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pacseTa ganGonee 2acTo
HETPYKIRf PASHHIHHZ BUNOR U -HA

%, a4 TaKKe HEKOTOPHX enenuanhibX KOHCTDYKﬂHechggyeflé i
aHaueHu, WX BETCDEC Pacuerst BHIOAHEHE € yqe:rou it il
cTaBngmma MBYLHX JAOKYMEHTOB B MeKLyHapoRRou cHuCTe ot
i gﬁp% Tnplano}xeum LAHBE OCHOBHLC cupasouHbie Marepmgﬂ,.
gggéxo,u.ﬁmme pH HDOEKTHQOBHHHH g pacuetre CTanbHhX

pyxn}véﬁ;lra npenmasHadena am HBKEREPHO-TEXHHICCKUX
FUKOB NDOEKTHHX opraunsainuli ¥ CTYACHTOR.
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NPEAUCIAOBUE

Kunra conep:xut rnoapobusie npuMephl pacdetra ¥ KOHCTPYHPOBA-
HHU# OCHOBHEIX CTDOHTEJbHBIX H HEKOTOPBIX CICLHAJBHHX BHAOB KOH-
CTPyKuIui, . ’ ,

B nacrodumes H3zaHgH PACUeTHl CTAABHEIX KOHCTPYKUHH, KOHCTPYK-
THBHEIE TpeOOBaHHA K HHM H TPHJIOMEHHS NPHBEAEHBl B COOTBETCTBHE
C HOBBIMHM HODMATHBHLIMU HOKYMECHTAaMH. HOCTpOEHHe KHHTH H pacno-
JIOKCHHE MaTepHajia CCTaBJ/JieHEl NPEXKHHMH., ’

Marepnas B KHure pacnpejesien Tag, YTO KamIpl maparpad mo-

- CBRINEH PACUETy OTACIbHON KOHCTPYKINH HJH COOpYxeHHs. B ceasy

€ TeM YTO HEKOTODHIE M3 MPUBEAEHHLIX B KHUTe KCHCTPYKIuill paboraior

Ha KpyueHHe, OTASAbHBI naparpad HOCBAmEH pacyeTy CKBOSHOTO

CTeDIKHA Ha KPYUeHHe. ,

Hana Soapimefi KOMRAKTHOCTH MaTepHAAA H AAs yXo6CTBa HOIH30-
BaHU$ M BCE YKa3aHud [10 PACUeTY U KOHCTPYHPOBAHHIO KAMAOTO BHAA
KOHCTPYKIIY TNpHBeACHH 8 Hadajge naparpada B cxkartoll radauunof
thopme.

- B ocuoBy pACuUeTOB [OJOJKEHB! CTPONHTEJIBHEIE HOPMBI H IPABILIA:
«Hopmu npoekruporanns. Craipapie Koucrpykunn». CHull 11-B.3-72,
«Harpysgu u Boszeficreusiy CHufl 11-6-74. B pacuerax AHCTOBBIX KOH-
crpyruuil # kpasnos Hapszy co CHull ncnonpsosausr apyrie cnenuain-
HbIE HOPME!, IPHMEHEHNEe KOTOPHX B YKa3aHHHIX CAy4anx 00a3aTeqbHo,
H 3TO OTOBOPEHO B TescTe. K corkadeHmio, sTH creluaibHEe HOPMbI gyac-
THYHO yCTapesn, sHauuTeabHo oTangatorea or CHull u tpebyior nepe-
eMotpa B cooreererBun co CHull, Oxsakgo wukagux usMenenuli B gux
1€ BHOCHJIOCh H Pacyers (FaM, TAe 3T0,T7pefoBaloch) BHUIOIHEHH B HOJ-
HOM COOTBETCTBHI C HHMH.

B xuure 0oibpuioe BEAMAHHE YAGNSCTCH aHAIN3Y PemeH#fl ¢ Touk:
BpeHHA pacxola CTajH, HOSTOMY JAETCs! HECKOABKO BAPDHAHTOB Deile-
Huft psaga mpuMepoB. B HeoOXOMHMEIX CIYVYasX UPHBEARHH PACUETHL
HO YKaszanusM, AAHHBEDN B THIOBLIX CEPHAX.

- B npraomenns K gHHTE AaHbl COPABOYHLE MaTepHaan o Taliaui,
YIPOLIAIORIE PAcUeTs! ¥ noibop cedennii. : .

Artop BHipamaer rAvOOKYIO HPH3HATEILHOCTS PELEH3EHTY pyKOnH-
CH KaHA. TeXH. Hayy, jow. T, H, MopauesckoMy 3a paa qedsbix save-

"amnii B COBETOB,
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Ob6osHavennmly — pacuernas LAuUHA WBa, PaBHAS NOJHON ero JiHe
Hpu BLBONe UBA HA WOAKAAZKEX, 8 B OCTALLHLX CAyuasX paBHag HOAHOH Jnuie
B MENYC | eM (Im == Iy = 1 cM); 8§ — HanMensmas U3 TOJIMUH COSHHACMBIX
2JeMeHTOB; [ — Koapbrunent; npu OLHOOPOXOAHOR aBTOMATHYECKOR CcBapxe
f = | opnm mByx- w Tpexnpoxonmol aBToMarryeckolf ceapke P = 0,9, npu oxuo-
Ipoxoancit monyasToMaTHUECKOH CBapRe B = 0,85, npm 1eyx- u TPEXNPOX 0O
DonyasToMatHuecKolf ceapre §=0,8; a npu MHOrOUPOXONHOE & pyuHO#l cBapke
P =07 hy — Toamuna yrzosore msa (gater); k — xospdunmeny nepejaus
LEHTDANBHOLO yCHMHA HA UIOB y OGYMEA yroaka; RCB — pacuerioe conpoTHE-
JICHHE "CBADHHIX COSAHBEHBE (oM. Taba. 13 NpRA.); b — mupuna npusapusaeMol;
fI0JIRH YTOARA.

Mpumep 1. Isa amncra us craau Cr3 (xa1ace crau C38/23) ceye-
HEeM 250 12wy coenuens npsaybv CBapHBIM HIBOM BCTHIK IPH pac-
HIETHOM pactarusaiomeM yewinn N o= 490 xH (cm. cxemy 1 Taba, 1).
Kaxuw cnocofos x0mkua 65Th BHIIOJHEHA cBapKa?

‘Hanpsxenue 8 mme

N 490 .
= 50,00 —{0,25—0,01) 0,017 = 70 000 K[la =170 ¥la

Ceapxa Mexer 6uITh BhIIOAHEHA BPYUHYIO BJCKTpoaaMu Tina D42,
TIPH 5TOM NO/IKeH OHITh OBecrieuel moaHLI HPOBAp M NPHMEHEHD 06bU-
HBIE CTIOCOOLI KOHTPOMA KauecTBa 1Ba, TAK KAK HPH 33JaHHBIX YCAO-

© BHAX

Ry® = 176 MITa> g, (R°® cm. mpua. 13),
B i :

Hpumep 2. Kakoe pacrsrupaomee YCHJHE MOTYT BHIASDKATH JIHC
Tol ¥3 cranu Cr.3 ceuenmem 250 12 MM, COENHHOHHEE KOCLIM HIBOM
BCTRIK € TIOJHEIM TIpoBapoM nox yriaom 45° x ocw, HpH pyuHOH CBapKe
BJIEKTpOAAMH D427

To ycsosnio npounocry Jncron :

Ny = B8R = 0,25-0,012-206 = 0,619 MH = 619 xH,
o yci10BHIO NpOYHOCTH KOCOro MmBA npn o = 45°
0,707N, 0,707N,
lmd®  (1,416—0,01)6

Ogp=Tog="

H Vags 37,7 2045 =1,16R ;Bl

LISRE (1,416—0,01)8  1,15.176(1,41.0,25—0,01) 0,012
“ - -
orhyEa Ny 2.0,707 2.0,707

= 0,585 MH =585 gH,

HanGoapmee sonyerusmoe yeuane N, = 585 xkH.

Pacuernrie conpotusienus Aansl B npaiomennsx 12 o 13,

TlockoabKY KOCHE HIBRI BCTHIK YBEHUHBAIOT OTXOXE METALIA, npu-
MEHATE HX He PEKOMEHIyeTcs., :

Npamep 8, Ha ckoabKRo CHU3MTCH Hecymas CHOCOGHOCTb 3eMeHTa
H3 NPOXATHOrO NPOHAA UPH CBAPKE €T0 BCTHIK C NOIHEIM HNPOBAPOM "
BHBOXOM HIBOB Ha NOAK/AZKH NPH PYUHOH WiH NOAYaBIOMATHYCCKON

B




KOHCTPY KTHRHBIE TPEB

OBAHNS K CBAPHBIM MBAM ¥ COEAHHEHHAM ~

XapaxTePROTHRS INBA HJIHA COCHAHERHR

TpeCOBAEHS

To/miEHa YRAOBOTO BA Mgy TPH CTas
guuccKOR M JMBAMHYECKOH Barpyskaxi
paabolmmasn

HauMeHbnan

Pacuetsas [JUBA YIJOBOrO MBA TDH
craTHueCcKOl H JMHAMHUGCKOE HArpys-

Kax
TpepoiBycTae WBH

Croigy JHCTOB PasHOl TONWEEAL Wi
HHEpUBHL TIpH JOOOR HATPYsEe

a) me Goswme 1,2 Mmepbinefl 43 TOM-

{I[fH CRApUBAEMBEIX 9JIeMeHTOB;

6) npn cpapEe BAOJL KPOMOK, AMEI0s

UEX CKpyraenus i )
il YrOJIKOB C -PA3HOH TOJULAHOM 10-

nog 81

b, Mm <6 Tt > 18

hm' l <6—1

S 4BYT2BPOBI

Ne nBy- . iy 1T
raspa- |10—12 14—16| 1327} 3040

4

B MM <4

<5 | <6 <t |{<i0| <12

GAS IBEJJIEPOBI

Nowsear) 5y | 1014|1627 | 30| 3640
B | <t | <5 | <8 lgs‘ <to

2) HanCoMLLIAN, ompefieneman  pac
qeToM H HAHMEHBILIAs— U0 KOHCTPYKTHE:
gpiM TpebOBAHAIN;

6) MAHEMAIDHYIO TOMOHHY 0C KOH:}:
pyETHBHEM PeOOBAHEAM CM. B npud, 41,

He uenee 40 sm v 4 fi 0 5 Sonee
60 hy;» Ecam cuia, fepefanacMan BoM,
BO3HHEaST Ha BCeM €r0 RPOTHAMKEHAH,
ro nanbodbiliaf AJNURA UIBE HE OrpaHH.

gupaetes. [LJIf 3JEMCHTOB epM  HaBe
MeHblige AJHEE LBOE haanrosoro

60 MM, AOBUBOTO—=HC BCEMY Topuy

Jlonyegaerea  TONLEQ BO BCTIOMOPAs
peJbUBIX  KOHCTPYRIHSX (cpynua VI
o CHull 11-B.3-72)

B crmke pasiepum JHCTOB JOJRKHN
GuTh OXMHAKOBH, A4 W0 B JHCTE
Sonpumielt TOAUHHEE BN LHDPHAN yerpa-
HBAIOT CKOCH € YKAOHOM HE gonee 1 15.
YerpolicTso CTHECB Se3 ¢EOCOB N0 TON-
mEHe paspemaeTcs npH pA3HELIE TOX
(MR JHCTOB He Gonee 4
1y, TommuEN Oonee TOHKOQPO JMCTE

wx ® He Sojee

.

M podorncerne

Xap{axrepﬂ(:’rm{a MBa HJAH COSRUBCHHEA

Tpetosanme

Crapume mBe
I B y3JaX pelueTdaTHx
KOHCTPyKHEH OpH m06oil Harpyske

Dopma YI‘JIO.BO ‘ ‘
’ O MBA [PH CTATHUE
CKOl Harpyske PH  crarHye

* To xKe, OpH AHBaMUYeCKOH Harpysge

v

Hanycx B CcoeHHEHHAR BHAXJIECTRY

. CosmecTnas patGora HA DJHO YCHJHE eBa
(3pescpOBaHENX TODUOB He JONYCKaeTed B

Henud Ha cBapre, sak/enkax (6onrax) u
TABJHIA 2

IpuBapra anemenrop x aconke ng
KOHTYDY. DaemMeHTH CHeAYeT pacnosia-
PaTh Tak, uToOM paccrosnHe MEXIY
COCeZHAME LIBAMM Ha (hacoHKe OHIO
He Mehee 50 mm

JloBas (8 mpoekre me OTOBAPHBAETCH),

i gBorﬂy'raﬂ C OTHOHIGHHEM KaTerop:
: 1 ara aranroBx weoB; | +1,5 qan
JIOGOBHIX HIROB ¢ GOJbIIMM  KaTeTOM
BEOJIL yeunssd (BOTHYTHE IIBH B OPOEK-
T& OroBapHBAIOTCH)

. He menee 5 Tomuun nanbosice Tom

ROr0 H3 CRADHBAECMEIX SJCMEHTOR

PHEIX UIBOE H 34KJIENOK (GOATOB) HAH
CICICTBHE Pa3AHYHON XECTKocTH coexu-
$pesepopanuLx TopHOB

BBICOTA ¥TJOBOTO HIRA, MM, BBHIOAHIEMOID 3A GHA BPOXOJ
Bupj cBapgm
pyTHan ! ¢ .
Honameﬁﬂe o . :n OﬂyaBTOMaTK‘IECI:aﬂ ABTOMAaTHYECKAH
mpH ceapke E , E a = = ] oy ® 2
3 = & g s
g 2 cd g &5 £5 z & % §% £
5¢ FE B3 Eg |-E8 Exn z3 $5 &
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chapke 1 TIPH OOHIUHOM KOHTPONE KauecTsa Misa no CPaBHEHHIO C e
MEHTOM TAKOTO e TpPouisi, He HMEIOMHM CTHIKOB?

Matepuan sneMeHTa CTajib Cr.3. :

Hecymas CnocoGHOCTb 5J@MEHTOB, HCHBITLIBAIONIAX  C/KaThe MpH
cBapKe He CHH3HTCSH, TaK KaK R = R, a 57eMeHTOB, HCIBITHBAOIAX
pacTsKenue i usrub, u npH OGLUEHX COCoGaX KOHTPOJs KauecTsa
1mBa (63 TpHB/CUCHHA QPHIHUCCKIX METOJOB) CHH3HTCS Ha

R—RY 10 26— 176
T 206

Mpumep 4. TpeGyercs nepexprITh croik | 100X 10 1BymMs 1010COBEL

MU HAKAAAKAMH BHAXJECTKY (pHC. 1). Marepuaa—cTajib Cr3, cBapka
py4Hast 3JI€KTPOAaMA THIA 949, CeueHue Hak/IaJlOK BEIOHPAOT 0OBIUHO
HECKOJBKO GONBIIHM CEUeHHS Tepes

, 160 g0 %0 ’ kpuiBaenoro saeventa: a1 |_100x10

e v § MOXHO IPHHATL CeueHHs HAKJIAIOK
‘ by 100 x 12 sut. [Hlupuny HarJajioK 1o
' yeaoBHAM OfecmedeHHs KECTEOCTH

cTHKA H yA0GCTBAa HAIOKEHHA LIBOB

Puc. 1 peKoMeHZyeTCs NpHHAMATD paBHO#
, jpEe noJkH. BECOTy MIBOB Y
mepa H 06yIKa YroJKa NpHHIMAIOT oxunaropofi. HanGonbias BLICOTa
Ba AOVIKHA GBITh Ha 2 MM MeHbile TOJHIHHE! NOAKH (cM. KOHCTPYKTHE-
ubie TpeGoBaHHS K CBAPHEIM piBan), T. €. 8 MM, 4T ofecnednBact BO3MOK-
-HOCTE HAJIOKEHHA HBa 32 OZHH NPOXOR {raba. 2). Haumenbiasn BECOTa
1Ba HPH TOJNMHHE IeMEHTa 12 myt — 6 v, OBa wBa (BuicoTof 6 8 8 mm)
MOTYT GBITH HAJOMEHE! 33 OJHH MPOXOR aJeKTpoLa, HO IPH BHICOTE B2

100 = 14,5%.

8 MM ZUIMHA er0 H JUIHIA HaKiafox Oyler Menblue. [TosToMY OCTaHaB-’

JIMBaeMCs HA BbiCOTE 1Ba 8 MM. ,
Jaussl MBOB NOAGHPAIOT MO YCJAOBMIO HX paBHONPOYHOCTH € Ha-

KAajKaMH Ha CHIY
N = FR = 0,1-0,012-206 = 0,247 MH.

Hagiaaky NPHBAPHBAIOT K KAKAOMY YFOIKY ABYMA HIBAMH.
05¥ 0,5.0.247

e T 3 DT et g e ]
TpeSyemas AmnHa wwBa  lm T K 6,7+ 0,008 - 147

= 0,15 M = 150 Mm.

Ofias AAHHA HAKAZIKH, C YUCTOM HEmpoBapa 10 nm u sonbl Ge3
mea 50 MM, 6yaer pasHal lyaxn = 2(150 -+ 10) + 80 = 370 s

Mipumep 5. PacranyToill S/IeMeHT H3 noaocosoil craan Crd ceueHueM
900 3 10 MM TpeOyeTcs NpHBAPHTH BHAXJCCIRY K AuCTy Toau oM 12 MM,
Hapno onpeieuTh HANMERBIIYIO Y HaXJECTRH DPH yCIOBIH paBHO=
TPOYHOCTH AEMENTA H €T0 NPHEPEIICHNS J0GOBEIM B 1ByMA (BJIaHTOe
BhME WBaMi (cxema b Taba. 1). :

[IpesensHoe ycuane, BOCHIPHHHMACMO® BJIEMEHTOM, COCTABIRAET

N = Rbd = 206-0,2-0,01 = 0,412 MH,

Bricory 1
Ba NPUHHMAIO
B «yrom — 8 . P T ONTHMA

Jlo6oBoit moB Bocn

- PHHHMaET = -

= 0.7-0,008(0,2 — 0,01)- 147 icg?fffmﬁé” = 0T (6 = 0,00) Ry =
KaXJHi 43 QVIAHTOBLIX IBOB upnx;mmcg ycuaIHe

N@:N—N" — 0,412 — 0, 157

JIBHOM 1IpE pyuHOR cRapxe

P Z =0,128 MH,
Hnuna dnanrosor
: 0 IIBA paBHa
l g Y gn;;zie HaxaecTrHi
= e 0 M =
0,7k RB . 0,7.0,008.147 T 201 =0,185 n=155 um

Hanyer  Braxaecrx ;
o , .
TpHisras sacore mga 5 I:CTaBJHIET 155/10 = 15,5> 5 rtommux.

g =8>6 mu. =8 < 1,28 wag (1,2045n == 12 MM);

HJIOU_{aAB LIOG )

X10F=19’2C2= 10 N
%rcng’gifminemeﬁfa N =FR = 19,2.185_4! 9 éga?ggf; 4331{;. Iglpegegbme
¥ oOyimka npmxomtea yemmie N, = 0,7N = 0,7.39 xH. Ha mos

Haﬁﬁgﬂgfé}:gﬂ Ny =1396—9277 = 119 xH. +396 = 277 xH;
: BBHICOTA .
= .12 MM. [lanna msa y °5lsgfi?xay o6ymra hgy = 1,28 = 1,2.10 =

fom—Ne__ g0
0, 7hm RS 0,7-0,012-147 40,01 =0,24 3=240 mm,

Hpunuman
EEHH}' {amsa y nena
XOJUM BEICOTY 1HBa J Iep paBHON JimHe mBa y o6ymxa, na-
= 0,23 m; ¥ Y mepa: paGouas ammua mma I = 0,24 yu Q,ézﬂi
g 0,119

0,7y RE 9:?'5,23447:0*905 M=5 MM, TG GONBLIE Hyur==1 My,

Hpumep 7. O

. Onpegenuts pas : :

(u3 npenu DAa3MEpLI HUBOB B CAyuae 1 ,

zmsamfx ( AYIETO IPHMEDPE) HE TOJIBKO (maﬂroim pmf’ KA yrorka
cxema 10 tabn, 1), IMH, HO H JIOGOBHIMHE

) o m i J; e ®

Hi He BQCHPﬁHE&f : 3t ; Fi4
£ 1 : M IHIBO) i
XR}' — Q,; * 0,&68

HEHET TOJKH

¢ = 0,78, (b —
(0,1 — 0,01)147 = 0,074 MEL Ha ;@i 0,01) x

BpHXOHTCSH y ] ofv
IpIxounen yousie  No =k (N = N;) = 0,7(0,396 — 0,078) —
Hnnna mea y obymka [, = 201 g0 — 025
01 =

0,7 g RO 0700 a7 T

4 0,01 = 0,19 == 190 mwm,



(hy =8 MM). niuHa wmsa y Tnepa

= —"0,7 - 0,008 - 147

y

x noJke npoduis GonpineH - TOMHE

ud momenT M
Ma 6, Ta6n. 1), Marepuall KOHCTP YK — €Talb

5ACKTPOAAMH THIA

ROl cBapke W YAOBJACT

y J21060BOFO (1BA

=M 40,0l =
0,7 fim R§B+ ’ ]

[HEMaeM TakoH ke, Kak

Buicoty wBa y nepa mpr
Iy

0,396 —0,225—0.07¢ , 0] = 0,13 n = 130 M.

Mipumep 8. Ilnanka ronmueod & = 10 MM npuBapeHa BHAXJECTKY
B ¥ TepefaeT Yepes uios ysrudaio-

= b,1 kH-M, neficTRyroliil B INIOCKOCTH naaugd (cxe-
Cr3, capka pyuna#s

D42, Tpebyerca ONPENLTHTE pasmeps LiBa.
[ITRMAJbHYIO TIPH PYS-

i cBapke MAaHKH oA

iy wBa Am = 8 MM, KaK O

BuiSupaeM TOJII
BOPAIOLLYIO [0 BHICOTE IIP

£

LLERLR LR

-
e e W ————

Puc. 2

agof 10 My, Thapusa nVaHKH [0 YCJIOBHIO necBxonpvol NLIHHD! B3,

paboTaOIEro Ha nsrub, paBHAl

o M 40,01 = 6-5,1-10° -
b""im’i’ ,Qi - ﬂ,?hm Rg‘.} s - 6’7001008‘147

+0,01=0,2 =200 .
Hpumep 9. Onpejennts TOAUHHY [mBa KpemneHns IMIankd cege-
=102 kH 1 nsrgéaxo-

neM 250 12 MM 1pH nepepespiBatoNiell CHIS a
meM MomenTe M = 9,2 xHem (cxeMa 7, Tabu. 1), Marepunal — Cranb

C13. CpapKa pyuHas 5AeKTpPOAAMH tuna 342,
W3 ypasueruil

e L3 ty
A e R Wy Bhm 1%
TRl AT

HAXOHM .

__M-“_“ : ,_______—a———b-‘
f 1 ‘/ ST 1 1/ 9.2
B e —mm V) T
U by RS 70,2447 Y 024

&
=0,01 w=10 mm,
TaK KaK g < 8 (10<< 12) u >0 mm..
sw NpHKpelieRns B Tasp C K-oGpasnofl
3 He TpH COCPeROTOuCH-
164 kH, orcrosmel

10 AONVCTHMO,

fipumep 10. [Tpopepute I
pasieaxoll KpOMOK pebep kpoHIiTeAHa K KOJOH
Ol cuMMeTpHuHOl HATPYSKE HA gponmredH P =

H

Ha 20 *
peéepO g& Ia{)zu ;&aﬁu IligJIOHHbl (puc. 2). Jnnna meos 250 mm. Toa
e ina 10 MM. Marepyan KomcrpyRumuum — Cr: mapka
py Taﬂ aeRTpoAaMH Tuna D42, — 15, ceapia
aBpoBoe coefnHeHHe C. K 3O
h . K-o6pasuoil pasnenxof
trbmﬁ%mﬂ a%aﬁomnmo MBY BCTHIK {CXeMa 3p'ratS)_~l.r1JiI§())H KpONOK paceun:
- HIBH padoTaioT Ha Harub u ¢ KA
€3, IPUYEM H 7
o pes, a Kamb
x IHTCSt CRAUHAKOBOE YCHJNE, TOJIIHHA INBOB A = éﬂ 210 wae, pae.
eTg}aﬂ mvEa mea [, = 260 — 10 = 240 mu m = 0 = 10, pac-
CHJIHA, NPHXOASIHECS Ha OQHH HIOB, pa.BHm' '

N =05P = 0,514 = 82 kH; M = 82.0,2 = 16,4 xH.u
) g 4

_ t_”L,'p 200
700%58
L ‘& [SAEANEERAREE] —f/ - |
. TR
: IE 3N . .
2 Jo 1E BE| ||| e
.k s 3F -
"10 ) Lddd
. TH 'Z’P
Puc. 8

Hanpskenns B IBAX COCTABJSIOT:

O = 6 _ 6.16,4
52 = v.0L.0.20 — 71000 xlla=171 MIla;
3.0,082

gy S e et 1t
=g 00,01 0 Milar

VoL, 81z, =)/ 1712 4-3.5% =192 MITa <

< LI5RY, tae 1,15RY = 1,15-176 = 202 MIla,

Mpumep 11, Ipos
e . Ilposepurs mBLI IPHEPEIIEH
xpa}zémfrenﬂa & gosonne, CBapka pquné)ﬁ Sl CoapRore TaapoRera
OHIITEH |
p efin (puc. 3, @, &) npuBapeH YIVIOBHIMH mBaMu h,, = 8 My

N0 KOHTY ot Tt
onrypy. K xponurrefiny npuiomena cuna P = 184 sH na pac-

cro

ere egi'f;?pga%% ;;sé} OT TPaHH KOJOHHLL. YT/IOBHE [UBH KpernieHHs KPoH-

Mreiiia padors GTQ ;{g _f%eg OT nepepessiBaiiefi sl 1 HArRGAICWIEro
2P = (,2.184 = 36,8 xH-u. PesyasTupyiomas Ha-

PAMERHA OT cpe3a ¥ naruba, AeHCTBYIOUIHX NEPUEHAHKY.IAPHO APFT

1‘ -
ap);}e%e ggfbﬁgﬁgi IKaKﬁﬁHaiﬂHaﬂb OpSMOYTOABHIKA, Hanp sxemus
WIbl GYAYT ONHHAKOBH [0 ’
N, : IJIHHE BCEX IUBOB, 2 Ha-
ngﬁmeﬂgi Hmﬂm;;;e%ia OyAyT pacnpenesaThca Kak H{)pMafleI:IE Hg—
p ube (puc. 3, 8). Tax Kax ceuesne HBOB HECHMMET-

- PHYH
PHYHO, T0 HanboJibliice HAP SKEHHE OT MOMeHTa 6yleT B Haubo.ee yia-

it



seHHON OT HeTpaabHOR OCH ¢ubpe, 4r0 COOTBETCTBYET HIKHCH TOUKS

HIBA, ;
DacuerHsie JJIHHHE IJBOB NPHHATEL cleAyronEMII ]

y TIONKH BEPXHAL [p=20—1= 19 om; '
y noJKM HIKHAA Iy =19—(1+ 2.0,5) = 17 M = 28,5 oM
y CTeHKH Iy == 30 — 1 =29 cm.

PacueTHasi IEPHHA IPOACJIBPHOTO ceuenust mBoB 0,7hy = 0,7+0,8 =
= 0,56 cm. [lnomazp mBoB L = 19.0,56 - 17+0,56 -+ 2.99.0,56 =
= 10,66 - 9,60 4+ 32,55 = 52,7 ov? = 52,7+107% . Tlonoxenue

mefiTpa b0l OCH OTHOCHTEABHO IEHTPA T

3Fnyn 10,65+16,284-9,5:14,72
= = = 5,94 e
¥=TF 82,7 s @

MoyeHTH HEEpHHH 1 CONPOTHBJIERHAS MBOB!
‘ . . 203 - .
2:0,56-2% oo 7.5,042=5200 oxy "

Jy==10,65+16, 282 49,5+ 14,722 =

. 5290
7 e e 2 95 €8 == 2598 -6 3,
‘?m' =550 1 5,0 259 oM 2591 10 M3

Hanfonpuiee Hamnp AmKEHHC

N 2 2
. Tur-nxaﬂe=V‘%+tE4“V(—= P ) -}-( M ) -
. Fu W i

18y 36,8 \? n
- 1/(52r7' IO—‘l) +( 259+ i(}‘-ﬂ) =146 Mlla < RY .

§ 2. 3AKJIENOUYHBIE # BONTOBLIE rCOEjIPI'HEEHﬂ

TABJAMILA 3. PACUETHBIE GOPMYJILE AN oaHof 3AKJIERKH Ay BOITA

AKeCTH BepTHKaJIBHbIX HiBoB - -

Bap RehopMaiHHE BaggernKa - Boar
C ¥
pe3 . : N'l < RSI{K}I . hl < RG
nd} - ad it
Mop ™, fov™y
Cusrue Ny - Ny
« Raasn RS
dy 28 Ras 455 < Hom
Pacramenne (07PHEB N Ny
1 T3 041 e R
FOJIOBOK — <
) . adi R% Fgq 8
4

2

»

Haru6 u cpea (M & f?i

O 6 os g . .
agvsenmga N -
6oar; n ¢ i = CHJa, 0

op— YHCMIO - s, NPUXOAHmasC
ua T0MTAR Aeraner“??sesn?x B OLHOH 3akAenKe WJH 6().111%:f }'Izaﬁoﬂﬂy SaRICHKY" Han
NOCTABACHHOR 3AKACHK: eTe, CMHHAEeMHX B QOJHOM Haﬂl’)afme- HfiHMeHbmaﬂ cyM-
(zmamerp ortsepcTHs); d — ﬂHaMe':;HKéTdD ~— ZHaMerp
epxusa Gojrra;
£

Fop —

1 — DIomags  ceue

FoC HHA  Godara HeT

T 915(?—59* 1o caexyiomuy namn,m:m’ UpHHEMAGMas  €OOTBETCTEBEHHO

d, v 2| -
- 30 36

. Fuyp, cu% | 0,837] 1. o
’ ' ,18 11,60 11,97 | 2.48
. 3 s : 3,08 {1 3,50 4.67
, i ! ? ? 5960 8,29

£ 1 H 5B

BiX nedopmanusm
M Exomy Hag6
apbonpinasn LHAA
Hearpansuoe pacrsxe- ]
HHE HAH CEKATHE CH- £
nok M o "‘Q' .:: 4 Nl_é:
+1 - -
iz *

Haru6 moventom M

X

e
o
b4
D

B};iuempeﬂﬂae pacra- :
CHHE NJH C)KaTde h
(NaM ’ -

2

R
=
¥
=

ML
Ny==

-/ O

£ \x
R R

FONBOMY ay
Y THCEY saxienok (GoaTOB), DacnoONOMEHHHX no ofu

-

O6osn
ageHsEm n
— pacyeTHOE HHCAC 32
BAeNOR {GoaTon)
. pABHOE
¥ CropoHy crmga

B COSRUHEHHAK
¢ HakAaj .
{Gonta) o1 KaMH; Eygpo-—~ 2
OCH CTH age—— PACcCTORHEES Haubi - e
ALHOK (GonToB) ONHOTO DA aeEroB; 2e? — cymma ngzﬁea?eiaﬂe“*“}" SaKEnKH
PAJE OT OCH CTHKYEMHX SACMEHTOR: k?acf;'mﬁﬂgﬁ 3aK-
xR GHCJOO pHIoB

sagnenox {Souaro
B}, HepHen
qeT * IMEYIs .
HOMY SHCAY S8K/Nenok ( ﬁmgm‘paﬂx ocH SVIEMEHIA B COOTBETCTBYIOMHX pae

B



TABJHILA 5, (Pafu(‘,‘l&’l‘ COEAMHEHHMH HA BBICOKONPOYHBIX BOJITAX
= -~ 24 MM} -

CoeANHCHNs, BOCHPHEEMAL L{HE

GIBHTAOINHE Y CHIHSA Pacueranie GopMyns

N=mPf=0,9-0,6505 Fyy | =

Ozma IVIOCKOLTE TPEHHH npe OAHOM
=0,5850y, [Faq

Boare

"To xe, uas sakaieHHsix  GOJNITOB ®3 N =459 }Fpy
crams Cr36 npa o,==784 Mila
To e, u3 craam wmapru Cr40X npu N =631 [Fg,

Op==1078 M[la

O6osHavenysm P — cana Harskenana 6onta; Fgp — maomaas ce-
qedns Goara, cM?, no peskbe (cM. Tabi 3); m = 0,9 — gosdQduument ycaosuf
paGoTe, Oy — HAHMEHbIICE BPEMEHHO® COUPOTHBJIGHHE B8aKalEHHOLO GONTa)

[ = xoahdunment rpenun (rabm. €).

" TABAWLA 6. KOSOOHUUEHT TPERRA | AJA PA':}iTPl'}iﬁblx KJIACCOB CTARY
B CHOCOBOB OY¥CTKH DOBEPXHOCTEH

Kanace crann

Cuoco6 npeRBapuTelinuol SUHCTKE COCHHHACMHE WOBEDEs .
HoeTel ©44/29;

C38/23 €46/33:

&52/40

O6pa6orka keapuesniy teckom (94 Y% 9i0y) - nan. 0,4
METAJINHYECKAM HOPOUIKOM . o
Xumnueckas 00paborka (KHCAOTaMH, NACTAMH) 0,4
Ornepas ofpafoTKa MEOrOIEAMEHHBIMA FODEAKAME 0,4
O6paGoTKa CTAABHHME LHETRAMH 0,3
Bes ouneryy 0,2

o]
L=

-
;]

& &
228
bo
3

“TABJAHNOA 7. AMAMETPH OTBEPCTHI. MM, NOX 3AKJERKY ¥ BOJTH

Jinas p sakaenRu wan GoATa, MM

Orseperie 4 l2li4116115l2°'2?£24!27 33!33

Tlon saménxy
Hog Goar wopumansnofl ® rpy- {15 [ 17 1 19 ] 21
Golt TounccTh

23| 25|27 | 30

Konctpyxrupane tpefomands K sagjenodnniv # GOATOBBIM COSAHHEHHAM

1. B pabounz 3JcMeRTAX KOHCTPYRUEE uucno saknenox (Gosros), Epedds
X SAGMEHT B ya3hie, AOJKEO OHIb HE MeHee ABYX.

2. B gpenseyuAx sJIeMeHTa 9epPe3 NPORJIANKH HAH ADYrHe IDOMERYTOUBHE
BeTANH, & TAKKE B KpPenaeHusx < OAHOCTODOHH'Eﬁ HaKEaiKol GHCHC SAKICHOR
{Boator) na 10% gomkno GuTe Gojdbme nPOTHB pacuera.

3. [pu ppugpenzenun BHCTYDAOMHX (OAOK YIOJAKOB HAR NBEJUIEPOD
ROPOTHIHAME 4HCHO 3akJenok {(SoxToB), DPHARDENATONNX OXHY H3 TOHOK KO~
porsina, Kodmuo OMTH yBeawueHo #a BOY% npoTHB pacdeTHOTO,

4. Tomnuua cOSAMHNEMOro nakera de JoMxus npessmats Bd, Tipm xnenxs
B B2 MOJOTKA BJIH CKODOH NpENEHAI0T 3AKACHEH © HOBMIMERERMA TOEOBKBKS
B KOHHYECKHME CTE[IKHAMH H TOrLa TOANRHY HAKETA MOKHO IOBOAHTS A0 Td

14

1301517 |10 217 23] 2 |os,5031,5037,5
35| 39,

5. [lpu pas6uske sax : i
t HENIOK H
Gonamns GoaT0B HY:XHO BHNONRATH Ciemyiomue Tpe-

Paccrosnne Mexnay menr
) aMH coce
ey goe MeK P OCEAHHX 3aK/enok (60.ToB) B A0G0M Hanpas-
;:PIHHMaJIbHoe 4ng saxnenox m GoOXTosB .., 8d, :
AKCAMANBHOS B KDaliNuX pajax OpH oTe it
TCTBHA OKaflm.
;«ItpH PACTSAXMEHNR H CRATHYA ... 8d,, HAE 12 FHIOmEX yronzgon
. MAKCHMANbHOE B CPENHHX PSfaX H B KpaHHy #
‘ X NPH HAJBYUH ! ,
YTOAKOB NDH DACTAXEHEM ... 16d,, ‘pam 9246 P orafmom
'11;0 Ke, OPH CcEKaTHA ., 12d;, waw 188 .
- FACCTOsIHUE OT LUEHTPA SAKJETKH HAH 5OJTA :
[ 0 Kpas 3 2
MAHEMAABHOS BIOND YCHAHA ... 2d, A0 KA Siewenta ROMKHO Guire:
MHEHMaAbHOG HONEPeR yCMJIHS NPH OOPeSHH
, X KPOMRAX ...
TO XE, NPR DPOKATHHX KPOMKax ... I,2d, P o Lo
x(»:iaxcuma.rzbﬂoe . 4dy, wam 86
¢ — IHaMETD OTBepCTHY; O-=TOMMHHEZ H ; ,
e e T I, anbosiee TOHKOrO HAPYKHOTO 3]~

Hpumep 1. Paccuwrate  saxne-
NIOUHOE COefHHEHHE [BYX JIHCTOB
360 %20 My ¢ ABYMS HaKJIaIKaMH,
paborawiee wa LeHTpaNILHOE pac- J’ -

&

T
u aaiii
Tamenne cunoft N = 1180 kxH (pxc. L H ?_:%’H{,_
. pol
i

2e120 o]
4]

4). Marepran nucToB — crans Cr3,

SarJenok — crage Cr2 sakn. Or- _1;.(;; -«?_?
BEPCTHA [IPOJABJCHH HA DOJHBH - : 4
Auametp (caydait C).. Kosgpdunuenr WL 21801100 | 2480, 145
YOHOBHA “pabotel m = 1; RIE = ? T
= 157 MIla; R3 = 372 MIIa oM. Puc. 4

npua. 14).

[punumaem nuaner

A h HOCTaRjeHdn =

e R g pq 1X SaKJENOK dy = 23 MM o Toy-
i - "{HCJIO CPeSOB 71,y = 2; HAHMEHbIas TOdII g

rggmos, CMIHACMEIX B OHOM HalpaBJeHuH, 56 = 20 amy

CHJIHHA, BOCIPHHHMASMBIC OIHOH 3aKACHROf ¢:1081
o oo OROH N0 YCI0BHAM CPesa
qud}
4

IV =R 26=2372.0,023.0,02=0, 171 M.

3,14.0,023

540
[V ep =My Ri;*fﬂ =2.157 -—-——-’;—-—*—- =0,131 MHj

TpeGyemoe ancno saxaenor cocrasir:
N 1180
{N}g;ﬁm 131

1 =

=9 mr,

IpoBepra cesenns amcra
HO HeDBOM 1
(M. prc, a); PBOMY DALY 3aRj1enor (}m,z)
N _ N 1,18
Fyr ~ (b—kd)§  (0,36—3.0,029) 0,00 — 200 Mlla <R,

Nokasannas ma puc. 4 paceranoska BAKJIENOK COOTBETCTBYET Ko

_CIpyKTHBHEIM TpeGoBaHHAM,

15



Hannensiuge paccToanus MekAYy 3aKienkaMu 3d, = 3+23 = 69 <
< 80 MM, , _ :

Han6oapimee paccrosinue Mexy 3aklenKaMy B KpadHuX pajax npa
OTCYTCTBHN OKAHM/IMIOIHX YIOAKOR 8dy = 8+23 = 184> 120 mm.

Paccrosinize OT HEHTPA SaKJIENKH N0 Kpas IUCTa: BIOJb YCHJIMS Hau-
MeHbImee 2d, = 2:23 = 46 = 45 MM; nomeper ycuaua HanGOABLIES
dd, = 4.23 = 92 Mm> 60 MM A

Mpumep 2. TTpoBepuTdb 3aKJIENKH B KPOHINTEHHE H B NPHCOSTHHEHHH
ero x xosioune npu P=0,137 MH (puc. 5). Bee yroaxn 80 x8. Tojmu-
Ha aucta 6 = 12 M. OTBepCrus moj 3akienky japieHusle (ciayuafi C)
dy = 21 mm. Marepuan KoHCTpYRuuH — crans Cr3, sdkjenox —

craas CT2 32k,

)
@ 5, Fx108 t 22
% T I D '
£ t 5
Nomane ch by , =57 =¥ .
; RVARIIRE ‘
| § lf §
& \}- I = '
i ““ pd
: (e
2
Puc. 5

B

B xkponmrefine HMEIOTCA TPH TIPYHIH HO-P23HOMY HATDYMEHHEIX
' 3aKJ€NOK: NepBasg — H3 TPEX SAKJENOK, NepeNaloHyuX Halpysky P oF

TOPH30HTAABAKX YTOAKOB HA JHCT KpoHmTeliHa, Bce sakaenku paGo-
TAlOT OUHAKOBO Ha cHay P/3 Kaxpasn; o

BTOpAs —— U3 YeTHIPEX 3aKJeNoK, NepejaloliHX yCHJIue C JIHCTa Ha
BepPTHKaJIbHLE YrOAKH M paloTaoimx B JABYX HANPABJCHHAX! B TOPHe
BOHTAABHOM — OT AEHCTBHS MOMEHTa H B BEPTHKaJBHOM — OT HgH-
CTBHA nepepeskBatomieli cuast (puc. b, a); -

TPEThS — 113 BOCHMH 3aKJenor, paboraloliuX pPasjeAbHO Ha Cpes
H CMATHE OT AeficTBHA nepepesniBaiomel CHIH U Ha OTPHIB I'OIOBOK OT
neficTBis #3THGAOMEr0 MOMEHTA. N

Ilepoas epynna saxaenox:

26 = 1,2 mm.

[Iposepka na cpes:

N 0,046 . )
T ; =87 MIla < RG;™
adj  _ 3,14:0,02 <%
fep=y 2 4

16

WS DA

Ilposepxa na cuarie:

N 0,046

Opy ===

38 m = [82 MIla < Rgfams
3K

rie R — 157 Mila: -
. 3 u = 372 A ’
mopas epynna 3a1{/l€ﬂ?716 (puc. 5, ag??'

Iy M&RFI/(i)g—i— Meaane \2 131\t /13740 2.0,32
. : 4 T2 ) 7 (T) +(_O—IT',:0~3T) =
, - =0,089 MH, T

lIposepra ma cpes: 7= —_ 0089
3)14 - 0, GQIZ
p%dt- 00212

= 129 Mlla < R,

] oM 0’ 02; L] 0 012 353A1na < jeCM *

Ilposepra wa OTIDEIB TOJICBOK

Ny oo = mmane, ___ 0,137.0,95.0,3 .
Oorpm 208 ___0,0867
T 3,140,002 — 108 MMla st
4 Y :

ITposepxa na cpes; N, = g = OL;E‘Z = 0,0171 MH;

Tox NQ - O, 0171 .
ady 3-14.0,021% =50 Mlla < Reaxn,
fep ‘Tm _____4_:_____
IlpoBepra na CMATHE! G, = Mo 0,017

do X8 T Y =293 Mlla
< b 30~ 0,021,000 <
Hpu g
tepe é)ﬁ 24;% ab.':;gaig;% “éﬁ?ﬁﬁ?fe Gaaxu I 33 (puc, 6) ONHPACTCSH 0=
R 'Hid" Ha KOHIE KOHCOJH rpva P — 65 n
OPEReIHTs 9HC0 U AuareT ; i Totmee ko
RS 17 s H Auavetpsr 60ATOB rpy6oli TounoeTH gaacca 4.6
Ha onupe & Hzgm Kpelienns nonepeunofi Sanxy npoaoabHol {A).
10] nepednas Ganka HCUbITHBACT OTDHIBAIOWIEE YCHIHE:

sl
a o5 o UK

Kax suano u3 paspesa I—I1, kpennts Ba’ky sMomxHO 9eTHpEMA G0A-
TaMH, Ha Ramanidl p3 KOTODHIX NPHXOZNTCH cuda N,= 5 = 130 -~
= 32,5 kH = 0,0325 MH. St t
Scmm paGoraioT Ha pactsukenwe, n HeoGXOMMAas HACWALs ceye-

: . Oaeunag Eeaf;ﬁ?i“z, npu cramn Cr3, cocrapaser:

. 7 T 104

A A@ﬂ%nw=i,% eM¥,

R iy 167
Taxu, Gubauorde: |

Epoemaa Qe .

1



Tlo Ta6a. 4 HaXonuM 60aT € Ganxaiimed Gonpniell MIOMAABIO Ceue="
gua werro: d = 18 MM, Fonp == 1,97 cm?,
[lo mput. 5 BHAHO, gro aan Ganknu I 97 pauGoNbIINA AMAMETD

oTBEpCTHA B MOJKE cocraBasieT dg =21 MM, 9TO 1O jaﬁﬁ. 3 CcOOTBET=
cTBYET IIAMETPY Gonra d=18 MM, CrenoBartelbHO, [I0CTAHOBKA TaKHZ

GoJITOB BO3MOXKHA. i
Tipamep 4. MoxHO "4 B KOHCTPYKIIHH, CIMCAHHOH g mpuMepe 3,
nonepegiyio GaTKy ONBECHTE CHH3Y? (puc, 7). B sTOM caysae OTphl-
BarOilice YCHJNE HA ONope B Gyner paBHO: o

818 195 .
0,5
A 5
] 7] £ &
bt .. -
Tl
tr{
05 U

Puc. 7

Cuna, OPHAOAALLAACS HA KagIbf 6ONT, TPU YETHPEX GoaTax
'y B :
Ny=—" = —— =48,8 xH.
4 4
My

TpeGyemas MIONans [OMEepeuHoro. CedeHHs gonta Fye = o
. t

=3

0,0488 . 10!
e 2392 CMZ-

—

- 167 )
Tlo 126a. 3 Gamkahumil GonT ¢ Goabmefl NACHIANBID d =22 um

(F 4y==3,08 cv?). [lnamerp OTBEPCTHA non Takoh Gont dy = 25 MM.
Tlo npua. 5 HAXOLUM, ITO TAKHE OTBEPCTHS MOTYT OBITh CLE AN b TOJBKO
B nsyraspe 50. :

Jins coxpanerns npoduns nonepeunodl GasKkn MOTYT 6HTE HCIOND-
30BaIE 6OITH 13 CTAJH € PACHETHIM COTIPOTHR/CHHEM Ha PACTIIREHIE HE
ke RS =250 Mla. B stom cayuae Tpebyemas miomans 6ouTa Fae==
= N;iR;f — 488/950 = 1,95 eu?, mn wero GynyT jocrarosssl GONTH!
d = 18 v, ,

Hpamep 5. DaemeuT cpsisf n3 | 80 x6 mpHkpenIeH BHAXJECTRY K
éjaé:oﬂxe § = 8 My AByMsi GonTamu rpyGoit TOUHOCTH d==16 MM K7acca
4,6. '

Marepuan yroaxa — CTaib €13, Onpeneauth Haubonsiee yCHIHE,
KGTOPOE MOKET NMepefars 310 coenutenne (puc. 8). BoATH B COBHNEHRH
paloTaioT Ha CPE3 B CMATHE, '

e

18

Haugoasimee JIHE IIC JI y
YCHUJIHEC IO YCJIOBHIO
708 Bv1eT pa - ¥y cpesa masa JBYX O}IHQCPBBHBIX

md? 2:3 14.1,62
N =2 6 23 ’6
cp 4 ch== 4.10%

Han ' :
GoJibiiee YCHJIHE IO YC/AOBHIO CMATHS DU HauMeHbIIEH BBICOTE

+127=0,0513 MH=51,3 xH.

© cMHHaeMOH
aeMOH mosepxHocTH 20 = 6 MM (TONmiHA YTONKA) COCTABASET:

N on = 2dZ8RE, = 2+0,016+0,006+3
M Uy * 333 == 0,064 =
- HanGonbnree nomycramoe ycm;He Ha coeAHHeHHeMEBH()m o fi
HOJTYYEHHBIX CIJ, T. €, Nyane == 51,3 kH, P HEHBHER

o=1000
. ] 1
A - =X i ?
- ’)——,- F -
- 1 |
1= T
. - - I
i
. ll{ - rr 4 150 720 {0
T l\\‘
" Puc. 8 Wor Puc. 9
Ny

Npuwe ; i -
. gpmaibga &ie;zr;ep J\Z 27 DpHRpenieH K KOJOHHE BOCEMbIO 001Ta-
e A C}‘)H 0== 20 vy (puc. 9) u Hecet Ha KOHIE COCpe-
BHS IPOYHOCTH ﬁoimyaon; cgeﬁ? et r;gez:eﬂbayro i pykiaf 1 Gore
; HeHust. Ma 1 i
TOBB——— craas Cr3, Ooarm Kjaacca 4.6 TepHAT KORCEpy KR 1 603
OJITO. i
BO€ COEAHHEHIE BOCHPHHHMaer wsruGawiuu#t MomeHT Pa u

P )
Np=—(=0,125P u Ny= Menag __ £-1-0,82 .
Hauto e 20pH0,5m
”M;‘feiyfémﬁe npHXOUTCH Ha GOITH, GamKafimme & Yermres
lionywmoe;c;i?u;g ﬁamg 0,22{;192—(3}— T *
AT 4 = ; .
B KouCTpyxmun (13 coeraaser: MM DIPH Mapke craan 0odra
0O YCIOBHIO Cpesa

5 Sid? 3,14.0,022

{{Q YCHOBHIO CMATHH

N oy = RS, d8 = 333-0,02-0,006 = 0,04 MH = 40 xH
FAe & = 6 MM — Tomnuma CTeHEH mBeaaepa Ne 27, ,
N 40

i5 -:—:g:g-=27 xH,

P MaKe ™=

19



Tipumep 7. Kponmreill ¢ OnOPHLIM JHCTOM 8 = 10 MM nynxperégiﬁ
K 1ojKke KodoHHE 8, = 12 MM HIECTbiO GoaTaxy HOpMAJbHOH TOYH 4
(pmcu 10). KomeTpyKuuu HSTOTOBJEHB H3 CTATH C13, a 69,711“51 Kaacca

4.6.
OnpefeauTs LHAMETP GONTOB.
cpes H CMATHE TIOA zxeﬁc'rs%erg c;g% oo
¢ 1= = gH-Mm.
eficteuem Momernta M = 0,2 X )
" Ha pactmxenye NOJA AeHCTBREM MOMEHTa GoaTw paborTaoT Hepaﬂﬂz
© MEpHO, H DACHpEJEJeHHe YCHA MEMY HuMU HpHHI/IMaeTCHé 1o T%M
YIOJLHON 3II0pe ¢ HY/IEBBIM YCHANEM B BHKHHX 6oaTaX # HanOOoJ b

B pepxmnx (cm. puc. 10).

BosiTH OXHOCpE3HHe paboTAIOT HA.

>

24100

! !

] 4

. . -5 :

1} i 1 [

% z 2 L A
]

— e B B L
i TiA A A A
P ‘ aahot]
plf{:‘ 10 ’ ’ \—
- Puc. 11 ( ;

Yeunue, npuxofduieecs Ha O1H pepxmuis 6ot (cM. Tabm. 4),
f"r‘i&;\{ane " IO «{} ,25
5 2(0,124-0,2%)
Tpelyemas nnomazs G0aTa MO YCJIOBHIO PACTAKEHHA
F N 0,025
e =06 T 16710~
RP

jaBHOY

=25 gkH=0,025 MH.

1-

e ,5 M2,

TTo TaGn, 3 6ont ¢ GnmKafimed Gonpiieli MIOMAABIO CCUCHAR = 16 mm

(Fae = 1,6 ca®). , 0.0 —
Tlposepra Ha cpes: -4 = g7 Léw T 52 MIla << 127 Mila.

P 0,05 - ‘ .
IlposepKa na CMATHE 555 = 70,016 0,00 52 MIla << 333 Mlla

Mpumep 8. Daement H-ofpassoro ceueHus TsKea0ll CKBO3HOK go;{:
CTPYKIUH H3 HH3KOJErnpoBasHol cTany Kaacca C46/33 xpenutcs b a(”mq
KaMH K ZBYM (hACOHKAM BHCOKONPOYHbNH GosTamH d=20 i:j\; gg % o
mapxn Cr35 (puc, 11). Bpevennoe conpoTHBICHIE CTAMH Oy = .
Venue B saevente N = 3000 kH. Oripeneants uncao 6oATOB.

Kamauit 13 60708 BHBHIBACT CHAY TPEHHA B OAHOH mmcx{%cm SH
criocoert BOCAPHEATH CABHTAIee yoiIHe npH [ = 0,65 (rabn. O,
NHEPMATHYACKAR OUNCTKA KBAPUEBHIM HECKOM) «

N = 459fF 5y = 459.0,55:2,49.10-2 = 0,063 MH = 63 xH,

B P = 50 gt 4 Ha pacTsxeHue nol.

QGmge TpeGyemoe YHCIO GOATOB 7.= NA% — §_gg9_

- Ilpunsro 48 Goares no 24 Ha Kaxayio (acoHKy.

=~ 47,5 ~ 48 wr,

-

§ 3. MOKPHITHA QAHOATAXKHBLIX POU3BOACTBEHHBIX 3AAHHA

OCHOBHEIM 5/1€MEHTOM NOKPHITHH OXHO3TAMXHBIX NPOM3BOACTBEHHLIX
81aHY{A ABAMIOTCH CTPONMJ/IBHEIE (EPMBl, HECYUIHE KPOBMIO H CBETOBHIE
H BEeHTHIATHOHHBIE oHapH . CTPONHABHAE (lePME! ONUPAIOTCS Ha KOJOH~
HEL, €C/TH 2Ke ar KoJionH Boaslue mara $hepmsl, TO eie Ha HOACTPONH/IE=
HBIE QepMEL, -KOTOPHE CTABAT TOIJA MEKAY KOJOHHAMH /g NOAAEpKas
HHS NPOMEKYTOUHBIX CTPONHALHEIX Pepr. B s1oM cnyuae BTOPEIM 37e-

" MEHTOM HOKPHTHSA SIBAAIOTCH HOACTPOTMJIBHEE QEepMEL, .

