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BBEAEHHUE

[Ipu npoekTUpoBaHUU 3AaHUI U COOPY>KEHUN OJHUM U3 CII0KHBIX BOIPO-
COB SBJISIETCS] PEIICHHE 3a/1ay, CBSI3aHHBIX C YCTPOMCTBOM OCHOBaHWH U dyHaa-
MEHTOB.

J1ia mostydeHus: Haubosee SKOHOMHUYHOTO PEIICHUS MTPH MPOSKTUPOBAHUHU
dbyHIaMEHTOB 3aJady HEOOXOAMMO paccMaTpuBaTh KOMIUIEKCHO, OIICHHUBAs
CJIEYIOIIKE BOMPOCHL:

- BBIOOp KOHCTPYKUUH (DyHAAMEHTOB, yJIOBJIETBOPUTEIHLHO PabOTAIOLIUX
P TaHHBIX TPYHTOBBIX YCIOBUSIX;

- BO3MOXXHBIE IepopMaIiii TPYHTOB OCHOBAHUS COOPYKEHUS;

- Coco0 MPOM3BOJCTBA 3€MJISIHBIX pa0OT M pabOT MO BO3BEACHHUIO (DYH-
JTAMEHTOB.

OAHOBPEMEHHO € U3yYEHUEM MPOTrPAMMHOI0 TEOPETUUECKOTO MaTepuaia
no aucuumiuHe «OcHOBaHMS U (yHIAMEHThI» YYeOHBIH IJ1aH MpeaycMaTpuBa-
eT npaktuueckue 3aHsaTus. [IpakTuueckue 3aHATHS SABIAIOTCS OJAHUM U3 OTBET-
CTBEHHBIX 3BEHbEB YUEOHOI'O MPOLIECcCa U UMEIOT 1I€JIbI0 3aKPENUTh 3HAaHUs, M0~
Jy4YeHHbIE CTYIACHTAMU 3a MEPHUOJ U3YUEHHUsS] TEOPETUYECKOro Kypca, a TaKxkKe
JOJKHO CTHOCOOCTBOBATh YMEJIOMY MPUMEHEHHIO 3TUX 3HAHWNA TPHU WHKECHEP-
HOM pEIIeHUH 3a1a4 1o aucuuiinHe «OcHoBaHus U (GyHAaMeHTH. B mporiec-
Ce pemlIeHHs 3a7ad CTYICHT JOJHKEH HAyYUThCS TMOJIb30BATHCS JCUCTBYIOIIMMHU
CTPOUTEIHFHBIMA HOPMaMH U MPABHJIAMH, PYKOBOJCTBAMH, CIIPABOYHBIMU H JIU-
TEpaTypHBIMU MaTepUATAMHU.

Pemennro 3amay 1OMKHO MPEIIECTBOBATh M3YYEHHE COOTBETCTBYIOIINUX
pa3nenoB kypca «OcHOBaHusl U (yHIaMeHTb». [Ipu BeImonHeHnn paboThl pe-
KOMEH/IyeTCsl IOJIb30BAThCs JIMTEPATYpO, NMPUBEACHHON B KOHIE METOAUYe-
CKUX YKa3aHWM.



1. 3AJJAYA Nel. Pacuer u KOHCTpyHpoBaHue QyHIAMEHTA MEJIKOI0 3aJ10-
skennsi (PM3)

YciaoBus 3agaum.

[Ipu 3a1aHHBIX MH)KEHEPHO-TEOJIOTMUYECKUX YCIOBHSIX U HAarpy3ke Ha 00-
pe3 dbynnamenta Ny u M, Tpebyercs 3anpoeKTUpoBaTh CTOJI0YATHIA (PyHIAMEHT
Menkoro 3anoxxkenus. [Ipoextupyemoe 3nanue B r.Kasanu (HopmaTHBHas TIIy-
OuHa npomMep3anus rpyHTa diy =1,65M). 31aHHEe MHOTO3Ta)KHOE, KApKaCHOTO TH-
na, ¢ >keJae300€TOHHBIMU COOPHBIMH KOJOHHAMHU KBAJpPAaTHOTO CEYEHHUS C pa3-
mepamu ctopoH bxh:=0,3x0,3M, COOTHOIICHUE IJIMHBI 3aHUSI K €r0 BBICOTE
L/H = 2.

Hcxonnbie nanusie npuseaeHsl B Ta0u. [1 1.1 npunoxkenus 1 Hacrodiero
noco6ust. ['pyHTOBbIE yCIOBHUS K 3a/1aue MpeAcTaBiieHbl Ha puc. 1.1.
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Puc.1.1. Cxema Kk 3agaue Nel

Yka3aHusl K pelleHHIO.

Omnpenenenre OCHOBHBIX pa3MepoB (PyHIaMEHTa MEJKOTO 3aJI0KEHUS CO-
CTOWT U3 CIEAYIOIIMX TAOB!

— OmIpeJleleHne NpeaBapUTEIbHOM BBICOTHI (PyHAaMEHTa MO KOHCTPYK-
TUBHBIM TPEOOBaHUSM;

— OIIpeZieTICHNE MIyONHBI 3aJ10KEHUS (PYHIaMEHTa,

— OIIpPENIETICHUE Pa3MEPOB MOIOIIBBI (PYHIAMEHTA;

— KOHCTpYUpOBaHUE (PyH/IaMEHTA.

Onpeodenenue npedsapumeibHol 6bICOMbL YYHOAMEHMA NO KOH-
CMPYKMUBHBIM MPEDOBAHUAM

[IpenBaputenbHasi BbICOTAa TUIMTHOM YacTW (pyHAaAMEHTa MO MUHHUMAalb-
HBIM TpeOoBaHusaM npuHumMaetcs 0,2 M. Mcxons 3 ycrnoBust )KeCTKOW 3aelKH
KOJIOHHBI B (DyHJaMEHTE, ONIpeAeNIAeTCS MUHIMAaTbHAs BHICOTA (DyHIaMEHTA:

Hf = th + 0121 M (11)



rae he — rimyOuHa crakaHa, M.
['myOuHa crakaHa IPUHUMAETCS U3 YCIOBHUSL:

hee = h, +0,05Mm, (1.2)

rae h, — rryOuHa 3a1e7Ku KOJIOHHBI B CTakaH (DyHIAMEHTA, ONPEICSIIIeTCs KakK

OoJpIIIee U3 ABYX 3HAUCHUM:

h,=(1,0...1,5)h,, m (1.3)
h, =k-ds, m (1.4)

rje N — BBICOTA MOMIEPEYHOr0 CEUYCHUS KOJIOHHEI, M;

ds — IuameTp IpoA0abHON apMaTyphl KOJIOHHBI, IPUHUMAEM ¢ ;“i” = 16mMm;

k=25 — K03 UIMEHT aHKEPOBKH apMaTypbl KOJIOHHBI B cTakaHe (yH[a-
MEHTA.

MuHuMmanpHasi BbICOTa KEJI€300€TOHHOTO (PyHIIamMeHTa Moj Kejne300e-
TOHHBIE KOJIOHHBI JJI1 OHOATAKHBIX U MHOTOJTAXHBIX 3MaHUA MPUHUMACTCS U3
YCIIOBHSI HAJIE’KHOTO 3aieMieHus (GyHaaMeHTa B rpyHTe u paBHa Hyi = 1,5 m.

OxonuarenpHass BbICOTa (yHIaMEHTa YTOYHSIETCA IOCIE OIpEeIeICHHUS
pa3MepoB MO/IOIIBHI.

Onpeoenenue 2nyounsl 3a10)4ceHUA PyHoamenma

['ny6una 3ay0oxeHus pyHaamMenTa d HCUUCIACTCS OT YPOBHS INIAHUPOBKH
JI0 TOJI0MIBHI (hyHAAMEHTA U OMPEACIIAETCS C yUETOM:

a) Ha3HAYCHHS U KOHCTPYKTUBHBIX OCOOCHHOCTEH 37aHus (HAIMYUE MO/I-
Bajia, MOJ36MHBIX KOMMYHUKAIIUNA U T.1.);

0) reoJIOTUYECKUX W THAPOTEOJOTHYECKUX YCIOBHH TUIOMIANKH CTPOU-
TeJIbCTBA (YUYUTHIBAETCS CKMMAEMOCTh TPYHTOB, XapaKTep HAIJIACTOBAHUS CJIO-
€B, MTOJIO’KEHUE YPOBHSI TPYHTOBBIX BOJ);

B) BJIUSIHUS TTYOHWHBI CE30HHOTO TIPOMEP3aHUs TPYHTOB.

PacuetHas rimyOMHa CE30HHOTO MPOMEpP3aHUsl TPYHTA OMPEIEISETCS IO
dbopmyie:
df - kn'dfn , (15)
rae K, — kodQuIreHT, yIuThIBAIONINIA BIMSIHUE TEIJIOBOTO PEXHUMa 3IaHWS,
onpeznensiemblid mo Taodiu. 112.10 npuoxxeHuss 2 METOAMYECKUX yKa3a-
HUU,
df, — HOpMaTHBHAS TTyOWHA TIPOMEP3aHUs TPYHTA, OMPEICISACTCS B 3aBUCH-
MOCTH OT KJIIMMAaTHYECKOI'O palioHa.

Onpeodenenue pazmepos nooouiésvl hynoamenma
[Tnomans momomBel PyHIAMEHTa OTpeesieTcs o GopMyIie:

~ Ny (1.6)

At =R d’
0~ 7mt



rne Ny — mpoaoipHOE ycuime, nepenaBaeMoe KOJIOHHOM, MPUIIOKeHHOE K (PyH-
JTaAMEHTY Ha YpOBHE €ro o0pe3a;
d — rnyOouHa 3aoxenus GpyHaaMeHTa, M;
¥mt — CPEllHEe 3HaUCHME yJEIIbHOIO Beca ()yHIaMEeHTa U IPyHTa Ha €ro ycry-
3.
nax, y, =20xH/m7;
Ro — HauaiapbHOE pacyeTHOE COMPOTHUBICHUE HECYIIETO CIosi TrpyHTa, Klla
(tabm. IT 2.1 npunoxenus 2).

Ecnu ¢pyHIaMeHT UCTIBITBIBAET BO3AEHCTBUE HOpMaNbHOM cuiibl Ny 1 u3-
rubaromiero MoMeHTa M), OH CYMTAETCA BHELEHTPEHHO HarpykeHHbIM. Creno-
BaTEJIbHO, (PYHAAMEHT MPOCKTUPYETCS MPSIMOYTOIBHBIM B TIJIAHE, BHITSIHYTHIM B
IJIOCKOCTU JIEUCTBUS MOMEHTA, IPU 3TOM COOTHOLIEHUE Pa3MEPOB CTOPOH IMO-

nowBbl pyHaamenta npuaumaercs 7 = 0,6...0,85.
YuuteiBasg, ut0 A; =b; -l 4 b; =n-1;, npeobpasys popmyny (1.6),

MOJIy4aeM IMIUPUHY MOOMIBHI (PyHIaAMEHTA:

1.7)

Torna nuHa nogomBsel GyHIamMeHTa |y onpenensercs mo gpopmyiie:

by

n
3HaueHus pa3MepoB MOJAOIIBEI (PyH/IaMEHTa OKPYTISOT KpatHbiMU 0,3 M

B OOJIBIITYIO CTOPOHY.
ITocne 3TOro yrouHsiercss pacueTHOE CONPOTHUBIICHUE TPyHTA (TIPH OTCYT-
CTBHH I10]IBaJIA B 3/TaHUH ):

| (1.8)

R:%lkycz[Mykzbfy“ +Mgdyh +Meey | (1.9)

TN€ Y1 U ¥ — KOOPPUIUEHTHI YCIOBHUM paboThl, TpuHUMAarOTCs 1o tadm. I1 2.2
MIPUJIOKEHUA 2;
k — kosddunmeHT, T.K. MPOYHOCTHBIC XapAaKTCPUCTHKH TPYHTA ¢ U C)
oIpeeieHbl HEMOCPEACTBEHHBIMU HCTIbITaHusIMH, TO K = 1,0;
M, My, M. — KO3 PHULUEHTBI, 3aBUCSILUE OT YIJ1a BHYyTPEHHETO TPEHUS ¢
npuHUMarotced no taos. I1 2.3 npunoxenus 2;

bf — mmpuHa TOAOMIBHI (GyHIAMEHTA, M;

k, — k03 uireHT, 3aBUCIIUNA OT MIMPUHBI MOAOIBHI (yHIaAMEHTa (IIPH
mpuHe mogomser Dy < 10m k, = 1,0);

d — rayOuHa 3an0keHus GyHIaMEHTa;

€| — pacyeTHOE 3HAYCHHE YJEIHHOTO CIICIUICHUS TPYHTA, 3aJIETaloIero
HETMOCPEICTBEHHO T0]T TOAO0IIBOM (yH/IAMEHTA,

y|,~ OCPEIHECHHOE PACYETHOE 3HAYCHHE YUCNBHOIO Beca IPYHTOB, 3alle-

rarOmuXx BBIIIC ITOAOIIBEI (byH,Z[aMCHTa;



71 — TO K€, HUXKE TOJIOIIBBI (PyHIaMEHTA.

[IpoBepsieM BBINIOJHEHHUE YCIOBUM:

P < 1.2R, (1.10)
P2 >0, (1.11)
P, <R, (1.12)
P + P y
rae pcp —_Max ' 'min  — cpegHee AABJIECHUE II0J IIOJOIIBON BHELEHTPEHHO

2
Harpy>KeHHOTO (yHJIaMEHTa;

P = Ny + ¥ d — Mi _ vmnvansmoe KpaeBO€ JaBJICHUE 10 MOJOII-
bels W
BOM BHEIEHTPEHHO Harpy>KeHHoro ¢yHaa-
MEHTA,;
N M
pXp ¢+7, d + ! — mMakcuManmbpHOE KpaeBO€ MaBJICHHUE IIOJ IT0-
max mt
bel, W
JIOIIBOM BHEIICHTPEHHO HArpy>KEHHOTO (hyH-
JIaMEHTA;
|2
W=_"T — MomeHT COTNIPOTHBIICHUS TTOOIIBHI (PyHTaAMEHTA.

Ecnu npaBast u seBast yacTu HepaBeHcTBa (1.12) oTimuarorcs Apyr ot
npyra 6osnee yem Ha 5%, HEOOXOAMMO YTOUYHUTH pa3Mepbl MOJOIIBBI (PyHIa-
MEHTA.

YTouHeHue mpou3BOAUTCA cieayromum oopazoM. CHauana no gopmyse
(1.6) BeIUMCIISIETCS. HOBOE 3HAUCHHME ILIOIIAAN MoI0IBE A¢ C 3aMeHOM Ry Ha R.
[Tocsie 3TOro yTOYHSIOTCS CTOPOHBI MOAOIIBHI PyHaamenTa lf u by.

3aTeM mo ¢opmyie (1.9) BeUmCIsICTCS HOBOE 3HaUYCHHE R M Tak 0O BBI-

<0,1.

IMIOJIHCHUA YCIIOBHA:

[lonyueHHbIE U3 pacueTa pa3Mepsl MOJOMIBBI OKPYIIIAIOTCS KpaTHO 0,3 M
B OOJIBIIIYIO CTOPOHY.

Kouncmpyupoeanue ghynoamenma

[Tocne ompenenenns pa3MepoB MOIOIIBEI OTIPEACIIACTCS BHICOTA TUTMTHON
YaCTH M YTOUHSIETCS MOJTHAs BICOTA (PyHIaMEeHTA.
TpeOyemast paboyasi BEICOTA IITUTHOW YacTh (pyHIaMEHTa OMPELISIOT 1O

dbopmyre:

he+b, 1 N, , (1.13)

4 2\ a7p2709Rot + Pap
rac hC 51 bC — COOTBECTCTBCHHO BBICOTA U HII/IpI/IHa CCUCHMH KOJIOHHHBI,

hOpl =



N, — pacuérHast HarpysKa, IepeaaBaeMasi KOJIOHHOM Ha ypoBHe oOpe3a ¢yHa-
meHTta, Ny = %1 Nyj;

% — KO3 PUIMEHT HAJACKHOCTH IO Harpy3ke, % = 1,2;

o — TomnpaBOoYHbBINA K03 dunueHt, o = 0,85;

M2 — KOOQPUIIMEHT, YYUTHIBAIOUINN ATUTENBHOCTh JCWCTBUA  HArPy3KH,
m2 = 1,0;

b9 — KOG (DULIMEHT, YIUTHIBAIOLINI BUI MaTepuana QyHIaMeHTa, jg = 0,9;

Rpt — pacueTHOe COnpOTHBIIEHHE OETOHA PACTKEHHIO;

P., — PEAaKTUBHBIM OTIOpP I'PyHTa OT PAacueTHOW NpomoiabHOH Harpysku N, 6e3
ydeTa Beca pyHIaMEeHTa M TPYHTa Ha €ro yCTyIax

N
p,, = (1.14)
bel,
IlonHasg BeICcOTA IJIMTHOM YacTH (byHIIaMeHTa OIIPCACIIACTCA KakK.
o = hopr + a, (1.15)

i€ as.— TOJILMHA 3aIUTHOTO CJI0sl OE€TOHA.

[Tocne 3Toro onpeaenseTcs NoJIHas pacueTHas BbICOTa PyHIaMEHTa:

Hi = hp + hes. (1.16)

Bricora pyngamenta H; okpyrisiercs kpatHo 0,3M, a BbICOTa CTyNEHEN —
kpatHo 0,15Mm.

Jlanee Mpon3BOAUTCS KOHCTPYUPOBAHUE CTYIICHEH.

B cmydae eciu hoy < 450mM, GhyHIaMEHT PEKOMEHIYETCS TPOEKTUPOBATH
omHOCTyneH4YaThiM, mpu 450 MM < hgy <900MM — [ABYXCTyNeHUYaTsIM, IIpH
Nopt > 900MM — TpexcTyneHuaTbIM.

[IpuHATBHIE pa3Mepbl KOHCOJIEW CTYNEHEW HOJDKHBI HAXOAUTHCS B CIEMY-
IOIUX Mpeaenax:

Ci = (l -+ 2,5)'hi, (117)
rie h; — BeIcOTa cTymeHeH.

IIpumep pacuera.

Hcxoouwvie oannvie:

3nmanue npoekTupyercs sl r.Kazanu (HopMaTHUBHAS TIIyOMHA Mpomep3a-
HUs TpyHTa Of =1,65M). 3maHre MHOTOATaXKHOE KapKAaCHOTO THIIA, C JKeJie300e-
TOHHBIMM  KOJIOHHAMH  KBAQJPAaTHOTO CEYCHUS C pa3MepaMud  CTOPOH
b.xh.=0,3x0,3 M, COOTHOIIIEHHE IIMHBI 3aHU K ero BeicoTe L/H = 2.

Marepuan pyngamenta — 6etoH kiacca B15 (Ry=0,75MI1a).

NUI'D-1 — cyrmumuok, hi= 2,15M, y,= 17,5kH/®, ¢=18°, c¢=17kIla.
[Ipu 1,=0,27 u e=0,71 nHauanmpHOe pacyeTHOEe comnpoTuBieHne Ry=230klla
(tabs.I1 2.1 npusnoxenus 2).

NI'D-2 — mecok, h,=3,0Mm, y,= 19,5 xkH/M3,

NI'D-3 —rauna, hy=1,5M, y3= 20,5xH/MC.

Harpyska Ha o0pe3 ¢pynmnamenta — Ny =800xH, M, =60xH M,



Pewenue:

Onpeoenenue npedsapumenbHoIl 6b1COMbL YPyHOAMEHMA NO KOHCMPYKMU G-
HbIM MPedo8aAHUAM

Hcxons v3 ycinoBHi KeCTKOW 3a/IeNIKU KOJIOHHBI B (hyHAaMEHTe, OIpeie-
JsieM MUHHUMAJIbHYIO BBICOTY (hyHAaMEHTa:
H¢ = hes + 0,2=0,45+0,2=0,65M,
rae he = h, + 0,05mM=0,4+0,05=0,45M;
h, — TmyOuHa 3a7eKky KOJIOHHBI B CTaKaH (PyHJIaMEHTa:
h,=(1,0...1,5)h.= 1-h;= 0,3m;
h, = k-ds=25-16 = 400mm = 0,4M,
npuHUMaeM Hauboubiiee 3HadeHue h, = 0,4M.
MuHuManbHas BbICOTa (PYHJIAMEHTA MO/ YKEJIE300€TOHHBIE KOJOHHBI IS
OJTHOSTaXHBIX U MHOTOATAKHBIX 3/IaHUN U3 YCJIOBUM HAJEKHOTO 3aILEMIICHUS
dbyHnamenTa B rpyHte paBHa Hyi= 1,5 m.

BricoTy (yHmamMeHTa 1Mo KOHCTPYKTHBHBIM TpPEOOBaHUSIM MPUHUMAEM
Hi=1,5 m.

Onpeoenenue 2nyounsvl 3a/10M4ceHUA PyHoamenma
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Puc.1.2. K onpenenenuto riryOUHbI 3a10KeHHUS PyHIaMEHTa 110
KOHCTPYKTUBHBIM TPEeOOBaHUIM

OmpenensieM pacyeTHyI0 TIyOHHY npomep3anus O HECYIero cios TpyH-
Ta (KO3 PUIMEHT, YINTHIBAIONINI TeMIIepaTypHbIi pexxum 3aanus K, =0,6, mo
tabm. [12.10 npunoxenus 2):

d¢ = ky-ds = 0,6-1,65 = 0,99 m.

OmnpenensieM TayOuHy 3aioxeHus (QyHIaMeHTa 0 MO KOHCTPYKTHBHBIM

TpeboBanuaM (puc.l.2):
d>Hi=1,5m.

Tak kak pacu€THas rayOMHA TpOMEp3aHus TpyHTa Of MEHbIIE, YeM KOH-
CTPYKTHBHAsl TyOWHa 3ayiokeHusi (yHIameHta 0, ToO B KayecTBe pacu&THOMN
rIIyOMHBI 3aokKeHUs (yHIaMEHTa NpPUHUMaeM OOJbIIyI0 U3 HHX, T.€.

d=15wm.
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Onpeodenenue pazmepoe nodouievl hynoamenma

[IpyHrMaeM COOTHOLIEHHE pPa3sMEPOB CTOPOH IOAOLIBBI (yHIAMEHTa
n=0,75.

Hcxonas u3 MpUHATOrO COOTHOIICHHUS CTOPOH, OMpeAeisieM IpeaBapu-
TeJbHBIE (OPUEHTUPOBOYHBIE) pa3Mephl OIOMIBHI PyHIAMEHTA:

o= |7 Nu__ | 075800 73
Ro — 7mtd 230-20,0-15

Torna nnvaa nogomBsl pyHaamenTa |y onpenensercs mo Gopmyiie

by 173
n 0,75

OxpyrisieM 3Ha4Y€HUS pa3MepOB MOIOMIBHI pyHIaMeHTa KpaTHbIMH 0,3M B
OonbInyio ctopony: by =1,8Mm, lf=2.4m.

VYTouHsieM pacyeTHOE CONPOTUBIIEHUE TPYHTa OCHOBaHUS R.

=2,3 M.

f

R :]/61I<7/C2[Mykzbf7u +Mqdyn + MCC”]’

rae 71 = 1,2; 7., =1,06; k=1,0; k, = 1,0,
s o=18° — M,=0,43, M,=2,73, M. = 5,31,
cn = 17 klla;
iy =1, =17.5 kHAL,
71 — OCPEIHEHHOE 3HAaUCHHUE yICIbHOTO Beca IPYHTOB HUXKE TOI0MIBHI (DYH-

JTaMeHTa:
AP oty sy (175:085+105:3+208-15 _ 1o 54y
hy o +hy + g 0,65+3,0+15

rie 1 — yAenabHbl Bec rpyHTa UI'3-1 (CcM. BbIIIE);
7, — yAenbHbIN Bec rpyHTa UI'D-2;
73 — yaenbHbld Bec rpyHTa UI'D-3;

R=1210010 43.10.18.1054+ 2,73-15-17,5 + 5,31.17] = 225Ia.

OnpenensieM MakCUMalbHOE M1 MUHUMAJIbHOE KPAaeBOE JIABJIICHHE U CPE-
Hee JaBJCHUE TOJ[ TMOJONIBOM BHELEHTPEHHO HArpy>KEHHOTro (yHIaMeHTa B

IPEIIONIOKEHUH TMHEHHOTO pacipeieieHus HAPsHKEHU B TPYHTE.
PP = Nu +ymid + My _ 8000 +20,0-1,5+ 00.0 _249.9 «TTa;
bl W 18-2,4 173

prr — Nu Yentd — My _ 8000 +20,0-15— 000 _ 1805 xTa;

M el W 18-24 173
P _ PI‘;%?X + PrTK]]I; _ 249,9 +180,5 _215.2 I1a
*o2 2 T
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rac W — MomeHT COIIPOTUBJICHUA ITOJOIIBLI (I)YHIIaMeHTa, OIpCACIIACTCA 110

belf 18.2,42

6 6
I[J'ISI HCKIIIOUCHUA BO3HHKHOBCHHUS B I'PYHTC INIACTHUYCCKHUX ae@opmauﬂﬁ

IIPOBCPACM BBINIOJIHCHHC CIICAYIOIIUX YCHOBHﬁ:
Prex =249.9 kITa < 1,2R = 1,2-225 = 270 xI1a;

Py =180,5 ITa > 0;
P, =215,2 xlla <R = 225 kl]a.
Bce ycnoBus BeIoNHAIOTCA. HeToHANps)KEHUE TIPH 3TOM COCTABIISICT

2152 -225
)

1,73 M.

dbopmyne W =

Py — R

-100% = -100% ~4,4% < 10%,

CJICOOBATCJIIBHO, (bYHI[aMCHT 3aIllpOCKTUPOBAH 9 KOHOMHNYHO.

OxoHYaTEeIBHO IIpUHUMAEM pa3MEPhI ITOJOIIBEI (bYHIIaMeHTa
bf: 1,8 M, If: 2,4 M.

Koncmpyuposanue pynoamenma

OrnpenensieM pacu€THYIO BBICOTY (DyHIaMEHTa:

he +b. 1 N,
hopr =— +5 =
4 2\ @¥p2709Rot + P,
_ 0,3+0,3 N 1 960 _ 04w,
4 210,85-09-1,0-750+222,2

rae N, — pacuérHas Harpyska, nepejaBaeMasi KOJIOHHOM Ha ypoBHe obpe3a GyH-
namenTa, Ny = %Ny, = 1,2-800 = 960 kH;
0,y = = 980 229 la.
bel; 18-24
Omnpenensem TpeOyeMyr0 pacyeTHYIO BBICOTY TUIMTHOM 4acTH (pyHIaMEeH-
ta hy o popmye:

hp| = h0p| +as = 0,4 + 0,04 = 0,44 M > 0,3 M,
YCIJIOBUE BBITIOTHSIETCS.
OnpenensieM pacueTHyI0 BeICOTY hyHIaMmeHTa Hs mo dhopmyiie:
Hf = hp| + hcf = 0,44 + 0,45 = 0,89 M.

[Tonyyennyto BbicoTy GyHAameHTa H; okpyrisiem B OOJBUIYIO CTOPOHY
kpatHo 0,3 m. [Ipunumaem Hy = 0,9 m.

Tak xak BbIcOTa (PyHIaMEHTa, MPUHSTAsI M0 KOHCTPYKTUBHBIM TpeOOBa-
HUSM, OOJIbIIIE BBICOTHI (pyHIIaMEHTa, TpeOyeMOoH MO pacueTy, TO B KauecTBE
pacyeTHOW MpUHUMAEM OOJBINYIO U3 HUX, T.€. Hy = 1,5 m.

KonctpyupoBanue (yHaameHTa BBINOJIHSAEM B CIEIyIOIIEH MOCIen0Ba-

12



TeabHOCTH. HazHauaeM KOJIMYECTBO U BBICOTY CTyNeHell (pyHaameHTa, MpUHU-
Mas ux kpatHo 0,15 M (puc.1.3).

Tax xax hgp = 0,4 M < 0,45 M, TO IpUHIMAaeM OZIHY CTyIEHb (DyHIaMEHTa,
TIPY 3TOM BBICOTY CTYIIEHU Ha3HadaeM paBHOU 0,45 M, T.e. hy = 0,45 m.

[TpoBepsiem ycnoBue (1.17), cormacHo KOTOPOMY NPHHSTBIE pa3Mephl
KOHCOJIEH CTyNeHEH JOHKHBI HAXOUTHCA B CIAEAYIOIIMX MTpeaeax:

¢i=(1+25)h,=(1+25)045=0,45+ 1,125 m.

