Kadenpa «MeTamnmmuecKkue U JepPEBIHHBIE KOHCTPYKITUK
KypC «MeTauIn4eCKUe KOHCTPYKIUW», 1 4.
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Hactuiasl

Hactunel — 3TO TOpPHU30HTAIbHBIM (OOBIYHO) JHCTOBOM KOHCTPYKTHUBHBIN
3JIEMEHT, CIOYXKAIIUK IS IEepeaadyd TOPU30HTAIBHOM IT0JIC3HOM HArpy3Kd Ha
HIKE JICKAIME THHEMHBIC KOHCTPYKIUHU (CTEHBI, OAIKH).

HacTuiibl B CTpOUTENBCTBE OBIBAIOT CTAIBHBIC, KEJI€300€TOHHBIC, JEPECBIHHbBIC
UM KOMOMHHUPOBAHHBIE.

CTajgbHOM HACTIJI: IOJIOKUTEIIbHBIE CBOMCTBA.

* Manas tommmHa aucTta (6-16 mMmm);

* Mamnsiii Bec (0T 45 go 120 xr/m2);

* bonpmas Hecymas cnoCoOHOCTH (110 S5 T/M2 U 0oee).
Henocrarku:

* Tpyn0EMKOCTh CBapHBIX PadOT (MHOI'O IIBOB «BPYYHYIO»)
* | [oBBINIEHHAs TOXXAPOOIIACHOCTh.






Hactuiasl

Takxe CTaJIbHOU JIUCT OTPAHUYMBAOT B IPUMEHEHUH U3 34:
* [loBbitieHHasd «lllyMHOCTEY;

* TpeOyeT HONOTHUTENBRHON 3alIUTHl (OKpacKa, MOKphITHE, A0II. HacTuibl u T.
A.;
* TpeOyeT NpOTHUBONOKAPHYIO 3aAIUTY;

* OOBIYHO MO/, CTAJbHOM HACTHII MPUMEHSIOT MajbIi mar 0aiaok (1o 1,5 M).



Hactuiasl

/AKe1e300eTOHHBIA HACTHJI UMEET II0JIOKUTEIBHBIE CBOMCTBA:

* bosbmas KECTKOCTh HACTUIIA,

* [ loBhIlIICHHASA NITYMOU3OJIALIMS;

* bosib11ass OrHECTOUMKOCTD;

* [Io3BOJIsIET yBEIMYMBATh 1Iar OaJIoK (0onee 2 M).

K HenmocTrarkam OTHOCHT;

bonkmas TojiyHa (MEHbIIE 6 CM B CTPOUTEILCTBE HE IPUMEHSIETCH);

bonbiion Bec (camblid TOHKHM HAacTuia BecuT Oojee 150 kr/m2, a cOOpHBIi
Xeie300eToH Becut B cpeaHeM 200-300 kr/m2);

Huzkas Hecymas cnocoOHOCTh (0ObuHO Oosice 1 T/M2 B MOHOIUTHOM U 2,5
T/M2 B COOpHOM BHUJI€ HE IIPUMEHSIIOT).



Hactuiasl

0XOJUMOCTB
’TAJIBHOTO U
' TPAHCHHBIM

B nannHenuie
CO3JIaHUSI HACT
Ke1e300€ TOHH(
HACTUJIOM SBJIA

VJIIITUHOM OT
PEIACIIEHHOE

[Ipoduanposa
0,5 7o 1 MM, 11

CEUYEHUE B BUJ $ 10 35 MM
IIPUMECHSICTCS Ij 144 MM Kak
Hecymu. T.K. n 1250 mm,
TO YeM BBbIIIE 3 Ha3zBaHUU
npodaucTa 3a K JAIOIINH,

HE HECYIIUU U
B MM. Yepes 1
Hanpumep, C2

icota rodpa
1 TOJIIIHHA.