TPQTBHM SJIEMEHTOM NOKPBITHA ABAAKOTCH CBA3H, O0CCIICUNBAIOIIHE
yCTOﬁ"-IHBOCTB b1 H€05XO}£[HM)’}O RECTROCTh BCEro HOKPHITHA H OTISIb-
HBIX €r0 3JeMEHTOB, a TaKXe G yaRauHe s nepesady roPHsONTANBHBIX
CHJ/I G IIOKDHITHA HA KOJIOHHBI. c

1 ' CBAI3H [MOKPBITHS

B noRprITHH pAsiHuaoT TPH CHCTEMH CBI3el ! FOPH30HTAABHER CBA3H
B WIOCKOCTH BEPXHAX MOACOB HepM, TO Xe, B IJIOCKOCTH HHAKHHX NOACOB
$epM B BEPTHKAJIBHEIE CBA3H MEXKAY depMaMu.

Topusouranbibie CBA3A B IJIOCKOCTH BEPXHHX HOSCOB $EpM HYKHBI
B TeX CJyyasx, KOria Hecyliasi KOHCTPYKIUs KPOBJIH HE SBJAAETCA
FKECTKHUM JHCKOM, T. €, HE CBJ3BIBAST XXECTKO BCE BEpXHHE fodca depM.
B cnyuae e npumeHeHHs WIS KPOBJAM CTAABHOTO NPODHANPOBAHHOIO

Yi ; ) H
2 X NN iz ]
7-1 2-2 b=

_‘3{‘

/1
N

B
1T T\Hlml“‘

T

Ny

i

oy
[

o

T T—
P ——
Lo oy

N

oo
/a peacie

e 12
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. Macca 3JqeMeHTOR KpoBiau u Hepenaerop (IJOHapeii
5GT0HHI>IX4 IJIHT KECTKasd 3aBA3Ka BCEX BOPXHHX 7
i AL €30
HacTHAa HAH ST

p eueHA Bnemenryy KpoBAY ® HePenaeron bonaped Macca, xr/m?
. eCII 8 . - .
enesiax OJHOTO TeMIEpaTypHOro OTCEKa) O \ Tpasafinas samara mpp MIOCKOR KpoBE 4 4 4 , 4.
HOH;COB (bepM (B Hp v B 3T0fi JOCKOCTH He Hy}KHI)I- pyJIOHHHH KOBSI) B L L D A B Y 16
H FOPH3OHTA/BHLIC cmggn IO HIDKHHM nosicaM (epM COCTOAT M3 more- geﬂggggc’mﬁﬁﬁ YIOMETes vy 5 g G . L L. 5
: - - : a JIﬂH....-ai"""“"“i‘
FOPHB’OHTa'{,IbHHe ?;gx BJoASs (epM H MPOIOJBHBIX CBA3EH, pag;g- Tap.moﬁ I%OHQ)HJIHpOBaHHHﬁ Hactnn | . . . lg
DEHHLIX CBASCH, H}W“IHHX PANOB KOJOHH, a IpH UYHC/Ie NPOJIETOB B Eoa Iparonw mop UpoQHIEpORANAKG HAcTHA . |, s e 10
JlaraeMuiX BJAOJIb Kpat M [0 CPeSHHM psajiaM KOJOHH, TaKHM 00p O6mas wacea KDOBMH 1pH npogasisposannoy Hactaae 100
Hug 6oJiee TpexX — TaKKE H ONOJIBHBIMI CBSI3AMH OLWIO HE Gosiee Bonuneras acCogpasepa , , . T T 12
30M, gTO0B! paccroamnne Mimg%élgqﬂbm pesxuMoM paboTe B He Gosee Bonmucras crans TOJUIMHOH, My:
. [IPOJIETOB B 3AaH#s 1 e s S v s s s e o 12
’;g(;.}; E{)(:; BHAHHAX C TAXKEBIM pemnmowx‘xpéﬁzgfl&ﬂ coce M epMa- %?' N . s s i s 18
. H PAacno/araioT MexK] a ,siiiit’i"‘i"ii”iii"‘ 22
BepTEéﬁi{?}i{;;Ieﬂﬁig H§ IJIOCKOCTAM OGRIMHO B TeX e MaHei1X, Il i Crans MMankag aucronag TOTHHIHH:')I’I 8 MN.! - ’ ’ . 7,858
Ml Hep 1E CBSI3H ‘, N L DY ¥
pactoOKein rop X STATAK C ggigﬁgﬁi temmep :Typoft Munye 40° C) {rlgfaggf)%saéﬂcﬁmma 0 Mene300eToMHEM  mamram .
3NaHUAX ¢ ) OB 5 .aq«aco-n-silii
i om;or;p}?én;gg%qi{x paiioHos (¢ CeACMHIHOCTBIO Hnmen’é 6§£§pr Kenesobetonstie nare pasyepaws, u: ‘ 4
. 1 BEIIIE 1 CBI3H 110 HHXHHM [0£CAM PACIoIaraioT o mep Telb- . T T o
TOpH3ONTAIbHEE Tcekal, a mpu Anuue ero 96 M u Goxee Ilﬂélov’mé”le - 86 TR T T T
J 0 O g  —— . - ] 3 H s . L + @
Teh{nepa’{gii}:igwie}xyrfoqﬁ;)]e HOHePequIe CBASH qepe3 42 601_1!: e‘wIngIMPI 3’><>1<2 § .i' '- : LI T : L Y : : « 4 : : ?gg
ngﬁf}z CB}FIBI'I CTAaBAT B naHeadax ¢ I‘Opm?“mﬂbfgl)\m nonep Boeproswe mmti domaps . ; ., , , . ; P e 130
CB;HS AMH Ha paccrosnull 6 M ofHa of Apyro# (puc. 12). ) Ocrexznennre nepennery bonapefi ¢ nporonam:
UDH BEDTHKAJLHOM OCTEReHdH Y s s § s 35
QEPMDbBI - - 3  HaK/iOHHOM LANEE I I 40
; AU, (IAT KOTOMH B OAHOSTAKHLIX npo- (CILOL:OS lf;;’lzega)- HI_iOiCI;’ierillgﬁcl\;n;fOCOﬁOM yIo6HO nmombsomathes mas
0B : ! . - VIISALHEIME [0S .
Kax niokaswBaioT ncened am) uemecoobpasio Ha ) ) )
HSBOACTBEHHRX 3JaHHUAX {(luar ﬁonepeqﬂhﬂio}%ﬁ)ﬁmﬁ (B 3aBHCHMOCTH duemMenTh depy paccunTHBAIGT HA UEHTDaJIbHOE Pactsuxenne u cxa-
SHavarh 12 w, a war CTPONHALHHIX (EpH. M IHHS TOIBECHOTO TpaNe: THE, KOTOpbie ofecreunsaoTes UPABHILHOH UEHTPHPOBKON aneMentop
OT PasjngHbIX TpeOOoBaHUIl, B TOM UHCJE OT HAJIHE B ysnax u npu nepexose or OAHOTO CeUeHHs K APYroMy BHe Y3408 {CM.
12 m. . s HeOoTal- .
nogéi)egaﬂmpommh%lx $epi 3aBHCHT OT Tpma], ;{nggf Jﬁv‘émg oran TASIHUA s PAIMVCH HHEPUHH COCTABHBIX CEMEHAA us yronkos
- B BJIN H3 BOEB ;
JHBAEMBIX 3jlamnfi- TPUMEHSIOT KpOBY M (B THIOBHIX hepmax 5TOT Sex : r g
arieps! i Cranbisix ¢ GOAbUIM %KHOII{I,?{HH\A KOBPOM Ne&I0T C Ma- s ® v
; :3,5). Kpopian ¢ pyGepouHbn -
yxmon npuusr 1:3,5).

[
ALIM YEJOHOM (B THIIOBHIY fepMax OH npﬁﬁﬂclﬁggg;gmmm —
B kauectse mecymero 57EMEHTa KPOBJI f{g; D o
1EecO00PA3HO NPIMRHATL CTAIbHON OMHEKOBA R
Hl} HaCTHA, KOTOPbl SHELIHTE%JII:H?I :ﬁllg;ﬁzxéziﬁ ranSonos MpOTDEC:
TOKPBITHSA M, KPOME TOTO, MO3BOI ; ] 2
c;:mixﬁ KoupefiepHO-G:0uH ki METO] MOHTaX2 gghgﬁﬁi TpommBHHe
Hopwmartusiibie IOCTOSHHBIE HarpysKi 1‘51;&“4)0 ?H e A
{epMEI NPHHIMAIOT B COOTBETCTBIN c‘ygf}{gdﬁﬂ?%a-m, :
BpeMeHHbe {cueropast n perposuas) no CHu e P—
Kosdouuents neperpysxn IPHHHMAIOT I Tac fpa@mecxn ena.
Yenanu B anoventax depu fz?x;mc o;xpeﬁe‘fk o ot aHATHTE
CTpoeiineM nHarpaMMsel  YCHITHEH (AHEYPEMME:I }3 U MOMEHTHEIX TOUER
HeCKit — cnocobaMn BHPE3aHH# Y3/0B, CedeHHh

P x A P
Pyomu=Ig g Ty cou= riyr-j-02

= 1/ 2
Teosu="Iyyp fyees= } (fortae

*

i pAHBs  TEMOEpas

APKACOB OIanJnBAaeMHX 3A4HHA [ p
L MeTanIHYecKHX Kapracos 2 3 e e gonee 200 4,
TYPUUo OiceKs goamua Gurh He Bosee 230, a b1 MBIX -~ HE 00 L
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FABAVHA 9 PACUBTHBIE AJIMHDB! 7, SNIEMEHTOB MJIOCKHX $EPM 4 CBSI3EH

JCKN3

DneMERTR A CBASH XapaKTepUCTHRA . £

B nnocroetn depyn;
nosica, OTIOPHEIE
PACKOCH H QUODHEIE
crolixn 1
HPOYHE - SVIEMEHTH!
PemeTKA -

13 nmocroe™® (bepMe:
mosica,  ONOpHBE
patroSH, ~ OHOPHHIE
CTONKE H [pOYHe
SIEMEHTH PEINeTRY lg

L B [VIOCKOCTH  Ham-

MeHBIIeH — MECTKOCTH

Fiag A7 ONHMHOUHLIX

YI'OAKOB (BCEX SJIEMER-

" TOB DEIIeTHH) ] !

DneMenTH
depm, Ges mepe-
KPeCTHOR petuer-
K&

Vs mnocrocTH  (ep-

0475
v npE MoV ?

wéf%

iy A b

17 Z

"B mnockoern depmur|
Hs naockocrw  ep-
MH, KOTZ4 HORHEPIKU-
s BAIOHAR CTepIxesks
N pacrsnyr
Y #e paGoraer 0,7 L* 1y
. ~ lcmar W4
* B yucanTesd Fane! SHaUCHRS HES CHyuas, KOrEA 003 CTEDKHR §¢ NPEDHBADISH; B BHAe
g;gg;ggg-vmn CHYYsH, KOQfs DORAReDEURAIHY QTehREBL NPEPHBaeTCH ¥ HAcpeRpmBaercd
37eCh [~—~DACCTONHRE MCKAY NEHTPAMH COCERBHX Y3JOB 8 IROCKOOUR (bepME; fy - pRGCTOr

SHEHEC MEKAY VaNAMH, SSKDRINACHHDIMY 0F cMeledHa a3 MJICCKOCTH (epMEl, & Za ueperpecws
HON DelleTR —~HOAKAY BJNHA CIKATOTO CTEPNKHI :

Cxarvie  szie- 1
MEHTH HEpeKpec- A ’ -
THOH PEIHETRH

HIXKe KOHCTDYRTHBHEE TpefoBanms ¥ (epMan), a TaKKe CpPABHHTEILHO
MaJIOH HECTKOCTbIO CaMHX 9/1eMEHTOB, ’ >
PacrsmyThie 57eMEHTH PacCUNTHIBAIOT HA HNPOUHOCTH, 4’ CHATHE HA
YCTORYNBOCTD M IPOMHOCTD (B TOM GHYYae, €C/H CeUEHHE S/IEMEHTE 0«
aliIseTcs OTBEPCTHAMH A/S 3aKJENOK, GOATOB ¥ 1p.). [IpouHOCTS
ICMEHTOR IPOBEP AT NO dopuMyae
&
”ﬁ;; *\<\ Ra
a yCToHuHBOCTD — IO (opMyJe
’ N
— <R,
oF
24

1*]0,% 1y

rae N-—nentpanbran cuna, feficTByiomas na siemenT; F H Fpy—
NJACILAY NONEPEUHOrO CEUYCHHS 3JIeMEHT3 COOTBETCTEEHHO GPYTTO M
HETTO; @ — KO3ppHIUEeHT, YUYHTHBaOMHA BOIMOKHOCTS BO3HUKHOBE-
HHsl TPOAOJBLHOrO Hsruba; R —pacueTHoe CONPOTHBJIEHHE NPOKATHORN

(upuaaxk. 17). <

" cranu {npua, 12).

Koappuuenr ¢ onpemensior mo HauGoabued ruCrocTH c’r%p;xns

DieMenTH depM nOAGHPAIOT OOLIYHO H3 NPOKATHHX YTOJKOB PaBHO-
Gokux H HepaBHOGOKHMX, COCTABJAEHHHX TaBPOM WJIH KpecToM (UeH-

TpaJbHA" CTOHKA).

Pajuyc uHepIlN COCTABHOTO CEUEHUA H3 YTOJNKOB 7ypq ONPEAEIMOT
no dopmyaam Taba. 8 niIu HaXoAaT N0 npuackenuio 2 u 4. Pacuernsie
JJIMHEL 5AEMEHTOB ()epMbl NPHHEMAOT 1o Tata. 9. ‘

Tlpu onpeneseHuH rHOKOCTH CKATHIX S/JEMEHTOB nepexpecTrofi pe-
UIeTKY U3 OAHHOYHEIX YTONKOB DaJMyChl HHEPIMIH [P HHHMAIOT CIeAyIo-

-

KOHCTPY KTHBHLIE TPEFQBAHHS K ®EPMAM

Henrpupopanpe crepxuell .

JHonyckaemoe cMelzsHHE OCE IpH H3-
MeHEHH[I CE9€HES 5/I€MEHTa

Crpoutenpunii nogmeM

Yonnenue NoECHHX YIOJAKOB NpH OHB-
PaHEH HA HHX KDYIHODA3MEDHHX Keje-
800eTORNNX TWIHT

TpuBapra sieMeHToB pemeTkd K da-
coHxaM QepM

Pacoroaunne MEKAY SJAEMEHTaMH B ¥3-
Nax cBapHEX Giepy ¢ DacoHRaME

Sasop Mexiy TOPUAMH CTHKYEMHX
SIAEMEHTOR HOfCOR Py, HepexpHBae-
MHX BOKJ2AKAME

TOJUMHA $ACOHOK OEPM

B ceaperix depuax—Dpo GEHTpaM TH-
HKEeCTH ceuennfi o ¢TporuM cobaioge-
HHeM HEHTPHPOBARHA B Y3JaX

Des ydeta SKCHERTPHCHTRIA cMemie-
HMe He A0MKEO npesmmaTs 5 0 Beico-
TH TofCa

Tlpn npoaere Gonee 86 M, pasunf
nporuSy ©oT HOCTORHHOH Harpya3gu # no-
JIOBHEH BpeMEHHOH, 2 B OJIOCKHX KpOB-
X, HE3ABHCHMO OF HpoOJeTs, paABHm
ppornly OF NOCTOAUHON HATPYSKH IJOC
17200 nposera

OcymecTeasercad CHOPRHEME JHCTARH
gonmusioli  10—12 MM ppm TOJumEHE
noaxy no 10 mv 6 mace gepy G ¥ m
ups ToMmEEe DOARE go 14 M u ware
depm 12 M

Conomsan  ofBapRa  #iM  DpHBApKaA
(AErOBEIME WBAME C BHBOAOM KX HA
ropen Ha 20 MM

He zepea 4050 MM (MeHmay uisa-
nu) ,

He Mence 50 wm

Yeusue B ONOPHGM .
pacroce, ®H P Do 250 1 951—400§ 401600 {601~ 10001001 — 1400 1401 — 1800
Taa. a dacour )
s RS Gacaur, { 8 10 12 n 1 | 18
’ 25



e TpH bg =1 Fygg, @ 1pH {p =1, nin 1y == §,7l; r— OTHOCHTE/IBHO .
OCH CedeHifl yroaka, napajjIeJbHOH TIOCKOCTH pEmleTkH. :
Ecay ma0CKOCTh Hambo/biiel THOKOCTH CTEPXKHA HEsCHA, TO ruG-
KOCTH NPOBEPAETCH B ABYX TJABHBIX IVIOCKOCTAX CTEPHHS.
- TonmuHb (PACOHOK SaBHCST OT YCHJNS B ONODHOM packoce, Kak 310

YKa3aHO BHINE B KOHCTP YKTHBEEIX TPeGOBAHHAX K QEpPMaM.
' . Tlepen TeM Kag HauaTb - pac-

CUHTHBATh (epMy, HEOOXORHMO

S 8 :
L) .Ee’ . | B COOTBETCIBHH C YKasaHMsiMH,
15% j ¥ . UpuBelSHHHIMH BHIE, yCTaHO-
o St BHTb CHCTEMY CBA3eH MOKPBLITHA.
S § Tipumep 1. Tpebyerca paccuu-

1053908 TAaTh CTPOMMJBHYI epmy (PHC.
13, ). Har depm 12 M, Onupa-
Hie depumu mapHupHoe. Kpos-
J Tenjiag 0o CTalbHOMY [po+
duauposannomy Hactury. Ha-

Do nnnt bbbl
ARARMRLART
N TAA AYE

b

g L)

3)‘3' £’} 8,{, §oo s TEHCHBHOCTH CHEMOBOH HArpysks
o = o Pi.= 100 kre/m?,  Tloctonuusie
= i 1 Harpysks npueefsHs B Tadr. 10.
Gu L. Tim 911 Tloctonnuple pacueTHbe Ha-
2 - : TPY3KH B3 y3aH coriacso Tabi,

= - ‘ 10 cocrasasuoT:

U oF
5 14 Sp=k = 284 1¢c =28 xH;

Puc. 13 Py=Py=Py= Py =12P, =

= 2.98 == b6 gH;
Py = Py = P, + 0,161-1,5-12 4 0,166:12 = 2,84 + 2,90 4 1,99 ==
= 7,73 tc = 75,8 gH;
P, = Py = P,=0,161:3.12=5,8 7c == 57 xH,
Onoprsie peaxmma Ry = Ry = 0,5ZP = 0,5:602,6 = 301,3 gH.

CHeropasi RATPY3Ka ONPEIeSETCs N0 ABYM CXeMaM B COOTBRICTBAH
co CHgull 11-6-74 (puec. 13, 4, 2)

ey =1+0lab=1+01-129= 1,133;
¢y =14 0,60/Sy =1+ 0,6-12/4,37 = 2,65; .
6y = 1+ 0,40/8y =1+ 0,4-12/4,37 = 2,1,
rie Sy = hy, B0 Be Gonee b; S = 4,37 v << O M.

BpemeHHpe PACUETHHE HATPY3KH HA Y3/ COCTABISIOT
no 1-ir cxene (puc. 13, 8)

P, = Py = ney-1,5012 = 1,4.1,133:0,1-1,6- 12 = 2,866 = 28,1 iy
P = Py= P, = Py, = 2P, = 2:28,1 = 56,2 &H;.

26

TABJIAWA 10. NOCTOAHHLIE HAI'PY3SKH HA OEPMY, Kreym:

HagnmeroBanne ”’HoﬁM. ’ P gpaoun
Ppasudnan samura . ; ’
Pyaounsti gosep ?g %z% (15(,; 6
Yrennwiens (newomsact) . - 5 | 11 |7 55
Ta POUBONSIHS 4 1 ,-1 44
Crazsnoft npodwanposanimd nacraa 15 11 16.5
TIporoust 10 11 11’
Crpommasnas depma co crassMy 30 I:l I 33
Hroro no pcedi depue : U=100]

- Qonapuas depma o LEEREY : & 12 . i,1 ‘ I%g
Hroro s upegesax domaps 112 - 161
Cocpegorouenuas narpysga, xre/mt
. OF ocTeraenusn 85.3 ' 105 i,1 116

% Goprosoii panens 45.] ' © 45 ljl 50
Hzoro uo gpasv Qonaps, gre/M : 150 - 166
TABJUIA 11. PACIETHBIE HATPYIKH HA ¥3Jihl DEPMBL, xB
Harpysx’tr 125 P, P, Py P, Py By 2, Pia

Tlocrosnmnasn 56 56 75,81 57 57 57 75,81 56 56
Crerosas  mo | 56,21 5§6,2] 49,3{ 42,4 42,4 | 42,4 | 49,3} 56,2; 56,2
1.8 cxeme
Cnerosas  no | 49,4117 65,5 O 0 0 52 94,71 49,4
24 cxeme .
[locrosanan-- |112,2]112,21125,1| 99,4 | 99,4 | 99,4 {125,1}112,2 112,2
cgerosas no  1-@
cxeMe ,
Hocrosnras - |{105,4] 173 |141,8] &7 57 57 127.81150,71 05,4
cHeromag no 2-# g ; :
cxeMe

P, = Py = 0,5P; 4 1,4-0,8+0,1.1,5+12+9,81 = 28,1 - 21,2 =
== 49,3 xH;
Py = Py = P, = 1,4+0,8+0,1.8.12 = 4,32 ¢ = 42,4 xH.
Onopame peaxsuy R, = Ry = 0,52P - 0,5:506,8 = 2563,4 xH.

Srecs ¥ pamsue Ko3hQUUUEHT neperpysku upmuar a4 = |4, 1ax
RaK

%:%%:1@MGWHH&%L
i)



Io sTopofi cxeme (puC. 13, 2)
Py —-Pn—~n1p0 15 12 = 1,4-1.0,1-1,5- 12—-2521‘(:—
= 24,7 xH;
Py = Py =2P; = 2:94,7 = 49,4 &H;

Py =1,4:0,1(1:0,6 + 2,65+2,5) .12 = 11,9 e = 117 &H;
P, = 1,4:0,1:2,651,5 12__667Tc=655KH,
o Py=Py=P;=0; :
) 'P—-140i211512-—53'rc-52xﬁ
P, = 1,4:0,1(1:0,5 4 2,1-2,5)- 12—-965'1‘(:——947 xH.

KoumGumanni HAarpysoK NPHBEACHDI B talbi.

.Onopuibie peariyn Ry= (3/30)124,7-10 - 49 4(9 —l— 1)+ 117?8 —{>

4 65,57 + 52-3 4 94,7~ 2]——24794~248 kH,
"Ry =32P— R1~4774—247§—2290KH

TTpy VKIOHE BEDXHETO nosica (epmel I 5 0% mosica (epMBI MOKHO Jie-

[4Th NADANENbHBIMH, CO crpenoll moxpeMa (epMBl NOCEpEAHHE HA -

15000- 0,015 = 225 mm.
Bicota c}:ep;a;l heg =~

= 3-1,41 = 4,23 M.
O6osnauns saemenTs depusl ¢ 1 mo-18, Kak nOKasafo Ha puec, 13,

ONpeenHM yCUIHs BO BCeX SMEMEHTAX depMBl TOC/ICAOBATEABHO CF

cwin Py=1; Py=1uT & .
Taxk, ycu: 115 B SJEMEHTAX BEPXHEro [osica OT JeHCTBHA CHAN Py =

=1, 6yz1yr paBHBL
= R — Py (5 — 3)1&1;%_@[30 1.6 — 16— 9|13 =
= —0,8;
S = _1@7/30) 1412 — 112 — B)1/3 = —0,6;
= —[(27/30)1.18 — 1{18 — HNB=—0,4;
— (7/30)- 124 — 124 — /3 = —0.2,

~0,11=01.30=

Ta!{ e HAXONHM ycumm B AJeMeRTax HIKHETO niofacas
= Ryt — P, (5 — ). 1hy = [(27/30):1 -3 — 13 —3)IL3 =
=0,9;
SS — [(27/30)1+9 — 1(9 — B)]1/3 = 0,7
— [(27/30)1+15 — 1(15 — B)]1/3 = 0,5;
am — 127/30)1-21 — 121 — 8)11/3 = 0.,3;
Sy = [(@7/30)1:27 — (27 — B)]1/3 = 0,1

3 n. [lamma packocos I =

H B packocax: , -
Sis = —1414R, = —1,414 2 — 1975,

[Sis = Syp = LAMR, ~ 1) = 1,414 (5 —1) = —0,1414;
N , 814 = Slﬁ = 0,1414‘

Ycunus B crofigaX 0T CHIbl P, PaBHB HY.IIO,

AnanorsuHo HaXOAUM YCHJHS B 3JeMeHTax OT BCeX IPYIHX efyuyuy-
HbIX y3JI0BBIX HATPYSOK H ONPENieisieM PACUETHBIC YCLIA B 9ieMeHTax
depmnr (raba. 12).

Ins monbopa cedeHuii CHCTEMbI CBA3EH IPUHATH 1o puc. 12. Toa-
MHHY GaCOHOK HAXOAHM [0 HaHOOBIEMY YCHJIIIO B PACKOCAX (CM. Boile
KOHCTpYKTHBHbIE Tpefopanus K Qepmam): § = 14 a1, Pacuerusie aaunnt
3JIeMeHTOB TIPHHATH 10 Tabl. 9, a npefiebHEIe THOKOCTH 10 OpHI. 18.

Hocepenume depunr pacuomx&eﬁ sMonTaxubH cTHK, Cegennsa noacos
thepM MEHAIOTCA TOJABKO B KpalfinuX nadelsx (1 BepXHEro mosgca 310
NIAHENDb ¢ HYJEBEIM YCHAHEM).

Tlp mojfope C:KATHIX PACKOCOB H CTOGK (saementhi 14, 17 u 18,
puc. 13) BBegen roadrpunpeHT yeaosus paboTel m = 0,8 {HPHJL 16},
TaK KaK rubKOCTh 3THX 3aeMentoB Goaee 60,

Jas nosicos npunATa craas Kiacca C46/33 ¢ pacueTHEIM COTpPOTIHB-
Jgerned R == 284 Mlla, a 479 OCTAIBHHEX 5JEMCHTOB — CT&]1b KJacea
C38 '23 ¢ pacueTHuM conpoTnBieHnem R = 206 MIla.

Bepxnuit noac, saevenrs 2, 3, 4, 5, N = —1,308 MH

Ceuerine 2 | 160x10; F = 62 8 mﬁ == 62,8+ 10 ~% m% r, == 4,96 cu

= 7,09 cv (opua. 2 1 4).

Hs puc, 12 Buino, uro A7s BepxHero nosica Iy =1, =3 a; &, =
= 300/4,96 = 61 n ky = 300/7,09 << A,. Has % =6l no npua, 17
raxomum @ == Q,773.

Huxcnntdi noac, saevent 8, 9, 10, N = 1,358 MH.
Ceuenne 2 | 12610 F = 48 6oM? = 48 61074 M2 ry == 3,85 o3
ry =05, 66 oy I, =1,=6 m,
800 N 1,58
A= 3,5;;’”;5?‘ TF e
Paesentt 7 u 11, & = 0,408 MH.
Ceuenne 2 | 100¢7; xaace cramn C38/23,

0,498 .
F o= 27,6 QMQ; g = m‘;‘; = 180 MIla << 206 “ﬁa
ra=3,08 cuy ry =46 o A= = 195,

’

=280 MIa < R,

4

IMopbop ceuenwii jas B Tabxn. 13.
AnajoruyHo noAGHpPAIOT CeUeHHS BCEX OCTAIBHHX SAEMEHTOB,
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TABJAHUA 14. BB NPUKPEIJIEHAS DIAEMEHTOB K PACOHKAM R;B =147 MHa

~ Ilion y ofymgat Ulos y nepa
é V:Z:\:xagx{neq Cevenne A .
TONRA
%, , yroxsa | N MH P | g0, m N M ’f}ﬂ L0, mut
2 | 0,443 | 160x10| — - - | o022 | 8| om0
3| 0,65 |160%10| — - — | 0397 8 410
7| 0,249 | 100X7 | 0,174 | ‘8 295 0,075 4 200
8 | 0,580 | 12510} 0,406 | 10 410 - | 0,174 5 350
9| 0,679 | 125%10] 0,474 | 10 470 | 0,204 5 410
12/} 0,353 | 135%10| 0,958 8 230 9,078 8 110
12 | 0,353 |125X10| 0,247 | 10 250 0,106 8 140
13 |° 0,277 | 100X7 | 0,194 | 10 200 0,083 5 175
ig g,%gg 1§gxg 0,13. | 8 175 0.059 5 130
, X ’
, %g 0,025 o }0,0.74 8 100 | 0,032 5 75
0,067 | 80X6
16 | 0o | Sxs8 }0,047 5 105 | 0,020 | 5 50

MIpauewamue. DneueEy 127 Opurapen N KOHTYDY

Jlanee onpegeasioT AAUHE! CBAPHHIX MIBOB MPHKPEILICHHS ASMEHTOB
(raGn. 14). Pasmepn! MBOE ONpefeAsiOT s OHOTO YrosKa [0 YCHIHIO,
PaBHOMY MONIOBHHE yCHAMA B anemeHTte. CBapKa npHHHMAETCS pyunas.
Jlns npusapkn K aconke u3 cranu kiacca C38/23 snemMeHTOB H3 cTaIH

- Knaccos C38/23 1 C46/33 NPUMEHSFIOT 5ACKTPONEI COOTBETCTBEHHO TH-

nos 342 u D424,

DAEMEHTH PeleTKH MOTYT OPHBAPHBATECS N0 KOHTYPY HJIH 110 Hepy

H OOYHIKY G BBIBOZOM ILBOB Ha Toper Ha 20 mum.
ﬁB CTHIKAX NOSICOB FOPH3OHTANbHASA NONKA HePEKpLIBACTCSH HaKaal-
KO,

Ilna npuvepa paccMOTPHM NPHKpenJeHne OUOPHOTO packoca 12
(cM. puc. 13) B onoprowm yaae (puc. 16). Onopusiii y3ea — ofuH 43 HAH-
Gonee HanpsKeRHBIX Y3108, Bo nabexaune nosnsaenns b daconxe 50b-
HX KacaTeAbHLIX HAUPMKEHRH BACAL IBOB Y Nepa ¥ OGYIIKA BHICOTA
STHX IIBOB OrPAHNYHBACTCA YCIOBHEM BOSHHKHOBEHHS B (acoHKe Kaca-
TeNbHEIX Hanpsurenuil, PABHHK pacyeTMOMYy CONPOTHBJICHHIO HAa Cpes,
KOrfi2 HANPSAKCHHN B MBAX TAKKE AOCTHTHYT PACUETHOTO CONPOTHBIE-
Husa. Toraa npu Toampue hacoHKH 84 HANPSIKEHHS CPE3a HA ELHHHUE
Auuun 6yayT pasuss 4R op = 2P, Ry (npusapra x daconxe sjeven-
Ta ¢ ABYX cropon). Orkysa

bpRyp 121

by < 2R =2.0,7-147

ﬁm =={) ,52(3@-

Tpu tonmuue GacoHRH 8y = 14 MM Ay = 0,62-14 ~ 9 mu Vo
JMe HA OfMH YTOJOK ONopHOro packoca N = 705/2 = 353 kH. ¥ro-
JIOK npuBapuBaeTcsi No KOHTYpy (cum. Taba. 14, saement 127). Boicora

' d , 35



a1BoB iy, = 8 mm. Cuna, Bocnpnﬂmdmaﬂ J1060BEIM WBOM. | = 125 mMum,
cocraaseT Ny = Byl paea Ry = 0,7+0,008(0,1256 — 0,01)147 =

P

= (0,095 MH. Ha (JIAHTOBHIE WBH  OPHXOAHTCH yeune Ng = ! R 7 a %
= 0,503 — 0,095.= 0,258 MH; mna moB y ofymga 0,7+0,258 = l .
= 0,18 MH © na wos y nmepa 0,258 — 0,18 == 0,078 MH, ‘ -
, 018100 _ L1 s .
Janpa mmoB: y aéyu;xa lg = m +1 =22 + 1= ;
0,078 « 1¢¢ ; : . . .
== 23 cn; y nepa fp= m—{' l=10-4+1= 11 CM. I’ : . N
JJHHE! [IBOB DDUKDPEIICHHS 0CTaJBHLIX SIEMEHTOB ONPeASNsIOT | R
AHAZOTHUHO. ! Pk '
- Tlpuusiteie pasMepsl IIBOB AO/MKHEL y,n,OBJIeTBopHTB KOHCTP YKTHB- 7 NN
HbIM TpeOOBaHHAM K cBapHbM mBam (cMm. § 1). Tak, mas fi, = 8 my, ; , ‘\\

cAmogan = 48 = 32 MM, L, wane = 60-8 = 480 mm. : .
2Ty yCnoBHA NpH NPHBEJISHHOM BHIle NOASOPE HIBOB YAOBJETBOpE-
HEL

Ilpn Brifope pasMepoB -LUBGB HYXKHO YUHTHIBATEL HeOGXOHHMOCTE
COOTBETCTBHA HpHHHTbIX pasmMepoR HIBOB KCGHCTDYKIHUH y3Ja. B neko- {
TOPHIX CHYYasX NPUXCHHTCST MEHATh PA3SMEPH! IHBOB. -

Ha puc. 14 noxasas npuMep KOHCTpYHPOBaHHsSI y3ja, B KOTOPOM
MEHACTCst ceyeHue nogca. IlocnenoBaTebHOCTh NOCTPOSHHSA NPH 5TOM
CleAYIOWAs. i ;

CyauaJja npoBOAsT ocH saemeHTOB (puc. 14, g). 3arem quepanafoT f
KOHTYPH S5JeMeHTOB, pacHojarasi HX BOSMOXKHO KOMIIAKTHEH, HO TaK, ; &
4rO0Ll PACCTOSAHHA MEXy IIBaMH SJEMEHTOB Obiu He MeHee 50 MM i :

HaHOCHT [UTHHbI IIBOB HpHKpEHJIEHHH 3]EMEHTOB K (DaCOHKE; IpU 5TOM
GoAbiliee H3-CTHKYEMbIX CedeHul HOsca 3aBOMAT 32 OCh y3/ia He MeHee :
4eM H4 J[Be IMPUHH NOJKH -yroiika mosca (2 - 125 = 250 mm) = |

(puc. 14, 6). A pauipuie mo KpalfiHUM TOYKAM IHBOB 0YEDUHBAIOT KOHTYD ! - 5
(bacmzm opocrefiinedi (opMEl, NPH 3TOM UHOTAA OPHXONHTCH MEHATH . o
pasmepsl 1BOB. Pasmepst t})acoHKH OKPYISIOT B GOABIIYIO CTOPOHY HO : . 5795

1(} MM (pﬁc 14 3) . :’ . NN NS RN VTR

Kamnpti pa yroJxoB HHKHETO [105iCa IPHKPEIVIEH K (aCOHKE ABYMA t o ) V" 4-555 ) 3 1
-IIBAMH HA [OJHOE PacueTHOE yCuaue. I‘opﬁsonranbﬁme HOJIKE yTOAKA . = e R e 2
HNEePEeKPLIBAIOTCH HaRAAAKAMH, KOTOPHIE NPHKPEIIAIOTCS K TOAKAM o AT 565
YCACBHIO PABHONPOYHOCTH HAKJAAKH H €€ IPHKDEIVICHUS. b 777

N =05F,R = 0,5.0,13-0,01.206 = 0,134 MH. } [7 11

j.uu.um.x.u‘

7
At

._-.,,W
276:

[ A N IRP .
Sy

s

170

Pacuernaa nauna wBa &y = 225 — 10 = 215 My; TOJHIEHA ' : PRIt
Voo G6,134.108 : | - §-225 | 1 8-645 )

By e= - = e —s2 6 M, - N o o —H*H'T-H-H*H‘i-z PR ER I EET Fr, e s g g § iy 4oy Jormps pome 3o

84,7, Rcs 0,7.0,215-147 ._._....._;% TR R w‘HH-H T TR TELT T L LR T Ly T T

' s i B &
z ‘ —SULEZS 0y 5225 |BIT

DacouKy BPOREPMOT NP Hﬁ:iH}K«EHHO {8 3anac npaqzmcm} H& Pace ‘ ) “ﬂ_"_f_'__L L_ S RS

TAMEHHE YCUIIEM B 10sCe NDH ‘mmpuse GacoHKH, DABHOH YIBOCHHOR . - 777
HIHPHHE NOJKH, NPHKPemIsieMol K (acouke: ; 275 ,jjg

0,498
9= 370,1.0,014

== 178 Mila < 206 Mila, ‘ Puu, 14



Dosiee Touro mnpoBepsloT (acoHKY 1o ceu. J-=1 (pﬁc 14, 8 n 1b)
€ YU€TOM HOPMAaJBHBIX CHJI H namﬁaloumx MOMEHTOB, NEACTBYIOINX B
cegennn (puc. 1b).

Yeuane ot sieMeHTa 7 NPHAOKEHO HA paccTosnud 45 MM OT HH3a
taconky u pasno 0,498 MH, ycusue or sjiemenTta 13 — Ha paccTosiHny
125 mm ot Bepxa aconkn u pasHo 0, 553/1, 414 =-0,391 MH. _

B ceuenun peficTByeT HOpMajb-

Haa cuia N = 0,498 +- 0,391 = ”j
= (,889 MH = nsmﬁalom;m MOMEHT
M=0,391.0,146 — 0,498-0,105 =
= 0,0045 MH.u. ITnomane cenuenus
F=42.14 4 2.13-1 ='58,8 -}
426 = 84,8 cm®,

CumemeHe OCH  OTHOCHTEJBHO
DEHTpa TAKECTH QacoHKH

26.20 . 1,4.498
Y= 2.8 =6 CM,‘ Jo= P -

W

150

o 2620 — 84,8462 = 16040 cu®,

] ey
GHME 1N §

”‘z :'EE“’ |
oy -
b4

Hanéoaxbmee Hanpstxenne Gyner B BEpXHEPI ¢ubpe Qaconxu, npn

16 040
= = 3
B 97 535 om8
N M 0,889.10f 0,0045.100
o paRNO O== = <+ VY e e =113 MIla.

SaeMeHT HIXKHero nosca § NpHKpPeIieH MBaMn by, = B ufiy = 8mum
Iowpo# 645 MM, HO B pacuer MoxeT GHTh NPHHATA JUIHHE TOJNBKO
60k, (cu. Tabn, 14}, :

AHanorH4HO PACCUHTHIBAIOT H KOHCTPYHPYIOT Ya/Inl BEPXHETO NOsCa,
B KOTOPHIX CTHKYIOTCH S/IEMEHTH HOHCa.

B ysnax, rne wer CTHKOB HOSCOB, NPHBAPKY N0AC3 K @acaaxe npo-
BEPSIOT N0 YCHJHIK, PABHOMY PASHOCTH YCHJ/IHH B IPUJIETAIOWHX K Y81y
napennx posca. Popmy GacoOHKH B TAKHX y3/7aX DPHHMMAIOT OOLIYHO
npavoyronsyol, Onoprui ysen HsobpameH Ha puc, 16, a,

38 .

[ S

Bricora omopsmoro peGpa: fip# KOHCTPYUPOBAHHM TpPHHATZ 550,
TosiuHa — 20 MM, 2 BJIMHE [IBOB ¥ ONOPHOTO packoca H [osca noay-
YHHMCh HECKOJIbKO GoJiblite TpebyeMbiX.

- ¥cnoBayio npoBepKy (ACOHKH Ha BHKAIHBAHHE O ceHeHHIO I—I
apu moaHo#t gamHe 2 = I, +- I, = 200 4+ 280 = 480 Mm MOKHO

" BBIIOJHUTH HpHﬁJXH}KEHHO Korfla mJOCKOCTH Cpe3a HaKJOHEHR K OCH

BJIEMEHTa O] yrJIaMH, Gan3kumMH k 45° (cm. puc. 16) mo dopmyae.

_ 0 707N 0,707 O 705
6!1,2[ ‘ " 0,014 (0,24-0,28)

~ 74 MIla < Reps

B nefictBuTeIbHOCTH KacaTelbHLIE HANPSDKEHHS 3aBHCAT OT Pac-
CTOSTHUH [IEHTPOB TSAXKECTH ILIOCKOCTEeH Cpe3a OT OCH PACKOCA H HAKJIO-
Ha nJ0CKOCTeH K 9Toft ocH (cM. puc, 16, 6): :

95
Ny=N =0 = g
=V 705 —-==0,418 MH
. Ny = 0,705 — 0,418 = 0,287 MH;
N.0,707  0,418.0,707
Y S 15028 75,5 MIla < 127 MIla*
No0,707  0,287.0,707 ' .
"= = 001102 =72,2 Mlla < 127 MiTa,

YTO JOCTATOHO GAH3KO K nonytxeﬂﬂomy BHIE MPHOAHKCHHOMY 3Ha-
HeHHIO T.

Topen enopHoro pefpa NpUHHMAT c*rporaHmM U depe3 Hero re-
penator onopayo peakumio depmer. M3 yenosus nepexaun #a topen 1,2
ONOPHOH peakuuH HMpPHHA OMOPHOTO pebpa HoaxHa OBITH HE MeHee

1,21?‘,0“ — I,2'0,499'103

. b= R 002312~ 20 m
rne = RiosT o Rep — pmer __ pip = (3013 4 0,2534 —
—(, {)28 + 0,028) = 0,499 MH.

{Isw npurpeniiens omopHoro pedpa K daconre (b, = 8 ) pac-
CYATHIBAIOT HA YBEIHUEHHYIO ONOPHYIO peaxumio ¢ Koo puunentom 1,2,
970 KOMICHCHPYET SKCUCHTPUUHOCTH HPHJIOMEHMA ONODHOM pearuuu
OTHOCHTE/IBHO HIBOB:

. 1,2.0,499
Twm="573,7-0,008-0, 48 -

= 110 MIla < 147 Mlla,

PHe AAuNa wsa npunara 60k, = ﬁi}aﬁ,ﬂﬁs = {,48 u.
Konbsropuift y3eq epMu — MOHTaRHB (puc. 17).
PacuerHoe ycuame /1S ORHOTO YrONKa BEPXHEro nosaca

Ny = 12Ny = 1,282 =1,2.0,654 25 — 0,795 MH,



rie N = 0,6b4 MH 1 ¢ = 270 MIla — COOTBETCTBEHHO pACUETHOE |
yCHJIHE H HaNlpsaxeHue B yrogxe, a R = 284 MIla — pacuernoe conpo-
THRJEHHE CTaJH. » :

Pacuernoe ycuiue B OTHOM YIOJIKE PacKoCa COOTBETCTBEHHO PABHO

Ny = 1,2-0,035-206/79 = 0,11 MH,
I-1
7030

Puc. 17

CTHK nepexpHT rOpH3OHTAALHLIME HAKJIAAKAMH 1O MOACHEM yTod-
KaM # BePTHKAMbHBIMH — [0 ' (acOHKe. YCumins, nepelalolmuecs Ha
TOPUBOHTAABHEIE H BePTHKAABHBIE HAKJAJKH, MOXKHO IPHHATE 0O YKa-
3aMNAM B THOOBBIX MPOEKTAX: . 7

Ny = 0,6N, + 0,5N, = 0,6-0,795 + 0,5:0,11 = 0,532 MH;
Ny = 0,4V, + 0,2V, = 0,4-0,795 + 0,2-0,11 = 0,340 MH,

- BoicoTy sepTHKaAbHOH HAKAQIKH NPHHHMAIOT DaBHOH yiBoeHHON
WHPHHE NOJKH yroika (b = 2.160 = 320 mM), a Toamuny — He Menee
roHEE (GaconkH. Hlupuna BepTHKaABHOH HAKRAAKH, NEPEKpLIBAIO-
weifl ase dacoukn ¥ 3a30p mexiy wumu (50 my), pasua 2.80 - 50 =
= 21{ M.

40

T

Tommuea BePTHKANLHOTO mBa IPHKPENyeHnsa HaRMaiku K (acoHke
COCTaBASIET .

Np 0,340.108

h = == =
“ 0,71, R®T0,7:0,31.147

11 Ny

[punsara by = 12 wv 1 Tonwusa rakaanox 8, = 14 w1,
Ceuenne ropHsoHTaABHON HAKIAZKH
. Al 535,104
Fué‘% = 0———-——~’028610 =26 cM2,
Ilpr mupuse ropusoHTanbHOR Ha- : *P
Kiajxy, npéerimatomelt Ha 15 MM ma- z
PHHY MeDEKpHIBAEMOR MOJKH, NOAY~
UUM CeueHHe Haraankw 175 x16 (F, =
=17,5:1,6 = 28 em?), :
Ofwas npoTaKeHHOCTD HIBOB (BXOMH &
epa ¥ N0 NOJKE) COCTABASIET UpPH
b = 8 MM )

J00

oo
45300012000 ;

Puyc, I8

I ) NF' 0,532!103 650 -
"0, my RS 07-0,008347 "

YToNIOK nOsiCa NPHKPENIsieTes ¥ PacoHKe MBOM fyg =12 My y ofyiu-
Ka : )
. 0,7.532. 103
T770,7.0,012.147
H IIBOM hy; = © MM y nepat 4
e 0,3-0,532-108
™ 0,7.0,006+147

Koncrpykuus ysia ¥ OCHOBHHIE pasMepH! AaHHl Ha pue, 17.

Ipumep 2. TpeGyercs paccunrars HOHCTPONHIBHYIO depmy. Ilpo-
et depuet 12 M, CocpenoTouennas pacueTHas HarpySKa 1O CEpEHHE
depumut P = 750 gH (puc. 18). "

CoSerrennnit Bea depMer orono 2 kH/v, Pacuersnie anuub sneyen-
TOB Bepxaero mosca I, = I, = 300 cum, Hmxuero nosca I, = 600 e
B I, = 300 cum. .

Onopusie peaxiuun

=310 M

== 260 MM

50 19
Rw-f?-;»i;?—:,s&z xHa

¥Yenaus B 00sICaX ONPEHEAAIOTCA C NOMOIIBIO MOMEHTHHIX TOUEK 4
B pacrocax ¢ HOMOHIIBI NPOEKHi,
Ycunue B BepxHeM nosice (MOMeHTHAR Touka 1)

N = R6/3 = 387 « 8/3 = 774 xH,
Yeunue B HHMKHeM Nosice (MOMeHTHaA Touka 2) N = R3/3 = 387 xH,
41

”



Ycasige B pacrocax
4243 - 4243

N92=—N21=—R>%—=—38 3000 = — 546 xH.
ITonGop ceuyennil npusened B Tada. 15.
| o
L :
—— ] ———
TR
i

T
&

b

Puc. 19

V3a5l GOACTPOIHIBHON GepMBl PACCUHTEIBAIOT H KOHCTPYRPYIOT Tag
®e, KAK y3JIb1 CTPONAIBHOH. VICKIOYeHHE COCTABMMIOT Y3/IHl, K KOTOPHIM

KPensiT CTPOnHAbHEE hepMEL

Ha puc. 19 nzobpamens CpefHue y3Isl TOACTPOIMIBHOR (epMsl, HA

KOTOpHIE ONHPATCs CTPONMUJBHLIE (GePMHL
Tax e pemaioTcs OUOPHLE Y3/Ibl IOACTPONHALHEX depM,

[ TN U

Rl 2 R

e an. &

TABRUD . ;
A 15. NOABOP CEMEHWE SJEMEWTOB NONCTPOTIANLHON ®EPMBI (MATEPRAM <« CTANb KIACCOR €38/28 W C48/88)
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TABJAHILA 16. ®OPMYJbl JUJisk PACYETA BAJIOK

§ 4. BAJIKH 1 BAJOYHBIE KJIETKH

8

.1,

. T[lposepxa HAUDMKEHAT

Qopmyna

Mo ycaosuo NPOLHOCHR

HopManbhne HANPIKEHHT
npr #3rEde B opsol WIOCKOCTH

10 e, B ABYX (MIOCKOCTAX

Kacatenbipe Ralipamennd

TIpupejchune HanpAKenas B CTeHKAX GanoK

MecTroe cusTHe MOR COCPROTOUeHHsiM TPy-
30M B CEUeHHAX, HE YKPenIeHHSIX pebGpamy
JKECTKOCTH

3mech My AR aopKpanoBLHs  Oanok- 0K
kpanbl ¢ocoboros pexnMa paboTH! ¢ HECTEUM
nogmecom, =15, u ¢ rubKuM NOABECOM
ny==1,3; AAf WPOIX popxpanopsx Oallox
ny==1,1§ an% OCTaAbRLIX Ganok nlzli' 2=
. 8T

zmcl —ﬁ—

£==3,95 nng CBApHNIX B npokaTEbY 020K H
¢==38T5 pas xienansx Oajok} I g~ cynma
MOMCHTOR HEGPIHE HOSCA ¥ peasncd, 8 B Ciy-
yae mpHBAPKE~ PeAbCa K NOACY —¥X ofumuh
MOMeHT WHEpUEH; IPH HEHOCDEACTBEHHOM OlH-
papuy pa sepruph noac scaxgp:g.méo nomepe-
woil kowcTpyKmum immpuuofi b 2eab 20
{fiy~TOIUEHNA BEpXHEP: HOACA nas CBapHOU
fankn p pacciosEue o1 wepruell rpauH NOJKA
A OKOHUANHA BLIKPYKKH Y CFEHKH JJIsL TPO-
katioR Sajkul; P--pacuernpli  COCPERQTONCE-
auii rpy3 0es goshduunenra XHHAMHIHOCTA

(P = rPY,.q, tae n—ew. npud, 1)

ups  wORRMKUOH Harpysge

e

My
4+ — <R
5“7”' "1 =~

< Rep

W, ur
. QSyyz

T2

kA v
Y 5i—ox0y T tog,<
T <nRm 8 oxKRm;
ay<KRm; Ty<0,6 Rm,

rae Oy B aTy--—Hopi&iaJ}'beIe
HanPsAKeHAs B CPEJUHHOH UO-

.BePXHOCTH CTEHKH, [1aDaJlieJb-

HHE B HepneHnuKy s pae 0ch
GAKH; Tyy— KACATEILHEE Ha-
ppsokeHEs B TOR Xe TOUKE
CTeHKH]
HepaspesHWX  DOAKPAHOBHIR
sanor; n==1,15 ana MpoUHX
GanoR; m——xoshduuzent yo-
asovuhk palorH, uprHHMaeHrl
mo opui 16, 2 psa HpOWHX
cayuaes papupfi epuaune

nP
om=—5‘;-<ﬁ

n=1,3 Ha omepax

i <N i AR, i P e Rt 8

RPN

e A P o R, i 28 S A W

Az

s, s

e RE e

e

S——

Ilpoloasentie maba. 16

TIpoBepka HampIXKeHUS

.11,

Dopwynz

b Ofmas ycrofinueocTs Gamgu

o yeaosuro gemoiiaugocmu

3necn A:I.. n W npuHmmaoTes B NAQCROCTH
paubonpmefi xectkoerd (W gasa cxarorc uos-

HASME Hpwa. 27, & pfs [POKATHEIX BasioR
npHEHMaeTcd no npmia. 31—34,
ITpobepra ofmefi yerofiuusoctn e Tpelyer-
CH! NpH WECTKOH HenpepHBHON 3aBsSKe CXEa-
FOPG MOSICA W3 INIOCKOCTH Gankm; B 0a;kax
JABYTABPOBOro ceyeHusl mpH [/h, He OPeBOCxo-
LAUUAX 3HAYCHHR, MpuBeicHREIX B npma. 26

IIo yenosuio depopmanmn
Omyocutenpanfl aperss,
FIe | NpEHAMAICTCA: 0T HOPMATHBHOA HAPPYSRE U
Ge3 yueTa koouIyenTa AUHAMITHOCTE; SHaYe-
HES DPeIeALHBE HPorubos I pHBeHeHH B NP5
Jns paspezsux 6ai0R NOCTOSHHOTO CCUCHES
u3 cramd kaaccos C38/23, C44/29, (C46/33,
C52/40, necymux CTaTHYECKYIO HATPYSKY, NPou-
HOoGTE mpoBepsioT (cM. #. 1) o miactuyecko-

My MOMERTY compormeienus Wy, ecim co-

GHOBRIOTCH CASHVIOMUE YCHOBUSA!

