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KOHCTPYKIUU NMNOKPBITUH
OBIIASI XAPAKTEPUCTUKA KOHCTPYKIIMA MOKPHITUSI

Orpaxgamomue KOHCTPYKUHUM TPOECKTUPYIOT XOJOAHBIMH IJIs
HEOTAIUIMBAEMBIX 3JJaHUM U YTEIUICHHBIMHU JUISI OTAIUIMBAEMBIX. TaKue
KOHCTPYKIIMM HU3TOTOBJISIIOT B MOCTPOCUYHBIX YCIOBUSAX U3 OTICIbHBIX
AJIEMEHTOB U B 3aBOJICKUX YCIOBUSAX B BUAE TOTOBBIX ILIUT.

B oraminBaeMbIxX 34aHUSX IS IPEOXpaHEHUs OT MOTEPh TeIia
B TOKPBITUSX YKJIAJbIBAIOT YTEIUIUTEIb. PEeKOMEHAYeTCS NMPUMEHSThH
JIETKHE HECropaeMble WM TPYJHOCTOpPAaEMble YTEIUIUTEIN B BHUJC
AKECTKUX WJIU MOJYKECTKUX TUIUT. JlJIsl peaoXpaHeHus OrpaxIeHUsI OT
KOHJICHCAIIUOHHOTO  YBIIAXKHEHUS  NPUMEHSIOT  IapOU30JISIHIO,
KOTOPYI0  pacmojaratorcsi ¢ BHYTPEHHEH (TEIuioil) CTOPOHBI
OTPXKJICHUS, I YE€TO HCIOIb3YIOT PYJOHHBIE MaTE€pUANIbl - TOJIb,
nepraMuH, CHHTETUYECKHUE TUICHKHU.

becuepnauHble TMOKPBITHUS € OTHOCUTEIBHOM  BJIQXKHOCTBIO
Bo3ayxa Jo 60% ycTpauBaB OECIYCTOTHBIMM, a C OOJblIel
BJIQXXKHOCTBIO - MYCTOTHBIMHM, B KOTOPBIX IPEAYCMOTPEHBI CKBO3HBIC
OPOAYXH JJIsSl yAAJEHUS JUITHEN BJIArd U3 TOJIIH MOKpbITUs. HacTuisl
U OOpEemeTKH MOIJAEPKUBAIOTCS CTPONUIAMH WU MporoHamu. B
nociegHee  Bpems  OOJbIIOE  PACHpPOCTPAHEHUE  TMOJTYYHIIH
KPYITHOPa3MEPHBIE IUIATHl TMOKPBITUI C JEPEBSHHBIM KapKacoM U
obmmuBKkaMu U3 (aHephl, acOECTOIEMEHTHBIX JIUCTOB U JAPEBECHBIX
TUTAT

HACTWJIBI MOKPBITUH U TPOIOHBbI

Hactunel npenHa3HaueHbl IS TOJJAEpKAHUA KpoBiu. Jlns
TPEXCIONHON PyOepOMAHON KPOBIM MPUMEHSIOT HACTUI U3 2-X CJIOEB
JIOCOK, COEAMHSEMBIX T'BO3ASIMU BEpXHUM 3alMTHBIM CIOU U3 JOCOK
16-22 MM u mmmpuHO# He 6onee 100 MM ykiagsIBaeTcs Mo yriom 45°
K HWKHEMY, KOTOPBIM JJI JY4YIIEro MPOBECTPUBAHUS JECTAIOT
Pa3peKEHHBIM U3 JOCOK ToNIMHON 19-32 MM 1o pacuery (puc. 1)



JInst  KpoBAM U3 BOJHUCTBIX aCOECTOLIEMEHTHBIX JIMCTOB,
BOJIHUCTOTO CTEKJIOIJIACTHKA, KPOBEJIBHOM CTalldi W YEPEHullbl
MPUMEHSIOT HACTUJI U3 OPYCKOB cedeHreM He MeHee 50x50 MM nipyT ot

Ipyra Ha pacCTOSHWUM, 3aBHCAIIEM OT HArpy3Kd H Pa3MepoB
KPOBEJIBHOr0 MaTepuaia (puc. 2).

B oramnuBaeMbIX 3[aHHUSAX ~ YTEIUIMTENb  YKJIAJbIBAIOT Ha
CIUIOITHOW JOMIATBIA HACTUJ, JOCKH COCIUHSIOT MEXAy CoOou
BIPUTHIK J[JIsI M3rOTOBJICHUSI HACTUJIOB U OOPEIIETKHA MPUMEHSIIOT, KakK
MPaBUJIO, IPEBECUHY XBOWHBIX ITOPOJI TPETHETO COPTA.
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Puc. 1. KoHCTpyKIMs IByXCIOMHOTO HACTUIIA MO PYJIOHHYIO KPOBIIIO
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Puc. 2. KoHCcTpyKITusa HacTuIa 1o acOECTOIEMEHTHbBIC UITH
CTEKJIOIUIACTUKOBBIE JIMCThI, KPOBEJIbHYIO CTAJIb WIIH YEPETIUILY
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Puc. 3. PacueTHble cxeMbl HacTHIa U OOPEIIETKU

JlepeBsiHHbIE HACTWJIBI M OOpEIIETKH PACCUUTHIBAIOT Kak
IBYXMPOJIETHbIE OalKW Ha CIEAYIONIME COYeTaHUs Harpy3ok (puc. 3):
OT MOCTOSSHHOW Y CHETOBOW HArpy3kKu Ha MPOYHOCTh U KECTKOCTb; OT
coOCTBEHHOTO Beca W cocpenoTodyeHHoro rpy3a P=1kH Tombko Ha
IIPOYHOCTb.

N3rubaroiirie MOMEHTBI U POTUOBI

M’ max = (Gooc*S) .L718 (N
M rex=0,07 Qoey L +0,207-P-L (2)

[Ipu pacuere OAHOCIOWHOIO HACTUIA IO BTOPOMY COYETAHUIO
Harpy30K COCpPEIOTOYEHHBIH TpPy3 MNPUHUMAETCA C KOAIPUIMEHTOM
HAJIe)KHOCTHU O Harpy3ke Y1=1,2 u pacupenendronyo Harpy3ky P Ha 2
JIOCKU TIPYU PACCTOSTHUM MEXIYy HUX ocaMu MeHee 150 MM, u Ha OJHY
nocky (06pycok) mpu paccrosHuu Oosiee 150 mm. Ilpu naBoiiHoOM

JOIIAaTOM HACTHIIE COCPEIOTOYECHHBIA TPy3 PACIPEACIISIIOT Ha IIHPUHY
500 mMm.