[Tomy4yeHHble pazMepbl KOHCOJIEH CTYNEHU BO B3aUMHO TMEPIECHIUKYISAP-
HBIX HampasJieHusix cocTaBisitoT 0,45 M u 0,75 m (puc. 1.3), uTo B BbIIICyKa3aH-
HBIX ITpeesax.

Takum oOpa3omM, OKOHYATENbHas BHICOTA IUIMTHOM 4YacTH (PyHIaMeHTa
npunumMaercs hy = 0,45 M, a oxoHUaTenbHas pabouas BBICOTA IUIUTHON 4acTH

dbyHzameHTa
hop| = hp| —dg — 0,45 — 0,04 = 0,41 M.

23
225 TN, 400 S | 28R

1800
hef =450,

e
1050

1500

kg

-

BOO

1 & =750 o =750

Hf

hq=480

lf =2400

lg =2400

Puc.1.3. K onpenenenunto BHICOTbI U KOHCTPYUPOBAHUIO PyHIaMEeHTa
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2. BAJIAYA Ne2. Pacuert ocaaku ocHoBanusi ®M3
METOI0M MOCJ0HHOr0 CyMMHUPOBAHHS

YciaoBus 3agaum.

Omnpenenutps aOCOMIOTHYIO BEIUYMHY OCaJKU CTOJOYATOro (pyHIaMEHTa
MEJIKOTO 3aJI0KEHHS OJHOATAXXHOTO MPOU3BOICTBEHHOTO 3/IaHUs C TIOJTHBIM Ke-
71€300€TOHHBIM COOPHBIM KapKacoOM METOJIOM MOCIOHHOTO CyMMHUPOBAHUSI.

Cxema k 3amaue npeacTtaBieHa Ha puc. 2.1. Mcxoanble naHHble npuBee-
Hbl B Ta01. I1 1.2 mpunoxxenus 1.

I AT 777 777777

&[] T A
o bll)

-y B (W)

Puc. 2.1. Cxema Kk 3agaue Ne2
YKa3zaHusl K pelieHuIo.

Ocanky ocHOBaHUS (PyHJIaMEHTa C MCIIOJIb30BAHHEM PACUCTHOW CXEMBI B
BUJIC JIMHEIHO 1e(hOpMHUPYEMOro MOTYMPOCTPAHCTBA ONPEACISIFOT METOOM T10-
CIIOHOTO CyMMHpOBaHus 1o ¢opmyie [6]:

S:'an:(azp,i —oihi N N oy,
i1 E; i1 Eeji

, 2.1)

rae [ — 6e3pasmepHsbiit kKoddduiment, paBHsiii 0,8;
Op,i — CPEIHEE 3HAYEHUE BEPTUKAIBHOIO HOPMAIBLHOTO HANPSIKEHHS OT BHEIII-

HEeW Harpy3kd B I-M CJIO€ TPyHTa 10 BEPTHKAIHU, MPOXOMIAIICH uepes
LEHTp noAouBbl (yHAamMeHTa, kl1a;
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h; — TommmHa i-ro cios rpyHTa, M, nmpuHUMaeMas He Oonee 0,4 UPUHBI
byHIameHTa;
E; — Mmoxyns nedopmariu i -ro ciost rpyHTa, klla;

Oz, — CPelHee 3HAYCHHE BEPTHKAIBLHOTO HANPSDKEHUA B i-M CIIOE TPYHTA M0
BEPTHUKAIH, MPOXOAAIIEH Yepe3 IIEHTP MOAOUIBEI (pyHIAMEHTa, OT COO-
CTBEHHOTO Beca, BRBIOPaHHOTO MIPH OTPhIBKE KOTIOBaHa, Kla;

N — YUCIIO CI0EB, HA KOTOPbIE pa30uTa CkMaeMast TOJIIa OCHOBaHMS.

[Ipu pacuere ocaaku (yHIaMEHTOB, BO3BOJUMBIX B KOTJIOBaHAX TIyOH-

HOU MeHee 5 M, B hopmyre (2.1) BTopoe cnaraemoe JomycKaeTcsl He YYUThIBATh.

3HAYCHHUSI BEPTHKAIBHBIX HANpPSDKCHHWA OT BHEIIHCH HAarpyskd O, , Ha

rIyOWHE Z OT MOAOIIBHI (PyHIaMEHTa MO BEPTHUKAJIU, TPOXOAAIICH yepe3 HEHTP
MOJIONIBBI, ONIPENEIISIOT 10 (HopMyJIe:

Op=0a-P, (2.2)

rae a — koddduruent, npuauMaemMbiid 1Mo Taou. I1 2.4 npunoxenus 2 B 3aBU-

212
CHMOCTH OT OTHOCHTEJIbHOMN TIIyOUHBI &, paBHOM & = b, U COOTHOLIE-

f
HUsi CTOPOH 7= /by ;
P — cpenHee naBieHue 1Mo nofomBoi GyHaamenTa, klla.

BepTI/IKaJ'II::HOC HAIps>KCHUEC OT cOOCTBEHHOI'0 Beca I'pyHTa Ha OTMCTKC

MOZOIIBEI (QyHIAMEHTa O, , Ha TIyOHUHE Z OT MOAOMIBE! (YHIAMEHTOB ONpe/e-
JSI0T 110 hopMyIie:
Oy = Oyy0: (2.3)
rie o — To ke, 4To U B hopmye (2.2);
0,90 — BEPTHKAJIbHOE HAPSIKEHHE OT COOCTBEHHOIO BECa IPyHTa Ha OT-

MeTKe MoaouBEI PpyHaamenTa, Klla.
Opo=V-d, (2.4)

. 3.
rae  y'— yIenbHbIM BeC IPyHTa, PacloOI0KEHHOTO BbIIE NOA0MIBBL, KH/M™;
d — rmyOuHa 3anoKeHus GyHAAMEHTa, M.

BeprtukanbHoe 3¢ (heKTUBHOE HANpsKeHUE 0T COOCTBEHHOTO Beca rpyHTa
O,y » Ha TPAHHLIE CIIOSI, PACTIOJIOKEHHOTO Ha TIIyOMHE Z OT MOJOLIBbI (yHIaMeH-

Ta, onpeaessieTcs mo popmyie:
n
O-zgzyd"'zyihi_ua (25)
i=1

rae y'— CpelmHMH yAENbHBIH BEC I'PYHTA, PACIOJIOXKEHHOTO BBIIIE MOJOLIBBI

dbyH1ameHTa, xkH/M;
d — ryOunHa 3anoxeHus GpyHaaMeHTa, M.
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o 3 ;
Vi hi — COOTBCTCTBCHHO YACJIbHBIU BCC, kH/m , 1 TOJIIIHUHA I-TO CJI104 I'pyH-

Ta, 3aJIEraloUIero BhIIIE IPAaHULBI CJIOS HAa IITyOWHE Z OT MOAOIIBHI
dyHIameHTa, M;
U — IMOpOBOE JIaBJIEHUE HA pacCMaTpPUBAEMOM rpaHulie cios, klla.

J17i1 HEBOJJOHACKIIIEHHBIX TPYHTOB OPOBOE JIaBJICHHE IPUHUMACTCS PaB-
HeIM HYITI0 (U=0).

VYnenbHbIA BEC TPYHTOB, 3aJIETAIONIMX HUXKE YPOBHS IMOA3EMHBIX BOJI,
JOJDKEH MPUHUMATBCS C YYETOM B3BEIIMBAIOIIETO JICUCTBUS BOABI MPU KOIPDU-
npeHTe (UIBTPALHK clIos TpyHTa Goubire 1x10™ m/cyT u 1.>0,25 (st riuHU-
CTBIX TPYHTOB).

[Ipu pacnosnokeHuru HUXKE YPOBHSI TPYHTOBBIX BOJI CJIOSI TPYHTA C KO3 (-
dunrenToM QuibTparmu Mernee 1x10™ m/cyt u 1,<0,25 (amst DIMHACTHIX TPYH-
TOB) €ro YJeIbHBIN BEC MPUHUMAETCA 0€3 ydeTa B3BEIIMBAIOIIETO ICUCTBUS BO-
IIbI, JUIS OMIPENIETICHUS B 3TOM CJIO€ M HU)KE €ro CIIeyeT yUWUTHIBATh J1aBIICHUE
cT0J10a BO/IBI, PACIIOJIOKEHHOTO BBIIIE 3TOTO CIIOSL.

HwxHIOI0 TpaHuIly CKMMAeMOM TOJIIHA OCHOBAHUS MPUHUMAIOT Ha TITY-
6une z=H., raie BbImonHseTcs ycnosue 0, =0,5-0,.

PacueTHylo BeNIWYHMHY OCAaJKHd OCHOBaHHS S CPaBHHUBAEM C IPENEIbHBIM
3HAYCHUEM OCaJIKU OCHOBAaHUS (YHIAMEHTOB S, IPUBEICHHBIM B PEKOMEH/TyE-
mMoM [Mpunoxennn I [6] wim B Tadn. [1 2.8 nmpuinokeHus: 2 HACTOSIIETO MOCO-
oust:

S <S.. (2.6)
IIpumep pacuera.

Hcxoouwvie oannvie:

Tun ¢pyngamenTa — kene300€TOHHBIN CTONOYATHIA (YHIAMEHT MEIKOTO
3aJI0’KEHUSI.

Pasmepsl pynaamenta: b= 1,5m, ly=2,1m.

['nyOuHa 3anoxenus moaomssl pyHnamenta d = 1,6m.

CpenHee naBieHHE Ha TPYHT OCHOBaHHS MOJ MOJOLIBOM (yHAamMeHTa
(xoHTakTHOE nasyienue) p = 280kl]a.

I'pyHTBI OCHOBaHUS:

HNI'D-1, necok,

h =35M, 71 =185kH/M°, 74 = 26,6xkH/M>, Wy =14,1%, Eo; =13MITa,
BBICOTA CTONI0A BOBI Ny =1,2M;

W'D — 2, runa, hy =4,5M, 7, = 20,2kH/M>, Egp = 31IMITa.
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Pewenue:

BerunciisieM OpJIMHATBI SIIOP MPUPOJIHOTO JIABIEHUS O,y W BCIOMOTa-
TEJIBHOMN IIFOPHI 0,50Zg :
— Ha YPOBHE [IOBEPXHOCTH 3eMJIH 04 =0, 0,504 =0;

— Ha YPOBHE MOJOIBEI (PyHIAMEHTA
O290 =71 d =18,5-1,6 =29,6xl1a, 0,50 40 =14,8xl1a;
— Ha YPOBHE IOBEPXHOCTH T'PYHTOBBIX BOJ (TJIyOHMHA YPOBHS IPYHTOBBIX
Boa d,, =h —h, =35-12=23m)
Og1=71" d,, =185-2,3=426xlla, 0,501 = 21,3xl]a;

— Ha rPpaHUIIE MIEPBOIO CJIOS C YYETOM B3BEIIUBAIONIETO JIEUCTBUS BOJIbI

papy = 7w 2 205719 104,403,
1+¢ 1+0,64
/sl 26,6
rae e =25 (1+W)-1=""".(1+0141)-1=0,64
71 18,5

T.K. BO BTOPOM CJI0€ 3aJIeraeT BOJOHEIIPOHUIIaeMas IJIMHA, K BEPTUKAJIb-
HOMY HaIpsDKEHUIO HAa KPOBJIIO TIIUHBI JOOABISIETCS THAPOCTATUYECKOE JIaBJie-
HHME CT0J10a BOJIBI, HAXOJIAIIEHCS Hal TIINHOM:
GW = j/W ¢ hW :10,0 '1,2 :12KHa .

Torma 1moOJHOE BEPTUKAIBHOE HAMNPSKEHUE, JICUCTBYIOIMIEE HA KPOBIIKO
TJIMHBI:

O-égz =092 + Oy = 54,7+12=066,7xlla, 0,50’292 =334klla.
Ha rpanune Broporo cios:
093 = G'Zgz + yoh, =66,7 +20,2-4,5=157,6kl1a, 0,50293 =/88klla.

Pa3buBaeM Touiy rpyHTa MO/ MOAOIIBOM (PyHIaMEHTa Ha 3JIEMEHTapHbIE
cron TommHou: A; =0,4b; =0,4-1,5=0,6Mm.
CooTHonieHre CTOPOH pyHIaMEeHTa = E 15 7

Jlnst ynoOcTBa Bce BRIYUCIICHUS BeleM B Ta0au4yHoM dopme (Tadi.8).

Pacuer ocagku BegeM B mpenenax CKUMAaeMOrO CIOsS Ha TIyOHWHY
H.=2,9 m (puc. 2.2):
0,8

s=—"(2314-0,6+1728-0,6+107,3-0,6 + 79,5-0.1)+
13000
+ 98 (651.05+44,4-0,6+313-0,6)=0,021.
31000
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Ta0muna 8

BI/I,I[ _ cp cp
&= Omirv | Ogpiiv | Owii | Ogpiiv | +ep cp | Eoi,
IpyH- | Zi,M | dj, M | ai ' Pl Vi AR o o
Ta I I =2zb I klla | xla | «Ila | wlla | 7| Mlla
1 2 3 4 5) 6 7 8 9 10 11
0,0 0,0 1,000 | 280,0 29,6
0,6 | 0,6 0,8 0,848 | 237,4 | 258,7 | 25,1 | 274 2314
ITecox | 1,2 | 0,6 1,6 0,532 | 149,0 | 193,2 | 15,7 | 204 172,8 13
18 | 0,6 2,4 0,325 | 91,0 | 120,0 9,6 12,7 107,3
19 | 0,1 2,5 0,310 | 86,8 88,9 9,2 9,4 79,5
24 | 0,5 3,2 0,210 | 58,8 72,8 6,2 7,7 65,1
Coma | 30 | 06 | 40 [0145 | 406 | 497 | 43 | 53 444 | 4
36 | 0,6 4,8 0,105 | 294 35,0 3,1 3,7 31,3
[Tposepsiem cobmonenue yciaoust S =2,1 cm <S5, =10 cMm, ycrnoBue co-

6HIOI[a€TC}I, CJICOOBATCIIBHO, (1)YHI[3M€HT 3aIlIPOCKTHUPOBAH BCPHO.

3, 5

WB (W)

| L P
%“ _

\ 280,011
296uTa k. / [
42 Exlla =
se7ata] | '/ <

'-__|__-

4 Spr

197 6klla

35 0lla

Puc. 2.2. Cxema Kk pacdeTy 0CaJIKM METOJIOM IIOCJIIOMHOTO CYMMHUPOBAHMS
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3. 3BAJJAYA Ne3. Onpenenenue a0COTIOTHON 0CATKM OCHOBAHMS IIJIMTHOTO
(¢GyHaaMeHTa METOAOM JIMHEHHO-1e(OPMUPYEMOTO0 CJIOS
(meTon K.E.Eroposa)

YciaoBus 3agaum.

Onpenenutb aOCOMIOTHYIO BEIWYHHY OCAJIKH KEIe300€TOHHOTO TUTUTHO-
ro (yHIaMeHTa MHOTO3TaXXHOTO 3/IaHUSI MOHOJMTHOM KOHCTPYKIIMH METOAOM
JIUHeHHO-nepopmupyemoro ciosi. VcxonHble NaHHBIE MPUBEICHBI B TaOIUIlE
IT 1.3 mpunoxenust 1 Hactosmero nmocodus. Cxema K 3ajade MpeAcTaBiIeHa Ha
puc. 3.1.

7

b ()

<

Puc. 3.1. Cxema k 3agaue Ne3

Yka3zaHusl K pelieHuIo.

Jlns mpenBapuTEeNbHBIX pacyeToB Aehopmalii OCHOBaHUS (yHIaMEHTOB
coopyxxenuu Il u III ypoBHEl OTBETCTBEHHOCTH IIPU CPEIHEM HABJICHUU I10]
MOIONIBOM (hyHIaMEHTa p, HE MPEBHIIIAIOIIEM PACUETHOE COMPOTUBIICHUE TPYH-
Ta R, momyckaercs NpUMEHSITh PACYETHYIO CXeMY B BUJIE JTUHEHHO JaedhopMUpY-
€MOTO CJIOS, TP COOJTFOICHUH CIICAYIOIINX YCIIOBUIA:

— mupuHa (quamerp) bynaamenta b>10 u;

— cpeaHee JaBlieHUE TOJ MOAONIBON (PyHIaMEHTa U3MEHSETCS B TMpese-
max ot 150 mo 500 kIIa;

— rayOuHa 3a10XKeHHs PyHIaMEHTa OT YPOBHS IUTaHUPOBKHU d < SM;

— B OCHOBaHUU (yHAAMEHTA 3ajeraloT TPyHTHI ¢ MOAYJeM Jaedopmaiuu
E>10 MlI]a.
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CpenHioro 0ocaJKy OCHOBaHHUS C HCIOJIb30BAHMEM PACYETHOW CXEMBI B
BU/JIC JITHEWHO-1e(hOPMHUPYEMOTO CII0sI, OIPEACISIOT TI0 popmyie [6]:
-D- n —
g Prbk gki—ky 31)
km i-1 Ei
TJie p — CpeJHee JaBJeHHe Mo/ MoAoImBON ¢pyHIaMenTa, klla;

b — mmpuHa TPSIMOYTOIBHOTO HITH TUAMETP KPYTIoro GyHIaMeHTa, M;

K. 1 kyy — ko3¢ durmentsl, npuauMaemsle mo tadbmunam [12.5 u [12.6;

N — YUCIO CIIOEB, PA3IMYAIOIIUXCS IO CKUMAEMOCTH B IIPEIENIaxX PACUETHON
TOJIIMHBI clos H, onpenensemoro no ¢opmye 3.2;

Ki u Ki.1 — ko dunmentsi, onpenensemsle mo Tabmuie [12.7 B 3aBucuMocTu
oT (opMbl (PyHIAMEHTA, COOTHOLIEHUS] CTOPOH MPSMOYIOJBHOTO (PyH-
JaMEHTa U OTHOCHUTEIbHOW TNTyOMHBI, HA KOTOPOH pacHojOXKEeHbl MO-

22, 27,

JIOIIIBA M KPOBJISA I-TO CJI0SI COOTBETCTBEHHO &= Y u &= b

E; — Monyib nedopmalivu i-ro ¢ios pyHTa.

Tonuumua nuHeHHO-1ePopMupyemMoro cios H, Beuucisercs no Gopmy-
Je:

H=(Hy+yb)k,, (3.2)

rae Ho v y — IPUHUMAETCS COOTBETCTBEHHO PAaBHBIMU /11 OCHOBAHUM CIIOKEH-

HBIX: IBUJIEBATO-TIMHUCTBIMU IpyHTaMu 9 M u 0,15; necyaneimu rpys-
Tamu —6 M u 0,1;

b — mmpuHa nogomBel GyHIAMEHTA, M;

kp — K03 duimenT, mpuHNMaeMblii paBHbIM: Ky=0,85 mpu cpenHem naBieHHn
nox noxomBoi ¢pyraamenta P=150 klla; ky=1,2 npu P=500 «Ila, mpu
MPOMEXKYTOUYHBIX 3HAYCHHUAX CPEIHMX JABICHUH p BenuuuHa K, mpuHU-
MA€TCs 10 JIMHENHOW UHTEPIOISALINH.

Ecnu ocHOBaHWE CIOKEHO MbIJIEBATO-TIMHUCTHIMU M TECUaHBIMU TPYH-
TaMu, 3HAYCHHUE TOJIIU JUHEHHO-IepopMUpyeMoro ciosi rpyHta H ompenens-
eTcs o popmyne

h

rae Hs — MOIIHOCTD CJ10s1, BBIYUCIEHHas o (Gopmyne (3.2) B NpeanosioKeHnH,
YTO OCHOBAHHE CJIOKEHO TOJIBKO MECUaHbIMU TPYHTaMU;
he) — cymMMapHast TOJIMHA CIIOEB MBLUICBATO-TJIMHUCTBIX TPYHTOB B Ipeie-
Jax OT MOJOUIBBI (PyHIaMEHTa JI0 TIyOUHbI, paBHOU H( — 3HAYEHUIO
H, BeruncnenHomy no ¢gopmyiie (3.2) B IpearnoioxkeHnu, 4TO OCHOBA-
HUE CJII0KEHO TOJIBKO IJIMHUCTBIMHU ITPYHTAMH.
Cxembl K pacuery ocaikd (yHIZaMEHTa METOJOM  JIMHEIHO-
nedhopMUPYEMOTO CJI0S TIPEACTaBICHBI Ha pHC. 3.2.
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PacueTHyro BeNMMUYMHY OCaIKd OCHOBAHMS S CPAaBHHMBAEM C IPEICIIbHBIM
3HAYCHUEM OCAJKH OCHOBaHUs (PyHIaMeHTOB S, MpuBeAeHHBIM B Tadma. I 2.8
MIPHIIOKCHUS 2 HACTOSIIETO MTOCOOHS:

S <SS, (3.4)

: DL
o

= FL
VIV T 7

NN

] J

Puc. 3.2. Cxema k pacuety ocaaku (pyHIaMEHTa METOAOM JIMHEHHO-1e()OPMHUPYEMOTO CII0s

IIpuMmep pacuera.

HUcxoouwvie oannvie:

Tun ¢pynnamenTa — xene300€TOHHBINA TUTUTHBIA (QYHIAMEHT MEJKOTO 3a-
JIOKEHUSI.

Pasmepsl pynaamenta: b= 12m, lf=16,8Mm.

['ny6una 3anoxenus moaomssl pyraamenta d = 2,0m.

CpenHee maBiieHHE Ha TPYHT OCHOBAHHS TOJ TMOAOUIBOM (yHIaMEeHTa
(xoHTakTHOE napyenue) p = 0,25MIla.

I'pyHTBI OCHOBaHUS:

NI'D — 1, cynech, hy = Sm, E; = 15 MIla;

UI'D — 2, rnmuna, h, = 15m, E> = 20 MI]a.

Pewenue:

ITo dhopmyiie (3.2) onpeensieM MOITHOCTb CKUMaeMo# Tou H.

JUia mBUIEBAaTO-TIIMHUCTBIX TPYHTOB, npuHumaem Hp=9wMm, w=0,15.
3Hauenue koddunuenta ky, = 0,95 npuHMMaeM N0 JMHEHHON HHTEPMOSLUH
Mexay 3HaueHusAMH K, = 0,85 mpu cpeaHeM IaBiIeHHMH 10 HOAOMBOW (yHIa-
menTa P = 150 kIla u k, = 1,2 nmpu P = 500 «I]a.

Torna, noxcrasiss 3HaueHus Hy=9M, y=0,15, b=12m, k,=0,95 B dpopmymy
(3.2), onpenensiem Tonuuy H nuHelHO-1eOPMUPYEMOTO CIIOS TPYHTA.

H=(Hy+yb)k~=(9+0,15-12)-0,95=9,8 m.

21



CxeMa K pacyeTy OCaJKH METOJIOM JHHEHHO-1ehopMUPYEMOTo CIOs
MpeJcTaBiIeHa Ha puc. 3.3.

$ = b=12m
N - -
™
HE @ 1 11
< >
I
¥ 1
=
%8| 7
T s
@2 | *
g1
T
D TSIy Il

Puc. 3.3. Cxema K pacdeTy O0CaJIKu METOJOM JIHHEHHO-1e(POPMHUPYEMOTro CIIos

Pacuet ocanku npousBogum 1o dopmyie 3.1:
p-b-ke & ki —kj_g 0,25-12-1,3(0,125—0 0,52-0125
S= = -

Kin gi E; 1,35 15 20
rae p =0,25 MIla — cpennee naBiaeHue o MoA0mBoN GyHIaMEHTa;

b = 12M — muprHa MOAOIIBHI PyHIAMEHTA,

j =0,081m=8,1cm,

2-H :2'9’8:1,63 <2
12

k. =1,3 o Ta6:1.112.5 npu 3Hauennu 1 < & =

km =1,35 mo tab6u. I12.6 npu 3navenuun 10 < b < 15;
N=2 — 9UCJIO CJIOEB, PA3TUYAOIINXCS M0 COKMMAEMOCTH B TIpEJIeiiax pacueT-
HOM TOJIIIMHEI cJios H,
E; = 15MIlIa — monyns nedpopmaruun UI'3-1;
E,;=20MIla — monyns nedopmanuu UI'3-2.
OmnpenenseM 3HaueHUs1 K03PPuUIeHToB K; o tadm. 12.7:
— Ha niryoune ;=0 (Ha ypoBHe mopommskl GpyHaamenta) mpu ¢=22/b=0 u
cootHomenun 7=1/b=16,8/12=1,4, ko =0;
— Ha riIyouHe Z;=3M oT nofomskl (Ha kposiae UI'D-2) npu £=22/b=0,5 u
cootHomenunn 7=I/b=1,4, k; =0,125;
— Ha TIyOuHe Z2,=9,8M OT moI0IIBHI (HA YPOBHE HM)KHEH T'PaHMIIBI CKUMa-
emoii Toiwm) pu ¢=2z2/b=1,63 u cootnommenuun n=I/b=1,4, k, =0,52.

[Iposepsiem cobmonenue yciaoust S =8,1 cm <5, = 15, yciaoBue cobito-
naercs, cie10BaTeNbHO, GYHIAMEHT 3alPOSKTUPOBAH BEPHO.
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4. 3SATIAYA Ne4. Onpenestenue a0COJTIOTHOM 0CAIKM OCHOBAHMS JICHTOYHO-
ro ¢pynaamMmeHTa MeTOA0M IKBHBAJIEHTHOr 0 ¢J10s1 (MeToa H.A. I{biTOBHYA)

YciaoBus 3agaum.

Onpenenutb aOCOMIOTHYIO BEJIHMYUHY OCAJKU JICHTOYHOTO KEIe300€TOH-
HOro (yHJaMEHTa MHOTOATaXHOTO OECKapKacHOTO 3/IaHHs C HECYyIIUMH CTeHa-
MU W3 KUPHUYHOM KJIaJKH METOJOM JKBUBAJEHTHOro cios. Cxema K 3amaue
npuBesneHa Ha puc. 4.1. BapuaHThl UCXOMHBIX NaHHBIX MPUBEICHBI B TaOIHIlE
IT 1.4. npunoxxenust 1 HacTOAMIEr0 NOCOOUS.
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Puc. 4.1. Cxema k 3agaue Ned

Yka3zaHusl K pelieHuIo.

Meton 3kBUBaJICHTHOTO ciosi, npeanoxeHubld H.A. LlpiToBHUEeM, naer
BO3MOYKHOCTbB JIJISI MHOTOCJIOMHBIX OCHOBAHHM CYIIECTBEHHO YIPOCTUTh TEXHU-
Ky pacuera KOHEUHbIX OCaJI0K M MX Pa3BUTHUS BO BPEMEHHU. ITOT METOJ MPUBO-
JUT CIIOKHYIO ITPOCTPAHCTBEHHYIO 33/1a4y K DKBUBAJICHTHOW, ogHOMEpHOM. 110
TEOPETUYECKUM MPEANOChUIKAM OH 3aHUMAET MPOMENKYTOYHOE IMOJOKEHHUE
MEXy CTPOTMMHM AQHAIMTUYECCKUMH PEIICHUSIMH U METOJIOM IMOCJIOMHOIO CyM-
MHUpOBaHUsI. METOJOM SKBHBAJIEHTHOTO ciosi, kak cuutaeT H.A. [lpiTOBUY,
MOYHO TT0JIb30BAThCS MIPH IUIOIIAAH MOIOIIBHEI PyHIaMeHTOB MeHee S50 M2 D10
OTPaHUYMBAET BO3MOKHOCTh MCIOJIB30BAHUS METOAA ISl ONMPEACICHUS OCaIKU
(GbyHIaAMEHTOB C YY€TOM 3arpy>KEHUS COCETHUX TLIOTIAEH.

OCHOBHBIE NPEANOCHUIKH, TIOJIO)KEHHBIE B OCHOBY JAHHOT'O METO/1A:

— TPYHT paccMaTpHUBAETCs KakK JIMHEWHO-AepopMUpyeMas Cpena;

—  YYHUTBIBAE€TCSl OTPAHMUYEHHOE OOKOBOE PACIIMPEHNUE TPYHTOB U JKECT-
KOCTb (DyHJJaMEHTOB;

—  YUYHUTBIBAIOTCS BEC KOMIIOHEHTHI HOPMaJIbHBIX HANIPSHKEHUI.
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DKBHUBaJICHTHBIM CJIOEM HAa3bIBACTCSI TAKOW CJIOW IpyHTa TONMIMHOW .,
0cajika KOTOPOTO IMpH CIUIOIIHOM Harpy3ke Po Ha MOBEPXHOCTH I'pyHTa paBHA
0CaJIKe TPYHTOBOT'O IOJIyIPOCTPAHCTBA TMOJI BO3JACHCTBUEM MECTHON Harpy3KH
TOM € WHTEHCUBHOCTH.

