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1.1 AHAJIN3 UHXXEHEPHO-T'EOJIOTMYECKUX YCJIOBU CTPOUTEJIb-
HOM IJIOILAJIKU

Yucno miaactudHOCTH I, - pa3HOCTH BIAXKHOCTEH, COOTBETCTBYIOMIAA ABYM CO-
CTOSIHMSIM I'PYHTA: Ha IPaHulle TeKydyecTd W ¥ Ha TpaHHLE pacKaTbIBaHUSA W,
JI1s1 TIMHUCTBIX TPYHTOB OIpPEESeTCs YUCIIO MIACTUYHOCTU TPyHTa 1o (op-
myie (1.1):
(1.2

]p:WL_VVpr

1€ J,- 9MCio MIaCTUYHOCTH rpyHTa, Wi 1 W), - BIQKHOCTh IPYHTA Ha TPAHUILIE
TEKY4YeCTH U Ha TPaHUIIC pacKaThIBaHUs, %o.

[loka3zarenb TekyuecTu I - OTHOIIEHHE Pa3HOCTH BIAXKHOCTEH, COOTBETCTBYIO-
X JABYM COCTOSIHMSIM TPYHTa: €CTECTBEHHOMY W W Ha T'paHUIE pacKaThIBAHUS
W, Kk uncity mnactTuaHocTu Iy, JI7asl IIIMHUCTBIX TPYHTOB OIIPEEIIAeTCsl 10Ka3aTelb

TeKkyuecTd (koncucteHiun) (1.2):

W - W, (12)
]L=W W
L p

r7e J; - moKa3aTeab KOHCUCTEHUUHU, W — IPUPOJIHAs BIAXKHOCTh TpyHTa, % ; W) -
BJI2)KHOCTb Ha IPAHUIIE TEKY4ECTH, %o; W, - BIQKHOCTH HAa TPAHUIIC PACKATHIBAHMS,
%.

B coorBercTBum ¢ Tabn. b.11 'OCT 25100-2020 «I'pynTsl. Knaccudukamms» mo

YHCITy IIACTHYHOCTH TPYHTHI MOoApa3aeistorces (cm. tadur. 1.1).

Tabmuma 1.1 — Knaccudukanusi rpyHTOB B 3aBUCUMOCTH OT 3HAYEHHMS MOKa3aTe-



JIi1 IIITaCTHYHOCTHU

PaSHOBI/II[HOCTB TIMHUCTBIX T'PYHTOB

YucTo riacTH4HOCTH

Cynech
CyrauHok

I'muHa

1-7
7-17
> 17

B coorBercTBuu ¢ Tabn. b.14 TOCT 25100-2020 «I'pynThl. Knaccudukauus» mno

MOKa3aTeli0 TEKY4YeCTH TJIMHUCTBIC TPYHTHI MOApa3aeistoTes (cM. Tadi. 1.2).

Tabnuua 1.2 — Knaccudukaiiys rpyHTOB B 3aBUCUMOCTU OT 3HAYEHMSI TTOKa3aTe-

JII TCKY4YCCTH

PaSHOBI/I}IHOCTB TIIMHUCTBIX TPYHTOB

[Tokasarens Texkyuectu I

Cymnecs:

- TBepAas <0

- IJTACTUYHAS 0-1
-TeKyJas >1
CyTJIMHKY U TJIUHBI:

- TBEp/JIble <0

- IOy TBEP/IBIC 0-0,25

- TYTOIIACTUYHBIE 0,25-0,50
- MATKOILUIACTUYHBIE 0,50-0,75
- TeKy4eIJIaCTUIHBIE 0,75-1,00
- TEKy4Hue > 1,00

JIns BCeX TPYHTOB OIPENEIAECTCS YIACIbHBIM BEC CYXOTrO TPYHTA Yq, kH/™M® 1o

dopmyie (1.3):

Ya = T

TZI€ Y — YEJIbHBIN BEC TPYHTA, kH/™M;

(1.3)




W - Bra)XHOCTh TPYHTa, 1. €.

Koaddurment nopucroctu e onpeaensercs no Gopmyse (1.4):

e = Vs_yd’

Vd

IZI€ Ys — YAEJIbHBIM BEC YaCTHULl PYHTA, kH/n;

. 3
Yd — YAETBHBIN Bec cyxoro rpyHTa, KH/M™.

(1.4)

B cootBercTBUU ¢ Taba. b.18 TOCT 25100-2020 «I'pynTsl. Knaccudukarusy mo

MOKa3aTeo KO3 (HULUEHTY NOPUCTOCTHU € IIECUaHble IPYHTHI NOAPA3AEIISIOTCS.