[IpouHoCTh HacTUIA (OOPEIIETKH) MPOBEPSIOT MO PopMyJie
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a 3HaAUYCHUE MPEJETbHOr0 MPoruda NpUHUMAIOT
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Jlnst pacdera 1Mo BTOPOMY MOHTOKHOMY COUYETAHHMIO HArpy30K
(puc. 36) npuHuMarOT KO3(PphuUIMEHT yciaoBus paboTel M=1,2, KOTOpPbIN
BBOJIAT K paCUETHOMY COTIPOTHUBJICHHIO.

[IporoHsl  MOKPBHITUM  NOpEIHA3HAYEHBl  JJId  [Oepeaayu
JNEUCTBYIOIIMX HArpy30K HAa OCHOBHBIE HECYIIHE KOHCTPYKIUU. B
KOHCTPYKIMAX TMOKPBITUA TNPUMEHSIOT IPOTOHBI  pPa3pe3HbIE C
noadaKaMH, MOAKOCAMH, KOHCOJBbHO-OAIOUHBIC, Hepa3pe3Hbie (pHC.
4).

[IporoHsl pacCUMUTHIBAIOT HA MPOYHOCTh M JKECTKOCTb, HArpy3Ky
IMIPUHUMAIOT PAaBHOMEPHO pacHpeeICHHON NPH ONUPAHUK HA ITPOTOHBI
HACTHJIOB FUTM OOPEIIEeTKH, €CIIM UX B TpoJieTe 00jiee YeThIpeX.

HauOonbiiee  pacmpocTpaHeHHE — TMOJYYWSIM  HEpa3pe3Hble
CIIapEHHBIC TMPOTOHBI, KOTOpPbIE NPUMEHSIOT, Kak IMpPaBUjIo, MpHU
HEOOJIBIINX YKJIOHAX MOJ pyOepOUIHYIO0 KpOBIHO VX MPOEKTUPYIOT IO
PaBHONPOTUOHOW CXE€ME M3 CHapeHHbIX JOCOK. CTHIKA pa3MellaioT B
pazoexky Ha paccrosHuu x=0,21L ot ocu onopsl (puc. 4n) Ilo nnune
IPOTOHA JIOCKU COEIUHSIIOTCS TBO3MSIMU B IIIAXMATHOM TOPSAJIKE YEPE3
500 MM, a B CTBIKE CTaBsIT TBO3AM IO pacueTy Ha JehCTBUE
nonepeyHor cwibl. J[MHa TBO3MEW AOJDKHA obOecreurBaTh 3arud Hx
KOHIIOB IIPU BBIXOJI€ U3 MPOTOHA.

N3rubaroiiirie MOMEHTBI IPU PAaBHOIIPOTHOHOM cXxeme

Ha onope
w _a’
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Puc. 4. Cxema u eTany NporoHOB NOKPBITHS

@opMbl  CHPABEJIMBBI  JJI1  BCEX  IPOJIETOB W OMOP
MHOTONPOJIETHBIX 0alo0K, €CiM KpaHue mposeTsl anuHoil L,=0,85L.
IIpy paBHBIX IIpOJIETAX CEYECHUE IIPOrOHOB a KpaWHUX MPOJeTax
YBEJIWYMBAIOT HA OJHY JOCKY. [IpOTOHBI pacCUMTHIBAIOT HA MPOYHOCTH
U KECTKOCTh. KpoMe TOro, ompenensroT KOJHMYECTBO OIHOCPE3HBIX
IBO3/IEN B CTBIKE MPOTrOHA
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rae Xrp - PACCTOSIHUE OT OCH OMOPHI 10 MECTa MPUJIOKEHUS
PaBHOJICHCTBYIOIIEH TBO3EBOI0 32005 MO OJHY CTOPOHY CTHIKA,;
Tmin- HaMMEHbIIIAs pacyeTHas, Hecyllas CIOCOOHOCTh TBO3JS U3
yCJIOBUS €r0 U3ruda, a TakKe CMSATHUIO SJIEMEHTOB.

Ipumep 1
Pacuyer HacTH/Ia M IPOTrOHA

HUcxoanbie nannbie: CKOHCTPYHPOBATh U pacCUUATATh JOIIATHIN
HAaCTUJI U CHAPCHHBIE HEPA3pE3HbIC MPOTOHBI YTEIJICHHOTO MOKPBITUA
CKJIQJICKOTO 3JIaHus pa3mepoM B IuiaHe 18x42m ¢ TemmeparypHO-
BJIAJKHOCTHBIM pexkuMoM A2, Mo = 1. MecTto cTtpoutenscTBa - . Open,
111 cuerosoii paiion, So = 1xkH/M?. Kposis pybepoumHas TpexcloiHas ¢
yKJIOHOM 0.1 MO EMEHTHOM CTsKKE TOMMUHOM 20 MM IJIOTHOCTBIO
20xH/M3. Vremnmrens - kecTkue (MOPOIUTOBBIE IUIUTHI TONIIUHON
120 mm, mrotHocThIO 5,0 KH/M3, HacTun omvHapHBIA CIUIONIHOM M3
COCHOBBIX J1I0COK 3 copta. [Ilar OCHOBHBIX HECYIIUX KOHCTPYKIUU - 6 M
Kiracc orBerctBeHHOCTH 31aHmi - |11, yn=0,9.

Bp100Op KOHCTPYKTHBHOM cXxeMbl. [IpmHMMaeM MOKpBITHE C
HEpa3pe3HBIMH  CIIAPCHHBIMHA  TIPOTOHAMH, IIOCTABJICHHBIMH  Ha
pacctossauu 1 ™ (puc. 5).

A. Pacuyer HacTHJIA.

COop Harpy30k Ha 1 MT 101111 MOKPHITUS TIPUBEJICH B Ta0I. 1.
Ta6nuna 1. Harpy3ka Ha JoIaThIil HACTUIL.