TonmmuHa >KBUBaANEHTHOTO €i1Osi N, TpyHTa 3aBUCHT OT KOA(pQHIMEHTa
[Tyaccona v, koaddunuenta GopMbl TUIOMATN U KECTKOCTU PyHIAMEHTA @ U
ero mupuHbl D. TomuHa SKBUBAJICHTHOTO €105 N, TpyHTa pacCYUTHIBACTCS 10
dbopmyre (4.1):

h, = Awb, 4.1)
rae Ao — k03 PUIIMEHT SKBUBAJICHTHOTO CJIOS TPYHTA, 3aBUCSIIUN OT KO3 hu-
nuenHTa Ilyaccona v 1yist pa3inuyHbIX TPYHTOB M COOTHOILIEHUSI CTOPOH

o a
3arpy’>K€HHOM  IUIOIIAAN a:E. 3HaueHuss Aw TIpUBEICHBI B

tabun. [12.13 npunoxeHus 2.
Ocanka JuHENHHO-1e(OPMUPYEMOTO CJI0Sl TPyHTA MU CIUIOUIHOW paBHO-
MEPHO-pacCIpeIeICHHON Harpy3Ke pacCUUThIBaeTCs Mo (hopMmyIie:
S:po °h3°mv1 (42)
IJI€ po — AABJICHHE 10 KPOBJIE CKUMAEMOTO CIIOS;
h, — TonMHA SKBUBAJICHTHOTO CIIOS TPYHTA, K TIOBEPXHOCTH KOTOPOTO MPH-
JIO’KEHA CIUIOIIHAs PAaBHOMEPHO-PACIIPECIICHHAs] HArpy3Ka UHTEHCUB-
HOCTBIO p;
M, — KO3(PPUIUEHT OTHOCUTENBHONU CKUMAEMOCTH TPYHTA.

Ocanky CIOUCTOTO OCHOBAHMUSI METOJOM JKBUBAJIEHTHOIO CJIOS BBIYKC-
JSIOT MPUOIMKEHHO. B pacueTHOM cxeMe C:KUMaeMyro TOJIILY TPyHTa, KOTopast
MPAKTUYECKUA OKA3bIBAET BIMSHUE HA OCAJIKy (DyHIaMEHTa, IPUHUMAIOT B CPE]I-
HEM PaBHOM JBYM MOIIIHOCTSIM SKBHBaJIeHTHOTO ciost: H.=2'h,, a pacnpenerne-
HUE JOTOJHUTENIbHBIX JaBJICHUH B OCHOBAHMHM — B BUJIE€ TPEYTrOJIbHON SIIOPHI.
Bepmmny TpeyroiabHON 3MIOpPEl HA3HAYAKOT Ha TTyOWMHE, paBHOW H,., a OCHOBa-
HUE DIIIOPHI, paBHOE pg (puc. 4.2). I'pyHTHI, BOIIEAIINE B CKUMAEMYIO TOJIILY,
CYUTAIOT OJHOPOJHBIMU C OCPETHEHHBIMU XapaKTEPUCTUKAMMU.

CpenHeB3BelIEHHBI KOA((ULINEHT OTHOCUTEJIBHON CXUMAeMOCTH M,

HaxXoanTcCs U3 yCJIOBHA, YTO ITIOJHAA OCaJKa C)KUMaeMoOH TOJIIIN HC paBHA CyYMMC
0CaJOK BXOIAIIINX B HEC CIIOCB.

n

B Z‘ihi m,; Z;

== _ 4,
m, n? (4.3)
riae hj — TonmmHa OTAEIbHBIX CIOCB IPYHTA B IIpeesiax riyouHsl H.,;

m,; — KO3 GHUIUSHT OTHOCUTEIBHON CKUMAEMOCTH | -T'O CJIOS TPYHTA,;

Zj — pacCTOsIHHE OT TOYKH, COOTBETCTBYIOIIEH TrimyOune H., 10 CepenuHbI
paccMaTpUBaEMOro Cjos |.
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Puc. 4.2. Cxema K pacdeTy 0CaJIKu METOJOM SKBHBAJICHTHOTO CJIOS JUIS CJIOMCTOTO HAIJIACTO-
BaHUSI TPYHTOBOT'O OCHOBAHHS:
1 — kpUBONHMHEWHAS STIOPA JOTIOJTHUTEIHHBIX HAMPSHKCHHM 10 OCH (PyHIaMEHTA;
2 — SKBUBAJICHTHAS 110 TUIONIAM TPEYrobHas 3MM0pa ¢ BepIInHON Ha riiyouHe 2h, oT ypoBHs
MOJIONIBHI ()yHITAMEHTA;
Zj — pacCTOSIHHE OT CepeIMHBI pacCCMaTPUBAEMOTrO CJI0s1 10 TyouHsI 2h,

KoadduimeHT 0THOCUTEIIBHON CKUMAeMOCTH | —TO CJI0s TPYHTa OIpejie-
asietcst o popmyse:

m, ; ::-f?i : (4.4)

212 . .
rae f=1- e 3aBUCHUT OT KOA(PUIMEHTa NONEePEUYHbIX AePOopMalnii TPyHTa;

E; — Monynb nedopmaiui i -ro cjiost rpyHTa.

[Tpu permeHnn npakTUuecKux 3agad KodpduimeHt S aomnyckaercs Mmpu-
HUMATh PaBHBIM: JUIsl MBUIEBATHIX W MeJKUX neckoB — 0,8; cymeceit — 0,7; cy-
riuHKoB — 0,5; rimH — 0,4.

MOIIHOCTh SKBUBAJIEHTHOTO CJIOSI OTPEEISETCSl TaK ke, KaK U MpU O/I-
HOPOJHOM OCHOBaHHWH. B TNpeaBapHTENbHBIX pacdyeTax MOYKHO NMPUHUMATh KO-
s punment [lyaccona v ajist cxumMaeMoM TOJIIIM C MpeoOIagaHueM TIIMHUCTBIX
rpyHToB v=0,35 u ¢ npeobiiaganueM necyansix rpyHToB v=0,3.

Ocazka CJIOUCTBIX OCHOBAaHUN METOJIOM SKBUBAJICHTHOTO CJIOS OTIPEICIIs-

ercs o Gopmyie 4.2 npu 3aMeHe B HE M, Ha M,, .
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PacueTHyro BeNMMUYMHY OCaIKd OCHOBAHMS S CPAaBHHMBAEM C IPEICIIbHBIM
3HaYCHHUEM OCaJIKU OCHOBaHHUS (DYHIAMEHTOB S, MPUBEICHHBIM B PEKOMECHTye-
MoM [lpunoxenuu [ [6] wim B Ta6a. I1 2.8 npunoxkenus 2 HACTOSIIETO MOCO-
oust

S <SS, (4.5)

IIpuMmep pacuera.

Hcxoouwvie oannuvie:

Tun pyngamenta — >xene300€TOHHBIN JIGHTOUHBIM (PyHIAMEHT MEJIKOTO
3JI0KEHUS.

[HIupunaa momomBe pyHmaamenTa: by = 1,4m.

['myOuHa 3a10xeHus moAomBhl pyHaamenTa d = 1,6Mm.

CpenHee naBieHHE Ha TPYHT OCHOBAHHUS IMOJ MOJOLIBOM (yHAaMeHTa
(xoHTakTHOE nasienue) p = 250kI]a.

I'pyHTBI OCHOBaHUS:

HUI'D — 1, mecok, Hy=3m, E; =10 Mlla, y1:18KH/M3;

HUI'o -2, cynecs, H, =4m, E, =15 Mlla;

I3 — 3, rmura, Hi; = 10m, E3 = 20 MIIa.

Pewenue:

JlaBieHre Ha TPYHT OCHOBAHHUS IMOJ MOAOIIBON (hyHIaMeHTa (BBI3BIBAIO-

iee ocaaky):
Po=P—0yg0=p—d-y; =250-16-18=2212 klla.

B ocHoBaHuu npeoOnafaroT TJIMHUCTBIE TPYHTHI (CyINECh, MIMHA), TO3TO-
My SKBUBAJCHTHYIO TOJIIY OMpeneianM Tpu Kod(hduimeHTe momepedHbIX Je-
dopmaruii  (ITyaccona) v =0,35. Jlnsg neHrounoro ¢dyHaamenta (mpu
a =a/b>10) no tabu. I12.13 HaxomuM A@gonst = 2,98, TOrIa TONIIMHA SKBU-
BaJICHTHOT'O CJIOSl TPYHTa OyJeT paBHa:

h, = A@const -0 =2,98-14=4,2m.
Tomma rpyHTa, IPaKTHYECKH BIUSIONIAs HA OCA/IKy, COCTABHUT:
H.=2-h,=2-42=84m.

Omnpenennm K03PGUITMEHTH OTHOCUTEIBHON CKUMAEMOCTH TSI K&YKIOTO

ciost o gopmyie (4.4):

NI'D — 1 nmecox: 4, =08; m, = A _08_ 0,08 MITa™;
E, 10

UT'D -2, cynecs: S, =0,7; m,, = & = C:)L’—; = 0,047 MIlIa™:

2

UID -3, runa: B3=0,4; m 5= bs _ % =0,02 MITa™.
3
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Puc. 4.3. Cxema pacueTy oCaiku METOAOM SKBUBAJICHTHOTO CJIOA

OnpenenuM cpeaHEB3BEIICHHBIH KOA((UIIMEHT OTHOCUTEILHOM CKUMa-
emoctu 1o dopmyie (4.3):
n
o ZMMAZ ) 008.7,744.0,047.543.002-15
m ==L _ 1 ) 1 ) )
Y 2h? 2.4,2°
Z1=hg+h, +/2=3+4+14/2=77Tw;
rae <z; =hg+hy,/2=3+4/2=>5wm;
23 =h3/2=3/2=15m.
Cpennsist ocaaka GpyHIaMeHTa IPHU ITOM COCTABHT:

S=p,-h,-m, =2212-4,2.0,000054=0,05 m = 5 cm.

=0,054 MITa™,

[IpoBepsiem cobmoaenue ycioBust S =5 cMm < S, = 12cm, ycrnoBue cobJito-
naercs, cle1oBaTeNbHO, PYHIAMEHT 3alPOSKTHPOBAH BEPHO.
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5. 3ATAYA NeS. Pacuer u KOHCTpyHpoBaHue cBaiiHoro gynagamenra (C®D)

YciaoBus 3agaum.

[Ipu 3amaHHBIX HMHKEHEPHO-T€OJIOTMYECKUX YCIOBUSAX U 3aJlaHHON
Harpy3ke Ha oope3 dynaamenta Ny u M, TpeOyeTcs 3anpoeKTHPOBATh OTAC/b-
HOCTOSIIUH (KyCTOBOM) CBaitHBIN (h)yHIaMEHT.

Ucxonnbie nannwie npuseAeHbl B Ta0u. [11.5 npunoxenust 1 Hacrosiero
nocob6ust. CxeMa K 3ajaue npeacrasieHa Ha puc. 1.1.

Yka3zanus K PECIICHUIO.

Pacuer cBaitHOro (yHaamMeHTa HaUMHAETCS C ONpENETeHUsl TITyOuHbI 3a-
JI0’KEHUS MTOJOIIBBI POCTBEPKA.

3arem ompenaenseTcs JUIMHA cBau |, Ha3Hayaemas W3 YCIOBHI BBIOOpa
WHKEHEPHO-TEOJIOTUYECKOTO d3JIEMEHTa M0 TJIyOMHE TPYHTOBOIO MAacCHBa C
HamOoJjiee NPUEMIIEMbIM YCJIOBHBIM pacyeTHbIM COMNPOTUBIECHHEM Ry mof
OCTpPHEM CBaHU.

Bennuuna ankepoBkH (l;,) cBan B OITOPHOM CJIO€ IPyHTa IPUHUMACTCSI:

— He MeHee 0,5 M B KpyMHOOOJIOMOYHBIX TPYHTaX, I'PaBEIIUCTHIX, KPYM-
HBIX U CpeJIHE KPYMHOCTHU MecKaX, NIMHUCTBIX TPYHTaX ¢ MoKa3aTeleM TeKy4e-
ctu 1,<0,1;

— He MeHee | M B OCTaJIbHBIX TPYHTAX.

OroyioBoK cBau MPU CBOOOJHOM COMPSDKEHUHU C POCTBEPKOM JOJIKEH
OBITH 3aJieIaH B pOCTBEPK Ha rinyouny |, =5+10cM, a mpu KECTKOM CONPSHKCHUN
MPUHUMAETCS TI0 pacyeTy.

Torma umeem JJIMHY CBau:

I= 1, +hy+ hy+ hy+...+h, +L,, (5.1)
rae hy, hy, hz ... hy — MoIIHOCTH MHKEHEPHO-TEOIOTHYSCKUX IJIEMEHTOB Ha pac-
CTOSIHUM OT KOHIIa MPU3MATHYECKON YacTH CBaW O 3aJEJIKM CBall B POCTBEPK
(10 TOJIOIIBBI POCTBEPKA).

[To Benmnuune | U3 CoprameHTa TMpUHUMaeTCss Mapka cBau (tadu. [12.14
NPUJIOKEHUS 2 HACTOSIIETO TOCOOMS).

Omnpenensercs HeCyIas CIOCOOHOCTh MPU3MATHYECKON BUCAUEH CBAU T10
IPYHTY OCHOBAHUS MPAKTUYECKUM METOJIOM:

n
Fa =7c| 7erRRA+UD 7¢s fiby | (5.2)
i=1
rae % — koadduimeHT ycinoBuit paboTsl cBau B rpyHTe, % = 1,0;
Yer U YVet — KOO(PPUIUEHTHI yCIOBUN pabOTHI IPYHTA, COOTBETCTBEHHO, MO/ HUX-
HUM KOHLIOM U Ha OOKOBOM NMOBEPXHOCTH CBau, YUUTHIBAIOLINE BIIHS-
HUE croco0a MorpyeHus CBau Ha pacyeTHbHIE COMTPOTUBIICHUSI TPYHTA
U npuHUMaembie 1o Tab. 7.4 [8], »r = 1,0, % = 1,0;
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R — pacdeTHOe COMpPOTHBIICHWE TPyHTA IMOJ HIKHAM KOHIIOM CBaW, MPH-
HUMaeTcs 1o T1abn. 7.2 [8] wiu tabim. I12.11 npunokeHus: 2 HACTOS-
IETO ITOCO0OUS;

A — IUTOIAAb ONMUPAHHUS HA TPYHT CBaM, M, IPHHEMAEMas 0 ILIOLIAIN
MIOTIEPEYHOTO CEUCHUS CBaH,

U — HapyXKHBIHA TTIEPUMETP TOMEPEIYHOTO CEUCHHUS CBaH, M;

hj — MOIITHOCTH 1-0r0 OJTHOPOJIHOTO CJIOSl TPYHTA, COINPHKACAIOIIETOCs ¢
OOKOBOI1 TOBEPXHOCTHIO CBaM (IIPUHUMAETCS He Ooiee 2 M);

N — KOJIMYECTBO CJIOEB TPYHTA, IPOPE3aEMbIX CBaCH;

fi — pacuétHOE CompoOTHBIIEHUE CABUTY OOKOBOW MOBEPXHOCTH CBaH 1O -
My CJOI TpyHTa, NOpHHUMAETCS corjacHo Ta6m. 7.2 [8] wmm
tab. [12.12 npunoxxeHus 2 HaCTOSIIETO MOCOOHS.

Janee paccunThiBaeTcs nonycrumasi Harpy3ka Np Ha cBaro:

Np = 7oFd, (5.3)
n7k
r7i€ Yo — KO3(pPUIUEHT yCcIOBUM paOOThl, YUUTHIBAIOUIUI MMOBBIIIEHHE OJHOPO/I-
HOCTH TPYHTOBBIX YCJOBHUI NpHU MPUMEHEHUU CBAWHBIX (PYyH/IAMEHTOB,
MPUHUMAEMBII paBHBIM Yo = 1 IpH OJHOCBAWHOM (PyHIAMEHTE U )y =
1,15 mpu KyCTOBOM PacIioNOKEHUH CBal;

Yn — KO3(QPULIMEHT HAJIEKHOCTH MO HA3HAYEHUIO (OTBETCTBEHHOCTH) COOPY-
KEHMS, MpuHUMaeMbld paBHbiM 1,2; 1,15 u 1,10 cooTBeTCTBEHHO 1151
coopy>kenutii |, Il u Il ypoBHEl OTBETCTBEHHOCTH;

Yk — KOODPUIIUEHT HAASKHOCTH MO TPYHTY, NPUHUMAEMbIi paBHbIM 1,4,
€CJIM HecylIasi CIOCOOHOCTh CBaM OMPEJIENIEHA PACUETOM.
Hcxons u3 npeanosiosxKeHus, YTO pOCTBEPK 0OECIeUurnBaeT PAaBHOMEPHYIO
nepegavyy Harpy3Kku Ha CBau, pacrojOKE€HHbIE B KycTe, TpeOyeMoe KOJIMYECTBO
cBall B pyHIaMEHTE ONpPEEISIIOT 10 hopMyJie

as (NE+O0INY) -k (5.4)
Np
rae ki — ko puireHT, yIuThIBAIOMINN HATMYKME U3rHOaroIero MOMeHTa, JICH-
CTBYIOILIETO Ha YPOBHE 00pe3a ¢ynmamenTta, ky = 1,0 + 1,2;
0,1N; — opreHTHPOBOYHBIN BEC POCTBEPKA U TPYHTA HA €0 00pe3ax.

[MTocne ompeneneHust KOJIMYECTBA CBA MPOU3BOIUTCS pa3MEIICHUE UX B
mwiane. KoHCTpynpoBaHHe POCTBEPKA BBIMOIHACTCS KOHCTPYKTHBHO, PYKOBO/I-
CTBYSCH CICAYIOIINMHU TPEOOBAHUSIMH:

- PaBHOAEUCTBYIOMIAS OT MOCTOSHHBIX HAIPY30K JOJKHA MPOXOAUTH Kak
MOJKHO OJIHKE K IEHTPY TSHKECTH YCIIOBHOM MOOIIBEI CBAMHOTO (PyHIaMEHTa;

- MUHHMAJIbHOE PACCTOSHUE B IIaHE MEXIY OCSIMH CBaii JOJDKHO OBITH HE
menee 3d (rme d — muameTp Kpyrioi WM pa3Mep CTOPOHBI MOMEPEYHOIO cede-
HUS KBaJIPaTHOM CBan);

- paccTOSIHHAE OT Kpasi pOCTBEPKa JI0 OCH KpalHETo psija CBail MpUHUMACT-
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Csl paBHBIM pa3Mepy MONEePEYHOro CEUEHHUs CBaH.

- C IENbI0 UCIHOJIb30BaHUSI YHU(PUIMPOBAHHOW OmNanyOKu, rabapuTHBIC
pa3Mepbl pOCTBEpKAa B IIaHE MOJDKHBI ObITh KpaTHbl 0,3 M, a MO BBICOTE —
0,15 m.

IIpumep pacuera.

Hcxoouwvie oannvie:

MHoOro3Ta)xHoe 3/1aHue KapKacHOrO THIIA, C JKEJIe300€TOHHBIMU KOJIOH-
HaMH KBaJ[PaTHOTO CEUEHUS C pazMepamu ctopoH b X h, = 0,3 x 0,3m.

Harpyska Ha o6pe3 dpynaamenta — N;, =1100xH, M, =90xH ™.

HannacroBanue rpyHTOB:

NI'-1 — cyrnuHok Tyromtactudabiil (T.. 1.=0,27) hy=2,15mMm;

NI'-2 — necok cpeaneit kpynHocTH hy= 3,0M;

NI'D-3 — rnmuna noixyteepaas (T.x. 1.=0,2) hs=1,5m.

Pewenue:

[IpuHUMaeM KycTOBOM OTIEIBHOCTOAIIUN THIT HyHIAMEHTA.

Benuuuny 3amenku cBau B POCTBEPK JJIsl Clydyasi CBOOOHOTO COMpshKe-
HUS IpUHEMaeM |, =5¢Mm.

BricoTa miMTHOM YacTu pocTBEpKa CBaitHOrO (pyH/IaMEHTa MO0 KOHCTPYK-
THUBHBIM COOOPaKCHHSIM OTIpeesieTCs o (hopmyIie

hpi=1,+0,25=10,05+0,25=0,3 m.

BricoTy mimTHOM 4YacTu pocTBepka mpuHuMaem kpatHo 0,15 M, T.e.
hp = 0,3 M.

BsicoTa poctepka H,= hy+ h=0,3+0,45=0,75Mm,
riae hy = 0,45m — rmyOuHa crakana (u3 3amaun Nel).

BricoTy pocTBepka okpyriisieMm kpaTHo 0,3 M B OOJBIIIYIO CTOPOHY U TIPH-
auMaeM H, = 0,9m.

OmnpenenseM TIyOMHY 3aJI0KEHHUST POCTBEPKA MO KOHCTPYKTHUBHBIM Tpe-
ooBanusiM (puc.5.1):

d,=H,+h,=0,9+0,15=1,05m,

rae h, — BeicoTa nokos, [t npom3aanust npuauMaeM h, = 0,15 m.

3a omopHbIii cioi npuauMaeM MI™3-3 — rmunHa nonyTtBepaas, 1,.=0,2. Mu-
HUMaJbHas INIyOMHa MOTPYKEHHUS CBaK B ATOT CJIOM JIOJKHA OBITH HE MeHee 1 M.
Toraa npenBapuTeNbHAs JUIMHA CBAH JIOJDKHA COCTaBIIATH HE MeHee (puc. 5.1):

| = I, +hyo+ho+1, =1,0 +1,143,0+0,05=5,15Mm,
rae hy, — paccTosiHue OT MOJOMIBBI CBAWHOTO POCTBEPKA 10 KPOBJIHM BTOPOTO
ciost rpynra (UI'3-2);

h, — MOIITHOCTH BTOPOTO CJIOS TPYHTA.

[To momy4eHHOMY 3HAYEHUWIO MPEABAPUTEIHHON NIIUHBI TI0O COPTAMEHTY
(tabm. 112.14 npunoxxenus 2) nmoadbupaeM roToByro 3a0MBHYIO JKeJIE€300€TOHHYIO
cBaro Mapku C5,5-30 mamuHoi mpusMaTuueckoi dactu | = 55 M, ¢ pasmepom
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CTOPOHBI KBaJpaTHOTo nomnepeyHoro ceyenus d = 0,3 m.

[Tpu 3TOM pacueTHas NTyOHWHA 3aJI0KCHUS TIPUHATON CBaK PaBHA:

ds=d,+1-1,=1,05+55-0,05=6,5m,

['myOuHa morpykeHus (aHKEpOBKH) CBau B HECYIIUI CJIOW TPYHTA MPH

9TOM COCTABHT:
han (lan) = deg- hy-hy=6,5-2,15-3 = 1,35m.

[TpuHEMaeM, 9TO CBas OTPYKAETCS IMTyTeM 3a0UBKH JTU3€]Tb-MOJIOTOM.

Tak xkak MoutHOCTh ciost II'™3-2, mepepe3aeMoro cBaeit, cocranisieT 3,0 m
(6omee 2,0 M), pa3buBaeM ero Ha 2 pacUeTHBIX CJIOSI, COOTBETCTBEHHO, MOIIIHO-
cteio 2,0 M u 1,0 M (puc. 5.1).

] A ENT T /A U
= o =)
) 1 A\ﬂ? | =
o -1 s NG -
E‘ f’: i T M1 B :Ew L§ =
1 s
o= Y|y 2
: EERA T IS
& _1{ |
NE Y
3 2 Y
D Bk f41( M4
I, 1 Y
, il

Puc. 5.1. Cxema k omnpeeieHuIo Hecylield CnocoOHOCTH OJTMHOYHOM cBau

Jlns BBIOpaHHOTO THUMA W pa3Mepa CBau OMpEAessieM Pacu€THYIO HeECy-
IIYIO CIIOCOOHOCTh OJIMHOYHOM BUCsYel cBau Fy mo gpopmyite (5.2)

n
Fg = 70(70RRA+ ud 7 fihy ] =
i—1
=1-(1-4225-0,09+1,2-1-(27-1,1+51-2,0+55-1,0+58-1,35)) = 698,3xH,
rne % =1,0; nr = 1,0, % = 1,0;
A=0,3*=0,09 Mm%

U=403=12wm:
st 1-To cnos pu z1=16m — fi=27«lla, hy=1,1Mm;
JUTSL 2-TO CJI0S TIPU z,=3,15m — f,=51«kIla, hy,;=2,0Mm;
JUTSL 2-TO CJI0S TIPU Z3=4,65Mm — f3=55«Ila, hy,=1,0Mm;
JUTSL 3-TO CJI0S TIPU 2,=5,825m— f, =58 kIla, hjz;=1,35Mm;
JUTSL 3-TO CJI0S TIPU d,=6,5Mm — R=4225«IIa.
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OmnpenensieM pacuéTHYIO Harpy3Ky, A0MycKaeMyro Ha cBaro Np:
Np = 7oFa _L15-6983 4988 4y,
YnVk 115-14
Omnpenensiem TpeOyemMoe KOTHMUECTBO CBail B pyHIaMeHTe:
N> (Ny +0,IN|) - kg _ (13200+0,1-13200)-1,2 _3.49 i,
Np 4988
rie Ky — koaddunment A TpanenenaaibHbIX 0P npuHuMaeM Ky =1,2;

N;=yr N;)=1,2-1100=1320 kH;
vf — KO3 ULIMEHT HAACKHOCTH 10 Harpyske, y=1,2.

[TommyuyeHHOE KOJIMYECTBO CBail OKPYTJSieM B OOJBIIYIO CTOPOHY U IpPHU-
HUMaeM N = 4 mmiT.

Koucmpyuposanue pocmeepxa:

— MHMHHUMAaJIbHOE PACCTOSHHUE B IJIAHE MEKY OCSMHU CBail NPUHUMAEM

3d =3-0,3 =0,9m;

— paccTosiHuE OT Kpas POCTBEpKa JO HApYyKHOM I'PaHU CBAaW KpPaWHEro
psina (cBeC IVIMTHOM YacTH) MPUHUMAEM PaBHBIM

0,3d+0,05m=0,3-0,3+0,05=0,14m = 0,15m;

— € LEJbI0 KCIONb30BaHUS YHU(DUIMPOBAHHON OmNamyOKu rabapuTHbIE
pa3Mepbl pOCTBEpPKa B IUIAHE JOJDKHBI ObITh KpaTHbel 0,3 M, a MO BBICOTE —
0,15 m;

— KOHCTPYKTHBHYIO BBICOTY pOCTBEpKa Ha3zHayaioT Ha 40 cM Oosblie
IJIyOUHBI CTaKaHa.

KoHcTpynpoBanue pocTBepka cBallHOro (yHIaMeHTa MPUBENCHO Ha
puc. 5.2.

1-1
900
225 450 225
400
Q _ _ o
» L L en
\ | \ | Il
L4—a L——d G o
< &
3l 8 - !
T,_ o o ol T
1 1 = s}
[ r=r 7 O =+
! | | | 3l - I
S L__J L__J
M
300 900 300
1500 4 £5,5-30

Puc. 5.2 KoHcTpynpoBaHHE pOCTBEpKa
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6. SATAYA Ne6. Onpenesienue adGCOJIOTHOM 0CAIKH CBAHHOI0 KyCTa

YciaoBus 3agaum.

Onpenenuts aOCOMIOTHYIO BEJIMYMHY OCAJAKM S KYCTOBOIO CBalHOTO
dbyHmamMeHTa, 3aKOHCTPYUPOBAHHOTO B 3aj1aye No5.

