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1. KOMIIOHOBKA KOHCTPYKTUBHOM CXEMBI
MHOI'ODTAKHBIX KAMEHHBIX 3JAHUI

KoHcTpyKTHBHOM OCHOBOI COBPEMEHHOTO MHOTOATa)KHOTO 37]aHUS CITy-
JKUT TIPOCTPAHCTBEHHAs HECYyIas CHCTeMa, 00pa30BaHHAS BEPTHKAIBHBI-
MU U TOPU30HTAJIBHBIMA KOHCTPYKIMSAMHU 3JaHNS (CTEHBI, CTOJIOBI, PaMBbI
Kapkaca, MEepeKpBITHs, MOKPBITUA M Ap.). DJIEMEHTHl 3TOH MpOCTpaH-
CTBEHHOM CHCTEMBI BOCIIPMHUMAIOT JICHCTBYIOIIUE Ha 31aHHE HArPy3KU.

[To mpu3HAaKaM MPOCTPAHCTBEHHOMN KECTKOCTH 3/1aHUS Pa3feisioT Ha
3/1aHHUS C )KECTKOW KOHCTPYKTUBHOM CXEMOW U 3[aHUsl C yIPYIOd KOHCT-
PYKTHBHOH CXEMOH.

K 3manusm ¢ orcecmkoti KoHCmMpYKmu6Hou cxemou OTHOCSTCS 3[aHus,
MMEIOIIHE JKECTKUE (HETIOIBIDKHBIE) TOPU3OHTANIBHBIE OMOPBI I CTEH H
CTOJIOOB, K 3JIaHUSIM C YIIPYTOi KOHCTPYKTHBHOW CXEMOU — YIPYTHE OTIOPHI.

KameHnHsbIe cTeHBI 1 CTONOBI 3MaHUN TIPU pacyeTe Ha TOPU3OHTAIBHBIC
Harpy3KH, BHEIICHTPEHHOE M IICHTPAJIFHOE CXKATHE CIelyeT MPUHUMATh
ONEpPTHIMU B TOPHU30HTAJILHOM HAaINpaBJICHUM Ha MEXJy3TaXKHBIE Iepe-
KPBITHS, TIOKPBITUS U monepeynsle crensl (. 6.7. CHull 11-22-81). Otun
OTIOPBI IETIATCS HA JKEeCTKHE (HeCMellaeMble) U yIpyTHe.

3a orcecmkue ONOPHI CIEeNyeT IPUHUMATD:

a) MmonepevYHple KaMEeHHbIC U OSTOHHBIC CTEHBI — TOJIIIMHOW HE MEHEE
12 cm, xene300eTOHHBIC — TOJIMIMHON He MeHee 6 ¢cM, KOHTP(OPCHI, TI0-
MepeyHble pamMbl C JKECTKHUMH Y3JIaMH, yYacTKH TIOTIEPEYHbIX CTEH
U ApyTue KOHCTPYKIUH, PACCUYMUTAHHBIE Ha BOCTIPUATHE TOPU3OHTAILHON
Harpy3Ku;

0) OKPBITHS M MEXITydITOKHBIC MEPEKPBITHS MPH PACCTOSTHUU MEX-
Qy TIOTIEPEYHBIMH JKECTKHMH KOHCTPYKUMSIMH — He OoJiee yKazaHHBIX
B Tabm. 1.1;

B) BETPOBBIE IMOsiCa, (PepMBI, BETPOBBIC CBS3H M KeJIe300€TOHHBIE 00-
BSI3KH, PACCYMTAHHBIE 110 TIPOYHOCTH M 1O Je(opMaisiM Ha BOCIIPUSTHE
TOPU30HTAIBHOM HATPY3KH, TIEPEIAIOIIEHCS OT CTEH.

3a ynpyeue OTMOPHI cIenyeT IPUHUMATH MOKPBITHS U MEXKIYITaKHBIC
MEPEKPHITHS TPU PACCTOSHUAX MEXKIY TMOTEPEYHBIMH KECTKUMH KOHCT-
PYKUUSIMH, TPEBBILIAIONINX YKa3aHHbIe B TaOM. 1.1, mpu OTCYyTCTBHU BeT-
POBBIX CBSI3el, YKa3aHHBIX B MOIMYHKTE «B». CTEHBI U CTOJIOBI, HE UMEIO-
e CBSI3U C MEPEKPHITUAMHU (TIPU yCTPOHCTBE KATKOBBIX OIOP U T. II.),
CIIEIyeT PacCUUTHIBATh KaK CBOOOJHO CTOSIIIIHE.



Tabmuma 1.1

MakcuMallbHBIE PacCTOSIHUSA Lo, MEXKIY NONIEPEUHBIMU
KOHCTPYKUUSMU, IIPU KOTOPBIX IIOKPBITHS U IIEPEKPBITHS
CUUTAIOTCS JKECTKMMU OIIOPAMU JUIS CTEH U CTOJI00B

PaccTostHUE MeX Iy NONepeYHBIMH
. . KECTKUMU KOHCTPYKLUSIMH, M,
Tum mOKpPHITHIA U IEPEKPHITHH [pH TpyTINe KIATIKA
I 11 1II v

A. XKene300eToHHBIE COOPHBIE 3aMOHOITH- 54 42 30 —
YeHHbIE (CM. IPUMEYaHNE) U MOHOJIMTHBIC
B. I3 cO0pHBIX 'ke1e300€TOHHBIX HACTH- 42 36 24 -
JI0B (CM. TIpUMEUaHe) U U3 KeIe300eToH-
HBIX WJIN CTAJIbHBIX OAJIOK C HACTHIIOM U3
IJIMT WM KaMHEH
B. JlepeBstHHBIC 30 24 18 12

IIpuMedanusa VYkKazaHHbIE NpeAebHBIE PACCTOSHUSA JOKHBI OBITH
YMEHBILEHHI B CIEIYIOIINX CIIydasx:

a) P CKOPOCTHBIX Haropax Betpa 70,85 u 100 Kkrc/M* — COOTBETCTBEHHO
Ha 15,20 u 25 %;

0) mpu BEIcOTE 3maHust 22-32 M= Ha 10 %; 33-48 M — Ha 20 % u Gonee
48 m—Ha 25 %;

B) JUISl Y3KHX 3aHU{ NP IIUpUHE b MEHee IBOHHOM BBICOTHI dTaxka H —
MIPONOPIIMOHAIFHO OTHOIIEHNUTO b/2H.

MMpumep
AHAnu3 KOHCMPYKMUGHOI CXeMbl 30aAHUSA

[ano: 31aHue NPOM3BOICTBEHHOE, YETHIPEX3TAXKHOE C TIOABAJIOM, UMe-
eT pa3Mepsl B mane 36 x 18 M, ceTKy KojoHH 6 x 6 M (puc. 1.1). Bricora
ataxa 4,8 M. HapyxHble cTeHbl — KUpIUYHbIe, U3 Kupnuya Mapku 100,
Hapy XHBIE pa3Mepbl OKOHHBIX MpoeMoB 4,2 x 2.4 M, MIUpHUHA MPOCTEH-
ka — 1,8 M. IlepekpbITusi U MOKPHITUSL — COOpHBIE MaHENbHO-0aNOYHbIe
XKelre300eToHHbIE (PeOpHCThIe IUTHI). MecTo CTponuTeNnbeTBa — I'. MUHCK.
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JlaHHOE 31aHNE — KapKaCHOE C HEMOJIHBIM KapKacoOM.

I'pymma xnagku 1 (crutonmHas kiaaaka w3 KApnuda Mapku 50 U BEITIE
Ha pactBope Mapku 10 u Beire) — Tabm. 26 CHull I1-22-81. Ckopoct-
Hoil Hanop BeTpa 270 I1a < 700 Ila. BricoTa 3manus

4-48=19,2<22m.
b=18m>2.4,8 =9,6 m (mpumeyanue «B» Tabdm. 1.1).

[Ipu 3TUX yCIOBHAX MAaKCUMAIBHOE PACCTOSHUE L. MEKIY MOIEepeY-
HBIMH KOHCTPYKIIUSIMH, TIPH KOTOPOM TIOKPBITHE U IEPEKPHITHE U3 COOP-
HBIX JKEJIE300€TOHHBIX JIEMEHTOB CUHTAIOTCA JKECTKHMH OTOpPaMH IS
CTEH U CTOJIOOB, cOCTaBiseT Lo, = 42 M (cm. Tabu. 1.1). dakTuueckoe pac-
CTOSTHHE MEXK]Ty TONIEPEYHBIMH CTEHAMH B pACCMAaTPHUBACMOM 3JJaHHUH CO-
craBisaeT L = 36 M, UTO MEHbIIIE MAKCUMAJIbLHOTO Lo, =42 M.

CrnenoBaTenpHO, JaHHOE 3/1aHUE MOXKET PACCMaTPHUBATHCA KaK 3/1aHUe
C )KECTKOHM KOHCTPYKTUBHOW CXEMOA.

2. 3CKU3HOE NTPOEKTUPOBAHUE CTEH
N CTOJIBOB 3JAHUSA

[Ipu mpoexTHpoBaHWK KAMEHHBIX W apPMOKAaMEHHBIX KOHCTPYKIMU
(m. 1.2 CHulI 1I-22-81) cieayer npuMeHATb KOHCTPYKTUBHBIE PEILICHMUS,
U3JENNA U MaTepHAIIbL:

a) Hapy>KHBIE CTCHBI:

U3 IMYCTOTENBIX KEPAMUYECKUX U OCTOHHBIX KAMHEH M KUPIINYa;

00JIErYeHHOW KMPIHUYHOHN KJIAAKH C IUIUTHBIM YTEIUTUTEIEM WU 3a-
CBITIKOM U3 TTOPHUCTHIX 3aIlI0JIHUTEIIEH;

CIUTOUIHBIX KaMHEH 1 OJIOKOB 13 OETOHA Ha MOPUCTHIX 3ATIOHUTEIISIX,
MOPU30BAHHBIX M TYCHCTHIX OCTOHOB.

IIprmeHeHue CIIIOMHON KIIaK1 U3 MOJIHOTEIOr0 ITHMHSAHOTO WK CH-
JIUKATHOTO KUPIHUYA TSI HAPYKHBIX CTEH MOMEIIEHUH C CyXUM U HOp-
MaJIHBIM BJI2)KHOCTHBIM PEKHMOM JIOTTYCKAETCs TOJIBKO TPH HEOOXOaH-
MOCTH 00€eCIeYeHUs UX MPOYHOCTH;

0) cTeHbl U3 MaHelel W KPYIHBIX OJOKOB, N3TOTOBJICHHBIX M3 0ETO-
HOB pPa3JIMYHBIX BU/IOB, a TAKXKE U3 KUPIINYA WIM KaMHEH;

B) KMPIHMY U KaMHH MapoK 110 npouyHocTH Ha cxatue 150 Mlla u 6o-
JIee B 3JIaHUSIX BBICOTOM OoJiee IIATH dTaXKEMH;



') MECTHBIE PUPOIHBIC KAMEHHBIE MaTEPHAIIBI;

II) pacTBOPBI C MPOTHBOMOPO3HBIMA XHUMHUYECKHUMH JO0OaBKaMHU IS
3UMHEH KIaJIKH.

CteHbl, BO3BOJIMMBIC U3 KPYITHBIX 3JEMEHTOB, B HAHOOIBIIEH CTere-
HU OTBEYAIOT TPECOOBAHMIM HHIYCTPHATA3AIIHAH.

Pa3zMeps! BHYTpeHHHX KaMEHHBIX CTOJOOB OMPEICISIIOTCS WX HECY-
el cnocOOHOCTHI0. X BBITIOMHSIOT U3 CILIONIHBIX KAMHEW MIPaBUIbHOU
(hopMBI 1 BBICOKOU MPOYHOCTH. [Ipr MpOeKTUPOBAaHUY CTEHBI U CTOJIOBI
BBITIOJTHSIOTCS M3 KUPINYa, OOBIKHOBEHHBIX MJTH JICKATBHBIX KaMHEH.

K xupnugy oTHOCATCS M3Aenus ToMmMKUHON MeHee 13 oM, yKiabiBae-
MbIe KaMEHIIIMKOM B CTeHY ojHOW pykoi. IlITyuHas Macca kmpnuda or-
paHuuuBaetcsa Mmaccoit 4,0—4,3 kr.

OcHoBHbIe pa3mepbl kupnuua: 250x 120x 65 u 250x 120 x 88 mMm.
MonynpHBIHA (TOMMIIHON 88 MM) TITMHSHBIA U CHUTMKATHBIA KUPITAY IS
YMEHBIIECHUS UX MaCChl H3rOTABIUBAIOTCS C ITyCTOTAMH.

K OOBIKHOBEHHBIM KaMHSM OTHOCSITCS W3JIETHS, Pa3Mepbl KOTOPBIX
OoJpITIHE, YeM pa3Mephl KUpIHYa, JOMYCKAIOMKE PYIHYI0 KIaaKy (Bec
OTJIENBbHBIX KaMHEH He JOJKEH MpeBbIaTh 32 Kr):

a) KepaMHYECKHEe IYCTOTENble KAMHH C BEPTHUKaJbHBIMHU IIECIECBUJI-
HbIMU IycToTamMu (pazMepsl 250 x 120 x 138 MM, mycroTHOCTS 2224 %);

0) kKaMHU OCTOHHBIE CIUIOIIHBIC WM IIyCTOTENbIE M3 OETOHA TSHKEIO-
TO WJIH JIETKOTO C TOPUCTHIMH - 3aIOTHUTEISIMH (OCHOBHBIE DPa3MeEphI
390 x 190 x 188, 390 x 90 x 188 mMm).

Hapy>xHbIe CTEHBI 31aHUSI TODKHBI OBITH 3alPOSKTUPOBAHBI TAK, YTO-
OBI, UMes TOCTATOYHYIO MPOYHOCTh, OHU yIOBIETBOPSIN TEIUIOTEXHIYE-
CKUM TpeOOBaHHUAM W UMEIH THOKOCTh, HE TPEBBIMIAIONIYIO MTPEIETbHBIX
BEITNYMH, YCTAHOBJICHHBIX HOPMaMH.

[IpenBapurensHoe Ha3HAUYEHUE TOJIIUH CTECH 3/IaHUS OCYIIECTBIISICT-
s TI0 TETUIOTEXHUYECKUM TPEOOBaHUSM.

HeoOxonumas TOIIUHA CTEHBI, yIOBIECTBOPSIONIAS TEIIOTEXHUIECKAM
TpeOOBaHMSIM, MOXKET OBITH OINpPE/eeHa C MOMOIIBI OOBIYHOIO TEILIO-
TEXHUYECKOr0 pacyeTa.

ConpoTHBIIeHHE TeIIonepenade R, J0JDKHO OBITh HE MEHEE COIPOTHB-
JIEHHS TEIIONEPENAYN Ry opv, TPEOYEMOIO M3 CAHUTAPHO-TMITHEHNYECKUX
ycnoBuil (mpuBezieHo B Tabm. 2.1). TemmoTexHUUECKUE MOKA3aTeNu OT-
JISIBHBIX CTPOUTEIBHBIX MAaTEPUAIOB PUBECHBI B Ta0IMI. 2.2.