CocTaBJjsiomme Harpy3Kn Hopm. Y1 Pacu.
Harpy3ka Harpy3ka

(xH/m?) (xH/m?)

A. ITocTosiHHBIE

1. Tpexchoiinas pydeponanasi KpoBJst 0,1 13 0,13
2. llemenTHast cTsizkka 0,02x20 0,4 1,3 0,52

3. Yrenaurean ¢pudpoaur 0,12x5 0,6 1,2 0,72

4. Tapousossinus 0,002 1,3 0,03

5. CoOGCTBEHHBII BeC HACTHIA 0,13 11 0.H
(npeBapHTEIHHO IPHHHMAEM TOJIHHY

nocku 25 mm) 0,025x5

HTOro nocrosiHuble HArpy3Ku: 1,25 1,54

B. CueroBas Harpy3ka 1x1x0,7 0,7 14 0,98

Hroro: 1,95 2,52




3/1ech CHErOBasi Harpy3Ka NpUHATA ¢ y4eToM 1. 5.5 [2] npu

a = 5,71°, cpenHel CKOPOCTH BETpa B 3UMHHU mepuog V = 5
M/CEK.
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Puc. 5. K pacuety momaroro nporoHa u HacTuJjIa



S=S, p.K=1.4.0,7=0,7 xkHIW’, (9)
rpe K=1,20,1.V =1,20,1. 5=0,7

p=1rpna< 25°
KoadduimeHT HanexxHOCTH 110 HArpy3Ke npuHAT y1=1,4. TaK Kak

o L 123 4085 08-
S, 07

Pacyer HacTMia BemeM Ha HOPMAJbHYI0 COCTABJISONIYIO
JCHCTBYIOIICH Harpy3Ku Ha mupuHy b=1 m

q;=(q,,., + S,cosa)cosa-B-y, =(1,25+0,7-0,995)0,995-1-0,9=1.74 h:i
Q'™ =(q "= +S,cosa)cosa By, =(1,54+0,98.0,0995)0,995-1.0.9= Lzs%

I pByxmposetHod — Oanmku (puc.  3)  MaKCHUMaJIbHBIM
M3TU0ArOIIA MOMEHT

1 !
M* =3 -1 =1’15‘! =0,28 kH ™
=it H g

TpeOyeMblii MOMEHT CONTPOTUBIICHUS

" R,-m, 0851

N3 popmybl

TpeOyemas TOJIIMHA HACTHIIA

h= ’ﬁ'ww= ‘!5"32*9 =14 cm
b 100

[To copramenty npunumaem gocku 150x16 mm
IIporu® nByXmpoJieTHOM OaliKku
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n g -3
(DI 213074007 el
384.E-J  384.10°.34,13

The

3 . 3
J= b-h = luﬂil‘ﬁ =34113¢H‘|‘
12 12

Nposepsem ycnosws

f 0283 1 [f] 1

1" 100 353 ) 1) 150

Takum o0pazom, MPOYHOCTH U KECTKOCTh HACTWIIA TIO 1 CEUEeHUIO
ycuiaui obecnieueHbl. [IpoBepsieM HACTUI MO BTOPOMY COUYETAHHIO
yewnui. Ilpu mupuHe mocku b=15 c¢M cocpemoTodYeHHas Harpyska

nepefaeTcs Ha JBE JMOCKH U Dpacs=2x15 = 30 cm. Harpyska ot
COOCTBEHHOI'O Beca HacTuia TOJILIIMHOMN 16
MM

xH

9en =B, b, cOSQY, -y, = 0,16-5-0,3.0,995:0,9-1,1=0,024 —

Pacuetias cocpegoTouenHan Harpyaka
P=P"f=112= 1,2!H‘

M3ruGaioLumin MOMENT B CeueHun Nog HarpyaKoil P
M., =0,07.q, 1" +0,207- P-1=0,07- 0,024. 1’ + 0,207-1,2- 1= 0,25 xH - m

HanpsxeHna
M 0,25.100 xH xH
=—= =195—>R_.n=0385-1.2=1,02—
°=TW (1,6-30/6) ot Ra =0 o
NpouKocTs He obecnevena. YeennuvBaes TORUWWHY HacTWna -nn 25wm. Toraa
1 ]
w=b-h _30.25 = 31.25cn?
s 6
HanpaxeHue
0,25-100 xH wH
= =08—<R_-n=1,08
31,25 em? " T em?

MpounocTs cbecnevena.
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b. Pacuer cmapeHHOro Hepa3pe3Horo NporoHa

KoHCTpYKTHBHOE pellleHre M pacueTHas cXxeMma MpOoroHa IpuBeIcHa Ha
puc. O.

OpHEHTHPOBOYHO IPUHUMAEM COOCTBEHHBIN BEC IIPOrOHA

=00 gy, =00s =007 B0
I'.'l_,.__-l ﬂ'h‘l‘t qi.i-. s Tl :

CM
MoroHHan Harpyaxka OT NOKPRTHA (Tadn. 1) v 0T cobCcTEEHHOMD BECA NPOroHa

‘H
q" =(q.., +q".)-B=(1,25+0.15)- 1= u"T

q" =[q:_. + q:a} B=(1.544+017)-1= I.T%
CHeropan Hampyaka

S =S,.jt-k B=1 ,1.[,,?.1:&7%

§=8§".y,=0,7-14= 0,98 <
M

HopmansHan cocTasnAWan CyMMapHOR HArpy3KM

:H
q, =(q" +5" -cosajcosa-y, — (1,4 +0,7-0,995)-0,995.0,9=1,88

:H
q'=(q" +S -cosa)cosa-y_=(1,71+ 0,98 0,995)-0.995.0,9=24 t;=

CraTHam COCTaRNANLLER CYMMIDHOR HarpyIM
H
q,=(q" +5" -cosa)sina -y, =(1,4 + 0,7-0,995)-0.1-0.9=10.2 E:

:H
q'=(q"+5 -cosa)sina-y, =(1,71+0,98. 0,995)-0,1-0,9= 0.24"—
' M
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IHoxOop ceveHust NPOroHOB.