- 1) pommma OuTe ofecnewena ofuiasn
yeroftonBocts Gangu {@g= 1, wm /50,7
snaveHnfl, NPUESACHANIX B mpma. 26):

2) oTHOMEHHE IDHDHHHI €B2GA SKATOLO
nescz cpapoll GajKyw K €ro TONMHHE HE

FOJEKHO Apesbnnath 10 V2,11R, e R,
TefoMR; : .
3) OTHOWIEHME pACUETHON BHICOTH CGTEHKY
fo K ¢e Tomuune § UPH YRDENJCHHH CTey:
KB TONBKO NONEPETHLME pebpaMu He Jomxs-

go npessmate 70 VIR (rne R,

Tejen?);

4) KacaTenbEHES BAODAMCHEA B MeeTe

HAKOONLINETQ MATHOAIOMAFe MOMOHTA

Thracrauecknil MOMEHY CORPOTHEJICHUS

Hus NPORATHHX ABYTABPOBHIX H WBEJUIED-
auyx npobuned cleiyeT HDUHMMETL BpH #i3-
rate;

B DJOCKOCTH GICHKH

T2PAJTISIBED TeJKaM

ca), §g OMpele/IseTca B COOTECTCTBHH C yKasa- |

M
oW <R

i/ <(E/ Dogen

*

<0,2R;
Pre25<1,2W)

Wi==],12W, a
Peeal,2°W,
Fle S~-pTavHueCKul MoMeny

ONOBHHE  INIOMANE CceHeHHd
OTHOCHTEALHO OCH, DLOXOaA-
mefi - wepes UEHTP TEHHECTR

Cceuesua,

OpuMewagse, Bra I 28 3 pacyerdes seDUTEKANLHAR BOPpYysss 7 spada npw-

HEMABSWCH & Yuerom xoubunpenta AEHANTTHTE 1.1 (8N,

waba. 23},

&5



Popmyan nas noxGopa ceueHns CBAPHHX Ga.nox . : . : ‘ TABJ ‘ )
: - i WL A 17. NPOBEPKA § ; .
Hauuenswasg BBICOT& 6askH ApH PABHOMEDHO paclpeseseHHoldl HATPY3Ke ) — A OTOPHBLIX CEYEHHA CBAPHBIX BAJIOK
A Ri(p+q) . Derms |
MR i . - . . . . ) Tiposepra
(4] et - 5 \
npen : .
OunTuManedas BricoTa Ganka - . * 1] Cumsrue ropya peﬁpa .
. W M ‘ N
h‘,mzl,.%l/.___zl,é‘ ‘/ . Oop= ——
- . < Rops.
: Oex Ry : : . ey by 8y om
TpeGyemagn promans nosica : - ’ 2. Yerofiausoers yeiose onopHoR
- r Jo—Jor . . . erolikn mmpurol 15§15, . pﬁ exatol
SREICECE - , o RIS R,
Tosmura TOICHMX MBOB PaBBaA : . iy By b 9Fer
fIpH OTCYTCTBHM COCPEAOTOMEHHHX PPYsOB Ha {OACE HA YUaCTRaX Mexxy ] ’ X 3 i’ rae pg = 4 1582
pedpaMy KeCTROCTH , N? - 3 T=Yp p
. , g : h A e
A ——-——'QSH i ‘ (ieﬁ X Agpma—; 1, o= Jxe'rl
25 o RCB 1 ¥z o1 For
G142 8
[pd HaJAUHAR COCDENOTONEHHBIX TPYSO0B Ha HOdACe B2 yU2cTKaX MexAy peG- 7 Tu e by?
PaMK HKeCTEOCTR (B TOM HHCHe OpY }IDRbH}KHQK cocpenoTodeHnol Happy3Ke) & x 8T .
T 2 : ' 8. Tlpopepra mwBoP mpERpenze
By > - QSy + m P . i ) K cremme PRED HEf  pelpa
PR 7 z " v
3aecs p ¥ g = COOTBRTCTBekHO cofCTBeRbEl BeC B HON3HAS HappyIRa) : ’ . = 2.0.74 'l"“Ri;BQ
n — xoaddruneHT  meperpyaky {cM upma 9); R # R" — COOTBETCTREHHC _ ‘. i hm ml
PACHETHRIS CONDOIHBJICHHS NPORATHON CTadl U ymosux {IBOB (cM. DpWIL. = fgr—1 oM
13 1 12); Jo n Jop — COOTBETGTBEHAD MOMEHTH HESDUEN GAAKH A CICHEE] Sy — im < 804y,
CTATHYRCKHH MOMEHT IJIOWafy CedeHHs nogca JTtHocuTensHo defirpaanHoll oca} N -
f — rosgppuument npoBapa yeaosoro msa; ap, P g g om. 7961, 16
I. Cmarue repuos pebep
lipumep 1. CpaBuuTh HECYHIYI0 CHOCOOHOCTb ABYTABPOBBIX, 6&:{0}:: ¥
C CHMMCTDHUHBIM H HECHMMETDHYHBLINM CCUCHHSIMH Ges saernﬂeHHﬂ GW;:E——(S—— < Ry,
B fIpoJeTe NPH COCPENOTOYECHHOH Harpyske, APRHAOKEHHOH K BepXHEMY ’ -
noscy no cepenume npoJsera, Hpover ﬁaaz{n 12 m, MaTepHan — CTanb ; ) efﬁ Yerefausocts yraosol onopuoii exarof
Cr3. ; = 22 CRKE mupanod 3048
_ : g== <R
§ $Fey '

a) Crmmerpuusoe ceyenue (puc. 20) o )

OcroBrbe XapAKTEPHCTHKY CeHeHHs:

A _
F=2+40+1,6 > 12008 = 224 cu?; hp—— ¢ rma]/ Jrer
g ¥ FG'!

0,8.1208
I =W+2-64-60,82==588%0 quty i 6;} {2bp--0)8
12 i I gr= e —
1,6+408 : 12
- Jg= -’—-—i—§—-—- =17 106 e, ; Béxifpunepxa TIBOB NPHKDERJCHES Debep

Cornacro npna. 27,

. N
10, a,5h08 1200.1,6 \2 K Y < RP
“"'8( bk ) (H‘ £ )“3(@;(:23,2‘ % +f b

4

B 5 s B R 5



: 0,5.123,2.0,88 o Coraacto mpua. 27 n. 2
X(i-l- ’___*_._.’_.):‘.1,4; ‘ 6 i s
| VY | S A=3,265 Be=n—140,734-70 —0,77—14-0,734 T —0,063;
% =1,85 + 0,36+ 0,4/3 = 1,9 : o _ 123,2
17100 (123,2 C=0,33n (1 —n) (9,87 + a;) = 0,33 - 0,77 (1 — 0,77) X

Ty (Y = ) 108=0,57 < 0,85
%'_7“’7"('1—) 108=1.9 83000 A<

1200 7 % (9,87 4+ 1,79) = 0,68;
W, = 588 000/61 6 = 9550 cn® = 0,00955 % ;i p=A4(B4. VB C) =3,265(—0,065-1/0,0634-0,68)=2, 31
L= =0,57 + 0,00955 « 206 = 1, 12.MH » M. ‘ _2ymmy __ 219 100.123,2.0,538- 2,31 0. 705:
M, chWR - u \ - @6 TR 108 ST 000 1% ~ 108 =0, 705;
6) Hecnmme'rpﬂimoe cevenue Tof ke MAOWANM (prc. 21) 4 : Pa = 0,705:67,8/53,8 = 0,89 = 0,85;
. . - " 4
__E}b+—}8il6+32-16—-96—%—768-!—512—-22401\42' . ps = 0,85 4 = 0,021 = 0,866;
: 0,705 0,866 ;
y— 7582_2.4&2608 6,05 =7 exy . ( q;uoms(owem.;. 231)39) 0,7
~ , ' . M, = 0,7 » 0,00106 - 206 = 1,563 MH » u,
~40ax 17 » ~LE0RI .
- : : P - ‘ s) Hecﬁmmerputmoe ceuyeHue
© 0018 2 T . : TOM e Hecymeil cnocoGuocty (puc. 22}
- i u ; : .
;3 P p— | F96+4 44+ 1,6+ 20+ 1,6 = 96 + 70,4 + 32 =
| 8 1 4 o o = 198,4 o
ekl = 3'?@% D022 o il 75
-E'_'—é' ‘ N T Y=g 08=ILTE:
Puc. 20 Puc. 2L - B ; ' J, = 115000 4 (70,4 + 32) 60,8 — 198,4 « 11,75% =
~ . S = 466 000 cM;
- o — » 2 = 000’ 4; ‘
J. = 583000 — 224 + 6,05° = 577 000-c; o §_n= 423 eso 0400 sy
WBH‘-’S 577 000 == 10 550 o3 ==0,01055 m3} 1,6 .
: , - - Ty =1 443-;- 20% e= 11 350-}- 1070 = 12420 enty
1,6
— 50-1-4370 =19 120 ot
ly="g TRl w o f e 1350712420 = 0913;
= ié iiﬁ =071 - ; o Ty =12 (644 1,6° + 120 « 0,8%) = 135 ew§
gy._[a 43—0 065( 131 6) ]gz.agz._ 1 121,698 o S B, [0 43 — 0,065 (m 6) }(2 . 0,913—1) 121,6 = 42.9 o
Iy J, 113500 1070 __ .
n M_'__. b, asz”—{(43+32) [,69-+120-0,88] = 165 eu'y Iy ;j e e 121,67 14 440000 = 1,444 107 e;
Jyd 14 7004870 e : " P L L1 LYY |
Jom= L e o 121,60=51 107 ay = S 6le  2,6.1,444.100
Tv A = 3,965;
. b~
Ju B2 165-12007
=1,7% . B = 0913 — 1 - 0,734 sé?é{12§5~~£)08?~#i}256—~6159

TG 6l 2,6-51107
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C = 0,33 » 0,913 (1 — 0,913) (9,87 + 4,31) = 0,371;

p=3,265 (0, 169+ /5, 168 +0,371) =3, 265 (0, 169-1-0,632) =2, 61,
9.12490-1,216-0,49- 2,61
%o = 466 000-12° 100,575
96s = 0,575.73,4/49,8 = 0,845 << 0,85;

"M, = 0,575 - 0,0094 - 206 = 1,12 N}H - M.

~Lpxit _ hxg =12
%) M
& ~ B 8
1= — = 42
S =
- 3 ]
“ |- -1200x8 8 B 2
N - 200x15 ‘ ~
=t i
==

Pue. 22 Puc 23

TABJHAILA .18. CPABHEHHE BAPMAHTOB BAJICK

Tinroma ae Mupcn

. eM* %, MH-M %

CevcHue Ganiky Pasmep cevsHms

Cummerpaysioe 2—400x 16; 12008 | 224 100 § 1,12 § 100

Hecammerpuunoe, 1ol e 480 16; 1200%8; 224 i00 {1,634 137
uHOWAAN 320> 18

Hecummerprusoe, 1o xe 440 16; 1200 8; 198,4f 88 | 1,12} 100

HECYIREH CIIOCOOHOCTH 200x 16

C ymenbmieHHeM nposera YMEHDIIAETCS SKOHOMHYHOCTh [pHMEHe-
HYf HeCHMMETPHUHBIX ceueHuB (ra6a, 19).

TABAMLA 19 CPABHEHME BAPHAHTOE BAJOK IPH {=—&mn

aewans M ven
Cevente Hangg P; P - g S
wut l Y Mﬂ-ﬂi b
CrmMeTprunoe 2—-200520; 600X 128 1 100 | 0,498 100
Hecuumerpusnoe, 70l xe 240 20; 600%8; 128 | 100 10, ‘B4l 108.8
oI aKu . 1602¢ 20
Hecmmerpmaoe 108 Ae 220X20; 600X 8; 114 90 | 0,408} 100
secymell CHoCeGHOCTH 110%20

Hpamep 2. Tpeﬁye'rcﬂ paceuuTarts paspesuyis GafiKy NpoAeToM
12 m ¢ Bucorofi cresru 850 MM no NpPHBEASHHBEIM SIIOPAM PacuerHnIX
momentos M, KH « M # nepepesuBaounx cus @, kH (puc. 23). Ha-
rpyska craruueckasn. Bepxun#i nosic 6aaky Sakpensed HacTuioM. Ma-
TepHan — cranb Cr3. Cpasﬂm‘s Beca Ganck, nonoGpAHHBIX no yn‘
pyroii ® ynpyromxacmqecxou CTARAAM paﬁo'm. vvvvvv

56 -

e et e st e, ot S S T e g N N,
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a) Nopadop cewenun V

- TlpH 3akpenyienun CKATOTO I0SICA HACTHJIOM yCTomHBDCTb Ganky
obecnedeHa. [las 6GasloK, PACCUMTHIBAGMHX [0 YCJIOBHIO NPOUHOCTH,
Gonee 1e/1ecoo6Pa3HO CUMMETPHUHOE ceuenne,

TABAHIUA 20. NOABOP CEYEHHS SAJIKHA MO YOAPYIOH CTAIHA PABOTHI

SCKES Gewenne Fy am? va cqd W %, oM Sy /2, eMm®

Hasn épe@nea mpemu nPoACMa

—300x12 36 66 900 - 1550
—8506 51 30 800 - 540
—300X 12 36 66 900 - —
_Urero | - 123 164600 | 3760 .| 2000
Han kpaiirux mpemed nposema
—250x 12 30 55 700 - 129
—B50X6 51 30 800 — 540
—250% 12 30 55700 - —_
Urope | 111 | 142200 | 3280 | 1830

-

Tlonbop ceuenus Ganku no ynpyrofi cragum pafotsr (rabn. 20).
[Ipu pacuere no ynpyro#i cTaiuy NPHHATO NepeMeHHOe CeYeHHe C H3Me-
HEHHEM CeyeHHs JHOSCOB B TPETHX IPOJeTa.

CoGcreenntiii Bec Ganku

ge = 1,1 Fy mln = 1,1 « 0,0123 + 7,85 = 0,11 min =
= 0,11 « 9,81 xH/m = 1,08 gH/n;
. Gg = 1,08+ 12 = I13xH.

Cuanras yeJIOBHO, 9TO BeG (aJKM NPHKNAZBBACTCS COCPENOTOUEHHO
B MeCT4X [DHWJIOXKEHHA HArPysKW, HOJYUAM

A= 187,54 0,5+ 13 = 194 xH; Qs 14 = 194 gl
, 1 1
Q1 69 (= | =19, i,
Mouent o1 coBCTBEHEOIO Beea
AV =28% (1-—-—’-’-);

2 {
13’3 3
3-ﬁ
‘ My ;9 =750+ 1 —;—-=77€3 gH»u3
13 4 2

“"us =626 —— =642 xHiem,
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IlpoBepka cedenusn B cepefHHe mpoJjera:
0,77 ‘
e
o 3760+10~°

TO e, B TPETH npoJera:.

. 0,642

~ 3260-10-° _

Tak gak 0> 176 MIla = R}, T0 B MECTe NepeMeHSL CEUEHHS M5

CTHIKOBEIX PACTHAHYTHIX LIBOB Nosica TpeCyeTcs NOBLIUSHHLIA KOHTPOAR
Kayecrsa IIBOB, :

TIpoeepka mpuBefeHHBIX HaUpsKeHHA B Bepxued (ulpe CTeHKH,

Jis KOTOpO# ¢ = 197 25 . 192 MIla:

=205 MITa < 206 MITas

o = 107 MITa < 208 MITa;

437
Q5 _ 0,0491.1290. 102
-6 T 14220040,6 :
M3-3a ManocTw T npuBefeHHHE HANpKEHHA N0 dopmyde

¥ o2 4 31® << 1,15 R mpoBepaTh HE HYXKHO, '
) Ilposepga ceueHus Ha omope: )
. 0,194, 1836 10¢ R
— e = 42 MI] 127 MM, -
1422000, 6 Mrla < B .
Ioadop cewennst Gaixu mo ynpyromjacTedeckod cragum paGoT
(rata. 21, cm. CHull 11-B.3-72, 4.15): .
Wi =12 W, = 3770 cM® (2512 = 3930 em®> 1,2 W,);
0,77
Gam —o————
3770+ 10~°
TABJAWIU A 2i. MONBOP CEYEBHA BARKH HO VHPWGH&ACTKQﬁCKOﬁ CTAJRH

=7,5 Mlla,

=205 Mlla,

PABOTH
. Wlx 1,2 Wa-, Sy 22 231:2
Benns Erisenne Fy oM .fm au’
eM?
¥ 1 —170%x12 20,4 57 900 - —_ ] BBO] -

i
: ﬁ —g50x12 | 102 61500 | — | — |1085| -
x4 x| —moxiz| 2,4 87900 | — | — | = | =

437
437

¥ Hrevo

Tonmnna crenyn 12 MM npumATa o yonoBWIO A, 8 = 8560/12 =
== 71 ~ 70, TpebyeMoMy IIpH yYeTe HJacTHIECKO# paborh 0aJoK,

52

142,8 137300 |3140 {3770 {1965 {3980

i s PO o i

e et

B nammoM cinyuae ceuenme Gagxu HOMy3aeTcst GOMBIIHM, YeM fIpH

noabope ero 10 yrpyroi craguu paGorsi. [losToMy paccuntbiBaey Ga-
Ky 0O ynpyro# cragmd paloTHL.

G) Mposepka ycTofUNBOCTH CTEHKH

OTHOmeHNe BEICOTH CTEHKH X TOJIHHE cocTaBafeT 85/0,6 = 140,
ato Gonvme 110, nostomy TpeGyercs IIpOBepKa YCTOHUYHBOCTH CTEHKH,
Pefpa pacnonaraem ga paccrosmnn 1,5 M, 4T0 He upesumaer -
myCTamMoro (24, = 1,7) npn.he./8 > 100. Ycrofiunoers CreHkn fipo-
BEPAEM U1 BTOPOr0 M YETBEPTOIO OTCEKOB 10 Hanboabmes mepepe-
SHIBAIIER CHJIe H HauCOMbllieMy H3rHOAIOMEMy MOMeHTY (pue, 24),
BTO»pOf’I OTCex
0,85

2

H=Am 2,575 1 M= 2,575=483 cHowy

Q = 187,5 gH.
PaC‘-le’FHbIe HEHPH}KGHHF{ HaA FpaHHIIe G@TEeHKU:
Mhg,  0,485.85
TWah T 0,00526.87,4 [+ Mlay
Q. 0,1875
= hor bop 0,85.0,06

T =37 Mlla.

Kpurnueckne nanpmxenns:
1@06' = M Dl
oﬂ=K0( "T) =ﬁ,96(———-——-—m 0,8
h 85
25 11,2

. 3
ne3,48:98,1==2342 MITa, rme p=0,8 ——| ——] == :
a A 'Y 0 85 .( 0’6 ) 1,93 Kgmﬁ,%,

«m-_-(x,25—;— 1.5 )(————-—mg&“ ) n(1,25+—--—-0’95 )(Lﬁ‘g’ﬁ) -

! = 3,48 rafeni=
gy

u2 d 1,77 J\ 8
(), 772 rojemt =75,6 Mila,
rae p = 1,6/0,85 = 1,77; d = hsp =85 oM.
IIposepxa:

g 32 g A2 144 \2 37 ¢ )
V (T E) -V B[ ) ~om <.

YerpepTuft 0TCEEK
N ¥ = 6 — 0,85/2 = 5,575 g

M == 563 + (750 — 563) 2,575/3 = 723 xH + 3 Q = 46,9 kH;
) 0,723.85
0= 0,00376.87 4
0,046
*="0,85.0,005

== 187 Milay

=9,2 Mila;



B0 1,2\ -
V:Q‘,S—g‘g‘(—&ﬁ—) =2,25; K==7,03;
«0,6\2
Og=1,03 (10085 ) ==3,49 refem?=343 MIlay
t, = 0,772 tc/em® = 76 MIla,
T T T 111 : .
iz'zt - l I
. 5 | | 1
¥, H 3 1
ool | 100
Pue. 24 -
b
Puc. 25 g * 8
Foo-180 |
TTpoBeprka: /

VE WERRRYVA A SLEN P

B) Pa3smepn nonepeTHbX pebep MeCTROCTH ¥ onopHBX peGep

TpeGyeman IEpHHAa HONEPEUHOro pebpa FKECTKOCTH b= Beel30 4

4 40 = 850/30 + 40 = 68. Ceuenne pebep 80 x 6 mm. OrHOmERNQ
bld = 80/6 = 13 < 15, 4

Pasmepnt onopunix pebep (pue. 25) 90X 6, OrHomwenne bid =
=90/6 = 15, Pe6pa umeioT cpesst no 20 Mm.

Cwmarue Topuos pebep. Iliomanp cMsATHS TOPUOB pedep

Fomw=2+06(9—2 =834 au%
N . 0,185

o e =294 M 14 MIT
Oom Fou ™ 8,410 294 Mils < 314 Mlla,

Hpazw.:lwmﬁ uarnG yciosnok onopoh crofign mupauoR 30 Oop =
== 30« 6 = 180 mm: "
F=18:06+2+064+9=216 oM

_0,6.18,68
12

Ve =321 cusy

to=V Tl F=V321j21,6 =3,84 o

S,

[N

»
A =85/3,84 =22, ¢ = 0,965.
N 0,1875

o=—

Mpumep 3. Tpebyercs paccunrarh OajgOuHy® KIeTKy ~(pHc. 26)
npn nocTOSHHOH HATpyske p, = 0,3 Tc/MP, mOJe3HOH Harpyske
go = 0,5 T¢/M?, mmare BTOPOCTeNEHHEIX Oa/oK a == 3 M, IpoJeTe BTO-
POCTENeHHEIX 0aJoK b = 6 M u mposieTe riaBHHX Ganox [ =12 M.
Ba/x# pAcIONOXeHH B OJHOM YPOBHE H cOefuHeHs Ha Goxrax. Onn-
paHHe Ha CTeHBl — Uepes xejieszofeTonHble NMoAywky. PacueTHoR COM-
poTuBJeHHe GeTOHA CMATHIO Rger = 7,80 Mila. Kostbumnent yc/o-
Buii paborsim = 1. HacTanr yaep:uBaet Gajiku OT IOTepH obuled yceroli-
auBocTH (pg = 1). Matepuan — cranb Cr3, saexTpoist THia 42, - ’

~a) Pacuer sropocTenennoh 6aaku (pnc. 27)

Pacuersas Harpyska Ha Bmpocmheﬂﬂyfo 6aaKy coCTaB/igeT
g = (pony + qong) a = 03-1,14+05.12) 3=288 m/m.
Hantoasmuii H3rufaoimui MOMEHT

M,ne ‘?gz - 2’82'6‘* —12,0 10-M==127 kH.m=0,127MH . m.

TaK Kag 1O YCJOBHIO @p = 1, TO TpeGyeMbill MOMEHT CONpOTHBIE-
: 127

Hus ceuennn Oangn W, == % = %{i)T = 0,000616 »® = 616 cm’.
" VYunprtoBas, 9To Ha Baaky AeHCTBYET CTaTHUECKada HArpyska, MOXHO
HCTIOJB30BaTh paGoTy Oalky B yNpyromacTudeckoy cTaiud CooT-
BETCTBEHHO yKasaHHsm 1, 7, Tabn. 16.

Torza ’

616
=T,12 0 1,12 .

Ilo npusa. 5 Gamkaituee Gogpmee smavenne W, = 597 em® coor-
BETCTBYET ABYTARpY Ne 33, ais kotoporo J , = 9840 ex?, S, = 339 om®
H g = 42,2 gr/m. ,

Harpyska Ha fanxy € y4eToM e@ MacChl H gosbduuuenra nepe-
rpysku n = 1,1, cocrabaser:

gy = 2,88 + 1,1 « 0,0422 = 2,93 c/u = 0,0288 MH/u.
Haubospinf usrnbamomuil MOMEHT fOCEDEAHHE IpoaeTa
M= 9__..-'92’;3'5“ =0,13 MH- .

Hopmasnbtpie HanpiXeHHd
M &1 — 195 Mila < 206 Mlla.

=T aw,  1,12.597.10~




IlpoBepka BhinonHenns ykasaHui m. 7 taba. 16 1
3] % = % = -2—;—7 ~s 40 << 70 (smavenna by u d em. o opHaL. b).

9) Tak kak Ha Gaaky He NeHCTBYIOT COCPEAOTOUEHHBIE CRHJBI, TO
‘mepepessiBaiollas CHla B MecTe HauGOJBLIEIC MOMEHTA BCErla paBHA
HYJI0 (Q . %: 0) ¥, C/EJOBATE/BHO, KacarelbHble HanpsKeHHA

B 5TOM MECTe TAKIKE paBHBI HYJIO;

c = 0<<0,3 R,
Ilposepra mporuGa R
‘ B BgEbs 5:0,0206° - 1 1
T T BBAES | 384.2,06.10°.9840.10-5 00 250
A %A :
# g+ . : . -

b=bm

v

=JH

T T S ST S ss

Puc. 26 ,‘ L ' ietzm L .

) ’ L
rre ¢° = [(0,3 + 0,5) 3 4 0,042] 0,00981 = 0,024 MH!Mb
(HopMaTHBHAS He;rpysxa); E =2,1510°2 9,81 +« 10-% ¢ [0* =
= 2,06 + 10° MIla; (//l)ypep = 1/250 npuusTO MO OPHI. 35.

6) Pacuer raasnoh 6aaxn (puc. 28) :
- Onopubie peakiui: ) ’ 288 6 S
sropocrenesiofl fankn B = ’—;f = -q’—-§—-—-— = 0,0864 MH;

. 6-8 60,0864
rnasrofi Gankn A = —— =—5— = 0,259 MH.
Hanbonemmit nsrabatomyli MOMEHT B CeDERHHE NpOo/eTa

M=3-B—— 2B - =Bi =0,0864-12=1,04 MH .

TpeGyeMeill MOMEHT COUPOTUBAEHHS

W, = M|R= *2’0‘?:? = 5050+ 10-% 1 = 5050 exs®.

B xauecrse ruaBHbix GasoK - 60/ee SKOHOMHUHE CBApHHE Ganmu.
Mounbop cedenus 6angn

Dopuynn nas noabopa ceuennd OpuBejeHsl Ha cIp. 40, )
1) Haumenviuyro éecomy Gaaky ONpeensieM N0 UPERSTLHOMY HPCe

ruby (nas raasumx Gajox 1/400) no dopMyne

Ri(p4-q) 2100+ {200 (0,3-40,5)

st - i )
0 (4) e 105080140612
apeg .

kmmz == 8D gM.

H

-

B e U

s .t

OnruitadpHyio BECOTY Gaaku onpefessieM H3 YCAOBHA HauMeHbIe
MacChl GATRH N0 TPeGyeMOMYy MOMEHTY CONIDOTHBJIEHAA H [0 OPEATO-
JAAraeMOU - TOMIHHE CTeHKH 6ajku, Roropas mpu BmicoTe & 100 em

>

'MOXKeT OHITh HpuHATa &8y, = 0,8 om:

o =13V W f0 = 1;3 )/ X0 03 0,

3

Hpusnmaen 4 = 100 cu,

' . 28
. lgla ‘
. A ,kl-/'zwi 4
i} oy * 8 ' “
: Sl
S
b I [y
Puc. 27 ‘ “ Puc. 28"

2) Tonruny cmenzu npoBepsiem 110 bopmyae
1,6Qmaxe __ 1,5-0,259
T ————t e, e L
_ e, 170,008 48,5 MIla < Rﬁb

(cornacno npua, 12 Rgp = 127 MIla).

3) [od6op ceuenus noscos. TpeGyemers moMeHT mmepunn Ganku:

- Jo = Wh/2 = 5050 » 100/2 = 253 000 cm?,

MomenT uHepUUH CTEHKH: “

=220 66700 e,

— -253 008 - 66 700

2(0,5-100)

5o Je—doy

—— = 3 2.
" (0,600 87,8 cu

Yunthieas coScrsenHm Bee Ganku, HPHHHMAEM CEUEHHe nosca
HeCKOIbKO Goitbiunn: 320 12 ¢ miomanpio F.== 32 « 1,2 = 38 4 cul,

Hpunstee pasmeps! nosca OTBEualOT KOHCTPYKTHBHOMY Tpefosa-
HHIO B0, = 320/12 = 27 << 30.

4) Hposepra cewenun Basxa. X apaKTePHCTHRY CEHeHNA GAIKH apH-
BeAcHH B TabA. 22, rae \

J%=38,4-50,62==08 000 cn¥;  S%==38,4.50,6==1040 o1

- 80-100 262700 - .
S? = = 0 o . = | 3
5= 1000 cv¥;, W, = 52 5140 ead,
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TABAMIA 22. XAPAKTEPHCTHKH CEMEHHS BAJIKH,

Bexus .. Geuenne | F, em® J 2, Lo Wx, on? Sy, eM®
e I | —sox 12 38,4 98 000 - 1940
58 10008 80 66 700 - 1000
X X | —320%12 38,4 98 000 - -
::;E: Uvore | . 156,8 | 262700 5140 2940
y .

Coﬁcréenﬂmﬁ BeG Banxus -
- -g = 0,0157 » 7,85 = 0,12 Tc/u.

MomenT OT COBCTBEHHOrO Beca € yueToM KOS(HIUEHTa meperpys-

w —_ 2TG‘ M.

AM=1,1
' Cymmapuwifi uaruGaronmii MoMeRT M = 106 £ 2 =108 Tc» M =
= 1060 &kH - M.
_ Cymmapnan onophas peakius A = 26,4 + 1,1 =+ 0,12 & 27,2 1Cc =
= 267 gH. . :

Tlposepka npounocT GankH.
B cepesmue nposera HanGoXbliee HOPMAJAbHOE HANpPAKEHHE

M L4
=% = 5010~
Ha -onope naufoJbluee KaCaTebHOS HAIPSIKEHHE

=98 _0.-20:10 __ a7 9 Mr7a <197 MITa,
Tb 262 700.0,8 o

Tak xax manGofpHie HOpMAaNbHOE H KacaTeJbHOE HalpsKeHusd
NeRCTBYIOT B Da3jHYHEIX CeUeHHAX OaiAKH, TO HPOBEPHTH HPUBEHEHe

HNE HalipsDKeHds] He HAJO, )
Tlporn6 mpopepsieM mo HOPMAaTHBHOX HATpyske:

3

9=(pa+ g0 b + 822 1 gy =(0,3+0.5)6+2224+0,12 =5 rojy
b B 5isam L 1

U 384ES 334.2,1.107.0,00267 490 400"

TlonoSpannoe ceuenne Ganxu YAOBAETBOPHCT YCJAOBHAM POTHOCTH
‘B RECTKOCTH,

58

m g gy

e o r 2 ey

Mok s o i

(upna, 39);

5) Hoscuue 1w 6
A/IKH HDHREMAeM BHICOTOR fi,, = §
. =6 M -
NOJHEHHEIMH aBTOMAaTHYECKO cBapxoit (B = 1): = M 1 Bh

Q8 0,267.1940. 102
T, == == _—
S AT ol 0.6.260700 = 16,5 MHa < 147 MITa,

6) Tposepra yecmotuusocmy CHICHK Y :

_EI TS e e '

S =035 125> 1103 SHAUNT, HpOBepKa TpeGyercs,
eﬁPanTOﬂHHH MEXKAY peGpamd KeCTKOCTH APHHHMAIOT TaX, 9TOOH
p f? 551.7114 B MECTaX NPHMBIKAHHS BTOPOCTENeHHLIX Oanox, T. e,
&= 1,0 M, 9T0 He upeBmumaer 2hep =2 u, TpeOyeMHX npH

hoo/8op> 100.

oo Cg’OH'{HBOCTP CTCHKR IPOBEPRAIOT B HBYX OTCEKaX: ¢ HamBoabmIes
. e?r PesbBalomed cusof (gmpon OTCeK) H ¢ HanGOJLUINM MOMEHTOM
¢ nBep'fbm OTCeK) (nepsrifi OTCEX He ABJSICTCA PACUETHEIM, TAaK Kax
6p TOu e mepepeswuiBaromel chie, uTo # Bo BTODOM OTCEKE, H3TH-
aloéunn MOMEHT B HEM MeHbie), ' : ’
TOopo# oTceK. Ilepepesmmanmas =A = =
o b PepestiBatomasn cuna Q = A = 27,21¢ =
HaXHo TpHA. 38 npu a>> h pacuernoe CeYeHHe BTOPOTO OTCEKa OGyjer
Meﬁgnggzgf 61233 EaCCTgﬂHHH h/2 = 1000/2 or npasoro pebpa, rie Mo-
e, FacCTOsiHUE STONO CeUeHHS OT JeBof =
=3—05=25wm % oHopH ¥ =
M=272.95 =68 [ = 0,6 '
R = T¢ + M = 0,667
Pacuernbie manpsenns L ’ AH "

M Ao 0,667.100

0= —_— — .
¥ h o Toms-mu0 02— 127 MHa; |
T= g 6,26 — 33,4 MIIa,

Kgy '5‘3(7 1,0:0,008
Kpurhueckue manpsorenns

o [ 1008, 100:0,8 )2
%= K,,( e ) _.5,395( s } =4,00 1e/M* = 40,2 M1,
rie K, = 6,306 2 L2y
o =B, onpepeneno no y=0,8 0 (ﬁ 3) = {,86

(1,955 0.5 /100052 . o 0,85 \/100.0,8\2
(SR (o (e

= 1,07 r6fem*==105 MIla, rae p=1,51=1,5 u d==Hy, == 100 cn,
Hposepka yerofimsocra:

AR P A S 12,7 32 |, 7 33 y*
l/(ﬁu) + ’Ca) l/‘( 402 ) +(‘155') =0,45<1,
‘i’e'rae‘p’rﬁﬁ o7cex, Hepepesusanoman cuna inﬂ=i%},—_:
== 80 xH, 3 3

=



Pacuernoe ceueHyue Haxoautcs OT feBolt oHOpEl KA paccmmmn
=6-—05 =255 M .
M-=A4A" 55—-——/4{55—-3)—267'5,5————267 2,5 =

I(}QO gH + » = 1,02 MH « n.
Pacuyernsie HanpKenna

C Mhe, .0 1,02100
T Twn | 10~%.5150.102,4

S NP U § W O 1  EH
hopOgr  1+0,008

3HaueHHS G, 0 T, OCTAIOTCH TE XKE
TpoBepra ycrofiuuBOCTY CTEHKH.

TN ERYE 195 ) (.11 \
1/‘(0—0) +(?) —]/( wz) T\ )
Hlppura pebpa ,Kecmcam ‘

T

= 195 Mlla;

~ 0,5 < 1.

o

iOG\J

+ 40=73.

[purnvaem b = 90 M:»{ H Tommumy pebpa 6, = 6 mm, TOrAa
LB 15
: 5
7) Onopzibte pebpa. CedeHre . onap}mx petep 100 x8 mmM,
b6, = 100/8 = 12,6 << 15

Hmmaﬂb npUTOPHOBKA  pedep (deJIOI;H‘-IHO noxaaaﬂnomy Ha
puc. 25) Fey =2 +.0,8 (10 — 2) = 12,8 v,

o A 027 909 MIa < 314 Mlla,
BT P 12-1070

MoMeHT HuEpUHN YCIOBHOH CTOMKH
J"'—' !{)p {gbp—f“'f@r)ﬁ __Ai},s (2’!0-!"6,8)3
- 12 BT
F = 3083 + 2byb, = 30 «7082 +92.10+0,8=235 o’
r=VTF =V 10235 =40
%= hfr = 1004 = 25; @ =0,957;

A a7y MIla << 206 MTTa,

:-.:zww'-___—--————-————-‘*“
Gk 0,957.35. 10—

=602 oMt

8} Kpenasuue emopocmenennsix 600k (pHe. 29). Kpensenne rig
CUNTLIRACTCA Ha yBeanuenunyic #a 20% ONOPHYIO PeariuHio BIOPOCIE
nenol Gadkn N = 1,2 B = 1,2 « 86 = 103 xH,

60

oy T T

s e e A 2t

g

ernsn"c;{ BTOpOCTeHeHHbIe Oajku Ha Tpex GOATAX HOPMAUILHOMN
TOYHOCTH d = 20 MM Kjaacca 5.6. OTBePCTHH 04 60ATH dy = 23 MM.
Hposepxa 6oaToB:

il 0,103 5
== = - = »
3nd? 3:3,14.92 104 HQ MITa << Rep3
4 1
- N 0,103.10¢
oM b i 3.2.0’6 86 iﬁna < Rcm’

e RS, = 127 MITa g RS, =333 MIla.

Paccrosnus Mexny 6oaTaMu npHHH-
MmaioT 90 MM, OHH AQ/DKHE OLIThE HE Me- - |
Hee 3dy, = 3+ 23 =69 mm. Paccros~ <
Hie or pertpa Oonta no GoxoBo#t .
KPOMKH — 35 MM, 970 paBHO 1,5d,— . |94
= 1,6+23 =35 MM u oOF nesETpa .
Gonta AC Kpas sjemMeHT2 B Halpasfe-
Buyn ycuaus npansto 50 mM, aro Gonap- .
me 2d, = 2 « 23 = 46 mm.

HpGBepKa ONOPHOTO CRYEHHS BTO-
pOCTeneHHoH 63J1KH [0 OTBEpCTHAM Jid
Goaros: .

_3Q _ _ 3.0,108.10¢
TS T 2(28—3-2,3)0,75
==58 MHa < 127 M{1a.

9) Onuparine enasnbix 60005 Ha Ge-
TOHHYIO HOAYIKY, [lnomans onupanus

40|90 2xg0 S0|L4o

| emm——
Pue. 29

Few =15, 30 8., =32+30:0,8 = 770 cm‘*’
Hanpsmxenne cusrus B GeTone:

A 0,267 .
O =i 2 el e 3 B MITa <= 7,85 MITa.
fiep FI}M 770-10° '3 n =< P
I'napabie 6agKH ONUPaAIOTCa Ha OETOHHYIO NOAYIIKY Yepes CTAAbHYIO
IIHTY, GPHBAPEHHYIO K HINKHEMY HOFCY M NO PasMepan coOTBercr-
BYIOILYIO F oy, .

§5 HQI{KPAHOB!:!E BAJIKY

Gopuyan Aas pacyera HOﬂhpaHQBbIX 0anoKk INPHBEIEHE! B §4
% B npua. 37—39, Cxema geficTBus HATPY30K OT Kpaua # GOpMyaH
JUisl ONipejiencHHs KPAHOBHX Harpys30X HpHBeleHs B Taba. 23.
Snavenus HOPMATHBHHIX KDAHOBHIX HArpysoX HpPHBENeHH B COOTBET-
CIBYIOINHX CcTaHZApTax Ha KpaHH.

Pacuernoe sarpyxkenue ana Dalxnm — BarpyReHue ABYMA ouHa-
KOBEIMM KpaHaMH, PACHOI0KEHHEIME BIVIOTHYD APYT K ADYTY, npuueM
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TABJHUILA 23. HAPY3KH HA BAJIKY OT KPAHA

CxeMa ', ' . $opuyan

P=1,1n P, —nus olpefeNeHUA-CH T

apu npoeepke npouroctd; P==n.Ph . —
11 OGPELEJICHAS O U T PH NPoBepKe 06ized
_ yeTORRHBOCTH, YCTOAUHBOCTA GTEHKH, 2 Tak-
We /1% ONPENEJCHNS K Oy W HAABJCHHA HA

gogonnyy P=PL . — m, onpenenenus
gporuta; Tgone;, = 9—:12—;-)%- — [t KPAHOB @

rabxay mopsecowy T=nT3 ~ png pac-
HeHep

penesiends  mporufaj Tnpm—_- nTe =

upox
" .
2I)Ma!(
=fl 2

e .
— JJI% PACUETOR HA NPOIHOCTS,

rie 1,1 — koaQQuuueHT AMHAMHYHOCTE 7S
KDAHOB @ TSIKEJHM H BEGbMa  TAKEHEM
pexamoM paboteyy 7 = 1,2 — gosdduupeH?
neperpyaku; P @ 7% .= HOpMaTHBRHE Ha-
TPy3KH} g — Bec TeNeRKH Kpamaj 5 P

- cymMa AanGOMBIIAX HOPMATHBHHX JaBJR-
HEl KaTEOB, DACIONOXEHHHX ¢ ofuofi CTO-
posn kpapa; k-—9HCHO E4TKOB Kpama @
ogHO% CTOPOHE!

AAS KPAHOB C Pas/HUHBIM JaBJEHMEM KaTKOB CXeMa JaBJieHHH KaTKOB
AOKHA BHITh ofRa (GOJbINe JaBJeHus L1 O0OMX KPaHOB CIpaBa WM
caesa). ' ] :

B npuia. 40 nags CyMMEL ODAHHAT JUHNE BAWAHES MOMEHTOB H IO+
HepeuHHX CHA (Enu B 3no) paspesHmx Ganox _mponeramu or 6 10
70 36 M st KDAHOB T'Py30NOLBeMHOCTHIO OT b 10 50 T,

PacueTHpie ycujidst Onpeleisiores no GopMmyaami

M, = P3ny; M, = TIZng
Q, = PIng; Q.= TZne.

Mpumép 1. TpeGyercss paccuHTaTh nojkpaHosyo Ganky Ges rTop-
Mosnoit depmut. [Iposer Ganku [ = 6 M, IPYy30NOABEMHOCTE KpaHa
5 1, nposer Mocra Kpaua 20 M. Pexum paGorH Kpana merkmnfi. Banka
capran ua cramu Cr3. Daekrponst Tuna D42, ~

Tlo TOCT 7464—55 Plse = 8,7 7¢ ¥ Tiaxe = 0,18 70,

62

ae0B Ha 6pouHoCT] T'= T rep — AR O«

b s g

1) Cmamuueckus pactem. Ha puc.-30 n306paskens (@) cxemMa ABYX
KpaHoB, (6) cxema sarpyxeHns 6aaKH V15 TOJyUEHHAR HaHBOMBLIEr0 13-
rnQaromerp MOMEHTa H (8) CXeMa 3arpy:KeHus A5 DONYUeHHs HAnGOMbL-
LieH nepepesnBarcuiel CHIbL. "

s npun. 40 umeen: -

S Mtyae & 23 Do ~ 0,875 8 S, = 1,09,
OTKyZa nonyuaem M, = P3n,  =0,103 2,3 = 0,237 MH « u;
Qu = PSngm = 0,103 + 0,875 = 0,090 MH:
Quaxe = PZ1g,,,, = 0,103 « 1,92 = 0,198 MH;
M, = TSny = 0,00212 » 2,3 = 0,0049 MH - v,

e P =Pl = 1,24 87 =105 Te = 0,103 MH;

T = 0T = 1,2+ 0,18 = 0,216 1c = 0,00212 MH,

a g7 g5, 45 35 4%
. ;
g Y,
2625 4375 1125, 1075 R
Y] ¥ (L (%
f J 4 5 ’1' Kiﬁ’ & ]

Pae, 30
Ias yuera co6CIBEHHONO Beca BBOAMM KOMXDHIHEnTH: pH [ = 6 M
s MoMenta — 1,03 ¥ mns mepepesuBaomedt cuan — 1,02, Toraa
M,=1,03+0,237 =0,244 MH«n; M, =0,0049 MH . u;
Qm = 1,02 « 0,09==0,092MH; Quaxc = 1,02 + 0,198 = 0,202MH.

2) “Hod6op cenenus (puc. 31). HauMennisyio srcOTY 6alKR onpese-
JIfEM IO YCHOCBMIC IpEeNenbHOro nporuba no dopmyie

A — Ki e Qﬁﬁfﬁ —
ETTUL08 (jHyng | 10° (17600)1,2 0.6 m,

i 806 ”
Ontumanenyio BHeoTy GaiKy¥ OnpejeiseM U0 QopMyse

rm=13)/ L.,

0,244 s
9,8:2{)6—0’%1% e,

i

H}JK (pﬁ_—-.sz,a W¢p=



[lpu Tomuuse crenku 8§ = 0,014 = 0, 006 M = 6 MM

0,00148
Bop=1,3 1/9005 =0,64 M.

Pasuuua MeXIY Aupm 4 Aope ﬁeﬁo.nbmaﬂ B MOXHO HpI/lHﬂTB
h = 600 mm 116-—6MM
Jgon = O 6 » 603/12 = 10 800 cmt;

Je = W’—Q- = 148()—2- = 44 400 cm*.

IMnomans nosca CHMMETPUYHOTO CeUeHUH

oo damder 44 400—10 800
o 2 (0,5’ 2-30

~ 19 oM
P Hpﬁﬂumaem HecHMMETpHUHOe CeueHHe ¢ Noa-
camn 240 10 1 150 x 10 :

F=24:1+60.06+15+1=24
436 4 15 = 75 cM

Paccrosigme HEHTPA TSDKECTH CEUEHHS OF
IeHTPa CTEHKH PABHO: -

=———-—-——————(24"'17? 80,5 =3,7 e

— (94 & 15)30,5% + 10 800 — 75 » 3,7% = 46 000 v
Jomdy o dy =122 -‘-%}: 1150 4 280= 1430 cn,

12 -
Momem CONPOTHBIICHHA BepXHEro fofcat
0,54’3.5-*{{ 9,5 52-—-3 7
Wit e 120 06 our,

0,5bg.5.  0,5:24

MoxenT compOTHBJIECHAS HIDKHETO 10fCa

pro Jx 4600 1330 e,
0.5k ty  0,56248,7

3) Jlposspxa npouwnocrnn, I1poBepKa HOPMAJNBHEIX HAMNDSRKEHHEL

My | M 0,944 06,0048
Bl e, L% L p— 2 2 ==
Mt e T3 PET T 1,69.10%3 + 0,096 103
144 451 =195 Mila < R;
gones M o OB g5 Mlla<R

;;;.n“f 1,88, 10=8

[TpoBepRa HATIPSKEHHE GMATHSA B CTEHKE 10 KATKOM KPaHa
P 1,1.10500

=2 62 =~ 05506 == 490 K[?GZGN12=48 Mila, “
" rrie z_azsy 325]/ liéz"ﬁ_.sga o
24 13

Ja=dunt Jy=—2m 4 1082=1084 ont,

Jia sanamnoro kpana npumensercs peasc KP70 ¢ J, = 1082 em?

(no I'OCT 4121—62%). .
Hanpsixenns B Bepxuel (pybpe CTeHKH npoBepaeM B CRUCHHH C HaH-

Goapmiiv MoMeHTOM mO Gopmyne (tabx. 16):
Vax—i—ag—*a oy + 32, << 1,16R=1,15-206==237 MIla;
0, =144 2 ; =139 Mlla; 0,=0,,=48 Mla;

2

J& 46 000.0,6
e Sy = Fony,=24» 268 =644 om® u
Y=l =05 hg—y— 0,50, =05+62—37—
— 0,61 =268 cm.

Taxum ofpaszom, V 139% + 482—139 « 48 -+ 3+ 212 = 118 MIla<C

<< 237 MIla.
IIpoBepsem KacaTejipHBIE HAUPSKEHHA Ha ONOpe

_ Quare Sx___ D,202.848.10-5
TETUL6.  46000.10-5.0,066 =62 Mlla < 127 Mila,

vre S,=24.96,8}- 2520 2" 3 =848 oo,

—=QuSs ._91’?._94;%__.21 4 xrcjem®==21 Mlla,

4) Ilposepxa eﬁa;ezz yemodiuugoomy Gask, g HeCHMMETpHUHOIG
{MOHOCHMMETPHYHOTO) 3183”{‘3893 apn exartuy 5o.ezee pasBHTONG NofcH

KospPHBHEHT g = Hy J, ig - 108,

rie ¢ = A B+ VB%(,)
Han onpegenenna xoxppuunenros A, B u C (opua, 27) nafizem

SICAYICHIHE BEAHUHHDBL

;f.=__ii.1_.___~:ﬁ-5w{}-*—-ﬁ 8; =620 ay;

Jp= 1*55 zbiﬁg_-—_-..;‘zgi (24.15 4 60-0,6% + 15.1%=21,7 cui¥;

=ty g 11902 eor 465000 e,
Jo= Iy 1430 o o

3 B3ax. 1820



S p TG g

4= 600 2,6.865000

% = 0,43 — 0,065 (b,/k)"] (2h — 1) =

= [0,43 — 0,065_(24]62)2] (2.08—1)=0,252,
Coraacno npad, 27;
A =3 265
B=n—1+40,7348,/n ~08—I+0734 025‘2 = —{0,015;
' 6—033n(1-n){987+a1)—-033 0,8+ 0,2 (9,87 4
‘ + 3,47) = 0,705; :
\p 3,265 ( —0,015 4- J/'0,015° -0,705) =2,69;
%__2 143:03226?):2 .2 69__0 775;
M 0,244

o—M__ , 1 e
oWy - 0,775.1,69.10~7 186 I1

5) Ilpogepra yemoduusocmu crmenxy. Tak Kaxg hid = 600/6 =

= 100> 80 {6y 5= (), T0 HeOOXOAHMO YKDPENHTb CTeHKY peGpamy xecT-
KoctH (/8> 70) v npoBephTd ee YCTOHUHBOCTE.

YKpenasaeM CTEHKY BepTHKAJLHLIMH pebpamu xectrocTH. Paccros-
HAs1 MEXY HUMHA NpHHAMaeM @ == 1,2 M, 4To MeHble NIPEJEBLHOTO 3Ha-
genans 2,5 by, = 2,5 + 0,6 = 1,6 M npn h/8 = 100,

yCTOWIHBOCTb CTEHKY NposepsemM 0o GopMyJie

. A2
V () +(3) <o
Ty Omo Ty
LISl OTCEKOB ¢ Hauﬁonbmeﬁ nepepessiBanied cunol {Kpanﬁm OTCEK)
# ¢ HanboibIIMM usTHGalouuM MoMeHTOM (cpenmuil orcek). Tak Kak
AmiHa oTCeKa ¢ = 1,2 M npesuimaer ere Buicoty (hy = 0,6 M), 10 Ha-
NPSKEHYs RPOBEPSHOT B CEHEHMAX, PACHONOMEHHHMX HA pacc'roﬁﬁnax
0,5 by = 0,5 - 600 = 300 MM oT Kpas orcera {puc. 32). Ha pucyuxe
NoKasaHbi PaCloOKeHue KaTKOB KPaHa, STOPH NepepesbiBalouix Chll
H H3THOAOHIMX MOMEHTOB 18 ONpejeneH s HaﬂpH}Keﬁﬁli TPH NPOBEpPKE
oDOHX OTCRKOB.
Jig noctpoeHus SHOp BHIMHCACHH CJAEAYIOUAE BEAWYHHBI
Hepeuifi orcex:

A mﬁiﬁ:ﬁ;ﬁi‘. P=1,47P=0,152 MH,
rae P = 0,103 MH; '

My, = 1,47P .09 =1,32P = 0,136 MH - u;
Q, = 1,47P = 0,152 MH.

- Bropoit orcex!

A=E_+6i3_ P=0,8P=0,0825 MH;

M, =08P 27 =2,16P = 0,222 MH . u;
Qs = 0,8P = 0,0825 MH.

IIporepxa yOTOHYIMBOCTH GTEHKH B ep BOM
OTCeKe.
KomrioneHTH HANPSKEHHOTO COCTOAHHS B BepXHell gulpe CreukH:

FE -
s8] 1 1,
A Fx7200= 6000
1P| T P @ TPyl

3 i -
§ ””“ nﬁ?zﬁu Hﬂ!;al’“iﬂT”HHHIHH

‘ . B L&r

20 pispn P 100
S T &

& ,
gz (T A2
M
Pue. 32'

0,136 o _ .
-’;—-(h;-—-ﬁ mﬁ)—m (0,268-—*0,@05)———78 Mla;

) , 0,152
6, =48 Mila {cm. m:rme), ‘zma%:—:m—-iﬂ zﬁﬁa,

allky = 1,2/0,6 = 2> 0,8; no npua. 39;

o () = -

E

Tag xar ceuenwe Haiky HECHMMETPHYHO, TO 38 PACUETHYIO BHICOTY
CTCHKH NPHEHMAIOT YABOSHHYIO BHICOTY CxXartolt somn fg==2y, =
=2.0,263=0,526 M u ycTORUHBOCTb CTEHKH HPOBEPAIOT ABAMAL I
pasHpX sHauenuil 4 BHE 33ABHUCHMOCTH OT 3HAYCHHN §,/0.
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Hepséﬂ IpoBepKas

GD=K2( ‘2‘25‘); 17,79 (133—052—2"—6) = 23,2 Tefen?==2280 MIla,

rpe .
,: 0, 526>2 “PHH“"M“M“——%’ no mpua. 39 Ky=17, 79

1008 100-0,6 \* __ . .
_Kl( ) =134 (-—_—2 = 61) = 4,35 Tojem?==428 MIla;

K;=13,67—1,97 ﬂ‘l=134 (no mpua. 39).

(125428 )(_!fgﬁ) (125488 ) 10y

=1,49 m/cm2=_149 MIla, rre w—-——o’—6=2 H d==600 mym;

l/( B ) +(-§;)2z0,3<6,9;

. Bropas nposepka (npn noxcraxoske 0,5a BMesto a)

o—Ko( wo‘s) —7,28 (—1—05"—“};"1)2-_—;2,37 Te/en® = 237 MITa,
2.52,6 )
hy

=7,28 (no mpwi. 39) mas V=ro =
, )

rae 1(0._7 27+005 ”“

=3,74 -52—6 =4,26;

2

{1008 . o 100-0,6 \2 . |
omﬁ_qu(o’sa) =552 (.____0’5.120 ) = 5,52 Tofent=552 MIls, £xe s

0,8a Mm ¥ : '
. ._k_u...__ 0,526 1,14 (mo npun. 39
Ry=4,534 ‘2“:‘ (5,91 — 4,58+ 12— 25‘”4 224 (4,64 4,53)+
+{),3}4 1},26 4,53+ 6.)11__5,914,4@4):::5,52.

Suauenye T, oCTACTCA TO e,

. LN -_i?.. *._;2_5-:
!/(237 N 652) *}‘(QQ) G,5<0,9,

Hpefsepxa YCTOH’—IHBDC’PH CTE€HEK#H BO BTOPOM
OTCeKe,
KOMHOHEHT!:I Haﬂpﬂ}KQHHﬂI‘D COCTOSIHHSAL

7,222

€8

w = 48 MIla; © = Qu/h,8 = 0,0825/(0,6 + 0,006) = 23 MITa.

ITpoBepky, TaK e Kak n 11 NEPBOrO OTCEKa, BHIIONHSAEM ABAXKIH.
Kpuruueckue manpsxenns ocTaiores Te ke,
Ileppas mpoeepka:

127 . 48\, 7 23 \? ’
l/(mo ‘ 428) +(fﬁé‘) =0.23<09.
Bropaa mpopepka: :
(127, 8y
l/-( 237 +@) +(149) =064 < 09.
Ceuerne pefep xecTkocTn npuauMaeM 70 X6 MM, 9T0 HECKOIBKO
GoJiblie HAHMEHBLIETO 3HAUCHHS

b= h‘”’ 4+ 40 =50 4+ 40=—60 a3
?A._-_-—’;‘?-.z [2<< 15 (a5 crased kiacca 638/23).

