 6,2x17,7 6,0x10,5 4,8x19,2 7,2x14,7 5,4x14,0 5,6x18,6 5,5x15,2 | 6,8x10,5 6,5x11,2
=y 3 6,7x13,2 6,3x17,4 7,0x11,0 4,7x18,6 7,3x14,4 5,5x13,5 5,7x19,2 5,6x14,8 | 6,0x11,0 6,6x10,8
E 4 6,6x13,8 6,4x17,1 5,1x11,5 5,0x18,4 7,4x14,1 5,8x13,0 5,6x19,8 5,7x14,4 | 7,1x11,5 6,7x10,4
& 5 6,5x14,4 6,5x16,8 6,9x12,0 5,1x18,0 7,5x13,8 5,8x12,5 5,5x20,4 5,8x14,0 | 7,2x12,0 6,8x10,0
= 6 6,4x15,0 6,6x16,5 5,7x12,5 5,2x17,6 7,6x13,5 5,9x12,0 5,4x21,0 5,9x13,6 | 7,3x12,5 6,9x19,6
= 7 6,3x15,6 6,7x16,2 6,8x13,0 5,3x17,2 7,7x13,2 6,1x11,5 5,3x21,6 6,0x13,2 | 7,4x13,0 7,0x19,2
§ 8 6,2x16,2 6,8x15,9 6,3x13,5 5,4x16,8 7,8x12,9 6,2x11,0 5,2x22,2 6,1x12,8 | 7,5x13,5 7,1x19,8
= 9 6,1x16,8 6,9x15,6 6,0x14,0 5,5x16,4 7,9x12,6 6,5x10,5 5,1x22,8 6,2x12,4 | 7,6x14,0 7,2x18,4
0 6,0x17,4 7,0x15,3 5,7x14,5 5,6x16,0 8,0x12,3 6,6x10,0 5,0x23,4 6,3x12,0 | 7,7x14,5 7,3x18,0
Hany3KI/I H TOIIOJIHUTCJIBbHBIC JaHHbBIC
HopmaTuBHas Harpyska Ha Pacuernas Harpy3ka oT uep- HopmatusHas UYucno | Bpricora staxa (ot Paiion
MEKIYITaXHOE nepekpbitue, kKH/m” JTAYHOTO MEPEKPHITHS, Harpy3ka OT IOKPBITHS |3TaXKeH, [ojla 10 HU3a IJIaBHOM| CTPOUTENhCTBA
ITocTosiHHas Bpemennas kH/M? Y Beca KpOBIIH, kH/M? n, 0ankn), h, .M