Bapuant 1. CxarHasi cocTaBisoias BOCIPUHUMAETCSI HACTUIIOM
U TiepeJiaeTcsa Ha KOHBKOBBIN MPOTOH. B 3TOM citydyae mporox paboTaer
Ha M3rud TOJBKO OT HOPMaJIbHOM COCTaBIISIOIICH HArpy3KH.
MaxkcumasnbHbli MOMEHT BO3HUKAET HA ONIOPE U PaBEH

_q,-P_24.6

M_ = = T72kH.™m
- 12 12 '
Tpefyeusid MOMEHT CONPOTHENEHWA
, hl__,_:'?,z-]ﬂ[i:m.h“z

" R,-m, 0851
MpuHuMaes OBe O0CHA TONWMHOW 7.5 oM, CyMMapHaR WWDWHA Ce4YeHMA NporoHa

b=2.7.5=15 cm
Torga TpebyeMan BLICOTa COYEHMA

5-W_ [6.
h=JLF'= 'ﬁﬂ =18,4cm
b 15

Npurimaen ceueHwe NporoHa K3 2-x gocox 20x7,5 oM. MOMEHT CONPOTHBNEHHA U MD=
MHEHT HHEpuHH

Kt L0 K150
w=Dh 15200 oooew’: =B 1520 00000cw!
6 6 12 12
Hanpsoxenve
M 7,2-100 kH kH
O=—= = 1 = 072—<R_ =085 —
W 1000 cm’ -=0, cm’
MNpomB nporoxa
L & =3 &
__19,-1 _ I.HB-H;.I 'Eﬂﬂ—=n,ﬁam
3B4-E -J  384.10 - 100000
MNposepnem yonoswe

1 063 _ 1 [f]_1
I 6D 952 i 200

[Ipo4HOCTD U KECTKOCTh MPOTOHA 0OecreueHa.
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Bapuant 2. CkaTHas COCTaB/IsAIONIAsl BOCOPUHUMAETCS MPOTOHOM. B
ATOM cilydae OH paboTaeT Ha KOCOW M3rmd. MakCcHMalbHbIE MOMEHTHI
OT HOPMAJIbHOM M CKAaTHOM COCTAaBJISIONICH.

-1 4.6
1’4#1,=""II =2’u =72xH-u
q,-1" 0,24.6
M = z = = Q.7 .
T 12 R

HaiHadaem nporod wa 2-x pocoxk 20x7.5 cm
W,=1000cm’, J =10000 cm®

7,5 .20 757
I =2 1*1 ”’SIM'(TJ ) = 5624 cw’
W, =3, .2 = 5624- = ~ 750 ew’
AR 15 ™
Hanpamenwe

M M, 7.2.100 0,72-100 xH xH
o= -—L Ls + - =082 —<R, =085—
W W 100 T50 0. em® cw’

- ¥

Onpegensem nporwS OT HOPManeHOA W CKATHOR COCTaRNAOWEA

[ = qr-1* 1,88.107 - 600°
‘T384.E-J. 384-10°. 100000
q-1'  0,19-107- 600"

f= = = |
TR R TR TS Pl

= L63cwm

MNonKe# Npormb

f= \.frj+rj = J0,63 + 011" = 0,64 cu

MNposeprem yecnoewe
EEE*.ELL,:[I]_L
1 600 937 [1] 200

[Ipo4HOCTH 1 XKECTKOCTh MPOToHa 0OecIeueHa
B kpaiiHuUX mpoJieTax CTaBUM JOIOJIHHUTENBHYKO JIOCKY TOrO K€
ceueHus. B cThike MpOroHoB ctaBuM rBo3au d6 Mm aimHoN A=200 MM
B JIBa psijia C KaXKJIOU CTOPOHHI (puc 5).
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Pa3mepsl cThIKA.
S5.=15d = 1506 = Gcm;
ll = TpE' '1 rE‘d = T-iE' = 1-5 'niE = EI-E EH: ‘IITTH“

rae 1,5d - BennunHa BBIKOJIA DJIEMEHTA npu npo6HBKe I'BO3JEM
HACKBO3b
Onpe):[eﬂ;leM HECYIILYIO COCOOHOCTH HArejs B HECHUMMETPUYHOM
COCJIMHCHUU.
a) W3 yCNOBWR CMATAR Gonesa TONCTOND INeMenTa.
T.=0,35¢d=0,35-2-d=0,35.7,50,6 = 1,58 xH
) W3 yCnoBMA CHATAR Sonee ToHROMO anemedTa, (pw

3 _ %6 _os8

a, 1.5

=

To=K.ad =038 6606=156xH
) U3 ycnoenA Warmba recags
T.= 2,5d" + 0,01a%, = 2,5-0,6'+0,01.6,6* = 0,97 xH
HeofxoOqWwoe KONMYECTEO FBO3ASA PACCUMTHBASTCA HA HODPMANGHYIO COCTABNALWYIO

HErPY 304,
M, 72100
" 2.x_-T. 2-111,5.0,97

OKOHYATEIILHO IMPpUHUMACM 4 I'BO314 C K&)I(I[Oﬁ CTOPOHBI CTBIKA.
Ilo JJIMHC IIPOTrOHa HpO6I/IBaCM I'BO3W B IIaAXMATHOM IIOPALAKEC YCPC3

500 mMm.

= 33 wr.

HJINTBI HOKPBITHUA

[InuTel  OPUMEHAIOTCS B OTAIUIMBAEMBIX  3JaHUSIX  IIpU
OTHOCHUTEJIbHOW BJIAKHOCTH BO3JyXa B IoMmemeHuu a0 /5% u B
HEOTAIJIUBAEMbIX 0€3 BBIACICHUS BOASHBIX TAPOB MPU TEMIEpaType A0
-50°C. Ilnutel mnpenHa3zHayaloTcs uisi OecOHApPHBIX 3AaHUU C
HApY>KHBIM OTBOJIOM BOJIbl, JUIMHA WX, Kak mpaBuiio, 3, 4,5 u 6 M, B
OTHEIBHBIX ClTy4yasdx - 9 u 12 M.