Tab6muma 2.1

ConpoTuBieHHe TeIuIonepeaade HapyKHbIX
OTpaKJArOIINUX KOHCTPYKIUI

HOpMaTI/IBHOC COIMPOTUBJICHUEC

Orpakaaroime KOHCTPYKIUN
PNt pyKH TEIIIONEPENAde Ry yiopys M*°C/Br

JKuiele 1 00IIIECTBEHHBIE 3MaHUS

Hapy>kHble cTensl 31aHUI | 3,2

3,HaHI/I}I IIPOU3BOJACTBEHHOI'O HAa3HAYCHUSA

Hapy>xHbie cTeHbl 31aHUI | 2,0

Tab6numa 2.2

TennorexHuuecKHue NOKa3aTeIIn CTPOUTCIIbHBIX MATECPHAJIOB

XapakTepUCTUKH Q
P P g Pacuernbie k03¢ huEeHTH
Matepiana B cyxoM 2 X | (mpu ycrmoBUSIX KCILTyaTaINN)
COCTOSHHH ERS Py Y
=
&
2 Iy o g =
~ |2 | E9] 88| § = 2| &8
£ | o | 8z 85| 20 | 503 | £2
Q
Marepuan Z 8 g E =1 § § = O'E §ff-§ % s =
| E E e A = - g = % = B E E/
= oS = o Q = 2B & 5 =
Q = X o o = = M =2l a =
] w5 | B = Z g e E - =
= S I=A =R 5 < o u = s =
= T | EQ v = = g s | g
[} SRS = Q N 5} = =
5 =) = E 3 = = s
= (3] 5 = &
N
~ AlslAalB|lA] B | AB
I'nuHsiHOTO OOBIK-
HOBEHHOT'O 1800 | 0,88 0,56 | 1]210,70/0,81[9,20/10,12| 0,11
CnoxHBIH (T1e-
COK, U3BECTh,
LIEMEHT) 1700 | 0,84 0,52 [ 2]4]0,70/0,87|8,95[10,42| 0,098

JlonmyckaeMble OTHOIIEHUSI BBICOT CTEH M CTOJIOOB K UX TOJIIIUHAM.

OTHoIIeHHEe BBICOTHI CTEHBI (CTOJI0Aa) K TOJIIHHE, HE3aBUCUMO OT pPe-
3yJIbTaTOB 00S3aTEILHOIO PacyeTa Ha MPOYHOCTh UM YCTOWYMBOCTH, HE
JIOJDKHA MPEBBINIATE TPEACTbHBIX:

H

BZISBnp -k,




rae H — BBICOTa CTEHBI ATaKa MEXKIY NMEPEKPHITUIMU;

Brp — MpezienbHOE OTHOLIEHHE, KOTOpOe Il HECYHIUX CTeH 0e3 mpo-
€MOB TIpY CBOOOIHOM JyTHE CTeHbI L < 2,5 H mpuHMMaeTtcs 1o 1ao. 2.3;

h — ToNmuMHA CTEHBI (A CTEH C MIUIACTPAMHU M CTOJIOOB CIOXKHOTO

CEUYCHUS TIPUHUMACTCS YCIIOBHASI TONIINHA A,y = 3,51, TIIe 1 =, [% );

k — momnpaBoYHBIN KO3(G(GUIUEHT K NPeaebHBIM OTHOIIECHUSIM TS
CTEH C IpOeMaMH, KOTOPBIN MpUHUMAETCs 110 Tab. 2.4.

Tabiuma 2.3

HpeHeHLHLIC OTHOIICHUS BBICOTHI CTCHBI K €€ TOJIIINHE

OtHomeHus P, NPy IPyIIIe KIaaKH
Mapxka pactopa Bup TIpH TPY. I

1 11 111 v
50 u BbILIE 25 22 —
25 22 20 17 —
10 20 17 15 14
4 — 15 14 13
Tabnuma 2.4
3HaueHwsI MOMPaBOYHOr0 Kod(hduimeHTa
XapakTepucTHKa CTEeH U IIePEeropoaoK Koaddrmment k
1. Crensl ¢ mpoeMaMu A,
Ab
2. CTeHBI ¥ IEPETOPOAKH ITPpH CBOOOTHON MX JIJIHHE 0,9
MEXKAY MPUMBIKAIOIIUMH TTOTIEPEYHBIMU CTEHAMHU
WM KOJIOHHaMH B mipenenax (2,5...3,5) H
3. Toxenpul>35H 0,8

Hpumeuanus:

1. O6mwmif KO3 PHUIUEHT CHIKEHUSI OTHOIICHUH [3, ONpeesIeMbId yTeM
YMHOKEHUS OTAETBHBIX KOI((PHUIINEHTOB CHIDKCHUS k, IPUHUMAETCS HE HIDKE
K03 HUIMEHTOB CHIDKEHNUS k,, yKa3aHHBIX IS CTOJIOOB.

2. 3HaueHus A, — MIOIWaab HETTO U A;, — TUIOLIa (b OPYTTO — ONPEAEISIOTCS
IO TOPU3OHTAJIBHOMY CCUCHUIO CTCHBI.
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[penenbHbIe OTHOIICHHUS [ JUIS CTOJOOB, 3aKPEIUICHHBIX B YPOBHE
MEPEKPHITHH, TPUHUMAIOTCS O Taba. 2.3 ¢ MOHMWKAINUM KO3 UIH-
€HTOM k,, IPUBEJAECHHBIM B Ta0II. 2.5.

Tabmunma 2.5

3HavyeHus MOBBIIAIOMIET0 KO PUIIHEHTA

Menbpumii pazmep
MONIEPEYHOTO CEYEHHS

Kosdpunuenr k, 11s1 cronbos

13 KUpIM4a U KaMHeH

13 OyTOBOH KITaIKU

cronba, cM HPaBHIIBHOM (POPMBI 1 OyTo0eToHa

90 u 6onee 0,75 0,6
70-89 0,7 0,55
50-69 0,65 0,5

Memnee 50 0,6 0,45

IIpumeuganwue. [IpenensHble OTHOMEHNS B HECYIIUX Y3KHX IIPOCTEH-
KOB, IMEIOIIUX MIMPHHY MEHEE TOJIIMHBI CTEHBI, JODKHBI MPUHUMATHCSA KaK
IUTSE CTOJIOOB € BBICOTO#, paBHOI BEICOTE ITPOEMOB.

IIpumep
IcKu3HOoe npoeKkmuposanue CmeH u cmoid0e 30aHus

B xoHTpONBHON paboTe MaTepualbl Al CTEH U CTOJIIOOB MPUBOAATCS
B 3a/lannu. B HameM ciydae [ Hapy>KHBIX CTEH W BHYTPEHHHUX CTOJI-
0OB MpUMEHEHa KIaJKa W3 KUpPIHUYa TIIHHSHOTO OOBIKHOBEHHOTO ITjia-
CTHYECKOTO MPECCOBAHMUS C IIOTHOCTBIO p = 1800KI/M> Ipy Mapke pac-
TBOpa He HiKe 50 (1711 BO3MOXKHOCTU BEACHUS 3UMHEH KIAAKU C XUMHU-
YeCKUMH JT0OaBKaMH ).

[IpenBaputensHOe HA3HAUCHHE TONIIUHEI CTCH 3/IaHHUS:

a. [1o TeroTeXHNYeCKHM COOOPaKESHHSIM:

PEXXAM TOMEIeHHUS — HOPMaJIbHBIH;

YCJIOBHSI DKCIUTyaTaIluu orpaxaeHus — «by [4, Tabmn. 4.2];

KO3(h(QULKEHT TEIUIOOTIaud BHYTPEHHEW MOBEPXHOCTH OTpakaarouiei
KOHCTPYKIIHH, IPUHAMAEMBIii 110 [4, Ta61. 5.7], o, = 8,7 B1/(M>°C);

KO3 GUIIMEHT TETUIOOTAAYN HAPYKHOW MOBEPXHOCTH OTPaKIaromie
KOHCTPYKITUU JJIs1 3UMHHX YCIIOBHH, IPHHUMAaeMbId 1o [4, Tabn. 5.7],
o, = 23 Br/(M*°C).
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[IpenBaputenbHO MPUMEM TONIIMHY CTEHBI U3 Kupnuya o = 380 MM
C OTHEJNIOYHEIM CIIOEM TOJIIUHOM &, = 20 MM.
PacueTtHoe 3HaueHNE KOAPPHUINEHTA TETUIONPOBOAHOCTH KUPIIHYA

A = 0,81 Br/(m -°C) (cM. Tabm. 2.2).

PacueTHOe 3HaUCHME KOB(I)(I)I/I]_[I/ICHTa TCIUIONPOBOAHOCTH OTACIOYHO-
TO C104A

A2 = 0,87 Br/(M -°C) (cM. Tabm. 2.2).

HopmatuBHOE cOMpOTHBICHHE TEILIONEpeaade HapyXHBIX CTEH JUIs
OTaIUIMBAEMBIX TIPOU3BOJICTBEHHBIX 3MaHUi (cM. Tadm. 2.1)

R sopw = 2,0 M*-°C/Br.

Onpez[ensleM TECPMUUCCKOC COINPOTHUBJICHUEC KaXKAOTO OTACIBHOIO
CJ104:

2 o

R =t 3807 5 460 M C.
M 081 Br

5, 20 M- °C

Ry=2=—""_0,023 2~
Ay 0,87 Br

TepMuueckoe conpOTUBICHUE CTEHBI
R, =R, + R, =0,469 + 0,023 = 0,492 m>-°C/Br.

ConpoTuBieHHe TeIIoNepeaade orpaxxaaroneid KOHCTPYKIUH OIpe-
Jensieres o popmyiie

2 o
R :L+RK+L:L+0,492+%=0,650 Ly

T
o o Br

B H >

2
YTO MEHbILIE R;yopy = 2,0 M™-°C/BT, T. €. HE0OOXOJUMO BBINOIHUTH yTEI-
JICHHE CTEHBI;
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0. Ucxons u3 npeaenabHbIX THOKOCTEH.
Tpebyemast ToNIIMHA CTEHBI ONIPeAeIIIeTCs 10 hopMyIIe

H 480
Bap k250,669

28,7 cm,

rae H = 4,8 M — BBICOTa 3TaXa,

Brp = 25 (mo Tabn. 2.3 g rpynnsl KIagku I — kiaaku us KaMHen
npaBwiIbHOU (hopMbl Mapku 50 U BBIIIe, BHIIOJIHEHHOH Ha pacTtBope 50
1 BBIIIIE, YTO UMEET MECTO B HAIlIEM CITydae);

k=k - k=0,837-0,8=0,669>k,= 0,6 (mo Tabiu. 2.4),

re k= /A%b = JBupocrena /b =¥ % =A[0.333 20837 (un cren

C IPOEMaMH);
ky, = 0,8 (mpu L > 3,5 H), Tak kKaK pacCTOsHUE MEXy MPUMBIKAIOIINMH
MOTIEPEYHBIMU CT€HaMU cocTaBisieT 36,0 M u36 m> 3,5 - 4,8 =16,8 m.
[IpeaBapuTenbHO MPUHUMAEM TOJIIUHY HAPYKHBIX CTCH paBHOM 38 cM.
Haumenbiiee cevyeHne BHYTPEHHUX KHPIUYHBIX CTOJIOOB B BEpPXHEM
JTaXKe 3MaHUA TOKHO OBITE 51 x 51 cM.

3.PACYET CTEH ¥ CTOJIBOB MHOT'O9TAKHBIX
KAMEHHBIX 3JAHWH C ’)KECTKO KOHCTPYKTUBHOMN
CXEMOM

BeprukanbHble ¥ TOPU30HTAIBHBIE KOHCTPYKIUH 34aHUS (CTEHBI, CTOJ-
OBI, IEPEKPBITHS, TTIOKPBITHS U JIP.) 00pPa3yIOT MPOCTPAHCTBEHHYIO CHCTEMY,
3JIEMEHTHI KOTOPOI BOCIPUHUMAIOT JICHCTBYIOIINE HA 31aHUE HArPy3KU.

KoHeTpyKimy KaMeHHBIX 31aHHI BOCHPHHUMAIOT CJIETYIOIINE Harpy3KH:

a) BepTUKaJIbHBIE (COOCTBEHHBINH BEC CTEHbI, BEC KPOBIM M CHETa, BEC
HEPEKPHITHS, NI0JI€3HAsI HAarpy3Ka Ha MEPEeKPhITHE U T. 11.);

0) ropu3oHTANBHBIE (BETPOBEIE).

BetpoBas Harpy3ka IpH pacueTe CTeH U CTOJ00B 3JaHUN, UMEIOLINX
JKECTKYIO IIPOCTPAHCTBEHHYIO CXEMY, MOXKET HE YUUTBIBAThCS, €CIIU J10-
MOJTHUTENbHAs pacyeTHas Crjla WM MOMEHT OT BETPOBOW Harpy3Kd He
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npesbimaoT 10 % pacueTHON MPOJOJIBHON CHJIBI WIIM MOMEHTA OT BEp-
THUKaJIbHBIX HAIPYy30K.

B 31aHusX € )KeCTKOM KOHCTPYKTUBHOM CXEMOI CTEHBI U CTOJIOBI pac-
CUMTBHIBAIOTCS HA BHELIEHTPEHHBbIE Harpy3Kd Kak BEPTHKAJIbHbBIE HEpas-
pe3HbIe OaTKH.

B mensix ynporieHust pacyera JOMyCKaeTcsl CUNTaTh CTEHY WU CTOJIO
pacuJiecHeHHBIMH O BBICOTE Ha OJHONPOJIETHBIE OAJKH C PaCIIOIOKEHH-
€M IIAPHHUPOB B INIOCKOCTSIX ONMUPAHUS NEPEKPBITUH.

Harpy3ska oT BepXHHUX 3Ta)Keil IPUHUMAETCS IPUIIOKEHHOM B LIEHTpE
TSODKECTH CEUEHHsI CTCHBI WM CTOJI0A BBILIETIEKAILEro dTaxka. Harpysku
B Mpefenax JaHHOTO 3Ta)a CUUTAIOTCS MPHJIOKEHHBIMU C (PaKTHYECKH-
MU IKCLEHTPUCUTETAMHU OTHOCHTENBHO LIEHTPA TSKECTH CEUEHUS CTEHBI.
[Ipu oTCYTCTBUM CHEHMATIBHBIX OIMOP, (PMKCUPYIOUINX IOJNIOKEHHE OTIOP-
HOT'O JaBJIEHUS, pa3pelacTcsl IPUHUMATh PACCTOSHUE OT TOYKH MPHIIO-
KEHUS ONOPHOH peakuy IPOroHOB, OaJIOK WM HACTWIIA 10 BHYTPEHHEH
TpaHU CTEHBI WM ONMOPHON IUTUTHI, paBHOE OHON TpeTH (1/3) rmyOuHsI
3aJIeJIKH, HO He Oosiee 7 CM.

