ApMoUueMeHTHble
KOHCTPYKLUUN




[Mbep Jlynopxu Hepsu poaunca 21 uioHa 1891 roga
B ManeHbkoM ropogke CoHgpuo Ha cesepe Wtanuu. B
1913 rogy OH OKOHYMN UWHXEHepHbIn aKynbTeT
BonoHckoro YHUBEpPCUTETA, nony4ms 3BaHue
rpaxgaHckoro nHxeHepa. Cpasy e nocrie OKoH4YaHus
yHMBepcuteta Hepsu noctynun Ha paboTy B OOHO U3
Hanbornee UM3BEeCTHbIX B TO Bpemsas B Wtanum
KOHCTPYKTOPCKUX 6topo «ObLiecTtBO XenesobeTOHHbIX
KOHCTPYKUMW», UMeBLLUee oTaeneHns B bornoHbe n BO
dnopeHumu.

[Meep Jlynopxku Hepsu codvetan B cebe rnybokuMe 3HaHUA UWHXeHepa-
KOHCTPYKTOpa C TBOPYECKOM paHTasnen apxmtekropa.

bonblienponeTHole MNOKPbITUS U3 apMoUeMeHTa — wmMarepuana, UM
nccnegoBaHHOro WM paspaboTaHHoro, nonyvunu Bceobuliee MpU3HaHUE U
NPUHECITIN MY BCEMUPHYIO N3BECTHOCTb.
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ApMOLEMEHTHbIE KOHCTPYKUMN — 3TO TOHKOCTEHHbIE
Xene3obeTOHHbIE KOHCTPYKLMU N3 MESTIKO3epHUCTOro BeToHa,
apMunpoBaHHble ceTKkaMu U3 ToHKou npososiokn (d=0,5— 1,2 mm)
C Mesikon ayenkon (6 — 20 Mm), paBHOMEPHO pPacnoNoXeHHbIMU
Mo CEYEHUI0 3nemMeHTa (war 3 — 5 Mm).

OCHOBHbIE JOCTONHCTBA dpMoOLEMEHTa.

OTO BeCbMa OHOPOAHLIN MO CBOMCTBAM Matepuart;

[MoBbIlWEHHAA npeaernbHas PacTIKUMOCTb 6eToHa;

(bnarogaps yBennyeHuto NOBEPXHOCTU cLUENNEHNS apMaTypbl C 6ETOHOM);
Manasg wmpuHa packpbiTUs TpeLnH — OCHOBHasA 0CODEHHOCTb apMOLIEMEHTA,
nossonstowas 4OCTUNHYTb NOSMMHOMO UCNOMNbL30BaAHUA NPOYHOCTU apMaTypPHbIX

CETOK B KOHCTPYKUNAX oes3 npeaBapuUTesibHOIro HanpA>XeHn4.
OCHOBHON HeaQoCTaToK:

[MoHWKeHHasa NO cpaBHEHWIO C OObIYHbLIM XXene3o06eTOHOM OrHECTOMKOCTb.



ApMunpoBaHme.

1 — ceTka TKaHHas unu nneteHHasd
no NOCT 2715 nnn TOCT 3826

2 — cBapHas cetka no OCT 2715
mnn TY 14-4-713 .

3 — NPOBONOYHAsA UNn CTepPXXHEBAs apmaTtypa Kak B 06bl4HbIX KBK.



PacyeTHble CONPOTUBNEHUSI CETYATON apmaTypbi:

PacTtaxeHnto R =245 MIla
Cxatuio R.. =245 Mlla

B pacuetax Ha nonepeynyto cuny R =206 Mlla
= =1,5-10° Mlla
<R,

ns cTepxxHen n nposonokn: R
A erep P . {g 390 Mlla

BETOH

KOHCTPYKUMOHHbLIN MENKo3epHUCTLIM BeTOH rpynn A, b 1 B ¢ nnoTHOCTbLIO He
MeHee 2,2 T/M.KyD 1 KpyrnHOCTbIO 3anoniHuTens He bonee 5 M.

Mapka no Mopo30oCcToNKOCTU He MeHee F100
Mapka no sogoHenpoHuuaemocTt He meHee W6



KOHCTPYKTUBHbLIE OCOBEHHOCTH

B nonkax wn CcTeHKax MNWHUMYM OB€ CETKN CUMMETPUNYHbIE
OTHOCUTEJIbHO Cpeﬂ,MHHOVI MNIOCKOCTN.