Hactuiasl

[IpoduanpoBaHHBIA JTUCT MOXET IMPUMEHSETCS B Kad€CTBE MOJAOCHOBBI O]
KPOBEJIbHBIC KOHCTPYKIUMU: HECYIAsA dyep/lauyHas KOHCTPYKUMUS WU B COCTAaBE
COHJIBUY MAHEU. *
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Hactuiasl

B kadecTBe Hecymiero Hactuia  OpOQIHUCT HCHOJb3YETCS COBMECTHO C
Kelle300eToHoM. [Ipodanuct co3maét HeCcyllyld OCHOBY M HCIOJB3YETCS Kak
HeCchEMHAs onajlyOKa, a 0eTOH UIrpaeT POJib 3alIMTHOTO CJIOA.

Takoli BapuaHT MO3BOJIAECT YBEINYHUTH MOKApPOOE30MaCHOCTh HACTUIIA, CHUZUTD
IIyMHOCTb,  MO3BOJAET  OBICTpPEE  BBINOJIHUTH  IEPEKPBITHE OO0
KOH(UTypaIHH. > '
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Hactuiasl
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Hactuiasl

CrajbHble HACTUJIBI NPEACTaBIIAIOT COOOM CTaJbHOM JIMCT, MIPUBAPECHHBIN K
OajkaM HacTuJIa 1 06pa3yIOT pOBHBII/I OJI TIOIIAJIKH.




Hactuiasl

[To MHTEHCUBHOCTH HArPy3KH Ha HACTHII pa3JelIsiiOT TPH BHIa pacuéra:
1. Harpyska Ha HacTui 6osee 50 kN /m? (5 T/M?);

2. Harpyska na mactun menee 10 kN /m? (1 1/M%);

3. Harpyska Ha Hactuia B npenenax 10 — 50 kN/m? (1 — 51/M%).

[To Tuny (Buy) HaCTWJIA pa3IdyaroT JIBA BApUAHTA:
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1. CrutomHOM JIUCT (OOBIYHO MMEETCS BBEY INIAJIKUM JIMCT WIN CILIOIIHO
C puIIeHuEM IIOBEPXHOCTH); o

2. Pem€ruareiii 1UCT (C OTBEPCTHUSIMH).
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IIo cxeme paOOTHI HACTUIIA Pa3IMYalOT JBa OCHOBHBIX BapHaHTA:
1. OpHonponéTHas cxema pabOThI;
2. MHoromnpoJi€THas cxema paOOTHl.

'HAaCTHUJia ~ HACTHUJIA
»
| In

OOBIYHO HACTWJI IpHUBApPUBACTCS K OalkaM HacTWila W3 AByTaBpa (IIMpOKas
MojKa) WM K IIBewiepaM. Pexe MOXHO BCTPETUTh Oallky HacTWlia U3
npo(UIBHOM TPYOHI, €IIE PEIKE U3 YTOJIKA.



Hactuiasl

ITo cnocoOy 3akpemieHus CTaJlbHOr0 HacTUIIa K OaJKe pa3InyaroT JBa BapHaHTAa:
1. IllapHupHOE 3aKpemIeHUE: HACTUII CBOOOIHO ONUPACTCS Ha OAJIKY;

2. XEctkoe 3akpemieHUe: HACTWI MOPUKPEIUIIETCS K OalKe CBapKoOW WU
3aKJICIKAMU.
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Hactunel. Pacuér npu Harpyske 6onee 50 k N/M?* (5 T/M%).

Takass Harpy3ka J0CTaTOYHO OoJiblllasg M IIar OajoK HAcTWia IIPUHHUMAIOT B
npeaenax 0,5-0,8 Merpa, a TOJIIMHY HACTUIA IIPUHAMAKOT HE MeHee 10-12 mm.
IpU MPOCKTUPOBAHMH CTApPAIOTCA BBIJECpKaTh OTHOIICHME Iara OajloK K

Touae He oosee 50.
L,/t, <50

IIpy TakuX OTHOIIEHUIX PA3MEPOB CUMTAETCS, YTO JUCT JOCTATOUYHO KECTKUU U
pacy€T BEAYT TOJIBKO HA MPOYHOCTh. Pacu€T BO3MOXKEH KaK MO OIHOIIPOJIETHOM,
TaK W II0 MHOTOIPOJIETHOM cxeme. IIo cxeme paboThl HacTWIIa MOXHO CUMTATh
HACTHJI KaK >KE€CTKO IIPUBAPCHHBIN, TaK U IAPHUPHBIM (CBOOOIHO JICHKAIIKM).