Yka3zaHus K pelmieHuIo.
Pacuem ocaoxku oounounoii ceau

Pacyer ocaaky OAMHOYHBIX BUCSYMX CBail B JIMHEHHO-IE(hHOPMUPYEMOM
TIOJTYIIPOCTPAHCTBE TpH BhITosTHeHNHU yeioBus |/d > G11/G,d > 1 npousBomsT 1o

dbopmyite [8]:
s=p (6.1)
Gl
rne N — BepTHKanbHasl Harpy3Ka, epenaBaeMas Ha cBao, MH;
| — mmHa cBau, M;
d — Hapy)KHBII JHAMETp MOMEPEYHOrO CCUCHHS CTBOJIA CBAH, M;
G — Moaynb cIBUTA CJI0SI TPYHTA, TIpope3aemoro caeii, MIla;
vy — ko3¢ durment [lyaccona ciost rpyHTa, Tpope3aeMoro cBaek;
G, — MOyJIb CIBHTA TPYHTA 110]T HUOKHUM KOHITOM cBau, MI1a;
Vo — k03¢ dureHt [lyaccona rpyHTa o)1 HWKHHM KOHIIOM CBaH;
S — koapdunneHt, onpeaensieMsii 1o hopmyiie
! ! !
g =Bl (6.2)
% X
sneck f' = 0,17-In(k,G11/G,d) — koadduimenT, coOOTBETCTBYIOMUN aOCOIIOTHO
XKeCTKoM cBae (EA = w);
a' = 0,17In(k,11/d) — ToT )¢ KO3 dUIUEHT A ClTydast OJHOPOIHOTO OC-
HOBaHWMsI ¢ XapakTepucTukamu Gi 1 Vy;
% = EA/G,I° — oTHOCHTEIBHAS KECTKOCTD CBAH;
EA — xecTKOCTh CTBOJIA cBau Ha cxkatue, MH;
J1 — TIapaMeTp, XapaKTepU3yIOIUN YBEITUYCHUE OCAJKH 32 CUET CIKATHUS
CTBOJIA ¥ OIIPEIEISIEMbIH 110 (hopMyJIe

M= s
1+212y
Ky, Ky1 — KO3 duImeHTsI, onpeaenseMsie Mo GopmyJie
k, = 2,82 - 3,78v + 2,18V* (6.4)

COOTBETCTBEHHO, MpH V = (Vq + V2)/2 M Ipu V = Vy.

Xapakrepuctuku G; ¥ Vi IPUHAMAIOTCS OCPEIHCHHBIMU IS BCEX CIIOCB
IpYHTa B Mpejiesiax riIyOrHbI MOTpykeHus cBau, a G, u V, — B ipeaenax 0,51, T.e.
Ha riyounax ot | mo 1,51 ot Bepxa cBaif, pu YCIOBUH, YTO O] HIDKHUMH KOH-

(6.3)
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[[aMH CBail OTCYTCTBYIOT TJIMHUCTBIC TPYHTHI TEKy4eil KOHCHCTEHIIUU, OpraHo-
MUHEPAIBHBIC U OPTAaHUYECKUE TPYHTHI.
Monyns casura rpynra G = Eo/2(1+V) momyckaercss IpUHAMATh PaBHBIM
0,4E,, a koaddunuent K, paBubim 2,0 (rae Eg — Moaysas obielt aedopmarium).
PacuerHsbiii quametp d Ui cBail HEKPYTJIOTO CEUCHHMS, B YACTHOCTH CTaH-
JAPTHBIX 3a0MBHBIX CBail 3aBOJCKOTO U3TOTOBIICHHUS, BBIYUCIISICTCS IO (hopmyJie

d=[4A/x (6.5)

rac A-— Imomanab IoIcpcYHOro CCUCHUsA CBau.

Pacuem ocadku ceaitnozo Kycma

IIpu pacuete ocagok Ipynnsl cBail HEOOXOAMMO YUUTHIBATh UX B3aMHOE
BIMsHUE. JlONOJIHUTENBHAS OCa/lKa CBAaM, HAXOASILEHCS Ha pacCTOSHUU a (pac-
CTOSIHUE HU3MEpAETCS MEXAY OCAMH CBail) OT CBah, K KOTOPOW IPHUIIOKEHA
Harpy3ka N, paBHa

N
Sm:5aﬁi (6.6)
rae
0,17In @ eCIIn @ > 1
5= ZGza ZGZa (67)
0 eclu @ <1
Gza

Pacder ocanku i-ii cBau B TpYyIIIEe U3 7 CBaill ITPH M3BECTHOM pacmpe/esie-
HUU HArpy30K MEXKIy CBasiMU IIPOU3BOAUTCS 1O (HopmyJie

N
si =s(Nj )+ 2. Jjj Gl (6.8)
j#i 1
rae S(N;j) — ocanka omUHOYHOM cBau, onpeaenseMas mo ¢popmyse (6.1);
0j — Ko3(duuuneHTsl, paccuuTbiBaeMble 1o Gpopmyse (6.7) B 3aBUCUMOCTH

OT PaCCTOSHUS MEXY I-U U |-i CBasIMH;
N; — Harpy3ka Ha j-10 CBalo.

IIpumep pacuera.

Hcxoouwvie oannvie:

OnpenenuM ocaiKy KyCTOBOrO CBaiHOro ¢yHIaMeHTa, COCTOSIIEro W3
yeThIpex 3a0uBHbIX cBail C5,5-30 u3 6erona kiacca B30, 3aKOHCTpYHPOBAHHOTO
B 3agaue No5. PaccrosHue mexay ocsimu cocennux cBait a = 0,9 m (puc. 6.1 u
6.2). 'pyHTOBBIE YCIOBUS Ipe/ICTaBIEHbI HAa puc.S.1.

XapakTepucTukH 1e(hOpMaTUBHOCTH TPYHTOB, ITPOPE3aCMBIX CBACH:

NI'D3-1 — CyrmuHOK TYTrOIUIACTUYHBIA ¢ MoOAyJeM JaedopManuu

'o=17MIla u ko3 dunmentom Ilyaccona v' = 0,35;
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UI'D-2 — mecok cpemHed KPymHOCTH ¢ MoayieM Jaedopmanuu
Ep = 28MIla u ko3 pummentom [lyaccona v'' = 0,3;

NI'D3-3 — rimHa nomyTBepAas ¢ MoayiieM nedopmarn Eq = 21IMIa u
ko3 dunmrentom Ilyaccona v’ = 0,41,
| oy i
=
= - EL=17MNa
™~ -1 iy .
I S22 v=035
= =
= i
' @ I E,=28MNa  —>
s v1=0,3
= =
= 2 B Ep=21MN
— — = Q
I —(r3-3 2 0
< v v=0,41
]

Puc. 6.1. CBas u nepopMaTuBHBIC TapaMETPbl OCHOBAHUS

Pewenue:

OnpenenuMm nedopMallMOHHBIE XapaKTEPUCTUKU MPUBEACHHOTO TpeX-
CJIOMHOTO OCHOBAHUS:

— s UTD-1 P R A 6,3MI1a ;
2(1+v") 2(1+0,35)
y = 28 _
— st UT'D-2 G"= = =10,77MI1a;
2(L+v")  2(1+0,3)
” Eo 21
— g UT'D-3 G" = 7,45MI1a .

21+v")  2(1+0,41)
OcpennenHoe 3HaueHHWEe MOIyNs caBura u kodddunumenta I[lyaccona

IPYHTOB, NPOpe3aeMbIX cBaeil (puc. 6.1):
_6,3-11+10,77-3,0+7,45-1,35

G, =9,05 Mlla;
5,45
= 0,35-11+0,3-3,0+0,41-1,35 —0,337.
5,45

Monyns caura u kosdduiment Ilyaccona rpyHTa noj HUKHUM KOHIIOM
cBau
G, =G" =7,45 MIla; v, =v" =041,
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[Toncuutaem Bce HEOOXOaUMBIE )1 pacueTa Ko PUITMEHTHl U ITapaMeT-
pBL:
k,. = 2,82 -3,78:0,337 + 2,180,337 = 1,79;
LN ;vz _ 0,337J2r 0,413 _0375:
k,=2,82-3,780,375 + 2,18-0,375° = 1,71;

1,79.555 0,57 (e d = . [4A/x = /4-0,09/314 = 0,339m):

a'=0171-In

1,71-9,05-55
7,45-0,339
Monyne yrnpyrocta Matepuaiia ctBoiia cBau £ = 32,5 MIla (6eToH kiacca
B30), mosToMy 5K€CTKOCTh CTBOJIA HA CXKATHE

2 2
EA=E ”i ~325.10° ”'0’:’39 —293.103kH.

B'=0171-In

OTHOCHTENBHAS JKECTKOCTh CBau
_ EA  293.10°

¥ = = =10,7.
GI? 9,05-55°

Haxonum
212,34 212.107%4
1+212,%'% 1+212.10,7%4
B = ﬁ+[1— 'B,j/z _ 06 1y 081,167 0643
4 a 0,926 0,57
OnpenensieM ocaaky OAUHOYHBIX cBail 1 u 2 (puc.6.2)
N
1(2) _ 0,643 0,353
Gl 9,05-5,5
rae N1, N, — BepTukanbHas Harpy3ka, nepegaBaeMas Ha cBau 1 u 2 (puc.6.3)

le N2 _ N“ +O,1N|| + M“ 'Ii _ N“ +O,1N|| + M“ -al?2 _

n > " Y@t

~1100+110 N 90-0,45

4 4-0,45°

OnpenensieM ocaaKy OAUHOYHBIX cBail 3 u 4 (puc.6.2)
N

34) _ 0,643 223
Gl 9,05-5,5
rae N3, Ny — BepTukanbpHas Harpyska, nepejaBaeMas Ha cBau 3 u 4 (puc.6.3)

A = ~0,926;

=0,0046 m,

=5 =f

=353kH = 0,353MH.

=0,0033wm,

S3=84=/3
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N“ +O,1N” . M” 'Ii _ N“ +0,1N“ _ M“ a/2 _

n SI? n > @/2)?
~ 1100+110 90-0,45

N3:N4=

=253kH =0,253MH.

4 4.0,45°
‘ 900 ‘ N |
r A B My
| |
1] 3118 1 ,
& | i
! D l \ |
o | | | i
5 | N
: : N (2) N 3(4)
2 4]
e T 1(2) 3(4)
300 300
£ 4
{a/2=450ﬁ a/2=450‘
Puc. 6.2. Tlnaun cBaitHOro KycTa Puc. 6.3. K onpeneneHuto Harpys3ox,

nepeaaBacMbIX Ha CBau

OmnpenenseM JOMOJHUTENbHBIE OCAJKU CBal OT B3aMMHOTO BIUSHUS CO-
CEJIHUX CBaii, HAXOIAIIUXCS HA PACCTOSHUH d.
Beruncnsem k03 GUIHEHTSI Jdjj 1UI COCETHUX CcBail (CM. pHc.6.2).
kG 1,71-9,05-55
Tk V1= =6,347>1, T0
2G,a 2-7,45-0,9

1,71-9,05-5,5
2-7,45-0,9
Beruncnsem ko3 QUIUEHTSI Jj; A1 CBal, PAaCIOJIOKEHHBIX 0 UaroHalu
(cm. puc.6.2).
T kGl :1,71-9,05-5,5
2G,a 2-7,45-127

512 = 513 = 521 = 524 = 531 = 534 = 543 = 542 = 0,171 In = 0,316

=4,498>1, T0

1,71-9,05-5,5
2-7,45-1,27

Ocanku Kaxaoi cBan KycTa, COCTOSIIEro U3 4 cBaii, IpU W3BECTHOM pac-
MpeesieHnH HAarPpy30K MEXKTy HUMHU TIPOU3BOIUM 110 (hopMysiam

514 :541 :523 :532 :0,171°|n 20,257

N N N

S|=S,=5]+8 —2+383 >+, —+=

1= =02 o PO g g

=0,0046+0,316 0,353 +0,316 0,253 + 0,257 0,253 =0,0098m =0,98 cm;
9,05-5,5 9,05-5,5 9,05-55
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N N N

Se =S, =Sh+ 021 —L 4+ a9 —2 +0qy % =

e R TR Y

=0,0033+0,316 0,353 +0,257 0,353 +0,316 0,253 =0,009m=0,9 cm.
9,05-55 9,05-55 9,05-55

OO6mryro ocaiKy OTACIBHOCTOSIIETO CBAMHOrO (PyHJIaMeHTa OIpeesseM
KaK CPEJIHIOI0 OCAJKY ISl BCEX CBai

S 2.8 _0,98+0,98+09+09
n 4

=0,94cwMm.

IIpoBepsiem ycnoBue
S=094cm< S, =10cm.

YcaoBue BBITIOTHSACTCS, OCaaAKu (yHAAMEHTa HE MPEBBIMIAIOT MPEACITBEHO
JIOMyCTUMBIE 3HaUeHus (cM. Ta0ur. [12.8 npuoxkeHus 2 HaCTOAIIEro OCcoOus).
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7. SAJAYA Ne7. IToxdoop Mos10Ta 11l MOTPYKEHUS CBA

YciaoBus 3agaum.

[TogoOpaTh XapaKTEpUCTUKH TPyOUATOrO NU3ENIb-MOJIOTA ISl MOTPYKe-
HUs 3a0UBHBIX CBall (hyHIaMEHTa, 3aKOHCTPYUPOBAHHOTO B 3aj1aue Ne5.

Yka3aHus K pelieHHuIo.

[TonGop MoJoTa 1711 IOTPY)KEHUS CBall ONPEACNIICTCS B CICTYIONIEH T0-
CJIEI0BATEIbHOCTH.
1. ITo Tab6n. I12.15 npusoxxeHus 2 BbIOMpaeM MapKy IH3€lIb-MOJOTa CO
BCEMH PaCUETHBIMH [TapaMeTpamHu.
2. [IpoBepsieM TPUTOTHOCTH AM3ENb-MOJNOTA. JIOMKHO BBIMOTHITHCS
YCIIOBHE:
ml + m2 + m3 <K,

E, (7.1)

rzie M; — MOJIHBIN BEC MOJIOTA;
M, — BEC CBau, Or0JIOBKA,
M; — Bec moa0adkKa;
Eq — pacueTHas sHEprus yaapa MoJoTa;
K — koaddurment npumeHnMocta Mosota (tabdm. [12.16 npunoxenus 2).
3. BwruncnseM KOHTPOJIBHBIN O0TKa3 MO GopMyIIe:

_ nAEg[my +£%(my +mg)]
© Fy[Fg + Al (my +my +mj)
rae 77 — ko3 dumment mo taou. 7.11 [8], xIx;
A — TI0IIaIh TTOTICPEYHOTO CEUCHHUS CBAM;
¢® = 0,2 — K09)PHUIHEHT BOCCTAHOBICHHS YAAPA;
Fq — Hecymiast cnocoOHOCTH CBau;
Eq = 0,9GH — pacueTtnas sHeprus yaapa MoJIoTa IIpu 3a0MBKE CBaif;
G — Bec mamaromieit yactu Mosiota (Ta6m.I12.15 npun.2 Hacrosmero moco-
ous);
H — makcumanbHasi BbICOTa noAbeMa yaapHoO yactu mosota (tadna. [12.15
IPHJI. 2 HACTOSIIETO MOCOOHs).

(7.2)

IIpumep pacuera.

Macca cau C5,5-30 — 1,28+0,05=1,33 .
Tpebyemas MuUHUMAabHAS SHEPTHUSA yapa
En=0,045F; = 0,045-698,3 = 31,4 /] x.
[To Ttabn. I12.15 nmpunoxenus 2 BbIOMpaeM TpyOUaTblil AU3EIb-MOJIOT C
BOAsSHBIM oxdaxenueM C-1047 ¢ maccoii yaapuoi yactu G = 2,5 T 1 sHepruei
yaapa Eq = 43 x/[x.
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HpOBCp}IeM IMPpUroaAHOCTb AHU3CJIb-MOJIOTA. I[OJ'DKHO BBIIIOJIHATBCA YCJI0-
BHUC:

m + My + Mg <K,
Eq
raoe mp =5,6-9,81 = 54,94 kH — nonHbIi BEC MOJIOTA,
m, = (1,33 + 0,12)-9,81 = 14,22 xH — Bec cBau 1 HaroJOBHHKA;
m3 = 0 — Bec mog0a0Ka;
Eq = 43 x/Ix — pacueTHast 3HEprus yaapa MoJoTa;

K = 6 kH/xI>x — ko3¢ puLineHT NpruMEHUMOCTH MOJIOTA.
Hroro:

m +my+mg  54,94+14,22+0
Eq 43
CJICAOBATCIIBHO, MOJIOT IIPUTOJICH.

—1,61< K = 6xkH/k]TK,

Beruucisiem KOHTPOJIBHBIN OTKA3:
g _ TAEq [my +&2(my +m3)] _
® Fy[Fy +nA] (Mg +my +mg)
1500-0,09-61,7-[54,9+0,2(13,73+0)]
698,3-[698,3+1500-0,09]- (54,9 +13,73+0)
rae n = 1500 kH/M* — koaddumuent mo tabm. 7.11 [8] (wis xkene306e TOHHBIX
CBail ¢ HArOJIOBHUKOM);
A=073"= 0,09 M — IIOMIA/b TISTHI CBau;
Eqs = 0,9GH = 0,9-24,5-2,8 = 61,7 xJI>)x — pacdeTHas HEPrus yaapa MojoTa
py 3a0MBKeE CBai;
G = 2,5 7= 24,5kH — Bec namaromieii 4yacTH MOJIOTA;
H=28wm — MakcuManmpHas BBICOTAa TOJbEMa YAApPHOW 4YacTH MOJIOTa
(Tabn.I12.15 npunoxenwus 2);
m; =5,6 T =54,9 kH — macca Moj10Ta;
m,=128+0,12=1,41=13,73 xH;
£2=0,2— KO2(PUIIMEHT BOCCTAHOBJICHUS Y1apa,;
Fq = 698,3 kH — Hecymast cnocoOHOCTh CBaw.

=0,012Mm,

Urak, S; = 12 MM > 2 MM, clIeIOBaTE€IIbHO, MOJIOT ITOJIOOpaH BEPHO.
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8. BAJIAYA Ne8. PacueT ycTOWYHMBOCTH TPYHTOBOI0 0TKOCA

YciaoBuda 3ajaun.

Tpebyercs onpeaeIuTh METOA0M KPYTJIONMIMHAPUYECKUX TTOBEPXHOCTEH
CKOJIbKEHHsI BEIMYMHY KOd(P(QHUIUEHTa yCTOWYMBOCTU K, IDYHTOBOTO OTKOCA
BBICOTOM H ¥ C 3aJI05)KE€HHMEM OTKOca M. 3aJlaHHbIi TPYHT B COCTOSIHUM €T0 MpH-
POJTHOM BIKHOCTH UMEET (PU3UKO-MEXaHNIECKUE XapaKTEPUCTUKH ), @, C.

Hcxonubie nanHbie npuBeneHsl B Tabmuie [11.6 mpuioxenus 1 Hactos-
miero nocobusi. Cxema Kk 3aj1aue npejcTasieHa Ha puc. 8.1.

e

Puc. 8.1. Cxema k 3agaue No§

Yka3zaHus K pelieHuo.
B npoekTHOI nmpakTHKe penieHus MoJ00HbIX 3ajad MIUPOKO paclpocTpa-

HEH pacyeT YCTOMYMBOCTU OTKOCOB IO METOAY KPYIJIOUWIMHAPUYECKUX IO-
BEPXHOCTEMN CKOJIbKEHUS.

A

Pi

Puc.8.2. Pacuernas cxema k 3agaude Ne8
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3a k03()(UIMEHT yCTOMYMBOCTH OTKOCA K|, IPUHUMAIOT OTHOIIEHHE MO-
MEHTa CHII, YAEPKUBAIOLUIMX OTKOC OT casura M, , K MOMEHTY CHUJI, CTpeMs-
IIAXCS CIBUHYTH OTKOC M !

n
> Njtgg+cL |R
K,=—20 == , (8.1)
M co8 Z Ti R
rje N — 4YKciio OTCEKOB, HA KOTOPBIE pa30OMBaETCs MPU3Ma CKOJIbKEHHUS;
N; — HOpMaJIbHBIE COCTABJISIONINE OT Beca OTCEKOB Pj, paBHbIe PjC0SO);
Pj — Bec pacueTHOro OTCeKa;
O; — yrojl MKy HaIpaBJICHUEM CUJIbl P; 1 HOPMAJIBHOM COCTaBIISIOIICH
Ni;
@ — YroJ BHyTPEHHETO TPEHUS TPYHTa OTKOCA;
C — YAEIBbHOE CIICIUICHUE TPYHTa OTKOCA;
L — nmuHa ayru ckosibxkenust AC;
R — paanyc KpyriaomuInHAPUIECKON IyTU CKOJIBKCHUS;
T; — xacaTeJIbHBIC COCTABJIAIOIINE OT Beca OTCEKOB Pj, paBHbIC P;SinG;.

Jns OTKOCOB B OJHOPOJHOM TOJIIMIE TPYHTOB BECHMa IOJE3HBIM JJIst
onpenenenuss koopauHaT X u Y nentpa O Haunbojee ONMacHOM KpPYTrJIOLMIJIMH-
JPUYECKON OBEPXHOCTH CKOJBXEHUS, 11 KOTOPO KOA((DHUIIMEHT yCTOMYUBO-
cru K, moiyyaercss MUHHMAJbHBIM, sBisieTca rpaduk HOy, IpencTaBlIeHHbIA
Ha puc. [12.1 npunoxxenus 2.

Bmecte ¢ Tem, 6e3 Oombloi morpentHoctu Gopmyia Jjisi ONpeaeIeHUs
Kod(duIeHTa yCTOMUMBOCTA OTKOCA MOXKET OBbITh 3amucaHa B 060Jee mpocToM
BHJIe Ipu C0S®;=0,8:

n
08-> Ptgp+cL R
- i=1
K, = 3 | 8.2)
2. PX;
i=1

rae Xj — Iievo OT JIMHUU JECUCTBUS Beca paCUETHOIO OTCEKA JI0 LIEHTpa Bpallle-
Hus (puc. 8.3).

Cnsurarouii MOMEHT M .,; TPUHUMAETCS JJ1s1 BOCXOIAIIECH BETBU KPUBOM
CKOJIBXEHUSI OTPUIATEIIbHBIM, a JJIsl HUCXOAIIECH BETBU — MOJIOKUTEIHHBIM.

Panunyc kpyrimommwiMHAPUUECKON YTy CKOJIBXEHUs R, a Takke mUpuHy u
BBICOTY OTCEKOB JIOMyCKAETCs OMPENENsATh Tpauuecku W3 pacueTHOW CXEMBI,
BBITTOTHEHHON B MacmTade M 1:100. /I pacuera BeIACHAIOT 1 mMOr. MeTp 1O
JUIMHE OTKOca (MEepIEeHIUKYJISIPHO K TJIOCKOCTH 4epTexa). Bec pacueTHoro ot-
CEKa OMpeesAeTCs KaK IPOU3BEICHUE YISTLHOTO Beca TpyHTa Ha 00BEM OTCEKa

PR=y-V,=y-A -lom (8.3)

rae A; — wiomank I-ro orceka.
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IIpumep pacuera.

Hcxoouwvie oannvie:

- BpIcoTa oTKOca H=12 m;

- 3AJI0KEHUE 0TKOCca M=2M;

- YTOJI BHYTPEHHETO TpeHus rpyHTta ¢p=20°;
- yaenbHoe cuemienue rpynra c=10 xlla;

- yhensHbI Bec rpyHTa y=18,4 KH/M’,

Pewenue:

OnpenensieM 3HaYEHUE /lcp _ H-19¢ = 18’4'1126 tg20
C

Yron HaKJIoHa TPYHTOBOTO OTKoca « = arctg(l/m)=arctg(1/2)=27°.

=38.

Jlnst jannpx 3HAavennit Ay, =8, a=27" no rpapuxy Auby (puc.I12.1

NPUJIOKEHUST 2) OMNpeaensieM OTHOCUTENbHBbIE KOOPJIWHATBI Xg U Yo IEHTpa
HanOoJiee OMacHON KPYTIOMUINHAPUIECKON MTOBEPXHOCTH CKOJbxkeHUs O:
Xo= 0,45, y0:1,8.

X=0,4m {O

%B8=13,9m

X7=13,5M

21,6M

V=

X6=10,5M

X5=7,5m

Pa

K4=4,5m
A

X321,5m

R

: Pl . P2 P3 . P4
L 3,0m I/ 2,4 L 3,0m I/ 3,0m I/ 32,0mM 3,0m 3,0m 1,8m |.1,8m [1,49
1 A A A A 1

Puc.8.3. Cxema K pacyeTy yCTOMYHMBOCTH OTKOCA METOJOM KPYTIIOIMIHHIPHYECKUX TTOBEPX-
HOCTEH CKOIBXEHUS
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Koopaunatel 1eHTpa HauOosiee ONACHOW KPYIJIOLMIMHAPHUYECKOM IIO-
BEPXHOCTH CKONbkeHus O:
x=Xy-H=0,45-12=5,4n,
y=Yo-H =18-12=216m.

Pacuetnas cxema mpencrtaBieHa Ha puc. 8.3. Ilpu stom umHa ayru
ckoabxkenust L=30,3m, paauyc ayru — R=22,3m.

Cnuraromuii MOMEHT My, 11t 6J10KOB 1 M 2 IpUHUMAETCA OTPULIATENb-
HBIM, T.K. OHH HaXOJSTCS Ha BOCXO/SIIEH BETBU KPUBOU CKOJIBKEHUS.

Breinensem st pacuera 10 orcekoB mupuHoit He O6oiiee 3,0 M KaxXIblid U

Jajiee pacueT BeaeM B TabmuaHoH dopme (Tadu. 8.1).

Tabiuma 8.1
n
OGbem Bec pacuer- (0,8 . Z Ptge + CLJR
No pacyeTHoro _ i=1
HOro oTceka | Xj, M B Xj K. =
OTCeKa |  OTCeKa P H y n
Vi, m° " (RX;)
i=1
1 3,1 57,04 -3,9 -222.,5
2 6,5 119,6 -1,2 -143,5
3 12,2 2245 1,5 336,8
4 15,3 2815 4,5 1266,8
5 17,3 318,3 7,5 2387,3
6 17,9 329,4 10,5 3458,7 1,18
7 16,5 303,6 13,5 4098,6
8 8,3 1527 15,9 2427,9
9 6,1 112,2 17,7 1985,9
10 2,1 38,6 19,35 746,9
x 1937,4 16342,9

BeiBoa. Tak kak kodd¢uuuent ycroiduumsoctH orkoca K,=1,18 < 1,2,
IPYHTOBBIN OTKOC SIBJIIETCS HEYCTONYMBBIM.
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9. 3AJTIAYA Ne9. PacuéT omyCKHOI0 K0JI0A1IAa HA MOHTAKHbIE HATPY3KH

YciaoBus 3aaa4u.

CKOHCTpYHpPOBaTh OITYCKHOW KOJIOACI] KBaJApaTHOW (POpMBI B IUIaHE CO
cTopoHoit b u riryounoit omyckanust Ny. VMicxoaHele qaHHBIC TPHUBEICHBI B Ta0-
e [11.7 nmpunoxenus 1 HacTosmero nmocoous. Kiacc 6eTona s Bcex Bapu-
antoB B15 (R, = 8500 kIla, Ry = 750 kIla). Cxema 3amade mpeacTaBiicHa Ha
puc. 9.1.

7 nrn T AT

ha

Puc. 9.1. Cxema k 3agaue Ne9
OO01mue cBeaeHus.

OmnyCcKHOW KOJIOZEI] - 3TO 3aMKHYTAasl B IIJIAHE, OTKPBITAsi CBEPXY U CHU3Y
000JI0YKa, MOJ 3alUTOM KOTOPOW TPYHT pa3pabaThiBalOT U BBIJAIOT HaBEpX.
OHM IPUMEHSIIOTCA B CIIy4dae, KOraa:

- C IIOBEPXHOCTH 3aJieraeT ciadblid CIoi;

- TPYHT BOJOHACHIIIICHHBIN WUJTU 1a’K€ TMTOKPBITHIN BOJOU (OTIOPHI MOCTOB);

- B TMJIPOTEXHUUYECKUX COOPYKEHUSAX (HaCOCHBIE CTAHIIMU, BOJ103a00PHI);

- IIPU CTPOUTEIBCTBE MOA3EMHBIX PE3EPBYapPOB U XPAHWIINILLL;

- B €CTECTBEHHBIX YCIIOBUSAX, HAIIPUMEP, IIPU CTPOUTEIBCTBE MTOA3EMHBIX

CKJIQJIOB, Tapa)eu.

OcHOBHas Hjies OIYCKHOI'O KOJIOAA 3aKI0YAeTCs B TOM, YTO Ha ITOBEPX-
HOCTM T'PYHTA CHA4ajla YCTPAaWBAIOT KJAAKYy KOJIOJALA HAa HEKOTOPYHO BBICOTY.
3artem pa3pabaTbIBalOT IPYHT U3HYTPHU, U3BJIEKas €ro Ha MOBEPXHOCTh U MOJKa-
nbiBasi moj cTeHKu. [1og coOOCTBEHHBIM BECOM KOJIOZEI] OMYyCKAeTCsl, €ro Hapa-
LIMBAIOT U MTPOJOJIKAIOT IOTPYKEHUE.