I

6) Hpoeepm noscroix tweos, ITosicHre WBH Ay = 6 MM BHIIOJHEHH
aBTOMATHYECKOH OXHONPOXOAHOH CBapko# (B = I)

=L 1/ (Bu}f (mPV
_T‘“ 2By ]/( J ) +( 2 )
1 l/ 90684\ (T EI050Y
T 2.1.0,6 | ( 46000 ) ( 39,6 )
- =340 grejem®==34 MIla < 127 MIla.
7 Hpoeepm onoprox  pebep. Dnopﬂbze pefpa wuMel0T ceuenue
150 % 8. Cusitre Topua

_ A 02
o= =g 168 MTla < 314 MTTa

YeroliunsocTs yoaOBHOH ONOpHOH CTOfKH:
For=15-0,8+ 1506 =21 ocn¥
J, =08 15%12 = 225 cmy r, = J995/21 =3,26 em.
A = 60/3,26 =~ 20; 9 = 0,97;

. A 0,202
— i T ..._.._’_..__.....___‘—-gg A;ﬂa 28 ‘lﬁna‘
O=GF T 0,87.0,0021 <

4

lllset mpukpenyenus Topuesoro pefipa X CTeHKe: cBapKa pyusas,
fim =86 my, I, =60 —1 =059 e

A 0,202
e P ! = MIT 147 Mila,
T T 2.0, 006-0,7+0,59 4 Mila< 14T ¥

€9



8) Epaeepxa npaeuﬁa,
Ch_c ol ___ 1956 L I
! 10“}112 T10%0,62-1,2 64{) sﬂo
Jas onpenenerus npornﬁa NPUHATH HauCO/IbLINe HANDSIKEHns,
BO3HHKAIOMME OT HOPMATHBHOH BEPTHKANLHOH HATDPYSKH.
Hpnmep 2. Tpebyercs paccunTaTh NOJKPAaHOBYIO Gadxy NPOJAETOM
{ = 12 M noX KpaHul TPY30MOALEMHOCTHIO Q=10T, Hpo.vxe'r Kpana
26 m. Pexum palorsl cpensiuii. Banka capuas— us ~craiu Cr13,
97€KTponp: THNa D42,

Tlo FOCT 333254 P, = 15,5 T¢ # Tromep = 0, 35 TC,
- Kpanosuie penbcet KP70 (J, = 1082 cm?).
1) Cmamuseckuil pacuet. Cornacko npua. 40 nmeem

L ZT‘M =5,89’ anM=O.396 4 2T]QM3HG=2’32'

Mane

W3z tabn. 23 w npua. 1l noayuaem P =1,2.155=18,6 te=

= 0,183 MH; T = 1,2 - 0,35 = 0,42 rc = 0,0041 MH.
Pac«ze'mme YCHJIHS PABHBI

M,=PSny _ =0,183.5,89=1,08 MH 11;
My:TE“Mmaxc:: 0,0041 -5,89:*—-6,0242 MH'M;

Qu = PZng,, = 0,183 + 0,396 = 0,0725 MH;
Quaxe = PEng,, , = 0,183 - 2,32 =0, 425 MH,

C yqemM COOCTBEHHOTO BECAa W BPEMEHHOHN HArpysky Ha TOpMOSHOH
- banxe (KM = 1,06 u Ky = 1,04) nomyuaem:-
} --105 1,08 = 1,13 MH - m; M, -O,O242MH-M;
'QM = 1,04 . 0,0725 = 0,0755 MH; Qmm = 1,04 - 0,425 =
’ == 0,441 MH.
2) IHodbop cewenusn. CeueHue HecHMMETPHYHOE, C TOpMO3HOH (an-
Koii. HanMenvimas BpicoTa Oalku
” b e RL 206412
100 (1 )yn i

~1,2m

10° —1
600 -2

[Mpunumaem hy = 1200 mum; 6 = 10; A,/8 = 120.

' , 1,13-10° .
W= M“‘(R:;W = 6000 cv®;

= W /2 = 6000 0= 360 000 e’

J c,.—'-}—%@ ==144 0B0 em%;

Fo— 3@&92;;44990 30 o,

70

FABJAHLA 24. XAPAKTEPHCTAKH CEMEHHS 1PH PABOTE B BEPTHKAABHONA *

NJI0CKOCTH
, ] . o Y
@ 3 wB 1w
Bosgs €cuenne Z é 3 S - : *pox Sk
» s -4 . Nm . S
& ~ @« EY Y < o’
—300%12 | 36132000 2180 — — — |—| — |ots0

—1200% 10 [120{144000] — | —~| —| — | —| = [1680

~—300X10 | 30{110 000}—1815| — —| — | —| —| —

Hrore 1186/386000f 365 | 2 |740|385 260|65006100]3790

- Ceuenne muxuero nosca 300 x10, a BepxHero ¢ yderom ero paGors
Ha TOPH3OHTANBHYIO HArPysKy npuHumaeM G6dsbtmm — 300X 12
(rabn. 24). /

TopmosHast ¢epma KpOMe BEPXHETO TOACA OaNKH BK/TIOYAET JIHCT
pasmepom. 600 X6 u oxafimnsmomuit msessiep Ne 24, Tonmas umipuna
TopMosHofl depmnt 900 MM (rabx. 25).

3) Mposepra ceuestysn, PaceMoTpuM paboTy CeUSHHT B BEPTHKAABHON
IOCKOCTH.

MMoxgpanosas 6anka Hopmarbine HanpsRepus:

B BEpXHEM nOogce '

_ My My _ 1,13:108 , 0,0242-10° .
Gy= p: + P 500 + = == 186 MIla < 206 MIla;

B HHMKHEM [10SCe

e M@ l 13‘19
== LIB100 _yas aTTa < 206 MITa,

TABAWMUA 25 XAPAKTEPHCTHKM CEYEHHS NPH PABOTE
B FOPHIOHTANLHOA RNROCKOCTH

R Bl 153

Serus Cagennc a S 2 x ﬂu. 3 = bt
5 a 3 H 18 L

= < a T ~ E Y E

{lls. Ne24 | 30,6 27 700|—918) —| — — U

—600x6 |36 {10800} — ) —f — — | e

—~300X12 | 36 | 68200 :5&); -] -1 =1 —
Hroro |102,61106 700] 612 | 6 13700J103000] 2680) 2000

71



KacaTespHbIC HANPSIKEHHS B CeueHUH C Qua xo

Qs., '0,441 3790 10¢
= Lo o 44 MIla < 127 .
78 385 260- 1 < 127 Ma
) [TpoBepka Mecraoro cMsaTus creHxH, Cymma MOMEHTOH MHEpL[HH
BEpXHeFO fosdaca u peﬂbca

JB=3(%.‘21 4 1082==1086 CM4;

&3 'J,’ I086
= —u 3,25 =133,4 em
'z 3,25V oo 3,2 =N
Iapnenne karka P = 0,183 Mlla; -

1,IP  1,1.0,183.108 ' :
F——1 L — L L = 0 n 06 o,
OM, - ) 60 M a{? MTIla.

Hpoaepxa yeaosus Y 63 Foi—o, Gy+3t§y<l 15R=237 MIla:_ '
= 0,58,2/59,2 = 186-58,2/59,2 = 183 MIla; g, = 0 = 60 Mlla

QS 0,0725-2110
. — =4 MIla < 0,6 MI1a;
T =" 385 960.1-10~* <, 5 &

-V T8F 1 60°— 183-60 + 3-4°=162 MIla < 237 Mlla.

flpoBepra nporubs :
} of . 186.12 1 1

T 10%nm  10°-1,22.1,2 660 600"
pn ompesienieHun npornfa NpPHHATH HauGOAblIME HANDSKEHHS
OT HODMATHBHO! BePTHKANBHOH HATpPYSKH, HOMYHCHHHE NeJCHHEM pac-

geTHRX Ha n = 1,2
Topmosnasa 6axga paboraeT H2 TOPMOSHEIC CHAEL U CIY-

. KHT JUIS NpOXoja OGCITYRHBAIOMETo MepCoHana, Mlupuna npoxwla
500 mm, mopmaTuBHas HarpysKa 0,2 wc/v?,

Harpyska ga okafimasiomull mseaaep!
sec wBeaiepa a ancra 300X6 p==2440,3-47,1=28 xrc/u;
BpemeHnas Harpyska g=05+0,5-200="50 grc/u;
pacdermas Harpysxa qp=00’§8 £140,05-14== O} reim;
HOp‘\id'l‘HBHaﬂ aarpyaxa a=0,038-+40, 05——-009 rc/M
Hauboapims nsrnﬁammpm MOMEHT- B lieJiziepe OF BepTHKaJIBHOH
Harpysgm

My =212 1,87¢ - M==0,0177 MH -,

Hanpsxenns B okasimasiomed Sajire

My, My 0,0177 0,052
G = == =82 Mﬂa 206 MIla,
v, T aen 542.10-0 T 5680105 <

72 .

YCTORYHBOCTH CTEHKH HEoOXonuma, Paccros- T 4 0% P igs
HEe Me}x,uy pebpamu a = 1,2 M, - 1 ]
Mpu alhy =1>0,8 u oy==0 mnpo- _

BEPKY [POM3BOLMM [BaXJE, mpyYeM npu 4

I’I_pomé oxafiMasiomel 6aaKky

B ol g _ 84.12:0,09 1 1
! 10% g,  108.0,24.0,1 270 250
4) Hposepra nosicnbix weos. Boicotra MBOB Ay = 6 MM, CBAPE]

| aBTOMaTHUeCKa$l =1

wmn V() +(2) -

1 1/433000.2110 P (L1860 Y
2:1.0,6 ( 385 260 ) ( 33,4 )_
==b540 grefem®==53 MIla << 127 MIla,

rie Q = 0,441 + 9,81 » 10* = 43300 kre, S48, 4k , &7
5) Hpoeepxa yamadttusoemu cmenru, Tar g Tz r

-y

Kak  he/6 = 120/1 = 120, 10 mpoBepra BRII=1T0

OnpenesicHRy O npﬁﬁnmaem‘ hy =2y =
=92+ 58 = 116 cm. , Puc. 23
HpOBepKy NIPOUSBOAMM JJisi nepBoro H OATOro OTCeKoB (puc, 33}
e p BHHAOTCEE

= (1/12) (6,1 4 9,6 4 11,4) = 2,16P = 2,16 » 0,183 =
’ = 0,395 MH,
C yuerom Beca Gaaxn:
Q, = 1,044 = 1,04 . 0,395 = 0,411 MH;
M; = 1,064 « 0,6 = 1,05+ 0,395+ 0,6 = 0,249 MH » m;

_M;  0,249:58
o=—ry= ._______*1{}_8_385 269”37 5 MIla; o,=>56 Mllg;
’ _Q1 e 0,411 e
R/ o D001 2 =34 2 MIla.

epras nposepka:

= Kﬂ ( 1‘32*3) = 8,46 ( 1(1}261) =4,72 1efen?=483 AMITa,

re Kﬂgﬁ’_?’_i;’fi 6,46; mpu y-—2(12{})(—1—2‘} ~09

i
=K, ( moﬁ) 2’42(_____§00-1 ) =86,72 1¢;eM =657 Mlla,

0,5a (,5-120
5 0,5 120
e K, = 2,42 npay =09 u ‘};&“ == =05,



3 TefemZ== 50 Ml’la,

R Gy ey G

V()

Bropas nposepxa:

o Kz( 1(;05) 8 45( 100- 1) ==6,25 T¢/cM*=613 MTa,-
oxe Kz__s 23+(9,5—8,28) =% =845 mnn Z=__-___16 20 0,035
—K, ( wo&) —3,78 ( 100. I) =2,63 TcJem?=258 Mlla,

i {4 1(1-‘-—:3,7’8 g y=0,9 1 affiy=

=0,28 << 0,9;

0,035

I o mpma. 39;

’ / £81,5
‘ 613

Martwd orcexy

A_if-iﬁ—s_lss P =188 0,183 = 0,344 MH
= (0,168 MH;f

12

Q, = 1,04 (4 — P) = 1,04 (0,344 — 0,183)

-4-

258 | 150 /

56) +(34‘=-2? )’=0,26“§ 0,9,

TV E ) (5

My=1,05(4 +54—P+ 4,4) = 1,05 (0,344 + 5,4 —
—0,183 - 4,4) = 1,1 MH + m;

o= 1,1

[lepBas npcsepxa‘

Kputiueckue HANP AKEHAA OCTAIOTCS Te XK€, 470 ¥ OPH epBol npv-

BEPKE NepBOro OTCEKa

58
14 ~¢. 385 260

— 166 MlIa; ax=56 MIla;

0,168 -
=t =4 Mlla.
0,01-1,2 M

V(e

Bropas’ npoBepka:

Kpurnueckue nanpsxkeHHss T€ e, 9T0 ¥ IPH BTOpoli npobepke

NEPBOTO OTCEKa

o

557) +( ) =o,4‘§<:9,9.

V (e

74

4

258 150

56 )+( 4 ) =026<0p.

-

»

T i T A L B T e g5

Pasmepn pebep xecrrocry 90 x6; bp['o‘ = 90]6 = 1b (npenensnoe

SHaYeHHe JUIA CTAJIH KJjacca C38l23)

Bosn = foal30 + 40 = 1200/30 -+ 40 = 80 < 90 .

6) ITposepxa onoprvix pebep BEIIONHSAETCH TAK XK€, KaK B npeAnRy-

nleM nmpuMepe,

§ 6. LEHTPAJIBHO- C)KATHE KOJIOHHI:I

VKMAHKH no PAC‘IETY COKATRIX SJ!EMEHTOB ’

Dupenenﬂeuas; BeARYHAS

* dopuysa wim yrasaEme

Hanpaenns pe yCaopuo DpOYHOBTA

To xe, ycrofiupsocra

¥

TubkocTs emtomuelx crepxueli @ ruGKOGTH
CKBOSHHIX arepmnek OTHOCHTEJIbHE MATEPHAI-

HHX oeelk

I'ubrocts CKBESHHX cTEpKEel OTHOCHTONDB-

#0 cRoGOpELRX ocelt
Hpenenbnue TUOKOCTH
Kospunnerr ¢
Paguyc nuepnun
Pacqemaa LHEE me;uxys

2
{

ﬂ

Puc, 3¢

e

g= <R
Fay
N .
o= p <R
A E.....ﬁ
r  r

A Agp, oM. opEa. 19

Mo npaa, 18
To me, 17
p ii! JIF
=pl, THe @
san%cm T cnocoGa
SAKPERJIeHNA KOHIOB
xojonp {puc. 34)

A=OT A4S

2

s

Heoxralimnennmie ¢BeCH 700K OTPARHHUHBAIOTCH NPERGALHHME OT-
HOICHHSIMA WHPUHH CBEca b K ToMmuBe noAky §, NpAHUMAEMbLIMH B 3a-
BHCHMOCTH OT ru0KocTH cTepxkua A no Tabi, 98,

" %



TABJHLA 26, YKABAHMS MO PAGCUETY COEJNUUTENBLHEIX 2BJEMEHTOB CTOER

CupefiensiemMas Besd yinHa

PepMyNa HAN yRasapue

DEKUY
‘Q‘g,_'g Veaopaas [oNEpeqHA CHAA
Tf& Qgen B e€TepiKHe, KiG, AAf
R CTajM KJAACCOB!
LHIMIM : _ -
2 G C38/93 0 F cw
Prid C44/29 30 F oM
~ C46/33 u C52/40 40 F o
A i - ¥enopuan ponepedsas CH- Qu="Uyen/n,
H iE -\ ;a, npuxomsmascs Ha OABY| WM A —— YHCJIO Tapais
H 'H JIEABHBIR TIOCKOcTeH -

—

X

IJIOCKOCTh IMIAHOK BJA¥ peiie-
TOR :
VI HKE :

Hsrubaomuli  moMenT B
TUTAHKE .

Ycuaue B packoce

[epepesmiBatoiian canéd Bl

IAAHOK MW DEIIETOR

T=Qgl/o
( M=Qgl]2

,sp = (p/sin00

TABJAHWIUA 27. TPEEOBAHHS K CEUEHWSM CILIOHIHOCTERYATEIX CTEPXHER

SCKuS

Tpetonanne

© , B pacuer BROMMTCS IVIOmazh BCell CreH-
ﬂ R, £CJIH , ]
he _} hof8 < T5 1 hof8<40 ,_2.%_,-;-0,4}»

[lpn secobAioyenuy yKasauuux TpeloBas

156

5§

gull B pacue? BR/MOYAKGT YUSCTEH CTEHKH

- mapysoll o 158 oT xamuoh IONKE wan Ha
CTEBKY CTABAT NApHHE NPOXOJLHHE pebpa

KECTKOCTH ¥ YUACTKH CTEHKH MEXAY HHMH
JROMRHG YAOBIESTBOPATL BHHUCTIPUBEICHHLIM
HepapeHeTBaM

&

v |

78

Passiepnt  pelep IKECTRORTH AOJKHE
GriTh: .
by > 108; 8 > 0,758; by/8p< 15:
A— pacyeTHaA rHOKOCTL CTePKHA

L ¥ABJAWIA 28 NPENEJALHBIE OTHOIIEHHA b/5 AJA NOJGK ABYTABPOB

IIpn radrostn crepmpsn A
Kuase owann
. 25 | 50 ] 75 10 | 12
C38/23 ‘ 14 16 18,5 20,5 | 2
- C44/293 C46/33 12 15 - 18 20 22
C52/40 : ) 10 14 17 18,5 19,5
€60/45 9,5 | 18,5 16,5 176 | 1855

Tiprmeuanue. B caylse HENOHANDSKEHNS WIEMEHTA BHAMEHNS b6 MeryT OHTbL yBew

GHYEEH B .’/ Ro
o

pas, Ho ne Goxee uweM ma 25%; SlicO0b P—MeHENAD He BeAHTEH O, phiy
& ¢y o=N/F,

Npumep 1. TTonoGparp ceuenue cBOGOAHO CTOSIMIEH KOJOHHBI BHCO-
Toi h =8 M 5Ipu pacueTHOH NEHTPAJLHO-NPWIOKEHHOH HATPY3Ke
2701' = 2000 IiH Marepuan — cranas Cr3. Kospduuuenr yenopufi pa-

H W= 1, ’ -

a) Cnjomuocrenyaras koaonna (puc. 35,a)

~ Ilpu mpuMeHeHmH PYywHOH ¥ IOJNyaBTOMATHUYECKOH CBApKH MOXKHO
NPHHATH XBYTaBpOBOE cedenue KOAOHHH 2 X 530 x 16 4- 400 x §;

F=2+¢53+1,6+440+0,8 = 169,6 4 32 = 201,6 cm%
J e 39700

=TH =39 700 em% ry= e =14 cM;
%u_:___2';°° =114<< 120; ¢=0,486;
2

==204 MIla <206 Mlla,

U=
0,486-201,6-10—4

IpoBepum cobionenue KOHCTPYKTHBHLEIX TpeGopaumii. CBec moaxkm
0,5 - 530/16 == 16,5, uro. MeHbiue HODyCKaeMoro npu h = 114,

Orrnomenue BeicoTs crenku K tomuune 400/8 = 50 < 75 8 (75 X
X 0,8==60 mm) u menpuie b /8 = 40 4 0,4 » 114 = 85,6> 50,

7,=169,6-20,8 -+ 220 77700 et > Jj.

_ Ilposepxn orHOCHTEIEHO OCH X He TPeGYETCH, Tak KaR Ay << Ay,
B cayyae npuMmenenns aBTOMATHYECKON CBApKH BRICOTA CTEHKH DpH
unipEye noaok 530 MM fosxaa GurTh e Mernee 490 mm*,
B stom cayuae mMoxuo npuHarh ceyewue KoaOHHE 2 X530 %16 +
-+ 500 x 10, Tak xag OTHOINEHHE BHICOTH CTEHKH K TOJIUHHE He Ipe-
BOCXOANT npeiesibrore 500/10 = 50 < 75,

! Cwm., manpuvep, «CnpasOYARK KOHCIPYKTOPAZ GO CTaJbBHM KOHCTPYENE-
av», M,, Cipofinspar, 1965, c. 248,

77



6) Neyxeersepas koaenna (puc. 35,6)

Ceuenne npuuaro us 2 1 45:
- F=2+83 =166 cm¥; r, = 18,2 cm; ry = 3,12 cm.
Jy = 807 cm?, -
Tlorounsifi MOMEHT HHEPIHH BETBH DABEH:

R =8071100=8.‘1 em?,

g =
o | —_ "2 = 30— %0
X i X .
|FeE] Beru coeumpens mnarkamu 300 x 10 e
-y marom 1,3 M: '
AN 2.800 :
‘ Lx=—i§“§'=88: 0,=0,667;
Puo. 35 '

= 2 ~ 180 MITa << 206 MIla

0,667-166-10~4 T » ,

VCTOHYHBOCTE B IUIOCKOCTH, MepHeHIUKYJAAPHOH K OCH yi
=V TP F318=178cw; h,= :‘;“; ==90;

g

31__&_3_5_:—_32«(40 u MeHbme A

3,12
Agg==V/ TP I 322=96; 9=0,611;

| 2
_ — 197 Mla < 206 MIla.
0= 0,611.166.10-¢ a<

[lposepra mranox: : ;
Fua=30 cu% W o= 0 =150 e,

. 1805 oo s
= 12,30 =75 oM.
Tposepra orHOWenus: Digyliy = 2 + 75/8,1 = 18> 5 (cM. mppa.

19; I, =~ 300 mm); )

Qun=0,5+ 20; F = 0,5+ 20 » 166==1660 xrc;

7=l 11D 6160 kre =605 xl;

o
M= Q‘;"- wﬁtm{} == 108000 gre « émj_éld,ﬁ gHoM;

o =¥ — 0,01064150 - 10~% = 71 Mila < 206 MTa.

78

Iposepun msm naamox Ay=8 mm ﬁc 36 u Ta6
Bas JAnHA WBa 19,=306—-10=_-290 MM?;{%g},E?g,"égi lgf‘g?z,f?};

__ 0,0605
©16,3.10"0 87 Mlla;

W D708 s . _. 0,0108 .
= -——__6 78,5 10, el Op= WEI% Mﬂa,

v=1/135% - 37° =140 MIla < 147 Mlla.-

B) Yernpexsersesas kononna (puc, 37)

Ceuenme 140x10; F =
=2,7gexci§? 43 4 { 140x10; F =4+27,3 = 109,2 cM¥ ryugy =
Pemerka us /50%5; F = 4,8 oM rugg = 0,98 o,

LSy

2
WA

LILLLLELY
Jog

900
/-

4t
Puc. 36
” . 300
£ L
H i
Puc. 51 84 4 X
e
| I
[posepra ecezo couenun (cm. npua. 19):
A= 1600/45—35; xnpx]/ 85 +4.27,8 sy

¢ = 0,89,
The mpr g =09 a=42% K=294+01.14 = 30,4;

%
Omm e 1a.
12308 206 Mila.

ITposepra omdersrnod semeu:

Danens pewmerm 1000 wmm; A = 1000/2,78 = 36 < 44,
{Iposepra peurernxn:

Bnuna packoca I = V' 1P + 0,9° = 1,35 u;

..
- = 138 < 150,

£



r) CpaBHenne BApPHAHTOB LEHTPATLHO-CKATHIX KOJOHH
pasubix cevenuii (taGa. 29) S

BapuaHTE! CpaBHHBAcM N0 NPHBECHHBIM MIOWANAM NONEPEUHHE
cevennfl, Ky[a BKJIOHAIOTCA MVIOWajM: JONOJNHHTE/IBHLIX SJEMEHTOB
KOJORH  (AHadparMey, n.naHKu, PACKOCHI). .

Bapuanat a. F=201,6 cv® Ilapunie auapparMbl uepes 2 M
pasmepom 120 %8 400, anBEJleHHaﬂ IJIOMIAAE CeueHHuS KOJNOHHE

Fy=201,6 4+ 2+ 12+ 0,8 - 40 50 = 205,4 cae®,

Bapuansr 6, F= 166 cv® nnanku pasmepom 30010 x350
¢ warom 1,3 M. TIpuBenennas niomane CEUEHNS KOJOHHB -

1 :
F, = 166 - 2+30« I - 35130 182,2 eM?,

- BapuauT 6 F=109,2 cM% pemerka u KPecToRbe AHA(PArMa
uepes 2,6 M 3 /50 x5. IIpuBenennas niomans

Fy== 109,24 4. 4839il§1+2 18 % ‘0‘“ =157,3 o

»9 CPABHEHVE BAPHAHTOR KONOHR PAIHBIX CENEBHY

TABJH U. A
Hpusepesnan BROMasL . )
BapaagT - ) Ay T\.y ={ hnp) Oy MHa Ay MIla
cM?- [ ) %
a 205,4 | . 100, 82 114 — 204
] 182,2 89 88 96 — 197
8 157, 3 77 44 “44. 206 206

§ 7. BHELEHTPEHHO-C)KATBIE KONORHBI

BﬂeueHTpeHHo CHATHIE KOJOHHBI PACCIHTHBAIOT Ha HPOYHOCTH H
ycrofumBocTh. Pacuernpie QopMyabt 8 DAs/IMYHEIX BHAOB CEUCHHSH

KOJIOHH K HX HarpyxeHnsi NpuBeJeHH 8 Tad1. 30.
B crepiusX CKBOSHBIX CeueHHHl NPH COSJMHEHHH BETBEl IJIAHKA-

© MM H-IIPH Aeficranu HOUE}J&‘EHOH CHABL IIpH pacdere Ha NPOYHOCTE H yC-
TOHYHBOCTD y‘II/ITI:IBcﬁOT TONONHRTEABHRE MOMEHT B IIJIOCKOCTH, napads
ACABHON NOCKOCTH NAAHOK, ¥ OHPE}IEJIH?,M})HL, KaR B noscax 6&3}33{:&00

HOH QepMsl 11O c})opmyﬂe
o
M= Js
2 ¥
TAe Qg - nepepeaﬁaammax cwsia B BETBH (N2DanyieNbHas BIOCKOCTH NIAHOKS)
I« mar naspox.

Ipr oanHakOBbIX BETBSX KOMOHHH NONEpeyBAs CHJa pacOpengnis-
ercst MexRny HuMH nopoeny. Ilpy pasHbiXx BeTBSX OHa pacnpeaeasieTcs
S KAY HUMM [pONOPIUHOHAJIBHO MOMEHTaM MHEPUMH BeTBefl OTHOCH-
TENbHO ocel, NEPHECHANKYJNADHBHIX IWIOCKOCTH INIaBoK. Coemnuenus

&

'A BRIBHA 20 ¢0PMYJ1!:§ AN PAGUETA BHE

KoJonn

HEHTPEHHO-NATPY KEHHBIX

] Xaparwep dewcmuzs H Barpy:KeEus

[osieHenns w pastery

DopMyns

' Tlpy oaauaxoperx
BDOSHOLTS § yoToBumsac

Pacter ma mpouroeTs!

B cayuasx xerja se Mo-
HeT OnTh HCNOIB30BAHA
IlacTaYeckad pafora Gra-
B iz

Henonssosanue mmacra-
9eCKoH paboT! £Tajy NpH
OFCYTCTBHH  HETGCPeger-
BEHHOR jHHAMHYCCKOR Ha-
rPY3KH ¥ IpH

N
——>0
FuR = ,28.

fIp L 3,25
H
FeR <4,

Y9eT IIACTAYECKUX zetop-
Malyfl BOZMOXKEH TeNLKO B
Tex ®e oIy€asg, uro n
Aan GanoE  LOCTOREHOrG
CRUeHHS

rlposepka  OTZGALHHE
BETBOH ¢ YUeTOM JONOJHH-
TSILHHX yeuaafl €T  Mo-
MEHTOE B (GAKTHIECKHX A0~
HepeuHniX CHI—KaX B no-
acax epyM, 4 B By xBer-
BRBHX CTePRKAAX--C pac-
OPEIBSHHEM MOMEnTa M,
MEEIY BETBAME BPONOP~
HUOHANBLHO HX KECTKOCTIM
OTHOCHTE/BHO OCH Xe=X.
Tlipu zeficreun MoMenTa M,
8 NAOCKOCTH OxHOR #3 er-
Befi  ¢umraered, uro ero
BOCHPMHBMACT TOMBKO 573
BRTBb

Hpe coepusenus
niankaMa MecTHRE  usrud
BETEH OUpEEeANeTeR  or
peadbubiy NOHEPEYHHY R
{kag B nosicax Ges3packog-

ol depun)

Ipz  soexnneunn:
pemerral

<R
Fm 5 .
I3 HRa MY

Ny Ma

F, #T, 8 Wﬂ}‘.ﬁ <R

Ny
Fﬂ"lﬁ B

Visgexe s8s pima-
HaeT BeTBES

My
$—t-

<R
w fr.g =

SHATCHAGX HATHOAIMAX MOMEHTOB. npmmszaz‘mz B pacuetax pa
Th, OpE Fur=Fop 8 M 20 pacuer B3 Opounocts ue Tpebyercs

8



Hpoaq}zamem moba. 3

Xapak®ep eeUeHHA .U HA rpyEesns

. [l@ficHemEs K DACHETY

fDop:&y;rm 3

[lposepka ycrofuaBecTH

1, ¥ cmodunsor

®y @ v

X X X
My “
L}

y
e I ¥
"_él_x‘_ N
My, i i
L I fTx

® 1 ITC

A X T T
(' T
] ) A

2 YVemotiutisecms 8ceed

@

QBB OnpenenscM Jit b
cJyyaes:

1, 2, 3—moTaba. paa
CHACIIHOCTEHYATHIX
ceucHuit

4 p  BH—mo raba.
JNs CKBOIHEIX cégenud
fipn m > 20 nporepATd
lobwiylo  ycTofiumsocTs B
gaIceRoCTH  AeficTBUA MO~
MEeHTa HE HYXKHO

{Ipa marabe B BJOCKOCTH
pauboneme?®  JMECTKOCTH

ocno  commerpan (DA%
caysaes 1 82) .

Wa>dy), cosnapaouieh ¢y

Mb 80620 CMEPIEHA 8 NAOCKOCME OellCmens MOMEHM,
cosnadaowed ¢ 0CbI0 CUMMEMPUN

. N

- <Rem
P F
@F onpenensmo?
ome Ay
My e ="=" X

XE
W, !

e Ay =
T
=M l/ !
ex = My/N
¥__ <R
@, enpeseaior
Ids @RYyHaen:
3—n0 79‘»” B My =

r;ﬁey Wy 3

4m ?“m,};””?"’

a My = e-u"‘j'; X1,

. FEE .

= B
Agrap=hysup V RIE;
ey =MylN

CMepaCcHS 1B nAOGKOCIY: Pelicmeun Homerma

N
_——<Rg

epyf
Tag
o B
== 3
14-amy
@ = gOPHURHERT
TIPORCJIBHOTO narade
(ERTPaNbHO-CHATHE
creprsned

Mpodorncerne mabr. 30

o

Xaparvcp educBuN B RappymeHus fIon¢HeHUR & pacyexy Dopuyan
@ [Mpa Ju>dy 8 Ag>hy N
¥ g pacue¥y  NPBH3BOZAT Kak 7 < R
T | TeHTPATBHO- CKATOr® CTep- Pal”
F] ] 4, % |=mma or Jeficrous sced
" i Hopma.n_aﬁoﬁ SN :
[} _'y ’

8. Yomoduneocmp omdeaonsix semsed npu sxayermpucumene
‘ 8 00HO# a Osyx NA0BKOCHIAX
. ITpu coeputenun pemerxofl aaa caywass 5
@ y # 6 pacuer npoussofsT KaK HEHTPAABHO-CIHA-
1Y - THX CTEDXKHER € yueToM YGHJul OT MOMEHTOB
T AH TNy - | My B My, a s eaywan 7—rxax arn saenest-
L. .J u _.l pedHo-CaTHX crepmneﬁ ¢ AONOMHHATEIbHHIM
‘| yCHANEM OT MOMEHTa M ] H paclipeicleaied
¥ i’ MeXAY BETBAMH MOMEHTA My

-

Tlpn coepuHeHsd NAaHKaMH ¥ [PA padHyAA
peaisHEX Mepepe3nBAIONEX cuil Ao0aBigeTCA
eIIe MeCTHHIE MOMBHT K3K B Hofcax Gespac-
KocHoff depMBl, ¥ INpoBEpKA BETEH BEUETCA;
KAK BHENeHTPEHHQ CHKATOr0 CTepud

-

Mprueansnns:. . Hoxasapuue SCKESH CeucHmfl HAIOT TOXBEC OOMEYIO HX KADARTE.
PHCTHKY, COOTBETCTRYIOINYIO HARMCHOBAREAM <COAOHINGE CCUCHHEY, €CKBOIHOE CEHEeHHEe ¢ ABYNA
BOTRSMHY, <CKBO3HOER CEUQHHE € WYOTHPLMS BeTBAMAS A HANDABACHHE SHCUSHTDUCHTETON
(Mx B My — mOMeHTH B CEUeHHH OTHOCHTeAbHO ocelt x @ y). Ompejsenemme xosdduunemn-
ToB KAHQ: I ~ B upuA. 23; o2 -~ s upua, 2l % 22, a v § —~ B npss. A,

2, Tlpu mposepre YCTOUGHBOCTE B IVIOCKOCTH ReficTBHA MOMEHTA BENMUEEY WoMenra M
npE ONpeNeneHuH 9KCHEHTDPHCHTETa # NPHENMAT! AN KOMOHS HOCTOHAHOLO CEYEHHH DaM-
RHX CHCTeM - HAMGOJLIMIEE MOMCHT B KOJOHHE; AA¥ KOHCOAEH —— MOMEHT B sagenke; Ais
%{leip;‘xneﬁ )c MISDHEDHO-CTEPTNME KOHUAME - No orenyomem dopuyxasx (oo me uenes

X awe)s "

npu m <3 1 &< 140 Moo= My My — {01 10 ) (M yang—M1)3
» m<3n 140 M=Mg s
. _ {ir -
» <m0 e K< 140 MM, + (—i;—){Mmm_M,;;

, - T
> BLmo0 u A 148 M =2 M, +(“—“,, )(“mnc“‘”l?-

8aech M; — uanboaswpfl  HaTHSAOMBR MOMEHNT © NDENBAAX  CPEAHER TDeTH NINHHN
crepwuz, 50 He wemee 0,6 Muaxe; Muswo - HauGonpimnit #sruGawinfl Mosedy s upegenax
AXHHE CTEPKHA; .
M P
Mo MBKE .

8. I'lps npopepxe ¥CrofGEBOCTR H3 QAMCKOCTH feficTads MOMEHTS 1D CODENSSEREH Mix
8y pacyeranl yorewr Mx npAuENALT

Mz o MEXCEKANLHEEA HOMEST B Bpeneaax cpenuel tpers xaupu {Ho ue senee D5 Blunsg
Crepmug) AAA cTepimel ¢ SOHUAME, 3aKPLINEHRNMY OT CMEliCHHY SCPHEHARKYAYIPHO HAO-
CkocTR ZelicTeRS MoMeHTa; Mz ~ MOMEHT B 884SAKS Aia KOHCOoNeH,
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BeTBeHl KOJIOHH NJIaHKaMy npW AefcTBuH GOJBIUMX INONEPEYHEIX CHJ
caenyer nsberath. o :

Coenunute/bHbIE SJIEMEHTBI CKBO3BHBIX CTEP}KHQﬁ PacCUuTHIBaIOT TaK .

XKe, KakK B ¢jydae [EHTPAJIBbHOIO CKATus KOJOHHE,, HO Ha O6JbIym

U3 NOTEPeUHBIX CHIl: YCIOBHYIO Quc, (cM. § 6 dlenTpaibHo-cKaThIe KO-~

JIOHHBIY) MAH (QaKTHIECKY HAeHCTBYOILYIO.

YCcTORUHBOCT CTEHKH BHENEHTDEHHO-CXKATON KOJIOHHBH o6ecreyeHa,

€cJIy OTHOLIEHHE PACUETHON BBHICOTHI CTEHKH K €e TosmuHe fiy/8 He mpe-
BHIIIAET npenenbHoro, llpesenpHoe . OTHOIIE-

[ HaIpSKEHHOT0 COCTOsHUSI CTeHKY NO IIapaMers
) pam: -
’ o—a' T

’

) [# 2=
B 1111111111

: rae o — HauboJIbIIee CKUMAlOLIee HATpDXEHHe

¢ YV DacyeTHOH. rPaHHIpl CTEHKH, BBHIYHC/ICHHOS

g D’“ﬂm 6e3 yuera KoappHIMEHTOB @°F u ¢ (puc. 38);

0’ — COOTBETCTBYIQIEE HANPSMKEHHAE Y HOPOTH-

Puc. 38 BOIOJIOXKHOH pacueTHOH rpaHHOL! CTEHKH (fipy

' pacTsienya MOACTABJAAETCH B (QOpMYyJy o €O

3HAKOM MHHYC); T==7 Q 3 —CpelHee KacaTeNbHoe HalpskeHue B pac-
£T

CMaTDHBAEMOM CEUCHHU,
[lpp o < 0,5 npeneibHOe OTHOmEHHE Ay/0. NPHHHMAIOT KaK L5

CTEHOK LEHTPANbHO-CKATHIX JMEMEHTOB. :
Ilpn o > 1 manGoabiuee 3HaueHne ho/0 BhmucAmOT no GopMmyse

2Ky
- ol2—at- VAT’
rie P = &gfl( s (0.4 7, Tc/em?), a K3 aais CTEHOK JBYTABPOB HAXONST
B- 3aBHCHMOCTH OT o

T
& —100

~

SHAMEHNSA KOIDOGHUHNENRTA K,

o i 1,2 [ 1,4

1,6 i,8 2

Ks 2,22 2,67 3,2

1,2 52 | 6,8

ITpu 0,5 << o << 1 nanGosbliee sHauenne hy/8 o@penesisioT HH-
Tepronsnnueil Mexay seanduHamu ho/S, nadiremnpvm nis o = 0,5 u
o =l , ) .

B cayuasg, korna yerofuuBOCTb CTEHKH He ofecneyeHa, B pacuer
BBOAAT HacTh CTEHKH IwupuAOH o 18 0T KaxAOH HOIKH WIH YKpPenis-
10T CTEHKY NOCEpEeRHHE NpojoabHbiMu pelpamu § Oosice HanpsHXEHHLIH
OTCEK MEMJAY HosicoM u pebpoM DpOBEDAIOT KaK CaMOCTOSTENILHYIO
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HHe h /8 yCcTaHABAMBAIOT B 3aBUCHMOCTH OF

. X - A .
€TCHRY NPH . yeaosun, uto J p = 68%,, re Jy — MOMeHT HHEP IR

cewennsa pelep OTHOCHTEARHO OcH CTEHKH; Ay B § — COOTBETCTBEHHO

pacueTHLle BLICOTE U TOJAIIKBHA CTY
g o1, CHKH, 3H3‘§€HHH 1 3aBHCST OT KJacca

Kn ia - C44/:9 )
ace owann 38723 cashay €52/40 60745
- :
15 14 13 12,5

o ggzlﬁgbége ;:IJ{IH;HHH CBECOB HEOKAHMIEHHBIX IIOJIOK IIPUHAMAOT-
Hones ' KaK E UCHTPANBHO-CAKATHX CTEPIKASX.
o ep, L Kﬁo. %Tb_c;’(l)t‘ﬂﬁe BHCNCHTDEHHO-CIKATOTO CTEpIKHS
romax 1. 00 KH; M = 0 KHs M {OXHOTO 3Haxa), pacyeTHny
0. B Iy, = 4,6 M. Marepuan — cram Cr3,

a) Caiomuocrenaroe cevenne

punrnman ¢ = 0,45, HOJyXaem Tpeﬁyemy}o IIoHIans tegeHus

N o1
9P F " 0,45.206

=

==0,0108 M®=108 cu?,

Fy,

Oxono nonopman maomamu  nosmkio
NpEXOINTECS Ha cTeHKy. Cevenne mpumu-
Maem HanOo/iee PAasBHUTOE IPH CTEHKe § = 25044 |
=8 MM — 600X8 (F,, =48 M) um e
oTHOUeHHEM fo/§=600/8 = 75, D10 coor-
HomeHue GOMbING NPENEBHONO A HeHT-
PANbHO-CKATHIX CTEPKHEH, HO AN BHe-
LEHTPEHHO-CXKATEX OHO HECKOIBKO MEHb-
e npegeasnoro. Ha xaxuud us nogcon
OCTaeTCd mIomap 108; 8 =30 oM,

C yuerom pepepacnpeiescHnss maomazeli npHEUMAeM |
iSOXS 1 320 12 {pre, 39), O6masn miomans ceqemg F o= 25: g%ﬁ?if
+60+ 0,8 +32+1,2 =20+ 48+ 38,4 = 1064 cvis ’

M,

-n-__“r_mﬂ__u_‘_,goma._.ﬂ » *
ex=— o =20 cu; ,
__38,4-30,6—20-30,4 .
g= 06,4 =53 e
7o D862 g 2 2 2§
w2 =4 20-30,4% - 38,4 30,62 106,4+5,3*==65 900 cur;

N 1 B
W, o= =2580 e,
¥ 95,9 o




‘ | ceyenne . He ocaiaGJzef

A
IIpoBepka NpoYHOCTH HE Tpebyercs, TaK Kak,

HO OTBEpPCTHAMH. ) o
Yemotiuusocms CMepycHa 8 NAOCKOCTIU deiicmeusn MOMEHMA

1800
oM; A, =—— 72'
l/ 106,56 ¥ 2%

. %=,V RIE=72V/2100/2 100 000=2,28;
1 = 18-—0 1%, = 1,8 —0,12 - 2,28 = 1,526 (npmx. 23);
iy =gy FIW ;=1,626:20 “’6 4 2 —1,%6;

1,26-1,25 (0,406—0,457)— .
1,5—1,25

__2_*22—_%(0,496_0,442)=0,468;

g =0, 496

o= ! =201 Mlla < 206 MIla.
" 0,468 106,4+ 10—4 ,

ycmowtueocmb CmepacHs U3 nAocKocHL aeucmeuﬂ MOMEHING

08253+1232 =—4320 e’ |

Jy=

... =0,765;
A= =Tk &=

3

m,=e —i—V—-—=20 . 106,4{2580;0,825;

&%

o npHd. 2404—-07;1 B =1, TaK KaK

Ay <<A,=100; ,
— P ! —0.635;
14+amy  1-40,7.0,82%5 -
! — 196 MITa << 206 MIla.

O==
0,635-0,765-106,4- 104
I poeeprca KOHCIPYKIMUBHBLX mpebosaruil

Llﬁ = 0 5 250/0 8=156< 18,5 [npu A =75 (mo Taba,

Creaxa
h,,/ﬁ == 600/0,8 == 75,

Cnpexezmem npenesbroe 3Hauenne fyfd.

8%

98)].

Hanpsixenus kpakuux BONOKOH CTEHKH G ¥ 03

W —626930 ==2710 cu®;

1x™—

2

°=%+ u;wl,,: 9;811(.)286,4 +9,§3f}22m—0’96+0'75=1’71 Tefen’;
pe== 6;;3" =1890 cv%;
a»=.‘g’—f%§;=o, 6_5%";‘;_.—_-'0,96—'1,12 ~0,14 Tejeu?;
__—____"7‘1?;10"4 =1,08>1;

“Tlpu v=0 ﬁ.:aoo V=100 ¥ $30=155> 175,

rlleBK3=222-{= 2,67 — 2,22) 0,08/0,2 = 2,4 (cM. c. 85)
OpUBEJICHHOM NPHMEPE OTHOWEHHE IIOUafieil T10ACOB COCTABIsAeT
20/38,4 = 0,52.

. I/Ismeﬂeﬂne OTHOIUEHHS MORCOB (B onpelesicHHBIX {Ipefieiax) cpan-
HUTEILHO MaJIO BAHACT HAa yCTOHYMBOCTD CTepKHA. 310 BHAHO H3 NpH-
BEAEHHOTO HIKE pacyera: OTHOINEHHE MIOmAJeH [0ACOB YMEHBUICHO

- M COCTaBASACT 14/44,4 ~ 0,3 (puec. 40). B stom cayuae

=14 4 48 4 44,4 = 106,4 cv?%
_ 44,4.30,6— 14.30,4 .
Yo== 1064 =88 cm;

60 1 44,4.30,6° + 14-30,4 — 106,4-8,87=60 500 cu;

3 08
(J' Y
Nemotiuuecens cmeprcHa 8 nACCKOCHTY Belicmens MOMeHMma
M, 200 , 60 500
e =—§-——-——-# == === H
= s 0.2m; 7. l/l()fi ==23,8 eu;
- ;ﬁﬂg =755 K =75,5.0,0316=2,37;

n=1,8—0,12« 2,37 = 1,516;
= e, FIW, ="1,516 « 20.106,4/2700 = 1,19;

on =, 5354—‘ ’9"’ L (0.496—0,536) + 22— ’37"'2 2 (0,48—0,536)=0,464

t,uﬂ'repﬁomuﬁﬂ na HJHJCKQCTH)

~ oo =208 Mla < 206 MIla.




Vemonuusocis cmepicHs w3 raockocmu Oedemens somenma

0,817,698 | 1,24378 N
Jy=— + > = 5430 cM%

12
5430
) ry,__.]/.-_=7,15.cy; \

106,4
4
%:% =63; ¢, =0,805;
, 1 ‘-
4 . . (|3261
34 | J08 741326
-175x8 F7042 = ,
4\ Y 14
. 4 Lle |
302 9| 218 700
x H 2
Puc, 40 Puc, 41

I —0,64; -
i+am, 140,7.0,79 y

0,7910,64-106,4-]9"‘4 ] .

a=07;. c=

a

I1posepra KoHcmpyKmusHex mpedosarnul .
IMoax 1. OTHEOMWEHNE BHICTYNAOMAX acTell NOJMOK K TONGHAAM?

0,5 - 175/8 ~ 11 u 185/12 =~ 15,4, uTO. MeHbIIE NPEIEIBHEX
CTes xa MOMeHTH CONPOTUBICHHS H HAUPAXEHH: KpafHuX

BOJOKOH CTEHKH ) COCTaBARAIOT: .
0
= R0 _ 1560 carty Wiy o gm==2850 e’

N, M 1000 20900 __ 1 68 2
S e b—_—— - == TC/CM
= F T Ve 9,81-160,4 Toe o _[« ’
ol 1000 000 035 e

T 9,81.160,4  9,81.1560
o—0" _ 1,68-}—’0,35 1,208
g 1,68
tlo=0; Ks=2,61.
Ipegeasroe BO3MOKHOE OTHOIWIEHHE ho/8 cocraBasieT:

hg)=100} K;=1001/2,67 =163 > 75.

[« 23

6) CkBO3HOE NBYXBETBEBOE CEyEHNe

Brifpano ceuenne 43 MPOKATHBHIX IUBEJIepA W AByTaBpa (tabm, 31),
COGIHHEHHNX peeTKol, ¢ BrcoTol ceyenua a = 0,7 M. Tak xax mio-

© lmane cedeHusl CTeHKW B CIVIOIHOCTEHYATOM BapHaHTE OEI2 HCIIONE-

80Bapa He IIOJAHOCTbIO, TO B JAHHOM C/lydae obliee CEYEHHE NPHHATO -
HECKOJLKO MEHLIWMM, 4eM B fiepeoMm (puc. 41).

40,5.70 .
Xe = "—85—'9 = 32,6 CM,
TABJMAHAUA 31. [‘EOME.Ti’H'-XECKHE XAPAKTEPHCTHKY CEYEHHS BETBEH
- KOJGHHB)

Ceuenne ) Fy 1) 1(2) Iy 1 Ty
{30 40,5 397 2,84 5810 12
130 465 337 2,69 7080 12,3

Hrere 87 664 —_ _— —

Pemerka | 65x5; Fp = 6,13 o2
NVemoiuusorms cmepicHa 6 NAOCKocmy Oelicmelss MOMERIMG

J 5= 664 4 40,5 . 37,42 46,5 » 32,6° = 106 700 cm?;

L r,= l/mi?m =35 oM

Ay _—_%'"__—;51,4; Bap== 1/51,42+ 27 -2-%735 =53,2;

3

Aup = 53,2 - 0,0316 = 1,88;

—— 87 e * BH e » « -
m, = 20— 39,6==0,635; g™ =06—0,083.0,14

—0,044.0,3 = 0,575,

rae p = {0,535 — 0,5)/0,25 = 0,035/0,256 = 0,14;

= (1,656 — 1,5)/0,56 = 0,15/0,5 = 0,3;

== ! == A .
0= 5m.87.10 00 MIla < 206 Mlla.

Nemotiuusocme omOgavHbly semeeli . .
N=1-2 02 04650286018 MH;

700 4,7
Ny=1 % +0,286==0,534 - 0,286==0,82 MH.
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Ceofonuas JUIMHA BETBW TPH yrie HAKJIOHA pacxoea o= 45%
' =07 wm.

[leppan BerBb:

A = 70/2,84=25; A, = 450/12 = 37,5;

| ¢ = 0,914;

a9 g OuI8 —49 MIla<< 206 MITa.

1] 612 §33 2 ¢ 0,914-40,540*4' Mla<. :
‘ &. ;,. Bropast BeTBb: )

g .8 Ay = 70/2,69 = 26; A, = 450/12,3 = 37;
i A \ '
S ¢ = 0,916;

1000 |} 84 0.62 -
=t =193 MII 206 Mlla,

p'__ 2 0=7,916.46,5-10~* A<

' & | &7 s TlIposepka ~packoca:
i NE7d Q
o ol I rMH,,—-125CM,l — 1,41.0,7 = 0,99 w
w00 | 600 _ _ (50,
. A= 1,25 79<
Puc. 42

- B) CKBo3HOE ueTHPEXBETBEBOE Ceyenue

Ceuerue [IpPIHHMaeTCﬁk 6osee passuteiM (1000 -x 600), ueM JBYX~

BeTBeBOe, C MEHbINEH HJOMANBI0 H3 YTOJKOB 2| 90x8 (oce 1)
. u 2L_125><9 (ocs 2—2) (puc. 42, a). CoepuHuTenbHasf DeIUETKa

u3 yromxoB |_50% 5 ¢ nanensio 800 MM (puc. 42, 6). Bosbnmit pasmep

cedeHdsl DPHHAT B HanpaB/iIeHHH neficrBast mMomenta (rabm. 32). -

TABJAWIA 32. TEOMETPHUECKHE LAPAKTEPHCTHKH PEIIETKH

Cenucane F . T12) " Tawmm
L 1250 2.92—44 3,86 2,48
L %0x8 2.13,9=27 8 2,76 1,71
" Hroro 71,8 — —_
F=71,8 cM% [ D50x5; F,=48cvM* rypsn= 0,98 cum;
‘ 100.27, 8 =38, 8 :
i —_‘————— cM.
Yo" 71,8

Yemodiaugocme™ cmepxcus 8 NAOCKocmi Oeficmeus MOMEHMEA
J .= 38,8 - 44 - 27,8 - 61,2 = 170 500 cu®;

1=} 170 500/71,8=48,7 cm; A= 1800[48,7=37;

o 35,2
by = 372-1—71 8———_407 PIe TIpH o,=37%

1’(2“31+“3_352 .
_xupVRzE ==40,7/2100;2 100 000——1 ,35;
ms = ez (FI1 2) y, = 20 (71,8/170 500) 38,8 = 0,327
BH.___-O,? 0,327 —0,25 _
o 67— oo 0.767—0,64)—

1351

(0,767 —0,727)=0,7;

l

= b 8 0= — 200 MITa<< 206 MITa,

ycmoﬁttueocmb gmleavroix emsedi u3 LI25x9 u{_90x8.
Ycunus, NPHXONAMKECs Ha NAPH BeTBE:

Ny=1 _‘i‘.?_+_ 0,812 MH masersbus 2 |_ 125 9;
Nl--l ——0 2=0,188 MHna Bersbua2 |: 90%8.
1259 =235 9==0,935; 0=
%593—2—21;)_198 MITa < 206 MTa,
008 l=f%=48; @=0,875;
1-.:%:-_8@ MIla < 206 MITa,

- YerofiuuBocTs packocos

128

Ed

r) Cpasnenne papuanTos cevennfl
BHEUCHTPEHHO-CKATOrO CTEPKHA

Bapuant g Iliomage nomepeuHoroc CeYeHHss CTEPKHA
F = 106,4 cM®. YcnoeHOe yBeIHUEHHE MIOMANH TIONEPEYHOTO CEUCHUR
OT NOCTaHOBKHY NapHWX pefep KeCTKOCTH pasMepoM 5;4339 X600 mm
uepes 3 M cocTaBAser

9 0,6-1,3.0,006

e 3
2100 3en?
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TABJOAEL A 38 €PABHEHHE BAPHAHTOB CEUEHHI BHENEBTPEHHO-CKATOIO

. [lpuperneHnas nJioman., COOTBETCTRYIOWAN 00uIeH 3aTpate MeTaina 7 erepxES
Fa = 106,4 4 3 = 109,4 oM. : : . Ipnbeaennan MAOWEAD J ] Gy B Oy op g MR
—~ - - 4 3 ?
Bapunant 6. F =87 o, Ilprsejernas MIOWALp - CedelHs apHaT o | w Sl Rl | serms 2
yrOJIROB peierks u3 |_ 65 x5 cocTap/AeT, JONONHHTEALHO ; ; ‘
, ‘ \ = y ~ o 109,4 100 66900 | 201 196
4 6,13 2(1 + 1,4 =294 . . 6 120;7 | 110,2 | 106700 | 200 49 193
[IpHpefennian (IOLAXS CONeHHsS IH adparmsl pasvepod 800X ] 120,3 100 | B70500 | 200 & 98

X 270X 6 M uepes 3 M paBHa: . ) «
s E Bricora gosoHEH A= 5 mM. s 136 r = 14,7 My ry = 2,89 o3 Jy =

80.27:0,6 2 @ g .
_—505-‘—*—_4’3 o . ‘ = bl6 cu%; F = 61,9 cM%;

: T | Muano = 0,01+ 5= 0,05 MH + w; & = 0,05/1,80 = 0,0277 1 =

v , I | =27 :
} Hy 1-1 , My , . N N
‘ -, ar Yemotiuneocms 8 naoorocma Oeiltmsus MOMEHIMG , .
. - x ! . ﬂ _& . ] > =
@Ijg ) 3‘_7’ z_ ?/é 8y = 100/2,89 = 35;4, = 2 « 500/25 = 40; kyy = V0% & 35% =53;
=} T HT 35 . é i é4 , ; XHP-—:?VEP VR}E=53V 210042 100 000=1,68;
1 Ll M b J, = 2(516 < 61,9 « 25%) = 2 « 309270 cum¥;
A : 2.61,9 )
: m=2,77 ——2—2b==0,11;
Puc. 43 Puc. 44 2,7 530 570 25=0,11;
) N : 1,68—1,5 C o 0,11-0,1 ’
[IpHBeIeHEAS MIOMAb, COOTBETCTBYIOMAs OOel saTpaTe MeTanta, ¢°#=0,830— 0,056 —-53-’-* —0,103 W=O,893§
' — 87 4- 294 + 4,3 = 120,7 e’ : , : . 7
. Fo=8T+ 24+ 4% o ot — 182 MITa <206 Mlla.
BapuanT 6 F=718 cv’. IlpupereHnas MJIOMALb cedeHu 0,803.123,8. 10~
pemerky #3 yroakos | B0 x5 cocrapiser IONOJHHTENBHO Vemotiuusocms us naockocmu Oedicmeun momenma. HanGoapmee
0641 . ; ycujue B BETBH: “
4,8.2 P-+1,28 40,61 =146,6 oM, » ] 1.8 0.05
0.8 Nlmaﬂe"*'""““;’“ *{‘*’B’-s—‘ml MH;
a TpHBECHHAS MVOWAXL CedeHHs Auadparmel U3 yroJKOB [ 505 2500 o
uepes 3 M pasua: -t },125:_»».2'2—-;-::68; g =0,78;
VETFDL & 2 ) !
48 ————=19 v’ . I 206 MI}
. R et e i 3 MIla,
S 0= 0,78.61,8.10 !
TIpuBenennas LIONIaNs, COOTBRTCTBYIOMAR OOULCH 3aTpate METATLLA: Vemotiungocme  omdeavroil Gemign 6 YYEMON MECTMHOZD 43ENDA
Fo=71,8 4 46,6 + 1,9 = 120,3 o {puc, 44):
B pamHoM cayuae CIJIOHIHOCTEHYATOR CeeHHe OKasanoCh BHITOHES Ny=1 MH; }iimﬁ’ai;}’23=i},iii}3§2 Mesr
(rata. 33). : . )
{ipumep 2, TpeGyercs MpOBEPHTH CEUEHHE CKBO3HOH ¢BOBOAHO CTOS- 000812 5 003 w=0,3
mefi ROjMOHHH W3 AByX aByraspos Ne 36, COeAMHEHHBIX nAgGHKaMH € : s H
950 % 10 my ¢ marom 1,25 o, Pacerosiue mexay BetBamn 500 um. Pac- B9 - o - -
YeTHLIE Harpy3KH NOBEPXY: BeDTHKa/IbHAA N = 1,8 MH u ropuzcu- - omy=0,3 = 7,25=0,26; i, ==35;

ranvman H, = 0,00 MH (puc. 43). Marepuan — crams Cr3.
92
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= 2100
— " T
M »35*1/2100000 LL

0,26—~0,25 I, 1=}
BE -— — et 0,05 2 =O,841;
g =0,854— 0,076 2222 12 ’ |
Tax xKag ¢° > ¢, TO NIpOBEPATh HaNPMAKEHHA

He HAJD. , e
r Pacuem coedunumensuoix naarok (puc. 495),

l X daxTuueckas uepepesnBaiomas cuna Q=
8§ =H = 10 xH, YenosHas nepepeswBalomas Caiia
T Qyon = 20+ 123,8 » 1078 = 2,48 1¢ = 2,48 x
& 9,81 kH = 24,3 kH.
4 [17aHKM pAacCUMTHIBAEM Ha YCJIOBHYIO IOMeped-
HYIO CHIY ‘

Puc. 45 T =24.3-1;25'= 30 kH; M=30.0,25=7,5 kHm.