Takum 00pa3zom, n3rubaromue MOMEHTBI YUYUTHIBAIOTCS OT HArPY30K,
MIPUIIOKEHHBIX B MPENEIax pacCMAaTPUBAEMOTO JTaxa, T. €. OT MEPEKPHI-
TUS HaJ 3TUM 3TaXKOM, €CJIM TOJIIMHA CTEeHbl Ha YPOBHE NEpPEKPHITHS,
PacmoioKEeHHOT0 HaJl JaHHBIM OTaKOM M B IpejiesiaX 3Ta)ka, He MEHAET-
ci. IIpn HeCUMMETpHUYHOM M3MEHEHUH TONIIUHBI CTEHBI HA YPOBHE IIe-
PEKPBITHS, PACIIONIOKEHHOTO HaJ IJaHHBIM 3TaXKOM, H3THOAIONINE MO-
MEHTHI B CT€HE BO3HUKAIOT TAK)KE€ OT HAarpy30K BBIIIENEKALTUX ITaXeEH.
IIpy M3MeHEeHUM ce4eHUs CTEHBI B MpENeNax pacCUYUTBIBAEMOrO dTaka
JTOJDKEH yYNTHIBATHCS MOMEHT, BEI3BAHHBIN CMEIIEHNEM OCH CTEHBI.

OcHOBHBIE pacueTHble (GOpMyNBl Uil ONpenesieHHsS HOPMaJbHBIX
CWJI 1 MOMEHTOB IIPH paccMaTpUBacMON pacdyeTHOW CXeMe MPHUBEIECHBI
B Tabm. 3.1.

Cron0bl KaMEeHHBIX 3AaHUM NPU OJHOCTOPOHHEM 3arpy>KeHUH MEX-
JTy9TaXHBIX MEPEKPBITHI BPEMEHHOM Harpy3KoW HCIIBITHIBAIOT BHELICHT-
peHHoe cxatue. [103ToMy OHM TOJIKHBI TOTOJHHATENBHO PACCUUTHIBATH-
Cs Ha OTOT BUJ HArPyKEHUSI.

[Ipu paBHOMPOJIETHBIX MPOrOHAX M HEOOJNBIIMX BEIUYMHAX BPEMEHHOM
Harpy3kd B CPaBHEHHH C MOCTOSIHHBIMH Harpy3kamMH OJHOCTOPOHHEE 3a-
Tpy>KEHHE CTOJIOA BPEMEHHOM Harpy3Koi OOBITHO HE SBIISIETCS OTIACHBIM.
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Tabmuma 3.1

(DOpMyJ'II:I AJIg oNpeaciCHUA HOPMAJIbHBIX CUJI U MOMCHTOB

KOHCprKLlI/ISI CTCHBI, PaCUYCTHBIC CXCMbI

DopmyIbl
1 3MIOPBI MOMEHTOB

N; P 3noea “M*
ty @ N, =P, +N, + P,

N \/’\i
es
e ¢
X
M =B -
H3T
e: Ht/j
Py
Qe Qs P
7 . e=a——<TcMm
I 3

Py y
©e e X I~ Ne=Pi+ N, + Py
eae1
4 -
Px . Mx

HoT

M, =(Re —Ney) %

x(1-—-)

T
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B tabm. 3.1:

P, — pacueTHas Benn4KMHA ONMOPHOTO JABJICHUS NEPEKPHITHS HAJ pac-
CMaTpPUBAEMBIM ITAKOM;

P, — pacueTHOE 3HaueHHE COOCTBEHHOTO BECa YHYacCTKa CTEHBI MEXIY
paccMaTpUBaeMbIM CEUCHHUEM M PACIIOI0KEHHBIM BBIILE 3TAKOM (X);

N| — cymMMa pacueTHBIX HAarpy30K Ha CTE€HY, PacIOJIOKEHHBIX BBIIIE
paccMaTpuBaeMoro 3Taxa. B BenuunHy /N| BKIHOYAETCS TaKkKe MPOJO0JIb-
HO€ YCHJIME OT JEWCTBHUs BETPOBOM HArpy3KH, €CIIM OHa yUUTHIBAETCS
B pacuyere;

M, — pacueTHBII U3rHOAIOIINIH MOMEHT.

Wzrubaromue MOMEHTBI OT BETPOBOW HArpy3KH CIELyeT ONpeAeisTh
B IIpeZiesiax KaXJI0ro Taxka Kak I OajKH C 3a/elaHHBIMH KOHIIAMH, 32
WCKJIIOYEHNEM BEPXHETO ITa)Ka, B KOTOPOM BEPXHSS OMOpa MPUHUMAET-
sl IIapHUPHOM.

ITpy HEOIMHAKOBBIX IIPOJIETAX MPOrOHOB TEPEKPHITHH, OMUPAIOIINX-
sl Ha CTOJI0, HEOOXOAMM pacdeT CTOJIOOB Ha BHEIIEHTPEHHOE CHKATHE.

CeueHue LEHTPaATBHO CKATHIX CTOJIOOB PEKOMEHIYETCSl MPHHUMATD
KBaJAPaTHBIM (KPYIJIbIM), BHELICHTPEHHO CXKATBIX — MPSMOYTOJIBHBIM, Pa3-
BUTBIM B IUIOCKOCTH JAEHCTBHS M3TrHOAIOIIEr0 MOMEHTAa. B MHXEHEpHBIX
COOPYKEHHUAX PUMEHSIOTCS KOJIbIIEBbIE CEUEHUS.

Pacuer y3,10B onnpanusi 6aJ10K MepeKPLITHII HA CTEHBI
U CT0JI0BI KAMEHHBbIX 31aHUil

ITpy onupanun Ha KAy OajoK, IJIMT MEPEKPBITUH U T. 1. HEO0XO-
IUMO O0ecTeunTh Iepenady COCPEeIOTOYCHHBIX Harpy30K, MPHIIOKEH-
HBIX K YacTU IJIOMIAJN CEUCHHMs, T. €. OJDKEH OBITh MPOM3BENEH pacdeT
CeUeHH Ha MECTHOE ckaThe. KOHCTPYKIMS OMOPHOTO y3Jla M MOJIOXKe-
HHE pPeaKLUy OIOPHOrO NaBiICHMS OT 0aJOK M MPOrOHOB JOJDKHBI OBITh
3apaHee HM3BECTHBI Ui BO3MOXHOCTH ONpEAENeHHs] YCUIMM B CTEHax
M CTOJI0aX OT BEPTHKAJIBLHON Harpy3ku. [Ipu OTCyTCTBUM crielMaIbHBIX
onop, (GUKCHPYIOLUIMX IIOJIOKEHHE OIOPHOIO NaBJICHHMS, pa3pelaeTcs
MPUHAMATh PACCTOSHUE OT TOYKH MPUIOKEHHS OTIOPHOMN peakluy Ipo-
TOHOB, 0aJOK WJIM HAacTWIJIA 10 BHYTPEHHEH T'PaHU CTEHBI WM OTIOPHON
IUIATHI, PABHOE OJHOW TPETH TIyOHMHBI 3aJ€JIKH, HO He Oonee 7 cM.

['myOvHa TUIOIIAgKK ONMHMpaHUS KEJIe300€TOHHBIX 3JIEMEHTOB Iepe-
KPBITHH U TOKPBITHIA HA CTEHBI U CTOJOBI JOJKHA 00eCTieYuBaTh Ha/IEK-
HYIO aHKEPOBKY paboueil MPOJ0IbHON apMaTyphl THX IEMEHTOB.
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Jlnst obecrieueHus: aHKEPOBKH BCEX TPOJOIBHBIX CTEp)KHEH apmary-
PBIL, TOXOMSIIUX 0 OMOPHI, HA KPAHHUX CBOOOIHBIX OIOpax H3rHOaeMBbIX
3JIEMEHTOB JIOJDKHBI COOMIOAATHCS TPEOOBAHUS:

1) ecnu ycnoBue

O < k-Rplfera)-b-hy (k= 0,6 Tsxenoro 6eToHa)

He COoONo/aeTCs, JUIMHA aHKEPOBKH CTEpXKHEHW 32 BHYTPEHHIOK T'PaHb
CBOOOTHOM OTOPHI L,y (Lp,) mowkHA OBITH HE MeHee 10 nmaMeTpoB, s
OTpeIeTICHHsI TIONIEPEYHON CHUJIbI TAK)KE MOXKHO UCIIOJIb30BATH (POPMYJIBI
m 7.2.1 [8];

2) JIMHA AaHKEPOBKH CTEP)KHEH 32 BHYTPEHHIOIO TPaHb OMOPBI MOXKET
OBITh yMEHbBIIEHA MPOTUB TpeOyeMOoW MyHKTOM 1, eciii BeINYHHA
Luw (Lpg) Menee 10 auaMeTpoB, ¥ IPUHUMAETCS paBHOU L, (Lps), HO He
MEHee 5 TUaMeTpOB.

Pacuer ceuenwmii Ha cmarue (1. 4.13. CHull I1-22—-81) ipu pacnpene-
JICHWH HArpy3Kd Ha YacTH IUIOMAJHN CEYCHHUS CIEIyeT MPOU3BOAUTH IO

bopmymne
N, <yd-R, A,

rae N, — pooybHAas CKUMAFOIAsl CHila OT MECTHOM HArpy3Ku;

W — KO3 GHUITUSHT TTOTHOTHI SITIOPHI AABJICHUS OT MECTHOM Harpy3Ku;

d=(1,5-0,5) y — 11 KUPINYHON U BUOPOKUPIIMIHON KIIaIKH, a TaK-
JK€ KIAJKU U3 CIUIOUIHBIX KAMHEW MU OJIOKOB, H3TOTOBJICHHBEIX U3 TH-
’K€JIOro  JIErKoro OETOoHa;

d =1 — mig KIaaKy 13 MyCTOTENBIX OSTOHHBIX KAMHEHW WM CILIONI-
HBIX KaMHE#H 1 OJIOKOB M3 KPYITHOIIOPUCTOTO U STYSHCTOTO OETOHA,;

R. —pacdeTHOe CONPOTUBIICHNE KIaIKH HA CMSTHE;

A¢=T1Iomans CMATHS, Ha KOTOPYIO IepeaacTcsi Harpyska.

[Tpu paBHOMEpPHOM pacmpeAeicHUH NaBiICHHUS ¥ = |, IpU TPEyrob-
HoW 3mrope Aasnenus y = 0,5. Ecnu mox onopamu u3rubaeMbIx dIieMeH-
TOB YCTaHOBKA pPaclpeleIUTeNbHbIX ITUT He TPEOYETCs, TO JOITYyCKAeTCs
npuHuMaTh -d = 0,75 (Ui KIaJ0K WX MOJHOTEIOr0 KUPIHYa, CILIONI-
HBIX KaMHEW M KPYIHBIX OJIOKOB M3 TSKEIOoro OeToHa WM OeToHa Ha
MOPUCTHIX 3anoyHuTeNnsax M50 u Briie).

PacuerHoe conporuBieHue kiaanku Ha cmstue R, (m. 4.14. CHull II-
22-81) cemyet onpenensaTh o Gopmylie
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A

=

<&,

rae & — KodQQUIMEeHT, 3aBUCSIINI OT MaTepraa KJIaJKd U MecTa MpH-
JIOXKEHUSI HArpy3kd (I KUPIUYHON KIIAJKW M CIy4aeB MECTHOTO Ha-
Tpy>KeHus, IpeICTaBIeHHbIX Ha puc. 3.1, & <2,0);

A — pacdeTHas MIoNaab CEYeHUsI.

Pacuernas mmomanp ceueHus A s Hanbollee YacTO BCTPEUAROIINX-
Cs CIIy4aeB MECTHOIO C)KaTus MOKa3aHa Ha puc. 3.1.

h b, h . h

., h

1 ]

\ \ \ \
778772~ Jt ENZ |
M M

| b=2h |

Puc. 3.1. K onpezaesnenuro pacyeTHOH MI0MAAN

st ycnmoBui, He COBIANAIONIUX C MMOKa3aHHBIMU Ha puc. 3.1, mpuse-
NEHHOM BBIIIE, KODPGUITHEHT & U pacdyeTHbIC TUIOIAAN CEYCHHUS OTpe-
nensroTes mo m.4.13. u4.6 [1].

[Ipu HE0OXOMMMOCTH TIOBBIMICHUSI HECYIIEH CIIOCOOHOCTH OTIOPHOTO
y4acTKa KIaAK{ TIPU MECTHOM CKaTHUHM MOTYT MPUMEHSTHCS CIAEAYIOIINE
KOHCTPYKTUBHBIE MEPOIPUSITHSL:

1) ceTuaTtoe apMHpPOBaHHE OTIOPHOTO y4YacTKa KIAIKH;

2) OmOpHBIC pacIpeCIUTENbHBIC TLTUTHI,

3) yCTpOMCTBO MUIACTP.

Ecnu Harpyska nepenaercs Ha KJIaAKy 4Yepe3 pPACIpeleIUTEIbHBIC
YCTpOHMCTBa (HampuMep, Yepes3 jKeNe300eTOHHYIO MJINTY), 3TH YCTPOUCT-
Ba B PACUETHON CXEMeE 3aMEHSIOTCS MOSICOM KJIaJKH, UMEIOLIUM B IJIaHE
T€ K€ pa3Mephl, UTO U PACHPEICIUTEIbHbIE YCTPOMCTBA C HKBUBAJICHT-
HO¥ TI0 KECTKOCTH BBICOTOM, BEIYHCICHHOH 110 hopmyIie

18



J[0.85-E,-1,
E-d

3KB

rae Ey (E.,) — Ha4ambHBIH MOIYJIb YIPYTOCTH OETOHA;

1, — MOMEHT HHEpLUH PACIPEEIUTENBHOIO yCTPOICTBA;

E — monyne ynpyroctu kinaaxu; npuaumaem E = 0,5E;

d — pa3Mep pacIpeenuTeIbHOr0 YCTPOHCTBA B HAIpaBJICHUH, TIEP-
MEHAUKYJISIPHOM HAIPaBJICHUIO PaCIpeeICHUs.

Pa3meps! pacnipenennTebHOTO yCTPOUCTBA TOIDKHBI BEIOUpAThCS Ta-
KHMH, 9TOOBI BBITIOIHSIIOCH YCIIOBUE

Omax < 0,8YR,,.

Hanpspkenus B Kiajke 1oJ pacupeAeTUuTeIbHbIM yCTPOUCTBOM OII-
penenstorcs o popmynam Tadi. 3.2.

Tab6nuua 3.2

OMIopbl HOPMAJIBHBIX HANPSHKEHUH OT MECTHBIX Harpy30K

CxeMa IPHUIIOKeHUS Harpy3Ku
U paclpeJeNICHUs HallPsXKEHU

VYcioBue npuMeHu-
MOCTH (hopmyI

Hanpspkenus oy u o;

1 2 3
1.
H N
N N Sg= 2 — 0642
. auay>s= = Gy 0’64Hd
1 1
S, S
e
0'17
L0
2.
N a<s a?
a a — 1+
. ( Cp = 2d<1 041 )
Jt N 0,4 @
01 = % 1- 1
0 o,
(o)) —
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[Mponomxenue tadi. 3.2

Jns cBexeit nim
OTTasIBILIEH KJIaJIKU

u>24cm>2H.