1 2,9 6,5 4,0 0,90 3 4,2 1

o 2 2,8 5,0 3,0 0,60 4 5,4 2

_& 3 3,2 5,5 3,8 0,75 5 6,0 3

5 4 2,5 6,0 4,2 0,50 3 4,8 4

g 5 2,0 6,5 3,6 1,00 4 4,6 5

E |6 2,6 7,0 3,2 0,85 5 4,2 1

E 7 2,4 7,5 3.4 0,70 5 5,4 2

g 8 3,0 5,0 4,4 0,95 3 6,0 3

9 2,2 5,5 4,5 0,60 4 5,4 4

0 2,7 6,0 3,5 0,65 5 6,0 5




Ipunoocenue 2

Cragab ropsuexkaranas, 0ajaku asyrasposbie no 'OCT 8239 — 89

133

Ho- JIunennas | Ilnomans C .
MIPaBOYHBIC JTAHHBIE JJI OCe
Mep Pasmepsl, MM IJIOTHOCTH p, | CEUCHUH,
Oayku Kre/Mm oM’ X-X y-y
h b S t R r I, cm” w., RS Iy, cM | S, RS I, cm’ w.,, RYs i,, CM
10 100 | 55 [4,5| 7,2 7 12,5 9,48 12 198 39,7 4,06 | 23,0 17,9 6,49 1,22
12 120 65 (48| 73 | 75| 3 11,5 14,7 350 58,4 488 | 33,7 27,9 8,72 1,38
14 140 | 73 49| 7,5 | 8,0 | 3 13,7 17,4 572 81,7 5,73 | 46,8 41,9 11,50 | 1,55
16 160 81 | 5 | 7,8 | 6,5 | 3,5 15,9 20,2 873 109 6,57 | 62,3 58,6 14,50 | 1,70
18 180 | 90 | 5,1 8,1 9 13,5 18,4 234 1290 143 7,42 | 81,4 82,6 18,40 | 1,88
20 [200]100|52| 84 | 95 | 4 21 26,8 1840 184 8,28 104 115 23,10 | 2,07
22 1220(110(54| 8,7 | 10 | 4 24 30,6 2550 232 9,13 131 157 28,60 | 2,27
24 1240 |115]5,6| 9,5 | 10,5| 4 27,3 34,8 3460 289 9,97 163 198 34,50 | 2,37
27 1270125 6 | 9.8 | 11 | 4,5 31,5 40,2 5010 371 11,2 | 210 260 51,50 | 2,54
30 [300(135]6,5]10,2| 12 | 5 36,5 46,5 7080 472 12,3 268 337 4990 | 2,69
33 1330140 7 |11,2| 13 5 42,2 53,8 9840 597 13,5 339 419 59,90 | 2,79
36 (36014575123 14 | 6 48,6 61,9 13380 | 743 14,7 | 423 516 81,10 | 2,89
40 400 | 15583 | 13 15 | 6 57 72,6 19062 | 953 16,2 545 667 86,10 | 3,03
45 1450|160 9 | 142 16 | 7 66,5 84,7 27696 | 1232 | 18,1 708 808 101 3,09
50 500 (170| 10 [ 15,2 17 | 7 78,5 100 39727 | 1589 | 19,9 | 919 1043 123 3,23
55 550180 | 11 |16,5| 18 | 7 92,6 118 55962 | 2035 | 21,8 | 1181 | 1356 151 3,39
60 |600[190 |12 |17,8] 20 | 8 108 138 78806 | 2560 | 23,6 | 1491 | 1725 182 3,54
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I'OCTpbl Ha IMCTOBYIO CTAIB

Craasb aqucroBas ropsuexkaranasi, 'OCT 19903 — 74*

Ipunoocenue 3

TonmuHa, MM

[IInpuHa, MM

6,7 700, 710, 750, 800, 900, 1000, 1100, 1250, 1400, 1420, 1500, 1600, 1700, 1800, 1900, 2000

8,9,10 700, 710, 750, 800, 900, 950, 1000, 1100, 1250, 1400, 1420, 1500, 1600, 1700, 1800, 1900, 2000,
2100, 2200, 2300

11,12 1000, 1100, 1250, 1400, 1420, 1500, 1600, 1700, 1800, 1900, 2000, 2100, 2200, 2300, 2400, 2500

13, 14, 15, 16, 17, 18, 19, 20 | 1000, 1100, 1250, 1400, 1420, 2200, 2300, 2400, 2500, 2600, 2700

21,22,24 1000, 1100, 1250, 1400, 1420, 1500, 1600, 1700, 1800, 1900, 2000, 2100

26, 28, 30, 32 1250, 1400, 1420

34, 36, 38, 40 1250, 1400, 1420, 1500, 1600, 1700, 1800, 1900, 2000, 2100

Crajb npoxkaTHasi LIMPOKOIOJIOCHAs YHUBepcaabHast, ['OCT 82 — 70*

TonmuHa, MM

[IInpuHa, MM

6,7,8,9,10,11, 12, 13, 14, 16, 18, | 200, 210, 220, 240, 250, 260, 280, 300, 320, 340, 360, 380, 400, 420, 450, 480, 500, 530,
20, 22, 25, 28, 30, 32, 36, 40 560, 600, 630, 650, 670, 700, 750, 800, 850, 900, 1000, 1050

[IInpokonosiocHas CTallb NOCTABIISIETCSA JIIUHOM OT S...12 M, BO3MOXHO 70 18 M

Craan noaocosasa 'OCT 103 - 57

TonmuHa, MM

[IInpuHa, MM

4,5,6,7,8,9,10,11, 12, 13, 14, 15, 16, 18,
20, 22, 25, 28, 30, 32, 36, 40

50, 56, 60, 63, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110, 120, 125,130, 140,

150, 160, 170, 180, 190, 200
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PacuyeTHoe conpoTHB/IeHHe 0€TOHA CKATHIO R,

Ipunoowcenue 4

lpunooscenue 5

Kiacc mpounoctu B7,5 B10 B12,5 B15 B20
PacuetrHoe conpoTuBieHue, kH/em® 0,45 0,60 0,75 0,85 1,15
Koy puuuenr a
b/a 1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 >2.0
o 0,048 | 0,055 | 0,063 0,069 0,075 0,081 0,086 0,091 0,094 0,098 0,125
Koy¢ppuuuenr 3
b/a 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 >2
B 0,060 0,074 0,088 0,097 0,107 0,112 0,120 0,126 0,132 0,133