9, .
uvvvvvvvvvvvvvvvvvvvvvu o P

—
———— ——— " — - S—
W e asms e —

...........

ln



Hactunel. Pacuér npu Harpyske 6onee 50 k N/M?* (5 T/M%).

Pacu€Tr CBOAUTCS K ONPEICICHUID HArpy3Kd Ha HACTWI, BbIYUCIICHUIO
M3rM0aroIIero MOMEHTAa M BBIYHCJICHHIO TpeOyeMOW TOJIIMHBI HACTHIIA.
CoOCTBEHHBIM BEC HACTUJIA YUUTBIBAeTCA B mpeaeinax 0,5- 1% ot Harpysku.

HarnpuMmep nipu mapHUpHON OJHOIIPOJIETHOU CXEME TOJIIIUHA OIPEHACIACTCS
34,
4 Ry,

\
A JUIs )KECTKO 3aKPEIUIEHHON OMHOIIPOJIETHOM CXEME
1-q,
2 Ry,

t, =1

\

I'ne t, — Tommuuua HacThia, (¢, — pacyéTHas IOTOHHAs HArpy3kKa Ha HACTUJI C
yu€ToM Beca HacTuia u |, — [Iponér nactuna (uar 0ajnok HaCTUIIA).




Hactunel. Pacuér npu Harpyske 6onee 50 k N/M?* (5 T/M%).

[IomoOpaB 1O copraMeHTy TpeOyeMyr TOJIIMHY JHucTa (HACcTWIIA),
IPOCKTUPOBIIHUK JIOJDKEH IPOBEPUTH KECTKOCT.

[Ipu mrapHUpPHOM 3aKpEILICHUM:
5:qn - l;Lz
= < If]
384 -E; -],

[Ipu XECTKOM 3aKpEILUICHUA

_ Qn'l%
f—384.E1.]nS[f]

E "
— HI/IJII/IHI[pI/I‘ICCKa}I KCCTKOCTDH HACTHJIA

FI[C E1 — (1-v2)

(v — koapduuuent IlyaccoHa, npuHumaemsbii paBHbeiIM 0,3, E — monyib
yrpyroctu ctaind 206000 MIla)

I, = . — MOMCHT HHEPLIUI HACTHIIA [f] — npenensHbIil mporud Hactriaa =120.




Hacrtunel. Pacuér npu Harpyske menee 10 k N/m? (1 T/M?).

Harpy3ka menee 1 1/ M2 1J1s1 CTaIbHOTO HACTWJIA CYUTAECTCS OYEHb MAJICHBKOM 1
[IO3TOMY TOJIIIMHA JIUCTA IIPUHUMAETCS MUHUMAJIbHOW (6-8 MM), a mar Oajok
HacTujiaa yBelnmuuBaeTcs A0 1,5-2 m. Ilpm Takux pasmepax Hactwia [,/t, >
(200 ...250) cumTaercs, 4TO JIUCT HAYMHAET paboTaTh Kak MeMOpaHa U pacucT B
OCHOBHOM IIPOBOJISIT HA KECTKOCTh (HA M3rM0O MOXKHO He cumTarb). [Ipu Takom
OOJIBIIIOM IIPOJIETE W MAJCHBKOM TOJIIWHE JIMCT HEU30EKHO OydeT HOCTAaTOYHO
3aMETHO IIPOTrH0AaThCs U €ro Kpas OyIyT CTPEMHUTBLCS COCKOJIb3HYTH C OQJIKU U
no3toMy crajibHON JIucT OBA3ATEJIBHO npuBapuBaror. M3 3a o0si3aTenbHON
IIPUBAPKU JIUCT IIPUMEHSETCS M PACCUMTBHIBACTCA MO OJHOMPOJIETHOW CXEME.
Pacuétr cBOAUTCA K ONPEACIICHUIO TPEOyeMOr0O MOMEHTA MHEPIMH W TOJIIHAHEI
nucTta. CoOCTBEHHBIM BEC YUMTHIBAIOT B Iipeaeax o=1,2-1,3

] > (a'qn)'lﬁ
T = 384-E, -[f]

th = i/]tr - 12



Hactunsl. Pacuér npu Harpyske 10 — 50 k N/m? (1 —5 1/M?).