Ha 1 cMm TonwmHbl anemMeHTa ctaBuTb He bornee 4-X CETOK.

Bo BHEUEHTPEHHO cCXaTbiX 3fieMeHTax [OuaMeTp CTepPXHEU
(NnpoBoOnokKn) He boriee 8 MM U NOSTOBUHbI TONLWMHLI ANIEMEHTA.

B narmbaembix anemeHTax cTepXHu (nposonoky) d=8 mm crnegyet
pasmellaTb TONbKO B pebpax.

3alwmnTHbIN cnon beToHa:
ONA CETOK 24 MM;
01151 CTEPXXHEN (MPOBOMOKN) =8 MM npu obsizaTenbHOM Hannyum B
npegenax 3alnTHOro Crnos CEeTOK.



OCHOBHbIe pacyeTHbIe NOJI0XKEeHUS
CTepXHM 1 NPOBOOKY, ecnu paccTosHue mexay ux ocamu L He 6onee 10

TOnuwmMH anemeHTa t, cnegyet npMHMMaTb PpaBHOMEPHO pacnpeaeneHHbIMK
Mo BCEMY CeYeHUIo ¢ KoadpdumumeHToM npuBegeHHoro apmuposanma Hs n Hs

L-t.

A
rﬂe'ﬂm:_, ll’lS:Ea /Llsp__ J A):



OB00LWEHHBIN KOIDMUUMEHT apMUPOBAHNS OS1A CXKATON 30HbI:

., + ' RSC + ' RSpC
H = Hy T H R Hgy R
A A A
e ﬂm:% ﬂs:% ﬂsp:ﬁ Ab:Lt

KoadhdpuumeHTsl apMmpoBaHus criegyeTt NoHUMaTh Kak
nnowanb apmaTtypbl Ha eanHMLy nnowaan beToHa.

Ecnu pacctosiHne mexay ctepxHsmm 6onbue 101
TO YCUINNSA B HUX CnegyeT cumTaTb AeACTBYHOLLMMWN OUCKPETHO.



lNMpeanocobinku pacyeTta

PacTaHyTbIn OETOH HE YYUTLIBAETCS;

B cxxaTon 30He HanpsikeHusi B 6eTOHe NOCTOSAHHbI U paBHbl  RDb;
HanpsxeHna B apmartype cXXaTon 30Hbl MOCTOAHHbI MO BbICOTE CXaTOM 30HbI
n pasHbl Rmc (Rsc, Rspc);

HanpsbkeHnst B pacTaHyToOM apmMmaType MOCTOSIHHbI MO BLICOTE pPacTAHYTOM

30HbI 1 paBHbl Rm (Rs, Rsp) .



[lepBoe cyaHO M3 apMoueMeHTa (HeboNbLOW YerH) OblNo NOCTPOEHO

dopaHuy3om Jlambo ana MNapuxckon BcemmpHoun BeicTaBkn 1850 T.
B 1943 r. ntaneaHcknn nHxeHep 1. J1. HepBu noctpousn n3s apMmouemMeHTa

axty "HeHnen" gnnHon 12,5 m.



[lepBOe cyaHO M3 apMoLEeMeHTa (fiogka) 6bifio NOCTPOEHO (PpaHLy30M
JTambo gnsa Mapwxckon BcemmpHoun BbicTaBku 1850 T.
B 1943 r. ntanegaHcknn nHxeHep 1. J1. HepBu noctpousn n3s apMmouemMeHTa

axTy "HeHHen" gnuHom 12,5 wm.






TOJNIbKO CETKWU

ycunue,
BOCIMPUHMMaeEMOe
eaAunHuuen nnowagm
OeToHa B CXKaToW 30HE:

Rcl — Rb T Rmc /u

>n=0 » R,-b-Xx-R -u-b-(h=x)=0

R,-b-Xx=R -z-b-h+R_-u-b-x=0

R, X+R -u-X-R_-pu-h=0



Rm:uh

X =
Rc1+ Rm ,Ll
X
ecnu = E > §R npuiumaem X =N - §R
Mceq — Nc .D: Nth
2 2

[ne: NC = Rcl b-x - ycunune, BOCNpUHMUMaemMoe CXaTtou 30HON CeYEeHUS

Nt = Rm °,U°b°(h— X) - TO )X€ pPacCTAHYTON

BennunHa Rm . lLl - 9TO ycurine, BOCripuHMMaemMoe CETKaMu
Ha eJuHunuy rniowagn ceveHnd



CETKW + guckpeTtHasa apmaTtypa

ycunume, BoCripuHnmaemoe eanHuUen nnowaam 6eToHa B cxXaToun 30HeE.

