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KoHCTPYKTUBHAR CIeMa OQHOITLKION0 NPOH3BOICTACHIIONG 3IAHHM:

t — xonoHNa; 2 — cTena; 3 — puredb paMes; 4 - NOKPRITHS; 3 — BEPTAKATHHLIE CBAIH 110
thepMans; 6 — pacnopke; 7 — BEPTHRANEHAIC CBAH 110 KONOHHAM
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;uthna nonxpanceoit yacth Fp = H, — h, — hyp + g,
10 e, Hagkpanosoit aactn  Hy = H + b, + by + ay;
pBINAS BIHAR KONOHHE! (De3 yaeTa aanenku B cTakaH yHgaMeHTa)

H - Hz + H 1
e e, — BrcOTa Kpana (IO CIAHNAPTY Ha MOCTOREIS KPaHEL);
b — BHCoTa cOOpHON Kenei0BETOBHON NOKPAKOBOH GalEH, pagHAA

1,0 M opu mare konoHs 6 M M 1,4 M IipH otare 12 M;
hy — BHICOTA KPAHOBOI'D PEILCa C MOAKNAAKAME, pasHad 0,15 M.
a;= 0,15 M — paccTOfHHE OT YPOBHA IT0NA 40 06pe3a JyHIaAMEHTa;

cry 2 2008 — 3270p MEXKIY HIDKHEH IPaHBK CTPOMENEHOH KOHCTPYKITHE H
TeneaKon Kpana

OKOHYATENEHS IOIHYE BRICOTY RONOHHE! ff HeobxomHMO HATHAYATS TaK,
TTODEl OTMETKA BEPXA KOJADHHEI D12 OB kpaThoil 0,6 M.
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BapusuTht $8004HBIX CXeM NOKPEITHI: | - TUHTEI NOKpETEA, 2 - CTPAANE-
BEIC KOHCTPYRLUH; 3 - MOACTROMANBHEES KOHCTPYKIMH, 4 - APOJOSLELIE CTPOMHIEHLIE
KOHCTPYKLUME; 3 - RPYTTHOPAIMEPHEE THIHTS IOKPRITHA “Ha tiponer”
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THeObI KOAOHH OABOIFARHEIT APpOMEIELTCHHBIX ITANAH
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Buanl cBR3eil B OAHOITAXKHLIX NPOMBILLICHHBIX 3AaHMAX: | — KOMOHHA;
2 — pHrens; 3 — JMCK NOKPLITHS; 4 — BCPTHKAIbHBIC CBA3K -PepMbl; 5 — pacrniopky; 6 — sep-
THKAIbHBIC CBA3Y 110 KOJJOHHAM
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TopiaonaTanenLie ¢esaA: | — Topuesas creH?; 2 — QaxacpKOBAR KONOHHE;
3 — TOPH3OHTANBHBIC CRE3H, 4 — KOMOHHR, 5 — BETHKATLHHEIE CEA3H IO KONOHHEAM; 6 — ROJ-
KpaHCEBbIE GanKky; 7 — paciiopiii; 3 — pHTES, 9 — AHCK DORPRITHA
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CxeMa cpu3ell HOKPLITHE NMPH HAIHYMH GoHApH: | — pHTETL NOKPHITHSA;
2 - cBCTOdPALHORHEN GOHAPH; 3 ~ TOPH3OHTAIBHBIC KPECTOBLIE CBA3K; 4 — PaCrOPKH Mo
ocu JoHApA; S5 — BEPTHKATHHBIC CBA3H B IUIOCKOCTH OCTEKIEHHA (oHapA
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¢ [locmosannas nazpy3ka Ot Macch NOKPLITHS fIEPEAAETCS HA KOJIOHHE]
KAK BEPTHKANbHOE OTIOPHOE JaB/IEHHE PHIeNs H NpU Pa3HbIX MPOJEeTax paMul CO-
CTaBJIACT:

— Juis xpaiixeii xononnst N, = gBL, [2+ G, /2;
— s cpennedt xonomnw N, = gB(L, +L,)/2+(G, +G,)/2,
r1€ £ — PaCY€THaA HArpy3Ka OT BECa KPORJH M ILTHT NokphiTd, Klla;
B — war nonepeystix pam, M; L, , L, — wossr cMexasix nponetos pams, M;

G, , G, — Bec pureneit cMexcHbIX niponetos, KH.