Harpy3ka B nipegenax 1-5 1/M2 cuuTaerca caMor pacnpOCTPaHEHHOM U TOJIIMHA
JIMCTAa IPUHUMAETCS B mpenenax oT 6 1o 16 MM ¢ marom 6anok ot 0,6 1o 1,5 m.
JIng ydé€ra )KECTKOCTH W MPOYHOCTH JIUCTAa MPUMEHSIOTCS (DOPMYIIbI U3 TEOPUM
miacTuH. Jis  ynpomieHuss pacy€ToB OOBIYHO MPHUMEHSAECTCA YHPOIIEHHAS

(dhopmyia
[ 4-n 72 FE
— = 21+ 2 .
tn 15 Ny * qn
JI715 IpOCTOTHI PacUYETOB IMIPUHUMAETCS IIApHUPHAS cXeMa
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Hactunsl. Pacuér npu Harpyske 10 — 50 k N/m? (1 —5 1/M?).

COOCBEHHBIN BEC YUUTHIBAKOT 100aBICHHUEM Harpy3ku 2-5%.

No

- 310 oOparHoe!!! OTHOIIEHHWE MNPEAEIBHOTO IPOoruda K MOPONETY U
IIPUHUMAETCS B 3aBUCUMOCTH OT CaMOI0 IIPOJIETA.
[Iponér, B M. >] 3 6 12 24
3HAYECHUE N 120 150 200 200 250

OOBIYHO IIPOCKTUPOBIIUK 3aJa€TCS TOJIIUHOM HACTWIA B 3aBUCHMOCTH OT

0

Harpy3KH
10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50
120 6 6 6 7 3 9 10 | 11 | 12
150 6 3 10 | 12 | 14 | 16




Hactunsl. Pacuér npu Harpyske 10 — 50 k N/m? (1 —5 1/M?).

3Had TOJIIIHUHY HACTHUJIA U BCIIMYHUHY HAI'PY3KH, JICTKO BbIYHUCIUTb MAKCHUMAJIBHO

BO3MOXKHBIN IIPOJIET HACTUJIA
4‘ ¢ no * tn 72 * E1
I < 1+
15 Ny * Jgp

Jlanee mnponér Hactwia (WM IIar 0OajoK) HACTWiIAa IIpU  HEOOXOAMMOCTH
KOPPEKTUPYIOT.

YacTto KOppeKTHpOBKa Iara OaJloOK HACTWIa 3aKII04aeTCs B IPUHATHH
KOJIMYECTBA 0AJOK KPAaTHO KAKOMY HHU Oydb IPOJIETY, HAIPUMEP ITIaBHOM OaKu
WIK JUIMHE CTEHBI, HAa KOTOPYH ONHUparTcs Oanku Hactwia. Ilpum sTom
HEOOXOAMMO IIOMHHMTb, YTO HOBBIM HOpod€T HacTwia (mar) [, He doJKEH
IIPEBBIIIATH IIOJIY4€HHOTO TEOPETUYECKOr0 3HAYCHUS L, .

KpOMC TOI'O, YYUTBIBAIOT, 4YTO BO3MOKHO CCTb KAKHC TO CIIE Or PaHNYCHUSL .
KOHCTPYKTHBHBIC, TCXHOJIOTHYCCKHUC M T./.



Hactunsl. Pacuér npu Harpyske 10 — 50 k N/m? (1 —5 1/M?).

JIis skoHOMHUM MeTajuia (a HacTWUJI MHOTJa 3aHuMaeT okono 30 % or oOmierd mMacchl)
IPUMEHSIOT CJIECAYIONUN CIIOCO0 CHMXKCHUS TOJIIIMHBI HACTHIIA.