Harpy3ka g noramaer
pacTsruBaronme
HaAIPSHKEHUS

1 2 3
’ N al <1+041aé>
a<s Cyp= 77— Al—;
T&% ! 0" 2a4d 7
) o= 2Nay — ogaitay)
E[ 1= 2 ! (a+az)ad 2ap
2 ‘. __oNay Coyartay)
(o) L 1 2 (a1+a2)a2d 2&2
i (aj+ap)*
B CE)
4.
i a<s SN (1 0m ),
07% 1 Oo 2apd )
2N +
- ay < @ _ &V oo(a; az,o);
2 ad a;
(ot aro< dy ag=1,125a,;
L  [ana,
- az’o— W —a)
> " ai<s ay sy N ( z
Go= —— 1+0,41—>,
ai az a 2ayd 2
T U 11 a]< 7 S0< ay
| 2N og(a;+sp)
o M \ Jlist 3aTBepEBIIEi ayd a
G — KJIaIK1
! So ‘ ayp=0,15s+0,85a;;
Lo ] u>12cm > H.

5o =0,4a; +0,6s

10T IUTUTOM

20



Oxonyanue tadm. 3.2
1 2 3
ar 0z a, ¥ a, 6oibIie qg 2
b 0o = E TtH;
\L\L \L u OZ(HOBpeMeHHO N
b b b | = b<2s 9=7
0-0
Q1 ) 02 a; v a, 0onblie N 6%
b s+b/2
T
\L \L \L J/ \L \L n O,I(HOBpeMeHHO
S 5 5 s b>2s
1 17
s LAbo-2s
b »? _a +82)-
T—T a<s 3 S Zad(l B)’

$$ Jw U OJTHOBPEMEHHO gb 2
o= L (1)
a g EI b<2s 2ad
JLINTH B
o B
I il N nH+b
b A2
g o q (b+2S 2a)
a<s+ - =1+ ———;
A 2 %o d[l 16as ’
b
T—T 1 OJIHOBPEMEHHO g (b+25)? —4a?
W W b<2s T d T Teas
T =]
%3 M v

0.
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B stux dopmynax S — paanyc BIMSHUS MECTHOM Harpy3KH:
S=n-H/2=1,5TH,

rae H — paccTossHHE OT YPOBHS, B KOTOPOM IIPUIJIOKEHA MECTHAsI Harpys3-
Ka, O pacCUNTBIBAEMOTr0 CeueHUs (TPU pacyeTe CeUeHMs MO pacupere-
JUTENBHBIM YCTPOUCTBOM H = H.,;).

HeoOxomumas anmuHa pacnpeaeauTenbHON TUINTHL L) IpUHUMAETCS U3
YCIIOBHSI, YTO PaBHOJACHCTBYIOLIAsl JaBJICHUS OT KOHLA OAJIKA Ha IUTUTY
MIPUJIOXKEHA HENIOCPEACTBEHHO Ha TOpLE OaJIKH.

Bennunnaa opauHATEI 1aBIEHUS G| HA KParo PacIpeAeIuTeNbHON -
Thl, IPUMBIKAIOLIEH K HE3arpy>KEHHON YaCTH KJIAJIKU, HE JOJKHA IIPEBBI-
1IaTh PACYETHOTO COIIPOTUBIICHUS KIIAJKU CKATUIO R.

IIpumep

Pacuem na mecmuoe cocamue Knaoku
noo ONROPHBIMU YUACHKAMU ofceneaoﬁemonubtxpuzeﬂeﬁ
JKcene3obemonnozo nepekpsimus

Jannvie ons pacuema

[Inan u pa3pes 3maHusl AaHbl B ipuMepe pasnena 1. CeTka KOJOHH
6x6M:

MOCTOSTHHAS HATPY3Ka ¢rox = 4,95 klla;

CHETOBas pyox = 0,98 klla (mpuHaTa 111 TaHHOTO MPUMEPa YCIOBHO);

MOJTHAS o = 5,92 Klla.

PacuerHbIe HArPY3KH Ha 1 M® MEKIYdTaXHOTO MEPEKPBITHSL:

NOCTOSAHHAA Griep = 3,95 klla;

BpeMeHHas (10JIe3Has) Prep = 12,00 klla;

Gnep = 15,95 Klla.

Pemenne

[Tpu ommpaHuy puresns Ha KUPIUYHBIE CTEHBI Pa3Mephl OO TOIKHBI
OBITH OMpaBIaHbl pacueToM Ha cMATHe (puc. 3.2).
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, lor

%

ho=540
600

O, LaH|

225 S500 , 290
1/3L om

Puc. 3.2. Cxema onupaHus puress
ITockonbky
k-Roi(fera)-b-ho= 0,6 - 1,2 - 0,9-250 - 540 = 87,480 kH < QO =

= N.=287,1 xH,

JUIMHA 3aBeJeHHUs IPOJOIBHOM apMaTypsl purens (2 25 S400) 3a rpanb
OTopHI L,, TOKHA OBITH HE MEHEe

10 nuametpos = 10 - 2,5 =25 cm.
[MoaromMy mpuHUMaeM TIIyOHHY 3a/ICJIKU PUTEIIS B CTCHY
Lon=30cmu L,; =30-1=29 cm > 10 quameTpos.
Pacuernas Harpyska, mepenaromniasicss OT PUreist Ha CTeHy (IIpH MOJ-
cyeTe Harpy3oK, HECMOTPS Ha HEpa3pe3HOCTh KOHCTPYKIHHA, OHHM pac-

CMaTPHUBAIOTCS KaK Pa3pe3HbIC):

O=N,=(qg+p)Ap=(3,95+12)-3,6=5742<287,1 H.
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Hnomazn) CMsTHA, HA KOTOp}IIO nepenaeTCﬂ Harpy31<a:
A.=b. - L.=25-20=500 cm’

(pu omMpaHUM Ha Kpail KIaJKH W3ru0aeMbIX JIEMEHTOB 0e3 pacmpee-
JUTENbHBIX IUIMT HpPU ONPEACNICHUU IUIOMATu CMATUS A, pacueTHas
JUTMHA OTIOPHOTO YYacTKa JJIEMEHTa MOJDKHA IMPHHUMAThCS He Oojee
20 cM HE3aBHCHMO OT (PAaKTHYECKOM JUTMHBI 3TOTO YYaCTKa).

Pacuernas momanp cedeHus

A= (be+2h)- L= (25+2-38) - 20 =2020c™m>

Koaddumment

A 3/2020 =1,593< & =2,0.
4, \ 500

TpebGyemoe pacueTHOE CONPOTUBICHUE KIIaIKH U3 KUPITUYA HE MOXKET
ObITh OOecniedeHo. baiky HEOOXOAMMO yCTaHABIMBATH HA paclpeaeiu-
TETBHOE YCTPOMCTBO. /s MOBBIICHUS HECYIIe CITIOCOOHOCTH OIIOPHO-
o ydYacTKa KIAIKA TPEABAPUTCILHO NPHHHMACM OIOPHYIO IUIATY
¢ pazmepamu 38 x 64 cM; BBICOTOH 22 CM, apMHUPOBAaHHYIO JBYMsS CEeTKa-
MU, U YCTpauBaeM NUILICTPY pa3MepoM B miaHe 13 x 64 cum.

B pacueTHO#l cxeme pacnpeneuTeNbHble YCTPOUCTBA 3aMEHAEM T0s-
COM KJIQJK{, UMEIOIIUM B IUIAHE T€ € Pa3Mepbl, 4TO U paclpeieiu-
TEJIbHBIE YCTPOICTBA C HKBUBAJICHTHOM IO KECTKOCTU BBICOTOM, BBIYHC-
JIEHHOW 110 hopMyIIe

rae E, = 24000 Mlla (mns knacca 6etona Cigo);

3 3
I _ bk _64-22

=56789 cm™.
712
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Jna xnapku npuHMMaeM kupnud mapku 100 Ha pacTBope Mapku
50R=1,5MIla,R,=k-R=2-1,5=3,0 MIla.

E=05-E=05-a-R,=0,5-1000-2-1,5=1500 MlIa.
Panuyc BnusiHUS MECTHOM Harpy3Ku
S=n-H/2=3,14-45,87/2=72,02 cm

(mpu pacdeTre ceueHus Mo paclpeeIUTeIbHbBIM YCTPOHCTBO H = H,y).
[IpoBepsieM NOCTATOYHOCTH TITyOMHBI 3aJIENTKU (JUTMHBI) OIMOPHOMN TUTH-
Thl. [Ipor3BOIMM pacueT HaNpsKEHUH MO/ ONIOPHON IIMTON HpU AEHCTBUM
COCPEIOTOYCHHON HArpy3KH, MIPHJIOKESHHOW Ha TopIie 6ainku, puc. 3.3:
a, =300 MM, a; =L, —a, =380 —300 = 80 mm.

I\

) AV ‘ pa)
a4 . ag 2
A0 vl
B 300
S
NC‘F < ¢ N
o/ HH
(0]
380 G

4'/%/

, 380 130 ,
7 7 7

Puc. 3.3. K onpeneneHuio HanpshDKEHU Ha orope

Tak kak a; < S ¥ a; < ay/2 = 150 MM, onpenessieM BEIMYUHBI HAIPSI-
KeHu# o popmyne (4) tabdn. 3.2:

N, 2 ’
oy = c .(1+o,41.a%):ﬂ-(1+0,41- %0 ) =2,53 MIla;
“ay-d H 2-90-640 458,7
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ao=1,125 a; = 1,125 80 = 90 mm;

2N, op-(a+ay0) 2-287100 2,53-(80+158,2)
a,-d a, 80- 640 80

4.-N_. . .
ayo= [N |4 287100-80 g5 1sg 5 yu,
07\ 6y 2,53-640

Tak kak o; = 3,68 MlIla >> R = 1,5 MlIla, tpebyercs cyIIeCTBEHHO
YAJIUHUTH OTIOPHYIO TUTHTY.

Bonee OmarompusiTHOEe pacrpeaeiieHne HaINpPsHKSHUH MO OMOPHOM
TUTUTOM MOXET OBITH JOCTHTHYTO, €CJIA pUTeNh OyJeT OMUpPAThCsS Ha
OTIOPHYIO TUIUTY 4epe3 (PUKCHUPYIOIIYI MPOKIAAKY, Pa3Mepbl KOTOPOU
OMPEACISAIOTCS U3 YCJIOBHS MECTHOTO CMSATHS OCTOHA IUIMTHI U HA3HAYE-
Hbl paBHBIMH 12 %30 cMm. Dukcupyrollyo MPOKIAAKY CIEAYeT pa3Me-
aTh, KaK MPaBUJIO, OJIMXKE K LEHTPAIbHBIM OCSIM OIMOPHOU IIUTHI, HO
Tak)ke HeoOXOJAMMO 00eCIeurBaTh JUIMHY aHKEPOBKM pabouell apmary-
peI purens (puc. 3.4).

OmnpenenseM pacrnpeaeneHre HANpsHKEHWH B KJIaAKe TO0J OTOPHOH
Toi mo gopmynam tadmn. 3.2 (cxema 3, myHKT 3).

a; =210 MM, a, = 170 My,

ar<Sua;>ay)2,

0] =3,68 Mlla;

Y (@ +a)* _ (210+170)*
"8 @ +dd) 8-(210° +170°)

=183,9 Mm.

JnvHy 3aienku purens B cTeHy npuHumaeMm 380 MM, KpaTHO BEJH-
YHHE M0JIOBUHE KHPIHYa.

2 2
5 LN d.(m,m&] 287100 [Ho,m.%}l,m;

2-a ) 2183,9-640 458.7
o 2Nea  op(@tay)_ 2:287100-170
Yatay)-ad 2-q (210+170)-210- 640
_L3-QI0+170) o
2:210
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2-N,

C

a  og-(a+ay)  2:287100-210

o, = - B
’ (o +ay)-ay-d 2-a, (210+170)-170- 640
ENCILESU -
2-170
/ 380 /|/ posouas_apMaTYPaG 300
] >
@/y A
0 ol Gi=115 Mg/
“ 640

Oy=L2IMa

; 380 130 , enxcupyowas

’{ POK/IaAKT

B T .
. . S 3 x/s_phrems
“ 3 PR 0|
a B .
ae a
B =\ 4
‘e
B Ju i 3
-
“ 1
3 ¥
.4
f x/B6_namTa

130 \,720 730L

7 7

Puc. 3.4. K onpeznenenuto HanpspKeHUH 0 ONOPHOH MIUTON

JmHy 3aienku purens B cTeHy npuHumaeMm 380 MM, KpaTHO BEJH-
YHHE MOy KUpIHYa.

HamnpsiokeHust BAOJIb OCH ONMOPHOH TUINTHI, NapaJlIeIbHOM OCH CTEHBI,
ompezensieM 1mo Tadm. 3.2 mo ¢popMyaM CXeMbl 8, TaK Kak

a=320mMMm < S+ b/2ub=300mm<2S.

q = N./b=287100/300 = 957,0 H/mwm;

0.85E, -1 56789.10°
" 22&/ b pzz‘i/20400 S6789-10° _yco

e E-d 1500380
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o 2@ 230 ..
n-H,,+b 3,14-5458+300

6, = g-b-(1+p*) _957,0-300-(1+0,32%)

=1,3 MIla;
2-a-d 2-320-380

_q-b-(1-B*) 957,0-300-(1-0,32%)

=1,05 MlIla.
2-a-d 2-320-380

01

3HaueHNe OPAMHATHI IIOPHI NABICHUS G| Ha KPAlO PacIpeeInTENb-
HOH IJIUTBI, IPUMBIKAIOIIEH K HE3arpy>KEHHON 4acTH KIaJKU, He JT0JIK-
HO NPEBBIIIATH PACYETHOTO CONPOTUBIICHUS KKK CXKATUIO R, T. €.

c; = 1,05 MIla <R = 1,5 MIla.

OmnpenensieM , yIUTBIBasI, YTO OOBEM SMIOPHI AABIICHUS paBeH NV, :

vy = Ne 287100 0814
G - A, 1,45-380-640
287100
— T 091,

Y2 7137380640

Y=y, = 0,814 - 0,91 = 0,74,
PacquHaﬁ HEcyIas CHOCO6HOCTB OIIOPbIL
W-d-R(fo)Ac = 0,74 - 1,13 - 1,815 - 243200 = 369105 H.
rned=1,5-0,5vy=15-050,74=1,13;
A. = 640 - 380 = 243200 Mm’;
A=640-380 +2 - 380 - 250 = 433200 mm>;

g3 3233200 o1 e 200,
4, V243200

R(fea) =&R=1,21-1,5=1,815 Mlla.
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4. PACUET HEHTPAJIBHO CXKATbBIX 2JIEMEHTOB
KAMEHHBIX U APMOKAMEHHBIX KOHCTPYKIIUI

Pacuer snemMeHTOB HeapMHUPOBAHHBIX KAMEHHBIX KOHCTPYKLUH MpHU
neHTpaibHoM ckatun (1. 4.1 CHull 11-22-81) ciaemyeT mpou3BOIUTH
o opmyie

N<m, ¢-R-A4,

rae N — pacueTHas IpoJoJIbHAs CHJIA;

Mg — KO3 (PUIINEHT, YUNTHIBAIONINI BINSHUE AIUTENbHON HATPY3KH;

¢ — K03 HUITUEHT TPOAOIHHOTO M3rH0a;

R — pacdeTHOE CONPOTHBIICHUE CIKATHIO KIIaIKH;

A — mnomaap ce4eHus dJIeMeHTa.