Rcl = Rb + Rmc /J




*n=0 - R,-b-x+R_-A-R-A-R -u-b-(h-x)=0

R,-b-Xx+R,.-A-R-A-R -u-b-h+R -u-b-x=0

R,-b-Xx+R -u-b-x=R-A-R_-A+R _-u-b-h

_RS-AS—RSC-A;JrRm-,u-b-h
(R, +R.-1)-b

X




>M,=0 —
M = NC.(h—a—g)msc-A;-(h—a—a')—Nt(%—a)

N. =R, -b-X

N, =R, 4-b-(h—x)

X
ect &£ = Z > &, npuruvaem X =A-&,
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OByTaBp, ceTyaToe apMupoBaHue

¢
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Rm-,uf hf/2

YCNnoBHble 0O03HAYEHNA:
— ceTyaToe apMUpoBaHue

. apmMmartypa, npuBeleHHad K CeTkaM




ycunue, BOCNpUHUMaeMoe eanHULEN nnoLwaan 6eToHa CxXaTon Mnosiku

Rcl — Rb + Rmc /uf

HeiitpaneHast nuumst B nonke ecrm: - N < N + N

N, =R,-b; -h - yCunve, BOCTIPUHMMAEMOE CXaToM MOSKOM

N. =R -u. -b. -h  -ycunue, socnpuHumaemoe pactaHyTol nonkoii

Nwt N Rm "Hy - hw 'tw - ycunune, BOCMpUHUMaemMoe CTEHKOU



Ecnn

Rcl'b'f hf Sleuw(h_hf _hf)°tw+Rm'zut°bf °hf

HeVITpaﬂbHaﬂ JINHNA B Norike, NpuHMMaem. X = hf

M_ =N -(h—h'f—hf)—N (hW+hf)
ceu fc 2 2 wt 2 2



Cny4yau Korga HeuTparnbHas NIMHUA B pebpe, T.e. kKorga X > h]c

Rcl
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sn=0 > N_+N, —N_ —N, =0

N,.=R,:-(x—=h.)-t, - younue, socnpurumaemoe cxatoi
4aCTbIO CTEHKN

N =R -u -(h—=x-=h,)-t - ycunue, BocnpuHumaemoe
wt m W f W B
PACTSIHYTOM YaCTbIO CTEHKM

Rcl'blf hf +Rc2°(x_h'f)'tw_

_Rm°zuwt'(h_x_hf)'tw_Rm'luf °bf 'hf =0
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OnpeneneHne HecyLlen crocobHOCTU CEYEHMNS:

>M,=0 —

s 2 2

hf
(h +— - )

+ N N
2 2

wC




TUNOBBIE KOHCTPYKUMMA, WU3AENUA U Y3Nbl 30AHUA U COOPYXEHUR

CEPUY 1.266.1-3

CKJAQYATBIE APMOUEMEHTHBIE U J>XEJIE3OBETOHHBIE
KOHCTPYKLUHHU NOKPbITUHX MNMPOJIETAMH 10 18 M
NJIS OBLMECTBEHHbIX 3J1AHUM

BbINYCK 0

MATEPUATNDI ANS NPOEKTUPOBAHUA

YTBEPXKAEHB FOCrPAXAAHCTPOEM

PA3PABOTAHbI NEH3HUUID>
NPUKA3 OT 23.12.83 Ne 409

N MHX. MHCTHTYTA K MOOPOS E6

AN OTHEN —TEGTSTST YPBAT
" OTAENA — g /K PBATOBOA BemEHH B OENCTBME C 0{0{8‘/
N KOHCTPYRTOP OTAENASL 2 o _/MHPOMKOS 6,A

FN. WHX, MPOEXTA ‘ T REOOHTOR B.X
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HanbHenwee passutne A.L.K. cBa3aHo ¢
NPUMEHEHNEM BbICOKOMNPOYHbIX BETOHOB,
CETOK M3 BbICOKOMPOYHOW apMaTypbl U

OCBOEHNEM UX 3aBOOCKOIO N3roToBJ1EHUA