[1nuTel cocTOAT W3 Kapkaca W MoJIOK (00muBOK). IIpogonbHbIe
Hecylue pedpa Kapkaca BBINOJHAIOTCS U3 LEIbHBIX JOCOK, KJIECHBIX
aneMeHTOB, GaHepHbIX npoduiieil. [lonepeunsie pedpa, Kak MpaBuIIo,
nomarele. [[id nooK MPUMEHSIOT BOJOCTOUKYIO CTPOUTEIIBHYIO
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daHepy, IUIOCKHE  acOECTOLIEMEHTHBIC  JINCThI, TBEpAbIE U
CBEPXTBEP/IbIE IPEBECHO-BOJIOKHUCTBIE IUIUTHI, CTEKIOIIIACTHUK.

B yremneHHBIX IUIATaX PEKOMEHAYETCS  YTEIUIUTENIb U3
HECTOpaeMbIX WM TPYJAHOCTOpAeMbIX MaTepuaioB. Bo uzbexaHue
CMEIICHUSI TPU TPAHCHOPTUPOBKE M MOHTAXKE MITKUM YTEIUIUTEID
3aKpEIUIAIOT TMPWXKUMHBIMH PEIIETKAMU U3 JEPEBSHHBIX OPYCKOB
CEUCHUEM 25X25 MM. COE€AuHSSL C KapkacoMm rBo3aamu. llonku k
pebpaM KpemsT, B OCHOBHOM, Ha K€, acOECTOIEMEHTHbIE U
LEMEHTHO-CTPYKEUHbIEC - Ha mypymnax. [lapouzonsuus u3 pyJOHHBIX
MAaTEPHUAJIOB I OKPACOYHAS.

Haunbonee mmpoko pacnpocTpaHeHbl KOHCTPYKINUH C (haHEPHBIMU
U acOeCTOIIEMEHTHBIMU IIOJKAMH M KapKacoM M3 JOCOK (puc. 6a).
®daHepHblE TUIMTHI M3TOTAaBJIMBAIOTCA U3 (GaHEephl MOBBIIICHHON
BogoctorkocT Mapku PCD copra He Hmke B/BB u3 npeBecuns
Oepe3bl WM JIMCTBEHHMIBI, a B OTACIABHBIX Clydasx - U3
OakenuzupoBaHHoOU ¢anepsl Mapku DBC. TonmmHa HUKHEW MOJKU
J0JDKHA ObITh HE MeHee 6 MM, BepxHed - 8 MM. COeIUHSIOT MOJKH C
pedpaMu BOJIOCTOMKHUMH CUHTETUUECKUMH KJesaMu. BojmokHa pyoariek
pacrojararT BI0JIb ININThHI. DaHepa CTHIKYETCSI OOBIYHO Ha «YC», IIPU
MHe «yca», paBHoil 10 TommmHam snucta. IlpomonbHblie pedpa
U3TOTAaBIIUBAIOTCS U3 JIPEBECHHBI XBOMHBIX MOpoa | wim 2 copra, ux
CTaBAT Ha pacctosinue He 6osiee 500 MM npyr oT Apyra. [lonepeunsie
pebpa CTaBsT MO CThIKaMU OOIIMBOK U MO TOPLAM TUTUTHI.

[1nuThl ¢ acO0eCTOLIEMEHTHBIMU MOJKAMU U3TOTABJIMBAIOT TAKKE C
NEPEBSIHHBIM  KapkacoMm. JIns TOJOK NOPUMEHSIOTCS  IUIOCKHE
acOecrouieMeHTHbIe JUCTBl ToJmMHOW §...10 Mwm. Ilpu kpoBie wu3
BOJIOKHHUCTBIX aCOECTOIEMEHTHBIX JIMCTOB BEPXHIOKO MOJIKY HE JeNaloT,
a BHYTPEHHUE TIOJOCTH IUIAT 3allMIIAIOT OT  YBIIAXKHCHUSA
IIOJIUITUIICHOBOW TIJICHKOM.

[IpononbHBIE peOpa BHITIOIHSAIOT W3 LEJIbHBIX JTOCOK TOJIIIMHOMN
He MeHee 40 MM u ¢ maroM He MeHee 500 MM, MONEepPEYHbIE TAKKE U3
LEIBHBIX JOCOK M MX PACHOJAraroT MO TOpPLAM IUIUT U MOJ CTBIKOM
auctoB. [lonku kpemar kK pedpaM OUMHKOBAaHHBIMHU IIIYpPyHaMH
pasMepoM He MeHee 5xX60 MM C TOTaMHOW TOJIOBKOW, PACCTOSIHUE
Mexay ocsimu mrypymnos 20...60 nnameTpoB mypymna.

Kpenar niauTsl ¥ MaHeaW K HECYIIUM KOHCTPYKIHUSIM IIypyIamMu
WIM TBO3JSIMM U  KpemexHbIMH  JeTalsaMu. CTBIKM — MEXIy
YTEIUICHHBIMH TJINTAMUA T€PMETU3UPYIOT JIACTUYHBIMU MPOKIATKAMU,
KOTOpbIE B CTBIKE 00KUMAIOT.
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daHepHbIC IUIMTHI PACCUUTHIBAIOT KaK CBOOOJHO JIeXKallue Ha
JIBYX OTIOpax, ONMMPAHUE TJIUT Ha HECYITUE KOHCTPYKIMH JOJKHO OBITh
He MeHee 55 Mm. [lonepeuyHoe kopoOUuaToe ceueHrne pacCUUThIBAIOT I10
IPUBEJCHHBIM K (haHEepe FT€OMETPUUSCKUM XapaKTEPHUCTUKAM.

E, E,
P =FAE, 05 S, =548, 38 5 (10)
E J
J. =J +J"—£ : W,_ = —t
’ * E+ ' Y
Y

rne Fy ,S¢ J¢, Ep - miomanb, MOMEHT WMHEpUUH U MOMIYJIb
yOpyroctu ¢haHepsl;
Frp »Snp Jap, Exp - TO e 114 IpeBeCUHbI MPOAOIBHBIX pedep.