Ilpu ™MeHbIIEM pazMepe MPSIMOYTOJLHOIO IOMEPEYHOTO CEUCHHS
aneMeHTOB /1 > 30 ¢cM (MM ¢ MEHBIIMM PaIiyCoM HHEPIHH JIEMEHTOB
moboro ceyenus i > 8,7 cM) KodQOUIMEHT M1, CIEyeT IPUHUMATh PaB-
HBIM CJTUHHIIE.

Koaddunuent npoaoasHOro u3ruba ¢ A 2JIEMEHTOB JIFo00To U T0-
CTOSTHHOTO 10 JJIMHE CeUeHMs CIIeAYeT NPUHHMATh B 3aBUCHMOCTH OT
TrHOKOCTH 3JI€MEHTa

a JuI IPSIMOYT'OJIBHOTO CILIOIIHOTO CEYEHMsI IPYU OTHOLIEHUU U YIIPYToi
XapaKTEPUCTUKU KIAJKH O

Pacyer s;meMeHTOB ¢ ceTyaThIM apMUPOBAaHUEM IPH LEHTPATHLHOM
cxartu (1. 4.30 CHull 11-22—-81) cnenyet npon3BoauTs 1o hopmyde

N<mg-9-Ry -4,
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rae N — pacdeTHasi IpoJIOJIbHAs CHJIIa;

Ry < 2R — pacyeTHOE CONPOTHBIIEHHE NMPH LEHTPAIBHOM C)KATHUH,
JUIs. apMHUPOBAHHOHN KJIaJKM W3 KHpIHM4Ya BCEX BHUIOB M KEPaAMHUYECKUX
KaMHEHN CO IIEIEBUAHBIMH BEPTUKAJIBHBIMU IIyCTOTAMH OIIPENEIIEMOE
no ¢popmyie

2-u-R

R, =R+ E s,
sk 100

TIPH TPOYHOCTH pacTBOpa MeHee 2,5 MIIa (25 krc/cM”) HpH mpoBepke
MPOYHOCTH KJIAJIKU B MpOLEcce ee BO3BEASHHS M0 (hopmyie

2-u-R. R
el = A T
100 R,

Ipu mpounoctr pactBopa Gomee 2,5 MITa (25 krc/cm®) oTHOMmICHHE

il MPUHUMAETCS PaBHBIM 1.
25
R, — pacueTHOE€ CONPOTHUBIEHHUE C)KATHUIO HEAPMHUPOBAHHOMN KIIAIKU
B PacCMaTpHUBAEMBIil CPOK TBEPIEHHS PaCTBOPA;

R>5 — pacueTHOE CONMPOTUBRIIEHUE KIIAJIKU IIPU MapKe pacTBopa 25;

0) =£100 — TIPOIIEHT apMUPOBAHMKS 110 00BEMY, JJIS CETOK C KBaJl-
k

paTHBIMHU STYEHKaMU W3 apMaTypbl cedeHHeM A ¢ pa3MepoM STUEeUKH ¢
MIPH PACCTOSTHUH MEXKITy CETKaMH 110 BBICOTE S

mq — K0d(duiment, onpenenseMsiii mo popmyie (16) [1];

Vs 1 Vi — cOOTBETCTBEHHO 00BEMBI apMaTyphI U KITaIKHU;

¢ — K0a(puprenT npogonpHOro U3rnda, onpeaesseMblid Ipu yIpy-
TO XapaKTePUCTHKE KITAKH C CETYATHIM apMHUPOBAHUEM Ol

o o R, o k-R

sk = W0° =0

’ Rsku k-R+ 2 R u
100

Jis knaaku u3 kuprnuya npuaumaercs k = 2,0. [lpu A, > 15 u A, > 53
MPUMEHSThH CETYATOC ApMHUPOBAHHUE HE CIIETYyET.
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IIpumep
Pacuem xupnuunozo cmonba

TpeOyercsi paccunTaTh KHPIUYHBIA CTOJIO MHOTOSTaKHOTO IPOU3-
BOJCTBEHHOTO 37aHus. [li1an u pa3pe3 37aHus npuBeaeHBI Ha puc. 1.1.
PacuerHast Harpyska Ha 1 M* OKpBITHS

Growp = 5,93 klla.
Pacuernas Harpy3ka Ha 1 M MEPEKPBITUS
Grep = 15,95 Klla.

I'py30Bas miomans, ¢ KOTOpOH mepenacTcsi Harpys3ka OT MOKPBITHS
Y NEPEKPBITUI:

Ap=6-6=36u"

Pacyer cronba Ha HEHTpanIbHOE CXKATHE BBITIOJIHIETCA B COOTBETCT-
BHU CO CTPYKTYpHOH cxeMoil Ha puc. 4.1.

[IpouynocTs cToNba, KaK MPaBUIIO, TOJDKHA OBITH MTPOBEPEHA Ha BCEX
JTaXkax 3/MaHusA. B COOTBETCTBMM C M3MEHEHHSIMH BEIMYUHBI HATPY3KH
MO BBICOTE 3[aHUS CEUCHHE CToJ0a ClelyeT M3MEHUTh 4Yepe3 KaKble
JIBA-TPH 3Taxa.

1. st mpuMepa: pacCuyuTacM KHPIHYHBIM CTOJO TPETHETO IdTaxa.
[ BepXHUX dTaked (TpPeThero W 4YEeTBEPTOro) NMPUHHMAEM CEUeHHE
cronba 510%640 mm. TlockonbKy HaWMMEHBIIMKA pa3Mep CToj0a
h = 510'Mm > 300 MM, npuHUMaeM m, = 1 U pacueTHble Harpy3Ku Ha
cro0 ompenenseM 0e3 U3 pa3JeraeHus Ha JIIMTEIbHO ASHCTBYIONLYIO (V)
¥ KPaTKOBPEMEHHO JIEHCTBYIONTYIO (Ny;) 9acTu.

PacueTnast Harpy3ka Ha CTOJIO OT OKPBITHS

Niowp =5,93-36 =213,5 kH.
PacueTHast Harpy3ka Ha CTOJIO OT TIEPEKPHITUS

Naep = 15,9536 = 574,2 kH.
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Hasnauuth HOBbIE

32

Ecnu BO3MOXHO YBCIUYUTH CCUCHUC

4>| 1 | Hcxonuble nanuele N, Ng, b x h, o, lo, i, R, Ry,
¥

h>300 mm
i>87 MM

| 3|q)r10Ta6n.n.5 |
N, 7| ye=1,0
’ _ g YC B
5| mg —1—n~W
1 — 1o tabu. m. 7
i
Her A R0 _ N <R DKOHOMUYECKU na
'YC . mg Q- A BO3MOKHO
U 11e51eco00pa3Ho
N 10 | A; < 53; A;, < 15. [IpumeHuUTH 9 | Ilomo6parts Mo RO MapKy KaMHs
ceT4yaToe apMUPOBAaHUE U Mapky pactopa mo tabu. I1 1
11| B nepBoM npubiamxeHun 13| oy, = R, —a- k-R S k=2
Ry =R™, R=Ry/(1,8-2.0) R, pe2BRam
100
1 l
I} It
Sl 1] o1y = (Ry —R) <50.% 14 | Yrounsiem ¢ 1o ay, A, =2 A, =2
2. 4 Rs 1
3 |
=
E 15 R;]]c,dg _ N HET
Z Yo+ mg Q- A
5
2-4,-100 17 | Ha3HaueHue quaMeTpa CTEpPIKHEMH
18] u= Tp P
s-c CETOK, IlIara CETOK § U pa3MepoB
l SIYCUKH C
19 Rsk:Raz'luo'ORs 20| N, =m @R, -A>N

Puc. 4.1. CtpykTypHas cxema I10 pacdeTy HEeHTPAIBHO CXKaTOTO
apMUPOBAHHOIO 2JIEMEHTa



Pacuernas npoaoJibHasA Cujia Mo CCUCHUIO Ha YPOBHC IIOJIa TPETHETO
oTaxa

N = Nuop + Nuep T 2P = 213,5+574,2 +
+2-0,51-0,64-48-18- 1,1 =849,7 xH.
PacueTrnas nmuHa sieMeHTa (cToaoa)
Lo = Hy; — hyep = 4800 — 335 = 4465 Mm.

2. Yupyras xapakrepuctuka kianku oo = 1000 (tadn. [14). 'nbkocts
cronba
An =4465/510 = 8,75.

3. Koadunument npogonsHOro usruda
¢®=0,92-0,02/1-0,75=0,905 - h=510 mm > 300 mm.
4. [Inomans cedeHus cToyida
A=0,51-0,64 =0,3264 M,

5. Tak kak
A=03264M> 03 M,

pacyeTHOE COMPOTHBIICHUE KITaJIKH YMHOXKAETCs Ha KO3 durment y. = 1,0.
6. TpeOyemMoe COPOTUBIICHUE KIaIKH
N 849700

RTpeG — _
Yor®-A4 1,0-0,905-326400

=2,876 Mlla.

7. [lpuanmaem knaaky u3 kuprnuda mapku 100 Ha pactBope M75
R=1,7 Mlla (tabmn. [11) u ycunuBaem KagKy ceT4aTbiM apMHUPOBAHHEM.

Ryge= Ripes = 2,876 <2,0 - R=2,0- 1,7 = 3,4 MIla (Tax kak A, = 8,75 <15,
MO’KHO TIPUMEHATH KOCBEHHOE apMUPOBAHUE).
8. HeoOxomuMEIi IPOIIEHT apMHUPOBAHUS

50-1,7

S

2R, 2:250

R, R -
(=R g0 2876-L7

W = -100=0,235< =0,34 %.

[puanmaem p = 0,3 %.
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9. HopMaTuBHOE CONPOTHBIICHUE aPMUPOBAHHOH KIIAJKH

2.u-R .0.3-
R, =2-R+M:2-1,7+M:5,2Mna.
100 100

Yipyras XapakTepUCTUKA apMUPOBAHHON KIIAJKU

O =1000- 2,4

= 654;

Ry =500 - 0,6 = 300 MITa (1. 3.20 [1]).
10. Tpn oy = 654 1 A, = 8,76, ¢ = 0,872.

mes 849700 2,99 MITa < 2- R = 3,4 MITa.

11. R —_— =
0,872-326400

RTpe6_R _
& 100229917

12. w, =
H2 2.250

-100= 0,258 %.

s

3amaeMcs IMAMETPOM CTEpIKHEH ceTok 5 MM (4, = 19,6 MM?) u pas-
Mepom staeiikn ¢ = 50 mm. Hlar cetok

2-4,-100 2-19,6-100
s = = =261 MMm.

IRy 0,300-50

HpI/IHI/IMaCM rar<C€ToK 110 BBICOTE

261

S —
77

=3,4=3 psgam Kupuya.

13. dakTUYecKuii MPOLEHT apMHUPOBAHHS

_ 2'AS[ 100 _ 2-19,6-100 =0,339 %.
c.c 3.77-50

14. ®akTHYECKOE PaCYETHOE CONPOTHUBIICHUE ApMUPOBAHHOMN KIIQJIKKU

Ry =17+ 2233920 5 4y,
100
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15. IlpononpHas cwia, BOCIpPUHMMAaeMas apMHPOBAaHHON KIaaKoH
cTonba:

Nees = 0,872 - 3,4 - 326400 = 966 287 H > N = 849700 H — ycnosue BbI-
MOJTHSAETCS (€CTIH MPUHATH IIar CETOK Yepe3 YEeTBIPE pAaa, Neey = 846 747 H,
YTO MEHbIIE BHEIIHETO YCUIINSA).

5. PACYET BHEHEHTPEHHO CXKATBIX JIEMEHTOB
KAMEHHbBIX U APMOKAMEHHBIX KOHCTPYKIITUU

Pacyer BHELIEHTPEHHO C)KaTBIX HEAPMHUPOBAHHBIX 3JIEMEHTOB KaMEH-
HBIX KOHCTpyKuui (1. 4.7 CHull 1I-22-81) cnenyer mpow3BOAMTH MO

dopmyne
N<m, ¢ -R-4; -0,

e A. — TUIOmAAb CXKATOM YacTH CEUYCHHUS MPH MPSIMOYTOIBHON SIIIOpE
HaIpsKEHUH, orpenensieMas U3 yCJIOBUS, UTO €€ LIEHTpP TSHKECTH COBIa-
JIaeT ¢ TOYKOM MPHUIIOKEHHS pacueTHON MPOAONBHOMN CHIbl N

_ 0+

(] 5

rae ¢ — KO3 UIMEHT MPOJOIBHOTO M3TH0a I BCEr0 CEYEHHUs B TLIOC-
KOCTH JACHCTBHUS M3THOAIOMIETO MOMEHTA, ONPEACIIIEMBIN 10 pacueTHOM
BBICOTE dJIeMEHTa /o;

¢, — K03((DUIMEHT MTPOJOIBHOrO U3ruba A CXKATOW YacTH ceue-
HUSI, ONpeAeISIeMbIi 0 (haKTUYECKOW BBICOTE dlieMeHTa H B IJIOCKOCTH
JEHCTBUS U3rMOAIOIIEro MOMEHTA TP OTHOIICHUH

H
P
he hc
501 0%0
H
7\’1'0 =
I
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(ecnu 2y < h, TO mipu onpeeacHH KO3 (UIIMEHTa ® BMECTO 2y ClIeayeT
MIPUHUMATH h);

N 1,2‘60
m. =1— -1 1+—g
£ Ty h

(mpu & =30 cMm u i > 8,7 cM K03 HULHUEHT m, CleyeT IPUHUMATh PaB-
HBIM CIHHHIIC).

PacueT BHEIEHTPEHHO CKATBIX HJIEMEHTOB C CETYAThIM APMHUPOBAHH-
em (1. 4.31 CHull 11-22-81) cnexyeT npon3BoauTh 1o Gopmysie

NSmg "0 'Rskb 'Ac ",

rae Ry, < 2R — pacueTHOE COMPOTUBIICHNWE aPMHUPOBAHHOMN KIIaJKU TPU
BHELIEHTPEHHOM CKaTHM, MU Mapke pactBopa 50 u BeIlIE ompexaense-
Moe 110 GopmyIie

2“R§ 1_2'60
100 y

RSkb :R+

IIpu sKcueHTpUCUTETAX, BBIXOASIIMX 3a MPEAeNbl sApa CE4YCHUs
(eo > 0,33y), a Taxke pu A, > 15 wim A; > 53 IpUMEHATH ceTyaToe ap-
MHPOBAHHUE HE CIIEIYCT.