Jlasnenue Ny npriioxkeHo No OCH ONOPh! PHIeNs M NEpENaeTcs Ha Kpai-

HIOO KOSIOHHY C 3KCUCHTPHCHTETOM:
B HaJKpaHOBOH 4acTH

e, =h /2—175 — npu nynesoi npuss3ke
e, =425— h,/2 - npu npussske 250 MM
B [IONKPaHOBOH YacTH

e; =(h, —h)/2,

rac A; H A, — BLICOTa NOMEPEYHOIO CEYEHHA COOTBETCTBEHHO HAJKPAHOBOH H
NOAKP2HOBOM 4acTeH KpauHeH KOJIOHHBI, MM.



OT BHELIEHTPEHHOIO MPHIOXKEHHSA AABICHHS Ng B CEYCHMAX HAIKPAHOBOH
H NIOAKPAHOBO# YacTedl KOJOHHK BO3HHKAIOT COOTBETCTBEHHO M3rHOalolHe MO-

mentsl M; = Ng-e, u M, = Ny-e,. JIna cpenneit KONOHHE IXCLCHTPHCHTETH €,

H €; MOXHO NMPHHATH PABHLIMH HYJIIO
PacyetHas Harpy3ka OoT Beca HAAKPAHOBOH 4aCTH KOJIOHHHI

N; = bh]Hlyn')’n

AefiCTBYET OTHOCHTESIBHO OCH MOAKPAHOBOHK YaCTH KOJIOHHAI KPAHHEIO pAna ¢ 3KC-
ucHrpucuterom €3 = (hy — )/ 2; ana KoSOHHE CpenHero psaa IKCUECHTPHCH-
TeT €, = 0. Pacuernas narpy3ka JV, o Beca NOAKPAHOBO#H YaCTH NOACYMTHIBACT-

CA aHaMOTHYHO B 3aBHCHMOCTH OT THIa KOJOHHH (CILTOLIHAA HWAH CKBO3Hasf) H
CYUTAETCA NPHIOKEHHOH 110 OCH NMOJAKPAHOBOH YaCTH KOJIOHHHI.



PacyeTHas Harpy3ka OT BeCa CTEHOBBIX NAHENEH H OCTCK/ICHHA Y4acTKa
CTEHB] BHILIE KPaHOBOHW KOHCOJIH

N =(g1Zh, + £2Zh0)BYr ¥ s,

Tae g ¥ g — HOPMaTHBHLIE Harpy3KH COOTBETCTBCHHO OT BECAa CTEHOBLIX Na-
Heneit u ocrexienus, kI1a;

Lh, — cyMMapHas BbICOTa CTCHOBBIX [TaHEJICH, PACMOJIOXKEHHAIX BHILLIE OT-
MCTKH KPaHOBOH KOHCO/IH, M;

Zh, — TO e, OCTEKJIEHHA Ha TOM XK€ YYacTKe CTEHbI, M.



3Ta Harpy3xa yCNOBHO CYHTA€TCH COCPE/IOTOYEHHOM W MPHIOKEHHO! B
YPOBHE OTMETKM KP3HOBOH KOHCOJIH C 3KCLEHTPHCHTETOM OTHOCHTEILHO OCH
NOAKPaHOBOH YacTH KOIOHHBI

ew=(tw+ )/ 2.

Harpyska oT Beca CTEHOBHIX MaHesieli M OCTEKICHHA HA YYacTKe CTEHH!
HHXE KPaHOBOH KOHCOJIM MOACYHTEIBAETCH TOYHO TaK Xe. [[pHHATO CYMTATh, 4TO
3Ta Harpy3Ka NONHOCTHIO NEPENaeTCs Ha PyHAIMEHTHYIO Ganky.