[To hopme B m1aHe OMYCKHBIE KOJOIBI MOTYT OBITh KPYTJIbIE, OBAJbHEIE,
KBaJpaTHbIe, TpsIMOYroJibHbIE. [0 BbICOTE OHM MOTYT OBITh LUIMHAPUYECKOH,
KOHUYECKOW U CTYNEHYaTON (POPMBI.

Marepuan: kupnuuHasi U OyToBas KJIaJKa, J€PEBO, MOHOJUTHBINA OETOH,
MOHOJIUTHBIM U COOPHBIN >Kene300eToH. B HacTosiee BpeMs HCIOIb3YIOTCS
IIOYTH UCKIIFOUUTENBHO ITOCJIEIHHUE J1Ba BUJA.
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IIpumep pacuera.

Hcxoouwvie oannvie:

- IIMPHHA OITyCKHOTO Koytoana b =10 m;

- TIIyOuHa morpyxenus Ng = 15 M;

- YIENIbHBIN Bec rpyHTa y = 18,6 kH/M?;

- YrOJI BHYTPEeHHEro Tpenust rpyHTa ¢ = 30°;
- Ki1acc 6eToHa cTeH koyoana B15.

Pewenue:

OnpenenseM MakCUMaJIbHOE 3HAYCHHE aKTUBHOTO JIABJICHHS TPyHTa Ha
YpOBHE HOKEBOM 4acTu KoJoama (puc. 9.2)

ol =y -y-tgz(45° —‘9:15-18,6-0,5772 =93kI]a.

N3rubaromiyie MOMEHTHI B YIJIOBBIX (OMOPHBIX) 30HAX CTEH KOJOIA MpU
3TOM COCTaBSIT

¥p-on®™.b? 1,2.93-100

on
12 12
N3rubaroiyii MOMEHT B C€peuHE MPOJIeTa CTEHKH KOJIO/IIa

70O .b% 1,2.93-100

P 24 24
rne 7, =12 — ko3pduIMeHT HaIe)KHOCTH 10 Harpy3kKe.

=930kH - M,

M =465kH - M,

77 a7 I/ Al MO[[
I
w
MHP
= :
L
/ max /
/ 0, —
/
/
max YV i b
G, | o |

1 1

Puc. 9.2. Cxema k pacyeTy aKTUBHOT'O JaBJICHHUA Ha CTCHKH KOJIOALIA U 1/13r1/16a10m1/1x MOMCH-
TOB

[Tpu 3TOM TpeOyeMbIil MOMEHT COMTPOTUBIICHUS CTEHKHU KOJIOIA TIPH pa-
060Te MOHOJMTHOTO O€TOHA HA U3TKMO 0€3 YCTaHOBKHU paboueii apMaTyphl COCTa-
BUT:

:ﬂ:@zl,zmxﬁ,
Ry 750
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rne Ry =0,75mlla = 750kI1a — pacueTHOE CONPOTUBICHUE OETOHA PACTSIKE-

HUIO.
b.o52

T.K. MOMCHT COHpOTI/IBJ'IeHI/IH CTCHKU OHpCI[eJIHCTCH KaK W = T,

TO Tpe6yeMa;I TOJIIIMHA CTCHKU IJIA BOCHpI/IHTI/IH I/I31"I/I6aIOHIGFO MOMCHTA, BO3-
. 6-930
HUKAKIICTO B YI‘J'IOBOI/I 30HC CTCHKU KOJIOAIlAd, COCTABUT 50}1 = |— = 3,12M,
750
6-465

a B MPOJIETE CTEHKH KOJOAUA — O, = ﬁ =2,21m.

[IpuauMaeM Ooiblliee W3 NIBYX TOJMYYCHHBIX 3HAYCHHUH, OKPYTJIUB €T0
KpaTHo 5 cM, T.e. 0 = 3,15 M.

OmnpenenseM pacxoji 6€TOHAa HA CTEHKH OMYCKHOTO KOJIOJIA MPU MPUHS-
TOM TOJIIIMHE CTEHKU

Vi = |p? - (b-26)?] g = h0? - (10— 2-315)2 | 152129473

JIJisi yMEHBIICHUS TOJIIUHBI CTEHKH, CJIEIOBATEIbHO, U pacxoaa OeToHa
Ha OIIYCKHOMW KOJIOZEL, BO3MOKHO HCHOJIb30BAHUE CIIEYIOIINX BAPUAHTOB!

a) BBEJICHUE BHYTPEHHHUX CTEHOK JUIsl YMEHBIIIEHUS PACYETHOTO MPOJIETA;

0) usmeHenue Gopmbl KOJIO/IIIA B IJIaHE HA KPYIIIYIO;

B) apMHUPOBAaHHUE CTEHOK KOJIOIIA.

A) PaccmoTpuM BapuaHT BBEIECHUS BHYTPEHHUX CTEeHOK. [IpenBapurenb-
HO MIPUMEM TOJIIMHY BHYTPEHHEN CTEHKH O, = 1,0 M.

65H

ko

b

Puc. 9.3. Ceuenue OITYCKHOI'O KOJIoAIa ITOCJIC BBCACHNA BHYTPCHHHUX CTCHOK

Toraa ¢ mOrpenHoCTh0, HAYIIEH B 3amac MPOYHOCTH, MOYKHO IPUHSTS,
YTO MPOJIET CTCHOK KOJIO/AIA YMEHBIIACTCS BABOC M PACUCTHBIN MPOJIET SYEEK
coctaBuT b/2=10/2=5m.
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Nzrubaromie MOMEHTHI B YTJIOBBIX (OMOPHBIX) 30HAX CTEH KOJIOALA MPH
9TOM COCTaBST

M =2325kH - M,

 ¥n-on®™.(b/2)* 1,2.93.25
12

on
12
N3rubaroiyii MOMEHT B CEpeAMHE MPOJIeTa CTEHKU KOJIOIA

max 2
an:7n o, -(b/2) :1,2 93 25:116,3KH-M.
24 24
[Tpu 5TOM TpeOyemblii MOMEHT COMPOTHBIICHUS
_ M _2325_ 0,31m°.
Ryt 750

Tpe6yeMa51 TOJIHWHA CTCHKU I BOCIIPUATHA I/IBI‘I/I6aIOHICF O MOMCHTA,
BO3HHKAIOIICTO B erIOBOfI 30HC CTCHKHU KOJIOAIla, COCTaBUT

_ [6-2325
on Al 750

a B IIPOJIETE CTEHKU KOJOANA — J,,, = /6°715106’3 =0,964m.

[Ipunumaem Oospliee W3 JBYX IOJYYEHHBIX 3HAYEHHM, OKPYIJIUB €ro
KpaTHO 5 cM, T.€. 0 = 1,4 M.

Torma by =(b-20-0,,)/2=(10-2-1,4-1)/2=31m.
Pacxon GeTona npu BBeIEHHH BHYTPEHHUX CTEH TOJIIHUHON | M
Vy = b2 - 4(b,)? | hg =107 —4.312 | 1529234043,

CoKOHOMIIEHHBIM 00BbeM O€TOHA MO CPAaBHEHUIO C HCMOJb30BAHUEM KO-

Joj1a 6e3 BHYTPEHHUX CTEH COCTaBJISIET
AV =V, -V, =12947-9234=3713m".

[TpoBepsieM BO3MOXKHOCTh MOTPYXKEHUSI KOJIO/IIIa B TPYHT IMOJ] COOCTBEH-

HBIM BECOM U3 YCJIOBHUA

=136m,

G>7p| ‘u-Ey- f,
rne G — coOctBenHbIit Bec konoana G =V, -y, =9234-24=22162xH ;

Ym — VACIBHBI Bec GeToHa, KH/M;
Ypl — KOOQQHUIMEHT HAJICKHOCTH NIOTPYKEHHUS, IPUHAMAEMBIN PaBHBIM 1,2;
U — Hapy’>KHBIU [IEPUMETP IIOIIEPEYHOTO CEYEHHUs CTEHKH KOJIOALA;
E, — paBHOENCTBYIOIIAst aKTUBHOI'O JABJICHUS IPYHTA;

h 15

E,=on®™ 0 =93""=6975 kH/™m,
2 2
f = 0,3 — koa(hpuIHEHT TpEeHHUs KOJIOALA O TPYHT.

IIpoBepsiem KoIOAEL HAa MOTPYKEHUE IO YCIOBUIO
G =22162&H >y -u-Ey-f =12-40-697,5-0,3=10044kH .
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VYcaoBue BBITIONHSIETCS, TIOTPYKEHHUE KOJIOAIA MO COOCTBEHHBIM BECOM
o0ecreyeHo.

B) PaccmoTrpum BapuaHT u3MeHeHus: Gpopmbl B maHe. [IpuHIMaem Kpyr-
ayto hopMmy kojoamna (puc 9.4).

Puc. 9.4. Tlonepedynoe ceyeHUe KPyriioro B IjaHe KOJIO1a

Torna TpeOyembiii BHYTpEHHUN JTUaMETp KOJIOALA, U3 YCIOBUS BOCIPUSI-
TUS C)KUMAIOIIUX YCUJIUM, BOSHUKAIOIIUX B CTEHKE OT BCECTOPOHHETO O0XKaTHS
aKTUBHBIM JaBJICHUEM T'PyHTA, ONpeeuTcs no Gpopmyre

— rmx — . .
d=D Rb2‘jazlofSOO 2-12-93 _16.098=98..
Ry 8500

rae d — BHyTpeHHUH TUaMETP KOJIOIIa;
D — HapyXHBII TUuaMeTp KOJIOAA;
Rp — mpounocTs O6eTona Ha cxxatue Ry, = 8500 klla.
Torma TtonmuHa CTEHOK HEOOXOAMMAs ISl BOCIPHUATHUS COKUMAFOIINX
HaIpsHKEHUM

D-d 10-98

2 2
Pacxo,u 66TOH8. HpI/I HUCITIOJIB30BaHUU prrnoro B IIJIAHC KOJIOAIIA C TOJI-

mHoi cteHok 0,1 M

V3:7Z"D2—d2)-h

4

=01m.

_314-010?—98?)
- 4

0 15=46,7m°.

[TpoBepsieM BO3MOKHOCTh TOTPYKEHHUS KPYTJIOTr0 KOJIOAIA B TPYHT IO
COOCTBEHHBIM BECOM U3 YCIIOBHUS
G>;/p| ‘u-Eg- f,
rae G — co0ctBenHbIi Bec konoaua G =V3 -y, =46,7-24=11196«H;
Ym — YIIETBHBIN Bec OETOHA, kH/M;

Ypl — KOO(PPULIUEHT HAJEKHOCTH NOIPYKEHUS, IPUHUMAEMBbIN paBHBIM 1,2;
U — Hapy>XHbIA EPUMETP MONEPEYHOTO CEUCHUSI CTEHKHU KOJIOA1A
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u=n-D=3,1410= 31,4 m;
E, — paBHOACHCTBYIOIIAs aKTUBHOTO JIABJICHUS TPYHTA;

E,=0p™ Mo _g3l5_ 697,5 kH/m;
2 2

f = 0,3 — koahpuLHEHT TpEeHHUs KOJIOALA O TPYHT.

[IpoBepsiem KOJIOJEI] Ha MOTPYKEHUE IO YCIOBHIO
G =11196xkH <y -u-Ey- f =12-314-697,5-0,3=78845kH.

VYcnoBue He BBINMOJTHAETCS, MOTPYKEHUE KOOI 101 COOCTBEHHBIM Be-
cOM He o0ecIeyeHo.
[IprHMMaeM perieHre yBeIUYUTh TOIIMHY CTeH Kojoama 10 & = 0,8M.

IIpm sTOM Bec konoaua

2 42 02 _as?
G:hodDLl—d)'?/ _15.314 (104 84 )-2428323,5M3.

m
IIpoBepsiemM KOJIOAEN Ha OTPYKEHUE IO YCIOBUIO
G =83235kH >y -u-E5 - =1,2-314-697,5-0,3=7884,5kH.

Ycnosue BeimonuHsiercs. [lorpykeHue koyojma moja coOCTBEHHBIM BECOM
o0ecrneyueHo.
Pacxon Gerona npu nmpuHsATOM TONMMMHE S = 0,8M

#D?-d?) 314-(0%-842)
V3 = . ho =
4
BeiBoa: Ilociennuii BapuaHT KOJIOALA 3KOHOMHYHEE IO CPABHEHHIO
c | Bapuantom B 3,73 pasa, a no cpaBHeHuto co |l Bapuantom B 2,66 pasa.

.15=2346,8Mm°.
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10. 3AJTAYA Nel0. Pacyer u KOHCTPYHPOBAHUE HIMTYHTOBOI0 OIPAKICHUSA

YciaoBus 3agaum.

CrnpoekTupoBaTh HIIYHTOBYIO CTEHKY C paclopKoi mpu BeicotTe H u 1miare
pacropok S. MeToIoM MOCJIeI0BATEILHOTO MPUOJIMKEHUS ONPpeeuTh N — Tiy-
OuHy 3a0MBaeMOW YacTH CTEHKH HIKE JHA KOTJIOBaHA, MOJ0o0paTh pacyeTHOE
CEYCHHE IIMYHTOBOM CTEHKH, ONPEACIUTh TOJMIIUHY CTeHKU O u ycunue N,. Hc-
XOJIHbIE JaHHbIe MpuBeneHbl B Tabnuie [11.8 npunoxenus 1 Hactodiero noco-

ous. Cxema K 3a/1aue npesacrasieHa Ha puc. 10.1.
A

N
K— Eone | e A

P R

Puc.10.1. Cxema k 3amaue Nel(

Yka3zaHusl K pelieHuIo.

CTEeHKM KOTJIOBAaHOB YacTO JAENAl0T C OTKOCAMHU WIH MOAJEPKUBAIOT
kperieHusIMA. OIHO W3 TaKuX MOAJIEPKUBAIOLIMX KPEIJIEHUH — IIITyHTOBBIE
cteHKd. OHM NPUMEHSIIOTCS NPU pa3padbOoTKe TITyOOKHX KOTJIOBAHOB HUXKE YPOB-
HSl TIOJI3EMHBIX BOJI, HA CTECHEHHBIX IUJIOMIAJKaX (OKOJO CYIIECTBYIOIIUX 37a-
HU, COOPYXKEHUM, TOPOT U T.1.).

HImyHTOBBIE CTEHKH OOBIYHO BBIMOJIHAIOT U3 MeTalla uiu aepesa. Jepe-
BSHHBIN IIMYHT U3 JEPEBSHHBIX JOCOK MPUMEHSIOT MPU HErNIyOOKHX KOTJIOBA-
Hax (70 5 M), a pu OoJee rayO0KUX MCTOIB3YIOT METAJUTMUYECKHUE IIIMTYHTOBBIC
CTEHKH, KOTOPbIE MOTYT OBbITh INTIOCKUMU HJIU KOPBITHOT'O IPOGUIISL.

YCTpoiCcTBO CBOOOIHOCTOSIIMX IIMYHTOBBIX CTEHOK HEpalMoHaIbHO. B
HErTyOOKMX KOTJIOBaHaX NMPUMEHSIOT CTEHKU C OJIHOM BepxHeu omopoil. Ilpu
pacyeTe HIMYHTOBOM CTEHKH HEOOXOJIMMO CHavaia ONpeaeianuTh IITyOuHy 3a01B-
KM CTEHKHU, M 3aT€M N0 MPOYHOCTH MO0A00paTh TONIIMHY CTeHKU. MIMeroTcs pas-
JUYHBIE CMOCOOBI pacyeTa IIMYHTOBBIX CTEHOK. OOBIYHO HCIONB3YETCS MpHU-
OMKEHHBIN TIpUEM, mpeiokeHHbIN npodeccopom ID.K. Akobu — crocod «ma-
ATHHUKA», IO KOTOPOMY pacCMaTPUBAIOT TOJBKO OJHY YacTh CTEHKU. [lo MeToxy
«MAasITHUKa» MPEIOJIaraeTcs, YTO CTEHKa MOYET BPAIllaThCsl Y BEPXHEN OMOpPbI
NOJ1 IEMCTBHEM aKTHBHOIO JABJICHHS TPyHTA. DTOMY JABJICHUIO MPEMSTCTBYET
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OTIIOp TPYHTA CHapYXH, NCHCTBYIOIUI Ha 3a0UTYIO 4acTh LIMyHTA.
Jjig TOro 4ToOBl CTEHA HAXO/UJIaCh B PABHOBECHUHU U HE ONPOKUbIBAJIACS,
HEOOXOIMMO BBIIIOJTHEHUE CIIEAYIOLIETO YCIOBHUSL:
2MpA=0 — Ez-ra=E, 1, (10.1)
3nech E, — aKkTHBHOE JaBJIEHWE IPyHTa Ha | I.M. IIIIyYHTOBOW CTEHKH,
OIpENENIEMOE KaK PaBHOACHCTBYIOIIAS SMIOPbl AKTUBHOT'O JABJICHHS TPYHTA:

Ea==;-7-04++02¢92(45%—§j,KH, (10.2)

g=§xH+m, (10.3)

rac Ep — IIaCCUBHOC JTaBJICHUC I'PYHTA Ha I mm. HIHYHTOBOI\/JI CTCHKHU, OIIpCACIIA-
CMOC KaK paBHOHGﬁCTBYIOIHaH OIIIOPBI ITACCUBHOI'O JABJICHUA I'PYHTA!

Bp= 2oy -tgz(45° +§j KH, (10.4)

rp:H+§.h,M. (10.5)

HpI/IpaBHI/IBaH OIIPOKUABIBAIOINNEC MOMCHTBI OT ITACCHUBHOI'O M AKTUBHOTIO
AaBJICHU:A I'PYHTA U IICPCHOCA B JICBYIO HaCTbh HAIICTO PABCHCTBA BCC Hwu h, I10-
JIy4UM COOTHOIICHHUC!

2 pgo , P
(H +hY _3.tg(45+2j

(H +2-hj-h2 2 t92(45°—¢)
3 2

VYceunnue B pacnopke Ha 1 .M. HIYHTOBOM CTEHKH HAXOAHMM M3 YCIIOBHS
pPaBHOBECHS ITPOEKIMM BCEX CUJI HA TOPU3OHTAIBHYIO OCh:
2X=0 — Ep+ N,-E,=0 —» N,=E;—E, (10.7)

=k (10.6)

IIpumep pacuera.

Hcxoouwvie oannvie:

- yOuHa KoTiioBaHa H = 3 m,

- IIar pacropok S = 4w,

- yhenwHEIH Bec rpyHTa y = 18,0 KH/M®,

- yrona BHyTpeHHero Tperus ¢ = 30°,

- pacueTHbIE CONPOTUBJICHHS JPEBECHHbl Ha CXXaTHe W Ha U3rHO:

R..=10000 xIIa; R,,.= 20000 xIIa.
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Puc. 10.2. PacueTHas cxema IIITYHTOBOT'O OTPAXKACHUS

Pewenue:

[Monw3ysch eBoi yacThio cootHomeHus (10.6), Beruncisiem 3HadeHue K:
31732° 3 3 _
2 05777 2 0334

I[JBI BBIYUCIICHHOI'O 3HAYCHUA k METOAOM IIOCJICAOBATCIIBHOI'O HpH6JIH-
XKeHus noaoupaem 3HadeHue h. 3amaemes h =1 m.

(H+h)?  (3+1)°

k

13,46.

; = —17,44 >13.46.
[H +-hj-h2 £3+-1j.12
3 3
3agaemcs h = 1,2 m. Torma
3 3
(H+h)  _ (3+12) ~135 ~13.46.

(H+2-hj-h2 [3+2-1,2J-1,22
3 3

OxonyarenbHo npuauMaeM h = 1,2 m. Torma mpu h = 1,2 m:

Ey = ;18-4,22 -tg2(45° —32J = 52,86~ 53 kH/™;
E, :1-18-1,22192 250+ 39 | 239 k.
2 2

OmnpenenseM ycuine B pacliopke Ha 1 m.M. IIITyHTOBOW CTEHKH M3 YCJIO-
BUsI PABHOBECHSI IIPOEKIIUN BCEX CUJI HA TOPU30HTAIBHYIO OCh:
2X=0 — Ey+ N,—E;=0 — N,=E,-E;
Na =E; —E, =53-39=14xH/Mm.

[TockonbKy 1O YCIOBHIO 3aJaud PACIOPKHA YCTAHOBJIEHBI C IIArOM
S =4 M, TO UTOTOBOE yCHUJIE B pacropke OyeT paBHO:
Na, pacn = Na - S=14 - 4 =56 xH.
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Tornma cedyeHue pacmopku onpeeauM 1o Gopmye:
Apacn = N;p = 1050600= 0,0056m2 =56cM>.
CotC
OHpC,ZIeJII/IM pacd€THOC CCUCHUC MHYHTOBOﬁ CTCHKH, COOTBCTCTBYIOIICC
HaI/I6OJII)IIIeMy I/IBI‘H6aI-OHleMy MOMCHTY B HEN OT aKTUBHOTI'O HaBJICHUS I'PYHTA U
pPCaKIuu B PACIIOPKE, UCXOAA U3 TOI0, 4YTO MaKCUMaJbHBII MOMEHT II0 BBICOTE
CTCHKHN 6y,ZIeT HaXOJUTBCA Ha PACCTOAHUU y OT ITOBCPXHOCTHU 3CMJIM B TOYKC,

e nepepe3niBaronias cuiaa Q = 0:
2

y 2 o @
=N, -—"—-y-t 45 -~ | =0.
Q a=, V- ( ZJ

Otcrona:

=216 m

2N, 2.14
y= B 2
18.0,577

y-tgz(450 — (p) \
2
Tormpa MakcUMaJIbHBINA M3rHOAIONIMl MOMEHT OTHOCHUTEIILHO ATOTO ceue-
HUS onipeensercs no Gpopmyiie:
2
1 o
Mirax =Ng-y = - y-yz-y-tg2(45 —Z):14-2,16—

216°

18-05772 =20 xH - M

TpeOyeMblii MOMEHT CONPOTHUBIICHUSI CEUCHHUS JCPEBSHHOW IIIMTyHTOBOU
CTEHKH:

me=M”ﬁX _ 2% _0,001m3 =1000cvC,
R, 20000
2

[Mockonmpky W = U O = 0y, TO TOJIIMHY HIITYHTOBOM CTEHKH OIIpE-

nensiem 1o popmyre:

W, -6 :
S, = —F " = 1000-6 =7,75cMm,
b /100

rae b =1 n.Mm. — mupuHa CTCHKH.
[ToxydeHHOE 3HAUEHHE OKPYTIIsieM B OOJBIIYIO CTOPOHY M OKOHYATEIBHO
NPUHUMACM TOJIIIUHY CTCHKH 0 = 8 CM.
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11. 3BAJAYA Nell. Onpenesienne HanpsizKeHUil B MacCHBe TPYHTA
METO0M YIJIOBBIX TOYEK

YciaoBus 3agaum.

['opuzoHTanbHAsE TOBEPXHOCTh MAacCHBa TPYHTAa IO MPSIMOYTOJIbHBIM
IUIONIaZKaM ¢ pa3Mepamu B miaHe C xd,u C, xd, HarpyxeHa paBHOMEPHO
pacrpeneneHHON BEpTUKAIbHON HAaIrPy3KOM MHTEHCUBHOCTBIO p1 U P.

OnpenenuTe BEIMYHWHBI BEPTUKAIBHBIX COCTABIISIIOIIUX HANPSLDKEHUN O,
B TOUKaX MaccHBa IpyHTa JJIsl 3aJaHHON BEPTHKAJH, MPOXOJAIICH dyepe3 OJHY
u3 Touek M, M, uim M3 OT COBMECTHOTO JIEMCTBUS pacpeIeICHHBIX Harpy30K
Ha MOBEPXHOCTHU. PaccTostHue MEX Ty OCSMHU TUIOMIAA0K HarpykeHus — L. Touku
[0 BEPTUKAIU PACIOJIOKUTH OT MOBEPXHOCTH Ha paccrossHuu 1,0; 2,0; 4,0 u
6,0 M. 1o BBIYMCIIEHHBIM HANPSKEHUSM MOCTPOUTH SIIOPY pacIpesieieHus o, .
Hcxonubie nanabie npuBeacHB! B Ta0. [11.9. Cxema k 3amade mpeacTaBieHa Ha

puc. 11.1.

M1‘ M2 Ma‘
p']-'“““-a-.hq__ ,,-'—‘"pz
- L -
|
' =
— =]
. 5
()
W1 M2 =
— L O ] —j—éf
2 s
M3 =
€
015{\,] O,5C] :
Yy
- S ""!
08¢, | 05c,
— C2 -

Puc.11.1. Cxema k 3agaue Noll

Yka3aHus K peleHHIo.
PacnpeneneHue BepTUKaIbHBIX HAIPSDKEHUH O ,, B JHOOOH TOUKE MaccuBa

IrpyHTa MO TJIyOMHE OT JEHCTBUS PABHOMEPHO pACIPENEIEHHON MECTHOM
Harpy3ku B MpeeNax WM 3a MpeAesiaMy IUIOMIAI0K HArpy>KEHUsS MOXKET ObITh
OIIPEIEIIEHO METOIOM YIJIOBBIX TOUEK IO (hopmyiie:
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Oy = kc P, (11.1)
rie K, — koadunument, onpeaensieMplii B 3aBECAMOCTH OT OTHOIICHHSI CTO-
POH TPSIMOYTOJIBHOM TUTOIaAM 3arpyxenus a/b (a — mmuuas ee cropona, b —
KOPOTKasi, HE3aBHUCUMO OT HAIIPaBIICHHs CTOPOH) U oTHOWEeHus Z/b (Z— rmy6u-
Ha, Ha KOTOPOM OIpeeNsieTCsl HAPSDKEHUE O, );

P — MHTEHCUBHOCTh PABHOMEPHO paCIpe/IeJICHHON Harpy3KHu.

Metoxa yrioBbIX TOYEK MPUMEHSIOT B Clydyae, KOTJa rpy30Bas IUIOIMIAIb
MOKET OBITh pa3dHWTa Ha Takue MPSMOYTOJBHHUKH, YTOOBI paccMaTpuBacMmas
TOYKAa OKa3ajgach y21060ui. B COOTBETCTBHHM C STHUM 3aJaHHbIC IUIOMIAIKU
Harpy>XeHusi He00X0ANUMO pa30UTh HAa MPSIMOYTOJBHUKHN TaKUM 00pa3oM, 4TOOBI
OHU MMeEJIH OOIIYIO YTJIOBYIO TOUKY, Yepe3 KOTOPYIO MPOXOJIUT pacuyeTHas Bep-
tukane M; (cm. puc. 11.2 — 11.4). [lns KaxI0ro U3 3TUX MPSIMOYTOIEHUKOB CO
cTOpoHaMHu &j XD ¢ moMoIE0 TabMuUIl ONPEEAIOT 3HaUCHUS KO dHUIHeHTA
K. 4, MOIB3ysCh MPUHIMIIOM HE3aBUCHMOCTH JCUCTBUS CHJI, HAXOST anreopa-
WYECKIM CYMMHUPOBAaHHEM HAmpsDKEHUS B 3aJaHHBIX TOYKaX MaccHBa TPYHTA.
Buauenus kodddunuenta K, mpuseneHst B Tabm. 12.18 npunoxenus 2 HACTO-
amero nocodusa. Macmrad paccrostHuil 1:50, MacmTad HanpsbkeHuid B 1 cm
50 kI1a.

bla)s bla)y
bla)s | b{ajs
| — —
[ [
| o I "
s
| 3 3 = | : 3 ‘;ﬁ
1] I Il
5 . 3
! = o |4 -
M N W
o SEIPaN
| ; 5 }_(M . 5
| |
L _ L

Puc.11.2. Tlpumep pazouBku npsmoyroib-  Puc.11.3. Ilpumep pa3OuBKU IPSIMOYTOJIb-
HUKOB JIJIsl BEpTUKaAIu Mj HUKOB JIJIs1 BEpTUKAIU M
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bla)y = bla)s

bla)s

b{a)s

bla);

M

bﬁ%%‘

bla)s

3
|
|
L _
! lb@l%::bﬁ%%

Puc.11.4. Tlpumep pazOUBKU IPSIMOYTOJIb-
HUKOB JUIsl BEpTUKAIN M3

IIpumep pacuera.

Hcxoouwvie oannvie:

Harnpsxenus i pacCyeTHOM BEPTHU-
Kaiau Mj.

Ogci =20 701 +20 00 —20 13-

Harnpsoxenus i pacyeTHOM BEPTHU-
Kaiau M.

Oc,i =40 01 +207c0 —204c3-

HanpsxeHus 11 pacueTHON BEpTHU-
Kanu Mj:

Ozc,i =O0z201 Y0702 1 02c3 ~O03zc4 — O g5

—C = 1,9M, dl = 2,5M, P = 2901(1_[21,
—Co = 2,8M, d2 = 6,0M, Py = 330KH3,

—L=2,8m,
— pacueTHasi BEpTUKAIb Ms.