1250

1
. i%.l::
L 1T

H
3

),

PaGouas winHa mea Ly = 25—1 = 24 cM; BricoTa wBa 8 MM.
Mroman mea Fog = 0,7+ 0,8+ 24 = 13,4 cu?® = 0,0013¢ w5

MOMEHT. COHPOTI/IBJIQHHH IHBa2 . ’
Wy =07-08 2 =538 cu® = 0,0000538 u.

* KacatenbHele HanpsKeHHs B HBe

. =l/ __wé_)u(m_);m MIa < 147 MITa.
" 0,00134 , ﬁ

0,0000538

§ 8. PAMBI 11POH3BOACTBEHHBIX OAHO3TAXHDBIX 3AAHNA -

Harpysky Ha pamy H MX coueTaHust IpH pacuyere pabl Ge3 yuzera

' pocTpaHCTBeHHOH paboThl KAPKACA NPUHUMAIOT B COOTBETCTBHH C yRa-

3anusiMA Taba. 34, a MacCy CTEHOBbIX OTPaKJICHHH MOXKHO NPHHAMATDH

10 CICAVIOIUM HNaHHBIM!
-

Macca crenopuix orpamaennd, xriuw®:
yTen/eRaHe {renoBHe nasean ¢ npoduanpOBaNHLM

CTANLHEM JHCTOM '« . » & < - - - 25—50
YTecHHBIE CTCHOBLIC wenesofeToRIne  nanean

(umpugol 1,2 M} . . .o - . v s 0 e s 310
CTEHOBHIE fI¢penaeTH (mapam;'h 1,2 M} « 5 ¢ 50

[pu onpenesienun BHyTpeHuux rabaputos pamsl (puc. 46) MoxHO
0/630BAThCs NaHHeME Taba. 35. . -

[MpuBaska napyxuofi rpanu KOJOHH K PasGuBOMHBIM OCSM 3/aHHA
Moxer GuiTs 250 (puc. 47, a) u 500 mm (puc. 47, 6). .

[lluprna HAAKPAHOBOH HACTH KOJOHHB! NOMKHA ObITL paBHa;
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TABJWIA 35 JAHHBIE NG KPAHAM, PEJIbGAM W TIOAKPAHOBLIM BAJIKAM :
_(pue, 46), HEOBXONHAMBIE AJISl ONPEAENEHNAS BHYTPEHHEFO 5 TABJHILA 36. 3HAYEHHE ONOPHON PE AKmm R PH HECMENAIIEMCS
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Hpodo/mceuue maba. 36
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MH, NPHBEACHHLIME BO MHOTHX HOCOGHAX (CM., Hanpamep, I'. A. IHecrax
«CraibHble KOHCTPYK . Crpofinsaar, 1968), na pacuera cuMMeTpuy-
HBIX DaM C LUAPHUDHDIM COCAHHEHHEM DHFENIS C KONOHHAMH YAOOHO TOJE-
80BaTHCA GOpMyAaMH Tabl. 36, Kak 5TO NOKA3AHO HHIKE B npumepe 1.

- Hpumep 1. TpeGyercs paccanrats HONePEUHYIO PaMy ONHOSTAXKHEOID
TIPOMLIIWICHHOTO 3Aansi nposieToM 30 M C KPaHAMH CPeNHETO pexuMa
paboTel ¢ HOpMaJbHON BHICOTOH NOALEMA Kpiora, I'pysonoasemuoctn
KpaHa Q = 100/20 t (TOCT 6711—T70%). Ormerka KPAHOBOIO PeNIbCca
(ot yposas mona) 12 m. Ilar pam 12 M, Betposas Harpyska s I1 paiio-
Ha — o CHull 11-6-74 (tun wmectnocrn B), cueromas — 100 kre/m®.
Depumy HPHHEHMAEM TAKYIO K€, KaK B apumepe 1 § 3.

‘a) Koucrpyxrusnas cxema pamsl

Ilponer kpama mpmammaercs mo TOCT 6711—70% Gmuwaiimumy,
MRHbIIHM K HPOJETY. snauus: L., = 28 m. Ilo Taba. 35 uaxomum
Augn = 4100 MM, Dyyug = 475 MM u BHICOTY HOAKpaHoBOH Oanxy
(Bimouas pennc) — 2000 mm.

3arnybieHne KOJNOHHH HUXe YPOBHA NMoAa nmpHEHMaeMm 1000 M.

BhicoTa HaakpaHOBO# uyacTH  XoAOHHM I, = 2000 -+ 4100 =
= 6100 mm, a noxxpanosoft — 4 = 12000 -} 1000—2000=11 000 rm.
{llupuna HaZKPAHOBOA YACTH KOJOHHLI

L, 6100
by== -2 =~ 500 MM,
=TT 12 1

TpuuuMasn npuBS3KY KOJOHHH K pasOHBOuUHOH ocH 3faHus 250 MM
(cM. puc. 47, a), nonyuaeM MIMPHHY B OCSAX NOAKPAHOBOH z:aml*x;t KOJIOHHK
-, . i
302?8 4+ 0,25 = 1,25 m, uro GIH3KO K bl*”-‘*“g;*-“:'g}‘* =hL1wu
H YAOBIETBOPACT TpefoBaHHIO

by 1% 1.1
ity H$61 147 2

Tlpusaska xononns 500 yu {cm. puc. 47, 6) 8 ganuoM enyuae npupe-
Jia Obl K H3JMITHEMY YIUHPEHHIO NOAKPAHOBOH YaCTH KOJOHHEL p,zmaxc
npH HeoGXOAHMOCTH OBecnenTh IPOXOA BOAL KPAHOBHIX nyTell HpHin-
JIOCH Oit BHOPATh HMEHHO 5TY NPHBASKY ¢ TeM, YTOOH YCTPOUTE NPOXOR
COOKY OT KOJIOHHH (€M, PHC. 47, 6) WiH B Te/e KOJCHHH (CM, pHC. 47, 8).

b]_:

6) Pacuernas cxema pamst

* Tlpu uebonbuiof BHICOTE 3jaHHA 1O CPABHEHHIO C NPOJETOM H TPH
cpenHeM pexuMe pabOTHl KPAHOB DPACUeTHYIO CXeMy 3JAHHS 1ej1ecoob-
Pa3HO PUHATE C KECTKOH 3a/leNKOH KONIOHH B (pYHIAMEHTaX H HWIADHHDP-
HEIM NPHCOSHHHEHHEM DUTels. -,

Moment uHepuEH HHXKHel HUaCTH KONOHHN HRPHHAMAEM YC/IOBHO
Jy = 1, MoMeHT nHepuuy BepXHell 4acTH KONOHHH MEHbile, TaK Kak

»



B 2,5 pasa MeHbIIe BHICOTA CeueHHUS H MeHbINe ceyeHue moscos ( ~ Y,),

uyro jiaer ofmee yMmMeHbIIeHHe MOMEHTa MHepUMH IpuMepHo B 15 pas.

Ipunumaem J,==0,07. Ecnu B AanbHeimeM OKaXeTCH, YT0 NPHHATOE
COOTHOIIIEHHe MOMEHTOB MHepIuH GoJee yeM Ha 30% orsimuaercd or no-
JIYYEHHOTO, TO B pAacyeTH HeOGXOAHMO GYACT BHECTH COOTBETCTBYIOLIHE
fionpasku. Pasanune ke ux B npesiesax 30% cymecrBeHHO He BAHAET
Ha YCUJMHA H MOKeT He IPHHHMAThCS BO BHUMAHHeE,

B) Harpyaku f

1) Hlocmosnnste wHazpyskie. OnNOpHOEe pAaCUeTHOE HaBiaeHHe (epMu
(cm. mpumep 1 § 3) Ry = 300 xH.

Macent cTeHOBHIX M OKOHHEIX IaHenell (cM. Hagajo § 8 u puc, 48)
Ha ypoBHHX 1, 2, 3 u 4: B . N ) :

=
7‘: .
WS
LP*% A
Skkps3d 8
RISRES § A\ s
. | 3 / §
I — ’ Lasvon - SR 4 =
NI = 00 71— B st
g Cl& - SIS g
2 ) N TS
klev - \ QEQ =
x| - . 51 .
= 1250 SIS sl
SIS H l g g
SN = 2 ‘SIS s
= 1 - 3 1 =
Bl = 1R 4 B[~ NS
LA ¥l £43
250 JI J0000 .
Puc. 48 - -

S;=1,1+12 5+ 0,31 4 1,2 + 0,05) = 20,4 tc = 200 gH;

Sy =1,1+12 (2,4 + 0,05 4 0,8« 0,31) = 4,9 Tc = 48 xHj
Ss=1,1+12(1,6 « 0,31 + 3,4+ 0,05) = 8,8 1c = 86 kH;
S,=11.12 (3,6 0,31 4 1,4 » 0,05) = 14,8 1c == 145. kH,

Macca xonommsr: mepxmelt wacrm g,=0,1 T/M; HmHel —g; =
= 0,3 /M.
G, =1,1+0,1+6,2=0,6 1¢c = 6,9 gH;
G,=1,1.0,1-3,2=0,4 1c=3,9 gH;
Gy=0G,=1,1+03+5=17 10 = 16,7 gH,

160 e

Hasjenne Ha KOJOHHY OT Beca HOJKPAHOBHIX GaloK Rg &~ 6 Tc ==
=59 gH., ‘
2) Bpemennvee nozpyssn. Kpanoswe: noTOCT 6711—70 PYyage==
:
== 451, fgmm = 461 KH; gyen = 42 T; gyp = 145 T ® wHCIO KaTKOB
Ha OfHO# CTopoHe Kpara K = 4. ‘
Coraacno tabit. 23, nomepeuHoe NaBieHHe KDaHA HA KamAbll U3
YeThIPEX KaTKOB; :
s QlGren  100.-42 '
nofep = éOi\:ij == 20.4 =1,78 TC="=17,5 KH.
Ilapjenne Ha KL KaTOK OT Beca Kpama (3 IPysa H TEIEHKKH
COCTaBJISIeT;

B2 12,9 o= 1927 xH,
Magcavansapie JaBJ/ICHH S, BLHISBAHHHE TPY30M C TEJEKKOH, COCTaB-
ASHOTS : . _
Piyage = Piyane — 127 = 451127 = 324 xH;
Péf.;axc, = szaf{c -_ 127 == 461—“127 = 33"} KH;
ot 1,03,
. T 324
- Hacts Maceh rpysa W TeNEKKY, IPAXOAAIANCA HA APYTYIO CTOPOHY
Kpana, papHa! .
142 - 9,81—2 (324 4 334) = 76 xH.
Tlonmpe nasaeHnsd KAaTKOB HA APYrol CTOpoHe Kpana (eciy HPHHATD,
UTO OHH pacHpeiefisioTca Tak ke, Kak Piyye) OYAYT paBHbM:

. 78 76 e T Afe e
Py Mua':‘_"'127+.m* 127+m ~ 146 xH;

76-1,03
Py =127 42—z 146 &H,
2 st RS TTER D)
ITposepxa maiijenubix fasneHnii karkos. [loawoe naBiemne wpana
C TeJIEXKKOH H rpy3oM COCTABJIACT:
' Gup -+ Q = 145 + 100 = 245 tc = 2408 «H.

Cymva japiaednii  KaTkoB . ZP =2 (451 + 461 + 2+ 146) =«
== 2408 gH. Harpysky Ha KOJIOHHHI IPHHHMAIOT OT ABYX CONHIKEHHLX
KpAHOB, IPH 5TOM YCHJuS OT HuX GepyT ¢ K03dpuLHEHTOM 0,85.

[TockoapKy pacmojiokeHne KaTKOB KpaHa CHMMETDHUHOE, A FHHUA
BJIHSHHA JaBJeHHA KaTKOB Ha KOJOHHY-—paBHOOenpeHHsil Tpeyroin-
HHK, TO Hagboabmiee faBlienne OyXeT B/oGOM i3 TeX NOJOKeHHI, KOria
KaTK# KamkAOro M8 KDAHOB DaCHoJaraloTesi 00 DasHuie CTOPOHH OT
KOJIOHHBL. -

Jna uuciennii yAOGHO DacnOJOXUTE KATKH KPAHA CHMMETPHUHO
OTHOCHTE/IbHO KoJoHHE {pHc. 48), TaK Kak CHMMCTPHUHBE ODJHHATH
SMHBH BAHSHHS PABHEL H UHC/IO OHpPEEIseMblX ODIMHAT COKpaliaercs
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BABoe. 11OCKOJBKY HaB/jeHNsi KAaTKOB ORHON TeNEXKH OJLMHAKOBEL, TO

yaoGHO 3aMEHUTH UX paBHOAEHACTBYIOIIEH, UTO TAKKE COKPATHT YHCIO
omnpeeNnsieMbIX OpRMHAT B,znaoe B pesynyraTe 13 BOCBMH OpJAMHAT OIpe-
JiensieM Age:

1y = 3900/12 000 = 0,325 u n, = 10 100/12 000 = 0,843.
;1 + M = 0,325 4 0,843 = 1,168 = 1,17,

Pacqemme JiaBJieHAsl KpaHOB-HA KOJIOHHH ¢ y4eTOM KoahduuueHTa

coueranus 0,85 (cm. Tabi. 34) H Kosclxpﬂmiema neperpysku 1,2 coc-
TaBJISAOT:

RHD = 0»85 ' 112 + 2 (T[l + 1}2)X k

WEORERT AR X (P + Py) = 2,04+ 1,17 (P, +
2 ‘ + Py =230 (P+ Py).
i " - - RHD.MaRO = 2:39 (P1 Mane +

[ Py maxe) = 2,39 (461 + 451) =
A u ' = 2180 xH;
1700 \J 12000 Rnp.mvm = 2,39 (P{ mun
Puc. 49 « + PZ mog) = 239 (146 -+ 146) =

=697 KH

Popﬂwn'ra.nbﬂoe JIaBJIEHHe HA KOJIOHHY OT crn Topmomemm Kpaﬂa
paBHo:

H=2,39 (Tmmp—}-Tgomp) =2,39 (17 5-1— 17,5)=83,5 kH.
CreroBas Harpysga (cm anMepI§3)RcR—253 4xH,

BerpoBas Harpyska g IT paiiona ma Bricore 10 u .

COCTABAACT ¢, = 35 Kre/M2.

Inst mectaoers Tina B (CHulT 11-6-74, OXpamHbI TOPOJIOB, JIeCH(?I‘aﬂ
TEPPUTOPHSA H ApP.) HOPMATHBHAS BETpPOBAd Harpysxa COCTABAACT 1O
BLICOTE 37aHuY (cM. puc. 48):

20 10m, g, = ¢, Ke =35+ 0,65 » 1,4 = 31,8 xre/v? = 0,312 kHin?%
or 10 510 20 M, g =35+« 0,9+ 1,4 = 44,1 kre/v® = 0,433 gH/um%
» 20 » 40 o, g5 =35+ 1,2 « 1,4 == 58,8 kre/m*"= 0,577 xHm?

Koahduuuenrs:, yunTeBaIOmue HABjicHHe BeTpa C HaBeTPEeHHOH H
HOABETPeHHOH (DTeoc) CTOpOH, cocrtaBiaawT coorserersenno 0,8 u
— 0,6. Koadpuiment neperpysku AAs BeTpoBoli HArpysKi # = 12

Pacnpegze,azemfaﬂ No BHICOTE paCyeTHasd BeTPOBas HALpY3ka Ha KO-
JIOHHEL, cobpaunas ¢ mupunet 12 M (IHAT KOJIOHH), COCTABASET JJ15 BRICO-
Thi 40 10 M: nanop — w;=12 » 0,8 » 1,2 » 0,312 = 3,6 kH/m; orcoc —
wi = 12-06-1,2+0,312 = 2,7 KH/M, LIt BHICOTH OF 10 no 20 vH
Halop — W, = 12+ {}8 1,2+ 0,433 =5 xH/m OTCOC — Wy =

= 12+0,6+ 1,2+ 0433~375 kH/m.
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Cocpenorouentas BeTpoBas _Harpyska, IPHIOKCHHAS B "ypoBHe
HIKHETO mosica (epMbl K KaxI0H KOJOHHE PaMbl, paBHA:
W=05+12.14.12 (3,6+0,433 4 3,535 » 0,577) = 36,2 kH.

Cxema npmomemiﬁ Harpyaox K KOJIOHHE MoKa3sana Ha puc, 50,

r) Yrounenue pacyetHoll cxemnl .

TpenBapuTeNbHO IPOBEPHTD IPHHSATOR COOTHOLEHHE MOMEHTOB HHep-
HHH HWKHE@ H BepXHell yacTeli KONOHHHL MOKHO PacyeToM Ha BepTH-
KaJIbHbIe CH/IB OXHOM KOJIOHHHI, 3afIe/IaHHOM BHH3Y H he BaKpeNyIeHHON
Hapepxy. [IpoBepKy BHIOIHAOT AJif TOCTOAHHOM, KDAaHOBOH H CHErOBO#H

. 'narpysok. IIpu yueTe 1ByX KpaTKOBPEMEHHEIX HArPY30K AJis HHX BBOAAT

Kos(iprumenT meperpysku n = 0,9. Hopmanshbie cHAbl B HiXHER H
BepxHeH S2CTAX KOJIOHA! COCTBETCTBEHHO PAaBHHI:

09, ¥ 03k -
ﬂ;g w A ﬂgﬂ g-‘
4 w3
& *R,;fﬂ,gi% K Tp=007
5} 6 z ‘
] 54; { by = =1
..ﬂ}gwt, -
Puc. 50 Puc, 51

P1~_G2—I—G3+ S+ S5 Rﬁ—}—og Ryp = 3,94 16,7 4 48 4
+86 4 59 + 0,9 + 2180=2102 gH;
P2=01+SI-}—R@+0,9RGH«-B,9+200+36Q—§>0,9 X%
% 953,4 = 735 xH. /
OHPEHEHHEM xoa:ixim [UeHTH pacueTholl ANHHH BepXmell {u,)
uumHed (py) qaca*eg KOJIOHHBI (pac. 51).

—0,07; =52 058,
J, 1
Tlo oruM pauusm B Taba. 23 CHHH 11-B.3-72 paxomuM gy == p,y = 3.
Brifpannoe ceuelne KOAOHHE! IOKA3aHO Ha puc. B2
1) Bepxnan uacme xononns {cM. puc. 52, a)f

N3 =P, =735 gH; M, = (Rq,-i-ogﬁm--si}e%“gsﬁisﬂ-
40,9 - 253,4—200) 0,95 = 82,3 ®H » a5
Fpe 48+ 2+ 1425 =198 el

J -__——+5a 24,5 == 39200 et W= "’Qg‘" = 1570 ows
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' . 39200 K 3.640
fx-V w20 A= PTIAL

ey REso])/ s,

2,1.106

=1,75—0,13.3=1,36; ¢, — M2 __ 823 - _ '

! % € Ny 735 =0,112 M=11,2 cm;
ne, L 98 _ :

My == 1€ -——“-_—:1,3 ’1 2=

10 == 18, e 6.11,2 = 0,95,

Ilo nammeme mpust. 21, mirepnoaupys, maxomnm
@™ =0,465 —0,04 %95;“-2:57&=0A33.

_.“37
Torna
Na _ 0,735.10¢0 '
| Py 180 MITa < 206 M.Ha.
2) Humnsa wacms xosontios (cM. pme. 52, 6):

Ny = Py Py=2102 + 735 = 2837 xH = 2,81 MH;

o=

My = (81 + S+ SH0,71 4 (G, 4 G, 0,46 + (Rop+09 R,)x -

x 0,21 —(Rg+ 0,9 Rep) 0,54 = (200 - 48 -+ 86) 0,71 4- (5,6 -
+ 3,9) 0,46 + (301,5 + 0,9+ 253,4) 0,21 — (59 + 0,9 » 2180) 0,54=
. = —742 gkH - m;

0,742
=28 =0,26 M = 26 cm;

VF=4O~1—‘I‘-2-25u1,2+30~I+2&24,3=‘178,6CM2;

&y

78,6.123 . 48,6(0,5--3,45
== B oy gy, i 02 0(0,513,45) .
4 178,6 T b 78,6 2.5 o

Jo=100.54*1-9 3-315??- + 78,6~ 682 =658 000 s

A 658 0O0 . 3.110¢ .
ry== l/-“—_._w61 CcM; Xx:: 8 é;gJ =54,

178,6
Pemerxa B3 yrojgxop 100 x 10:

. Fop=19,2 em% .
1y "—-‘-“i‘/k‘ QT—L.—: 5 178,6 oo
np ’ x o, 5424 97 -———-——2‘19,2 ==55;

hap=hyy V R[E=55.0,0316=1,75;

P -—-—*—-32 —

ST s 6 B8 000 0,?81.
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[lo namnmm npua, 22, unrepnonupys, Haxogum

__0,7274-0,673 _ 0,700—0,578

BH — == ’
¢ > - 0.5 (0,381 —0,25) =0,638,
Torna . )
Ny 2,84.10% .
== = =251 MIla 3
= F - 0.635.178.6 =206 MIla (ana craam kaacea
C38/23). )
9 ¢ 1% TlosToMy mpuHHMaeM JAA HHM~
0L 250 Heil 9acTH KOJCHHH CTadb Gonee By~
L : coKoro kaacca C46/33 ¢ pacuermame
- 42008 2500
U conporusienneM R = 284 Mila,
- 2 Tax kag kaace craiu U3MEHUJACH,
. P L C/IENLyeT SaHOBO HARTH ¢°F [0 HOBO=
5} H XZ 77 2 35'5«? ;2 —
e MY SHUCHHIO Agy!
W’({f[’ = éi/wma ' )
g g -
- h 125570 250x72
7 8 s ]
7 I
Z
Puc. 52 Puc, 53

)

T R __ __2_9—50—-_-_-55. 0372=2:
Ap=55 E._ss PXBTY 0,037 ;

0,673--0,556 -
—_ —2 2T 2 10,381 —0,95)=0,519;
o =0,673 0.5—0.% ( )

= 2810 060 MITa <= 284 MIla.
0,612.178,4
J.
IlpoBepum 1OZyuEHHOE OTHOWIGHHE MOMEHTOB HHEDIHI ! 75 =

30 200 , 1
= RO — 0,06. Ono oramuaercsa or npuustoro 0,07 na - 1002

& 18% << 30%. ,
Ogonuatentuas pacueTHasi CXeMa paMs! IOKa3ana ua puc, 53,

1) Onpeneaenne ycninil B 2JCMEHTAX DaMbl

Hpn cummerpuusoll marpyske Ha paMy YCWIHA B KOJOHHAX Gyays *
PABHEL B NIOSTOMY HX ONPEEsIOT JiA OXHOH KOJOHHBE KK B CTOMKE,
samemIeHHON B QyRAAMEHTe H WapHUPHO-oNePTOf HA pures (npH cwte
MeTpuuHOH HATpYSKE CHMMETPHUHOH paMel DUTENb HE CMEMAeTcs).

Or unecHMMeTpHYHOH HArpysK# YCHIHS ONpeisisiorT Axs xamuol

KOJIOHHE OTHAEALHO B BRIE CYMMbI YCHJINE, NOAYUEHHSIX B KOJOHEE OF

e 3



feliCTBYIONMX HA Hee HArpysok Ges cMemieHufl puresis i OT H3ruGa Ko-

JIOHHH!, BHIBBAHHOTO IOJYDPA3HOCTHIO PEAKIHIl MAapPHUPHLIX OMOP (CM.-

TpeNBIIYIES pacyeT Ais KaKAO# U3 KOJIOHH), TIPENCTABNAOWAX yCH-
JIHe, NeHCTBYIomee Ha KAXKAYI0 KOJOHHY OT CMEIIeHH 1 PATE14 (puc. 54).

Yeuiaus onpenensioT B MecraxX NPHJIOKEHHA HATPysok, B JaHHOM
cayuae A5 DATH cedeHnit (puc. BB): B ypoBHE HIKHEIO NOsCa PUIEIs
(I—1), B ypoBHE MOAKPAHOBOTO pejibca (2—2), HEMHOTO BbIIC H3/NOM3
OCH KOJIOHHHI (3—3), HEMHOTO HIDKE M3/IOM4 OCH KoJIoHHH (4—%), B oc-

HOBaHHMH KOJOHHH! (5—5).. E M,
Jns onpepenerufl n3rubamMUX  MO- , - ,
M‘i Mf

MERTOB HYHO cyauaia na#tw no Tabl.
36 peakumy [ADHHPHOH ONOPHI NPH Pas- A
AMUHBIX 3ATPYMEHHAX KOJIOHHBL, ) ._*L____A';fz 2
' e
’ Ny M
“05RpR) Ry By 4 26 -GD—'—EA
s
) 5_'”_{2_\_.5
7 ) becccd
Puc. 54 Puc. 55

Hs cxembr mpuomenus Rarpy30k K konomse (cM. puc. 50) Bunmo,

4TO BCE BO3JEHCTBHA HATPY30K Ha CTOHKH DaMbi CBORATCH K CJAVUAAM,

OKasaHHEIM HAa pHC. B6%.
OnopHre peaxpuu onpeneiisieM 1o taba. 36 or matu Bosaekcrsuii:
OT MoMeHTa M;, NPHIOCKEHHOIO B BepXHEM CEUeHHH CTOHKH;
oT MoMeRT2 My, TPHJIOKEHHOTO B MeCTe H3MEHEHHS® OCH CTOMKH;
OT cuiiel H, nonepeysoro TOPMOKEHHS B YPOBHE NOJIOBKY [OAKPAHO-
BOTO penbea; ) - ,
OT BETPOBOHA Harpysku @ Ha BCIO CTOHKY; :
OT BeTPOBOH HATPY3KH W, — W, HA HAKKPAHOBOM YYACTKE CTOHKH.
OnpenesuM 5TH BO3EHCTBHA: ' .

Ry=—M, _éi%_, m{ef’{j:lg (% Joof 4 %)HKsmli (n2a 4-a?;

7, 658000
A ::—-—--._*—-._.-———-ﬁwml 8'
=TS ma 6.5;

=h 79, =296 oP=508;

bt (-*—ii 41,72 2,96.;--5%9‘1-):.-52.22,

K,=12(16.84-2.1,72-+2,96)=1{2-23,2; .

* HopManbusie caanl Ha puc. 56 ne noKasaHu, TR KaK OHH BEZEH Ha pAC. 50,
106

2.23,2 . 93,2 - '
Ryee — M 2= My 2222 = 0,151 M
R TS 26,412
_ .,
Ry=— My 53

Ky=12 (204 of) = 12(2-1,72 4 2,96)=12.6,4;

a s, $15 646 p P
ey ¥ Hyzsm
TR Ak
Hg“fﬂg
=X = ‘ .
. @Qggﬁlmaxz‘, ﬂglrpmﬁ £,=05(55Rn) = 250l
- i ——— -2
T 7 ,
a3 )
{*Mfﬂfﬁ f’k{tﬁf Mims Mop
0 r LA L
' ~-f3ft g
Vusw megtwgsy) s fry Q0! R dwdsi Ry
: E , é =TT
B, =5 S
<y EX
$ ot
Puc, 56



. 6 4

RIII=H1 i"—‘npn x=6,4—2=§},4 M;

ly—x=2 u; -3”—-=——4—__0688 1—%=0312

[} 6, 2
Ry=0 [n ( 1 — -—) (2:3 —~)+ 3oa(1 - -—) (2+oa)+a2(3+2a)]

2

/4 V) ) B
. *0,02)5 +12g§7 v 9 7y . oWy

|

2’*12!75.5’ +0044 0071 \-0077 [\E0075  J\E0873 017 4167

g-uwﬂ 42050l %1076 | \rozz2 | \-ums N=goer |\\tamsnend | | \-az9z
070" '

[ 128 | |-

QI g LB rao% 7687 20268

Pue, 57

=/2116,8+:0,3122 (24 3.0,688) -} 3-1,72-0,312 @+ 1,72+
2,96 (3 2:1,72)=13-31,7;

.31,7
Rin=H, NTERT) ==0,44H,

Awnanoruuno .
K,
86’
Ky==1} {n+(oc+ ip—1 1—34{16,8—{—(1 72+ [y—1]=1%. 70,5;

RIV “ZJI

1£.70,5 18,4.70,5
Rype= _.__.____.,.._..__...wl ) e N e e d T,
v 814-12 tosdz v
- s Ks
= YRR § () I (1) :
Ry (@12 o

=( 4 2t )=

108

. ©1 HArpysoK.

— zg( 08 19.1,72+3-2,96+ - 5,08 )-.-zzg 27,5
6,413+27,5
Ry= —(w,—wy) 7;'.?2'— — 3,65 (w0, — wy)

Teneps MOXKHO OHpENENATH YCHJAHA H NOCTPOMTH SMOPH MOMEHTOB

-

1) Hocmosmnsie HaepyaK (puc, 57, ok
Nyy = Nyp = — 8 — Gy = Ry = — 200—6,9—300 =
= — 506,9 gkH ~ — 507 xH;
Nyg= Nyy — S, — (G, = —506,9—3,9—48 =
= —558,8 xH ~ — 559 kH;

N,,=Ngp—83—Gy— Rg = — 558,8—86—16,7 — 59 =
= —720,5 kH ~ — 721 gH;
Nos = Nyy — S; — Gy = — 720,5—145—16,7 =

= - 882,2xH ~ — 882 &k,
Ha yposue HuxHEro noaca gepusl
My = 0,25 (Rg — S)=0,25 (300—200) = 25 xH » m.
Ha ypoBHe H3MeHEHHN CEUEHHS KOJOHHE
My = — 046 (= Npy + Gg) — (0,25 4 0,46) (S, + Sg +
40,54 Rg= —0,46 (506,94 3,9) — 0,71 (48 + 86) + 0,54x
¥ B9 = - 298 kH « m,
Or geticteus M; u My R = — 0,151 M; — 0,041 My ==
= — 0,151 » 25 4 0,0416 « 298 = 8,6 xH.
Qpus = R = 8,6 xH; My ;=AM =25 gH +»;
Mapap =M 4 4,4 R =250 4,4+ 8,6 =63,1 xH+w;
Mgws = My 4 6,4 R = 95,0 + 6,1« 8,6 = 80,3 kH -
My = Mgy & Mn = 80,3—298 =~ — 218 kH «
Mgy = M; 4 17,4 R+ My =250+ 17,4+ 8,6 — 298 =
= - 123 gH M,

- 2) Cuezosas noepysra {pﬁc. 57, o)
Ny = 0,9+ 253,4 = — 228 kH (¢ yueroy KOsppumtenTa COues

vasus Harpysox 0,9);
?&".{i = 0325 e 998 = B7 gH » M;
My = —228 0,46 = — 106 xH »
R = — 0,151 M;— 0,016 Mp = — 0,151 « 57 - 0,0416x

ios



% 105 = — 4,24 gH;
Qs =R~ — 4,2 kH; M,_; = M, =57 kH » u
Mgy = M} 4 4,4 R = 57—4,4 « 4,24 = 44,3 gH + w3
Mgy = M; 4 6,4R = 57—6,4+ 4,24 = 20,8kH + M ~ 30kH +
 Myeg = Mgy 4 My = 29,8 — 105 = — 75,2 xH » m;
M5..., =M; 4 17,4 R4 My =57—17404, 24—105 =
" = —121,8 xH » m,

3) Bepmumm&az KpOrosas. HAzpysKa NpH GoJbIIeM J_{aisﬂemm ‘Ha
JIeBYI0 KOJIOHHY (pue. 57, 8). KpaHnobasi Harpyska (OT IBYX KpaHOB)
_mpHRAajgsBaercs ¢ skcaentpucurerom 0,54 M (eM. puc. 52, 6) u BhiswiBaer
MOMEHTbI: . 7 ) ‘
Muy = 0,542 0,9 Ryp.yane = 0,54 2 0,9 « 2180 = 1180 &H « m;

M1;n=054009 R yp.nems = 0,64 © 0,9 0 697 = 376 gH « M,

OnopHurbe pedknnn JieBoi u mpaol KOJIOHH IIPH HECMEIIAIMEMCS

purese;
2= — 0,0416My1, = —0,0416¢1{80= —49,1 xH;
Rp= —0,0476Mimm== —0,0416+376= — 16,7 xH,

Onopnble peakuuy ¢ YUeTOM HepepacnpefeleHAs YCHAHA NPH CMee
WeHHN DHIEJs

Ry =Ry =05 (Ry— Rg) = 0,5 (— 49,1 4 16,7) = — 16,2 I,
Jierasa KosoHHaAaL
Nig=0; Npgy=Nypy =09 Rypmane = —019’ 2180 =
= - 1665 xH;
Grg= — 16,2 &I
My =0

Myp=44 Rg = ~—4,4:162 = 71,3 xH ¢ u3

Myg=64Ry= —06,4-162= — 103,8 xH e m3
My, =64R,; 4 Mlin == == 103,8 ¢ 1180 = 1076,2 kH » m3

Moy = 174 Ry Mﬁa = e 7,4 ¢ 16,2 wI* 1180 = 892 xH « 1
Ilparsaz KOJOHHAL
Qs = — 16,2 gHy
A’I'vi} =0, A}d-i-"'Nﬁ-ﬁ“‘ﬂg RH})HHH"’""UQ 59?““
= — 627 gH;
My =0;
My g=44 Ry= ~4,4:¢162= — 71,3 gHom;
i

M3_3—~64 Ra= —6,4:162= —103,8 xH - m;
My, =64 Ry Mus = — 103,8 + 376'= 272,2 kH + m;

My s =174 Ry + Mun= —17,4- 16,2 + 376 = 94 xH - m.

OmOpH MOMEHTOB OT BEPTHKATBHOH KpAHOBOH HATPYSKH H306pakeHb!

~ Ha pue. 'B7 pnsa neBofl {8) u npaBoi (2) KOJOHH.

4) Fopusonmaneras kparosas razpyska (puc, 57) MOXKET GHITh NpH-
JIOXKEeHa KaK K NPaBoH, TaK U K JeBol KOJOHHE ¥ MOXeT HeHCTBOBATH

‘BNpaBo # BjeBo. lleficTBue FOPH3OHTAABHOM KpaHOBOI} HATPY3KK BCETAa

COYeTAeTCs C HEHCTBHEM BEPTHKAMbHON KPaHOBOH HArpYSKH.
Cuna ropnsomanbﬁoro TOPMOKEHUS1 KPaHa, IPHIOKEHHAA K Jiesoll

KOJl OHHE:

Hy =09 H=09. 835-—75 kH;
Ry —R = 0,5+ 0,44 H1—05 10,44 +-75 = 16,5 KH‘
Nig=Ny,p= N3—3 =Nyy=N;p=0,

Jlesaa kKoaouua (puc. 57, d)

Qi1 = R, = 16,6 xH;
Qus = Ry — Hy = 16,5—75 = — 58,5
: My =0
My =44 Ry =44-165 =725 gH + v
Mg =M, , = 6,4R, — 2H, = 6,4 + 16,5—2 » 75 ==
- = —443 gH -
My =17 4Ry — 13 Hy = 174+ 16,5—13 + 75 = — 687 «H + m.

IlpaBas kounowuda (puc,57, e

Q;._.'—Ru 165 &H;
MH-—G
Mg_g-—44 Ry=44.166 =725 gH » m;
My s =M;,=64 Ry =06,4. 16,56 = 106 gH » u;
My s=17T4R,= 17,4+ 165~288 KH » M.

B) Bemposaa anezpysxa {puc. 57, x) Ha nesyzc H HPABYI0 KOJOHEH
pasnuuna, TIpH HaMeHeHHH HANDABJEHHS BETPa HArPYSKH HA KOJIOHHH

. CJIGAYeT NOMEHATH (T, €. JJIsi IeBOl B3ATh HArPY3KY NpaBoil u HaoGopor).

Berposas Harpyska npuHuMaercs ¢ kospbuuuenton covetanus 0.9.
Tlpy nefictBHA BeTPOBOTO HANOpPA CJIEBa W OTCOCA CHPABA NONYUHM
ONOPHLE PEAKIHH OPH HECMENIAEMOM  DHIeJe:

Ri= —09 147 w,$3866 (y—uw)l= —09147:386+
+ 3,66 5—3,6)l = — 19,8 &H;

R;==0,9{4, 7w} 3,66 (wh —wi)}=0,914,7.2,7 4
- 8,66(3,75—2,7)]=14,9 xH,
- il



TABJHUA 87. KOMBHHAIIMH VCHJU#A B KONOHHE

TongparoBas yaére KOJOHEH

Hapkpasosas %a¢Th ROJOHHB
F ] CGeuenne
f' Xapakrep Barpysog- =) Py
2 ¥ ux koMbGunanuy
§ N, MH{ M, MH.u| @ MH | N, MH |A, MH.u
" 1 | Hocrossuas —0,507| 0,095 | 0,009 |—0,507 | 0,063
2 { Crerobas —0,228} O, 1057 | —0,004 | ~0, 1298 0,04
3 Ko 0,016 0,071
npH Rup-mancs — —_ ~0,01 —_ —
4 > Rugotns - ~ | —016| — |=0lm
-5 » H=Hy - —_ — 40,017 -— -0, 2073
6 s H=0 - -_ 40,017 - ¢0,073
Berposas:
7 HaOop — — 0 03 - 0,176
8 oreoe” - — —G U3') — -—0 187
Koufupanun sarpysox!
Nuaxe (M) 1424 | 0,735 0,082 - —0,735 | ° 0,279
7
Nyage (—M) 1424 | —0,735; 0,082 -—_ —0,735 | ~0,228
34(-—06)- )
Muasne (——)14—3—{— —(,6507¢ 0,026 —_ —0,507 | —0,268
+(—6)+8 :
ARG - —_ —0,063 — -
i N Mahc (- M1 24 - - - -
34— 547 R
Nﬁg‘i‘(——-‘fnl—}—&]— — — — -— .-
Mnaac(‘!‘)_il_'f“:}“{‘ - - - - ) -
Miyazxe(—)1+2+8 - - - - -

-

Benmunpy Rj MOXHO TOJYYHTH NpPOIIe, MOJIB3YSCH OTHOWIGHHEM
23pOHHAMHYECKHX koacpcpnuneﬁ'rca npn ganope (0,8) u orcoce (0,6);

.08 _
Ri==wm 03 Ra-—— 08 19,8—-i4,9 gH,

Cryematomuiicst puresis GYIET nepeianarh Ha KOJOHHE YCHJIHE, paB»
BOC [OJOBHHE PA3HOCTH ONOPHBIX peakunii wepoll # npaBoi KOJIOHH,
Ppasrpyxasn JeBylo KOJOHHY H Harpyxas OpaByo.

Yunremmas COCPEJIOTOYEHHYIO BETPOBYIO HATPYSKY HA RAXKIYIO KO-
acamxy wa yposre pureasn (0,9 W), nomyum:

Ry=100W- 0,5(R; -+ R =09+ 36,2-0,5 (19,8—14,9) =
= 32,6—2,5 = 30,1 xH;
Ry = — 32,625 = 35,1 xH,
Jiepas soaonua {puc. 57, )
R;=30,1 xH; N;_, =0;
sy = R, = 30,1 kb

112

Qep=R; $0,9 wy s 4,4=30,1409+

. Ceuenne
d—2 | 4md ] 5
Q MH | N, MB | ity | @ B | N, ME | iy, | o mp | N omE | G | o, M
0,009|—0,559| 0,08 | 0,009|—0,721/—0,218 0,009|—0,882/~0,123 0,000
—0,004/—0,22§ 0,03 |—0,004/—0, 228/—0,075{—0, 004|—0’ 228|—0’ 122 ~0. 004
—0,016] ~— |—0,104{—0,016/—1,965 1,076|—0,016|—1,965| 0,892 ~0,016
—0,016] — |—0,104|—0,016/—0,627| 0,272—0, 016—0 627 0,094/ —0,016
F0,059] — |¥0,044/1-0,059] ~— |F0,044|F0,059 0,687} 0,059
40,017 — |£0,106/20,017] — [+0,106|£0,017] — |107288| 40,017
0,06 — | 0,278 0,059] — | 0,278 0,089 ‘= | 1,120 0,091
—0,05 | — |—0,209-0)087] = [—0,209—0,057] ~— |—1,053 —0,081
- 0,787} 0,885 — | — | —| —| -] — -
— |~0787—03%2 -~ | —| | =] =] = -
— |—0,5891—0,422) — | — | — | = | = | = -
—0,12] = | — l—0,1271 = | = |=0,i27] = | — |—0,13
= = | = | Lez014 1,109 7 |—3,075 2,463 =
~ ! — 1 = = |—294 0,47 — |-=3,075—1,003 —
- | =1 = | = |~2688 1,177] — |-2,8¢7 2,585 ~—
ol B Bl B et S I e Ll e I

5+4,4 =499 gH;

Qg = Qus =R+ 0,9 wy » 6,4 =301 4 0,9+ 50 6,4 =
== 58,9 &gH;
Qﬁ,a.,cz4,,4+09w1a19~—589+ﬁ9:36e10_913xﬁ
Myy = O;
=301+ 4,4 409 “ =

—i:ﬁKva i

MZ'—% = Rn * 4)4 + 039

Myog = Myy = R4 + 0,9 w, 2X
6,40 4

Wy —5—

®H 2=
Ma_g——anI?L}—%—Ggwi 7.4
=301+ 17,4 + 0,9 « 36‘—7’—*-

442

= 30,164 + 0,9%
= 275 KH*M;

+ 0,9 (@, — w64+ 142 =
+ 0,9 (5—3,6) 6,4« 14,z =

i3



=1120gH M

IIpaBasg konowuna (cm. puc. b7, a):

Ry = — 35,1 gH; WNy_o =0y
0, = Ry = —35,1 xH; -
Qpp =Ry, —0,9w) » 4,4 = —35,1—0,9 - 3,75+ 4,4 = — BOKI];
Qs =0Qy=Ry—09 w0y » 6,4 = —351-0,9 - 375X
X 6,4 = — 56,7 &H; o
Qus = Qs — 0,9 i s 10 = — 56,7—0,9 + 2,7 « 10 = — 81 gH;
' My = 0;

My_y==R,+4,4—0,9" A 35,1.4,4—0943,75 LE 1866 xH

' \ DB i 6,4
Moy My = Rye6,4—0,9; 2 == —35,1:6,4—0,9:3,75 -

= —292 kH.m;
. 17 ,4’2» - 2 4 14 2___ -
M5"5=R“'17'47p’9w1 T ‘”Otgiwa “‘w1)6! Plhe=

= —35,1.17,4 —0.9.2,7 37—;43;—0,9(3,75—2,7) 6,4-14,2=

= — 1053 kH.m.

Tonyuennwe suavenas ycuauil ceefenn B Tabn. 37, B nedl  pamst

RKOMOHHANMM HATPY30K, COOTBETCIBYOUMe HanbouiblueR HOpMaJIBHOH
cmire, HanbonbieMy usrabaioineMy MOMEHTY H ganﬁonbmen mepepessi-
BalomEeR cuiie,

Tak kak sapaee Helbas CKasaTh, OYAET JIH pacueTHas KoMOWHa-

fif15l COOTBETCTBOBATH Haubo/Ibleli HOpMaAbHOH CRAE HaK HAHOOMBIIEMY

MOMEHTY, TO NPHXONNTCA DPACCMATPHBATE 00e 5TH KOMOHHAUHE.
CoenMENTENbHYIO PEUIETRY PACCUHTHIBAIOT B0 HaHOOAbIIeH nepepestls

Balowed cuie, :

¢) Mposepka ceueHud KOTORHB

Tag Kar NOAYUYCHHHIE YCHIMS B KOJOHHE OKasalHCh GONblie T€X,

ROTOpEe OBLIM APH NPeABAPHTEALHON NPOBEPKE OTHOWCHMH MOMEHTOB
nHepuuH (Toria AeficTBHe FODH3OHTAJNBHEIX CHJ He YUHTHIBAJOCH),
TO pasMepsi ceueHuil AoJmusl ObITh yBeasmuens. Ha puic, 58 noxasaHu
ceuertis HaAKpaHoBoll (2) W noakpauosoll (6} uacrell KOJIOHHHL

HagsparoBas 9acCTh KOMOHHE

Yeroftunbocts HaAKpaueBOf 4aCTH KOMOHWEHL HPOBEpseEN Kak Lif
BHEHEHTPEHHO-CKATOTO CTEPKHS CIVOWHOTO cedennsi ¢ Fyr = Feo
B IJIOCKOCTH JNeBCTBHS MOMEHTZ H H3 MJIOCKOCTH erc jefictBusi (cM.
Ta6x. 30). Tak wak HauGoabiuue HopMaipHas Cuia u usrabaomul

Jn4

MOMEHT ROJYYAIOTCH HPH PasHBIX
KOMOWHANHAX  HArpy30K, TO
YCTOHYHBOCTE KOJNOHHEL  TIPOBE~
paeM JBaXABL 00 Nyape @ Myaxo
(raba. 37).

Cevenne — cuvmeTpnunoe us

IBYX m1osicoB 340 x 12 u creme & g 2 %
K# 470 x 8. I'eoMeTpHuecKue Xa- 12,18, 160 ! 220
PAKTEPHCTHEA €PO pAaBHbI! e e't’
s -y
F=2:120314 47008= , glli-i0% 7
= 81,6 4 37.6 = 119,2 cm¥ . ﬂ ey
=7
J = 08em Eav i 533, |7
) : 7g "t . -
481,6:24,1°=54250 % £ 10
: Puc, 58
I, =202 7850 oy
12
549250 E 54 250
WV, = =2200 ev®; r,= = 3
RAPYY b Ta= 119,2 21’3%
" 7850
Iy== ———= s
v 119,2 812 cu
I'ubxocTs KONOHHH B IIOCKOCTY AEfiCTBHS MOMEHTa
" 3.64
2= __gp (oM. BEINE, PAE OmpexeNeHH py==p,=3),

T

Vs nmnockoern neficTsns MoMeHTa HaJKpaHOBas 44CTh KONOHHH
pasBsi3ana B IVIOCKOCTH BEPXHEro nosica NOAKPAaHOBOH GA/IKH M €e CBo-
Gozunas AnuHa pasHa I, = 6,4—2 = 44 m; . ,

440 -
?\ 5-3'—‘“=56 }v
U812 <Aa

POoSEpKA YomoTusoCmyL KOAINHEL & NAOCKOCML Defiomann momerme
OMOHHELIH HArPY30K: : ’

I-s Ny= —0,787 MH; M; = — 0392 MHoat; M, == 0,082 MHesg
P Ny = — 0,559 MH; M, = — 0,492 MH « u;
Mg = 0,025 MH » m,
- KoMGumanys )
| " A=) VRJE=90 ]/- ﬁ%:g,sg
s



v

0,082
______-—_—_..———’ B —-—-0,209'
1=1,75—0,13. 284—-—1 38 K M, 0,302 H
m—-qﬂ—F—: . 0392”92102_373
N 1 Wa 0,787.-2200

B npri. 23 @ HeT monyueHHHIX snadenyi K u | A H IO3TOMY IJISI HOJIY="

YeHHA 71, HYXKHO HHTEPHONHPOBATD MCNAY TaOIHUHEIMY SHAYCHH AMHA ]

K=0

= Rem9,84; my=2,43-4-0, 32—0—*6——_-2,48;

mte=3; F=2,84 my=1,75-+021 _”_15—=178;

. m'==3,73; 4==2,8% ml—-178+073(248—~1 78) 2,29
K=—0,5:

m! =4y h=2,84; my=2+0, 7511—?—_2 12;

mt=3; R=2,84; my==1,33 40,55 ‘”‘" 016 -y 49,

m' =3,73; my=1,42 0,73 (2,12—.1,42)__1,93;
K= —0,209:

my==2,29 — (2,29 — 1,93) 222

*—2,143
0,5

E

Tax rax m, << 20, TO npoBepKa Ha HPOUHOCTL He Tpebyercd.

Lio npua. 21 maxomuM mETEpHOAsIHef sHaveHHe ¢°* jJg A==2,84t

my=2 ¢# = 0,320,037 ‘; 1; —0,332;

¥

=25 §W=0,287--0,030 2> ° 2 =0,297;

my=2,14 @n=0,297 0,035 9?’ =0,322;

!

N 0,787- 108
= E T 0,802.119,2 Mlla<

91 koMOupmanus A=284n =138

K = MM, = — 0,025/0,422 = — 0,59,
to M F 0,422.119,2 —5.65.
mi=n g NeW, =1.38 0,559-2200 0

o npua. 23a: .
nas K =0 npn m' =5 u A = 2,84 naxoanm

116

my = 3,17 + 0,55 0,16/1 = 3,%6:
pnm =7 u k=284 m =48 0,85:0,16/1 = 4,94;

npu m’ —ggk‘l) H h—284 my = 3,26 4 (4,94—3,26) 0,965/2 =

mml(—, — 0,5 mpu m" =5uh=284

'm1—277—!—095016/1-—292
mpE m =7 h=284 .
my = 4,60 4 1,05 - 0916/1~—477

mpu m’ = 5,656 1 A=2,84 ml_-2 924 (4,772 92)
= 3,62;
ana K = — 0,089
mpn % = 2,84 m, — 3,81— (3,81—3,52) 2°% 0.0 — 3,78,
o npui. 21 maxonmm, uro
mpu A =284 u m; =3,0 = = 0,238 4 0,024. D 16/0,5 = 0,2486;
IPH TOM e 3HAUEHHH A u m; = 4 ¢ = 0,217 4~ 0,02140, 16/0 b=
= 0,224;

UPH TOM e SHAUCHHH A U my = 3,78 = =0,224 +(0,246——0,224)><
% 0,22/0,5 = 0,234; :

_ N 0,550.100
g F  0,234.119,2

s

= 200 MITa < 206- MI]a,

Hpoeepfcy YCmoiHusocHIy {CDJlOHHbl U3 nAOCKOCIHU OeliCrngusa MoMeHMEA
BHIOJIHAIOT 10 opMysie o = =, F <R, rig 6 = T

st ompemeneuns mi, npaﬂnmaem HauboJbIlnA MOMEHT B cpejHefi
TpeTd HJIMHE KOJOHHEL, YTO NPHUMEDHO COO’I’BETC’PBYET MOMEHTY B Cege-
HuH 2—-2,

Mooy = — 0,279 MH « M 1pu NH = — 0,735 MH;
MF _“0,2793‘]19,2-192:2 08

B W, 0.735-5200
Ha 24npu1<m<51iaxwmma—-07~r01)5{;n—1)~
0,7 4- 0,05 (2,06—1) = 0,753;
Dy <h, = 100; B =1,
i
L T TR TR
Ipu A, =56 o, = 0,839
PR S Uy :.: 1) BT ¥

égy F 0,393.0,830.119,2
137



IIposepra omnowenus ceeca noaKy K ee Tonmude (puc. 58, a)
b 0,5.340 | b )
L0580 < (-—) )
) 12 8 Jupen
TaK Kak 1o Taba. 28 A CTay Knacca C38/23 u rubgoctn A = 90
{616} gpen == 20.
, [TpoBepKa OTHOMEHNUSA BHCOTH CTGHKHKGQ
. TOJILIKHE :

ho 470 59 (izo)
S0 59« .
8 8 npex

I'Ipenenbﬂoe snauenne ho/0 Lng ABYTaBPOBOTO CEYEHHS LEHTPANBHO-

‘ 2,1
CKAaTHIX 9JIEMEHTOB oOmpefelseres 10 Qopmyle fig/8 = 40]/

0,4k = 40 2—’—]- + 0,4 » 90 = 76. Tak kaK npejfe/bHEE SHAYECHUA

4,/8 A5 BHEUeHTPEHHO-CKATHIX JIeMEeHTOB 80abile, 9eM A1d HeHTpasb-
HO-CIKATHIX, TO HPOBEpKY hy/0 Ha sTOM MOXHO OHVIO GH SaKOHUHTB.
Onnako BOSMOXHBI CHyYaHd, KOTJa HOJYUEHHHIe 3HAueHHsA hy/S Ras
HEeHTPaJbHO-CKaTOTO SMEMEHTa OKa3hBAIOTCA MCHBINE, yeM TpebyloTea, |

TOrKA NPRXOAUTCH ONpENendaTh IpelenbHoe 3HaueHue hy/6 113 BHE- -
HEHTPEHHO-CXRATOrO 3neMenTa (KOTOpOE Beeria Goablie) # C HHUM CPaB~

HHBATL AefiCTBHTE/IbHOE OTHOMIEHHE h,/6.
Hnsi xomGunamuy Harpysok N = —0,787 MH n M=
= — 0,392 MH - v HanpaxeH:HA B Kpa#HHX BOJOKHAX CICHKH
6ynyT: :
N M0 5h; 0,787 0392 23,5-10-2
G==— L et e =66 & 170 MHa
F & J T 18,2-10 + 54 250.10—% )

o; = 66 + 170 = 236 MIla = 2,41 relem?;
o = 66—170G = — 104 MIlla,

Tosyuennoe snauenye o; >> R sipsisercsi OCLIYHGIM IPH pacuere Ko-
JIOHHLL Ha BHEHEHTPEHHOE CIKATHe, TaK KaK B STOM pacueTe yUHTHBAETCH
pafora cTajin B yOpyromiacTHYECKO! cTagHH, T, e, Ipu OoablieM Ha-
NPHMEHIHE:

O3—0f _ 236-}-104
O T im0 e ,4 M
o] o & I 4> 1;
Q01710 os merra v 0.34 molonE =

_ g‘zg-_m 1/ 2K, 7 _ |
100 o{2—ot Vor54p} rae P 0,711'(330;

Ho yrasanusm B § 7 ¢, 84 K3=326+{)94004m328

0,7:0,34.3,98
p=le

oAl 0,313

118

e g

v g e s e

o 5328 S
'_——':-——100 ’____ it me——— ==
l/ 2,41 (21,841, 42714.0,313) 113,

470 BHIIE nonyquHom paHee sHauenny (76) A5 UEHTPAJIBHO-CKATEIX
37EeMEHTOB, -

Honxpauoaaﬁ YaCTB EOJNOHHH
KomGunamuu HATPY30K:

s Ny,= —2914 MH; M, , = 1,102 MH
N, , = — 3,075 MH: MM = 2,463 MH - w;
28 Npy= —2,686 MH; M,_, = 1,177 MH - u;
Ny, = — 2,847 MH; M,_, — 2,585 MH - u;
39  Ny,= —2914 MH; M, ,= 0,447 MH .
Nys = — 3,075 MH; M, , = — 1,003 MH - 1
4+ N,= —0,949 MH; M, , = — 0,585 MH - u;
Ngg = — L1l MH; M, = — 1,203 MH - .