Hpumep 5.1
Pacuem apmupoeannozo npocmenKka HapyyicHOll CHeHbl 30aHUA

Tpebyercst paccuuTaTh MPOCTEHOK | 3Taka MPOU3BOACTBEHHOTO 3/a-
HUSL, TUTAH U pa3pe3 KOTOporo npuBeneH Ha puc. 1.1 (mpumep pasgena 1).
Hapyxupie ctensl Tommmaold 380 MM — KHPIHYHBIE W3 TOTHOTEIOTO
IIMHAHOTO KMPIINYA IUIACTHYECKOro mpeccoBanus (p = 1800 kr/m’). Pas-
Mepbl OKOHHBIX IpoeMoB 4,2 x 2,4 M, mUpuHa npocTeHka 1,8 M, mpocte-
HOK YCWJIEH IWIACTPOH ¢ pazmepamu ceueHus 130 x 640 mm.

PacueTr apMUpOBaHHOIO IIPOCTEHKA HApPY>KHON CTEHBI 31aHUSI BBIIOJ-
HSETCS B COOTBETCTBHH CO CTPYKTYPHOU CXeMoii Ha puc. 5.1.
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Ecnu Bo3MOXKHO YBEJIIMYUTH CEUYCHUEC

1 | Hcxonnsle nauneie: M, N, No, A, H, h, o, y, lo, i, R, Ry, |

e ~ 13 4<03 M Y2
3o=1+-<145 11[4 =300 Mm ’
o :
| il 14 7= 10
I I
‘ 6|n, =23, =2 <«
i P lomnins )| | [[iecos
. PO 5
|8 hic = Hlics M = Hlhe 10]gy === Y N, 12
12 mg:I—n-W»(l 5 )
| 9 | @, mo Tabm. m. 5 |
me=10 |
HET 15 RTpe6:$SR
Yo Mg @A ©

16| ey < 0,33y, A; <53; A, < 15. BoamMoxHO
MPUMEHEHHE CETYaTOr0 apMUPOBAHIS

16’ | TlonoGpate mo R mapky Kamms
1 Mapky pactBopa 1o 1abdmu. I1 1

|

17 | B nepBoM npuOIIIKEHIH 18

Rgo = R™, R = R™/(1,8-2,0)

0,1 %< i) =

(Ryp=R)100 _ 50-R

2.Rx,(1_2'ﬁ) (l—m)‘RS
y y

l A

Y
sk = U
R k.R+%

20 | YTouHsIEM @, (1, P IO Ay |
¥
21 R;}:;G :;N_
Y. .mg -, .AC 0

|

SRS -R)100
T T 2.
70)

2 Hy

2-R,-(1-

23 | HaznaueHune [uaMeTpa CTEpIKHEH ce-
TOK, IIIara CeTOK § ¥ pa3MepoB sTYSHKH ¢

HaznauuTe HOBbIE 3HAYEHUS H1

2.4, -100
24| p=—"Lt—
s-C
25| Ry, =R 2R R 204,
’ 100 y

l

26 Nccq:mg-(pl-Rskb-AC-m>N

Puc. 5.1. CtpykTypHas cxema [0 pacdeTy BHEIIEHTPEHHO C)KaToro
apMUPOBAHHOIO 2JIEMEHTa
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1. JIna pacuera CTEHBI ABYMsI BEPTHUKAJIBHBIMU IUIOCKOCTSIMU MBIC-
JIEHHO BBIPE3aeM II0JIOCY, PAaBHYIO PACCTOSHUIO MEXKIY OCSIMH COCEIHUX
npoeMoB (cM. puc. 1.1).

PacyerHass cxema CTEHBI NpU pacyeTe Ha BEPTHKAJIbHBIC HArpy3KH
NPUHAMAETCS B BUJIE OIHOIPOJICTHBIX OaJOK C MIAPHUPHBIMH OIIOpaMU
Ha YPOBHE NepeKphITUs (puc. 5.2).

4.800,,
ﬁm
|
[e]
71000000 N P, Sroed M
=
| &
fl fiv % 351 KkHm
32.9 kH-m
=
o
N
a
380 3 1-1
« 0,000 0 o 640
I 5 L
'/loooooa ™ ;E / §
| | —
N ®
. o 1800 i
o

Puc. 5.2. PacueTHas cxema
PacquHaﬁ JUIMHA 3JICMCHTA
Lo = Hyy — hyep = 4800 — 335 = 4465 Mm.

CymmapHas Harpy3ka N OT BepXHHX ITaXKeH CKJIaIbIBaeTCsS U3 Cle-
JYIOIINX HAarpy30K:

—OT COOCTBEHHOM MaccChbl KIaIKA CTE€HBI TonIMHON 380 MM
(p=1800 kxr/™M’) W OIHOTO CIOA INTYKATYPKHM TONIMHOH 20 MM
(p = 2200 kr/M’) OT CeUeHMs MO HM3Y PHUreis NMEPBOrO ITaka (OTMETKA
+3,865) 110 Bepxa kapHU3HOTO yyacTka (oTMeTka +19,700);

— cOOCTBEHHOI MacChl MUICTPHI ¢ pazMepamu ceueHus 130 x 640 mm
(ot ormeTkH + 3,865 10 oT™. + 18,265);
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— MIOCTOSIHHBIX U CHETOBBIX HAarpy30K Ha MOKPBITHE
Growp = 4,95 + 0,98 = 5,93 klla (cM. mpumep pazaena 3);

— MOCTOSIHHOW ¥ BpEMEHHOH (I10JIE3HOM ) HAarpy30K Ha IEPEKPHITHE
Grep = 3,95 + 12,00 = 15,95 xIla (cm. npumep pazgena 3).

I'eomeTpuyeckue xapakTepucTuku ceueHust /—/

CeueHune A, MM h—y, MM i, MM
1-1 767 200 217,6 131

I'py3oBas mioianb, ¢ KOTOpOH NepeaaeTcss Harpy3ka OT MOKPBLITHS
Y IEPEKPBITUIL:

Ap=3-6=18 M° (cM. puMep B paszerie 1).

Takum 00pazom,

N1 =1[(19,7 M (BbIcoTa Beelt cTeHbl) — 3,865 M (BBICOTa CTEHBI TIEPBO-
ro staxa))-6,0 M (mpuHa crensl) — 4,2 M (mupuHa okHa)-2,4 M (BbICOTA
okHa)-3 (koJ-Bo 0koH)]-(0,38 M (Tosmy. cTensl)-18,0 (MI0THOCTh KIIaJKH,
/™)-1,1 (ko3¢. 6e3.) + 0,02 M (tomur. mrykaTypku)-22,0 (ILIOTHOCT
wTykarypku, /M) 1,3 (k03¢. 6e3.)) + (18,265 M (BbICOTA MUIACTPEI) —
— 3,865 M (BBICOTa CTEHBI IEPBOTO dTaxka))-0,13 M (TONMIMHA MAISICTPHI) X
x 0,64 M (mpuHa munscTpsl)-18,0 (mroTHOCTS KiIamk, /M) - 1,1 (k03¢
6e3.) + 5,93 (BpeMeHHas 0T HOKpbITHs, KI1a) - 18 M” (rpys3. miomas mo-
kphitus) + 15,95 (Bpemennas ot mepekpbitus, klla) - 18 M*(rpy3. mwio-
]l IePEKPBITHS) - 2 (KOJIMYECTBO TUCKOB MepekpbiTusi) = 1211,6 kH.

PacuetHas BennunHa OIIOPHOT'O JaBJICHUA HNEPEKPBITHA HAI IICPBBIM
9TaXOM

Py =15,9-18=287,10 xH.

OKCIIEHTPUCHUTET MIPUIIOKEHUS CHITBI P OTHOCUTEIIEHO PAcueTHON OCcH
CTEHBI, TPOXOMAILEH 110 OCU IIPOCTEHKA:

er=y—170=292,4—-170 = 122,4 mm,

rae 170 MM — pacCTOSIHHE IO OTIOPHOM PEaKIUU PUreisi, CM. Ipumep 3.
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PacueTHblif n3rubaromnii MOMEHT Ha YPOBHE HU3a HEPEKPBITUS Hal
HEPBBIM 3TAXKOM

M, =P-e; =287,10 - 0,1224 = 38,0 kH-m.
PacueTHblif n3rubaromuii MOMEHT Ha YPOBHE Bepxa MPOCTEHKA

(4a8 - 0’3)

M:Ml-HL=38,o- =35,6kH M.

oT 4
PacyeTHas nponosnbHas cuila Ha ypOBHE BEpXa IPOCTEHKA
N=N;+P +N,;=1211,6 +287,10 + 15,1 =1513,8 xH,

rae N = 15,1 xH — pacuerHOoe 3HaUeHHE COOCTBEHHOTO BEca y4dacTKa
MexXny cedeHusiMua [—1 u 2—-2.
2. DKCLUEHTPUCUTET

eo = M/N =35,6/1513,8 = 0,0235 m.

@ _;, 235

3. =1+ +
2.y 2-292/4

=1,04 < 1,45.

4. PaccrosiHME OT TOYKH NPWIIOKEHHS cvuibl N 10 Hanbolee cxxaTon
T'paHu CCUCHU

e"=y—e=292,4—-23,5=268,9 mm.

PaccrosiHue oT Touku npuinoxkeHus: cuisl N 10 Kpas pacueTHOM cxka-
TOM YaCTH CEUECHHUS

x:\/bzd {(2-e"-d)+(e"-d)* =

:\/M.(z-268,9—130)+(268,9—13O)2 =195,3 M.

1800
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5. Ilmomans cXkaToil 4acTHu ce- h=510 w

eHms hoy=217.
A.=(380-45,8) - 1800 + L y=292.4’
+ 130 - 640 = 684 760 Mm”.
Pangunyc nnepuu S =
@ 0
I \{L
i.=118,7 mm. < .
6. 'nbkocTh e=068.9
l
A, =—0=@=34,08.
i 131
c=380 AL 0=130

7. o tabn. I15 koadduuuent npogonsHoro uzruda ¢ = 0,8850.

8. Ao =L - 118,7=37,62.

lC
9. Mo taba. I15 (mpu A, 1 o0 =1000) o, = 0,8850.
10. ITpu BHEIICHTPEHHOM C3KaTHUU

o (p—IrZ(pC _ 0,8650—50,8850 —0,8750.

11-12. Tak xak i = 131 mm > 87 MM, npuHEMaeM m, = 1,0.
13-14. Tak kak A = 0,7672 m* > 0,3 M°, npunnMaeM Y = 1,0.
15. TpeGyemoe COnpOTHBIICHUE KIIAIKN

o N _ 1513600
Yermg ¢ 4@ 10-1,0-0,875-684760-1,04

=2,43 MIla.

16. Ilo tabn. I11 Haxoaum TpeOyemble Marepuansl Kiagku. Ilpunu-

MaeM Mapky kuprmda 200 Ha pactBope M75 R = 2,5 MIla. Llenecoo6-
pa3HO CHU3UTHb MApKy KUpIIWYa U YCUWINTD KJIaJKy IMPOCTCHKA CETYAThIM
apMHUPOBAaHUEM, TaK Kak ey = 23,5 mm < 0,33 -y =0,33-293,4 = 96,5 MMm.
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[Tpu tubkoctH Aj, > 15 v A; > 53 NpUMEHSATH ceT4aToe apMUPOBa-
HUE HE CIIENYET.

17. Ilpunumaem knaaky u3 kupnuya M100 nHa pactBope M75,
R =1,7 MIla:

Tped
_ R :2,43M
(1,8-2,0) 1,9

I1a,

Ry = R™° =2,43 MIla.

18. CeTkn npuHUMaeM 13 apMaTypHOM MpoBOJIOKH Kitacca S 500 qua-
METpOM 5 MM, ¢ HOpMaTuBHBIM comnpotuBieHrueM 500 MIla, coriacHo
. 3.20 [1] Ryu(fyx) = 500 - 0,6 = 300 MlIa;

Ry(f,a) = 300/1,2 = 250 MIIa (1. 3.19 [1]). [Ton60p apMaTypsl IpUxo-
JIUTCS BECTH METOJOM IOCIIeI0BATEIbHBIX MPHONMKEHUH, TaK KaK CeT-
yaToe apMUPOBAHHE MOBBIIIAET THOKOCTH 3JI€MEHTa 1 U3MEHSET .

B nepBom npubnikeHnn

4y = Ry =R)100 (2,431,710
= -

=0,202 %:
2-¢ 2.23.5 ’ ’

2-R. -(1-="9y 72.215-(1- ’

s ( ) ( 292,4)
‘R 1
0,1% <y, =0,202< >0 5= >0 2’7235 =0,471%.

R.-(1-2"70y 215.1-2°>
s ( ) ( 292,4)

19. Yopyras xapakTepuCTHKa apMUPOBAHHOM KJIaIK1

k-R 2:1,7
Oy =0 ————————=1000- o = 778.
PR 2174 2240:0.202
100 100

20. Koadduuuent npoaoasHoro nruda

¢, = 0,8592 (mo Tabm. I15); @, = 0,83444;

_ (p+2(pc _ 0,8592;0,8344 _ 0.8468.

(]
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21. Tpebyemoe COpOTUBIICHUE ApMUPOBAHHON KIIaJIKH

0 — N = 1513600 =2,51MIa<2-R=
g g A0 1,0-0,8468-684760-1,04
=2.1,7=3,4 MITa.
R —R)-100 ~1,7)-
22. |,L2:( skb )2 __@51 1’72)';(3)05 =0,224 %> p, =0,202 %.
2R -(1-290y 2.215.1-2222)
y 292,4

23. IlpuHumaeM apMaTypHbIE CETKH U3 IIPOBOJIOKU JTUAMETPOM 5 MM
(A, = 19,6 MM?) ¢ KBaZpaTHBIMH STYEHKAME pazMepoM ¢ = 45 MM.
TpebyeMbrii mar ceTok

S:2~Ast -100 _ 2-19,6-100 380 vt
n-c 0,224-45

VYxnagpiBaem cetku yepe3 389/77 = 5,05 ~ 5 psiioB kupnuya.
24. @akTUYeCKUI MPOLIEHT apMUPOBAHUS

_2-4,-100  2-19,6-100
§-C 5-77-45

=0,226 %.

25. ConpoTHBIICHHE APMHUPOBAHHOMN KIIaIKH

2'H'Rs

2. . . .
(- 80)21’7_’_2 0,226 215'(1_2 23,5

y 100 292,4

S)

)=2,52 MITa.

26. Hecymiast ciocoOHOCTE IPOCTEHKA
Neeq =mg @Ry - A, -©=1-0,8468-2,52-684 760 1,04 =
=1519680 H > N =1513,6 xkH.
Mpumep 5.2
Pacuem npocmenka HapyyHcHOU CHIEHbL MHO20IMANCHO20 30AHUA

PaccuuTaTh mpocTeHOK KuiIoro goma (puc. 6.1) U3 moIHOTEIOTO TiIH-
HSHOTO KHPIHUYa TUIACTHYECKOTO MPECCOBaHUs, MAPKy KOTOPOTO, a TaK-
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)K€ pacTBOpa HeoOXoauMo moao0pats. Paiion crpourensctBa — 1. [on-
TaBa [9]. 3manme otHOCHTCS K | cremenu monroednocTH u Il cremenun
otrBercTBeHHOCTH. K03 dunmenT HanexkHOCTH 10 Ha3HaYeHHIO V; = 0,95
(mo T'OCT 27751-88 «HaneXHOCTh CTPOUTENBHBIX KOHCTPYKIIMHA U OC-

HOBaHUI»).