Pewenue:

3amaHHbIe TIOMIAKA HArpYy>KeHUs pa3douBaeM (JocTpauBas Mpu HEOOXO-

JMMOCTH) Ha MPSAMOYTOJIbHUKHA TaKUM

o0pa3oM, 4TOObl OHM MMENIA OOIIYIO yT-

JIOBYIO TOYKY, Yepe3 KOTOPYIO MPOXOJUT pacueTHast BepTukaib Mj (puc. 11.5).
Takum 00pa3om, UMEEM 5 IPSIMOYTOJILHUKOB:

a; =2,5m, b =1,9m,

a, =4,25u, b, =3,25m,
az = 3,25m, by =1,75Mm,
a, =4,25m, by =0,45m,
as =1,75m, bs = 0,45m,

a s wd e

P =290/ 1a.
p, =330x/1a.
P, =330x/1a.
p, =330x/1a.
po =330x/1a.

HckomMble HanpspKeHUs HalaeM, CyMMUPYsl HaNpsDKEHUs OT JACHCTBUSA
Harpy3KH Mo npsMoyroJbHUKam 1, 2 u 3, B3sThIE CO 3HAKOM «H», U HAIPSHKEHUS
OT IEWCTBUS HATPY3KHU MO NPSIMOYTOJIbHUKAM 4 U 5 O 3HAKOM «—», T.€.

Ogc,i =0z¢1 + 03¢0 + 033~ Ozc4 —Ogc5 = Ky P+ (Ko +Kez —Keq —Kes) - P2
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b1=1,9m

b2=a3=3,25m

P

al=2,5m

04=4,25Mm

a2=

a5=1,75M

b3=

|
t _| b4=b5=0,45m
! =

Puc.11.5. Pa36uBKa Ha OTJENbHbBIE PSIMOYTOJIbHUKU

JUist yaoOcTBa pacyeToB BBIYMCIEHHS BEAEM B TaOIM4YHOU (opme

(tabi. 11.1 — 11.4).

Hanpsoxenus B Touke Nel

Tabmuma 11.1

NQ NQ Z|, al’ bl’ p|1 ail i k . kCI : pla
MPSMOYTOJIbHIUKOB M M | kla | b b; ¢l xIla
1(+) 25 | 19 | 290 | 1,32 | 0,53 0,2352 68,2
2 (+) 4,25 | 3,25 0,31 | 0,31 0,2457 81,1
3 (+) 10 | 325|175 330 1,86 | 0,57 0,232 76,6
4 (-) 4,25 | 0,45 944 | 2,22 0,128 42,2
5 () 1,75 | 0,45 3,89 | 2,22 0,1251 41,3
0,1 =682+811+76,6-42,2-413=142xIla
Tabmuna 11.2
Hanpsoxenus B Touke Ne2
Ne Ne Zj, q, bi , Pi. i Zi k. O i
MIPSMOYTOJIBHIUKOB M M | klla| b b; ¢l xIa
1 «+» 25 19 | 290 | 1,32 | 1,06 0,1782 51,7
2 «t» 4,25 | 3,25 1,31 | 0,62 0,2286 75,4
3 «t» 20 | 325|175 330 1,86 | 1,14 0,1983 65,4
4 «» 4,25 | 0,45 944 | 44 0,069 22,8
5 «» 1,75 | 0,45 389 | 44 0,0597 19,7

Oc2 =9L7+754+654-228-19,7 =150kIIa
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Tabmuma 11.3
Hanpsoxenus B Touke Ne3

NQ NQ Zi) a|a bl’ p|’ i i k . O-ZC,i !
IPSMOYTOJIbHUKOB M M M | xla | b b; ¢ xIla
1 «t» 25 |19 | 290 | 132|211 | 0,0933 27,1
2 «t» 4,25 | 3,25 131 | 1,23 | 0,1654 54,6
3 «t» 40 325|175 330 1,86 | 2,28 | 0,1009 33,3
4 «» 4,25 | 0,45 9,44 | 889 | 0,0316 10,4
5 «» 1,75 | 0,45 3,89 | 889 | 0,0199 6,6
O3 =271+54,6+333-10,4-6,6 =98«Ila
Tabmuna 11.4
Hanpspkenus B Touke Ned
N(—) N(—) Zi1 a|a bl’ p|’ ﬁ i k . GZC,i '
IPSMOYTOJIBHUKOB M M M | xla | b b; ¢ xIa
1 «t» 25 |19 | 290 | 132|316 | 0,0508 14,7
2 «t» 4,25 | 3,25 131|185 | 0,1013 33,4
3 «t» 6,0 | 325|175 330 1,86 | 343 | 0,0571 18,8
4 «» 4,25 | 0,45 9,44 | 13,3 | 10,0155 51
5 «» 1,75 | 0,45 3,89 | 13,3 | 0,0084 2,8

Ocq =14,7+334+188-51-2,8="59«klla

[To mosydeHHBIM 3HAYCHUSAM HANPSHKCHUH CTPOUM BIIIOPY pacipeeICHHsI
HanpsbkeHud o, (puc. 11.3).

p;= 290kMa ppy= 330«Ma

/AN A/ A/ A/

m.1 142kMNa
z=1,0m

2

m. 150kMa

z=2,0m

m.3 98kMa
z=4,0m

m.4 59«Ma
z=6,0m

Puc.11.3. Dmropa pacripeieseHus HapsKeHHH
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12. 3BAJAYA Nel2. OnpenesieHue qaBJjieHusi TPyHTA
HA MOJANMOPHYIO CTEHKY

12a. Onpeoenenue oasnenus na NOONOPHYIO CHIEHKY
Om u0eanbHoO Cblnyuezo 2pynma

YciaoBus 3agaum.

[ToanopHas cTeHka BbICOTOM H ¢ aOCOMIOTHO TIaAKUMH BEPTUKAIbHBIMU
rpaHsMHA ¥ TOPU3OHTAIBHON NOBEPXHOCTBIO 3ACBINKM T'PYHTA 32 CTEHKOW UMEET
3arnyosenue ¢pyHaamenTa h.

OnpenenuTs aKTUBHOE U MACCUBHOE JIABJICHUE CBIITYYEro IPyHTA Ha MOJ-
NopHYyI0 CTeHKy. Mcxonnbie mannbie mpuBeneHsl B Ta6m. [11.10. Cxema mon-
MOPHOM CTEHKH mpejcTaBieHa Ha puc. 12.1. [Ipu mocTpoeHnn pacdyeTHO# cxe-
MBI 1 JIII0P aKTUBHOI'O U ITACCUBHOIO JABJICHUM I'PyHTA Ha IOAIOPHYIO CTEHKY
cieayeT MpuHUMATh MacmTad paccrosHui 1:50, macmtad maBiaenuit 25 klla B
1cm.

a

c=0
20

i

=

Puc.12.1. Cxema nmoanopHo# cTeHku k 3amade Nol2a

YKa3zaHus K pelieHuo.

OO61iee BeIpaKeHHE ISl ONIPEACICHUS TaBICHUS ChIITYYUX IPYHTOB UMEET
CHEIYIOIINI BU;

oy :7.z.tgz(450 Jzoj, (12.1)

I1€ Z — PacCTOSHHE TOYKHU OT IOBEPXHOCTHU 3ACHIITKH.
MakcumanbHOE€ aKTUBHOE JAaBJICHUE TPYHTAa HAa BEPTUKAIBHYIO TJIaJKYIO
CTeHKy npu z=H:

() :y-H-tgz(450 —(gj. (12.2)
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Dmopa pacipeieNIcHus JaBIICHHUS 110 TPAHsAM CTEHKHU OYIET TPEyroNbHOI.
PaBHOﬂeﬁCTBYIOHIaH AKTUBHOI'O JABJICHUA Ha IIOAIIOPHYIO CTCHKY pPdBHA ILIIO-
maaun SIHOPbI AABJICHUA:

H
E, = Oa(H) ? (12.3)

MaxkcuManbHOE€ IacCUBHOE AaBJICHUC T'PYHTA Ha 3aJHIOI0 I'PaHb BCPTU-

KaJIbHOM cTeHBbI 1pu z=h:

—y.n-ta? a5+ 2| 12.4
opmy =7-h-19 ( 2) (12.4)
PaBHOAENCTBYIOIIAS TACCUBHOTO JABJICHHUS
h
Ep :Gp(h) E (125)

IIpumep pacuera.

Hcxoouwvie oannvie:

- BeICOTA CTeHKN H=6 M;

- BBICOTA 3arny0ieHust cTeHku h=1,5 M;

- YroJl BHYTPEHHETO TPEHUS IPyHTA p=16°;
- yrenbHblit Bec TpyHTa y=22 KH/M',

Pewenue:

AKTHUBHOE JIaBJICHHE IPyHTa HAa MOATIOPHYIO CTCHKY:

O a(H) =7-H-t92(45° —§j= 22. 6-t92(45° —1263):75Kna.

PaBHOz€EMCTBYIOIAs AKTUBHOTO TABIICHUS:

Ea = a(H) 2127522225 KH/M

[TaccuBHOE naBiieHHE TPYHTA HA NOATIOPHYIO CTEHKY:

2 o @ 2 . 16
o =v-h-t 45 + =~ |=22-15-t 45" +~—— | =58 1kI]a.
p(h)y =7 g ( 2) g ( 2)

PaBHOEHCTBYIOIIIAS TACCUBHOTO JIABJICHUSA:

h 15
Ep :O'p(h) . 5258,1 5 243,58 kH/m.

[To moay4YeHHBIM JAHHBIM CTPOUM PACUETHYIO CXEMY M DIIOPY HaIpshKe-
Huit (puc. 12.2).
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I

5 9
o 3 |
J, Tp(h) | , Oa(H)

Puc.12.2. PacdeTHast cxema MOANOPHON CTEHKH

Ty
1 ._.rf\:‘:.'H

126. Onpeodenenue oasenus Ha NOONOPHYIO CHEHKY
Om UOeanbHO CHINYYe20 CPYHMA C y4enmom npuzpy3a Ha nOGEPXHOCmU

YciaoBus 3agaum.

OnpenenuTs aKTUBHOE JaBJICHHUE CHIITyYEro rPyHTa Ha MOJMOPHYIO CTEH-
Ky C y4eTOM MpUrpy3a Ha TMOBEpXHOCTU. VcxomHble NaHHbIE TPUBEACHBI B
tabn. [11.10. Cxema k 3amade mpejacraBieHa Ha puc. 12.3. Ilpu moctpoeHuun
pacyYeTHOM CXEMBI M 3IIOPHI AKTUBHOTO JABJICHUS TPYHTA Ha MOIIOPHYIO CTCH-
Ky clienyeT mpuHuUMaTh Macitad paccrosiuuid 1:50, macimtadb nasienuit 25 klla
B 1 cm.

777 777

-

Puc.12.3. Cxema oAIOpHOM CTEHKH K 3a1ade Nel26

Yka3aHusl K peleHHIo.

JlelicTBHE CILIOIIHOIO PAaBHOMEPHO PACIPENEIICHHOIO IMPUrPy3a B 3TOM
CJIy4ae 3aMEHSIETCS S3KBUBAICHTHOM BBICOTOM CJIOSI TPYHTA, PABHOM:

hg = 2. (12.6)
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AKTHUBHOE AaBJICHHEC Ha YPOBHEC BEpXa HO,Z[HOpHOﬁ CTCHKM:

Ta(hg) =7 Ny 't92(45° —(gj- (12.7)
AKTI/IBHOC JABJICHHUEC HA ypOBHC IIOJOIIIBEI HOI[HOpHOﬁ CTCHKMH.
Cuthg+) =7 (hy + H)- tgz(45° - gj . (12.8)

PaBHOﬂCﬁCTBymmaH AKTHUBHOI'O JAaBJICHUA:

Ouh.) TOa(h. +H
g, =) T e D (12.9)
2

IIpumep pacuera.

Hcxoouwvie oannvie:.

- UHTEHCHBHOCTH MPUTPY3KH Ha oBepxHocTH rpyHTa (| =50k[]a;
- FEOMETPUYECKHE MTapaMeTphl MOANOPHON CTEHBI U TPYHTA TE XKeE.

Pewenue:

DKBUBAJICHTHAS BBICOTA CJIOSA TPYHTA:

hg = = 50 507w
y 22

AKTHBHOE JIaBJICHUE Ha YPOBHE BE€pXa MOJMNOPHOI CTEHKHU:

2( 20 of o 16
Ga(hq)=7'hq'tg (45 —§)=22-2,27-tg (45 —2):28,36KHa.

AKTI/IBHOC JAaBJICHUC Ha ypOBHe IO JOIIIBEI HOI[HOpHOfI CTCHKMH.
Talhg+H) = }/-(hq +H)-tgz(450 - Z’j =22-(2,27+ 6)-tgz(450 —126J =103,3 kITa.

PaBHOEHCTBYIOIIAs AKTUBHOTO JIABJICHUS:

Ta(hg) + Ca(hy+H) H = 28,36+1033 6=395.0 kH/m
2 2 o

[To moay4YeHHBIM JAHHBIM CTPOUM PACUYETHYIO CXEMY M DIIOPY HaIpshKe-
Huit (puc. 12.4).

E,=
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Puc.12.4. PacueTHast cxema MOANOPHON CTCHKH

126. Onpeoenenue oasieHus Ha NOONOPHYIO CHEHKY
Om C6A3H020 ZPYHMA

YciaoBusd 3agaum.

OnpenenuTs aKTUBHOE M MACCUBHOE JAaBJIEHUE CBA3HOIO TPyHTA Ha MOJ-
nopHyto cteHky. Mcxoansie nanabie npuBeaeHs! B Tabn.I11.10. Cxema k pacue-
Ty TipencraBieHa Ha puc.12.5. [Ipu mocTpoeHnn pacyeTHON CXEMBI U JIMI0p aK-
TUBHOTO U MACCUBHOIO JAaBJIEHUI I'PYHTA Ha MOANOPHYIO CTEHKY CIEAYEeT MpHU-
HUMaTh MaciTad paccrosHuit 1:50, macmtad gasnenwnii 25 klla B 1 cm.

I/

c=0
p=0

777777

=

Puc.12.5. Cxema MoAMOpPHOHN CTEHKH K 3aaade Nel2B

Yka3aHus K peleHHIo.

HeﬁCTBHC CUJI CHCINVICHUA 3aMCHACTCA BCCCTOPOHHHUM AABJICHHCM CBA3HO-
CTH:

Pe = : (12.10)



Jlaniee MpUBOAMM J1aBJIEHUE CBSI3HOCTH 1O BEPTUKAIU K SKBUBAJICHTHOMY
CJIOIO TPYHTA:
c

y-tge
AKTI/IBHOG JABJICHHUEC HA ypOBHe IIOJOIIIBEI HOI[HOpHOfI CTCHKU.

Oa(H+h") :7/'(H + h,)'t92(450 _(20)_ Pe- (12.12)

HOI[CT&BJ'I}IH 3HAUYCHMUS U HpCO6p330BI>IBaSI, [MOoJIy4acM:

c 2( 420 @ C
n=7-|H g2 450 P |- C _
CalH+) y( +7-tg(pJ g( 2) tge

=y-H -tgz[450—§j—2-c-tg(450 —(gj. (12.13)

Ha nekoropoii riryOuHe cymMMmapHOe JaBiieHHE OyJeT paBHO HYJIIO, U3
ycioBust o, =0 Haxogum BeICOTY N,

hl

(12.11)

h- ¢ (12.14)
tg| 45° - (/’j
s
PaBHOﬂeﬁCTBYIOHIaH AKTHUBHOI'O JABJICHUA:
o n-(H =h

a
2
PaBHoelicTByIOIIIasE TACCUBHOTO JIaBJICHUS B CBSI3HBIX TPyHTa OYyJET paB-

Ha.
.h?
£ =7 -tg2(450+§j+2-c-h-tg(450 +§J (12.16)

IIpumep pacuera.

HUcxoouwvle daunvie:

- YroJl BHYTPEHHETO TPEHUs rpyHTa 0=21°;

- yaensHoe cueruienne rpyHnra ¢=18 klla;

- YIAEIbHBIN BEC TPyHTA y=22 kH/™M>;

- FEOMETPUYECKHE MTapaMEeTPhl MOANOPHOM CTEHBI TE XKeE.

Pewenue:

JlericTBUE CUJI CUEIUIEHHUS 3aMEHSEM BCECTOPOHHUM HABJIEHUEM CBS3HO-
CTH:

o, = C = 8 4688«

“tgp 0384
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I[anee l'IpI/IBOL[I/IM BepTHKaHBHOC JABJICHUEC CBA3HOCTH K BKBI/IBaJIeHTHOMy
CJIOIO TpyHTA:
C 18

Cy-tgp 22-0,384
AKTI/IBHOG JABJICHHUEC HA ypOBHC IIOJOIIIBEI HOI[HOpHOfI CTCHKMH.

Ca(H+h) =7 - H -tgz(45° —gj—Z-c-tg[%o _ﬁj:

_ 22-6-t92(450 —Zzlj—z-ls-tg(%o _221j =38,0 xIla.

h!

2,13m.

- 2¢ 28 o

- 21
gl 45° -2 | 22t 450—)
rofas'-9 ] 22gfas'-2

PaBHOAENCTBYIOIIAS aKTUBHOTO JABJICHHUS:
_ Oa(H+h)-(H=h) 38.(6-2.37)
a 2 -
PaBHOAEHCTBYIOIAS TACCUBHOTO JABJICHHUS
2
E, :M-tg2(450 +¢j+2-c-h-tg(45° +¢):
2 2 2

2
_22:15 .tgz(

E =68,97 xH/m.

45° +221j 2 -18-1,5-tg(450 +221j =131,59 kH/m.

[To moNy4eHHBIM JaHHBIM CTPOUM PACUETHYIO CXEMY W JMIOPY HampsoKe-
Huit (puc. 12.6).

= T
= =
IR RREN
N 4\
i T
=
/i A = Eq
— E j my
, O p(h) % AL oo =

Puc.12.6. PacyeTHast cxema MoAMOPHON CTEHKH
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Ipunoowcenue 1
Taomumna I11.1
Ucxonusie nagusie 11 3agayu Nel

o Nro-1 Nro-2 Nra-3

% \ y (CyrnmHOK) (Tecok) (ruHa)
= IF 1P

g | kH | kHwM | hy, ol . ?, c, ha, v hs, I
< M |kH/m rpan | klla M |kH/™m M |kH/™M
1 2 3 4 5 6 7 8 9 10 11 12 13
1 | 850 | 45 1,8 | 20,2 | 025 | 05 32 5 25 | 208 | 25 | 218
2 | 900 50 20 | 191 | 033 | 0,6 28 7 35 (18,7 3,0 | 20,7
3 1050 | 85 19 | 171|041 | 08 30 6 2,7 |19,1| 35 | 18,6
4 | 950 65 21 | 178 | 0,26 | 0,7 27 8 34 | 209 | 2,7 | 195
5 1250 | 50 23 | 191|034 | 0,6 25 9 42 1212 | 36 | 204
6 | 850 75 2,1 | 181 | 042 | 0,7 20 6 38 [190| 48 | 195
7 | 1100 | 55 20 | 190 | 0,27 | 0,6 24 10 29 196 | 34 | 205
8 1000 | 70 2,3 | 183 | 050 | 0,7 26 8 47 1185 | 29 | 193
9 | 950 65 20 | 182 | 043 | 0,7 24 14 32 | 193] 42 | 195
10 | 800 | 45 23 | 203|028 | 0,5 20 12 26 | 210| 3,7 | 216
11 | 1050 | 70 21 | 170|036 | 0,8 23 10 30 [212| 40 | 182
12 | 1250 | 65 19 | 206 | 0,44 | 05 19 9 34 |192| 31 | 222
13 | 1250 | 80 20 | 190|029 | 0,6 18 14 28 |21,1| 29 | 204
14 | 1200 | 85 21 | 19,2037 | 0,6 23 8 3,7 [210| 43 | 205
15 | 1150 | 55 22 | 172 1045 | 0,8 24 15 43 | 191 | 47 | 185
16 | 1050 | 40 2,3 | 190|030 | 0,6 21 16 48 1198 | 51 | 20,2
17 | 850 65 22 | 171|038 | 0,8 16 9 39 [20,3| 26 | 183
18 | 950 70 2,1 | 193|046 | 0,6 19 16 34 (185 | 2,7 | 20,8
19 | 1000 | 55 23 |169 031 | 0,8 18 18 28 |205| 24 | 179
20 | 1300 | 70 24 1205|039 | 0,5 16 14 2,7 | 179 | 50 | 22,0
21 | 1450 | 65 21 | 17,2 | 047 | 0,8 13 12 39 (20,2 42 | 186
22 | 1150 | 75 19 |1 169 0,32 | 0,8 14 15 47 1183 | 36 | 18,0
23 | 1050 | 55 20 | 181 | 0,40 | 0,7 13 17 46 | 204 | 3,7 | 194
24 | 950 60 19 | 20,7 | 048 | 05 15 15 40 | 195 | 45 | 222
25 | 1200 | 75 21 | 194 | 050 | 0,6 12 18 25 |18,1| 52 | 20,9
26 | 1150 | 40 22 | 1831035 | 0,5 15 17 45 1201 | 45 | 18,9
27 | 950 | 35 19 | 204 | 056 | 0,6 17 15 50 [195| 35 | 21,0
28 | 1320 | 65 23 | 196 | 0,35 | 0,5 20 16 38 [211| 52 | 205
29 | 1270 | 50 24 | 189 | 045 | 0,7 13 10 46 | 203 | 48 | 19,6
30 | 1300 | 45 20 | 21,3034 | 0,6 17 14 39 [189| 39 | 189
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Taomumna I11.2
HUcxonusie nanueie 11 3agagu Ne2

NIrn-2

© NUT'D-1 (mecok) (rmuHa,
z . 1,<0,25)
S| == | =| 5 ’ =
Sl S|l= || = = | = o | E T E| 2
M o = = S>> = =
ol S e =i S =2 25| =
& P el = | 3 < % g

N uT ST
1 2 3 4 5 6 7 8 10 | 11 12 13 14
1 (24| 34 13|38 | 32 | 19 | 265 124 | 24 7 20 28 2,6
2 |12 17 |15] 180 | 29 | 18 | 26,6 9,8 17 8 19 18 2,2
3 128] 39 |14] 360 | 36 | 20 | 265 11,8 | 15 7 19 38 | 21
4 16| 22 |16| 280 | 35 | 20 | 26,6 141 | 13 6 20 31 2,3
5114 20 (12| 260 | 29 | 19 | 26,7 10,6 | 16 7 18 32 2,5
6 |20 28 (16| 320 | 48 | 20 | 26,6 13,3 | 18 9 19 23 3,6
7 132 45 (12| 410 | 50 | 18 | 26,7 15,2 | 28 8 20 42 3,3
8 |24 | 43 |15] 310 | 44 | 20 | 26,5 129 | 21 9 19 29 2,7
9 |16 29 (13| 220 | 45 | 17 | 26,5 10,2 | 19 7 20 20 3,4
10 | 20| 36 |17 | 270 | 41 | 16 | 26,6 11,2 | 13 7 19 24 | 2,8
11 (21| 29 |20 180 | 3,7 | 17 | 26,2 106 | 12 9 17 18 2,2
12 | 25| 35 |16 | 220 | 46 | 19 | 26,8 155 | 12 7 20 27 2,5
13 18| 25 | 17| 430 | 31 | 21 | 26,6 13,3 | 15 8 19 20 | 2,0
14 (24| 22 [ 18| 35 | 3,7 | 20 | 26,4 124 | 12 | 10 18 17 2,3
15 | 25| 36 | 27| 420 | 57 | 17 | 26,8 148 | 17 9 17 22 2,6
16 | 21| 38 | 25| 240 | 42 | 16 | 26,7 106 | 12 8 16 21 3,4
17 | 15| 21 | 17| 360 | 35 | 18 | 26,3 123 | 15 7 19 20 3,2
18 | 17| 24 | 18| 190 | 45 | 19 | 26,9 15,7 | 16 | 10 20 21 3,8
19 | 20| 25 |19 | 310 | 43 | 20 | 26,6 149 | 21 | 11 18 23 15
20 119 27 |19 260 | 34 | 17 | 264 136 | 14 | 13 21 17 2,5
21 |25 35 |20 370 | 70 | 16 | 26,5 114 | 12 | 12 16 19 3,9
22 |15 21 |16 | 400 | 40 | 18 | 26,8 145 | 17 | 14 22 20 1,6
23 | 1,7 24 | 17| 260 | 44 | 17 | 26,9 123 | 16 | 10 19 21 18
24 | 16| 51 |16 ] 330 | 35 | 20 | 26,6 136 | 13 8 17 17 14
25127 38 |30 220 | 6,2 | 15 | 26,7 16,8 | 10 9 16 25 3,6
26 {30 42 | 37| 430 | 85 | 18 | 26,3 116 | 11 | 10 18 21 | 4,7
27 | 1,7 30 |20 170 | 4,7 17 26,4 124 | 19 8 19 24 1,9
28 [ 25| 35 23| 370 | 6,3 | 19 | 26,6 155 | 16 7 17 19 | 3,0
29 (18| 32 |18 | 230 | 47 | 16 | 26,8 136 | 21 | 10 20 20 2,1
30 {21 30 |[25] 280 | 59 | 17 | 26,2 149 | 17 | 12 19 19 3,7
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Taomumna I11.3
HUcxonusle nannble 11 3agaun Ne3

Uro -1 Urn -2

Ne Pasmepsl (cymecn) (rmuHa)

Bapu | lf xbs momor- d, P,

pu- BBl (DyH/1a- M Mlla

aHTa MEHTa, M hy, Ey, ha, E>,

M Mlla M Milla

1 2 3 4 5 6 7 8
1 20 x 15 2,5 0,25 5 16 20 21
2 18 x 14 3,5 0,22 6 14 12 22
3 15 x11 2,2 0,30 4 18 18 25
4 25 x 17 2,8 0,20 6 17 25 23
5 20 x 14 2,3 0,24 5 16 18 27
6 12x 12 2,7 0,27 7 14 21 24
7 19 x 11 2,4 0,22 6 13 22 23
8 17 x 13 3,2 0,25 8 20 16 30
9 14 x 14 2,3 0,21 9 15 28 24
10 15x 10 2,5 0,25 5 16 20 21
11 18 x 12 3,0 0,19 6 15 14 17
12 13 x 13 3,2 0,20 7 19 28 22
13 30 x 25 2,7 0,22 8 17 19 25
14 19 x 14 2,3 0,27 6 13 21 26
15 10 x 10 2,0 0,30 9 18 28 28
16 20 x 10 2,7 0,29 7 17 22 27
17 22 x 13 1,6 0,23 6 15 19 19
18 11 x11 2,8 0,19 8 12 21 26
19 30 x 20 3,5 0,20 10 19 20 30
20 27 x 17 4,0 0,19 9 16 18 20
21 15 x 15 2,5 0,24 8 14 15 28
22 22 x 12 1,8 0,25 5 18 27 33
23 19 x 16 3,5 0,17 9 15 22 23
24 25 x 25 3,5 0,23 12 16 15 25
25 18 x 12 2,8 0,20 6 14 17 30
26 22 x 13 3,3 0,15 7 17 16 26
27 14 x 14 3,1 0,21 9 18 20 28
28 21 x 15 2,8 0,15 10 15 24 31
29 19 x 10 4,2 0,17 8 12 20 24
30 15 x 15 3,0 0,21 6 18 15 28
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Taomuma I11.4
HUcxonusle nanuble 11 3agaun Ned