1-51 u 2-7 KomGuEANNH ABAMOTCS PACUCTHLIMH AJiSi BCell KONOHHE U
ee mpasof (IOAKpPaHOBOH) BeTeY, a 3-9 ¥ 4-1 — RA4 .neaoa (mapyxuoit)
BeTBH,

c {IIJIF{ TOJAKPAHOBOR 9ACTH KOJOHHEL IpMHEMaeTCs CTamb Kiacea
46/33

Ceuenue cM. Ha puC, 58, 6; ’
= (50+ 1,2 4 2.31,4) b B0 » 1 + 2+ 27 « 2) = 192,8 - 158 ="
= 280,8 em?%;

C 158.191,9
=25 ¢\; 2T
122,8 0 M Y= 280, 8

62,8449
== —nS 9

= 68,6 oM.

Jm_ﬁg——?l-mss 53,32 4 60 - 71,1% 4+ 2+ 774 + 62,8 x

% 66,22 = 1 035 000 cu®.

OrHomen e MOMERTOB HHQP nHy ceueHu HaﬂKpaHOBOH 9acCTH ROJIOHHEL

1 035000
K MOIKParoBOfi A == EEy = 19,1, gro pocrarouno 6aH3Ko K npU-

HATOMY npn eﬁpeﬂenemm yc;mmz (n = 16,8; OTRJICHEHHE OT IPUHATOLO

19,1 — 16

Hp%s{;&pxa YCTOHYHBOCTH B IJIOCKOCTH zxeacz‘anﬂ MOMEHTA (o' 4
Taba, 30): . .

1035 000 _ 31100 __
Pep = ]/ 0.8 -——«5‘9781,?\. .7 =55,3;

_ p 97 208 o
ho= |/ 55,3 +91 2oL 57,

. 19



— R . 2900
— LA =912,
Ay "57 E 57V2;1-10

PemeTka xosionH npunara u3 [ 100 x 10 nuomanmio F = 19,2 cM?
l-a koM6bprHannsa HAarpysokx:

MFy __2,463:280 8-10° r0 0 ) 16

N 3 075.1 035 000

=

=212 my=1; ¢"=0,417—0,007 -—00—012—=0,416;

7

my=1,25; ¢ =0,376— 0 006—"—"12»__0 375;

}

my=1,16; ¢»1=,375+0,041 0—‘;55’—,0 39;

>

0, =200 _ 981 < 984 MIla,

0,39.280,8
2-s kKoMOuHanuHA HAarpysox:
« 102
— MF 2,5854280,8¢ 10 33__121

Ndp y ~ 92,847.1035 000
Pp=212n my=121; g=0,375+0,041c= Og: —=0,382;

0,
2,847.10¢
0,382.250,8

Ipasas semsy #0AOHHBL
Ha npasyxo BETBH KOJIOHHEI OT HOpMaAbHOH cminl N HepefaeTes

=266 MIla << 284 MIla.,

2.‘__—_

686
1 m 2
OT MOMEHTa = -i-’—é—l-é [ M 4_‘1_}_ ( Mﬁ-h""" th)]
—- ;g[l 102 +-322 (2,453-1,102)}:1,94 MH.

MowmenT Ghl OIpeReNeH Ha ypoBHE Bepxa 6ashl KOJOHHEI, CUATAN
BBICOTY KOJOHHH OT yposHs BepXa Gasu 10,2 M.

N, = — 3,075+ 0,564 — 1,94 = — 8,67 MH;
1 10,2
e J— " # y o i » .._._’_-—ﬁ ) 3——— » ]:a
N, 2,847+0,564 : 219[1 177 + T (2,46 : 1,177)

= -—3,55 .MH. - -

TIpopepKa yCTOiYHBOCTH BETBH B INIOCKOCTH HefiCTBHA MOMEHTa (0ok
1—1, puc, 58, 6)

» 278 P
=2 2;‘: =000 cM¥y ry==

ng' == 6, 44 GM.

120

I1pu cBoGoAHOM AAHHE BETBH B IVIOCKOCTH KOJIOHHBI g = 2 1200
= 2400 MM}

240

?”1""674:38 o= 0,897;
8,67:108 '
_m =259 Mlla << 284'MI'Ia.

. Tlposepka ycTOfMMBOCTH BETBH U3 ILIOCKOCTH KOJOHHEH {0Chb Y —Y,
puc, 58, 6): : .

T, =2:2-27-26*+ 225 =83 400 o

83 400

ry= T =23 cM;
hy= 1;‘;“ =48; ¢=0,847;
3,67:100
= o =274 <284 Mlla,

Ilposepka cBeca monkn % Eé = 6,8 < (b/8)ypey (Tabi. 28).
Ilpu A = 48 ans cranu Igﬂacca C46/33 (b/6)pgen =~ 15.

Tlposepra MecTHOH YCTOHYHBOCTH CTEHKE} %" = -ﬁ;-) = B0; A = 48.

Ilpyn neHTpaAbHOM CXRATHH (hglﬁ)npeﬂ=40Vgg+O,4k=40 l/ é—% +
o4 0,4 + 48 = 53> 50, | '
Jlesas: (RapysicHasn) eemss KOAOHHBE

HOPMBJH:HHS CHJABl B BETBH KOJOHHEH:

or reficreust cuant N, = — N + 0,664 N = — 0,436 N
or fefictBHS MomenTa Ng== [M,;.,, -+ 1?12 (Mymg— MMQ].

KoMOunain Harpysoxs:

l-a
. Ny=— 0,436+3,075 __.._mg ["0 447 +- 102 “’ 2 (1,09340, 447}}
== —9,149 MH;
Dest ,
— . 3 10,2 . ____
Ny —0.436: 1,11 [0,585+ o2 (1,298 0,585)]_

==— 1731 MH.

PacuetHof spaserca 1-1 koMOuHaLH A, TAK KAK AIs Hee N , Gosbuie,
TIpoBepKa yCTONUMBOCTH B IIOCKOCTH JeHCTBHA MoMenTa {ocs 2—2):

gy =60« 2,5 4 62,8 « 2,42 + 2« 774 = 2984 cu’y
73



T VA ST
| Lo = e Ol o
2 he = 180/4,31 = 41,8; ¢ = 0,879;
- 2149100 984 MTI
8 0,879.122,8 200<284 Mla.
8 - )
= o TlpoRepka  yCTOHUHBOCTH U3 ILIOCKOCTH JieH-
B | 1710 cTBusl MOMeHTa (0Cbk ¥ — YY)t ’ ’
S J ='—"21—'25°“-”-+ 2,774+ 62,8-22,72 = 46 400 cv%
S 1219 Ty
X r,,—_—-]/w:IQA oM; 7\.y=—]—@—=57;
Puc, 59 . 122_.? 19,4 ‘
V @ = 0,797;

=210 __ 900 MITa < 9284 MITa. -
0,797-122,8 :

Ha puc. 59 nan scku3 KOJNOHHBHL 7 :
- Tlposepxa packocos penterku. Packocs! somossens: 13 {100 X 10
crajau Knacca C38/23. :
F =192 oM ryps = 1,96 em;-A = 171/1,96 = 87; -
©=0,673 N = —0,5-0,151+1,71/1,219 = — 0,106 MH;

0,106-10¢
O 5 .
ki1 0.673.19.3 82 Mlla << 206 MIla

x) Pacyer apasepen)

TpaBepca HOMHMO NPOYHOCTH RO/IKHA 06JafaTh AOCTATOMHOH e-

CTKOCTHIO, W TO3TOMY CEUSHHE ee NPHHEMAIOT OOLIMHO KOHCTPYKTHUBHO,
TojmuHa CTEHKH TpaBepchl UPHHHMZETCS HECKOJABKO YBeJHYEHHOM,
4yTofK OHA MOIJia mepejiaTh HOPMAJbHYIO CHAY OT HAaIKPaHOBOH YacTH
KOJIOHHE! K IIOJKDaHOBO#.
Ha pue. 60 noxaszas npuMep KOHCTPYKIHH TPaBepCs! g PACCUHTHI-
BAeMOH KOJIOHHH B CJIYYae OTCYTCTBHS MOHTAMKHOIO CTHIKA ¥ TPABEpCHL,
. Mpu paume 17,4 M KOJOHHH MOMHO HEPEBOSHTH [0 JKejie3HOH jopore
uesukom!, -
Ceuense TpaBepcsl — COCTaBHOE JBYTABDOBOE H3 TPeX JIHCTOB.
Bepxuni nosc s npesenax noAxpanoso cTofiry pacumpen a0 600 Mm
Anst TOTO, YTOOH BEIBECTH €r0 3a npeAeH MOXKpaHoBo# crofixu. IIpa«
BLIll MOAC HAAKPAHOBOH YacTH KOAOHHB! IPONYINEH AC HIDKHEro NOfca
TpaBepchl W HMeeT Bbipe3 JUisi CTeHKH Tpaeepchl. Hapywuas {reBas)

E CopaBounas goHCIpyKropa., Cransssie romcrpykogs. M., Crponusjar,
1973, ~ “
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CTOMKa I0AKPAHOBOH YacTH KOJOHHE TIPONYIIeHa Ha TPaBepcy, a Hapyx-
HBIM TIOSAC IPOXOANAT BEIIIE TPABEPCHl M CTHIKYETCS C NOSCOM HAAKPAHO-

BOH YACTU KOJIOHHH.

Cuuras (ycnoBHO), 9TO BCe yemane or HARKPAHOBOH 9acTH KOJIOHHH
HEPERAETCH HA TPABEPCY H HIRKHIOW YacTh KOJOHHEI TOIBKO YEpe3 nos-

€@, NOAYyIHM YCHIHS B NOSCAX:

- . "'ﬁfl

1.4
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2 LR EE
FT—::—:I
- ;
. .

25

£.3
-
:
h
uw
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"
n
1]
-

1

RS

488 72

Puc. 60

vy My,
Ny=10,5 Nyey 't g

rie ki - nozmas BHCOTA CEUEHAR HANKDAHOBOH WACTH KOMAOHHE! O — T0AmuEE
noscay

/i == 0,5 0392 4. X
Ni==— 050,787 —g5 2 — — 1,206 MH;

e 0.5.0559__ 122 .
Ni= —0,5.0,559 — == = —1,154 MH;

®

0,385
Ny=—0,5.0,787 222 — — 1,193 MH,

L

TIpuuimMas BHCOTY 1IBOB MPHKDEISEHHS NPABOLO [OfACA K CTEHK®
TPapepchl 7 MM H NIPEfeNbHYI0 AMHHY YIVIOBHX HiBOB 60 Ay = 60 » 7==

in



= 420 MM, HOAYYHM HANpPSIKEHHA B MBax

- 1,193 .
T 440,7.0,00740,42 =145 Mlla < 176 MIla..

Tpasepca paGoraer Ha u3rub nox nelicreueM MomeHTa (CM. puc, 60)

M L1938 0} 4288 0,762 _0 855 MH.,
fa

Crenxa Tpasepcnl mpuaara 500 X 16 MM, rmoxua;m KaxJIorc us
noscoB 50 cm? (manpumep, 250 X 20), ,

: 1, 6:503 ’
J= —{—2 50.26% = 84 300 cm%;
W-_:-84 30 3130 e
27
Hanpsmxenust B TpaBepce oT HsTH6a ¢ = 0’—335—153%0—5 = 114 M[Ma <

< 906 Mlla, ’
IloscHEle [UBEI TPaBepCH TPOBEPAIOTCS KaK HOfICHEIE MIBEI OaJIKi,

é) Baszwl xononns {puc. §1)

Jas oGaervennsn xoHCTpYKIuu 0ashl OHa CleAapa DASNSNBHO TOR
K2XAYI0 H3 BeTBeH KOJOHHEL

Hasaenne na 6a3nt OF HOPMAJLHONR CHAN M H3rHbaoIEro MOMEHTa -

COCTaBJIAIOT!

. 0,686 M, .
g npasoft 6asm N= 515 N, : "’2 1;={},564;:’\}‘k.,,ﬁ——(},BQME &

l Uyaa9 535 Na'—& + 0 82.{115,_5 === 0 436}\7 55— 0}82M5m5i

¥

nIa denofl— Ns=

M3 rata. 37 Bb!ép;ilib{ KOM()'HH&L{I{H yeHIul, Jaiompe Haubousing
H HauMmeHsumie Aapiennst Ha Gasbl

Hparsasa G6asa

1} Ngog = — 3,076 MH; Ay, = 2,463 MH s a;

2 Ngoy = — 1, it MH; MM, = — 1,208 MH - u.

Janneune ma Gazsy N = —{, 564 + 3,0756—0,82 « 2,463 =
= - 3,75 MH,

OTPMB Nyp = — 0,564 - 1,11 4 0,82 « 1,208 = 0,44 MH,
Onopuas nanrta {CTass giacca C38!23)

Beron npuusr mapkn M200. R¥ = 8,85 Mila (Rew = 1,3 Ruy)s

Pazuep munts 800 x 550 sne.

3,75 ﬂ p
o= ooz MHa <R

124

Cuyras, 4TO IJINTA OHEPAETCS HA TPABEPCH H paboTaer no cxeMe,
H306pa)KeHHOH Ha puc. 62, a, nonyuum HSI‘HﬁaIOHLHI/I MOMEHT B ILJIHTe

m=m? 2B LIP 0,074 MHm,

Tonmuna naATH

oM 60,074 N ‘
| /6—-]/ —1/ S 0,052 1 56 1,

L v

1 I
| ig 1 T
1 e F
e "E: s XXX 46 :
ELE R gk
| TIE
i dE k3] 1
‘, l-- 550
250 t 265 2
750 170
A
o .
) T Tl
| I
orn | e ;::HFW -
) £ - . ;ﬂ M
Tttt g d
T - o
| 30 &
T 121 ¥
4 kg .
Pue, 61

riae R = 167 MI1a npzma-ro A5 TOJMNHEE TpoRaTa Goasiue 40 MM,
Topen KoIOHHb IPHCTPOTAH K IVIHTE H HAUPSAKCHAS CMATHA B HJIHTH
nox TopuoM apu F = 158 cM® pasust:

w = oty = 238 MIla << 314 Mla (wa cram xaacea C38/23)
128



BhicoTa ‘TPaBepc OnpefenseTces AMHON OZHOTO M3 UYETHPEX MIBOB
UpUKPEIVIEHHS TPaBepC K KOJMOHHE, BOCHPHUHUMAIOUIAX YCHIHE OTPHIBA,

. Ilpu BeicOTe mBa 5 MM ‘
=0t —021dm
‘ .- 4.0,7-0,005-147 7 ,
IMpussTa BHCOTA tpapepesi 400 mm. Pacuernas LnHHa 11BA 214 um <<

< 60 « 5 = 300 mm. TosutaHa TPaBEPCHI 16 MM,
[lomajib MONEPEUHOro CeUeHHs UeTHIPEX aHKEPHBIX 6osTOB COCTaBs

aser npu padore HA OTPBHB
5 —0,44/4 + 186 = 0,00059 m* = 5,9 cum?

9 Geur o ' Nawe — Nawk
[A1ERKEANTINANRNREANRRLY SIARENEEEENLEALEN] . . ] -
132 286 132 ﬂ? 250 ng 178~ 1|58
L3 k] — -
Puc. 62 Puc. 63

B cayuae npumenerus craa Mapku 102C1 (R = 186 MI1a).
TTo Tabi. 3 GamKaiuui Goapmui 6oaT uMeer fuamerp 36 MM. )
Veuine, npuxosmeecs #a oazy 60T, No= 0,25+ 0,44 = 0,11 MH,
OnopHas NAKTKA NOJ rafiKy aHKepHHIX GONTOB pa6oraer Ha USIUG
¢ HauBo/bIIHM HSTAGAOLUM MoMeRTOM (puc. 63): M= 0,11 » 0,068 =
= 0,0066 MH M. ~ -
Cevenpe manTKE 175 X 40 Mw; oTBepcTusi noX GoATH 40 MM

Wm=i*_7£§:‘§f- —35,8 cu®=0,0000358 n*,

' - __0,0068 "
Hanpsoxenns B WIHTKE O = Gy = 186 << 206 »Mﬂa.

Jdepag Gasa )

1) Nyoy = — 3,075 MH; M; 5= — 1,09 MH « m;

9) Ngos = — 2,847 MH; M, g == 2,585 MH « ™, S
Tiapnesne N, = — 0,436 » 3,075 — 0,82 » 1,093 = — 2,24 MH.
Orpps Nype = — 0,436 ¢ 2,847 -+ 0,82 + 2,585 = 0,87 MH, ~

Onopuas manta umeer pasmep 350 X 800 wnd. '

Hanpsxenus B 0eroue Ogy =g 325: .4(} 5 =8 MIla.

HanGoapiil #aruGaoliuii MOMeHT B IinTe OYIeT nocepeiuHe npo-
aera (o, puc. 62,7 6) ) ‘

Maﬁ:?%@”i-ﬂs.9,175'9,125.—_.-0,953%%1%

Tlonyuennsii MOMEHT MeHbIIe MOMEHTA B [IPaBoH OTOPHOH INTHTE. HO
KOHCTPYKTHBHO YAOGHO DPHHATE TOJIIHHb I[IMT OJHHAKOBHIME, pub;
HuMH D6 MM, - =

126

-

E‘Bmco'ra TPABEPCHl HPH BHICOTE IIBA & MM COCTABJSET
e 0,87 . '
Prp 0T 0E T 0,265 M B orpyraserca no 400 mm.
B H.nom.agh onxoro Goirra pasna F%=0,87/(4 » 186) = 0,00117 m? =
= Or’:;{x pe}z;a ‘e Bmixafimnil Gonapmuft GOAT HMeeT AuaMeTp 48 mm

ble MIUTER umeloT ceuenne 200 x :
SorToPHHE T 0 x 56 MM e oTBepcTHEM Ans

; ' 20—5) 5,62
Wan= ¢ 7—_6)

>

=160 <C 167 MIla, rxe -

==78,5 cnu%

— 0,0126
0,0000785

M = 0,25 - 0,87 + 0,058 = 0,0126 MH - .

§ 9. JIMCTOBBIE KOHCTPYKILHH

"TABJIRILA 88, BAOPDKEHMN B UMJHHAPHUECKHX H i.!IAPOBHX COCYAAX

) Hanpstxerns
Konou ”
Pyrnug MepRInoOHaN®-} KOMefeRme | KaOcaTeBLEme
HHE G Oy k4
< Eor ]
Crenka OHAEBAPHUECKOFO DE3EDH ; A
] 1ya pr X 7 —
pa, HAXONMHIGROCH 110  BHYTPEHHEM ox rtaye +.P) S
JasjenneM xupgocts {y) u rasa (p) ,26 . . 8
. Crenks mEMHEAPHYECKOTC  CcOCYAA, pr or -
saxondilerocs oA BHyTpeEEMM {-}) :1:55 =~ 5
AAE HAPYRHEY {—} JaBAEHHEM r[a3s
p ‘
* CreHkd HMaDOBOFG COCYAR, HAaXOAN: pr o o
merocs moj PRyTpeHssM {-) HEi¥ Ha- *o5 + 5
pyxpuy (=) JaRienHeM pasa p 2

QOosnavennd; S~TOMHMHA CTSHAN COCYR4; *
£ 7 -~ pafhye opeiunHoll X 4
patarosEze 9P TeBCPXHOCTH KARKOCTE 1o paaauér’puaaemrg ceugaﬁﬂ. FIOBCDXRODEAT X

B P

7 [1pouHoCTH JHCTOBHX KOHCTPYKIHA, HAXOAAINUXCH B 0R3MOMEHTHOM
HaNpPMKEHHOM COCTOSIHEH, APOBEpHIOT o dopMmynas:
Vot t 0y—0, 0y 4 31z < miy

O, < mMR; o, <K m R,

Tfe Oy B Oy ~= HOPMAJbHHE HANPABCHHA M0 ABYM BIGWMHO NEPUSHIHKYSIPHIE
HAUPABACHHSM; Txy -~ RACATEIBHOE HaNpPHKEHHS] M — KONQHNHEHT YCHOBHE
pabagi; R — pacueTHOS CONPOTHBMICHHE MATepUANA JHGTOR IR CBAPHHE, oo
pEHeHAd, ecAd NOCAGANHE ABIKIOICH DACUSTHHMA )
Ha pHC. 64 pogazaunl HAPHMEDE! AHCTOBRIX KOH-CIP}'KI{H?I’; HHIHHAPE
HeCKOTO PesepByapa g, HMUJIHHAPHICCKHX BePTHKAIPHOre § H rOpH30H-
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5. Koabdummens K, (em. T, 4y IpuHAMA 0T COTHACRO sga;ehmo 1By

go,la...ém)x E E . E- 0 E E E
’ P o B0 5 i Bl W05~ " 15 S200 T
B X5, o, I Oy Or O Ty
Kq 0,14 0,14 0,12 0,095 l 0,08 0,07 0,06
6. KoodbduuuenT @, AAXOAAT ¢ sHaweHHG A}
W N O S - O AP I O I I @zl 3 f—@t
o, . ] .
0.5 0,975} 2 0,84 | 8,610,571} 3 0,325) 6,6 {0,198 8 [ 0128
1 0,94 2,56 1 0,76 | 4 0,47 8,5 10,2723 7 0,168 g 05101
1,5 10,9 3 0,671 4,5 | 0,39} 6 -=j0,228} 76 (0,148 10 0,083
A=3,486 ﬁ@- —GT—-' 1. oDpefesineM B 3dBHCHAMOGTH ©T CXeMm IO Tabm, 41
-0 3] X,5 E " "HP A . v
7. Koshdunuent Ky (o m 5) UpPAEHMAT COTAacHe agadenmo 1/P:
(6,23, .éi‘:?ﬂ)x E E E -E E E
= 800} 50 g 1000 T~ 1500 =7~ 2000 5
18 XFT' %0 O 1o, O b Op Op
Kn l 0,17 0,17 l 0,13 l . 0,42 0,1 , 0,085 ] 0,08

8. Kosthbnunentr § u B, ompenensior no dopuyaam: B=1-4+86 K

B1=0,5 + l/ 0.26 + 12 K2 % i’l}?_ﬂ_ s Tiie K, 5aBHCHT OT BeIHYHHN. b :

ghg H=10,25 D nprenMaot:

‘ZRT
35 —C

i
E

61'—6

— . _ .
e l 50 100 156 200 250 300 350 ! 400
: i . R
K, l 0,9 l 0,925 i 0,94 0,955 } 0,985 } 0,97 0,978 { 0,983
TABJHHA 20, 3HAYEHHS E, o, B o*, Mla
YPnepa;zrécraﬁ eTANE JlerupoBagHas CTANE
poune. Cr3 10 20 5 20 K 09T2C, 161G
¢ 10t E - ~ 106=%E '
o* @, o* Gy o* 7 I O R - o* i Oy
20 1,89 {140 | 210 | 130§ 195 | 147 { 290 | 2 170 | 280 7
160 1,81 ¢+ 134 1 201 | 125 | 188 | 42 1 213 | 2 160 | 240
150 1,86 1 131 | 197 | 122 | 183 | 139 | 209 1,99 | 184 | 231
200 1,80 | 126 | 185 | 118 | 177 | 136 | 204 1,97 | 148 | 222
260 1,76 | 120 {80 112 168 132 198 1,94 143 | 218
300 1,70 ¢ 108 ¢ 162 | 100 | B0 | 119 | 179 1,91 | 134 | 201
350 1,64 98 | 147 88 | 132 | 106 | 159 1,86 | 123 | 18
378 — 93 | 140 82 | 123 98 | 147 — 116 § 174
400 1,55 85 | - ] - @2 — 1,81 { 108 { 158
134

TABAKILA 41. ONPEAENEHUE b

- CxeMa . lup i3l
» "
¢ - ﬁ 2 lw - o
7 = 1
21 0
=2 1,73 0,2
) . 4 . 1,47 4 0,4
: 1,23 Iy 0,6
] L 1,06 i; 0,8
v N 25 ]
2 - —— 1,74 0,2
' 1,4 1y 0,4
J L T A 0,6
1 0,85 ) 0,8
0,74 1
2 X 0,7 1y : e
Zg g
.‘! o 25 0,5 i T
. 1 E{. .
| NS < S—

TAJILHOI'O 6 ¥ 1HaPOBOTO 2 ras’ro/ibiepoB ¥ NPOMBIIVICHHOro Tpybonpo-
pojia 0. DopMyas 145 OHpeieAeHNS HAUPSUKEHHE B HHAHHADHURC-
KHX H HAapOBHX COCYJAX, HAXOANIUMUXCH NOJ BHYTPEHHHM JABJIEHHEM
npeBefeHs 8 taba. 39.

Kos(hduteHTH Ieperpy3KH NPH PACIETE 110 IPLARIHHOMY COCTOSHHIO
OpHHHMaloTCA Aas xuxkocTed n = 1,1, AJIfi Ta30B 1 == 1,2.

Tlpn pacueTe COCYAOB, NOABEPIMEHHHX JCHCTBHIO OCEBHX CHJ H M3~ -
rEGaoNEX MOMEHTOB, HEODXOZHMO YYATHIBATh HANDKEHHA OT STHX
posaefictau 1.
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Husa oGecnevenust yerofiunBocty 060JI0UeR ¥ AJISl MEpPefavd HA HUX
COCPENIOTOUEHHEIX YCHIMI, IPUMeHIOTCA pebpa Hill KOJIbIla KeCTKOCTH,

YcrofurBocTh 660M0MEK MPOBEpHIOT Mo ykasawusM m, 7.5 CHull -

11-B.3-72. Tax, ana saMEHYTOH KpYroBofl HUJIHHAPHYECKOH 0GONOUKH,
HBXOI[HHLEI?ICS nonu )Iel'jICTBPIeM BHEHIHEro JAaBJCHHA P, KOJBHCBLIC Ha-

T . .
OPAKEHUS] O, = %— IOJIKHBI YIOBJIETBOPSTH YCJAOBHIO Oy <X 11 Ogge

3pecs m — goabdunrReuT ycioBEE paboTH; Oy , ONpeAcHaeTcs no bopmynam
L r. ’

ape 0.b<— < 10 o0,,= 0,55 E —) -—)’*/zs
" . Lj\r

= s =0,17 E [—]);
»r>20 Oy 3 (r

L -;AJ;EHa oﬁonoqxh; 7 — pajuyc cpejHedl NOBEPXROCTH OGONOURH.

Puc, 64

Cocynsl, NpUMEHsEMEE B XAMHYECKOH, Hedrexmmmueckofi, Hedre
nepepabarrBaiomel, rasoBoii, MHIECBOH # CMEXHBIX OTPAC/SX IPOMBIIe
JEHHOCTH, pafoTaonye B yc.uoauﬂx CTATHUECKHX HATPY30K OJ BHYTPEH-
HEM WM HapYKHBIM M3CHITOUHEIM JAABJEHHEM, BaKyYMOM, 4 TaK:Ke IOX
ZefCTBHEM OCEBBIX CKHMAIONMX CHJ H HMSTHOAIOIIEX MOMEHTOB pac-
cyHTHIBAIOT corsiacHo ykasauusam FOCT 14249—73 «Cocynwl u anmapa-
ThL Hopmm H MeTOXE pacdeTa Ha mpoyHocTb». Ha ocnopanunm sTHX yxa-
sanuf cocraenaena taba. 39.

Hpumep 1. Hposepnm HaOpAXEHHSA B CTeHKe craipHoro (CT3) pe-
sepByapa ¢ TOJIHEON cTeHKH & = 6 MM, Jluamerp pesepByapa D =
= 12 M, BHICOT2 pesepByapa (BHICOTa HAJHBAa XHAKOCTH) h = 6 M.
ylie.nbﬂaﬂ mioTHOCTh KuAKocTH 0,8, H30LITONHOE BHYTpEHHEE AaBeHHE
pn = 0,02 Mlla, Bakyym p, = 0 0035 MITa.’ Kosdpunnent ycsaopuit
paborsr m = 1.

Tak Kkak [mepeBO3HTH pesepByap [IRJIHKOM HEBO3MOXKHO, T0 XOTH
Ob 0AHE H3 BePTUKANbHBIX INBOB (NIPH PYJOHHOM H3IOTOBJACHHH) BHF
“nwmmoT na Monraxe. Cunras, YTo 970 AENAWOT BPYUHYIO, IPHHUMAEM
Ry® = 176 Mlla.

Pacqe'moe AaBJEHHE KUAKOCTH € ylensHoll miaorHocteio 0,8 ma
raybune 6 M npH kosbpunmenre meperpysku # = 1,1 Gymer pammo:

Py == 1,1 + 0,8 « 0,00081 = 0,00865 MIla.
Pacyernoe Rapnenne napop 7
p1=1240,02 = 0,024 MIla,
136

Konrpnesoe Hanpﬂmeﬂﬁe B CTEHKe Yy JHA pe3epByapa
(prtpa)r _ (0,00865--0,024) 6000 _ g9 7 piyp,

) : 6 ? .

IIposepKa yCTOHUHBOCTH CTEHKH pesepByapa npi. BaKyyMe:

Op ==

Lir=hir =66 =1; yy =055 E (r/L) (8/r)3/2 = 0,55 « 2,06

x 10° (6/6) (6/6000)3/2 = 3,6 MITa;
Py _ 0,0085:6000 _ g5y

g, = —
2 6 6

Mpumep 2. OnpezermM TOMIINHY CTHKH KOPITYca H S/LIHITHYECKOFO
JHUIIA (R D) IELIHHAPHYECKOTO rasronbaepa JuaMerpom D = 3, bu

Ia << gy

' ¢ AAMHOR muJInHApHYecKod gactu L = 12 m, maxozpsmerocs nox HSGH“

TOUHLIM BHYTPEHHEM JaBJeHueM p; = 1 Mlla # npu Ba3moRHOM Baky-
yme p, = 0,01 MITa. Marepuar — cranp Cr.3. Pacuernas TeMnepary-

.pa 20°C, I[IBE1 BHINOMHSIOTES! ABTOMATHIECKOT cBapkofi ¢ AByX c*ropc&

{9 = 1). Xpanumuii nponykr noxkapoonacer (n = 0 9)
Cornacro ¢opmyaam m. 1 Taba. 39,

D 1.3,5
=12 o= : ¢=0,0144c~15 mm npu ! o=1 M.
20505—P1 2.0,9-140—1 T _ + P

Ilpn Bakyyme (cm. n. 2 TaGa. 39):
’ 0,4
8 =0,47 -2 (——’ﬁ—) +-c;.

100 \10—%ED
. 0.4 .
6'=0,47;‘°;gg ( 0601199125558 ) 4¢=0,8 4+ c=9 m<5.

Tak xag §" <8, 10 ycnenns Konbuamu }Kecrxocm He Tpelyercs.
2
B HpHBe,IIEHHEIX BBIIE BEYHCAERHAX [ = L - — H L+ 5~ D =

3,5 0,01 « 12,5810, 4
B = 12,8 M u a = (m) = {0,174)%+4,

Beanuuny ¢ onpefesisieM JorapH(pMUIpPOBaHHEM:
04 lg a=0,4 lg 0,174 = 0,4 . 1,24055 = — 0,4 » 0,73945 = —
—0,30378 = 1,69622 n a = 0,497.
* Ilposepxa BO3MOXHOCTH HpHMEHEHHs QOpMY:

1) e=20-9 212 _0008<0

b 350
’ e P — 0 Q} - —
9) a= Bl =0,0802; 00321/9 0502 = 0,0316;
7,680~ 1/6=7,68 (0,0502)—1/6 = 12,7; == 5_5. =3,4;
0,0316 << 3,4 << 12,7;
- " 8/ i Oy ‘»’-_w _23f3 —2}—& _ 5
3 2,2-10- (3 _LE) ==9,2.10 V (3 ) =0,05>¢.

137

.



.Tlposepra mnokasaja MPaBUILHOCTE TpHMeHeHHT (GOPMYL.

TonmyHa sAMHNTHYECKOTe AHHINA U3 YCA0BHA PalGoTH HA BHYTpeH=
' Hee J4aBJICHHE co

__ le o i plD . 1'350
= T +
20760 Pu—0,5p1 2ne*—0,5py 2.0,9.140—0,5.1 ,
Jo=1,5 M=, T

T. €. TOJIIMHA JHHINA TMOJYYHIACh DABHOR TONMAHE CTCHKH.
Tlpoeepka Ha HapyXKHOe RABICHUE!

5 D _—_-%—=250; K,=0,965 (cm. npamen. 8 ¥ 1261, 39).
y— £ 3 . ° -
rg.10-05 | 10G:—C) ' _g.0109 [ 19004 031 MITa:
Pion=9-10 E[ KR J _? 0,199 [Q,965‘350] ok MH&.’
Plon = -20non G =C _ 2:09-M044 4 49 MHa,
BR 2,4.350
rae . ’
_ 206y R _ 5. 0.0652 210-350 —
p=1+6Ks E §,—C 1+6-0,% 210000-1,4 24,

~ Hapyxnoe ponyckaemoe AaBJ/eHHE N0 YCJAOBHIO YCTOAUHBOCTH NHH-
ija 3HAYHTEABHO 6onx>me, YeM 00 YCJIOBHIO HMPOYHOCTH. -

Tlpumep 3. Onpenenum TONALMHY CTeHKH IIapOBOTO Trasrojbaepa
PaBHOTO N0 o6beMy. MHIHHAPHYUECKOMY TasToNbAepy (cM. mnpuMep 2)
OpH Tex ke HasaeHnax. [IpupaBHas o6neMbl DHIMHAPHYECKOTO ¥ IMa-

‘ 4 .
POBOTO rasToAbAEpOB qril = 5 firy, HaXOAHM PalHyC HIapOBOTO Tas-
roapjepa: ’

N Y NPT ; 3 175%12,6 % 3 u
m""V 4 n "-V 4 H U~ »

Tomnuna CTEHKH IDApOBOTO rasroAbJepPa ONpefensercs TaK e,
KaK TOMIMHHA cHepHUYEcKOd YacTw AHWINA LDUIHHIDHUECKOTO TI'asrO/b-
aepa (cM. mpuMep 2) u pasHa:

1300 |
= = 1=1,3cM 14 um.
sootm—ogs oo 2 0I=13as 1

Tommura CTEHKN MApPOBOrO rasroabiepa B JAHHEIX YCHOBHIX MO-

weT OuTh Ha 2 MM TOHBIIE, YeM mEIHHApHUecKoro. Onpeneisem ofne-
M 00OJIOYEK HHANHADPHUESCKOTO W IUAPOBOLO TIasrOJIbAEDOB:

Vo= (:rcif)l—{«.‘z 2 ) 8,=3,14-0,015 (3,5~12,58+-§-{2—5i) =2,42 M5

Vie =nDa8==3,14 » 6%+ 0,014 = 1,54 .
DKOHOMHS CTAJH B WAPOBOM TA3ro/ibiepe HO CPABHEHHI0 ¢ UJHH-

APUYCCKUM COCTABJISET 2’45 “4?’54 100 = 36,4%.
¥

38

Npumep 4. Onpenennts Tomuuny CTCHRH W CEUCHHE KOJIET| JKecT-
KOCTH UWIHHAPHYECKOr0 COCy/ia AuaMerpom D = 2 M npu paccrosuusx
illexmy KOAbNAME 2 M H NPH BHEUIHEM [abieHHE p, = 0,05 MHa.

JiuHa cocyna L = 12 m. Marepuan — craap Cr3.

Tomuuny crenku ompenenseM Ijis yuacTKa MEXAY KOJAbUAMH O
B. 2 rtabn. 39

b2 g P1 005 o
DT L a= To~0F — 0,189 ==0,251;
10,0621 a=0,0521/0,25T=0,041; 7,68: 7/ @ =7,6817/0,951=9,7;
o oM< I<YT; o -
6=0,4 ....’l( L)“**‘ g7 200 (0,052 ’)0.4 _
Tw\*p) Te=04 5 (Gmg)  To=084+
) +0,06=0,6 cm==86 MM, pPre
0,052\ oA . ._,
0.41g (m )—0=4 1g 0,251=0,4+1,39967 = —0,4.0,60033=

= —0,24013= ;75987 —Ig 0,575.
YcnoBusa BOSMOMHOCTH HCIONb30BAHHA PacyeTHOH (OPMYJH BH-

nosaneHH, Tak kag 0,0054 << 0,025, rre

L. 2(=0 205 . - ATy Iy
pm=oh = 20,0054 2,2-10 (31@-85) =

- W ARTTRY
=2,2-10—?><l/ ( -?5,&);0,025.
i 199

"Konvua wmeetkoct npunumaem cevenwem 10 X 50 mm (pue. 65):

Jo= "Z“ =10,4 cm F=5.1=5cm% ¢=0,5(510,6)=28cm;
1% -
J VT
lop==l— ; +l(§~ma [{—b—1,1VDE—C)]=
® 36
=200 D2 (200 — 11,1 1/Z00-0,58) =27 e
10’4+T |
2__ o 10,92 { 2 Flop 6—C)7__
K= tioop|Txte F+za¢(a_0)1“
o, 10,92 g 520,54 \ oo . aoo
T 200 +289-ﬁ,*343 (16’4+2’8 5--27.0,5¢ )"’13’8’ k=3,12;
== =6; ¥/ 50k=)/50-5,72-0,0064 =1,

, B L 4 i .
NOBATEALO, o < 7 L= 7,68,
C.Hs;mna'fe*zgm =< ,68 l/ = 7,68
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Jlonyckaemoe NaBjieHue H3 YCIOBHS yeroHunBOCTH OGOJIOYKH B Hes
JIOM ) ) )

p,=6,49. 10—6.-’?2 RL® (508)°+5 =
=6,49:0,199 -"EO— 3,791+5 (50,0,0054)° * =0,058 MITa.

i . ~Tag Kak p, > p, 7O
S yerofiuuBocTh 060J0UKH 00ecs

b * pedeHa.

/ Mipumep B, OnpenenanTs
TOMIUMHY CTEHKW ¥ CEUCHHE
ONMOPHBIX KOJEl TOPH3OHTAJIB-

, . moro TtpyGompoBoga (D =

A § = 2400 mm, nponetom ==

] = 26 M), Hecymero Harpysky

g, = 18,7 xH/m m paboramwo-

: mero npu Temmneparype 200° G.
Puc. 65 Ipu  pabore TpyGONpOBOZXA
BO3MOXKHO OJHOBDEMEHHO G

,u;pyrmm HarpysKaMu neficreue BakyyMa (p = 0,006 MIla). Mare-

pran KoHCTpykKmu# — craap C13. .

TpyGonpoBoX paccudThiBaeM Ha COBMeCTHO® IeHCTBHE B3THOAIOMETD

MOMEHTa H BakyyMa o QopuyJe

/
= 7

NY 28 L.

= PP IAIS i
Lapp

M

< 1.
Mgy Paou =

 3anaeMcs TOJNIUHOH cTeHRH & —o =1 cv, a satem Haiizem Beo
“rpyfonposoja:

Grp= 1,28+ 7,85+ @D » 9,81 = 1,2+ 0,01 + 7,85 » 3,14 x
% 2,4+ 9,81 = 18,7 + 6,9 = 25,6 kH/a

Jlaist onpeneneHus MOMEHTa B TPyOONpOBOE NpelCTaBlisieM ero cxe-
My KaK paspesHyio Gaiky, Harpymenﬁyro PaBHOMEPHO PacHPeseaeHHON
HarpysKo ¢:

g 95,6.26%

MmT 5 == 2160 gH>a1==2,16 MH.um.

}IJIH onpe;zezxeﬁzm M HARASM XAPAKTEPHCTHKH, HOKA3HIBAIONINE,
Kakyio u3 gopumys n. b tabn. 39 mago 6yAeT DPHMEHHTH:

e=2(0—0c)D =“‘6‘*‘TL=° 00833;

L1920, 093-E ..—a_a,za %mm,\) 120; L <023 L,

E: Tp & Op

140

e e

A A SR e TS e

Crenoparensuo, My,=0,785¢, 6* D8 —c);
1 1

Pp= = - =0, 74b:
o 1 \? 189.120 M

1415,8 I ———ie

T (E a) I+153(181 105)

Myon = 0,785 « 0,745 ¢ 2,42 « 0,01 = 4,24 MH « m.

Ins srbopa dopmysrr, no KOTOPOH GyXeM ONPEIENsiTh Prom Ha-
KOIHM EIefyiomue xapaKTepnchn (em. 1. 2 Taba. 39):
{ 1 1
L2 _ 10,8; —==
D 24 Ve

»

~ Voo0em .

I -2 18 V.
Tax xax < Vg a 2,2.10 l/ (10,8 e 10.5.) ==

=0,111>¢, 10 ﬁm_szzgw(ma

1-8‘0‘0———225-(50 0,00833)** =0,0122 MITa,
roe Bexuuuny (50 « 0,00833)2:° ompenensem JgorapudMupoBaEHCHMI
Ig (50 » 0,00833)2:5 = 2,5 1g 0,4165 = 2,5 « 1,61962 ==
&= — 2,5 « 0,38038 = — 0,95095 = 1,04905 = 1g 0, 112 °

(50 = 0,00833)2:5 = 0,112,

Pren==6,49

+ 2 <1 (cm. prme):
Hou Pmon

=0,614+0,41=092< 1.

ITpousBozuM npoBepxy

2,16, 0,005
4,24 +a 0122

IlepepestiBaiguiyio CHAY TpOBepsieM 0o (opmyde
Q< E (a —)? 10,15 ++ 2,6D (8 — c)/L2;

Q=gt= i’a’g % 333 kH =0,333 MH;
E(ﬁ-—l«’)z {0 13 + 2 ﬁ M]

=1,81-10°.0,012(0,15 42,6 ?—‘%-‘11’3- =2,73 MIE
0,333 < 2, 7.

{Ipupenennoe HEPABENCTED VIOBACTBODEHO.

Chexopareabio, NPUHATAS TOMIHHA OCOJOUKH YAOBJETBOPHET ye-
JIOBHAM €e HPOYHOCTH. ¥ YCTOHUHBOCTH B JauHHX ycaoBH#X., Oxonua-
Tenabuag ToxmuHa creEky O = 104 ¢~ 11 »ma

Ha onopax Tpy0a yKpEemisieTCs ONOPHHIMH KOJbUAMH JKECTROCTH,
onupalomEMICcs Ha JAse cTofisn. Onopusie Koiabla PaCcCYHTHBAIOTCH NO
nonepeunofi cuae za onope @ = 0,333 MH,

14}



Sra nonepedHas CHAA DepeiaeTcs HA OHOPHOE KOJBAO B BHAS
Kacare/bHEX younn T == Tysing, rae Ty = 2 - 20,338

="0,0885 MH/m {puc. 86, a) A
KacarenbHble YCU/IHS BBHISHIBAIDT B K0JIbLE H3rHOamIMe MOMEHTH,

SMOpa KOTOPHIX ZAs Cliyuas, KOIJa paccTofpue MEXRAY 04AMH CGTOCH

paBHO nuameTpy Koabna Dy, m3obpaxkeHa Ha puc. 66, 6,
Haunbosblunl MOMEHT B KOJbLE IO 3TOH smiope paBeHi

M = 0,0116T,D2 = 0,0115 ~ 0,0885 = 2,52® = 0,0065 MH « M
(e Dy =244 0,024 0,1 = 2,52 u).

iRy

Puc -6'6'

‘Eciia 3HaveHHe STOTO MOMEHTA ¢ ' Kag-
Me! HIIKOM BEJIHKO o
ayio croiiky Hapyxy Ha 0,02D, noayumm MOMeRT ?i{gﬁf{?l}?{mﬂ;
e 0,008T, D2, : ®
, B xaunOM ciiyuae MOMEHT 1oJ SIIHM
] yuniacs HeOOMLIINM 'H PASMEPH! KOAb-
na TPUHHMAITCA KOHCIDYKTHBHO: FIT T PAGHEPR KO

cedeHue Kkombua nsyrasposoe co cremkofi 80 X 10 u noakamu ”

60 X 10 wmm;

I = (1 « 8%/12) -+ 2260 4,5 = 286 cmYy W == 286/5 ==
) = 57,2 cm%

o = (0,0065/67,2) » 10° = 114 MIla << 126 MIla (Ogon = 0*),
§ 10 Byﬂxepa

BYHKEPA C IIJIOCKHMH CTEHRAMY

Byuxepa ¢ niockaMn crenkamy {puc. 67, a) coctosT u3 Tpex oc-
HOBHEIX KOHCTPYKTHBHBIX 37eMeHTOB: obmusky J, pebep mecrkoctn 2
gagﬁxegamx iaﬁmx 3. %{-Ia pm}:. 67, O MOKa3aHH SMIOPH HOPMAJBHEX

eHHY ana obmmBKH {ciesa) H pebep (cnpasa), Pebpa pacnoaar
&
Ha paccrognun 1,5~2 M, pasa), pap o

142

7D 5,144

W

e 2

Wi, e

O6mmBKY 6yHKepa pacCUnTHBAIOT Ha COBMECTHOE JefCTBHE paciopa,
n3rHOAIONIEr0 MOMEHTA | JONOJHUTENBHOrO PACTAXKEHH OT MACCH CH-
nyyero. ['opusoHTanbHEe pefpa pacCUuTHBAOT HA H3rHG OT HOPMAlihe
HOTO JABJeHMsl CHUIYUero Ha CTeHKY, YKPEIUIEHHYIO pe6poM H Ha pace
TEXKeHYe OT NaBJeHHa CBHIYUCIO Ha CTeHKH, paCHO.’IO}KEHHHE IO KOHILAM
pe6pa (puc. 68).

a

? ] -

7

o
1
|
I
%
Z2

_ Puc. 67
Byurepurie 6a7Kn pacCUnTHBAOT HA BEPTHKAIBHYIO CAIY OT Macent
chnyuerc u Gynkepa, paBuyio (cM. pue. 68):
— Ge+Gs
® u
Tae G, u Gp — MaccWw COOTBETCTBEHEO SalOIHCHHA H KOHCTPYREHA OyHRepa}

S — nepuMerp BopoHKR GyHKepa nosepxy (cyMMa LmsH fajiox); gg — BEPTH-
KajpHa® Harpyska ga Gyngepny Da’ary

lopusolTanbias COCTABAAONAN BOSNEHCTBHS ‘obmuBKE Ha Ganky
g, He BOCHPHHAMAaeTCH CTeHKOf Gankyu H TEeperaeIes camoft obnmBrod
Ha KOHHH G&J0K.

Hasaenne Ha BepTHKaJbHYIO CTEHKY
yMEHBIIAET BETHUHHY gp, HO OHO HE YUHTHL-
BaeTcs, TAK Kak BO3MOKHO HENJ0THOe MpH-
JIeraHue Marepuaia K Creike.

Kosdrpurment yeaossil paloTel  KOHCT-
pykuufi Gyukepa m = L. [Tpeseasnsiit nporud
obumsgn Yy, nposeta, a pelep IHECTHO-
ctu Y, npodera. Koaduumentst nepe-
TPY3KH 71 PABHEL COOTBETCTBEHHO: Aaf 3a-
nonuenis Oyuxepa 1,2 1 a1a KopCTpyKmud
1,1. Tlpu nopcyere Macchl BOPOHKH, MAacChl
pelep 1 3aTBOPA yUHTHBAIOTC KOHCTPYKTHB-
Hep  KoskpunmentoM Ky = 1,2 & wmacce
0GOTOUKH,

dopuyma a8 pacuera obumpkn OyH-
Kepa ¢ TIOCKMMH CTeHKami: .




1. TopusonurasbHoe NABJIEHUS HA CTEHRY Py = Kyz.
2, BeprukaibHOe AaBJACHUE Ha CTEHKY pp == YZ. -

3. Orgomedne paBieHuil pyt p, K = tg® (45° ——_;.P),
4, HopMarzEBHOe HODMaJbHOE AaBlieHMe Ha CTEHKY:
5= Py Sinfa | p, costa=7yz (K sin® a-}-cos2a)=1yze, rie e=K sin? o-T-enef {x:{

5. To xe, pacuetroe g = 1,2 ¢y

6. Hanpsmenus B OOMHABKE Kak B MIZCTHHKE KOHEUHON IKECTKOGTH G Hes .

eMEIIAIOMKEMUCA MAPHEPHEIME ONOPaMH H OTHOIIGHHEM CTOPOH}
bla>s 2% o= ay -} oy,
re oy = 77 u? (1008/a)% oy = 0,75 (a/)%.
7. Tlporu6 miacTHnKE mocepeiuue mpoiera f == 6,77g, 6 (af 1008)p,
8, Homoamnteibioe HANpsKeHWe B OOMHBKe OT Beca CHILYYEro
1,290
% = T3
9. Ilapamerp o gus onpejencHus Kospunuentos u, ¥ ¥ P (rabn. 42)
v'= 37/g {1006/a)*.

10. O6wem Bcero Gymgepa V = Fh - (H/3) (F + Fy - VFFy.

{1. O6beM cBImyYero, BH3HLBAONIEr0 ACHONHUTENBHBE HANPHKEHHS paCTH-
menus B obmmsre V= Fyz + —5 —z Fy + Fo+ VFF. .

12, Menemas cropoHa BHUIYCKHOrO OTBepcTHA, MM: 8==2,5 (d -+ 80) tg @.

sin ¢,

O6o3uagednnsas O — TonmEEa OOIEBRH, a — pacueTHEI npoJer
obmeskn;, i, H ~ BHCOTH COOTBETCTBEHHO NpHSMatHu9ecKofl ¥ mUpaMBZaxbHOH
gactelt 6ynkepa; F u Fy — miomajn nomepeuHoro ceueHus GYHKepa BBEPXy ¥
BHH3Y; 2 — PACCTOSHEE OT BepxXa GYHKEPHMX OaJOK A0 PacCMaTpHBaEMOrg ra-
PH3CHTANBHOTO cedenus Gymkepa (EpY pacuere OCIIEBKE 2 0epe1ca Ji0 CePeRHHE
PACCURTHIBAEMOrO TPOJeTA, HPH pacuere pefep — AO COOTBEICTBYIOMIETO Pelpa);
¥ — Macca ZMHHUH 06BeMa CHIIYUEro; @— Yroji eCTECTBEHHOTO OTKOCA CHINYYEro
{npUBOJATCHA B CIPABOUHARAX); 2/ — MEPEMETD FOPH3OHTANLHOTO CEUCHHA OOINHB.
X¥ TOCPEJHHE pPAacCYHTHBACMOTO HPOJeTA. ) .

* TIpu OTHOMeHHY CTOPOH bla < 2 maacTmAKa palOTaer B ABYX Haupasie.
HEAX, BCJAGICTBHE Yero NeNHHE HANDANKEHUT B nporub OYAyT MeHbIe, MEHbINR
GyeT pasrpyKAOmE MOMEHT OF PACTAFKEAIOWETO YCHIRA, 4 CYMMapHele Happd-
WeHus YMRHbIATCH OUeHb Majio ¥ HDE pacyere IO NpHBeLeHHBM (dopMynaM Oy-
BeT AMIIb HEMHOIO YBeJWUeH saiac mpogdoctd, (CnpasovYHHK [O CTPOWTENbHOMH
MexaHnke kopaGuasn, T. 2, JL., Cymonpomrus, 1958 r.)