[Ipu omnpeneneHn reOMETPUUYECKUX XapPAKTEPUCTUK PACUETHYIO
mMUpUHY (aHEPHBIX MOJOK (pUC 6) TPUHUMAIOT PABHOM:

npu L>6a Dpaca=0,9b,

npu L< 6a by.c«=0,15Lb/a

[IpoyHOCTH PACTSIHYTOM U YCTOMYMBOCTD CKATOU IMOJIOK
IPOBEPAIOT 1O (hOopMyJIaM:

M -
o =——%<R, K, (11)
S ’
M :
o.=—3—5R {12)
“:,‘[P* "

J J
W ==ty W, == 13
R " (b-y,) 19
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NpVBEAEHHBIE MOMEBHTEI CONPOTHENEHNA ANTA HWKHER W BepxHed NONoK,
Rgps R - pACUETHBIE CONPOTHBNEHWA (DaHEDL! HE PACTRxEHNE W CraThe.
Ke=1 - NpK OTCYTCTEMM CThIKOB B aHepe,

Ks=0,6 - npn HanU4un CToiKOB B CTPOUTENLHOW hanepe;
Kg=0,8 - To e, AnA DakenwauposanHoh daeps.

! "{'la!!} | b

Pp="f——  TpH .51{50 {14)

_ 1250 b,

—

‘P;. '[T'_ﬂ_): npH E
o

rae by - paccrosHre Mexay pebpavu B c:aery

> 50 (15

& - TonuwWHa BEpXHeR NONKW.
KiieeBbie MIBBI MEXKIy LIMOHaMHU (paHepbl B mpeienax HIUPUHBI
pebep MPOBEPSIOT Ha CKaJIbIBAHUE.

t::u_Q-.‘.E.!_.{R

J,-Ib, ~ ¥
rae Q - pacdyeTHas MonepeyvHas Cua;
Sh - craTuyecKkuit MOMEHT BEpXHEU WM HUKHEH MOJIKH
OTHOCHUTEJILHO LIEHTPa TSKECTH (HAauOOJIBIITH);
R¢cx - pacyeTHOE CONMPOTUBIICHUE CKATBIBAHUIO KJIEEBbIX
[IBOB MEXAY IIMOHAMU (paHEepHI.

BepxHIO0 MOJKY TUIMT MPOBEPSIOT HA MECTHBIA M3rUO OT ACHCTBUS
cocpegoroueHHoil cuibl P = 1x1,2 kH kak mmactunky mumpunou 100
CM, 3aIllEeMJICHHYIO B MECTax MPUKIICHKH K peopam.

M 6P
L <R, ., m, (17)
W 8:100-8° bl

(s

rae Ryxoo - pacueTHoe CONpOTUBIIEHHE (paHEPBI HA U3TMO MOTMEPEK
BOJIOKOH pyOaIiku;
Mp= 1,2 - K0o3PPULHMEHT, YYUTHIBAIOIINMA pacyeT Ha
MOHTaKHYIO Harpy3Ky.
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[Iporu® mauUT oOmMpeAeNsitoT ¢ IMOJCTAaHOBKOM B 3HaMEHATEIb
kodppummenta m=0,7.

B mmmrax ¢ monkamMu u3 acOeCTOIEMEHTHBIX JIMCTOB BEPXHHUE
MOJIKH PACCUUTHIBAIOT HA TIPOYHOCTH U KECTKOCTh KaK TPEXMPOJIETHBIC
uThl (puc. 6) mupunoit 100 cM Ha gelcTBUE TEX XKE HArPY30K, UYTO U
(aHepHbIC; HUKHIOIO TTOJIKY - Ha M3THM0 OT Beca CaMoro JINCTA
YTEIUIUTEN s, MPOJ0JIbHBIE peOpa - Kak CBOOOHO JIexKallue OaaKu.

IHPUMEP 2
daHepHas NJINTA OKPHITUA

Ucxonnubie nganabie. CIpOEKTUPOBATh U PACCUUTATH IUIUTY MOKPBITUSL.
Bce ocHOBHbIE mapamerpbl - w3 npumepa 1. Yremurenp -
MUHEPAJIOBaTHBIE TMOJIYKECTKHUE IIUTHl ToamuHon 100 mMm, y= 1,25
kH/M3. TTapon3onsuus - HONIUATHIEHOBAS IJIEHKA TOMIHMHON 0,2 MM.
Marepuan pebGep - cocHa 2 coprta, ¢danepa mapku DCO, knacc
oTBeTCTBEHHOCTH 311anuii -111, y,=0.9.

KoMnoHoBKka ceueHHUs IJINThI

[upuny ceuenuss npuHuMaem 1,5 m. Pebpa - 4 mTyku cedeHuem
nocyie ocTpoxXku 169x46 MM, GaHepHbIE MOJKHU - BEPXHSS TOJIIUHON 9
MM, HWXHSA - 6 MM, OpWKUMHbIE Opycku - 25x25 mMm (puc. 6).
[Toniepeunsie pedpa 169x46 mm, 5 mityk. JlnuHa mauTel - 5,98 M.
[loncunThiBaEM IOrOHHYIO HArpy3Ky Ha IUIMTY, YYWTBHIBAs, 4TO €€
mupuHa pasHa 1,5 m, yn=0.9.

q"=1,21.1,5.0,9 = 1,63 xH/m

Q"= 1,71-1,5.0,9 = 2,31 xHim
IIpu onvpaHuy MIUT HA OCHOBHBIC HECYIIHE KOHCTPYKIMH MO 6 CM C
KaXJIOW CTOPOHBI PACYETHBIN MPOJIET IUIUTHI PABEH

1=5,98-2 .0,06/2=592 m
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Ta6nuna 2. COop Harpy30K Ha IUIUTY

CocraBmsromue Harpy3Ku Hopwmar. Yt |Pacyer.
Harpysk Harpyska
a (xkH/m?)
(H/m?)
A. TloctosiHHEIC 01 0,130,116
1. Py6ep01/1)1Ha;1 KpOBJIA 0.105 1,3
2. ®daHepHbIe 0.136 0,15
nonku(0,006+0,009)x7 11
3. Pe6pa [4(0,046X0,169x5,98)+ 0,04 11 0,044
5(0,046x 0,169x1,5)3x5/(6x1,5) 0.125 ’
4, Kpenexusle Opycku 11 0,150
5. VYremmmrens 0,1x1,25 "
Hroro nocrossHHBIE: 0,51 0.59
B. CueroBas 0,7 1,6 1,12
HUTOI'O: 1,21 1.71

rJe Uil CHErOBOM Harpysk Y=1,6, Tak Kak
q' /S, = 0,51/0,7= 0,73 < 0.8

PacuerHbie ycuims B IIMTE Kak OajiKu, MIAPHUPHO OTMEPTOM MO KOHIIAM

U Harpy>KeHHOH PaBHOMEPHO pacrpeIeIeHHOM
Harpy3Kou
: 2 z
M:qul _231-59° 10,92 H . o
- 31-592
0- q2 _ 2, 592 G4 g