Ne NIrna-1 NIrn-2 NIrn-3

sap | p, by d (TIecok) (cymecn) (rmuHa)
pu- | xlla | m M

aHTA 1 Ey, |Hy | Ep | Hp | Es | Hs

kH/M® |MIa | m | MITa | M | MIla | ™

1 2 3 4 5 6 7 8 9 10 11
1 200 1,50 1,65 15 7 5 11 2,5 13 8
2 185 1,35 1,50 19 11 4,5 10 3 12 9
3 195 1,40 1,70 18 8 3,5 12 4 10 10
4 220 1,60 1,50 17 6 4 13 4,5 9 12
5 210 1,60 1,60 16 5 2,5 10 3,5 11 10
6 200 1,55 1,60 18 6 3 12 3 10 9
7 190 1,50 1,50 17 12 4,5 10 4 8 11
8 205 1,45 1,60 19 10 2,5 14 3,5 11 5
9 200 1,60 1,80 15 15 3 10 5 14 10
10 195 1,50 1,70 19 14 5 9 4 13
11 215 1,60 1,90 16 12 4 10 3,5 15
12 170 1,40 1,60 20 12 2,5 15 3 18 12
13 250 2,00 | 2,10 17 10 3,5 9 5 15 9
14 150 1,65 1,70 19 12 3 8 4 9 12
15 180 1,60 1,50 20 5 4 11 3,5 17 6
16 195 1,65 1,80 15 6 4,5 12 2 15 8
17 190 1,50 1,70 16 5 2,5 10 3 14 7
18 185 1,80 1,80 18 7 3,5 12 55 17 9
19 200 1,90 | 2,00 19 8 4 12 4,5 16 10
20 210 2,00 | 1,80 15 6 3 15 4 13 10
21 160 1,25 1,70 19 9 3,5 12 2,5 11 8
22 175 1,50 1,50 16 7 4 11 3,5 14 12
23 185 1,40 1,50 20 11 2,5 12 4 6 8
24 195 1,60 1,65 20 15 4,5 13 2 10 10
25 180 1,50 1,60 15 12 4 9 3,5 16 9
26 190 1,80 1,80 16 11 3,5 10 4 9 7
27 180 1,40 1,70 18 6 3 16 3 11 13
28 200 2,00 | 2,10 19 6 4 12 4,5 13 10
29 185 1,50 1,80 15 9 2,5 16 2 18 9
30 205 1,80 | 1,60 19 10 3,5 12 1 17 13
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HUcxonusle nannble 11 3agaun Neb

Taomumna I11.5

nro-2

g NUI'D>—1 (cyrnuHoK) (Hezgléﬂl\f{eegmﬂ NUI'D-3 (rnuna)

S | Ny, | My, IUIOTHOCTH)

§ KH KH'M h E! h E” h EW

S 1 ' ' 2 ) " 3 ' m
B M I Ml(')[a Y M Mlgla Y M I Mlqla Y
1 2 3 4 5 6 7 8 9 10 11 12 13 | 14
1 | 850 45 18 [ 0,25 | 14 25 | 16 25 | 0,2 | 28

2 | 900 50 20 (0,33 | 12 3,5 | 18 30 | 0,13 | 18

3 1050 | 85 19 [ 041 | 15 2,7 | 19 35 | 001 | 38

4 | 950 65 2,1 10,26 | 13 34 | 20 2,7 | 0,05 | 31

5 1250 | 50 2,3 10,34 | 16 42 | 11 3,6 | 0,14 | 32

6 | 850 75 21 | 042 | 12 0.34 38 | 10 0.28 48 | 0,22 | 23 04
7 | 1100 | 55 2,0 | 0,27 | 13 29 | 19 34 | 0,27 | 42

8 |1000| 70 23 [ 050 11 4,7 | 18 29 | 0,30 | 29

9 | 950 65 20 [ 043 | 19 32 | 19 42 | 033 | 20

10 | 800 45 2,3 10,28 | 13 26 | 20 3,7 | 0,28 | 24

11 | 1050 | 70 2,1 | 0,36 | 12 30 | 11 40 | 0,16 | 18

12 | 1250 | 65 19 (044 | 12 34 | 19 31 | 0,14 | 27

13 | 1250 | 80 20 [ 0,29 | 15 28 | 12 29 |1 0,29 | 20

14 | 1200 | 85 2,1 | 0,37 | 12 3,7 | 17 43 | 0,27 | 25

15 | 1150 | 55 2,2 | 045 | 17 43 | 19 47 | 0,35 | 22

16 | 1050 | 40 2,3 [ 0,30 | 12 0.33 48 | 19 031 51 |-0,01( 21 0.39
17 | 850 65 2,2 10,38 | 15 39 | 20 26 | 0,30 | 20

18 | 950 70 2,1 | 0,46 | 16 34 | 18 2,7 | 0,16 | 21

19 | 1000 | 55 23 (031 11 28 | 17 24 | 0,21 | 23

20 | 1300 | 70 24 10,39 | 14 2,7 | 16 50 | 0,19 | 17

21 | 1450 | 65 21 | 047 | 12 39 | 20 42 | 0,25 | 19

22 | 1150 | 75 19 (032 | 17 4,7 | 18 36 | 0,12 | 20

23 | 1050 | 55 20 | 0,40 | 16 46 | 16 3,7 | 0,30 | 21

24 | 950 60 19 (048 | 13 40 | 17 45 | -0,1 | 19

25 | 1200 | 75 2,1 10,50 10 25 | 18 52 | 0,18 | 25

26 | 1150 | 40 22 1035 11 0.36 45 | 15 0.29 45 | 03 | 21 0.38
27 | 950 35 19 105 | 9 50 | 19 35 | -0,05( 24

28 | 1320 | 65 2,3 10,35 | 16 38 | 21 52 | 0,25 | 19

29 | 1270 | 50 24 1045 | 10 46 | 20 48 | 0,15 | 20

30 | 1300 | 45 2,0 | 0,34 | 17 39 | 18 39 | 0,24 | 19
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HUcxonupie nanusle 11 3agayn Neg

Taomumna I11.6

Y nenbHbBIN yron Y nenpHOE
BHYTPCHHETO

Bricora 3aokeHue | BEC IPyHTa TpeHus CIICTIJICHHUEC

Ne IPYHTOBOI'O | TPYHTOBOIO | OTKOCAa U IpyHTa OT- rpyHTa OT-

BapuaHTa OTKo;;a H, OTI::ca ersaz;I;O- KOCA 1 €10 (I)(COHCOaBI/Ia ;:;2,

» xH g OCHOBAaHHUS c. xIla
@, Trpajg

1 2 3 4 5 6
1 9,0 0,7 19,6 20 19
2 13,0 1,8 21,0 19 22
3 15,0 0,9 19,8 17 17
4 14,0 1,2 21,0 20 20
5 10,0 0,8 20,0 16 55
6 11,0 1,3 20,5 15 45
7 15,0 1,9 19,9 19 49
8 7,0 1,0 19,5 18 18
9 12,0 1,7 20,0 22 20
10 6,0 2,0 19,5 21 23
11 8,0 11 20,5 16 16
12 11,0 1,4 19,8 19 18
13 14,5 1,6 20,2 17 15
14 11,5 0,7 20,9 18 21
15 10,5 1,5 20,8 21 23
16 14,5 2,0 19,7 20 19
17 12,0 1,2 20,6 14 14
18 10,5 1,8 19,8 22 22
19 8,5 1,6 19,6 23 20
20 9,0 0,9 20,4 19 25
21 14,5 1,3 19,7 15 24
22 16,0 1,7 20,4 10 27
23 12,5 0,8 20,8 17 24
24 15,5 2,0 19,4 16 26
25 16,0 1,6 20,3 17 27
26 11,5 1,4 20,7 14 27
27 9,5 0,9 19,8 18 23
28 10,0 1,0 20,4 20 24
29 12,5 1,7 19,4 16 29
30 14,0 1,2 20,0 18 27
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HUcxonusie nanueie 11 3aga4qu Ne9

Taomumna I11.7

[upuna ['mybuna | YaenbHbIN Bec yron
No BHYTPEHHETO
BApUAHTA KOO OTYCRARHA rpyHTa3 TPEHUS TPYHTA
b, M ho, M y, KH/M
®, I'pan
1 2 3 4 5
1 8 14 18 30
2 9 15 18,5 34
3 10 16 18,8 35
4 11 17 18,3 33
5 12 18 18,5 30
6 13 9 18,1 32
7 14 10 18 30
8 15 11 18,1 31
9 16 12 18,2 32
10 7 13 18,2 33
11 8 14 18,3 34
12 9 15 18,4 35
13 10 16 18,5 36
14 11 17 18,6 37
15 12 18 18,7 30
16 13 19 18,8 31
17 14 20 17 32
18 15 9 17,1 33
19 16 10 17,2 34
20 7 11 17,2 35
21 8 12 17,3 36
22 9 13 17,4 37
23 10 14 17,5 30
24 11 15 17,6 31
25 12 16 17,7 32
26 13 17 17,8 33
27 14 18 18,3 34
28 15 19 18,5 35
29 8 20 18,1 36
30 9 18 18 37
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Hcxonubsie nanueie a1 3agagqu NelO

Taomumna I11.8

Yron
No I'mybuna | YnaensHslid | BHyTpeHHero | Illar pac-
KOTJIOBaHA | BEC rPyHTa TPEHUs ITIOPOK
BapHarTa H, ™ 7, KIF_’I3/’§3 rngTa S,pM
¢, Tpan
1 2 3 4 5
1 3 18,0 30 4,0
2 3,5 18,5 34 3,0
3 4 18,8 35 2,5
4 5 18,3 33 3,5
5 4,5 18,5 30 3,2
6 4,2 18,1 32 3,2
7 51 18,0 30 2,5
8 5,2 18,1 31 2,6
9 5,3 18,2 32 2,7
10 54 18,2 33 2,8
11 5,5 18,3 34 2,9
12 4,7 18,4 35 3,0
13 4,6 18,5 36 3,1
14 3,9 18,6 28 3,2
15 4 18,7 30 3,3
16 4,1 18,8 31 3,4
17 4,2 17,0 32 3,5
18 4,6 17,1 33 3,6
19 3,9 17,2 34 3,7
20 4 17,2 35 3,8
21 4,1 17,3 29 3,9
22 4,2 17,4 37 4
23 4,3 17,5 30 3,1
24 4,4 17,6 31 3,2
25 4,5 17,7 32 3,3
26 4,6 17,8 33 3,4
27 4,7 18,3 34 3,5
28 4,8 18,5 35 3,6
29 4,9 18,1 36 3,7
30 5,0 18,0 28 3,8
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Hcxonubsie nanueie 11 3agagu Nel 1

Taomumna I11.9

Ne 1, ds, Co, d,, Py, Py, L, Pacuernas
n/n M M M M klla klla M BEPTHUKAJIb
1 1,90 2,50 2,30 3,30 280 310 2,80 M,
2 2,30 3,30 2,40 4,00 240 350 3,30 M,
3 2,60 2,90 2,50 3,50 320 290 3,50 M3
4 2,10 2,60 2,40 5,00 340 380 3,00 M,
5 1,90 2,50 2,80 6,00 290 330 2,80 M3
6 2,20 2,20 2,40 3,00 260 360 3,00 M,
7 1,90 1,90 2,60 2,90 280 320 3,20 M,
8 2,10 2,50 2,40 4,00 310 410 3,40 M,
9 1,90 2,70 2,50 3,50 320 340 3,20 M3
10 | 240 5,00 2,40 6,00 380 320 4,00 M,
11 | 2,00 2,60 2,20 3,50 300 350 2,70 M3
12 | 2,20 3,50 2,30 4,20 250 360 2,80 M,y
13 | 2,50 3,00 2,50 3,60 350 300 3,20 M,
14 | 2,00 2,50 2,50 4,80 360 400 3,10 M,
15 | 2,10 2,60 2,70 5,00 320 380 3,45 M3
16 | 2,30 2,40 2,30 3,60 280 390 3,00 M,
17 | 2,00 2,00 2,50 3,00 300 350 3,10 Ms;
18 | 2,20 2,60 2,50 4,20 330 430 3,30 M,
19 | 2,00 2,80 2,40 3,80 340 380 3,00 M,
20 | 2,20 4,80 2,50 5,50 320 340 4,10 M,
21 | 2,20 4,80 2,40 3,80 240 380 2,9 M3
22 | 2,30 2,40 2,70 5,00 260 330 3,1 M,
23 | 2,00 2,00 2,40 3,80 310 340 2,7 M,
24 | 2,50 3,00 2,30 4,20 280 340 3,2 M,
25 | 2,00 2,60 2,30 3,60 350 400 2,8 M,
26 | 1,90 2,70 2,40 4,00 220 300 2,5 M,
27 | 2,20 2,20 2,40 3,80 300 390 3,0 M,
28 | 2,30 3,30 2,50 3,50 330 380 3,4 M3
29 | 1,90 2,50 2,40 3,00 340 390 2,9 M,
30 | 2,10 2,50 2,40 4,00 220 380 2,6 M;
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Taomuna I11.10

HUcxonubsie naHueie a1 3agagqu Nel2

Ne i, h, I'pyHT cpimyuni I'pyHT CBsA3HBIN a.
/1 M M 0, Y, 0, s C, klla
rpaj kH/™® rpaj kH/™® klla

1 6,0 1,80 17 19,6 16 20,5 16 150
2 8,0 2,20 21 21,5 19 19,8 18 220
3 7,0 2,00 16 20,6 17 20,2 15 160
4 5,0 1,90 14 19,1 18 20,9 21 150
5 9,0 2,50 25 20,3 21 20,8 23 180
6 4,0 1,60 18 21,8 20 19,7 19 120
7 6,0 1,90 12 20,8 14 20,6 14 240
8 10,0 3,20 19 19,4 22 19,8 22 200
9 8,0 2,30 16 20,4 23 19,6 20 150
10 7,0 2,40 20 21,3 19 20,4 25 140
11 5,0 1,5 24 20,1 15 19,7 24 130
12 6,5 2,2 19 19,4 10 20,4 27 270
13 9,5 2,6 17 21,1 17 20,8 24 210
14 7,0 2,0 24 20,5 16 19,4 26 190
15 12,0 3,2 21 19,6 17 20,3 27 185
16 11,0 3,4 26 21,1 14 20,7 27 160
17 6,5 2,7 24 20,4 18 19,8 23 200
18 7,5 1,8 28 21,4 20 20,4 24 270
19 8,5 2,1 30 19,7 16 19,4 29 180
20 9,0 2,6 17 20,7 18 20,0 27 195
21 13,0 3,9 24 21,3 14 19,7 27 165
22 9,5 2,5 20 19,8 13 19,8 24 170
23 6,5 1,8 21 20,6 18 20,7 26 210
24 8,5 2,4 19 19,4 20 20,3 18 150
25 11,0 3,2 27 21,5 17 19,4 29 170
26 13,5 3,4 26 20,6 21 19,9 17 160
27 7,5 2,4 21 19,4 16 19,2 26 180
28 9,0 2,8 19 21,6 17 20,6 27 200
29 15,0 4,1 22 20,2 13 20,4 28 240
30 12,5 3,2 27 21,0 12 20,8 27 180
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Ipunoowcenue 2

CnpaBoyHble TA0IUIBI

Taomuma [12.1

Pacuetnpie conpoTuBieHus Ry mbI1eBaTO-TIMHUCTHIX
(HEempoCca0YHbIX ) TPYHTOB

[TemeBaro-riuuucteie | Koaddumnuent no- 3unauenue Ry, xIla, npu
IPYHTBI pucrocty, € 1I0Ka3aTese TeKy4yeCcTH IpyHTa
J|_ =0 J|_ =1
Cynecu 0,5 300 300
0,7 250 200
CyrnuHkH 0,5 300 250
0,7 250 180
1,0 200 100
 i0705 081 0,5 600 400
0,6 500 300
0,8 300 200
1,1 250 100

IIpumeuyanue: [ npoMeXyTOUHBIX 3HaUEHUH J| U € 3HaYeHHEe PacyeTHOrO CONPOTHUBIIE-
HUs TpyHTa Ry onpenesnsercs 1o HHTEPHOISAIHH.

Tao6muma I12.2
3HaueHust KOYPPUITUEHTOB Y1 U Y2
Bunbl rpyHTOB Koao- Koadbdunument y.o ais
UIHMEHT [T o rosTamHBIX 3MaHUN | OTHOATAaXHBIX
Ye1 [P OTHOIICHUH WX JUTHHBI | KapKacHBIX
K BbicoTe L/H, paBHOM IPOM3JIaHUN
4 u Oonee 1,5 u menee
[lecku KpymnHbIE U CpEeIHEN KPYII- 1,40 1,2 1,4 1,0
HOCTH
Ilecku menkue 1,30 11 1,3 1,0
Ilecku neLIeBaTkIE:
MAaJIOBJIQ)KHEIE U BIaXKHBIE 1,25 1,0 1,2 1,0
HaCBIIIEHHBIE BOIOH 1,10 1,0 1,2 1,0
Cyriecu, CYTrJIMHKH U TJIMHBI TIPH
nokasarene tekyuects J. < 0,25 1,25 1,0 1,1 1,0
To xe, mpu 0,25 <J. <0,5 1,20 1,0 11 1,0
To xe, mpu J. > 0,5 1,10 1,0 1,0 1,0

Ipumeuanue: [Ipu npomexyTounsix 3HaYeHUsX L/H koaddumment y., onpenensercs mo
VHTEPIOJISILMH.
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Taomuma [12.3

3Hauenus koddduuuentos M,, Mg u M,

VYron KoadduunenTst VYron Koadduunentst
@, Tpaj M, M N @, rpaj M, M M.
0 0,00 1,00 3,14 23 0,69 3,65 6,24
1 0,01 1,06 3,23 24 0,72 3,87 6,45
2 0,03 1,12 3,32 25 0,78 4,11 6,67
3 0,04 1,18 3,41 26 0,84 4,37 6,90
4 0,06 1,25 3,51 27 0,91 4,64 7,14
5 0,08 1,32 3,61 28 0,98 4,93 7,40
6 0,10 1,39 3,71 29 1,06 5,25 7,67
7 0,12 1,47 3,82 30 1,15 5,59 7,95
8 0,14 1,55 3,93 31 1,24 5,95 8,24
9 0,16 1,64 4,05 32 1,34 6,34 8,55
10 0,18 1,73 4,17 33 1,44 6,76 8,88
11 0,21 1,83 4,29 34 1,55 7,22 9,22
12 0,23 1,94 4,42 35 1,68 7,71 9,58
13 0,26 2,05 4,55 36 1,81 8,24 9,97
14 0,29 2,17 4,69 37 1,95 8,81 10,37
15 0,32 2,30 4,84 38 2,11 9,44 10,80
16 0,36 2,43 4,99 39 2,28 10,11 11,25
17 0,39 2,57 5,15 40 2,46 10,85 11,73
18 0,43 2,73 531 41 2,66 11,64 12,24
19 0,47 2,89 5,48 42 2,88 12,51 12,79
20 0,51 3,05 5,66 43 3,12 13,46 13,37
21 0,56 3,24 5,84 44 3,38 14,50 13,98
22 0,61 3,44 5,04 45 3,66 15,64 14,64
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Taomuma [12.4

KoadduumeHT a npu onpeaeaeHn 0caaku METOI0OM IOCTOHHOTO

CYMMHUPOBaHHMS
Koadduuuent o nns pynnameHToB
¢=2zlb PSIMOYTOJIBHBIX C COOTHOIICHHEM CTOPOH paBHBIM 77=I/D | neHTOUHBIX
KPYHIRIX 777 g 14 18 2.4 3.2 50 (>10)

0,0 1,000 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000
0,4 0,949 0,960 | 0972 | 0975 | 0,976 | 0,977 | 0,977 0,977
0,8 0,756 0,800 | 0,848 | 0,866 | 0,876 | 0,879 | 0,881 0,881
1,2 0,547 0,606 | 0,682 | 0,717 | 0,739 | 0,749 | 0,754 0,755
1,6 0,390 0,449 | 0532 | 0,578 | 0,612 | 0,629 | 0,639 0,642
2,0 0,285 0,336 | 0,414 | 0,463 | 0,505 | 0,530 | 0,545 0,550
2,4 0,214 0,257 | 0,325 | 0,374 | 0,419 | 0,449 | 0,470 0,477
2,8 0,165 0,201 | 0,260 | 0,304 | 0,349 | 0,383 | 0,410 0,420
3,2 0,130 0,160 | 0,210 | 0,251 | 0,294 | 0,329 | 0,360 0,374
3,6 0,106 0,131 | 0,173 | 0,209 | 0,250 | 0,285 | 0,319 0,337
4,0 0,087 0,108 | 0,145 | 0,176 | 0,214 | 0,248 | 0,285 0,306
4.4 0,073 0,091 | 0,128 | 0,150 | 0,185 | 0,518 | 0,255 0,280
4,8 0,062 0,077 | 0,105 | 0,130 | 0,161 | 0,192 | 0,230 0,258
5,2 0,053 0,067 | 0,091 | 0,213 | 0,141 | 0,170 | 0,208 0,239
5,6 0,046 0,058 | 0,079 | 0,099 | 0,124 | 0,152 | 0,189 0,223
6,0 0,040 0,051 | 0,070 | 0,087 | 0,110 | 0,136 | 0,173 0,208
6,4 0,036 0,045 | 0,062 | 0,077 | 0,099 | 0,122 | 0,158 0,196
6,8 0,031 0,040 | 0,055 | 0,064 | 0,088 | 0,110 | 0,145 0,185
7,2 0,028 0,036 | 0,049 | 0,062 | 0,080 | 0,200 | 0,133 0,175
7,6 0,024 0,032 | 0,044 | 0,056 | 0,072 | 0,091 | 0,123 0,166
8,0 0,022 0,029 | 0,040 | 0,051 | 0,066 | 0,084 | 0,113 0,158
8,4 0,021 0,026 | 0,037 | 0,046 | 0,060 | 0,077 | 0,105 0,150
8,8 0,019 0,024 | 0,033 | 0,042 | 0,055 | 0,071 | 0,098 0,143
9,2 0,017 0,022 | 0,031 | 0,039 | 0,051 | 0,065 | 0,091 0,137
9,6 0,016 0,020 | 0,028 | 0,036 | 0,047 | 0,060 | 0,085 0,132
10,0 0,015 0,019 | 0,026 | 0,033 | 0,043 | 0,056 | 0,079 0,126
10,4 0,014 0,017 | 0,024 | 0,031 | 0,040 | 0,052 | 0,074 0,122
10,8 0,013 0,016 | 0,022 | 0,029 | 0,037 | 0,049 | 0,069 0,117
11,2 0,012 0,015 | 0,021 | 0,027 | 0,035 | 0,045 | 0,065 0,113
11,6 0,011 0,014 | 0,020 | 0,025 | 0,033 | 0,042 | 0,061 0,109
12,0 0,010 0,013 | 0,018 | 0,023 | 0,031 | 0,040 | 0,058 0,106

Ilpumeyanus:

1. 3nech | — mmna dyrmamenta, b — mmpuna (quamerp) GyHmamenra.
2. J1711 TpOMEeXYTOUHBIX 3HaUeHUH ¢ 1 ) KOO UIIMEHT o ONPEENIIeTCs IO UHTEPIOISIIHH.
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Taomuma I[12.5

OTtHOCHUTENBHAS Koaddumuent OtHOCUTENBHAS Koaddurment
tonmuHa ciaost C=2H/b K tonuuHa ciaost C=2H/b Kc
0<¢<0,5 1,5 2<£<3 1,2
0,5<¢&<1 1,4 3<EB 1,1
1<E<2 1,3 &5 1,0

Tabmuna I[12.6

3nauyenue ko3 duiuenra Ky npu mupune Gpyngamenta b, m

b<10

10<H<15

b>15

1

1,35

1,5

Taomumna I[12.7

Koaddunument K s hyngameHTo

= sz IPAMOYTOJILHBIX ¢ OTHOIIEHHEM cTOPOoH #=|/b, paBHBIM | JeHTOYHBIX
KPYHIRI 14 18 2.4 32 5 7=1/b=10
0.0 | 0000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
04 | 0090 | 0100 | 0100 | 0100 | 0100 | 0100 | 000 | 0104
08 | 0179 | 0200 | 0200 | 0200 | 0200 | 0200 | 0200 | 0208
12 | 0266 | 0299 | 0300 | 0300 | 0300 | 0300 | 0300 | 0311
16 | 0348 | 0380 | 0394 | 0397 | 0397 | 0397 | 0397 | 0412
20 | 0411 | 0446 | 0472 | 0482 | 0486 | 0486 | 0486 | 0511
24 | 0461 | 0499 | 0538 | 0556 | 0565 | 0567 | 0567 | 0605
28 | 0501 | 0542 | 0592 | 0618 | 0635 | 0.640 | 0.640 | 0687
32 | 0532 | 0577 | 0637 | 0671 | 0696 | 0707 | 0709 | 0763
36 | 0558 | 0606 | 0676 | 0717 | 0750 | 0.768 | 0772 | 0831
40 | 0579 | 0630 | 0708 | 0756 | 0796 | 0.820 | 0830 | 0892
44 | 0596 | 0650 | 0735 | 0789 | 0837 | 0867 | 0833 | 0949
48 | 0611 | 0668 | 0759 | 0819 | 0873 | 0908 | 0932 | 1001
52 | 0624 | 0683 | 0780 | 0844 | 0904 | 0948 | 0977 | 1050
56 | 0635 | 0697 | 0798 | 0867 | 0933 | 0981 | 1.018 | 1095
60 | 0645 | 0708 | 0814 | 0887 | 0958 | 1011 | 1.056 | 1138
64 | 0653 | 0719 | 0828 | 0904 | 0980 | 1,041 | 1,090 | 1178
63 | 0661 | 0728 | 0841 | 0920 | 1000 | 1.065 | 1122 | 1215
72 | 0668 | 0736 | 0852 | 0935 | 1019 | 1.088 | 1152 | 1251
76 | 0674 | 0744 | 0836 | 0948 | 1036 | 1109 | 1180 | 1285
80 | 0679 | 0751 | 0872 | 0960 | 1051 | 1128 | 1.205 | 1316
84 | 0684 | 0757 | 0881 | 0970 | 1,065 | 1146 | 1229 | 1347
88 | 0689 | 0762 | 0888 | 0980 | 1078 | 1162 | 1251 | 1376
92 | 0693 | 0768 | 0896 | 0989 | 1089 | 1178 | 1272 | 1404
96 | 0697 | 0772 | 0902 | 0998 | 1100 | 1192 | 1201 | 1431
100 | 0700 | 0777 | 0908 | 1.005 | 1110 | 1205 | 1309 | 1456
110 | 0705 | 0786 | 0922 | 1.022 | 1132 | 1223 | 1349 | 1506
120 | 0720 | 0794 | 0933 | 1.037 | 1151 | 1257 | 1384 | 1550

Ipumeuanne. [Ipu mpoMeKyTOUHBIX 3HAUCHHUSIX ¢ 1 17 KO3 duiieHT K ompemensiercs 1o THHEHHON HHTEPIIO-

JIALUA
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Taomura I1 2.8

[Ipenenbubie fedopmaniuu ocHOBaHUS (yHAAMEHTOB
00BEKTOB HOBOTO CTPOUTEIHCTBA

[IpenensabIie Aedopmann ocHOBaHUS PyH-
JTAMEHTOB
CoopyxeHus OtHOCHUTENIbHAS Kpes %XaKCHMam’Ha’I
Pa3HOCTB 0CaI0K i S, WIIH CPCIHAA
(As/L)y v §, ocazka, cM
1 2 3 4

1. IIpou3BOJICTBEHHBIC U TPAKIAHCKUAE OJTHO-
ATaXXHBIE U MHOTOITA)KHBIE 3/1aHUS C MTOJIHBIM
KapKacoMm:

JKeJ1e300€ TOHHBIM 0,002 - 10

TO K€, C YCTPOWCTBOM >KeNe300€TOHHBIX 0,003 15
MOSICOB WJIM MOHOJIUTHBIX TEPEKPBITHHA, a
TaKXe 3JIaHMs] MOHOJIUTHOW KOHCTPYKITUH

CTAJILHBIM 0,004 - 15

TO K€, C YCTPOWCTBOM IKEIe300€TOHHBIX 0,005 — 18
MOSICOB MJI MOHOJIUTHBIX MEPEKPBITUI
2. 3maHUS U COOPYXKCHHS, B KOHCTPYKIIHSX 0,006 - 20
KOTOPBIX HE BO3HHMKAKOT YCHUJIHSI OT HEpaBHO-
MEPHBIX 0CaJIOK
3. MHorostaxkuble OeCKapKacHbIC 3HaHUS C
HECYIIMMU CTCHAMH U3:

KPYITHBIX MTaHeIeH 0,0016 — 12

KPYIHBIX OJIOKOB WM KUPIUYHOM KIIAIKU 0,0020 12
0e3 apMHUPOBaHUS

TO K€, C APMUPOBAHHUEM, B TOM YHUCIIE C 0,0024 18
YCTPOHUCTBOM >KETIE300€TOHHBIX MOSICOB WJTH
MOHOJIMTHBIX TEPEKPBITUH, a TakKe 3JaHHs
MOHOJINTHOM KOHCTPYKIIUHU

IIpumeuanus

o o max
1. 3HayeHue TpeeTbHON MAKCUMAILHON OCAIKH OCHOBAHUS (YHIAMEHTOB S,  IpHUMe-

HSIETCSl K COOPYKEHHSIM, BO3BOJIMMBIM Ha OT/EIBHO CTOSIIIUX (yHIAMEHTaX Ha €CTECTBEHHOM
(MCKYCCTBEHHOM) OCHOBAaHHMM HJIM Ha CBallHBIX (yHAAMEHTaX C OTAEIbHO CTOALIMMH POCT-
BEpKaMHU (JIEHTOYHbIE, CTOJI0YATHIE U T.I1.).