TABJUINA 42, SHAYEHNS KOOOPHIMEHTOB v, y v P

igv v t 4 P iz v -4 u % ko]
2,115 { 141 2 0,367 | 0,38 0,972 1 9,38 5,5 {0,066 | 0,074
1,888} 77,3] 2,6 | 0,268 {0,281 10,865} 7,33 | 6 0,055 | 0,063
1,69 | 49 3 0,2 (0,213 0,764 5,8 | 6,6 |0,042| 0,054
15151 82,71 3,5 [0,153{0,166 | 0,671} 4,60 | 7 0,041 | 0,047
1,350 { 22,9 4 0,12 16,1324 0,584 3,84 7,5 | 0,036 | 0,041
1,218 16,51 4,5 {0,007 | 0,107 { 0,502 | 3,18 8 0,031 | 0,036
1,09 12,31 5 0,079 | 0,088 || 0,425 | 2,66 | 8,56 | 0,028 0,032
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TIAPABOJTMUECKUE BYHKEPA

TlapaGonuueckne GyHKepa ﬁpeJI.CTaBJIHIOT co00l €MKOCTH, OT'paHH-

YeHHEIE TOBEPXHOCTHIO _H3p360ﬂH‘IeCKOFO HUJIHHAPA U IBYMH TIJIOCKUMHA

crenkami  (puc. 69). , ,
Hau6onpmue wanpsokeHusn B THGKOR napa6ommueckoli oGosouxe
BO3HHKAIOT B €& BepxHeH TouRe y OYHKEpHEIX 6anoK. PaccuntriBaercs
rubxas ofosouKa Ha pacTsakenne, [lmo-
CKHe CTeHKH ¥ GyHKepHLIe GalKu pace ; 3
CUNTHBAIOTCS TAK XK€, KAK B OYHKes : 4 ViAT *
pax ¢ WICCKHMH CTEHKaMH. »
Kosdpummentsl neperpysku npu- ¢
HEMAOTCHd TAKHMH K€, KaK H JLid
OYHKepOB C IJIOCKHMH CTEHKaMH, C

Puc, 69 - 1. iy

Dopmyasl Aas pacueTa
napaGonuuecKux GyHkepos

S 3
1. ¥panuenne gpEBOH ouepTAHHA JuAmMAl y = éft_z (3:52 — 7)
%

' b
2, Maomage mONEDPEUHOro ¢gueHmA Gynxepa F = —4-fl.
3. Ofweu Oyekepa v = FL. ] s

4. Magcuuannnas opiaHata HArpy3aRy® Pyage = —4—fv‘ rie v — offnevnas

Macca CHIyYero.
5. TopusoETaAbEAS COCTABJMIOWIAN PEaRNHH B TOUKe OOjBECA

H e Paane B

- == 1%
3 iz
6. BeprugalibHas COCTABASIOMAS TOH We peaxuyy
’ P Maucl 5
V= —3 =% Vit )
7. [Tonuag peaxnms B TOUKE TOABECA
Ty H2}+V4,
8. HauGossmee Hanpsxenue B ofosouxe roamusol §
T .
=%

[Ipsmeuanme Oosaavenus cM. Ha pue. 69.

" [pumep 1. Paccuurath cransHOfl GyHEep G IVIOCKMMH CTEHKaMH
{puc. 70) mpu obveMHO# Macce CHOydYero y = 4,2 i K = 0,217
(9 = 40°), Mapra cranm — Cr13,

tgoy = 5z = 1,6; o = 587 sin 58° = 0,848;



sin? 58° — 0,719; cos! 58° = 0,281; cos 58° = 0,53;

tga, =4/2 = 2; a, = 63°24"; sin63°24" = 0,894; . ~ Tommuny ﬂeﬂﬁns gplizéiﬂréMfeM 13(; M’rgl;m e
2 yAt 9 oQAt QAT __ - E N vi= = - z =Y,18,
sint 6334 = 0. cos 03 24 0,200; cos 63°24' — 0,448, : . —qr( Oh) 0’845\157,2) :
a) OGm“BKa o : ITo tabn, 42 naxomuMm u = 6 4 0,5:0,15/1,62 = 6,05;

Crmetka, pacnoaoswennas nod yzaos o = 58°. : 2= 0,055 —0,013.0,15/1,52 = 0,0547;
Jlnuna crenku [ = YV £ 2,5% = 4,717 m. [lpu 18yX npoMexyTod- . o=T71u ( 1203) + 0,75¢ ( ) g 1 2W1=in -

47 —_— 62;
G ; = !
HEIX peOpaX NposieT MAACTHHRH 4, == —3 X : = 77:6,05%(1004 1 7157,2)2 4 0,750,845 (157,2] 1)*+0,0547 4-
S S A & 42‘1"3 6:;{’ 8 — 1110486080 = 2050 krefex? =201 MIla<
i : <206 MITa, pe Vy=1,467-1,833:3 888(0 657)(1,467.1,833-;,,
BN/ | +1:08+ VIA67-1,853:1-0.8)~12 u%
I T ' : 1 o 2 (1,467 4 1,833) = 6,6 m,
~ e : IIpoBepka npor36a¥
' ﬁ ‘ : 1008y _ 87 [100:-1\* o o
e | . S " v ‘73 ) 0 795(157,2) = 8,65
i) ' ¥=0 053-}-0 011:1,32/2,06=0,0701;
_ -
S 771/ =6,7T¢% 6( a )l}f-6,77 0,705} 1o 1672\ 0701 =2,04 om;
WS 1 g 100 6.
. 5‘3«/’ /8 ? 420 i<1
) = e T~
=B R VA A roBne T
X A 7 &‘? o | Crmenra, pacnoaoycennas noo genon g — 63°24,
Gl = o Iymua crenxu [ =1/ 4 + 2 = 4,472 w. Tposer a; == 47,2/3 =,
500 \abo), 2500 . |00 g 2000 v = 149,1 cm.
L 5 b gi=420383 (0217084 0.2) = 6,14 e/’ =
Puc. 70 = 0,614 rre/om® << gu
T Tak Kax HATPysKa U IPOJET y BTODOH IIACTHHE! HECKONBKO Mefb-
Pacqemon apisercs wmxuas naactunka. Cevenne [—I, TPOXOAS- e, wem y [epEOH, T0. NDHAAB Ty e TOMIHHY CIEHKH 8 = 10 mm,
mge uepes cepemniy npmma MJIaCTHHKY, HAXORMTCS OT Bepxa OyHkepa »_ HOBEpOUHbE PACYET MOKHO HE BHIIOAHATH,
ua paccrosumn 2z = 0,5 + -»4 = 3,833 m. C'ropon npsmoyro.ﬁsm&- : 6) Detpa
K&, HOIYYaIomerocs B CeueHHN 1——;1 oémm}m; GyHKepa paBHLL H— 7% I Pefpa nopfupaoTess AAf WMPOKOH rPaih (C YIOM HAK/OHA Gyl
x2:25=183mu08+52-2= 1,467 M. : , Be;}xgee pebpo {pnc, 1. =06~ -g— 95 =433 M3 2=05%
Hspmamaaae? H&pmm;noe Japiesne Ha CTeHKY B ceuenun I—I; f & __ — 1,83m4" = 1,2- 0,61 41 8 0352 rrc/ow® = 0,0352 MlTa,
= (e +?‘c{(}}§ &:};-”——24 gﬁigga «© iﬂ 0 719-;-(}281)—- Harpysxa ma pebpo (nepﬁeﬂmu{ym;mo obmuBKe}
=AU TCTMT = Bre/o : * p=0,0352: 1,391 mﬂﬁaza*\ifi
PacueTnoe HOpMajibHOE AapjeHHE Ha CTEHKY 7 o
¢ =ngg=12- 0,705 = 0,845 xre/em® = 8,45 To/m?, ’ . VisruGaomui Msagem“ My = -’?-é’l 9—55-———3-?-1-—— == 0, 123 MHu,
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Pacrarusaromasn cuna B peﬁpe — Ny Ilapnenne Ha CMeXHER rpamt
'Ha ypoBHe pefpa g = q =
Hnuna Bepxmero pe6pa ysgofi rpamu [ = 4,8 —--—3—- % 3,47 M,

Tlpoekuusa onopHon peagiuu pebpa yskof IpaHH Ha HanpapAeHHG
pefpa MHUPOKOM TIpaHu.

Ny gy L L QOOTLE2SAT ¢ 419 ey,
2 sinoy 20,848
- o0
y . A ”\“3‘5
ALALA %
] R 3,
2 = 3 \ \
g ~E E o \ |
e - AN
AN N 1 \
. dp=63°2%" 48
Pue. 71 Pue. 72

Haa peépa npuHuMaem | 250 x 16,
= 18,4 eM%y J oy, = J, = 4717 cu¥y ' paccTosiHue NEATPa TAMECTH
ceueHusa OT nojru 67,5 M.
B nuomans pebpa.BRogEM 4acTh obmmBkH mupunod 308, no 158
- B Ka}Kﬂ,}}O CTOPOHY OT pebpa (pnc 72). Iloanas niomankb pe6pa F =
= 78,4 + 30 « 1> = 108,4 cv.
" Hepo yroaka NOAXOJHT BIJIOTHYIO K OOllliBKe, KOTOpas Ha BHICOTE
67,5 67,5
67,0 MM OTXOAHMT 11O FOPHSOHTaNH Ha i 33,8 .
Paccrosinue no FOPU3OHTANH OT I'PaHH OOGHINBKY JO €€ OCH COCTaBe
aseT = n5a2 iET = 5,6 mv, CymMapHOe paccTOsiHHE N[O TOPH3OH-
TajdH OT LEHTPa TSYKECTH YrOJKa 10 ocH obmuskn pasno: 182,5 <
+338+56~221 9 M.
Paccrosne o1 ienTpa TMKECTH YroAKa J0 CPeAneil JuHIN OOMUBKY

cocrapaser 221,9 . sina, = 221,9 - 0,894 = 193,56 mm; paccrgogxgme
1

or OCH v J0 HeiiTpaipnofi OCH ceueHuHA BCero pefpa T
== 5 5 oM = BB av, 4 paccrosiHHe OT Heﬁwz)anbﬂoﬁ ocH JEo ¢BOBOJ.
Horo nepa vroaxa — 250 (0,894 4~ 0,448) — 143,5 + B = 199 mm.
MonenT Hnepuun pedpa OTHOCHTEITBHO HelTpanbHOl OCH, Hapaiaesb
noft ofmuBre J == 4717 + 78,4 - b,5% 4+ 30 - 14,35 = 13270 emd.

Moment COIip(}THEJEHHB HaﬁﬁOJ’Iee YEEUIEHHOH o1 I;IEHTP&'H:HGH

CCH TOYHH CCUECHHA COCTaBJAHLST
148

W = 13270719,9 = 666 cm®,-

-Hanpmxenue B 3T0OH Touke pebpa

ouz 013
% =".01081 0, 000865 —10+186— =196 Mila <R,

Orrocurenprsit nporu6 pebpa
i wbE 0,352.149,1.4333

T 76,8EF  16,841,3.2,1« 106.13960 68 <3

Jlyuna HuHero pedpa I = 6 — % 2 5=2,6Tm; 2= 0,6+ 3 2 4=

e= 3,17 M.
,E[aB.neHne Ha OGIIMBKY Ha' ypOBHe pebGpa
g = 1,2 +0,614:3,17/3,83 = 0,61 krc/fem® = 0,0600 MITa.
Harpysxa Ha pebpo p = gb == 0,06 » 1,491 = 0,09 MH/m;

My, = pl3/8 == 0,09 « 2,67%8 = 0,072 MH » u,

Japieune Ha cMexHBle TpaHd Ha yposHe pefpa -
g=28,453,17/3,83 =7 T1c/m? = 0,0685 MIla.

Jlavsa HHXHEro pebpa yskofi rpamn [ = 4,84—'3g = 2,13 m.
P -1

Pacmrﬁsammaﬁ cuia B pebpe N,=ga —
2 siney -

==

ﬂ 0685.1,572-.2,13 =0, 137 MH;
2.0,848

0,137 , 0,072 1t e
PacTATHBaIOIee HANPMKEHHE Op = giyam; + 7,0000628 = =13 4 115 =
= [28 Mlla <R,

8) Dynkepusie Gaaxu

Bec cninygero B Oyurepe
Go=nyw=12-4216.48-05-4(4/3)6-48 +1-08+4
+V6.48.1. 0,8];=1214,2+60=2302 T{:—-QQG MH,
Bec camoro Oyuxepa

Gp = nIGy2F5 = nKgBZF = L1+ 12+ 765 + 001 x
6--1
[2 0,56 + 4,8 +2 = * ]

4717+ 2=5 4,472

= 7,12*:(3 = 0,07 MH;
G =G, + Gg = 2,96 - 0,07 = 3,03 MH,
Horonnas Harpyska Ha Oaaxn

p=.§=_.§_&?:_r9 14 MHJm,
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Hna GyHK;apHoft Ganku nfmne*mm 6 M : ,
Mmam='p—6§l'2‘='('hlfg.—62' = 0,63 MH.w; : 7
Quare=P 5 =0,14%_-—.0,42 MH.

Cevenwe Ganku 700 x 8 4 2 x 250 x 14 (pue. 73)1

U= 22TE 19.9501,4. 85,7 =22 800 + 89 200=112 000 ., %

25014

2501

Puc. 73

— 112000 s. ____ 086 o onn T
W= 3070 o’y g e =205 MTTa << 206 MITa;

~ 0,42-1250
_ T 112000-0,8-10%¢
=59 MIla < 127 MIla,
rie R = 206 MIla u R, = 127 MIla, _
Npumep 2. OnpenesuM ToAmpHY 0COJOUKM CTaJBHOTO MapaGonu-
qecxor% 53§HKepamﬂ pynu (y = 31/m*) ipu f = 2/=12m. Marepuan —
crane Cr3.

Topusonranbrasn HopMaTuBHad coctasaaoman: H = (5/12) 3 » 62 =

= 45 Tc/n; ] _
BepTuKaibHas — V = % 3+6+12 =135 c/m.

Ilonnoe pacuerHoe yeunue B ofostoure T = 1,21/452 -+ 135% =

= 171 w7e/m ==1,68 MH/m.
Tomurpa crepru 10 mum,

Hanpsoxenue o = é:_g% = 168 Mlla << 176 MIla.

, Tak kax ofoxouka OyHKepa cBapeHa u3 JIUCTOB, TO HANPIKEHHE pac-
THKEHYA B JIHCTE He JO/IKHO HPEBOCXOJUTH PACIeTHOIO CONPOTHB/ICHHUS

CBAPHOTO 1UB& Ha pacTakesne Ry = 176 MIla,
150
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§ 11. KPYYEHHUE CKBO3HbBIX MPUSMATHYECKUX CTEPKHER

Jis BOCHPHATHA KPYTAMHMX MOMEHTOB CKBO3HOH NMpH3IMATHYCCKUL
érepixenk JOMKEH IMETh PellieTKY BC BCeX HAPYKHEIX MPaHAX (3aMKHy-
THIH KOHTYD) ¥ KeCTKHe Honepeudsle guadparmel B MecTax MpHJIOKe-
HHA KPYTSIHX MOMEHTOB ¥ B OIODHBIX CEUeHNSX.

Yenuda, sH3EBaEMBEIE KpYUeHueM B PacKocaX, IMOCTOSHHE BO BCEX
TIaHEAAX OJHOW rPAaHH CTEPKHA, 4 B [OSCAX MOTYT GBHITH PaBHH HYJIO,
OHITH TIOCTOSIHHEIME HJIH BO3PAacTarth 110 Mepe yIaJeHus OT MecTa NPHJIo-
JReHHs KpYTHmero MoMenTa X onope. [Ipy stom kpyTsmumit MOMEHT BH-
3pBaeT B HOfCaX, PACHOJOXKEHHDIX IO IHAarOHA/IH CEYEHH, YCHJIHA Of-
Horo sHaka (puc. 74).

Puc. 74 Puc. 75 ' Puc. 76

‘B crepxHAX KBaAPATHOIG CEUCHHS YCHIAA B HosAcax Jubo paBHH
HYMO (IpH NOJyPACKGCHOH PeleTKe HIH TPEYrOJbHOH ¢ COBMEICHHEMY
B CMEXXHBIX TPaHsX ys/iamu), Au60 NOCTOAHHE IO JIHHE nosica, B crepx-
HAX APSIMOYTOJIBLHOTO CEYEHHs YCHAMSA B TOACAX BO3PACTAIOT 1O Mepe
ylaJeHHs OT MECTa MPUJIOKEHUSA KPYTHIIETO MOMEHTa K 3alejKe.

DopmYJIEL U151 QUPEAEICHHS YCHIAUA B CTEPRAAX NPH AACTBUH KPY-
THIEr0 MOMEHTA HPHBEAEHH! B Ta0u. 43, rie sHaueHus M ,p IPUHAMAIOT
no tabi. 44, a sSHAYeHHs HEpPepesbiBAIOIINX CHJI, BOSHUKAOINX B Ipa-
HHX CTepXKHEH DasAHdHBIX CEYCRHH NHPH Kpyuenu#, — no 1abn. 45,

Hpumep 1. Tpefyercs onpenenuTs VCUJAHS B 5JeMEHTAX KOHCOMb-
HOT'O TPH3MATHYECKOrO CTEPKHA NP AMOYTOALHOIO CEUSHHS ¢ TPEYroJb-
HO# peleTkol (C COBMEIIEHHEIMY B CMEKHLIX IPAUAX YSJaMH) OpH He-
cummerpuunol Harpyske (pme. 75),

Yeunus B saeMeHTax CRIAAMBAIOTCH W3 yemaufi or usruba
{puc. 76, o) u gpyuenus (puc. 76, 6).

1) Viaru6 miaockoll BepTHKAALHOR epMul noa GeficTeueM cuias P/2:

B nosice (maHe/b Y 3aJeJKH)

7,6P
AR xS » 75P;
| b= T = —187P,
B pacocax Sy = __g__ ._255_ == —0,6950;
B crofigax Se=0;

B pacKocaX TOPHSOHTaNbHBIX cBAselt Sy, =10.
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TAB NI A 41, KPYTSM AN MOMEHT B CTEPYKHSX
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TABJAUDA 45. NEPEPESHIBAIOINBE CHJIBI B I'PAHSAX OPU KPYUEWMB CTEPKHEN

{Ipanuyroasuoe

TpeyruasHoe {PaBHOCTO-)
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=

, . , P
'2) xpyuenye cTepxkHR NOA Aefictuem MoMeHTa Myp = 3 1,6 =

= 0,75P: ' ) )
Mepl 6 (7 &t 0,75P7,5 2 1,58
S”:-—--__KL__(I___)__;__ [} 2 =1 » )____
B I‘IOﬂCfi I -6 a\ b2 1,5%--22 1,5 28, .
= —0,525P; :
. B packocax Sp= Mpody _ _ 0.15P1,52.5 __ 0 905p;

@+4+mb . (1,5242)2
B crofikax S¢ =0, e
B "PACKOCAX TOPHU3DHTANBHHIX CBsdel

: Mep  bds __ OTP 2 919 034P,

PETT @y o 1,52+2 1,5

4

3) cymMapHHe YCHJIHS: ‘ _ .
B mosice Syyaxe = Sn + Sp = — 1,875P — 0,525P = — 2,4P;

‘Sy.umx = (1,875 — 0,525) P = 1,35P;

B packocax Sp = Sj + S = — 0,625P — 0,225P = — 0,85P;
B crofikax S; = 0; : .

;

B PACKOCAX TODH3OHTANBHEZ cBfgell Sp o = 0—0,34P = — 0,34P.
Hpumep 2. OnpenennyM, HACKOABKO H3MEHHTCH YCHANe B IOfACE

OT KPYTAMEro MOMeHTa (CM. NpeAbIAYyIyi IpKUMep), ecn pewmeTka Oyaer
TPEeYroiibBOH ¢ HeCOBMEIIEHHBIMH B CMEKHEIX TPAH7X y3iaMd HJH pac-
KOCHas, 4 Takmxe noJypacxocHas. R

YBeqWueHHe YCH/HS B NOACE JJid IePBHIX ABYX CAYYAEB COCTABAET
(cm. Tabm. 43): ' : _

, ah 1,5:1,5 .
ke Mﬂp_mMap—m70,75>P—o,135p,

i 2182 100 ~ 26%. : )
0,526P . :
B Tperbem ciyuae (mONypacKoCHAsI DelleTKa) YCWiHe B Iosce
YMEHBLIAETCS Ha BeAWUHHY RAM np, wan 0,625Ph/f = 0,625P 1,5/7,6 =
= 0,105P, 1. e. na 20%. ' .

§12. METAJIJIMY ECKME KOHCTPYKIHH KPAHOB

flpamep 1. DcrusHbHE pacyeT MOCTa KpaHa-IeperpysKarens ¢ JkKecr-
KHM KpervieHHeM mMocta K omopam. TpeGyercs paccuuTarb nOKazaHHbIE
Ha pHC. 77 TOACTEIMH JHMMAME 3JeMeHTH (GepMbl MOCT2 KpaHa-nepe-
Tpy:RaTeNs HKECTKOR cucTeMEl no paboueMy cocroanmio A (cM. Ykasa-
HESl 00 NPOEKTHPOBAHMIO CTAJLHBIX KOHCTPYKIHH KpaHOB-Neperpyxa-
teaell, srim. Ne 41001, HHUMWIICK Tocerpos CCCP, 1962).

Coemuneniisi 9JeMEHTOR CBADHBE M HA BRHICOKONPOUHHIX Ooarax.
Marepuan KoHCTpykuuit — ctanp Kaaccos C38/23 n C44/29,

ST

a) OcuoRHBIE JaHHBIE NJS Pacyera

- OpHeHTHPOBOUHBIH BEC KOHCTPYKUHE MOCTa, GPHXONIIuAcH Ka
onny depmy, gp = 1,9 tc/m = 18,7 xH/m.,

Basa rpefidepHoit Tenexkkn IM, KoJeq 4 M. CxeMa HArpysox OT Te-

JeXKKM Ha pelIbChl NOKA3aHa Ha DUC, 78, BepTuKanpHoe HODMATHBHOS

o B, e &7 .
\ . - — LA
k w S
_ o T : il N/ 0\
8 + ANq?, §
~N
. 77 A ////1/7/////]{///////4 AL LI RE s g
 2pt Tex§=70 §x5=25 ! Lol
Puc, 72

" JaBJeHue Kosee TENORKA C rpysoM P? =353 xkH »u P% = 392 xH.

Cuna npopoabHoro topMoxerns T = 0,12 P, Hauboapmas CEOPOCTs
IBWKEHHA Teaexkn ¢ = b0 m/mun. ;

6) Harpyskn

1) HopmatupHast HarpysKa OT MAcChl MOCTA KpaHa, IPHXORSmascs
na onmy depmy, gp = 18,7 kH/m. Pacuernas marpyska Ha Qepuy
gp = 1,1 + 18,7 = 20,5 xH/m.

2) Jasaecnue Kojec rpeiieprofi Tenexkd npusejeno B Taba. 46.

3) INpononeHas TOPH3OHTANDB-
Hasl CuJia TOPMOMEHHA Telex-
KH -

T =0,1ZP = 0,1 » 1936 =
= 1936 xH.

4) Berep pabouero cocros-
mgua., Ilo TOCT 1451 — 68 gl
g8 =25 rre/M® B n, = 1 (Koxd- Puc, 78
(UIHeRT neperpyskiu).

Pacuernsifi CROpOCTHOR Hamop Beétpa: Ha Bmicote go 10 m g4 =
= 28 krc/m®;, Ha Bucote or 10 no 20 Mgy = 1,32 - 28 = 37 gro/md;
#a Bucote of 20 1o 30 Mg, = 1,5 + 28 = 42 rre/M®.

Aspopupamuteckuil KOS(UUUEHT MOCTa NpH HanDABICHWH BeTpa,
neprneniuKyAapHoM depmam (m. 8 u 9 mparu. 1, TOCT 1451—68), npu

dia = %2 100 ~ 7% u bla =87 = 1,14 cocrasuzer (uo vaGa, 5,
TOCT 1451—65)
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TABJHUIOA 46, JABNEHHE KOJEC T'PEAGEPHOI TEJEXKR

N asnenne i 2, P, 2 (Py+Py)
" G rpyaoM HOpMATHBHOE 353 . 392 —
G rpyaoM pacuernoe mpu n=1,3 458 510 1936
To ke, ¢ KosQDUIEEHTOM JHHAMHY=-
goctd 1,2 paa gepM MOCT2 H ONOP 550 612 —

s

0,5

6 = 3,3 — 0,3 2—23 +0,15%% =351 ¢, b n d—cw. ma pue. 77).

»agr

25

I3y
Pf"'? %

78510693

W=7
Sw=-467

o7 Za%g 115
Sw=531
A A

=084 =361\ Ly 755 ~0606 - =525
! Fw=-1038

Puc. 79 I

Harpyska Ha MOCT B [ONEDETHOM HANPaBIEHHY
Wy = goeb = 42 + 3,1 - 8 = 1040 xre/m = 10,2 gH/ M.

Harpyska Ha MOCT B NPOAQIBHOM HanpasieHun (n. 90 mpui. i,
TOCT 1451—65) mpu ¢, = 1/3, ¢, =38,1/3=103 u Fy= (10 $

4 70 - 25) 8 = 840 w.
W, = 42 « 1,03 « 840 = 36 200 xrc = 356 xH.

Jas secTKof onopet  Fy = 10-22 _ 110 ‘M‘; F=05(@22+

2
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4 24) 4 0,25 (5 + 12) = 27 »* (em. pwo. 79).
F(F, = (27/110) 100 = 24%,
Coraacuo n. 4 u 6 TOCT 1451—65, 8, = 0,87; £ = 0,78 1 04 ==

e= 0,78 « 0,87 = 0,68, Torma Harpyska nomepexk Mocra W; =37 X
%110 « 0,68 = 2760 kr¢ = 27,1 xH; spoas mocra W, = 13 W=

" == 9 kKH.

Jefictuem Berpa Ha rM0Kyo onopy U rpefidep B CBASH ¢ MaJIOCTHR
mpeHeGperaeM.
5) Fomosnen. PacuetHas Harpyska or roaonefa cocrasiser 0,1 v
MaccH KOHCTPYKIHH H s qepMsl pasra g, = 0,1 « 20,5 = 2,05 xH,
" 6) F'opusoHTanpHad NPOJNONbHAS HATPy3Ka NPH yAape TCJCKKH

0 Oydep cocTaBager

Po? 193,6.502 '
T = = e —46 1c=450 xH
‘ ) g6 9,81.602.0,3 6 ’
rae P = 193,6 xH — macca TenexKH € IpysoM (pacuetHasn); U=
= 50 M/MHE — CKOPOCTb TEJEXKKH B MOMEHT yAapa; 6 = 300 mm =
= 0,3 M — xoxn Oydepa; g — yckopeHue CHJE THMECTH,

p) Pacuernsie KOMGHHANNHE HAMPY30K

OcHoBHEE HarpyskH — 5TO CyMMa Harpysok, yKasaHEHX B . 1,
2, 3, OcHOBHHEE H ROTONHHTEIbHEEC HATPY3KH — CyMMa Harpysok, yka-
SaHEHX B 1. 1, 2, 3, 4, 5. Oun npuHUMAIOTCA C KO3DPHINCHTOM CO%e-
rtanus K, = 0,85.

OcHoBHbIE K cayuafiHbie HATPYSKH — CyMMa Harpysok, yKasaHHHX
B 1, 2,3, 4,5, 6. 9TH HATPY3KH NPHHUMAIOTCH ¢ KO(DPHIHEHTOM C0-

yeranna K, = 0,7,
'r) Pacuer raaBHbiX depM mecra

- Jlunnn BIHAHEA YCHAHH 7eMEHTOB (epMbl MOCTA KPaHa nOKA3aHk
ma puc. 79. Ilpu BepTHKaJIbHON HarpysKe IMOJKOC JKEeCTKOH onopwt Xpa-
Ha He pabOTaer, W MOCT onHpaercs Ha ape croiiku. OpRHHATH JHEHI
pauanna O, u V, nogyyaeM METOAOM MOMEHTHEIX TOUYLK:

1-80 ‘

Oaa 0, ny=

M= **75:5 95==0,893;

Has Uy .80
1.35m—— 25
, 0 0,803 1,—0,803.2,5==2,008;

h= )
36 > e _.;2&5.. i
1y=2,008 =-=1,606; 1,=— 1,606 — 1,115,
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Lns Dy ‘ ’ - -
=V FTF=943m m= ——( 1;20' -—1) 9’84 2= —0,168;
n,=0,168-2=0,336; 1= —(1.45/70)(9,43/8)= —0,7568;
1,=0,758 25/456=10,421.
- Veuaus om Macce KoHCMPYKYUL: o

0, =gle = — 20,7+ 46,7 = — 965 xH;
U, = g2 = 20,7 + 52,1 = 1080 xH; -
- D, = glo = 20,7 » 10,38 = —215 kH,

i ] ‘1035 T yp@e&;zmeﬁammﬂ!

L £ !,{;g . &y
3 g‘: ' 9,57. Fiteeiigsidy IH-IHHIHIHIHIVUHHlUl
o—— N 7 X d
4 I L R -
f/‘é/ ‘////{///,;01 {E 79 . 70 ] 25
v - 4 - -
Puc. 80 - Puc, 81

- Yeunun om epelipeprod - mesedcKeL:
04 = —1,785 + 550 — 1,465 « 612 = — 1875 xH;
01 = 0,464 - 550 - 0,785 » 612 = 735 «kH;
Ui = 2,008 - 550+ 1,606 + 612 = -}- 2085 xH;
Ui = — 0,578 » 550 — 0,98 . 612 = — 918 xH;
D4 = — 0,758+ 550 — 0,606 + 612 = — 787 kH;
D% = 0,218 - 550 - 0,37 - 612 = 346 xH,

Yeunrus om mopmodxcenus measexcxy (pue. 80y

T = 193,6 xH; 0,57 = 96,8 xH;
R = 96,8 « 22,93/70 = 31,7 rH;
Oy = 31,7+ 20/8 = + 79,2 rH;
Uy = & 317 « 25/8 = -+ 99,5 xH; -
D, = 4 317+ 9,43/8 = 4 37,4 xH.

Baaveuusn x (puc. 80) B3smret no puc. 79.

Yeuang om eempa paboeso cocmosHus. B nepepaue BOTPOBHX Ha-
TPY30K NPHHEMAET y4acTHE CHCTEMa FOPHIOHTAABHELIX CBA3efl no gep-
MaM, KOTOpasi COCTOMT H3 CBs3eBol (epMbl UG BEPXHHM Iosicam (liH-
puHON 7 M) U ABYX CBSI3eBHIX (epM IO HIKHUM HOsiCaM U €30BbiM Oaj-
kam {kaxgan mupusolt 1,5 m). ectkocTb cBAZeBbIX depM PONOPUHO-
HaJbHA KBaAPaTy HX MIMPHHEL (NpH OJMHAKOBHX CEYCHHAX IOACOB):
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Zna BepxHefi CBsi3eBOH depME o
7 = 49; 119 HKHHEX CBA3EBHIX 05 Wp=178el

q:ep}n{z : 1,82 = 4,5; Beero 53,5, L. S S—
2 BepXHue CBA3 ~Tix v <
p 1l IDHXOAHT- LX) \ g AT

e 49/53,5 ~ 0,9 ofmefi nomes
peuHol KecTKOCTH MOCTa, a Ha ™

nmwxane — 4,6/63,56 ~ 0,1 (0,06 W S { :
Ha Kaxaywo depmy). ITponopumo- ’Q*——-Z?—-v—-‘ Gty
HaNBHO KECTKOCTAM pacnpene- R

JIMOTCH NONEPEUHHE TOPH30H= Puc, 82 .

TaJbHbE YCHIHG! ) .
BeTep momepex mocra (puc., 81):

R=0,(10+70+25) (1_“4:12&%5_;25)%=41,4@1=
- =41,4.10,2 =422 gH;
%20 w3 o;_—_-i(i.‘?.z%:“‘i’i—‘mz.za){’;_“’_: +495 xH;

x=20 M3 Ug=-- (1&22'—35*-—- 422:25) 0’795 = 30,8 gH;
’ ., D,=0
‘Berep BRoab Mocta (pue, 82):

178.26—0.
R=—— m& 1.7 68 xH (na onuy depmy);

0,=1 ...“-58;2" = 170 kH;
U,zi;‘%?i_.—.i 212 xH; )
9,43 .

Buavenus x {puc. 80) m3arm mo pue. 79.

Pacuernnie petpome yeuius 0, = = 495 xH; U, == 4 212 «H;
D, =480 xH.

Yeunaus or roaonena pasun 10% ycuanii ot MacCH KOHCIpyKuwmi.

Yemmusg o yaapa rpelihepuol Tenexgu o Gydep {puc. 80):

T =450 kH; 0,57 =225 cH; R =222 =735 xH; 0,=
== 73,5 « 20/8 = - 184 «H;
U,=- 73,5 « 25/8 = = 230 kH;
D, = & 73,5 » 9,43/8 = = 87 xH,
Buauennn X B3ATH [0 DHC. 79,
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1) Pacuernbie 1 HOpMATHBHbIE yCHAUSA

* Ycuausa O pacueTHBIX Harpysok ¢ KOSQ(HUIMEHTOM JMHAMATHOCTH
npuBefens B Tabn. 47, YCHAHS OT HOPMATMBHEIX Harpysok Ges ydera

IUHAMHAECKOTO Kos(duuueHta — B taba. 48.

e) ﬂonﬁ‘op ceuennii (ta6a. 49) )
¥ IPOBEPKA HA BHIHOCAUBOCTD (Tada. 50) -

TlonGop ceyennil jam B Tabnuue. .
- KOHCTpYKIMY Ha BEIHOCAHBOCTD IPOBEPSAEM [0 CEUCHHIO, ocnabies-

HOMY OTBEDCTHSIMH, NPH PacueTHOM CONPOTHBJICHHMH Ry, tne

" .
Y = 2—bp — HIPH garbOJBIIEM HAOPSKCHAN pacTAXEHNA

. 8 : .
HYy= —ap - JIpH HanboAbIIEM HEHPH}KEHHH cxartu s,
p= Oyus/Onane = Nynn/Nuaxes

KOS(QOHIHEHTH @, b ¥ ¢ NPEHUMAIOTCS N0 YKasaHHAM CHull II-B. 3-72.
Upeno HUKAOB H3MEHEHHS] HATPY30K B Npejendx, yKasaHHHIX B

Tabaune ycuauil, paBHO 1 MuH. :
Tlo . 12a Tax. 70 CHall 11-B. 8-72 rpynmna smemeHToB — 3.
[To tabn. 42 {(ram xe jas CTaliu Kjiacca 44/29) o =1,8; b= 1,2
re=1,2 1 A% craiu Knacca C38/23 a =1,1; b = 0,95; ¢ = 1,55,

1,2

s :—-——-———————_—:_O 75""
Yo. =1 g10,2141,8 o
1,2
—_— 2 =0,6'
Yo, 1,84-0,173.1,2 ’

1! =0,745.

Vb, = 70,95 40,308+1,55

) Pacuer Kpenjenus 34eMEHTOB
BHICOKOTPOYHBIME Goaramm

IlpenesibHoe CABHTAMONIEE YCHIHE HA OJHY MIOCKOCTh TPEHHS IpH
OJ\HOM BBHICOKONPOUHOM GOJITE€ COCTaBJSET :

Ng = mfP = 0,9 + 0,65 + 0,650,F 53 = 0,3220,, Frs.

Ilna GontoB ¢F 22 Fop = 2,81 cM? Mapxa craia 0o/ToB Cr40X;
o, = 11000 xrc/em? = 1080 MIla; Ng == 0,322+ 1080 s 2,81 X
% 10~* = 0,0976 MH. ,
Heofxoaumoe 9Hcao GOATOB AJf NPHKPENJIEHHA 3VICMCHTOBI
AAf 0; g == Nmagg!lﬂﬂ = 2,98[0,0975 = 31 Ty

» U, ng=8,905/0,0975 = 40 mr.;
» D,ng= 1,039/0,0975 = 11 mm,
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* @M. OpOLePKY Ba BEBOCHRROCTD.

TABJUIIA 50. NPOBEPKA CEYEHUI 3JIEMEHTOB $EPMbI HA BHIHOCANBOCTL

DaieMent __-l}\—,N['(H ) p -y Ry, Ma
0, 593 —0,214 0,756 193(>192)
—2780 . -
Vs 3084 —0,173 0,6 153(> 152)
: — 532
D, . ggg -—0,338 0,745 154(>95)

Mpumep 2. DcKU3HBI pacyeT MOCTOBOTO SJEKTPHYCCKOTO KpawHa.
KOoHCTpYKIHE MOCTOBOrO KpaHa (MOCT KpaHa) COCTOAT H3 IBYX I/aB-
HBIX 6aJ0K H JABYX KOHIEBHIX 0alOK, HEPHEHAHKYASPHBIX IVIABHHIM.
I'naBubie GaJKH HECyT HarpysKy OT TPy30BO# TENIeXKH € TPY30M 1 OT
II0LLAKH ¢ 060pyaoBanueM. KpensTcst OHH K KOHIEBEM GajkaM, a KOH-
IeBble OMHPAIOTCS1 HA XOJIOBLIE TEJIEKKH KpaHa.

Ceuenye raaBHBX GaJok KopoOuaToe, BHICOTA €r0 yMeHbHIaeTes K
onopam. Ceuenne KOHIEBHIX GaJOR TOxe KopoGuaroe, HO NOCTOSTHEOR
BBICOTHI. '

KOHCTPYKIMH MocTa cBapHee. Marepuan KOHCTPYKLMi — CTajib
Cr3. PacuerHsle conpoTusienus usrufy R, = 196 Mlla, cpesy Rep =

= 118 MIla n yrnoBbix cBapuux meoB Ry’ = 117 MIla npunars no
CHeNHANbHEIM TEXHHUECKHM YCAOBHSIM. -
TporuGet GaoK He JOJMKHB NPEBBIIIATD Ya0e TpOJRTA,

a) OcuoBHble aanubie JJs pacyera

[PY30NORBEMHOCTE TEARKKE, T « + + « = « + 1+ » Q=100
Tlponer MOCT, M . + + o+ o & v+ % ® o ¢ 5 & = L==43
Tlposer KoumeBoRk BaZK®m, M . . o+ « o « + o+ o 1=538
Posay palOTH KPAaHA . . 4 s + + v ¢ s 4 s e Jlerxafi
CKOpOCTG NMEPOABHIKEHHS KDaHa, M/MUH ., . & o + Uxp==25
Kosthnuneats yciaobui pafors Daiokl

CHABHEIR » + o o » s s 8 2 v a s 0 o x . m=08

Koauemx...,..,........m=0,5
Pasa TONCHEKE KpaBa, M« o« o+ 4 ¢ = ¢ 3 4 ¢ 3 B==29
Hlapnda DYTH TEACHKEH, M « + « » + o s + & & ¢ b=38
Becrenemxz,'rc............‘._,49

HopmaruBapie JaB/ieHHS KaTKOB!

P P%,, 4 Plo = 4"'3’31 -+98-9,81 =373 kH;

P2 L Ply= @_‘_i_@i 4-92.9,81 =314 xH.

Haufoasiee npubinmenne paBHOACHCTBYIOWEH AABACHHSA KATKOB
K ocu Komuepo# Gaaku [ = 1,9 M,
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Bec KoHCTpYKUMA, TC.

rnapHbX GadOK .« & 5§ % . s » 54
BepXHEl - [AOIIaJKH H MOHOpENbCaE 3.7 -
BYOKHER TIIOWAAKE « . . . - 37
51557, S T A 16
{naBacnEe HTMX UETHPEX KOHCTPYKUHA — paBHO- i
MEDHO “paclpelielieHHOEe) B
Kabuubl (COCPENOTOUEHHAs HArpyska) . 15

2neKTpOOGOPYAOBARAA (COCPELOTOUCHHAN HATPY3Ka) 5
Konuepo# Gaaxm . . . e e 2

=

Koaci}c}muuem neperpysKs Beca KOHCTPYRUHA W 0GOpYLOBaHHA
n=1,1. .
KoshduiuenT neperpysky BePTHKANLIOrO JaB/IEHHS KaTKOB TeIeX-
Ki OT COGCTBEHHOTO Beca TeNexKH ny == 1,06 u or rpysa ng = 1,2.
Cxema KOHCTp yKI il 4 BepTUKaNbHOR HarpysKH noKasana na puc. 83,
€XeMa TOPHSOHTa/JBHON HArpyskH — Ha pHc. 84. '

Puc. 83 % Puc. 84

Bce HarpyskH BXOJAT B OCHOBHoe coueranne. Jlas ofecnevenus He-
obxozuMoii KeCTKOCTH FriaBHBe Ganku KopoOuatoro CedeHHs JOMKHbI

HMeTh BHICOTY h == TIZ — 51(—) npoJieTa, WIHPHHY NOSCHBIX JIHCTOB
0,4—0,5 BricoTHl 6aNKi H PacCTOSHHE MeXIy CTeHKaMmu b, yIOBIETRO-
pmomee TpeGoparnam L/b << 60 u h/b << 3,5. Stum TpeGoBaHKAM YHOB-
. JIETBOPSIOT CjeAywomuye pasMepsl Ganku: hg == 3000 mM (hﬁz % L)
y mppuua nosicuux JwcroB 1200 mm (1,2/3 = 0,4) npu  paccrosiHuu
wescay Gaikamn b= 1000 mm (Lb=22=43<60 n =3 =
= 3 < 3,5).

Bricora raasHoft Gankn npunsta nepemenuofl (puc. 85) m pasHa
Ha OUOPAX BEICOTe KOHUEBLIX Gajiok.

Bricora koHueBrs Oaxox npmuara 1500. MM, 4TO COUTBEICTBYET
1,5/5,8 ~ 1/4 nponera.

6) I'nasuan Ganxka

Cxema marpyxenss Oaixm nokasama Ha puc. 86.

PacueTHeiMy ceveHusMu Ganku geasorcs ceyenns 1, 2 u 3, or
CTOSIIME OT ONOPH! HA PACCTONHAAX ¥, = 0,75 M; x5 = (B/2) - 0,76 =
= 3,25 M 1 x; = 20,83 » (puc. 85),

}64 - S

Hocmosnnas HazpysKa

gi= Gg-}- GﬁJI-B'!l:GHﬂ-H’{‘ Gop 9,81 ___:54 ‘1‘3772:33 JF1 '6‘9,871 = 14,4 xH/m.

Pacuetnass Harpyska g = fn,q° =1,1-.14,4 =158 rH/m.
Onopnas peaxuus . "

L L—29 —18 15,8:43
A=-l2—-—{— Gy ( —. )"l!',Gq(L ) 9,81&02—3—4—'+

+§ﬁ___%;;5_2_5_ 9,81.1,1=391 xH.

G, & 6r 4§

o FHIEIEI I TZACTIACRNREIGH
§ 7 N
P - 750,
350 |P%k0] 7 atsoo (5006 Y L350 B __ :
T 43m00 K i 21,5 . 218
Ly - —
Puc.85 : Puc. 86

M;=0,75A——"°—’27—5‘1 =o,75.391;1:”_’§-'2‘-’z—7i”= 988 kH.m;

M;=5,25-301 2520 167

' ~M;——420,83.391—-———15’8’;0’832 —(5+11,83+ 1,5.2,83)9,81-1,1=

?4200 KH-M.
Qi =391 — 15,8 » 0,75 == 380 gH:
Q; = 391 — 15,8 » 3,26 = 340 kH;
Q4 = 391 — 15,8 « 20,83 — G+15+98-1,1=—9 wH,

Bpemennan 8epmuranoHas ROZPYSKA (puc. 87):

P, =11 Pp-+ng Pe=1,06 i‘9~j—-§‘— +1,2.28.9,81 =432 xH;
P2=(1,£)5 -f’gl-q-, 1,2.22) 9,81 =362 kH.

Pasuoneficrayioman P = 432 4 362 = 794 xH.
PaccrosiHie paBHOAGHCTBYIOMEH OT CHJIH P,

a = 2,9-362/794 = 1,33 w.
Pacuerntie ceuenns x3 = 0,5 (L —a) = 0,5 (43 — 1,33) = 20,83;

%y = 3,25; %; = 0,75 M (upnt KpafHeM HONOMERHH pasHojelicTByomed
1,9 M),
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@3 = A, = 794-20,83/43 = 385 «F; Mi = A, - 20,8 = 58
% 20,83 = 8000 kH - w; A

Q= A2=79443_,—3%:L£3.=71o kH; M;=710.3,25=2300 kH.x;

Q)= A,=T794 43:31’9::758 gH; M ==758.0,75==570 H.m.

.o qa Y
%3=2083 2.2, i %—L{
N 1 . i
: IR LR s 580 | 505
_ sl ,..§
1 g5L4=215m T
. % ’
Lg=43mM B op— : X
- -7 O -0
Puc. §7 { | t‘?}
S| 0l we Jlw -
-3000x12
Puc. 88 d
s 1200 ¥ ‘

-
%

Cymmaopras eepmuKaibras HOePYsKa:
’ =M; 4 M =288 + 570=858 kH.u;
=M + M} =1187 + 2300==3487 kHm;
Mz=M, ++ M ==4200 -} 8000 =12 200 kH-m;
Q2 =Q; + Q=380+ 758=1138 xH;
Q2=0Q, + Q=340+ 710=1050 kH;
)y=Q; +Q}=—09+385=376 kH.

BpeMmennbie ropnsoHTasbHLe Harpy3Ks — CHJIH HHEDIHH TIPH TOp-
MOXKEHHHM KpaHA. '

Tak kak cxemnb! IviapHo#l Gajiky B NOJOXEeHUsd Harpysok B BEpTH-
KaapHOH 1 FODHSOHTANBHOA TIOCKOCTAX OJHHAKOBH, 2 CHJA4 HPONOJB-
HOTO TOPMOXEHHS KpaHa HDH THuC/e NPHBOAHEIX KOJec, PaBHOM HOJO-
BHHe o0LIETo unCsa KoJjec KpaHa, cocrasasier 00,1 oT cooTBeTcTBYIOMUX
BEPTHKAJBLHEIX CHIL, TO M H3THOAIONIHE MOMEHTHI H IIePepEe3HIBAIONIHE CHIN
B I'OpH3OHTaJIbHOH miockoetu cocrasasior 0,1 or comae:rcmyxomnx

. SHaAueHHH B BEPTHKaJIbHOH AQCKOCTH:

Mt =0,1M2=0,1.858==285,8 kH-m;
M =0, M2=0,1.3487=2348,7 xH ™3
M =0,1M5==0,1-12200=1220 xkH-m,
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Q1 =0,105=0,1-1138=113,8 gH;
Q@ =0,1Q5==0,1.1050=}05 xH;
Qr=0,1Q2=0,1.376==137,6 kH.

ITposepra cevenua 3—3 (puc. 88), I'opusonranbube yemaas Jedi-
CTBYIOT B OCHOBHOM HA BEPXHIOI0 YacTh Ga/Ki C NOTEPeuH MK Anadpar-
mMaMu BoicotToli 700 mm, cymamuMH Kak JUIsi BoBjeueHHss B paboTy
9ACTH BEPTUKAJIBHBIX CTEHOK, TAK H JUIS Mepesladi NABJCHHS KaTKOB
TeJAECKKH HA CTCHKH.

Crenkn 0anxu Ha BeicoTe 600 MM OT BepXHEro mofuca YKDervieHb
ABYMS UPOROMBHEMH meesiepamu Ne 14, BraouennsiMum B paboty
Oaqkn. F =120+3,6-4 1202 42, 300ﬂ1+2s 15,6 = 432 -
+ 240 - 600-4 31,2 = 1303 cM?; -

— 432-251,8+31,2'90-5240-151 =95 o
1303 :
J, =432 . 151,8 4 240 » 1512 - 2 (1 - 300%/12) + 31,2 - 90° —
— 1303 - 25% = 19 355 000 cm%;
=19 355 000/,]28,6-—: 155 000 cm®;
Wye=19 355 000177 = 109 000_ca®,
Hns sepxuedt wacta Gaaxu Beicotod 700 M

g, _36‘2" 42470 50,52 4+ 31,2 » 58 = 981 000 cu’;
W==—981 000760 = 16 300 cu’

M3 | M; 12,2 1,22 :
= e z 2 = N
G, v + TR + 5,018 154 MIla < 157 MIla,
rae mR, = 0,8 « 196 = 157 MIla.
GH=M32W§_= 12,2/0,109 =112 MIla < 157 Mlla.
IIposepra cewenun 2—2 (puc. 89):
F = 432 + 240 + 450 + 31,2 = 1163 cum%

432*114 3—1—311:2;355-240-!}3 »5 =20,6 o
Jo==432 . 114324 240 » 1135% + 2 (1 « 235%/12) =
4 31,2 « 52,5 — 1153 + 20,6* = 8 816 000 cn’.

==8816000795,5=92 500 cv®

$=88160007135,1 =65 400 cx%

3,487 . 0,349
—2 =59 MIla < 157 MTla;
s =002 D063 < &

= 3,487/0, 0654 = 54 Mlla << 157 Miia,
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[Ipoeepra ceweniia 1—1 (puc. 90}
F =2 240 4+ 2+ 150 = 780 ou® -
J. = 480 - 76° + 2 (150°/12) = 3342 000 cu’;
W, — 3 342 000/77 = 43400 cu; “'
S. = 240+ 76 -+ (2 » 75%/2) = 23 800 cm

1

Fl
S, = 240 » 76 = 18 200 o’

Jo= (2 120°/12) + 2+ 70+ 50,6 = 39 8000 cu;

1Y ¢
7200 .

T — o 1200

gi <IL 14 !

I R N

h P >4 : [ e
é ¥ & 4 oA
| gl Rl ) w0 0

& b3 wog . e

X -t : '

ST a4
() B ’
N b’ ) )

Puc. 89 Co- . . Puc. 90 ..

| W} = 39 3000/60 = 6500 ex®; f

*§,858 0.0858
. s =33 H 57 ;
7 0,083 - 10,0065 MIla < 157 MIla

1 1188:0,0288 4y Mpla << 94 MIla,
0,03342-0,02
. T1e 0, 8R,p = 0,8+« 118 = 94 MIla, ‘

VoerofiunBoCTs CTEHOK He ApoBepsieM, Tak Kaxk Haubonee CXKaTHE
30HE! CTEHOK YKPEHJIEHb! NONepeyHpMi Juapparmami, a Hinke JuadparM
HOPMAJIbHEE BANPSIKCHHS OUEHD MaJbl. TIposepka obuielt yCTORIHBOCTH
Ganxu Kopofuaroro CeueH s ¢ NoNepeuHbMu JAuagparmamu He Tpedyerca.

I pogepka NOACHHIX webs. BuicoTa IMBOB NPUKPEIVICHHS NOACHEX -

JIHCTOB B = 6 MM, cBapka pyunasi f§ = 0,7.

= $a . LISOOE 37 Mila <90 MIla;
4.0, Thy Js - 4:0,7-0,006-0,03342

rze 0,8R°==0,8-113=90 MITa.
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B) Kenneras 6aaxa

== 2 Te, :
B BepTHKanbHON NIOCKOCTHS

QB=Q§ +035Gﬂnq=1138+0,5‘2' 1,1 _ 1139 KH;
u Mimaxe'—'—-‘QBl 1=1139 KH:M. '

B ropusontanbHOH mAOCKOCTHI

o )i~ Gy ;
Q =0,5H=0,5 Q";G =—0,5 ]2"2’9"4" 9,81=239,3 kH;

Cxema marpyxenns Gaiku nokasdna Ha puc, 91, Bec Gaxxu G, =

M e = @ + 1 = 39,3 xH - m,

_ 200 ,

_ o :

oass.  abhase ML

. g
¢ A P R EL
‘ *Stwolzo liw °

o) 3600 Wi N o

0| 600} |150

Puc. 91 R Puc. 52

 Ilpopepra ceuernns wownuesofi Gaaru (puc. 92):
F§%s2+2f 150+ 1 - 2« 15+ 2 = 180 - 300 + 60 ==

= 540 em% )
18060 o
¥ 0 76=16,9 com;
J,=9Ll 15 4 180 4 2
o= 2105 4 (180 -+ 60) + 76% — 540+ 16,9° = 1 795 000 cu;
_ 9.909

Jy =25 + 300 + 35,52 + 60 « 37,5 = 585 000 emt;
W, = 1795 000/60,1 = 29900 em®, W, = 585 000/45 =
= 12 000 cm®
S, =180+ 59,1 = 10530 cm®
Siy2 = 10530 + 2 (68,1%/2) = 13 900 cn®,

1,139 T 0,0393

ge=g. O ==
xt 0y 0,0299 ' 0,012

=4} i}:‘lﬂa < 98 M3,

. 5Ee mRy = 0,5+ 196 = 98 MIa;

e Bz 1,149-0,0139

7.5 —-0391795-9,62.':44 MTla < 59 MIla,
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rne MRy, = 0,6+ 118 = 58 MIla. :

I1posepum ycmoiuusocme cmenku. B KOHUEBHIX Ganxax, B MecTax
NpHCOGAMHEHHs K HHM [JIaBHBIX GajcK laHbl HONEpedHbie auadparvn
no MPONO/KEHHIO CTEHOK IIaBHBIX GanoK.

- B cpenuedi uaCTH KOHIEBOH Sanku AeficTBYeT TOJBKO Aarnfaioiui
MOMEHT, B KpaHHUX 4acTax (OT [ViaBHHX GasioKk 100 Onop) ReHCTBYIOT

OIHOBPEMEHHO IlonepeyHas CH/I2 H usrubaiomui woment. B cpenued -

wacTH Gajiky mauHO# 3,8 — 2+ 0,6 = 2,8 M mnocepenrHe TOCTABAEHO
oxno pebpo. HauHa OTceKa papHa a4 = 2,8/2 = 1,4 m.