Pa3Mepb: ceueHMa nnuTol
bo= (b -4b,) /3 = (147,0 - 4-4,6)/3 = 42,9 cm
a=b,+b,=429+4 6 = 47,5 c iy
Mposepsem yenoswe '
L=592>6a=6 47 5=285 cua
B aTom cnyuae NPUBSASHHAR WWPWHA NONKW
b® e =0,9-b,=0,9 -147=132 3 cu
b"50ee=0,9.b,=0,9 -149=134 1 cm

Pacuer BenmemM mo NMpUBENCHHBIM K BEPXHEU IMOJKE T€OMETPHUYECKUM
XapaKTEPUCTUKAM.
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CooTHolIIeHHE MOAYJIEN YIIPYTrOCTH

NpvBsageyqan MNoWane Ce4YeHUA
Fop=134,1- 0,6+132,3 0,9+4,6 4 16,9 1 11 = 646 cw’
MNpHBEAEHHBIA CTATHYECKII MOMEHT OTOHOCWTENBHD OCK X,
S = 134,1.0,6:0,3+132,3.0,9(0,6+16,9+0,45)+4.4,6.16 0.(16,9/2+ +0,6)} 1,11 =
24,142137,3+3123,7 = 52851 ¢cy°
PaccToRMue 0T OCH X, [0 LIeHTPa THXECTH CeueHuA (ocy X)
Yo = e = 9 om

h-y,=184-97 =87 em

MNpwBEdEHHLIA MOMENT pHEpLMN
_Ixnr-0 6’ 13?. 3.0.9°
Jop = 5 0,6: {9,?-03} g2 09 ———+132,3.0,9-(8,7 - 0,45y’
.'.2
4,6-16,9°
+4'[‘LT£6‘—' 1,6- Iﬁ9 (9,7~ BE-M} ) -1,11=23583cm’

MOMENTS! CONPOTHENEHUR HIKHER W BapxHei obwnBok

wh = Jm _ 23583
T Yo 97
wr o Ju 23583
(h- Y n} 8,7
[IpoyHOCTH HIXKHEN OOIIMBKHU

_ M 012 |
“‘ﬁ“{i=“—“=ﬂ.ﬂmﬂ!cm‘{ﬂh Ky = 1,4-0,6=0,84xH / cm’

=2431cn?

=271 em’

2431

VY cTONYMBOCTH BEpXHEW OOIIMBKU

M 1012
O=-_ — 1
=— " _=0,68kH/cm' <R = =
Wa -9, 2711 0,545 M <Rp=12xH/cm

_ 0,42 o, = By

b,
rae mpm S=—-477<50 o, =
. 09 5000 5000

HanpsbkeHnue ckallblBaHHMS B IIBE MEXIY IIIOHAMU (aHEephbl BEpXHEH
TTOJIKU
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em . " -
Q-S" _ 684.982 _ n,ﬂls—-—d: <R,. =084 —
o™ eM”

T, = =

Jur 2. b, 23583-4-4.6
rae §" = 132,3.0,9.(8,7-0,46) = S82 cM - CTATHHECKNA MOMENT BEDXHEH OBWNBKM
FpOYHOCTE BEPXHER NONKKA H3 MECTHRIH KIrWD OT MOHTARHOR Harpyax P=1.2H

6P a 6-1,2-47,5 xH wH

T LT A =053 <R,y m=0,651.2= 0,78

8 bygy 87 8-100-0,9° owt e R

raebg,g, =100cm

MNpourocTs vt obecnedena
MporwG nnwTs

5 ¢"1' _ 5.1,63-107 592°

f= . = =1,75cm
384 0,7-E, J, 384-0,7-900- 23583
OTHOCHTENBHLIA NpOruG
f 1,75 1 [r] 1
e el A B
I 592 338 |1 220
KecTkoCTh IIMTHI 0OECIIEUEHA.
IIpumep 3
YTenjieHHas IJIMTA NOKPBITUS ¢ acOeCTONEMEHTHBIMM
OOIIIUBKAMHU

KomnonoBka ceuenusi. HoMuHanbHBIA pa3mep IUIATHL B TUIAHE
1,48x5.98 M, OOImMBKM M3 INIOCKHX acOECTOIEMEHTHBIX JIMCTOB
pasmepom 1,5x3 M, TommmHou 5 MMm. Kapkac W3 IOCOK pa3mepamu:
kpaiinue pedpa 40x175 mm. cpeanue - 50x175 cm. [lonepeunsie pedpa
no Topuam TauThl 40x175 MM, B cepeauHe IUIUTHI B MECTE CThIKa
o0mmBoK 50x175 MmM. AcOecTolleMEHTHBIEC JTUCTHI KPEMSITCS K KapKacy

mypyrnamu 5x60 MM ¢ marom 330mMm

Yrenaureiap u3 MUHCPAJTIOBATHBIX IOJYXKCCTKUX IIIAT TOHHIHHOﬁ

100 MM, 066eMHBIi Bec yremmurens 1,25 kH/m*

[Ipuwxumubie Opycku cedeHueM 25x25 mMm. OcTalibHbIE JTaHHbBIE

o npumepy 2.
COop Harpy30k NpuBejcH B Ta01. 3.
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PacyeTHble XapaKTepUCTUKH MaTEePHAJIOB.