2. 3HaueHue NpeAeNbHON cpeHel ocagku S, OCHOBaHHMA (PyHIAMEHTOB IPHMEHSAETCS K

COOPY>KEHHSIM, BO3BOJMMBIM Ha €JMHOM MOHOJIUTHOM >K€JIe300€TOHHOM (yHIaMEHTe Hepas-
pe3HON KOHCTPYKIUH (TIEPEKPECTHBIE JICHTOYHBIE U TUTUTHBIE ()YHJAMEHTHI Ha €CTECTBEHHOM
WIA MCKYCCTBEHHOM OCHOBAaHMH, CBaifHbIe (PYHJAMEHTHI C IUIMTHBIM POCTBEPKOM, IUIUTHO-
cBaiiHble (DYH/JIAMEHTHI U T.I1.).

3. IlpenenbHble 3HAYEHUST OTHOCUTEIBHOTO MPOruMba 3/aHUM, ykazaHHbIE B MO3MLMHU 3,
npuHuMaroT paBHbiMU 0.5(AS/L),,. a oTHOCHTEnbHOTO BhIrHOa - 0,25(AS/L),

5. Ecnau ocHOBaHuE CJI0XKEHO TOPU3OHTaJIbHBIMU (C yKJIOHOM He Ooiee 0,1). BbaepkaH-
HBIMH I10 TOJIIIMHE CIIOSIMUA TPYHTOB, IIpeeNIbHbIC 3HAUCHHSI MAaKCUMAJIbHBIX M CPEIHUX Oca-
JIOK Jlonyckaercs yBennuuBaTh Ha 20 %.
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Taomumna I[12.9

['my6una 3an0xkeHus GyHIaMEHTOB MO YCIOBHUSIM MOPO3HOTO MTyY€HHUS TPYHTOB

['pyHTHI O TOI0IIBOH pyHIaMEHTa I'myGuna 3anoxenus GyHJaMEHTOB B 3aBH-
CHMOCTH OT TTyOMHBI PACIIOJIOKEHHS YPOB-
Hsl OJI3EMHBIX BOJ Oy, M, IpH

dy <di+2 dyw>di +2
CkaJibHbIE, KPYITHOOOJIOMOYHBIC C TIECYaHBIM 3a- He 3aBucur He 3aBucur
[IOJIHUTEJIEM, TIECKH I'PABEIIUCTHIC, KPYITHBIE U ot df ot O
CpPEIHEH KPYITHOCTH
Ilecku mMenkue U ONeUIEBATEHIE He menee ds To xe
Cyrnecu ¢ nmokaszatenem tekydects J. <0 To xe -/l -
To xe, mpu J. >0 -l - He menee ds
CyTIIMHKH, TJIMHBI, @ TAKKE KPYITHOOOJIOMOYHBIC —Il- To xe
TPYHTHI C TBUICBATO-TJIHHUCTHIM 3aMIOJTHUTEIIEM
IIPH TIOKa3aTesie TEKYYECTH TPYHTA WIIH 3aI10IHH-
Tens J. = 0,25
To ke, mpu J; < 0,25 -l - He menee 0,50

IIpumeuanue: B ciyuasx, korja riyOuHa 3anokeHust QyHIaMEHTOB HE 3aBUCUT OT PacyeTHOM
rIyOMHBI IpoMep3aHus O;, COOTBETCTBYIOIIME TPYHTHI, YKa3aHHbBIC B HACTOSAIICH TaOIHIIe, TOTK-
HbI 3aJIeraTh JI0 [IyOWHBI HE MEHEE HOPMATHUBHOI IITyOUHBI TpoMep3anus Op.

Tab6mauia I12.10

KoadduimeHT Ky, yIuTHIBAIOLIHI BIUSHUE TSIUIOBOTO PEXKMMa COOPYKEHHS Ha
TJIyOMHY C€30HHOTO ITPOMEpP3aHus TPYHTOB

Koaddurment ky mpu pacueTHOl cpeTHECYTOUHOMN TeMIIe-
OCOBEHHOCTH COOpYKEHUA paType Bo3/1yXa B TOMEIIEHHUH, HpI/IMI;IKaIOH_IeM K HapyX-
HbIM pyHaamenTam, °C
0 5 10 15 20 u 6omee
be3 mogBana ¢ mosiamu, ycrpau-
BaE€MBIMU:
0 TPYHTY 0,9 0,8 0,7 0,6 0.5
Ha Jlarax no rpyHry 1,0 0,9 0,8 0,7 0,6
0 YTEIUICHHOMY I[OKOJIbHOMY 1,0 1,0 0,9 0,8 0,7
MEPEKPHITHIO
C oaBaJIOM WJIM TEXHUYECKUM 0,8 0,7 0,6 0,5 0,4
IO AIIOJIBEM

IMpumeuanusi: 1. [lpuBeneHubie B TaOnuile 3HaueHHs Kod(h¢ummenta K, oTHocsTCS K
byHaamMeHTaM, y KOTOPBIX PACCTOSHUE OT BHEIIHEH IpaHU CTEHBI A0 Kpas ¢pyHAaMeHTa af <
0,5 m; ecm as > 1,5 M, 3nauenus kosddurmenta Ky mossiraror Ha 0,1, HO He Oosiee YeM 10
3HaueHus Kp = 1; mpu NpOMEXXyTOYHOM 3HAYCHUU af 3HaUeHUs Koo unmenta K, onpenensror
WHTEPIOJIALMEN.

2. K nomerienusiM, IpUMBIKAIONIMM K HapYKHbIM (yHIaMEHTaM, OTHOCSATCSI MOJBAJIbI U
TEXHUUYECKHE MOJIO0JIbS, a IPU UX OTCYTCTBHH - TOMEILIEHUS IEPBOI0O ATaxkKa.

3. [Ipu mpoMeKyTOYHBIX 3HAYCHUSX TEMIIEPaTyphl Bo3ayxa KodhduiueHT Ky mpuHUMaroT
C OKpYTJIEHHEM J10 OJIMKaNIIero MeHbIIETro 3HaYeHHsI, YKa3aHHOTO B TaOJIHIIE.
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Taomuma [12.11

PacuetHoC COIMIPOTHUBJICHUC R

FHY6I/IH3 PvaeTHBIe COHpOTI/IBHeHI/IH 10 HU’)KHHUM KOHLIOM CBaﬁ nu CBaﬁ'O6OHOqu,
HOTpyKe- norpyxaemblx 0e3 BbIEMKHU I'pyHTa, R, klla
HMS HHXK- [TecuaHbIX TPYHTOB CPEAHEN IIIOTHOCTH
HCTO KOHUAT rhapenu- | kpymHBIX - cpenHell | MeNKMX | IblIeBa- -
cha, CTBIX KPYIIHO- TBIX
M CTHU
IBUICBATO-TJIMHUCTBIX TPYHTOB MPH [TOKa3aTeNe TEKYyIeCTH J|, PABHOM
0 0.1 0.2 0.3 0.4 05 0.6
3 7500 6600 1 3000 3100 2000 1100 600
4000 4000 1200
4 8300 6800 1 3800 3200 2100 1250 700
5100 2500 1600
5 8800 7000 | 4000 3400 2200 1300 80
6200 2800 2000
7 9700 7300 4300 3700 2400 1400 850
6900 3300 2200
10 10500 | 790 5000 4000 2600 1500 900
7300 3500 2400
15 11700 | 38200 | 5gop | 2400 2900 1650 1000
7500 4000
4800
20 12600 | 8500 6200 | 4800 3200 1800 1100
4500
25 13400 | 9000 6800 5200 3500 1950 1200
30 14200 | 9500 7400 5600 3800 2100 1300
35 15000 | 10000 | 8000 6000 4100 2950 1400

IIpumeuanus: 1. Hax uepToii gansl 3HaueHus R A ecYaHbIX TPYHTOB, O] 4YePTOH
— MBIIE€BATO-TJIMHUCTBIX.

2. 15 MIOTHBIX TIECUaHBIX TPYHTOB 3HaUeHUs R cienyer yBennuuBaTh Ha 50%.

3. Iyt mpOMEXYTOYHBIX TIIYOMH MOTPYKEHHUS CBAll M MPOMEKYTOUHBIX 3HAYEHUH T10-
Ka3zaTelsi TEKy4eCTH J|. MbUIeBATO-TIMHUCTHIX TPYHTOB 3HAUEHUS R ompenensitoTcss HHTepIo-
JISTITUEH.
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Taomuma [12.12

PvaeTHOCCOHPOTHBHCHHGf

PacuerHbie conpoTHBIIeHUS Ha OOKOBO IMOBEPXHOCTH 3a0MBHBIX CBall
Cpemusis U cBail 000JI09EK fi,uKHa
r1y6uHa [IECYAHBIX TPYHTOB CPEAHEN TUIOTHOCTH
pacIolio- | kpymnHbIX U
KCHHUS cpenHel | Menkux ::;J:); - — — — - -
CJIoA KPYIHOCTH
rpyHTa, M MBUIEBATO-TITMHUCTHIX TPYHTOB IIPH MOKa3aTese TEeKy4eCTH Ji, paBHOM
0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
1 35 23 15 12 8 4 4 3 2
2 42 30 21 17 12 7 5 4 4
3 48 35 25 20 14 8 7 6 5
4 53 38 27 22 16 9 8 7 5
5 56 40 29 24 17 10 8 7 6
6 58 42 31 25 18 10 8 7 6
8 62 44 33 26 19 10 8 7 6
10 65 46 34 27 19 10 8 7 6
15 72 51 38 28 20 11 8 7 6
20 79 56 41 30 20 12 8 7 6
25 86 61 44 32 20 12 8 7 6
30 93 66 47 34 21 12 9 8 7
35 100 70 50 36 22 13 9 8 7

IIpumevanusi: 1. 3HaueHUs pac4eTHOTO CONPOTUBIIEHUS TUIOTHBIX IIECYAHBIX IPYH-
TOB Ha OOKOBOM MOBEPXHOCTH cBaii fj cemyer yBenmuunBats Ha 30% 10 CpaBHEHHIO CO 3Ha-
YEHUSIMU, IPUBEJICHHBIMH B JJAHHOM Talmu1Ie.

2. PacyeTHble CONPOTUBIIEHUSI CyIECe U CYTIIMHKOB ¢ KOA(()ULUEHTOM ITOPUCTOCTH
e <0,5 u ruH ¢ ko3 punreHToM nopucrocty € < 0,6 cienyer ypeauuuBaTh Ha 15% mo
CPaBHEHHUIO CO 3HAUEHUSMHU, IPUBEICHHBIMU B JaHHOW TaOJIUIIE MpH JIFOOBIX 3HAYEHUSIX IO~
Ka3aTellsl TEKy4eCTH.
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Tabnuua [12.14

MapkurpoBKa BUCAUHNX CBall KBAAPATHOTI'O CEYEHHUS C HEHANPATAEMOW apMaTypou

Mapka Pazmepsbl, MM O0BEM Macca, T Pacxon
cBai npus- | octpus | ceue- 6eT03Ha’ npus- | ocrpus | ST,
Mar. HUS M Mar. Kr
YacTH qyacTu
L I b cBau

C3-20 3000 150 200 0,13 0,33 0,01 12,6
C 3,5-20 3500 0,15 0,38 141
C4-20 4000 0,17 0,43 15,6
C4,5-20 4500 0,19 0,48 17,0
C 5-20 5000 0,21 0,53 18,5
C5,5-20 5500 0,23 0,58 19,9
C 6-20 6000 0,25 0,63 21,4
C4,5-25 4500 260 250 0,29 0,73 0,03 18,4
C 5-25 5000 0,32 0,80 20,0
C 5,5-25 5500 0,35 0,88 21,6
C 6-25 6000 0,38 0,95 23,1
C 3-30 3000 250 300 0,28 0,70 0,05 15,2
C 3,5-30 3500 0,33 0,83 16,9
C4-30 4000 0,37 0,93 18,5
C4,5-30 4500 0,42 1,05 20,1
C 5-30 5000 0,46 1,15 21,8
C 5,5-30 5500 0,51 1,28 23,4
C 6-30 6000 0,55 1,38 25,0
C7-30 7000 0,64 1,60 36,7
C 8-30 8000 0,73 1,83 41,1
C 9-30 9000 0,82 2,05 45,5
C 10-30 10000 0,91 2,28 50,5
C 11-30 11000 1,00 2,50 69,3
C 12-30 12000 1,09 2,73 74,9
C 8-35 8000 300 350 1,00 2,50 0,06 444
C9-35 9000 1,12 2,80 48,9
C 10-35 10000 1,24 3,10 54,5
C11-35 11000 1,37 3,43 73,5
C 12-35 12000 1,49 3,73 79,2
C13-35 13000 1,61 4,03 105,6
C 14-35 14000 1,73 4,33 112,9
C 15-35 15000 1,86 4,65 146,0
C 16-35 16000 1,98 4,95 185,4
C 13-40 13000 350 400 2,10 5,25 0,08 111,3
C 14-40 14000 2,26 5,65 143,8
C 16-40 16000 2,58 6,45 193,3
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Taomuma [12.15
XapaKTepUCTUKH TPYyOUaThIX TU3EITb-MOJIOTOB

NoNe Crpana Mapka Macca | Ilomnas | Beicora | Kosnue- Makcu-
IIPOU3BO- yIapHoOu | Macca aJIcHAs CTBO MaJibHast
JIATEIIb 4acTH, T | MOJOTa, | yJapHOW | yIapoB B SHEPrus
T 4acTH, M | MHHYTY | yaapa, kJx
C BO3AYIIHBIM OXJIAKICHUEM
1 Poccus C-859A 1,8 3,5 3,0 42 314
2 C-949A 2,5 58 3,0 42 42,7
3 C-954A 3,5 7,3 3,0 42 59
4 C-977A 5,0 9,0 3,0 42 88,3
5 I'epmanmst D-44 4.3 10,1 ITepe- 37...55 120
6 D-55 5,4 11,3 MeHHast 36...50 162
7 D-62-12 6,2 12,3 Benmuun- | 35...50 222
Ha
8 Hunep- HD-50 5,0 10,65 To xe 40...50 137,5
9 JIAH B HD-88 8,8 17,5 40...50 242
C BOASHBIM OXJIAKICHHEM
10 Poccus C-995 1,25 2,6 2,8 43...55 19,0
11 C-1047 2,5 5,6 2,8 43...55 43,0
12 C-1048 3,5 8,0 2,8 43...55 61,0
13 CII-54 50 10,0 3,0 43...55 90,0
14 Slnonus KB-42 4.2 10,2 [Tepe- 45...60 110
15 KB-60 6,0 15,0 MEHHas 35...60 160
16 KB-80 8,0 20,5 Beanuu- | 35...60 220
17 K-150 15,0 36,5 Ha 39...60 396
18 SImonus MH-35 3,5 7,75 To xe 42...60 105
19 MH-45B 45 10,7 42...60 135
20 MH-72B 7,2 19,9 42...60 216

Taomuma [12.16

Twun monora

Koadduuuent K, kH/k/x, npu marepuasne cBait

JKene300eToH CTaJIb JIEPEBO
1. TpyOuaTele AMU3EIb-MOJIOTBI U MOJIOTHI 6 5,5 3)
JBOMHOTO JEeHCTBHUS
2. MoJIOTBI OAMHOYHOI'O JEUCTBUS M IITAH- 5 4 3,5
TOBBIC JU3€]Ib-MOJIOTHI
3. [TogBecHBIE MOJIOTHI 3 2,5 2

Taomuma [12.17

Bun monora

PacueTnas sHeprus ynapa Mo-

nota Eqg, xJx

1 TlogBecHOM MM OMUHOYHOI'O JEUCTBUSA
2 TpyO4atblif TU3€Ib-MOIOT
3 [llTaHTOBBINA AU3E€TH-MOJIOT

GH

0,9GH
0,4GH
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Puc. I12.1. I'paux SAuOy 115 onpenenenuss KoopauHar X u Y rientpa O, Haubosee ornacHOi
KPYTIOUMINHAPUUYECKON TOBEPXHOCTU CKOJIBKEHHSI C MUHUMAaJIbHBIM
K03 QHUIUEHTOM yCTOHYMBOCTH K.
H — BbIcOoTa 0TKOCA; X0, Yo — O€3pa3MepHble BEIMUNHBI, yCTaHABIMBAEMbIE MO TPAPUKY
B 3aBUCHMOCTH OT yIJIa OTKOCA ¢ (ONpeAenaeTcs 110 3aaHHOMY 3aJI0KEHHUI0 0TKOCa M) U Ay,
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Ta6muma I12.18 (mayano)

3naueHus koaduuuenta K., orpeaenseMoro B 3aBUCUMOCTH OT OTHOILICHUS] CTOPOH
IPSIMOYTOJIBHOM IIIOIIAIN 3arPyKEHUs

3uauenus a/b

z/b
1 1,2 14 1,6 1,8 2 2,2 2,4 2,6 2,8 3

0,0] 0,2500 | 0,2500 | 0,2500 | 0,2500 | 0,2500 | 0,2500 [ 0,2500 | 0,2500 [ 0,2500 | 0,2500 | 0,2500
0,2] 0,2486 | 0,2489 | 0,2490 | 0,2491 | 0,2491 | 0,2491 |0,2492 | 0,2492 |0,2492 | 0,2492 | 0,2492
0,4] 0,2401 | 0,2420 | 0,2429 | 0,2434 | 0,2437 | 0,2439 | 0,2440 | 0,2441 |0,2442 | 0,2442 | 0,2442
0,6 0,2229 | 0,2275 | 0,2300 | 0,2315 | 0,2324 | 0,2329 | 0,2333 | 0,2335 |0,2337 | 0,2338 | 0,2339
0,8 0,1999 | 0,2075 | 0,2120 | 0,2147 | 0,2165 | 0,2176 |0,2183 | 0,2188 |0,2192 | 0,2194 | 0,2196
1,0| 0,1752 | 0,1851 | 0,1911 | 0,1955 | 0,1981 | 0,1999 | 0,2012 | 0,2020 |0,2026 | 0,2031 | 0,2034
1,2 0,1516 | 0,1626 | 0,1705 | 0,1758 | 0,1793 | 0,1818 |0,1836 | 0,1849 |0,1858 | 0,1865 | 0,1870
1,4| 0,1608 | 0,1423 | 0,1508 | 0,1569 | 0,1613 | 0,1644 |0,1667 | 0,1685 |0,1696 | 0,1705 | 0,1712
1,6 0,1123 | 0,1241 | 0,1329 | 0,1396 | 0,1445 | 0,1482 |0,1509 | 0,1530 |0,1545 | 0,1557 | 0,1567
1,8 0,0969 | 0,1083 | 0,1172 | 0,1241 | 0,1294 | 0,1334 | 0,1365 | 0,1389 |0,1408 | 0,1423 | 0,1434
2,0| 0,0840 | 0,0947 | 0,1034 | 0,1103 | 0,1158 | 0,1202 |0,1236 | 0,1263 |0,1284 | 0,1390 | 0,1314
2,2] 0,0732 | 0,0832 | 0,0917 | 0,0984 | 0,1039 | 0,1084 |0,1120 | 0,1149 |0,1172{0,1191 | 0,1205
2,4] 0,0642 | 0,0734 | 0,0813 | 0,0879 | 0,0934 | 0,0979 |0,1016 | 0,1047 |0,1071|0,1092 | 0,1108
2,6] 0,0566 | 0,0651 | 0,0725 | 0,0788 | 0,0842 | 0,0887 |0,0924 | 0,0955 |0,0981 | 0,1003 | 0,1020
2,8] 0,0502 | 0,0580 | 0,0649 | 0,0709 | 0,0761 | 0,0805 |0,0842 | 0,0875 |0,0900 | 0,0923 | 0,0942
3,0| 0,0447 | 0,0519 | 0,0583 | 0,0640 | 0,0680 | 0,0732 |0,0769 | 0,0801 |0,0828 | 0,0851 | 0,0870
3,2 0,0401 | 0,0467 | 0,0526 | 0,0580 | 0,0627 | 0,0668 |0,0704 | 0,0735 |0,0762 | 0,0786 | 0,0806
3,4] 0,0361 | 0,0421 | 0,0477 | 0,0527 | 0,0571 | 0,0611 |0,0646 | 0,0677 |0,0704 | 0,0727 | 0,0747
3,6 0,0326 | 0,0382 | 0,0433 | 0,0480 | 0,0523 | 0,0561 |0,0594 | 0,0624 |0,0651 | 0,0674 | 0,0694
3,8 0,0296 | 0,0348 | 0,0395 | 0,0439 | 0,0479 | 0,0516 |0,0548 | 0,0577 |0,0603 | 0,0626 | 0,0646
4,0] 0,0270 | 0,0318 | 0,0362 | 0,0403 | 0,0441 | 0,0474 |0,0507 | 0,0535 | 0,0560 | 0,0588 | 0,0603
4,2] 0,0247 | 0,0291 | 0,0333 | 0,0371 | 0,0407 | 0,0430 |0,0469 | 0,0496 |0,05214| 0,0543 | 0,0563
44| 0,0227 | 0,0268 | 0,0306 | 0,0343 | 0,0376 | 0,0407 |0,0436 | 0,0462 | 0,0485 | 0,0507 | 0,0527
4,6] 0,0209 | 0,0247 | 0,0283 | 0,0317 | 0,0348 | 0,0378 |0,0405 | 0,0432 | 0,0453 | 0,0474 | 0,0493
48] 0,0193 | 0,0229 | 0,0262 | 0,0294 | 0,0324 | 0,0352 |0,0378 | 0,0402 | 0,0424 | 0,0444 | 0,0463
50| 0,0179 | 0,0212 | 0,0243 | 0,0274 | 0,0302 | 0,0328 |0,0353 | 0,0376 |0,0307 | 0,0417 | 0,0435
6,0 0,0127 | 0,0151 | 0,0174 | 0,0196 | 0,0218 | 0,0238 | 0,0257 | 0,0276 |0,0293 | 0,0310 | 0,0325
7,0 0,0004 | 0,0112 | 0,0130 | 0,0147 | 0,0164 | 0,0180 |0,0195 | 0,0210 |0,0224 | 0,0238 | 0,0251
8,0 0,0073 | 0,0087 | 0,0101 | 0,0114 | 0,0127 | 0,0140 |0,0153 | 0,0165 |0,0176 | 0,0187 | 0,0198
9,0 0,0058 | 0,0069 | 0,0080 | 0,0091 | 0,0102 | 0,0112 |0,0122 | 0,0132 |0,0142 | 0,0152 | 0,0161
10,0] 0,0047 | 0,0056 | 0,0065 | 0,0074 | 0,0083 | 0,0092 |0,0100 | 0,0109 |0,0117 | 0,0125 | 0,0132
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Ta6mumna I12.18 (oxkoHuanue)

z/b

3uauenus a/b

3,2

3,4

3,6

3,8

4 5

10

0,0
0,2
0,4
0,6
0,8
1,0
1,2
14
1,6
1,8
2,0
2,2
2.4
2,6
2,8
3,0
3,2
3,4
3,6
3,8
4,0
4,2
4.4
4.6
4.8
5,0
6,0
7,0
8,0
9,0
10,0

0,2500
0,2492
0,2443
0,2340
0,2198
0,2037
0,1873
0,1718
0,1574
0,1443
0,1324
0,1218
0,1122
0,1035
0,0957
0,0887
0,0823
0,0765
0,0712
0,0664
0,0620
0,0581
0,0544
0,0510
0,0480
0,0451
0,0340
0,0263
0,0209
0,0169
0,0140

0,2500
0,2492
0,2443
0,2340
0,2199
0,2039
0,1876
0,1722
0,1580
0,1450
0,1332
0,1227
0,1133
0,1047
0,0970
0,0901
0,0838
0,0780
0,0728
0,0680
0,0636
0,0596
0,0560
0,0526
0,0495
0,0466
0,0353
0,0275
0,0219
0,0178
0,0147

0,2500
0,2492
0,2443
0,2341
0,2199
0,2040
0,1878
0,1725
0,1584
0,1455
0,1339
0,1235
0,1142
0,1058
0,0982
0,0913
0,0850
0,0793
0,0741
0,0694
0,0650
0,0610
0,0574
0,0540
0,0509
0,0480
0,0366
0,0286
0,0228
0,0186
0,0154

0,2500
0,2492
0,2443
0,2341
0,2200
0,2041
0,1880
0,1728
0,1587
0,1460
0,1345
0,1242
0,1150
0,1066
0,0991
0,0923
0,0861
0,0804
0,0753
0,0706
0,0663
0,0623
0,0586
0,0553
0,0522
0,0493
0,0377
0,0296
0,0237
0,0194
0,0162

0,2500 | 0,2500
0,2492 | 0,2492
0,2443 | 0,2443
0,2341 | 0,2342
0,2200 | 0,2202
0,2042 | 0,2044
0,1882 | 0,1885
0,1730 | 0,1735
0,1590 | 0,1598
0,1463 | 0,1474
0,1350 | 0,1363
0,1248 | 0,1264
0,1156 | 0,1175
0,1073 | 0,1095
0,0999 | 0,1024
0,0931 | 0,0959
0,0870 | 0,0900
0,0814 | 0,0847
0,0763 | 0,0799
0,0717 | 0,0753
0,0674 | 0,0712
0,0634 | 0,0674
0,0597 | 0,0639
0,0564 | 0,0606
0,0533 | 0,0576
0,0504 | 0,0547
0,0388 | 0,0431
0,0306 | 0,0346
0,0246 | 0,0283
0,0202 | 0,0235
0,0167 | 0,0198

0,2500
0,2492
0,2443
0,2342
0,2202
0,2045
0,1887
0,1738
0,0601
0,0478
0,1368
0,1271
0,1184
0,1106
0,1036
0,0973
0,0916
0,0864
0,0816
0,0773
0,0733
0,0696
0,0622
0,0630
0,0601
0,0573
0,0460
0,0376
0,0311
0,0262
0,0222

0,2500
0,2492
0,2443
0,2342
0,2202
0,2045
0,1888
0,1739
0,1602
0,1480
0,1371
0,1274
0,1188
0,1111
0,1041
0,0980
0,0923
0,0873
0,0826
0,0784
0,0745
0,0709
0,0676
0,0644
0,0616
0,0589
0,0479
0,0396
0,0332
0,0282
0,0242

0,2500
0,2492
0,2443
0,2342
0,2202
0,2046
0,1888
0,1739
0,1603
0,1481
0,1372
0,1276
0,1190
0,1113
0,1045
0,0983
0,0928
0,0877
0,0832
0,0790
0,0752
0,0716
0,0684
0,0654
0,0626
0,0599
0,0491
0,0411
0,0348
0,0298
0,0258

0,2500
0,2492
0,2443
0,2342
0,2202
0,2046
0,1888
0,1739
0,1604
0,1482
0,1373
0,1277
0,1191
0,1115
0,1047
0,0986
0,0930
0,0880
0,0835
0,0794
0,0756
0,0721
0,0689
0,0659
0,0631
0,0606
0,0500
0,0421
0,0359
0,0310
0,0270

0,2500
0,2492
0,2443
0,2342
0,2202
0,2046
0,1888
0,1740
0,1604
0,1482
0,1374
0,1277
0,1192
0,1116
0,1048
0,0987
0,0933
0,0882
0,0837
0,0796
0,0758
0,0724
0,0692
0,0663
0,0635
0,0610
0,0506
0,0428
0,0367
0,0319
0,0280
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OCHOBAHUA U ®DYHIAMEHTBI
Y4eOHO-METOAMUECKOE MOCOOHE K MPAKTUUYECKUM 3aHITHIM

JUTSL CTYZICHTOB OYHOUM (pOpMBI OOyUeHHUS
no HanpasiieHuto noaroroBku 08.03.01 «CtpoutenscTBo»

Nmmzap Tanrarosuy MUPCAAIIOB
Py6uc Pancosnu XACAHOB

Hanuns Punadposuny CAOUH

PenaknmnonHO-U31aTENbCKUM OTAEH
Kazanckuli rocy1apCTBEHHBIA ApXUTEKTYPHO-CTPOUTEIIbHBIN YHUBEPCUTET

[ToxarnucaHo B rmeyaTh dopmar 60x84/16
3aka3 No ITeuats oceTHas Ycen.-ned.J.
bymara tun Nel Tupax JK3. Y4YeTH.-u3a.a.

[TeuyatHo-muoOxuTenpHEIN 0THEN KI'TACY
420043, Ka3ann, 3enenas, 1
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