[Ipy pacy€re NPOEKTUPOBLIMK IMPUHUMAJ IHAr OajloK (IPOJET HACTHIA) IO OCAM
0aoK, a (h)aKTUUECKUM MPOJIET HAYUHACTCS C Kparo MOJIKH

[ToaTOMYy (paKTUYECKHUH TPOJET MEHBIIIE TEOPETUIECKOTO
a, = ln — bf

M B nipakTHUeCKUX pacu€rax, Mociie pacy€ra HaCTUJIa U

OaJIOK HACTHJIA IIPOBOAAT YTOUHSIOIIUMN pacyuéT

o, A0f
b > (ax—by) . e |

_4'n0 72‘E1
15 <1+ng'a°Qn)

Takoi moaXo MO3BOJISAET CHU3UTH pacxol ctaiu 110 20-25 %.




Hactunel. Pedpa KECTKOCTH.

JI19 CHYDKEHHMS TOJIIMHBI HAacTWJIa (@ CIIEAOBATEIbHO W MAacChl) MPH OOJBIINX
IpoJIETaxX, IPUMEHSIOT IPYro€ KOHCTPYKTUBHOE pelIeHUE — peOpa KECTKOCTH.

2 o= ‘
2 Y

a) )KECTKOE KpEIICHHE pedpa

*KECTKOCTHU K OaikaM; O-T) 5 o

IIAPHUPHOE. %@ ~2 L3
3 %3 \3_

1) 6anka Hactuia; 2) HaCTUI; 3)

peOpo; 4) onmopHOE pedpo : : :




CKBO3HBIEC HACTUJIEL.

Tam, rne He TpeOyeTcs 3HAYMTEIbHAs Harpy3Ka Ha HACTWJI MW TpeOyeTcs, 4To
Obl MOXKHO OBLIIO KOHTPOJHMPOBATh BHU3yaJIbHO MPOIECCHI IO HACTHIIOM, WM
BO3MOKHOE CKOIUICHUE IbLIH, IIPUMEHSIOT HACTUJIBI CO CKBO3HBIM CEUCHHEM.
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Pacu€r Takux HACTWJIOB KaK MPABUIO CIO0XKEH U I[MOATOMY HNPOEKTUPOBIIUK
OOBIYHO TIIOJIB3YETCS CIECHMAIBHBIMM TaOJIWIAMH, B KOTOPBIX IPOIIMCAHA
HECyIIasi CHOCOOHOCTh TAKUX HACTWJIOB MPHU PA3HBIX MPOJIETAX.



CKBO3HBIEC HACTUJIEL.

Kak mnpaBWio, CKBO3HBIE HACTHJIBI 3TO ChEMHBIE KOHCTPYKIIMH, KOTOPBIE
KPEIATCA K OalKkaM ¢ ITOMOIIBIO CIeHaIbHBIX ITPUCIOCOOIICHUH (3aXBaTOB) WU
HACTHJI KPEIUTCS K »KECTKOM paMKe, yKIaablBacMyto Ha O0anku. K qoctonHcTBam
TAaKOI0 HACTHJIAa MOXKHO OTHECTH JIETKMM BE€C W MOXKHO CO3/aTh JIFOOYIO
KOH()UTYpaLMIO.
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Cranexene300eTOHHbBIC HACTHUIIbL.

[Ipu HeOombIMX Harpy3kax (mo 1-1,2 T/M2) OoabIyr0 TONYJISIPHOCTh HAOMPAET
HAaCTWJI U3 MPOQPUIMPOBAHHOIO JIUCTA C OCTOHHBIM ITOKPBITHEM. JIMCT CIyXKHUT
HECYIIUM D3JIEMEHTOM Ha CTaJUH 3aJIMBKHA OCTOHOM, OJHOBPEMEHHO HCIOIHSCT
pPOJIb HECHEMHOM ONanyOKH. beTOHHOE MOKpBITHE 00€CHECUNBACT 3aAIUTY JIMCTA,
MOBBIIIACT IIYMOHU3OISAIUIO U MOXKAPOCTOMKOCTb.

JIns Takux HACTWJIOB IPUMEHSIOT JIUCT C BBICOTOM Todpa He MeHee 44 MM U
TonmuHOM HEe MeHee 0,7 MM. OOBIYHO TOJIIIIMHA 6eT0Ha PUHUMAETCS OT 3 710 5
CM. HaJl BEpXHEH rocppOM L




Cranexene300eTOHHbBIC HACTHUIIbL.

[Ipy mpoeKTUPOBAHUU BO3MOXHBI JBa BUJA PACUETA:
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