JInst  acOeCTOLIEMEHTHBIX JIUCTOB PACUETHOE COMPOTHUBIICHHE
W3ru0y NpH IPOIOJIBHOM PACIONIOKEHUH BOJIOKOH R,=1,4xH/cM?, ipu
nonepedHoM Ry =1,15kH/cM?, Moayns ympyroctu Ea=1000xH/cm?.
Jns  ngpesecunbl  pebep: cocma 3 copra Ry=0,85 kH/cm?
noaynsynpyroctu E=1000 kH/cm®,

Tabnuma 3. Harpy3ka Ha BEpXHIOI0 OOIIMBKY acOeCTOLEMEHTHOM

IIJIUTHEI .
CocraBasiomnue Harpy3sKu HopMaT. Vi Pacuer.
HArpyska Harpy3ska
(xH/m?) (xH/cm?)
A. IlocTosiHHBIE
1.Bec oommBok 19 0,08 0,152 1,1 10,167
2.PyGepouanasi KpoBJs 0,1 1,3 0,13
HToro nocrosHubie: 0,262 0,297
B.Cuerosas 110,7 0,7 1,8 [1,12
HUTOI'O: 0,952 1,417
CO6Hpa€M Harpy3K” Ha 1 M2 IIJTUTHEI B
Tabsmie 4.
Ta6nuna 4. Harpy3ka Ha IJIUTY €
aC6CCTOHCMeHTHBIMI/I O6H_II/IBKaMI/I.
Cocrasisiiomue HAarpy3Ku Hopmar. Vi Pacuer.
HArpyskKa Harpy3ska
(xH/m?) (xH/cm?)
A. IlocTosiHHBIE
1.Bec o0mmBok 2 19 0,08 0,304 1,1 10,167
2.PyGeponanasi KpoBJs 0,1 1,3 0,13
3.Bec npoaoJibHBIX pedep 0,106 1,1 0,117
4.Bec NpM:KMMHOM pelIeTKU 0,04 1,1 10,044
5.Bec yrensiuresst 0,126 1,2 0,150
6.ITonepeunsnlie peopa 0,02 1,1 10,022
HTOro mocrossHHbBIE: 0,695 0,797
B.Cuerosast 110,7 0,7 1,4 10,98
HUTOIO: 1,395 1,777
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1) Nposepxa sepxnen oGwKuaKK

Onpenensem pacyeTHsie ycUnvA B oOLIMBKE Ha WHpHHy 1 M
q"=0,952.1- 0,9 = 0,857 xkH/m

q°= 1,4171-0,9 = 1,275 kH/m

rae v,=0,9, b=1m

PacueTHass cxema BepxHEil OOLIMBKM IMpPHUBEIECHA Ha pUC 6,B.
MaxkcumanbHbIN M3THOAIOIHIMA MOMEHT OT PaBHOMEPHO
pacnpeaeIeHHON Harpy3Ku BOZHUKAET HaJ CPETHEN ONOPOM

%q+l 1275 ﬂ-ﬂ"

Muu_ _____ = ﬂ “3“& LH M
10 10
FeomaTpUMECKNe XapaKTePUCTHKK ceveHua obumMaxm
b-h’ 100-0.8°
W= = 8 10,67 cm’
6 6
b-h' 100-0,8’ '
J= = =427 ¢
12 12
Hanprxexwe ot #armba
0,0306-
o= Man _00306-10° o xH Rym=1, s X
W 10,67 cem? c™”
MaxkcuMaabHbIN U3rudaromui MOMECHT oT IIEUCTBUA

cocpenoroueHHoro rpy3a P=11,2=1,2 xH B cepeaune nepBoro npoJsera
M_ . =02P-1=02-12-049=0,118xH - m

Hanprwxeuve

oy Men (OLIBI00_ W

‘W 10,67 em’ c™

[IpouHocTh OOMIMBKM OOEcCIeUeHa.
[IpoBepsieM nmporu® OOHMIMBKU OT PaBHOMEPHO pacHpeesIeHHON

Harpy3Ku
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_ 0,00675-¢" -1* _ 0,00675-0,875-107 - 49*
- E.-d 1000 4,27

f =0.08 cwm

OTHOCUTENBHBIA Nporvb

f 008 1 [r} 1
—_—m e S K S —
i I
KecTkocTh BepxHel 0OITMBKY 0OeCIIeUeHa.
HmxHIO 00MMBKY HE MPOBEpsAeM, TaK KaK Harpyska Ha H €€ OT
COOCTBEHHOTO Beca M Beca YTEIUIUTEIS 3HAYUTEIHFHO MEHBIIE, YeM Ha
BEPXHIOIO OOIIUBKY.
2) Pacder cpennero npoopHOTO pedpa
OmnpenernsieM OTOHHYIO HArpy3Ky Ha cpeaHee peopo
q"=1,39.0,49.0,9 = 0,615 xH/™

q® =1,777.0,49-0,9 = 0,784 xH/m
rae b=0,49 m, Y,=0,9
Hammbaowmn MomMesT

M = q-F _ 0,784.5,92°
- 8 8

rae 1 =5,92 M nipu onupaHuu MIUTHI C KaXXJT0H CTOpOHBI 1Mo 60
MM.
MoOMEHT conpoTHUBIICHUS pedpa

= 3,,44 HH ‘M

- : L] 1
wo2h 5175 =2582¢cM°
6 6
Hanpsxexne
M 3,44-100 xH xH
= = = e =0,85—
W 255,2 £33 cm’ >Ra cm’

[IpounocThs pebpa He oOecrnieueHa. YBEIUYMBAEM CEUCHHUE pedpa
10 75x200 mm. MOMEHT CONPOTHUBIIEHUS



27

7.5-20°

W= =5W¢HJ
Hanpsoxenue
3,44-10° xH KH
=--—-—‘ = — 5-__.
o 0,69 - <0,8 o

3) [IpoBepka nporuda maHe u
Harpy3ka Ha MOTOHHBIN METP MIUTHI

q"=1,3951,50,8 = 1,88 xH/W
rae b =15 m - wvpuna nnutet , Yo,=09.
CyMmapHbin MOMEHT WHEDLWW pebep
_(2-40+2-7,5)-20°

J =15333cm’
12 '
Mpom6 nnvwmw
H ] -2 &
_.5 "1 _5188-107-592" o o
384 E-J 384-1000-15313
MNporepremM ycnoswne

L 1t
1 592 302 |[V] 250

HecTkocTs NnNuTel obecnevexa.
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