Harpyska ot Beca nozxpanooi 6anxu n Kpaxosbix myteit N, 1epenaet-
¢4 Ha NOAKPaHOBYIO YaCTh KOJIOHHBI C 3KCLIEHTPHCHUTETOM:

= LU KOJIOHHBI KpaHHero psina

e3=A-hy/2 —~ NpH “HyneBO” NpUBA3KE;
e3=250+ A - hy/2 — npu npussske “250”;

— JUIA KOJIOHHBI CpeHero pana e; ==+ A,
rae A =750 MM OpH rpy3onoxseMHOCTH kpaHoB O < S0 T — NpHBA3KA OCH NOJ-
KpaHOBOH Oanxu K OCH NPONOIBHOrO PsAAa



¢ Pacuemnas cHez06a pactipeieneHHas HATPY3Ka Ha NOKPBITHE
S=SoKYtn
The So— HOPMaTHBHELA BEC CHENOBOIO NOKpona, Klla,
4 — KO3(PHUHMEHT, 3aBHCAWMHA OT Mpodwis Kpoix
A4 pacyeTa NOIEPEHHBIX PaM J0IIyCKAaeTCs IPHHUMATh y= 1;
%= 1,4 — x03phHIMEHT HAREKHOCTH Ul CHETOBOI HArPY3Iu;
¥ = 0,95 — xoapPHLMEHT HAIEXKHOCTH 110 HA3HAYCHHIO 3/IAHMUS.
[IpononsHbie CHiIbl B KOJIOHHAX OT CHETOBOM HATPY3KH:
N;=sBL,/2 — AR KPaHHEH KOJIOHHH!,
N;=sB(L,+ L;}/2 — pas cpepireii KONOHHBL.
IKCUEHTPHUCHTETH! IIPUIIOKEHHA 3TUX MPOJOJIBHBLIX CHI TaKHE XKe, KaK M
11 NPOAOJILHEIX CHII N, OT Macchl NOKPBITHA.



¢ Pacvemnas eéempoeas pacupeleneHHas Harpy3Ka, HOPMANBHAS K MO-
BEPXHOCTH COOPYXKEHHA:
W=Wo k-C ¥ ¥,
I wg — HOPMAaTHBHOE NaB/eHHe BETPa, xIIa, no tabn. S [2] B 3aBUCHMOCTH OT
BETPOBOro paiioHa,;
k — x03(pPULHEHT, YIHTHIBAIOWMH H3MEHEHHE BETPOBOTO JABIEHMS [10 Bhl-
Omvecoopy)xem k=075 opu H<SM;k=1mpu H=10m; k= 1,25 ipu H=20
M, k = 1,5 npu H = 40 M) ¥ Tun MeCTHOCTH (OTKpHITAS MM 3aCTPOCHHadA) [0
Ta6n 6 (2];
¢ — a’poavHaMyuyeckui Ko3pPHLMeEHT o mpi. 4 [2]; Mg BepTHKANbHBIX
NosepxHocTel ¢, = 0,8 npu akTHBHOM AaB:eHHH BeTpa (Hanope) U ¢, = 0,4...0,6
TIPH 1accuBHOM AaBneHuK (0TCOCE);

= 1,4 — k0d}PHLKEHT HATEHKHOCTH IS BETPOBOH HAIPY3KH.



¢ Pacvemnas eéempoeas pacupeleneHHas Harpy3Ka, HOPMANBHAS K MO-
BEPXHOCTH COOPYXKEHHA:
W=Wo k-C ¥ ¥,
I wg — HOPMAaTHBHOE NaB/eHHe BETPa, xIIa, no tabn. S [2] B 3aBUCHMOCTH OT
BETPOBOro paiioHa,;
k — x03(pPULHEHT, YIHTHIBAIOWMH H3MEHEHHE BETPOBOTO JABIEHMS [10 Bhl-
Omvecoopy)xem k=075 opu H<SM;k=1mpu H=10m; k= 1,25 ipu H=20
M, k = 1,5 npu H = 40 M) ¥ Tun MeCTHOCTH (OTKpHITAS MM 3aCTPOCHHadA) [0
Ta6n 6 (2];
¢ — a’poavHaMyuyeckui Ko3pPHLMeEHT o mpi. 4 [2]; Mg BepTHKANbHBIX
NosepxHocTel ¢, = 0,8 npu akTHBHOM AaB:eHHH BeTpa (Hanope) U ¢, = 0,4...0,6
TIPH 1accuBHOM AaBneHuK (0TCOCE);

= 1,4 — k0d}PHLKEHT HATEHKHOCTH IS BETPOBOH HAIPY3KH.