ﬂ_l
- N o| g
[ ] Els
| 1S N
, 3100 L, @ . - | _ @
&Y} of |
\ \ §
=7 —-— ‘ - - - =N = A
L \
1800 1800 2400
12007500\1400 5400
25800
O © Q)
+27,150 1 1
. %
1 T % Il am
123,150 [l +24,900 N =981, 19«H F, =53,74kH
;Z il +22,400 7% B ) M =11,72kkm
ﬁmﬁoo ) \J; . 4% 6, =7,61kH —3 =10,76 kHu
+20,350 %z s | 1em 1 =7,81 Kt
1 ( +12 ; G,=27,08xkH
+19,000 ,
W} it 319,300 | 2 .
W [ +2,800 G, =34,73kH
P N -
+0,750 il +2,500 —
|| 0.000
~1.000 L ﬂé
' 20,300
—2,720 L]} 500 \]/72,7700
5 ”

)

Puc. 6.1. K pacueTy cTeH Ha BEpTUKAJIbHBIC HATPY3KU
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Pemenune

Tak kak paccTosiHHE MEXIy MONEepedHbIMU cTeHamu [ = 25,8 M, TO
3JaHNE UMEET KECTKYI0 KOHCTPYKTUBHYIO cxeMy (cM. Tabmn. 27 [1]).
[loncuer Harpy3ok Ha 1 M’ IOKPBITHS H [IEPEKPBITHS CBOIMM B TaOIL. 6.1.

Tanuna 6.1
Omnpenenenue Harpy30K
Hopwma- q)EEEI%)I;T Pacuer-
TUBHAs Hast
Harpysxn Harpyska K Harpyska
Ia ’ | HOCTH I10 Ia ?
Harpyske
Ilokpvimue
CoOCTBEHHBIH BEC XKEIe300€TOHHBIX TUTUT 2500 1.1 2750
YepAavUHOI'O TICPEKPHITUS U IIOKPBITHUSA .
MI/IHepaﬂgBa’iHBH/I yrerumtens ¥ = 2000 H/m 200 13 260
ToIMHON & = 10 cM
[Mapownzonsuus u3 oxHOTO Ci1ost pydepoua Ha 30 13 39
MacTHKe
I'mapon30sIMOHHBII KOBEp HA TPEX CIOSX 100 13 130
pyOepona Ha MacTHKe
Hroro: mocTosiHHAsl HATPY3KA 2830 — 3179
BpeMenHas Harpy3ka B 4epadHOM MIOMEIICHIN 750 1,3 975
CHeroBast Harpy3ka 700 1,4 980
HToro: BpeMeHHAsi HATPY3Ka 1450 - 1955
BCEI'O 4280 — 5134
Mesrcoyamasicnvle nepekpolmus
JKenezoOeToHHast MaHE b 2100 1,1 2310
BByKomonnpy}oma% JIPEBECHO-BOJIOKHHUCTAS 60 13 73
wmTa ¥y = 2000 H/™M” Tonmmuuoi d =3 cMm ’
Bogonenponumaemas Oymara 20 1.3 26
gT-H;KKa U3 IIEMEHTHOTO PAacTBOPA TOJIIHUHON 80 13 104
=3,7cm

]IpeBeCHO:BOEOKHI/ICTaH mmta y = 8000 H/m® 64 13 33
TonmuHoM 6 = 0,8 cMm
JIuHOJIEyM Ha MacTHKe 50 1,3 65
Bec neperoponox 1200 1,3 1560
Hroro: mocrosinHasi Harpy3Ka 3574 - 4226
BpemMeHHas Harpys3ka 1500 1,3 1950
BCEI'O 5074 - 6176
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Jnist pacdeTa BO3bMEM MPOCTEHOK ImmpruHOW 167 cM (deTBeptH 2 - 65 =
=130 cM — B 3amac npoYHOCTH), TWIomaasio ceuenus 1,67 - 0,51 = 0,85 M.
PaccrosiHue Mexmy oOCSIMH KOJOHH, CMEXHBIX C TIPOCTEHKOM, 3,1 M,
a MeXIy BHYTPEHHHMH TpaHsIMH MpOAOIbHBIX cTeH — 5,61 M. I'py3oBas
IUIOIIA/b, ¢ KOTOPOH NepenaeTcs Harpy3Kka OT MOKPBITHS U [IEPEKPBITHIA:

A=0,5-5,61-3,10=28,70 m*.

Harpys3ka:
OT TMOKPBITHA:
— IHOCTOAHHAaA

3179 - 8,7=27 657 H= 27,66 xH;
— BpEMEHHas

1955-8,7=17 008 H= 17,01 xH;
— MOJIHAs

F, = 27,66+ 17,01.= 44,67 kH;

OT MEPEKPBITHH:

— IIOCTOSIHHAs

4226 - 8,7=36 766 H=36,77 xH;
— BpeMEHHas

1950 - 8,7=16 965 H=16,97 xH;
— IOJIHAs

Fy=36,77+ 16,97 = 53,73 xH.
Bec 1 M’ crens! TonmmuoM 51 CM2, COCTOSIIIINH 13 Beca KIIagKH
0,51-1-18 000 =9180 H/m’
U Beca ITYKaTypKU
0,02 - 1 -22 000 = 440 H/M?,

2
paBeH 9620 H/m". C yueroMm KO3 GUIIMEHTOB HAJCXKHOCTU 110 HArpy3Ke
BEC COCTaBUT

9180 - 1,1 +440 - 1,3 =10 670 H/M".
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PacuerHbie mocTossHHBIE HArpy3KH (CM. puc. 6.1):
— OT ydYacTKa CTEHBI, PACIIOJIOKEHHOTO BBIIIE HU3a IOKPBITHA, T. €.
BBIIIE OTMETKH 24,9 M:

G5'=9180-1,1-(27,15-24,90) - 3,10 =70 434 H= 70,43 xH;

— y4acTKa CTEHBI, PacIlOJIOKEHHOIO OT HH3a MOKPBITHS OO HU3a Ie-
PEMBIYKH:

G,/ =10670-3,1 (24,90 —24,67)=7608 H= 7,61 xH;
— IIPOCTEHKA
G,=10670- 1,67 - 1,52 =27 085 H=27,08 kH;

— Yy4acTKa CTEHBI, PACIIONIOKEHHOI0 OT HU3a NIEPEKPBITUS 10 HU3A IIe-
PEMBIYKH:

G,=10670-3,10-0,23 =7608 H= 7,61 xH;

— y4acCTKa CTCHbI, PaCIOJIOKECHHOI'O OT HHU3a IEPEKPBITHA 10 HHU3a BbI-
IIeJICXKaIEeTro rmpoeMa:

G;=10670-3,1-1,05=34 731 H= 34,73 xH;

— Yy4YacTKa CTEHBI, PACIOJIOXKEHHOr0 OT HHM3a IIPOEMa MEePBOTO ATaxa
IO HH3a TIEPEKPHITHS HaJI ITOABAIIOM:

3" =10670-3,1-(0,75+0,3) =34 731 H= 34,73 xH.

I'nmy6una 3anenku maneneil nepekpeituii B creny C = 11 cM, Torma
PaBHOACHCTBYIOIIAS YCHIIMHA OT MEPEKPBITHI OyAeT MpUJIoKeHa Ha pac-
crosgann 11/3 = 3,7 cM OT BHyTpeHHe# TpaHu CTEHBI, a SKCIEHTPUCUTET
MIPUJIOKEHUS ATON paBHOAEUCTBYIOMIEH

e=0,5-51-3,7=21,8 cm.

Wzrubaronuii MOMEHT, BhI3BIBaEMBbIH €t0 B ceueHnu /—/ (cM. puc. 6.1),
BBIYHCIIACTCS 110 hopMyIIe

M, =F,-e=153,74-0,218=11,72 xH-m.
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YuuThIBas, 4TO paccMaTpuBaeMasi CTEHA UMEET MPOEMbI 3HAYUTEIb-
HBIX pa3MepOB M UTO cedeHHe 2—2 BecbMa OJIM3KO PACIIONIOKEHO K ceue-
Huto /-1 (n3rubaromuiit MOMEHT M He HAMHOT'O MEHbIIIE MOMEHTa M),
B KaU€CTBE PACUECTHBIX MOXKHO MPUHSATH ceueHus 2—2 u 3—-3.

Paccrosinue mexny ceueHusmu /—/ u 2—2 paBHo 0,23 M, a MexXIy
2-2 n 3-3 — 0,70 m. Harpy3ka oT Beca 4acTu MPOCTEHKA MEXIYy cede-
Husmu 2—2 1 3—3 paBHa

0,7 - 0,852 - 18,00 = 10,80 xH.
Cmamuyeckuii pacuem

[Ipu pacuere cTeH mosne3Hble (BpeMEHHBIE) HAarpy3KH B JKUJIBIX TO-
MEIICHUSAX CIIENYyeT CHUKATh, YMHOXKasi UX Ha KOAPOUIIUCHT |, KOTO-
pBIi BeraucisieTcs no ¢popmynam (3.4) [7].

B namewm npumepe koG GUIIEHT \y,; paBEH:

mis I srtaxa — 0,51; g II — 0,53; IIL— 0,56; TV — 0,57; V — 0,60;
VI-0,65; VII - 0,72; VIII - 0,90; IX —1,0.

O003HaueHNsI PACUETHBIX YCHJIMHA W TOYKH MX NPHIOXKEHUS MOKa3a-
HEI Ha puC. 6.1, a X omnpeaeneHne CBEACHO B Ta0I. 6.2.

Tab6nuna 6.2

3HaueHHUE YCUINA 1 MOMEHTOB B CEUECHHUAX CTCHBI

3HaueHUA
ycuus,
Otax | Ceuenne ®Dopmya IoACcYeTa yCHIHS WK MOMEHTa kH, nin
MOMEHTA,
kH-Mm
1 2 3 4
2-2 N=70,43+7,61+44,74+8 - (27,08 +7,61 +
+34,73)+8-36,77+8 - 16,97 - 0,51 1041,54
M=1172 2,8-0,23
I , 28 10,76
3-3 N=1041,54 + 10,80 1052,34
2
M:§-11,72 7,81
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[Iponomxenue Tadi. 6.2

1 2 3 4
2-2 N=70,43+7,61+44,74+7- (27,08 + 7,61 +
+34,73)+7-36,77+7- 16,97 - 0,53 929,07
e 117 2,8-023
I =11, 23 10,76
3-3 N=929,07 + 10,80 939,87
2
M=§~11,72 7,81
2-2 N=70,43+7,61+4474+6-(27,08+7,61+
+34,73)+ 616,97 - 0,54 814,90
M=1172- 22792 10,76
111 ’ 2,8 7
3-3 N =814,90 + 10,80 825,70
2
M:§-11,72 7.81
2-2 N=70,43+7,61 +44,74 +5 (27,08 + 7,61 +
+34,73)+5-36,77+5- 16,97 - 0,57 702,09
2,8-023
M=11,72 - =—— 10.76
v 2,8 ’
3-3 N=702,09 + 10,80 712,89
2
M= 3-11,72 7,81
2-2 N=70,43 +7,61 +44,74 +4 - (27,08 + 7,61 +
+34,73)+4-16,97 - 0,60 588,27
M 117 2,8-023
v =11, 23 10,76
3-3 N =1588,27 + 10,80 599,07
2
M:§-11,72 7,81
2-2 N=7043+7,61+44,74+3-(27,08 +7,61 +
+34,73)+3-36,77 +3 - 16,97 - 0,65 474,44
m=11,72- 2292
VI , 2% 10,76
3-3 N =474,44 + 10,80 585,24
2
= 3-1 1,72 7,81
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Oxonyanue tadm. 6.2

1 2 3 4
2-2 N=70,43+7,61+4474+2-(27,08+7,61+
+34,73)+2 36,77 +2 - 16,97 - 0,72 359,60
119y, 287023
- , 73 10,76
33 N=359,60 + 10,80 370,40
2
M=3-1172 7,81
22 N=7043+7,61 +44,74+27,08 + 7,61 +
+34,73 +36,77 + 16,97 - 0,9 244,24
M=11,72. 28202
VI ’ 2.8 10,76
3-3 N=124424+ 10,80 255,04
2
M=§-11,72 7,81
22 N=70,43 + 7,61 + 44,0 122,78
11,99
X | 33 N= 122,78 + 10,80 133,58
2
M=3+4474-0.292 8,71

Koncmpyxkmusnulii pacuem

Pacyer HaumHaroT ¢ Hambosiee Harpy:keHHOTO | 3Taxa ais cedeHus
2-2 (cM. puc. 6.1), B KOTOPOM IEHCTBYIOT MPOJOJIbHOE ycuiue N =
=1041,54 xH n u3rubaromuii MmomeHT M = 10,76 kH-m.

OKCIEHTPUCUTET IIPIIIOKECHHSI POIOIBHOM CHUIIBI

eo=M/N=10,76/1041,54 = 0,0103 m = 1,03 cm.

Pacuernas BeicoTa npocTeHka Ly = 2,8 M.

IIpenBapurenbHO 3agaeMca MapKoi kupruya 75.

Tak xak TonmmHa crensl 51 ¢cm > 30 cm, To m, = 1 ¥ BbIIEIEHHE U3
IIOJIHOM MPOJIOJIBHOM CHJIBI €€ JJINTENBHO NEUCTBYIOLIEN COCTaBISAIOLIEH
HE TpeOyeTcs..

XKunele noMemeHns UMEIOT HOPMAJIBHYIO BIIQXKHOCTh, ITO3TOMY, CO-
rnacHo 1. 1.2 [1], ans nmpoexTupyeMoil cTeHbl HEOOXOAUMO HCIOJIB30-
BaTh MapKy pacTBopa He Hiwke 10. Torma ans NMpUHATHIX MaTepUaoB
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yhpyrasi XapakTepucTHKa Kiaaaku o = 750 u pacueTHOE CONPOTHUBIICHHE
R =0,9 MIla.
Teneps nocne0BaTeIbHO ONPEAEISAIOT BEICOTY CKAaTON 30HBI:

he=h—-2¢=51-2-1,03=4894 cm;

OTHOLIICHUE
An=Lo/h =280/51=5,49

Aie = Lo/h, =280/48,94 = 5,72;
koaddurments ¢ = 0,963, . = 0,957 (cm. Tabm. I15), cnenoBarensHO:

_ (p+2(pc _ 0,963;0,957 _ 0.50)

1

Koaddumuent ¢; = 0,960 npuHUMAIOT ISl CpEAHEH TPETH BBICOTHI
staxka. CedeHue 2—2 BBIXOIUT 3a MpEAETbl ATOr0 yyacTka U HaXOAUTCS
Ha paccTtossHuu 70 cM oT ero rpanu. i 3Toro cedeHus

¢1 =0,960 +(1 —0,960) - 70/93 = 0,990;

IUIOIAAb CXKATOM 30HBI CEUECHUS

2¢, 2-1,03 )
AC:A(l—T) =167~51<1— 5 )=8173CM.