 Ceuenye 6alKH HECHMMETPHYHO, TO3TOMY BHICOTY CTCHKH NPHHA-
MaeM paBHOHi YIBOCHHOH BHICOTE CATOH S0HE!: = 2 - 581 =1162 Mm =
= 1,16 m; alhy = 1/4/1,16 = 1,2 << 2; hefS = 116/1 = 116> 110,

Tak Kak B cpelHeM yuyacTKe 0aliky Oy = Opt=0, 10 ycToiyH-

BOCTL CTEHKH mpoBepseM mo dopmyne o/0y < 1.

1) o, = K4 (100 8/ho)® = 7,07 (100 - 1/116)* = 5,25 Tc/ey® =
=516 MIla. ‘

3nagenne K, onpereaeso ne npui, 39 no sHaveRUo

b /Y 08 B (Y=
y=C ( . ) 0.8 116( ] ) _2,5.

Ko==T740,27 123 —=7,07;

-

9 o,=K, ( 1008 )*_—.Q,S(M) =7,05 1c)em®=695 MITa,
hy 116

rre K, onpefeneno Takxke no npua. 39 mo sHadennio ally = 1,2
O6a 3HaueHNs G, 3HAUHTENLHO NPEBOCXOAAT O, SHATHT, TpeGyeMoe
ycsoBue 0/0g << 1 ynoBreTBOpeHo. Lo
[1pozub znasHbix 60.40%. TIporud Ganky onpeaeasnerTcs or BpeMCHHOR
HOpMATHBHOH Harpysku. (pue. 93): :

" =373 xH; P3==314 gH;
C=-373 25 4 314 2® _o45«H;
Mp = 345 - 20,06 = 6900 gH - m;
Mp, =345 - 92,95—373 + 2,9 = 6850 kH + 15
M, =05.21,5 =10,75m
M, = 0,5+ 20,06 = 10,02 w.

sMeHeHHe MOMEHTa WHEpHHE MO AIHHE GaaKu:

yuactox 0 — 0,75 M, J; = 3 342 000 cm%; 10 xe, 0,75 — 5,75 u,
J, — nepeMenusifi; To xe, 5,75 u samee, J ;= 19 355 000 cm’.

Tak KaK H3MEHEHUE MOMEHTA HHEDHMH IPOHCXOIHT Ha HeGo/bIuHX
YUACTKAX N0 KOHHAM, [Je K TOMY JKe MOMeHTH HeGojbiuue, TO STHM
u3MeHeHHeM MOXKHO npenebpeus, cuntad J = Jyaue = const u BME-
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cro ag;opm M :J nonb3oBarbCs ANs OnpeleicHAN NepeMelleHni aMmo-
poa M: . ) \

Mgl '
EJ} =3 (Mp + Me) + MoMp, By + 2 (My — My %

10,02 « 20, 0¢
X (M, — Mp) = 2 20% (6900 4 6850) + 10,02 X

X 6850 « 2,9 + 22 (10,75 — 10,02) (6900 — 6850) =

= 1 119000 kH «»* = 1119 MH o',

1.
7 .
L oono5 BSVAS mor ! 7'_9 : i 7
P R L7 ity I L ' P
iy 43 2 ;b_ :
M’ 2 ﬁv\l‘&'z ‘ ) 1 i 1
RS
P Moy} 181y A (7'4 E,A —
% cAN— |
o AT N 5
a5 315 sllam - £ P
% ME
Puc. 98 . Puc. 94
i 118 1 I

PR R W TR N P TR T R T

} = 4300/1660 = 2,6 cm.

[poeu6 rongessix Garok om spemennol nazpyskn (pue. 94). Ipu
HanboAbiieM NPAGIIIKEHHH TENSKKH K KOHDEBO# Ganxe (¥ = 1,9 w)
IaBJEHHE Ha KOHHEBYIO OajKy COCTaBaner

P = (373 + 314) (43 — 1,9)/43 = 658 xHj
EJ g=2 i_gf-—:‘j-ﬂ,s +2 2215 1 0P s 04P;
y __ 1,04.0,658 — I <_i__
y  2,1.108.0,01795.5,8 7650  700°
Tar xax nporu6 KoHueBHX 0aJIOK OKa3a/jeA HCSHAUHTEALHEM, TO

fIpH pacuere MOGTa Ha KojeGaHH: PaCcCMaTPHBAEM TOABKO gporu6 raas-
HHX GaloK.

r) Pacuer mocra #a xoaelanus

BpeMs saTyxamhn KoseGanuii No/mxuO Onith ne Goiee i5e
TMeprox cobersennsix RojeGapufi TaBHEX 0afOk omperessercd
EaK 117 CHCTEMH ¢ OLHOW OTenenbio ¢Bofosn (HeBecomas Banka ¢ mac-

i



coft, COCPeNOTOUEHHOH B CepefHHe TpPO-

. 6, 64 ¢ nera) mo dopmy.ae
) IO 'fB ‘ = 2n]/_m7fC
9 ‘ ) .
18 43 ) rae #m -— NPHBEfGHHAS K CepejluHe mnpo-
}  Jera macca GaJKH H - FPY30B (BRIIOUAS
Puc. 95 Maccy mopoxHeft Tenmexku); K — xecr-

KOCTh IV1aBHOY DaNKH,
Hns onmo#t Gaaxw

K= TH BRI, I _ 94,6 MH/w = 24.6-10° wHjas;.

1 Pil; . .
o= .g_[z Eet @p—41)+ 0,59 I+GTJ.

Cornacuo puc. 95 umeeM: o

N Pt ap_ gy — 5.9 (3 4l V)4 1528 [3— [ 28] =
> e 41,)_543[93 4(;3)]+I’543 [3 4(43)]
=4,32 1c=142,4 kH; :

g = 9,81 m/c?; ¢° = 14,4 xH/m;
G, =20+9,81 =196,2 «H;

m = g (42,4 + 0,5+ 14,4 + 43 4 196,4) = 56 xH » ¢,

’ m -‘ / B8
— —_ N 03
T=2r K,_—L 2 22,6.108 =0,3 e

Bpemsi saryxaunus xomeGamuii
0,693 uanc T
=

4,7 . .
vae § = 'i‘z)’é’::‘g"ﬁ —JIorapu(MAUecKifi IEKPEMEHT 3aTYXAHW:A!

lgvile = 2,14 1g 0,3 = 2,14 + T,47712 = 2,14 (— 0,52288) =
= — 1,120 =880 = 1g 0,0759;
4.7
10%.06,0759
#= 0,603+ 2,6 » 0,3/0,062 = 8,8c < 15,

Tonyuennnie meprox coOCTBeHHHIX KojebaHuii ¥ BpeMst WX 3aTye
XaHUH HAXOANTCH B NPejesax NOMYCTUMBIX 2HauYeHud,

Hpumep 3. Dcxkussplfi pacuerT KOHCTPYKuHH GalleHHOTO KpaHa @
nosopoTHoll Gampell 1 crpedofi ¢ NOCTOSHHLIM BolIeTOM {(pue, 96)
rpysonopemMeocteio 10 1. .
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©2.14220,0750; Be= =0,062;

© KBaJipaTHoOE, CeUeHHe CTPen : L.l%k 5001 ) | 700
J <3

a) OcnoBunie pannble
Aas pacuera

h=250G

DaemerTH OaliHy ¥ CTpe-
JIEl COCTOAT 3 ONHHOYHHLIX
yroskoB. CeueHne GamBy

7

&000

100

L=17000 4 g

n (i€
P T

W 1025500

IPSIMOYTOJIBHOE ¢ ITAPHHOM,
pPaBEOH cpefHEH  BHICOTE
CTDEJTHL

floMumo ~  ykasaumii
CHull 11-B.3.72 n CHull
11-6-74, mpw pacuere wuc-
TI0JIB30BAHEL yKasaH#s
TOCT 1451—65 «Kpauu
noxwemasie. Harpyska ser-

poBas». 1
Kosddumuent yenosuit d';W_HJ{ '
paCoTel KOHCTPYRIHE m =
=mmy = 0,9m, {Tne ny; —
Kos(drnuenT ycaoBHH pa- Puc. 96
GOTL BCETrC KpaHa u m, — _
Koa(pduIyenTH YCHAOBHE paloThl OTHEABHHX 3JIEMEHTOB),
KostpunuenTs meperpysku # OT HarpysokK:
OT MaccH KOHCTPyKuui m ofopyzoBanus — l,1;
3 MAccH rpysa, TeAEKKH § Takenmama — 1,1;
» OTKJOHEHHS TPY30HONLEMHOTO HPHCHOCOO/ICHHS OTHOCHTEJLHO

(]

10x2800=2800

. 7000

- BepTHKaIH ~ 1,2;

or Berpa pabouero cocrosmus = 1,3;

» Berpa HepalOuero COCTOSHNS — 1.

Uncno o60pOTOB KpaHa fiyg = 0,8 of/mun, DBrcora nonnema
rpysa Hak mopranoM Ay, = 28 — b = 23 m. Marepuan KoOHCTpYyK~
uuh — cranp Mapku Cr3. Berposoit pation 3.

6) Harpyssn -

Bec crpens g5 = 2 xHim; g, = 1,1+ 2 = 2,2 xH/wm;
' GE =924+25,5 =51 kH; G; = 1,151 = 56,1 xH,
Bec orososka Gay = 3 xH; G, = 1,1 + 3 = 3,3 xH,
Bec Tenmexyn Gf = 3 gH; G, = 1,1 - 3 = 85,3 xH.
Bec rpysosoro GnoRa Ggz = 38 kH; Ggy = 1,1+ 38 =3,3 gH,
Bec rpysa Q¢ = 102 xH; Qfiaxs = 153 xH; _
Qo 110102 = 112 KH; Quame = 1,1 - 153 = 168 &H,
Bec Gaumng§ =3 xHiwy gg=1,1+8=33 xH/w
G — goH = 3,3 » 34 = 112 KH,
e H=28F6=34m,
’ 173



Konripepys. MoMenT KORTPrpy3a nojixen ypasHosecuTe 40% wop-
MATHBHOTO MOMEHTa, . IpuXojsulerocs Ha OGamHio OT Beca CTpeln H
rpysa ¢ yUueTOM CHJIEI WHEDILHH rpyaa u 6roka npu noxseme (10% or
Beca rpysa u 6moxa).

ITpn MaKCHMA/LHOM BHWIETE IDysa M,,p == QLM,,M =102.2{ =

== 2754 KH « 1; R

My, = Quage L=153+17=2600 gH.m.

HauGosbisf MOMEHT OT Ipysa [OAYYAETCS OpPH MAKCHMANBHOM
BRUIETE, [IPH HEM H ONpEXeJAeIcs OGMHUE MOMEHT
d-l-l
M g = G 8 +[G G111 @ Go] X

3+255

<!=[33+33‘FII(102<P33)1X‘
X27—'4100KH M,

re I 1 — gosddunment, ywnrmparomuil AeficTBA¢ Beca M m{epum}z-
HOfl CIJIEL )
TpeGyemblii MOMEHT KOHTPIpySa:

X Lménc = 5611

My =0, 4Mial¢c'=‘Q;rp C, otkyna

0 4Mmaue 0,4-4100

Unp=""7 =234 b}

Qm;p == I,I" 234 = 258 KH.
258

Obvem Gerommoro rpysa npu y = 26 kH/m®, v =137 =103 W’

Pasmepm rpysa yxasaum Ha puc. 97,
Bepmuraienaa unepyuoHnan HA2pYska npu nodveme epyaas
1Ipy MaKCHMaJbHOM BBLIETE

Vi =0,1 (Q+ Ggg) = 0,1 (112 4 3,3) = 11,5 &H;
. HPpH MaKCHMaJbHOM rpyse
Vi = 0,1 (Quane + Ggy) = 0,1 (168 = 3,3) = 17,1 &H.

I'opusonmanbhas unepyuonHan HAZPYsKA NPU GPAWEHUN KPAHQ 0
epysom

1 - 2a ’
Hy= 9.81 zaG-}' 9,81 Q-+ Ue)e

%t Lygpe _ 900,827
607 T 80-8,8

= (, 22%7 m/c*. Bpems ocranoBkn { onpenensiem no {* (8 namem caydae

1=

Yekoperne Ha KOHUE CTpeliH 4 =

* BpeseNHne YKa3aHMA [0 HPOCKTHPOBAHWIO CTAALEHR KOBCTpYEHER
MOHTAHHBIX TPY3OTOABEM HBIX MEXAHH3MOB ¥ rpysosaxsdrsmx ugmuocoﬁ.ﬂeaaﬁ.
TipomeranproncTpysuas, M., 1963,
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LM 5 7,5 0 | 15 [ 20 25 30

ic f 1.5 2,8 4 ' 5 8 10

Fopusonrtancueie CHIOH HHEPUMH CTPENH PACHPENENISIOTCH MEXIY

CBA3CBLIMH (epMaMH no mwxEEM (H, ) ¥ Bepxumm {(H, (n,m)
nosAcam: .

Hy= Hn(n.n) + Hu(n.n)'

Cuntan Maccy Huxkuell 0 BepXmelt cBiseBHX depM (BRAIOUAs 1O5CA)
OLMHAKOBRIME H [PHKJAJLBas BeC yYacTKa CTPeJH HO €ro KOHIAM

0,5 gely
( 9 , HOJYUVM IODH MaKCHMaAbHOM BEUVICTE I OPHSOHTELHBHYEO HHEP~
HHQHHyIO CHJIy Ha KOHIJ.E CTpeJinl

e 0

0,257 { 0,5.2,2.13

=79,81 ( T2
To e, OpE MaXCHMAJLHOM rpyses

a 0,5g ¢ L
Hy (8, ) =—§_8_1- [ g—1'+GnF+ {0 4- 2050+ Zﬁﬁn)] hnd

'\ﬁi!("

+Gap-+ G20+ 2650 )=

+3,3+3,3+2-7112+2-3,3)=s,4 xH,

0,257 [ 0,5-2,2-13
- ERILR
9,81 [ PR J

¥ (3,342 112-4+2.3,3)=4,1 «H << Hyme
CaefloBaTeibHO, PACYETHON sBAsercs cuaa Hi g oy

g 805l 0,257-0,6-2,213
B s 17 g 81,2 9,81.2

20,2 xH.

Cunras, 9TO KOHIEBOE CeueHne CTPeNs! HMeeT Bhicoty 1 ¥ mupuny
1,75 m u 910 OHO 3aBH38HO KeCTKOH axadparmod, sacrapismonmiedi
cTpeny paboTaTh Ha KpyueHHe, HOJYYHM OT KPYTSIUErD MOMEHTZ
Myp = (6,4 —0,2)1/2=3,1 xH»m

BEPTHKAJbHEE CHJBI

Mup 2175
Ve == W:::E 12+1’752~i 1,3 =H
# TOPHSOHTAJILHEIE CHJH
Aix;} 7] . ﬂ: 3 ,’i * }
@405 141,75

Hy =% =+ 0,8 gH

(cm, Taba, 45),
H 175



L]

OKoHUATeILHO, HA HHKHIOW .CBA3eBYIC fepMy MPHXOTMTCA CHAA

. Hite o+ Ha G 6,44-0,2
. Hy g = _"(H e Hy g, = At +0,8=
. 2 2
. .6,4-+0,2 .
=4,1 kH, a #a sepxuow—cuia Hy g I,,|=—'—"¥2—-——»0,8=2,5 rH,

Jlns pacuera GamHu fipu ONPENENeHud KPYTALEro MOMEHTA W nepe-

pesnBalOMEX cna {puc. 98) cmiinl HHEpUMH CTpe/nl ¢ 0GOpyAOBaHHEM

M C EPY30M OpH MaKCHMAJIbHOM BLUIETE H KOHTPrpysa OyAyT:

Hutiewry 4y Hute

[ =~

¢ . L maxe

Puc. 98

o G
o =g (S O+ 02020 =

0,257 ( 56,1

H] @< Hy (o), TOR %e KaK H;(R_ H;<Hééﬂ_ an
a ¢ 0,257 7
H y TS e e e 1 al '3
moweDy =g g T Quep = 9.81 27 268=1,75 gH

Bemposas naepyska padouezo cocmosnus. Ho TOCT 145165 gy =
= 15 xre/mM® = 147 H/M? ¥ npuHEMAaeTCs DOCTOSHHOA NO BCEH BHICOTE.

w = ng,eS = 1,3 » 147ch = 191 ¢xph [rne cyp — aspopuHAMUYECKHA

gosdipuient, A — BHcoTa (WHPHHA) KOHCTPYKUH! Cpp = 0y (1 +
Fm) =0t (1 +n) =102 1,76 = 0,62.

Has  crpens  we == 0,191 + 0,6254, = 0,12, = 0,12 - 1,75 =
= 0,21 gH/m (tae ho = 2’524' L 1,75 m — cpepusia Beicota dep-
Mbl cTpensl); @ == 0,25 — K09dxhUIHEHT 3aNONHEHNS TEHEeBOM ILIOLLALH;

{1 + n) —onpenenieno pas ¢ =025 u bh="1; W,=welo=

= 0,21 + 25,6 == 5,4 KH. .
Has Gamun wg = 0,12d = 0,12 « 3 = 0,36 xH/m;
We=0,36+ 34 =122 xH.
[lasaense sempa na epya w koumpepys. o npra. 2 FTOCT 1451—65
75 HOMHHAJIBHOTO Beca Ipysa Qpp = 10 1c; Fop = 10 2.
Wep = WepFrp = qrcFry = 0,147 - 1,7 - 1,2+ 10 =3 &H;
Wipp==0,147 « 1,7+ 1,2+ 2,5 » 1,656 = 1,2 kH.
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: p) Pacuer KoucTpyxuull KOHCONLHOR TaCTH CTPENLY-

Teomempuneckan . xema woncoabrot wacmu cmpeast (puc.. 99):
sin a, = 1,5/13,1 =~ 0,115; cos oy = 13/13,1 = 0,99; ; = 6°36";
sin @y = 2,5/3,24 & 0,778; cos a, = 2/3,24 =~ 0,618; a, = 50°36;

oy — o, = 44% sin 44° = 0,695; sina; = 1,75/2,65 == 0,662;

b= hop = 1,75 W yy = 2,5 a5 Ty = 2,5 — (2/13) 1,5 = 2,27 w

1, = 13:2,5/1,5 = 21,7 m; o = (2,5(0,115) 0,695 = 15,1 u.

A R-ZE?/ iy or

2,5

3

2
o

=]

-~

dZ |23X2=5 711:73 ) {0

A lz_‘fé G247
NN

Puc. 99

Veunrus @ saemenmax CHIPEAbl O GePMUKEABHGIX CUA. Y CHIHS
OIIpeASIsHOT CHOCOﬁOM MOMEHTHBIX TOUEK: ’
= LS

M1y Mgz
oas nogeoB Ny == ——"7—""} o =
21 Qg5 COS &y

AN Kpalimero fiesoro packoca No == My/2re;
ycuane BO BTOpofl ciesa croiike No = M of2 ({p — 2),
e My1/2, My_of2 ¥ My/2 = ZPxy/2 — MOMEHTH! CHII OTHOCHTEJILHO
MoMmenTHEX Touek A, B u D, npuxopsiuecs Ha OARY depmy.
Neuaua om 6ecQ KOHCIMPYKyLG:

y «133
g(;zl Gop ll=“—2—’gé'@—'+3:3‘}3’=2§9 gH-uy

My =

Oy )
Mz_,ga%—g—)—w,a (13—2) == 169 xH .15

My =2,2 » 13(21,7 _ 12?) £33 @1,7—13) = 463 xH « 3
N, — — 2202+ 2,5) = — 46 &I
N 16912 » 2,27 - 0,09) = 38 kE
N, = 463/2 - 15,1) = 15 xH;
L=~ a3/l2 21,7 — 2] = — 12 «H.

Veunus o epyaa ¢ nreaesckol] 4 GA0ka: TPH MARCUMATILHOM BHUICTE
rpysa: . -
Mioy =(Q+ Gy +Gon) b = 112+ 33+ 3,3) 13 = 1850kH - a5
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M- 9~(112+33+33)(13_9) 1300 kH - vy
“Mp = 118,6 (21,7 — 13) = 1030 xH -

Opy MaKCHMaJbHOM Tpyse:
Mi_l = (Quaxe + Gr +ng)lz——(168+33+33)3 =
, =524 kH ™
M5 =174,6 3 —2) = 175 xH - ;
M = 174,6 (21,7 — 3) = 3260 kH » M.

Hanﬁomaume ycmmﬂ
N_, = — 1550/(2 + 2,5) = — 310 kH;
N, = 1300/ + 2,27 + 0,99) = 2080 xH;
N, = 3260/(2 » 15,1) = 108 kH;
N, = —3260/(2 - 19,7) = — 83 kH,
Veuatis om UHEPUUOHHOLX CUA npi nodveme epysa:
Mi_y = 0,1 (Q+ Gga) Iy = 0,1 (112 +3,3) 13 =0,1- 1153 X
% 13 = 150 xH »
Mi_g=0,1-1153(13—2)=127H + &5 .
My = 0,1 (Quane + Gou) (fo — L) = 0,1 (168 - 3,3) @L,7 —~
—3) =320 xH + v
N, = — 150/(2 « 25) = — 30 kH;
N, , = 127/22 - 2,27 - 0,99) = 28 «l;
"N, = 320/ - 15,1) = 11 kH;
N, = — 320/(2 - 19,7) = — 8 k.
Yeuaua om uH.epquOHHbe cua npu nogopome Kpana, Ha ycuansx
B MOsicax CKasbisaeTcs AcHcTBue OPH3OHTANBHHIX MHEPUHOHHBIX CHI,
KOTOpHIE BHISHBAIOT TAKiKE YCHJHS B FOPH3OHTANILHBIX CBH3AX:
Nyy = Hyeol/b =25+ 13/1,75 =19 kH,
Nppg = — Hupgol/b=—41+13/1,76 = — 30 gH;

Nyo = —4,1/0,662 = — 6,2 KH.

Veuaun om sempa pabouezo COCHOSHUSL:
2

A?B_uzﬁffgi=o,21.13ﬂ;(4.1,75)=5 KH;

Nyy=—5— Weplylb = —5—35 13/1,75 = — 5 — 92 =
= — 27 &H; ’
0,50 h+Wep  0,6-0,21.18-43
Ngc‘-‘a 3ip Oy ‘ g 662 ~_5 6 xH.

~KomGynanun yermil i pacdeTHEe yCRIAA NPHBEACHH B tabs, 61,
moabop ceueHmil sneMeHTOB CTpedst — B Taba., 52,

i78
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TABJAHUA 52 NOABOP CEMEHMI 2JIEMEHTOB CTPEJIbl H BAIUHA NIPH m R=
. =90,9-206==185 Mlia ) ‘ :

1. z 81 1. {Pyes
Bnemenw N: 8H (;e;;?ée 3 sl ElairlrM o o
: €| B F Mlle
Cmpesra .
Hmznnlt nosc —413 | 16010 31,4 [27,2(3,19]200] 1] 630,805 164
o ) . 152
Bepxuail nosc 361 | 140¢10 27,3 123,1| = | —| —| ~| — | =~
157
Packoo 134 70%x6 | 8,18 — | — - R L =
L | 164
Crofika —103 | 90x6 [10.6-| — |1,79]227]0,8|1020,568] 172
Packoc cmszeh | —29,8 | 75x6 | 8,78] — |1,48{265/0,8]144/0,331 102
| (12,8 ' ' -
Pacnopka cessefi| | — | 706 - - |1,88117510 81127} — | —
Packoe nmonepen- 94 706 18,18 — | — | —f —} — ~ | 115
HHIX ceasel
Baummn
floac ) —625 | 20012 |47,1 |39,9] 3,99 |280H1 70[0,770 _1:7__2
‘ {(—602) BN BT
Packoe - —124 | 1958 19,7 [14,9]2,49 410i0,8|132/0.387} 163
{—98) : ] 1 66
£ ’

Mpamevagne Yonas patovere B aepatouere coctosEAN oM. s PaGn, Bl.

r) TlopBop mouopeabea

Onopamu MOHOpeabca CHYKaT TPEYroJbHBE MONEPEUHHE CBHSH,
" PacHoIOKEHHbIE B INIOCKOCTH Kaxnol croiiky uepes 2 M. Cxema MOHO-
peabca — paspesnas Ganga. Basa tenexku a = 0,5 M.

Tlomioe pacueTHOE JAapJEHHE TeNESKKH ¢ KOa(ppHIHEHTOM IHHAMEKH
1,1 cocraaser 2P = 1,1 (Quanc + Goa) + G = 1,1 (168 - 3,3)
+ 3,3 = 192 xkH.

ITo teopeme Bunkaepa sanGoasmufl usrubatonuii MOMeRT GYHET HOR
rpysoM, OmmmaiililyM K CepellHHe NposieTa, HPH yCTaHOBKE IPYysSOB Ta-
KuM obpasoM, 4To0pl CepeiuNHa npoJera AeJAHAAa PaccTogHHe MEXIY
pasuogeficTRyiomell IrpysOB M OXHHM H3 HuX nomoiaM {puec. 100)p

Pl a ¥ 06.2 0,5 2
Mmﬂe,—:—g—( I--'-é-l-) == ( 1-—-;?) =73,5 xliem,

180

a

ITo FOCT 19425—74 (cm. ripun. 6) apunnmaem I 3°M; W, = 633 cu®
M . 0,0735.100 o
=% Wac:: 1.633 .
BeprukanbHue cBnsu Hanbonpmee ycuade Ha
OTOpy MOHOpEIbca GYXET IpH HOMOMEHHH TeleXKH, NOKasaBHOM Ha
ue. 101,95 -
P Q=175P 41,1 gyl = 1,75 + 96+ 1,1 + 0,58 » 2 = 169 xH,
Yeunue B packoce (pue. 101, a): -
Q _ 169:2,01

o =116 MMa < 185 MIla,

Se=Sonp 2i.8 oo
. p
R Y T
<IN |
7z 4 2 075p
1
Puc. 160 . ) g Pac. 101

BricoTa CedenHs CTPeJs! NPHHATA HAMMEHbIUEH Ha yYACTKe H3 Tpex
mapeseli, HAXOAAIHXCS B Ipenenax AeHcTBHA IPysa Quaxc:
Hposepra coBENBEHHOIL MACCH. CIMPEAbl:
go=2%gy+ gu=2+2@47+ 921,5) + 50,2 = 236 kr, wro Ha
% 100 & 18% npeBmmaeT NpPHHATYIO NpH pacuere, 3nech gy —

Macea Ioca; Sy = Macca MOHOpenbca. < . )
Tax KaK KOs HATPYSKM OT Macchl CTPensl OueHb Mana {~ 0,1 seeis

" parpysku), TO TaKOe yBeJHYCHHE MACChl GTPEJE HZ pacdere He CKa-

HETCH.

n) Pacuer xouctpyxunii 6ammy

Hopmanbias Cwia B Hosice Oaliu SABHCHT OT Tpex BO3AEHCTBUM:
OT HOPMAJIBHOH CHIBI H OT usTHOAIOMEr0 ¥ KPYTAWILTO MOMGHTOB.
HopmanbHas CHA4 OT KPYTAIHEro MOMEHTA 9aBHCHT OT THila peller-
xu (cw. Tabn. 43). UpH TPEYroAbHOH pellieTKe C COBMEIUEHHBIMH B
CMEXKHLIX TPaHsAX ysJaMH OHa OYHeT pasaa HyJo. Jlan yMeHBIRHEA
ycuaus B HOACE TPHMEHHM STY PeUIeTRY:

Torza:
yeuage B nomce (puc. 102 N =—‘Z" i’"z;‘i
g M in -
* B paggoce Sp“""(?'i"—z_zg' —72* 2
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rae P, Q M,, n M, — COOTBETCTBERHO HOpMa/LHasA CHAZ, nONepes:
Hag cmJja, uarubalomui MOMEHT M KPYTAULHH MOMEHT, LefcTByIOmUE

na GamHio, ,
Yeunse B nosce NPH OCHOBHOM COUETaHNW HArpysoK COCTOWT M3

yensias B GalnHe OT MAcchl KOHCTPYKIu#, rpysa, o6opynoBanus, CHI’

UHEPHOHH W BETpPa pafCuero COCTOAHHA:
= —0s— Gor""GT — LI @Q+ Gﬁn)” vap -~ G5 =
=—56,1 —3,3—3,3 — 1,1 (112 4 3,3) — 268 — 112 - —560 xH;
M= My — Mypp = 4100 — 258 « 7 = 2300 kH « m.

MaruGaomuii MOMEHT OT BETpa INeHCTBYET B IVIOCKOCTH, NEPUNEHII.
-KyAApHOH K IJIOCKOCTH ACACTBHR MOMEHTa M, HO npH TOM B OIHOM H3
NCSCOB yCWIMsA OT NefCTBHS STHX MOMEHTOB GyLyT CKJAALBATBCA
(puc. 103). [TosToMy YCOBHO 9TH MOMEHThLI MOXHO NMPOCYMMHPOBATb

Ay wg H?
M= w@'lc( h~- "é")—}- pr Boont-Wepy (28~-0,82) - 5 =
1,75 ) +34%
=0,21 '25,5( 28+'—5'2"—')+3-23+ 1,2.27,18-)- '—’%‘%-:465 gH-m

M,y = 2300 + 465 = 2765 kH + v

Ny=—20_ 2% _ 602 «H,

Venawa 1 packocax faiHu BOSHHKAOT OT HefiCTBHSA MEPEDESLIBAIO-
meit cnip Q # KpyTswero Momenta M., (puc. 103):

Q = EH,, + W= Ha(e) -_ Hu!mpj + Wc + wn) + Wmﬂs'b
4 Wy =694 —1,75 + 5,4 + 3+ 1,2 + 12,2 = 28,2 kH.

M wp = (Hu(c) + 0,6W, + er) Lyage + (-Hntm»p} -_— WHP‘B) =
= {6,94 + 0,5« 5,4 -+ 3)27 + (1,75 — 1,2) 7 = 345 kH « m,

Q M 1 98,2 345\ 4,1
8, = | == P3O el N i I -
v (2+ ‘za)a (?"'&3)3 % wtl,

epe Ly=VETF 2,8 =4,1 u

Tonfiop ceuennft aneMenToB 6awHA cM. B Tabn. K2
Hposepra veca bamnu
g~ 2g, =2+ 4+ 0,037 - 9,81 = 2,9 gH/u, uro BECKOABKO MeHBING
OpUHSATOTO TIPH pacuere.
M posepka obuieil yemoruusoemis bauiny Kpars, TACKOCT: Beeh Caltis
H;j}&,=~—-=w=4sn
0,564 ~ 4.5+ 800 ’

R . 2K 24
l‘yﬂp = 'V-&“i_é f{,l - 452 ‘i— @.‘47‘1 - i§77 .‘:48;
H * kad gy

182

o Rty VRIE=8 V02T 10 =1,5,
rze Ky = 27 coorserctByer o> 45° {tg o = 3/2,8 = 1,07).
MiomenT uHepuuH Beero cedenns J = 4F, z=+4- 47,1 x

X 150% = 4 250 000 cM* = 0,0425 m%

MF0,5d  2765.4.0,00471+1,5
m= = =3,2
NJ 560.0,0425
o™ = 0,24 — 0,029 0,2/0,6 = 0,228;
LA .. 130 MIla < 185 MI
U F T 0,840,000 0 e S A
Mposepsa kpara Ha semep HepaOO4L20 COCHIOARUS. B stoM cayuae
kpan He pafoTaeT U fOJE3HOH HATpy3KH HET.

g=

. r —‘ - M{Yl"Mg
Mysy 717 — Y 24
: | =
x| g’ | x
~d = '\
Puc, 102 ke g" pros. s §
Puc. 108 a

-Jlns ompeneieHus BETPOBON HATPYSKH HeoOXOAHMO 3HATH HEPHOA
cofcTBenHbX KosieGannil Kpada. [lOCTATO4HO TOUHO OH MOMET SHITE
onpenesier KaK Jisi HEBECOMOTO 3aJeIaHHOID CTEpHKHSA C COCPeAOTOUeH-
Holt [pUBENEHHON Maccoi my Ha €ro KOHIE {puc. 105).

m1=-§—+ ggh _3 + 3,3.28 3.5 kH-c? ,
g ig 3,81 4.9,81 ¥

rme G=0,+ Gy, + Gy + Gog + Qgep + Gy .05 = 56,1 -+ 3,3 4
4+334+33+28+33-6= 344 xH. .
[Tepememenne KOHUA CTEPXKHS OT CHABL P=1

] 288
Su=3E7 = 3.2,1.10°.0,0339 =0,00103 uf«H.
MoMeHT HHEp I CTEPXKHS C yHeTOM NOAITARBOCTH PEILETRH HPHASAT
¢ wosdpuumentom 0,8 , ;
J = 0,8F&/4 = 0,8 - 4+ 0,00471 - 324 = 0,0339 o,
I[lepuop coBCTBEHHEIX gonebanuf
T =20 Vmy Oy =2-3,14 V/37,5+0,00103=s1,23 ¢.
[Io CHull 11-6-74 nosmmasi serposas Harpysxa (ctaTiueckas u ait-
faMEUecKas) MOryT OBITh OnpeeieHs Ans coopyxenuii ¢ maccoil, npi-
pefeHuoH K Beplimue

Q=q+@=01+vin,

13



rie v-—Kod(dpuirenT, YURTHBAOMNAN NPOCTPAHCTBEHEYI0 KOppes-
. [HI0 OYJbCAIMH CKOPOCTH BETPa; E—KO3DODHLMEHT AHHAMHYHOCTH;
" m—xos(pENHEHT nyAbCcalEd CKOPOCTHOrO Hamopa.

YTo6H ONpeAennTh 3TH KOdbHUHEHTH HaXOM¥M LI BHICOTHL A =
= 35 M u mectRocTH Tuma B: . :

. 15 o,
‘ Ca=0,9 -+ 0,32—0 = 1,125;
g = agy = 1,126 - 45 = 50,56 xrc/m® = 0,495 xH/m2

v=4Vng=4VT,2-50,6=31,%

Te  1,23.31,2
&="1200 1200

_ Corazacio pue. 3 B CHull 11-6-74, & = 1,8,

=0,032,

W5 +G7 W) . &
HutB5 Wp+Wp 0 ) £
Weep | M0/ 3
)
=7 Mare=27
. Puc. 104 . ’ " Pue, 105

Hpyu e, pasnom 5o 0,05 u i, pasom mo 45 m, v = 0,7 (npm yuere
TOABKO nepBoA Gopmbl COGCTBEHHEIX KoneGanuil). “

Flo Ta6n. 9CHull 11-6-74 a5 MectHocTH THRA B 1 BhicoTh A = 35 M
naxemum m = 0,75 — 0,1.(15/20) = 0,675; L

Q=@ 1+ 0,718 -0,675) = 1,85Qe,

YuutriBas, uTo BeTep Hepabouero coctonnns (45 kre/m2) B TpH pasa
Goabe Betpa paGouero cocronnus (15 kre/M?), nonyyaem xosddummuens
nepexofa mnsi ycaiu#i mepabGouero cocrosmusi k= 1,85+ 3 = 5,55
{c xosdepunmenTom coveranus n = 0,8):

0,8% = 0,8 » 5,55 = 4,51,
Onpenenuy pas Gammn M 1 M,
PGy Gop— G — G — Qmp""‘Gﬁ = — 56,1 —
— 9,9 — 258 -« 112 = — 436 kH,
Varubaiommit MoMenT B Gamme
M=Mo-Myy =812—258+7 = —993 gxH» u,
184

d-y1 o td
rae Mo =G 4 Oop Lunno Gs-+ o) (52 )=
=56,1 i‘%ﬁ.+'3,3.27+(3,3+3.3)(~2-+2)=81§ kH)
M, = 465 + 4,51 = 2100 xH « m;
M, =993 -} 2100 = 3003 xH « m3
) 436 3003

Ny= ——— ———=2—625 gH,

u 4 2.3

Hepépesﬁaafomaﬁ cnna B Gamme @ = 4,512W = 4,51 (W,
4 Warp + We) = 4,51 (5,4 -+ 1,2 +-12,2) = 84,7 xH.
Kpyraupit MomenT B Gamme Myp=4,51 (0,5 WeLy, e — Warpt)=
= 4,51 (0,5+5,4-27 ~1,2-7)=290,5 kH - m.
Ycusine 8 packoce :
) 84,7 290,56 4,i
Sp= ..( T ) 2 o 120,
Iposepra yemoduugocmu Gamnus
N = 436 gH; My, = 3093 gH . w5
MF.0,50  3093.4.0,00471.1,5
. TSNS T 436.0,04%5
¢** = 0,178—0,015 (0,2/0,5) = 0,178—0,006 = §,172;
© 0,436
0,172.4-0,00471

=4,7}

=135 MIle < 185 Mila,

G
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O6esuavenEs) R — pacuernoe CONpOTHBICHAS PACTAMERRO, CH2THIO,
Bora0y; Rop — PacueiHoe COMPOfHBIEHHE CPE3Y; Ry — PACSBTHOE £OUDROI HRACHBe
£MSfHIO TODUa HPH HaJHUEN BPEIOHEH.
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WODPeTHEICHHEM); BPE I¥OM ROSLAEHERED GelonAsHEsE SHER 0T #a 57
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acoBoK, -
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Paeramenne
l Pactsrenus
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BE OPGKATE COMLKNCE Goasiued, we

Goarosoe

H MHOrO-
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BOTHE, KCIIVATA A ROTODHX - BOSMOMKEZ W IOCHE HDCTHMEHHS MeTATIOM npejesa Te}{y—v q 5
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4. Tonmimpy NPOKATH WP QUEJHHEHHE BOTRIK UM KAKIELIX K/AAcCa ¥ MAPKY CTANH ACMI- =
Hi COUTRRLETBORATE npma. 12, g
] .
= 3
= [IPHIIO)KEHHE 14 S g
. ; d g b
PACYETHLIE CONPOTUBAEHASA 3AKJIENGUHBIX COERMWHEHNUH ’ 8
Pacuetnoe cOnpoTHidenre, la g §‘
" e
p i 151
;:K;,fi(;l; CHMATHIV SAeMEHTOB KOHCTPYR: E é%
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IPHIOKEHHE 16

KO3 SUIUEHTH YCIIOBHH PABOTHI m

Ne n/n i . . OneMeHTH KOHCTPYKIHS] m

K034 $UIHEHTBI NPOO/IH

HOT'0 H3I'MBA

AOPHJIOXEHHE 17

¢ HEHTPAJIbHO-CKATHIX

1 Cnsonrsnie 6anKi M CHaTHe BASMEHTH (GepM NepekpHTHA
TOA 3a7aMH TEATPOB, RAYGOB, KRHOTEATpOB, MoK TpHOYHA-
MH, HOA HOMEIISHHSIMH MATa3MHOB, KHHTOXDAHMIMW H ap-
XMBOB M T. II. IPH BECE HepeKPHTHI, PABHOM HAH GOJblIeM
TONE3HON HArPY3KU ] ’ 09

2 Cxarhe OCHOBHEIE BAEMEHTH (KpOMe ONODHHX) pemrer- |
Kz (epM HOKPHTHI H eDEeKPHITRN [IPH TEOGKCCTH HE A=:60 0.8

3 CaTHe packocs NPOCTPAHCTBEHHHX PEUIETUATHX KOH-
CTPYRUHA M3 ONUHOYHBIX YrOJIKOB, HPHKPENJICHHHX K NOf-
caM OZHOH DOJKOi

2) Opw NOMOIIM CBAapHHFX IUBOB HAW JABYX GOJTOR W
Godsee, KA 3aKJICTIOK: .

NpH MEPEKPECTHON penieTKe ¢ COBMEINCHRHIME B

CMeXHEIX IPAHaX yaiaMu 09
npe enouHOfi K NEPeKpecTHON pemerEe ¢ Heco-
BMEHICHHEIMH B CMeXHHIX TpaHax ysJaMy 038

6) mpu nomoixy omHOro 6oara HAH OAHOA 3aKJEHKH 0,75

4 TlonkpanoBue Galkn OOM KPaHH [PY3ONONLEMHOCTHIO
i 5 T ¥ Gonee, TAKENOTO H BECHbMA TAXEJOrO PEXHUMCB pa-
GoTer 09
b Kononss XKunux u ofecTBeHHHX 31aHufi # OHOPH BO- X
JOHanopHEX Gauren 09
6 CxaThe sAeMEHNTH #3 OJHHOUHHX YTOJAKOB, NPHKpen-

Jaemuie ofuofi noakofi (A5 HepaByOGOKAX YIOAKOB TOMb-
KG y3KOil NoJKOfl}, 88 HCKMOYCHHEM MAEMEHTOB KOHCTPYK-
HRl, ykasauHeix B H. 3, H IUIOCKHX ¢epM H3 OAMHOTHHX
YIORKOB 0,75

NMpumenaran 1, Kosddutwentst yesosn# paotst go m. 1w 2, 2 TaxXe no o 2
# § OXHOBPEMEHEOG HE YYIHTHBAIOT.

2. Koshdnugent yenosslA paforar n, 2, 3 # 6 He pacnpoCIPaHAIOICS HB KDEHJEHHS
COOTBETCTRYIOINHY SJASMEHTOR KOHC‘!‘}!YKH.HH B ¥3xax.

3, Jing CHATHY DACKOCOR ODOCTPAHCTRETHHX DEWETRATHX KOHCTDYRuWN (m, 3) npa rpe-
YroibHON PemETKE ¢ pacnopKamy KoodhuuuestT yenoneh paGors He YUHTHBAN0T,

A

210

HIEMEHTOB
A [ 1 2 3 4 6 7 8 9
Cmaxe xaacca C38/23
011 0,999 {.0,098 | 0,996 { 0,995 0,99310,992/0,99 | 0,989 -
10 | 0,088 1 0,986 | 0,984 | 0.983 | 0,981 0,97710,975]0,974] 0,972
20 [ 0,97 | 0,967 | 0,965 | 0,962 | 0,950 0,95410,951{0,948] 0,946
30 | 0,943 | 0,939 | 0,935 | 0,932 | 0,028 0,92 |0,916]0,913] 0,909
40 | 0,905 | 0,901 | 0,897 | 0,804 | 0,89 0,882}0,878{0,875] 0,871
50 | 0,867 |"0,862 | 0,858 | 0,853 | 0,848 0,839]0,834] 0,829} 0,825
60| 0,82 10,815 0,8t | 0,805 | 0,8 9,79 10,78510,78 | 0,775
70| 0,77 | 0,765 0,759 | 0,754 | 0,748 0,737]0,732] 0,726} 0,721
80 {0,715 | 0,709 | 0,703 | 0,697 | 0,601 0,67910,673] 0,667} 0,661
910,655 | 0,648 | 0,64 | 0,633 | 0,626 0,6110,607]0,597] 0,589
100 | 0,582 | 0,575 | 0,568 | 0,561 | 0,554 0,54 10,5331{0,5261{ 0,519
110 | 0,512 | 0,506 { 0,499 | 0,493 | 0,486 0,474 {0,467 0,461 | 0,454
120 | 0,448 | 0,443 | 0,438 | 0,433 | 0,498 0,417{0,412|0,407 | 0,402
30 | 0,307 | 0,382 | 0,387 | 0,382 | 0,377 0,36810,363] 0,358 0,353
140 | 0,348 | 0,344 | 0,330 | 0,338 | 0,331 0,32210,318]0,314] 0,309
150} 0,305 | 0,302 | 0,298 | 0,295 | 0,251 0,284]0,28110,277} 0,274
160 | 0,270 | 0,267 | 0,264 | 0,261 | 0,258 0,25210,249{ 0,246} 0,243
170 | 0,240 | 0,238 | 0,235 | 0,233 | 0,23 0,29610,223{0,221] 0,218
180 1 0,216 | 0,214 | 0,212 | 0,21 | 0,208 0:20410,202;0,2 | 0,198
190 1 0,196 | 0,194 { 0,192 { 0,19 | 0,188 0,183{0,18110,179} 0,177
200 | 0,175 | 0,174 | 6,172 | 0,171 | 0,169 0,166|0,165]0,163] 0,162
210 { 0,16 10,159 | 0,157 | 0,156 | 0,154 0,15210,15 |0,1491 0,147
220 ] 0,146 | — — - - —_ 1 — | - —
. Cmaab rageeg

011 6,999 | 6,997 | 0,996 ] 0,995 0,992{0,99110,99 { 0,908
10 | 6,987 | 0,985 | 0,983 0,981 | 0,979 0,97610,974| 0,972 8,97
20 {0,968 | 0,965 1 6,961 | 0,958 | 0,955 0,94810,94510,9421 0,938
30 | 0,935 | 0,931.{ 0,926 | 0,922 i 0,918 6,90910,90510,901 | 0,896
40 10,892 | 0,887 | 0,882 | 0,877 | 0,872 0,863{0,858]0,853! 0,848
50 10,8431 0,838 | 0,833 | 0,828 | 0,823 0,81210,807{0,802| 0,797
80 10,792 | 0,786 | 0.78 } 0,773 {0,767 0,75510,74910,742} 0,736
70 190,73 10,7231 0,716 1 0,709 | 0,702 0,688 0,681 10,674 0,667
80 10,66 | 0,653 0,646 { 0,64 |0,633 0,619]6,612]0,6061 0,599
90§ 0,592 | 0,584 { 0,584 | 0,577 | 0,584 0,54610,53810,53 | 0,523
100 { 0,315 ] 0,508 { 0,5 | 0,493 | 0,485 0,470 0,46310,455 | 0,448
110 | 0,44 | 0,431 | 0,420 | 0,423 | 0,417 0,40610,4 10,3941 6,389
120 | 0,383 | 0,378 | 0,372 | 0,367 | 0,362 6.85110,31910,341] 0,335
130 10,33 06,3261 0,321 | 0,317 | 0,312 0,303{0,299 {0,294} 0,29
140 | 0,285 | 0,282 | 0,278 { 0,275 | 0,271 0,264 10,26110,257| 0,254
150 | 0,25 | 0,947 | 0,244 { 0,241 | 0,238 ©,23210,29910,296] 0,223
160 § 0,22 | 0,218 10,2151 0,213 | 0,21 8,20510,20316,2001 ¢,198
170 1 0,195 ) 6,193 | 0,191 1 0,189 | 0,187 §,18310,181 10,179} 0,177
180 | 0,175 1 0,173 { 0,172 | 0,17 | 0,168 0,16510,16310,161] 0,16
190 | 0,158 | 0,156 | 0,155 | 0,153 | 0,152 0,14810,14710,1451 6,134
200§ 0,142 1 0,141 1 6,14 10,138 10,137 0.13510,13410,132{ 0,131
2101 6,13 {0,129 0,123 0,127 | 0,126 6,12410,123]0,122] 0,12
220 0,118 — — - — AOUE RV S —
8*
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0,999
0,984
0,962
0,928

0,773
0,73

0,997
0,982
0,958
0,923
0,878
0,826
0.766
0,69
0,622
0,547
0,468
0.4
0,31
0,293
0,25
0,221

Cman xiacea C 46/53

0,996
0,98

0,955
0,919
0,873
0,82

0,759
0,688
0,615
0,539
0,461
0,394
0,336
- 0,288

0,218
0,193
0,173
0,155
0,133
0,126
0,115

Cmass raacca G 52/40

0,996
0,978
4,952

0,247

0,994
0,978
0,952
0,914
0,868
0,814
0,752
0,681
0,607
9,531
0,454
0.388
0,331
0,284
0,244
0,216

0,191

0,171
0,153
0,137
0,125
-0,114

0,912 |

4,954

0,993
0,976
0,949
0,91 -
0,863
0,809
0,745
0,674
0.6

0,523
0,448
0,382
0,326
0,279
0,241
0,213
0,189
0,169
0,151
0,136
0,124.
0,113

0,993
0,974
8,945
0,903
0.85¢

0,992
0,973
0,945
0,906
0.857
0,803
0.738
0,666
0,593
0,514
0,441
0,375
0,321
0,274
0,238
0,21

0,187
0,167

0,149

0,134
0,122
6,112

0,99

¢.971
0,942
0,901
0,852
0,797
0,731
0,659
0,585
0,506
0,431
0,369
0,316
0,27

0,235
0,208
0,185
0,165
0, 147
0,133
0,121
0.111

M W Y W e U N W W T ow e
et bt et B0 B B i OT O =1 &3 Y
RFEEEEEREIPIRE

o s pound
5%k

- e g

DHPOoDOOLITDOOOOOOOOD O

. ww W

|

[podosmcerus npur. 17

ESRBEEsgsgsgruREs

.

H

. 8

9

2 &

170
180
19

210
220

0,984
0,956
0,916
0,866
0,81
0,74

0,65

0,57

0,482
0,396
0,325

10,273

0,232
0,198
0,173
0,153
0,137
0,122
0,108
0,098
@,089
0,081

0,136

0,998
0,981
0,952
0,911
0,86
0,803
0,731
0,642
0,561
0,473
0,389
0,32
0,269
0,229

0,11
0,151

0,121
0,107
0,007
0,088

0,156 ;

0,997
0,978
0,948
0,906
0,855
0,796
0,722
0,634
0,552
0,465
0,382
0,315
0,265
0,225
0,193
0,169
0,15

0,134

0,106
0,096
0,087

0,119 |

Crmass xaacca G 60/45

0,995

0,976

0,944

0,901

0,849

- 0,789
0,713
0,626
0,544
0,456
0,375
0,309
0,261
0,222
0,191
0,167
0,148
0,133
0,118
0,105
0,095
0,087

——

0,994
0,973
0,94
0,896
0,844
0,782
0,704
0,618
4,535
0,448
0,368
0,304
0,257
0,218
0,188
0,165
0,147
0,131
0,118
0,104
0,094
0,086

w—
*

0,992
0,97
0,936
0,891
0,838
0,775
0,695
0,6t
0,526
0,439
0,361
0,299
0,253
9,215
0,186
0,163
0,145
0,13
0,115
0,103
0,004
0,085

e

0,99
0,967
0,932
0,886
0,832
0,768
0,686
0,602
9,517
0,43
0,353
0,204
0,248
0,212
8,183
8,161
0,143
0,128
0,114
0,102
1,093
0,084

0,989
0,964
0,928
0,881
0,827
0,761
0,677
0,594
0,508
0,422
0,316
0,289
0,244
0,208
6,181
0,159
0,142
0,127
0,112
0,101
4,092
0,083

.

0,987
0,962
0,924

0,821
0,754
0,668
0,586
0,5
0,413
0,339
0,283
0,24
0,205
0,178
0,157
0,14
0,125
0,111
0,1

0,876/

0,091 ]
0,083

0,986
0,959
0,92
0,871
0,816
0,747
0,659
0,578
0,491
0,405
0,332
0,278
9,23
0,201
0,178
9,155
9,139
0,124
0,109
0,009
9,09
0,082

213



NPEAEJLHBIE THEKOCTH

ITPHJCKEHHE 18
AAEMEHTOB

PacTaEyTHE /eMeuTH

i - \ICTReH & 1 TR ﬂ
Cua- | TP genecpetomen 84 B o
THE HaTPY 80K EEE R
BaeMeBTH ROUCTDYRRUN axe- 855848 Ha
MeHTH | * m§m§§ﬁ§§
{ amdamu- | crarmvec- |y Em s §.8
YECKHX KH}( é‘ﬁ a: gs Eg
Depmu . )
nosgca, ONOPHHIE PacKo¢H H CTORKH, : '
flepeAaoNe OIOPHEE PEaKLHH 120 250 400 250
JIPYrue SICMEHTH 150 350 400 . 300 .
BepxHue nosica CTPONRJBHHX ‘depu, o
HE 3aKpelJicHHBe Ha BpeMsl MOHTZAXaA 220 — -— —
Hwxspe nosica NOAKPAHOBRX 6aBog
H (epm - — 150 —_ —
OcHoBHHE KQJIOHHE 120 - —_ —
Bropocrenesnnie KOJOHEH H HX pe-
HIETKH - 150 — -_ —
CBsise MeXJy EOJIOHHAMH HUXE [Of-
gpanoBux Gadox 150 300 300 300
Crepnu, eJyXRamue AAS YMEHBIUS-
HAS PacYeTHOR JJHUE CKATHIX CTEpX-
Hell, NpOYME CBASH H HEpaGoTalomHe
IREMENTH .} 200 - _— —
DaesenTh cBaaeh . — 400 400 . 400

{IPHJIO)KEHHE 19

3HAYEHHSI NIPUBEJEHHOW THBKOCTH Ay

Cesenne lCéeAuHeﬂne’ z’np

! . O6osnavenne

.

Va1

Pemerroli Vl§+ K L
* Py,

[Inagkamy

[} ﬁaaﬁfiamn‘ Ve $AIal

he f'ff

oy =
i
1
:
J‘
P

- A R

)
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Pemerxo#| | gg;i_;:(l_(iﬁiﬂ_)
Fps Fp,

Ay—rubKocTh BCero crepxu
OTHOCHTENILHO OCH Y=Y}

}— panbonpmast reGKOCTs Bee
£O CTEPXES

Ag nAg—rubROCTE OTHeAbHEY
Bereell OTHOCHTEILHO ocelt [
# 22 Ha YUACTKAX MEXIY Ipu-
BapenuniMi IJIaHKaMEd B CBETY

Fe—iomazs CEUeHHs  BCErQ
CTePIKHA;

Fyp, 11 Fy, — naomapa ceyenus
PACKOCOB PEIUEToR, JICKIHHL
B IWIOCKOCT X, HePNEHABRYAD-
aux gan Fp, ocu —I1 u gaa

Hpesevannm

Fp, ocu Z—2

1. Kosbpunnenrss X3 8 Ky savucar o7 yivIoB  HagJOR2 ¢ PelieTXH

& BETEAM B DIOCKOCTHX, COOTBEYCTBRHNG NSPANACNLHNM IVIOCKOCTAN J~~1H 2»=2, B UDHHENAs
wTeH: upw @=30° K=45; upn G=40° K=31; npy a==45—60° K=27,

2. dopuynmn  npyeefensoll rROXoCTH B COVuasX copjnHenult IAHKAME COPaBefHBH
g2 UTHOMICHEE UOICHHEYX XOCTKOCYTeR RANABKH B BeIBH 'inn/ i5>5.
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nIPHJIOKEHHRE X

KOHCTPYKLMA M3 "OMHOUHbIX YTOJIKOB

PACYETHRIE AJMHBI SJAEMEHTOB NPOCTPAHCTBEHHDBIX PE[llEﬁT‘lATle
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