HopmaruBHas Harpy3ka 0T Beca IUTHT MOKPRITHA

HomunranpHbie pas-

PaiioH no crerosol

Tun Ut MEpBI B TTaHE, MXM Harpyske Harpyska, x[la
3x6 Bce pationm 1,57
1,5x6 - 1,75
Pebprcrme Thna I1 [—T0 1,7

3x12

1§ e AV 2,05
1,5 % 12 Bce paiioHsl 3,0
PeGpucThie 3x18 — - 2,25
MaJIOYKNOMHBIE 3x24 - 2,65
Crongarnie 3x18 — - 2,0
vna KOKC 3x24 R 2,25

Ilpumedanus: 1. Harpyaxa npHBeneHa © yNeTOM 33 14BKH LLUBOB.
2. ITantes 1,5%6 1 1,5%12 M npHMEHSIOTC, KaK NPABHIO, B KAYECTBE N0GOPHBIX




HopmaTiBHas Harpyska OT Beca CTEHOBEIX Nauenci H OCTeKIeHHs

HawuMenoBanuue Xapakrepuctika 31a- | JlnwHa 3xe- Harpyska, kl]a
3fleMEHTa HHSA MEHTa, M
Oramusaemoe - L8 20
CreHoBBIC 12 2,2..3,2
IIAHENH H 6 1,7
COTaIUTHBaeMOe 12 2.15
Ocrekierue = - 0,4..0,5




Bemnuesrr P, ..., , BEC MOCTA KpaHa
G o Bec Tenexxu ; NPMHUMAKITCA NO CHPABOYHLIM JASHNLIM, 8 JABICHHE £y
MOMHO HAHTH H3 pARBCHCTBA

28 iy TAP, =0+ GG

PacyeTHyIO BEPTUKALHYIO HATPY3IKY HA KONGHHY 0DHYHO DPHHMMAIOT OT
ABYX cOUIDKBHURK KPBHOB B IPAJICTE H BRYHCAIOT 0O KHHAAM BIHAHHA OIOp-
HEIX peakiiii nogKpaHoBLEX Ga/iOK, PACIIONATAR OIHO KOJICCO HENOCPEICTEEHHO

HE OIopc

Dmm' = ¥ir '}'H'P A, HH.I:-Z,'" :
rae Ly =1+ y + y; + )2 MEAXCHMANLHO BOIMOXHAY CYMMA OPAKHAT JIMHEW
BIMAHHR, _
= 0,85 - xoadduument coverarnii na rpynn pexardop paboTH KPaHOB
1K — 6K;
¥r=1,1 — kordbHUNEHT HAJEKHOCTH OO HBIPYIKES;
Yo — KOAQUIHEHT HANSHKHOCTH [0 HATHAYEHHNY 2IANHUS,

1
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JIHHEX BAHABHR OQCOPHOHE peaxuuy neakpanosod Gangww: | — xonomua;
4 — nonkpauoest DaNka; 3 — cOMDEERHEIE KpaRk!, 4 — THIHHA RITNSHAR



Ha cpenHior KonoRHy MOTYT ONHOBPEMEHHO ACHCTBOBATE YCTHPS Kpasa
(0 ABE B CMEHHEIX MpoieTax). BepTukanrnoe pamneise OT HEX ONpefeIMercd
THK e, HO G KodphdmumesTom codeTanmi yw= 10,7,
. BepTuranbHeIe KPAHOBbIE HATPYIKH CO3IANT MOMEHTEL

Mmr F max'e.?; Muﬁu - Dm."n"'fi-



IIpH TOPMOMKEHHH TENEKKH C 1PY3IOM BOSHHKAeT I'OPH3OHTANLHAY NO0E-
pedHad HArpyska (B JaALHEHINEM — TOPMOSHAH crHia) ¥, KOropan LEpe)aeTCes Ha
OoNHH MYTh H PACOPENEISeTCH MEKTY JABYMA KOIECAMA KPAHA NOPOBHY. TOpMO3-
Had CHIIA HA OAHO KONECO NPHHHMAETCA:

Q ~+ GT -
;

40
2+ Gp
— H]]H HMECTEKOM [MOJRCCC I‘[:]}’S-El T_J. = . .
.20
PﬂC‘I'ETHﬂH TU]}MGZ]IIHH CHJIA HA I-ElHll'lHH}l’ ﬂ][pﬂ,uﬂ.llﬂﬂ'ltﬂ o reM e JIIHeM-

AM BIKHAHHA He Gonee yeM 0T 2-X COMMAEHHLIX KPAHOB B OILHOM
APOAETS K CTBOpE

— HpH rubKoM noaeece rpyza )=

T=rﬁ+2.}’+?f’?n
H CUMTRASTCA MPHIOKSHHOH B YPOBHE BepXad MO;kpasHosOoH Dmikn; HanpasacHUe
neHcTEHA sl I MOXET OHTE KAK BHYTPE, TAK H HAPYAKY IPOJIeTd.