Koadpumuent

2e, 2-1,03
O =1+ =2 =1+ —— = 1,02< 145 (rabn. 19 1)

TpebGyemoe conpoTHBIIEHIE ONPEEIISIOT 0 (hopMyIIe

My,  1041,54-10°-0,95
¢;mg0Ad;  0,990-1-1,02-8173-107*

=1,19 Mlla >> 0,9 Mlla.
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CrnenoBatenpHO, NPEABAPUTENBHO NPUHATHIE MapKu 75 u pacteopa 10
HE NIPUEMJIEMBI.

[Ipunumaror mapky kuprnuua 100, pactBopa 50, Ttorma o = 1000,
R=1,5MIla, ¢ =0,970, . = 0,966, ¢, = 0,968, ¢; = 0,968 + (1 — 0,968) x
x 70/93 = 0,992, A, = 8173 em®, ® = 1,02 u TpeOyemoe pacdeTHOe Co-
MPOTUBJICHUE

~1041,54-107-0,95
0,992-1-1,02-8173-107*

=1,19 MIla < R= 1,5 MITa.

Hecymas cmocoOHOCTh IPOCTEHKA B ce4eHUU 2—2

Nyam = @1rmgo-RA4.,=0992-1-1,02-1,5-103+8173 - 107 =
=1240,47 xH> N=1041,54 - 0,95 = 989,5 xH.

Jns ceuenus 3-3 ® u A, UBMEHSIOTCS HE3HAYUTEILHO, MPUYEM
B OOJIBIIYIO CTOPOHY, a ¢; = 0,968. Torma Hecymas cnocoOHOCTH 3TOTO
CeUeHHS

Nugn=0,968 - 1-1,02-1,5-103 - 8173 - 10 =
=1210,45 xH>N=1052,34 - 0,95 = 999,6 xH.

Taxum oOpazom, mpu Mapke kupruya 100 u pactBopa 50 Hecytas cro-
COOHOCTH IMMPOCTEHKA HA ypoBHE | aTarka obecmeueHa.
Tak kax

e =1,03<0,7v=0,7-0,5-51=17,85,

TO pacueT Ha TPEUMHOCTOUKOCTH HE TpeOyeTcs.

[Nocne aHaJOrMYHBIX pacueToB JUIsl APYTHX dTaKel MoaduparoT cie-
Iyrollie Mapky Kupnuya U pactBopa: Il stax — mapka xupnuga 100,
Mapka pactBopa 25; Il u IV — cootBerctBenHo 75 u 25, Bce BblLIEINE-
JKamme 3Taxku — 75 u 10.
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[MTPUJIOXEHUE

Tabmuma I11
< Pacuernsie conporunenus R, MIla (kre/em?), CHKAaTHIO KIAAKU
£« | 3 KMpIIMYA BCEX BUNOB M KEPAMMYECKMX KAMHEH CO IETEBHHBIMU Ipn
E. E| BepTHKANBEHBIME TyCTOTAMH IIUPHHOH 10 12 MM HpH BHICOTE MIPOYHOCTH
2 g psina knagku 50—150 MM Ha TSDKEITBIX pacTBOpax pacTtBOpa
g E HpY MapKe pacTBOpa
g =

HyJIe-

= 200 150 100 75 50 25 10 4 0,2(2) Y

BOH

300 [39(39)|3.6(36)[33(33)[3,030)[ 2.8 28)|2,5(25)| 2.2 (22)[ 1.8(18)

1,7(7)| 1,5(15)

250 [3,6(36)[33(33)[3.030)[2.828)]2525)[22(22)[ 1,.9(19)| 1,6 (16)

1,5(15)| 13 (13)

200 |3,2(32)(3,0(30)[2,7(27)|2,5(25)|2,2(22)| 1,8(18)| 1,6 (16) | 1.4(14)

13(13)[ 1,0(10)

150 [2,626)] 24 24|22 (22)[2020)| 1.8(18)| 1,5(15) [ 1,3 (13)] 1.2(12)

1,0(10)] 0.8(8)

125 22(22)[2020)[ 1,919 | 1,717 | 1414 | L2(12)| L1(11)| 09(9) | 0,7(7)
100 200)| 1,83(18)| 1,7(17)| 1,5(15)| 1,3(13)| 1,0(10)| 0,9(9) | 0,8(8) | 0,0(6)
75 - 1501514014 1,3(13)| ,1(11){ 099 | 0.7(7) | 0,6(6) | 0,5(5)
50 - 1,1 (11)| 1,0(10)|109(9) | 0,7(7) | 0,6(6) | 0,5(5) | 035(35)
35 — — 090) | 0,8(8) | 0,7(7) | 0,6(6) | 045@5)| 04 (4) |02525)
Tabmuma [12
o | PacueTnsie conportusienus R, MIla (xre/cM?), KITaJKn W3 KHPIIHYa
Bun E | u KaMHeH IPaBIIIBHON (JOPMBI OCEBOMY PACTSIKCHHUIO, PACTSDKCHITIO
HAMpsKEH- % [pH U3rH0e, cpe3y U IIIaBHBIM PACTATUBAIOIIMM HANPSDKEHHEM
HOTO Z HpU U3rnbe NMpu pacyeTe KJIAJKH 10 IEePeBsI3aHHOMY CCUCHHUIO,
COCTOSIHUS § MIPOXOAIIEMY [0 KUPIUYY MJIM KaMHIO IIPY MapKe KaMHs
200 | 150 | 100 75 50 35 25 15 10
Ocesoe R 0251 02 | 0,18 | 0,13 | 0,1 | 0,08 | 0,06 | 0,05 | 0,03
pacTsDKeHHUe 1R @ 10813 (M |08 ](0,6) | (0,5 |(0,3)
Pacrsaxenue
Tipu U3ruoe
¥ IJIaBHBIE R,b} 0,4 03 |025| 02 | 0,16 | 0,12 | 0,1 0,07 | 0,05
pactsrusato- (R, [| (4) B |25 @ | @16 | 1,2 (D |@©7)](0,5)
Lye Hampsi-
JKEHUS
Cpes R 1,0 0,8 | 0,65 | 0,55 | 04 0,3 0,2 | 0,14 | 0,09
1A [ ®) [6H[GH] H | G | @) [ 1409
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Taomuua I13

HopMmaTuBHBIE U pacueTHBIE CONIPOTUBIICHUS apMaTyphI
B apMHUPOBAaHHOH KIajKe

Knacc apmatypst
5240 A-300 S$500
Bun .

apmupoBanust | Ry, (fyk ) | Ry (fy ) , R, R, Ry, (foor )| B (fo2a)>

MIla MIla MlIla ) MIla s MIla MiIla
(kre/em?) | (kre/em?) | (kre/fem?”) | (kre/em?) | (krefom’) | (kre/om?)

Ceruaroe 240 164 300 250

apMHPOBAHHC | 745() 1670 3060 2550

Taommumna [14

Bun xknagxu

Yrpyras xapakTepucTHKa o

IPY MapKax pacTBOpa

IIPU IPOYHOCTU

pacTBopa
25-200 | 10 4 0,2 (2) | HyneBoii
W3 xupnuya rUHIHOIO MI1aCTHYECKOI0 1000 750 500 350 200
IIPECCOBAHMS ITOJHOTEIIOTO U ITyCTOTENOr0
Tabmnuuna I15
I HGKOCTE Koa¢durpieHTs TpooapHOro H3rnba @
HPH yIIPYTUX XapaKTEPUCTHUKA KIAIKH 0
1 2 3 4 5 6 7 8 9
M A 1500 1000 750 500 350 200 100
4 14 1 1 1 0,98 0,94 0,9 0,82
6 21 0,98 0,96 0,95 0,91 0,88 0,81 0,68
8 28 0,95 0,92 0,9 0,85 0,8 0,7 0,54
10 35 0,92 0,88 0,84 0,79 0,72 0,6 0,43
12 42 0,88 0,84 0,79 0,72 0,64 0,51 0,34
14 49 0,85 0,79 0,73 0,66 0,57 0,43 0,28
16 56 0,81 0,74 0,68 0,59 0,5 0,37 0,23
18 63 0,77 0,7 0,63 0,53 0,45 0,32 -
22 76 0,69 0,61 0,53 0,43 0,35 0,24 -
26 90 0,61 0,52 0,45 0,36 0,29 0,2 -
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Oxonuanue taou. I15

1 2 3 4 5 6 7 8 9
30 104 0,53 0,45 0,39 0,32 0,25 0,17 -
34 118 0,44 0,38 0,32 0,26 0,21 0,14 —
38 132 0,36 0,31 0,26 0,21 0,17 0,12 -
42 146 0,29 0,25 0,21 0,17 0,14 0,09 -
46 160 0,21 0,18 0,16 0,13 0,1 0,07 —
50 173 0,17 0,15 0,13 0,1 0,08 0,05 -
54 187 0,13 0,12 0,1 0,08 0,06 0,04 -

IIpumevanusd:

1. KoadhunmeHnTs! ¢ npyu nNpoMeyTOUHBIX BEIMYMHAX TMOKOCTEH ONpenensoTcs
110 UHTEPIOJIALNHA.

2. Koadduuuents! ¢ st OTHOLICHHH A;, MPEBBIMIAIOMINX MPEAeibHbIC, CICIyeT
MIPUHUMATH TIPH ONPEAEICHUH . B Cilydae pacyeTa Ha BHELCHTPEHHOE CxKaThe ¢ 00Jb-
LIMMH SKCLHEHTPUCUTETAMHU.

3. I KIaAK| ¢ CeTYaThIM apMHUPOBAHHEM BENUYUHBI YIPYTUX XapaKTEPHCTHK,

omnpezenseMsle o hopmyIe Oy =0 R, , MoryT ObITh Menee 200.
R
sku

Tabauma I16

DopMyJabl 151 ONPeieSIeHUS PACUETHOM CKATON YaCTH
IUVIOLIAAM CeYCHUSL KJIAAKHU NIPH BHELCHTPEHHOM CKATHH

B o0mem cityyae Amst CJIOKHBIX THIIOB BHELIEHTPEHHO CHKATBIX IOIe-
PEYHBIX CEUYCHMIA MOJOXKEHUE MPAHULIBI PACUETHOM C)KATOM 4acTH ceue-
HUSL OIIPEEIsIeTCs. U3 YCIOBUSI PaBEHCTBA HYJIIO CTaTUYECKOr0 MOMEHTA
3TOM 4acTH CEYEHUsI OTHOCUTENIBHO OCH, ITPOXOJAIIEH Yepe3 TOUKY IIPH-
JIOKEHUS CKUMAIOLICH CHJIBL.

JJ1s1 TaBpOBOTO CEUCHMS PACCTOSHUE OT TOUKH MPHIOKEHUS CHIIBL 10
IPAHHUIBI PACUETHON CXKATON 30HBI X OIPEeIAeTCs 1Mo (HhOopMyIaMm:

a) NP 3KCLIEHTPHCUTETE B CTOPOHY IOJIKU

xz\/b})'c-(z-el—c)+(e1—c>2 :

2
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o1

n
N
n
n
N
n
0 ur

zo=h-y

Ecnu e; < ¢/2, TOo B cxaTyro yactb OyJeT BXOAUTH TOJBKO YacTh HOJ-
K{, CHMMETPHYHAsE OTHOCUTEJILHO TOUYKHU MPWIOXKEHUS CHIBL N; B 9TOM

cllydae x = ey;
0) IpH SKCLEHTPUCUTETE B CTOPOHY pedpa

1

((2-e5—d)+(ey —d)*.

X =

o1

[pue, <d2 x=e,.

Jlnst cimydast GONBIIHX KCIIEHT-
pucureToB (e; > 0,45y) MOXKHO TIpH- . Ll 4
ONMDKEHHO MPUHHUMATH IS TaBPO-

BOT'O CCUCHHSI.

zo=h-y y
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Tabnuuna I17

I'nbkocTh Koaddurment n s xiaaku
W3 TJIMHSHOTO KUPIHYa U Kepa- W3 CHJIMKATHOTO KUpIHYa
MHUYECKHX KaMHEH; U3 KaMHer Y CHJIMKATHBIX KaMHEH; KaMHeH
Y KPYTHBIX OJIOKOB M3 TSDKEJIOro | U3 OETOHA Ha MOPUCTHIX 3aI10JI-
" A 0eToHa; U3 MPUPOIHBIX KaMHeH HUTENSX; KPYTHBIX OJIOKOB
BCEX BH/IOB U3 SYEHCTOro OCTOHA
NPU IPOLICHTE MPOJI0JILHOTO aPMUPOBAHUS
0,1 u meHee 0,3 u 6omace 0,1 u meHee 0,3 u 6oaee
Jlo 10 Jlo 35
BKJIIOYH- | BKITFOUH- 0 0 0 0
TEJABHO | TEJIBHO
12 42 0,04 0,03 0,05 0,03
14 49 0,08 0,07 0,09 0,08
16 56 0,12 0,09 0,14 0,11
18 63 0,15 0,13 0,19 0,15
20 70 0,20 0,16 0,24 0,19
22 76 0,24 0,20 0,29 0,22
24 83 0,27 0,23 0,33 0,26
26 90 0,31 0,26 0,38 0,30

IIpumeuanue. [ni HeapMUPOBAaHHOM KJIAIKH 3HAYEHUS KOIP(ULIMEHTOB 1) clie-
JyeT IPUHUMATh KaK UL Kiagku ¢ apmuposanueM 0,1 % u meree. [Ipu nponente apMupo-
Banws 6oree 0,1 u menee 0,3 % K03 PUIMEHTHI 1] OPEREISIOTCS HHTEPIONSAIHEH.

Ta6mmna I18

IIponieHT apMUpOBaHUs CETKaMU TP PACIIONOKEHUU
UX B KaXJIOM Psijie KJIaJKH IIPU BBICOTE psa s = 77 MM

JlmameTp apMaTypsl, MM

Pa3mep
STYCHKH ¢, CM

s | 4 |

5 | 6

%6 apMUPOBaHUS CETKaMU

s =17,7 cM (0OBIUHBIH KHpHUY /1 = 65 MM)

1 2 3 4 5
3x3 0,61 1,09 1,7 2,45

3,5%3,5 0,53 0,93 1,45 2,15
4x4 0,46 0,82 1,27 1,84

45%x45 0,41 0,73 1,13 1,64
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Oxonuanue taou. I18

1 2 3 4 5
5x5 0,37 0,66 1,02 1,47
5,5%5,5 0,34 0,6 0,92 1,34
6x6 031 0,55 0,85 1,23
6,5%6,5 0,28 0,5 0,78 1,13
7x7 0,26 0,47 0,73 1,05
7,5%7,5 0,25 0,44 0,68 0,98
8x8 0,23 0,41 0,64 0,92
8,5x 8,5 0,22 0,39 0,6 0,87
9x9 0,21 0,36 0,57 0,82
9,5%9,5 0,19 0,34 0,54 0,77
10 10 0,18 0,33 0,51 0,74

IIpumeuanue. Ilpu pacnonoxkeHUd CETOK HEe B KaXKOM ILBE KJIaJKH, a uepes
JIBa—TIATh PS/IOB NPHUBEICHHBIA B TaOnMIe MPOLEHT apMHUPOBAaHUS YMEHbLIAETCS MPO-

HOPIHOHAIBHO YUCITY PSIOB.
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