Buifop MeToAa H MOCTEIUBATENLHOCTE CTATHYECKOrO
pacTeTa NONEPeYHOR PaMEl

JIIs paM ¢ FOPH3OHTANGHEIMH PHIEMAMH B OTHOM YPOBHE W LIADHHPHOM
CONPAKEHMH PHIEleH ¢ RONOHHAMY HauOonee yaoOGHEM ARNLETCS METON TMepe-
MEILEHHIL, T.X. B 3TOM CHYYAE HMEESTCH [IHIIL 0JHO HEH3IBECTHOE — FOPH30OHTATEHOES
cMentenie A; bepxa KOIOKH, QCHOBHYIO CHCTEMY MOMTYSAHOT BBSNCHHEM AOIIONHI
TEALHOMN CBIIH B0 HANPABISHHIO 31010 cMelleHa (puc. 2.3, a).
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 OCHOBRAT CHCTEMA 110 METORY NEPEMEILEHRi

Pacyer pamMil o SaHHOMY METOIY CBOOMTCA K DIPGACICHAIO YIIPYFHAL pe-
aKUHI B, BepXa KOJOHH OT IOPH0HTAALACTO CMELEHAR A; IPH PA3AETIhHOM 10-
CAEACBATENBHOM 3CPYAEHHH BHENIHEH HArpy3kOd (T.e. C HCIKMIE30BAHEM
puBOMOa HE3EBHCHMOCTH JeHCTBHA CHII) H NOCASAYHINEMY OUpPeAeNeHHd YCH-
i M, N, O B ceMeHHAX KONOHH. | :



Cocrarnmior Tabmuiry pacyersax ycwmii M, N, O U Ul BbillieyKa3aH-

HBIX CEHEHHH ONPENCNTIOT PACYETHRIE COYETAHNS YCHIHH (OCHOBHBbIE HIIH OCODRIE).

Cornacho [2] ocHOBHOe coueTaHHe Harpy3ok (YCHIHI) COCTaBISE€TCH B
NBYX BapHaHTaX, COOTBETCTBYIOLIMX pa3:IMYHbIM 3HaueHHaAM KodPPHLHEHTA YC-
nosHH paboTh! 6€TOHA ¥;):

I BapuauT
nOoCTOAHHAaA + onHa BpeMeHHas (Hanboisee cymecTBCHHas); ko3¢PHIM-
€HT COYETaHHH AJ11 BPEMEHHOH Harpy3KH He BBOAKTCH;

II BapuaHT
NoCTOAHHAaA + BpeMEHHad [UIHTelNbHas + ABe U Oonee KpPaTKOBpEMEH-
HBIX Harpy3ox; Kko3¢QUUHEHT COYETaHHA AIA JUIMTENBHBIX HAIPY30K ) =
0,95, nnsa kpaTKOBpeMEHHHIX ¥, = 0,9.

JUis xaXa0ro ceueHus KOJOHHbI YCTAHABRIHBANOT HE MEHee Tpex Haubo-
jie€ HEBLINOAHBIX KOMOHHAIHIA paCYETHRIX YCHIHI:

— HauOONbLLIKH NONOKHTENPHBIHA MOMEHT Mm H COOTBETCTBYKOLIHE EMY
npo.uom.uaa N u nonepeynas O CHIN;

— HaubonslwHit 10 abcomoTHOK BEIHYHHE OTPHUATENBHEIH MOMEHT M,
H COOTBETCTBYIOLME eMmy NV U (O;

— HaubomplIan npoaonbHas cHia N, H COOTBETCTBYIOIIME €M 3HAYECHHA
MuQ
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Taobl X0AOHH CABOITAXHEIT APOMBIELTCHHBIX 31aHAH
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[Nanemm-o6omoukn tuna KXKC (a) u tama KCO (0):

I—cBon; 2-—cmiowmnasg nMagpparmMa; 3-—6oprosoii EMEHT, 4 — peleTyaTas aHagparma;
5 —npononsHad HarpsAraeMas apMarypa
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K ompeneicHuto pacdeTHOTO ceueHMS Ganki (a) C YH4CTOM H3MEHCHMi
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