Tabnuua 1.3 - Knaccudukanus rpyHTOB B 3aBUCUMOCTH OT 3Ha4YeHUs Kodhdu-

OUCHTAa BOAOHACBIIIICHUA

Pa3HOBHIHOCTB Koadhduruent mopuctoctu e

TIECKOB [lecku rpaBenuctsie, [leckn menkue  ([lecku mblaeBaThHIe
KpPYIIHBIE W CpeaHEH
KPYITHOCTH

[TnoTHbBIH < 0,55 < 0,60 < 0,60

Cpenneit  miotHo-|0,55-0,70 0,60-0,75 0,60-0,80

CTH

Perxuterii > 0,70 > 0,75 > 0,80

KoaddunmenT BogoHaceieHus S;, 1.e. - CTENCHb 3arojHeHus] o0beMa 1op BO-

nou. Onpenensercs o Gopmyse (1.5):

w
Sr — ps’

€Pw

rae W - mpupoHas BIQXKHOCTh TPYHTA, [1.€.;
e - K03 (PUITUEHT TOPUCTOCTH;
Ys — YJI€JIbHBIA BEC YaCTHUI] TPYHTA, KH/MS;

. . 3
Yw - YIICTBHBINA BeC BOIbI, MpuHUMaeMas papaHor 10 kH/m™.

(1.5)




B coorBerctBuu ¢ Tabn. .17 'OCT 25100-2020 «I'pynThl. Knaccudpukauus» mno
MOKa3arento Ko3(PUIMEHTY BOJOHACBHIIEHUS Sr TPYHThI MOAPA3AEIAIOTCS (CM.

Tabma. 1.4).

Tabnuua 1.4 - Knaccudukanus rpyHTOB B 3aBUCHUMOCTH OT 3HaueHUs Kod3(pdu-

OUCHTAa BOJOHACBHIIICHUA

Pa3HOBHIHOCTH TPYHTOB Koa¢pdunuent BomoHackimeHus —Sr,
I.e.

MaJio# cTereHu BOIOHACKIIIIEHUS 0-0,50

CpenHeii cTenieHH BOJOHACKIIICHUS 0,50-0,80

Hacelmenasie Bo1on 0,80-1,00

B cootBercTBUU ¢ Taba. b.22 TOCT 25100-2020 «I'pynTsl. Knaccudukaiusy mo
OTHOCHUTEJIBHOMY COJICPKAHUI0 OPTaHUYECKUX BEIIECTB TNIMHUCTHIC TPYHTHI U TEC-
KA TOoapa3enstorcs (cM. Tabm. 1.5).

Tabnuua 1.5 - Knaccudukanusi rpyHTOB 110 OTHOCUTEIBHOMY COAEPKAHUIO Op-

TaHHYCCKHNX BCIUICCTB

Pa3HOBHIHOCTH TPYHTOB OTHOCHUTENbHOE COJEpP)KAHUE OPraHUYECKOTO

BemiecTna Ir, 1.e.

TIIMHUCTBIE TPYHTHI TIECKHU
CuitbHO3aTOp(POBAHHBIN 0,50-0,40 -
CpennesaropoBaHHBIN 0,40-0,25 -
Cnabo3atophoBaHHBIH 0,25-0,10 -

C npumecwio opraamueckux| 0,10-0,05 0,10-0,03

BEIIIECTB

B cootBerctBum ¢ Tabn. b.6 'OCT 25100-2020 «I'pynTsl. Knaccuduxarus» mo

CTCIICHH BOAOIIPOHNIACMOCTH I'PYHTHI IIOAPA3ACIIAIOTCA

Tabnuma 1.6 - Knaccudukaiust rpyHTOB 10 CTEIIEHH BOJAOINPOHUIIAEMOCTH




Pa3sHoBUIHOCTH TPYHTOB Kosdpumment dunprpanum
K¢, M/cyT
HeBonomnponuniaemblii <0,005
CnaboBoONPOHUIIAEMBIH 0,005—0,30
Bononponuriaemsrit 0,30—3
CHJIBHOBOIOITPOHULIAEMBIN 3—30
Ouens cuiibHOBOAONPOHUIIaEMBbIN  |>30

1.2. AEGOPMAILIMOHHBIE XAPAKTEPUCTHUKHU I'PYHTOB

MexaHn4YecKue XapakTepUCTUKU TPYHTOB OMNPENEISIOTCS MO pe3ysibTaTaM
KaK J1a0OpaTOpPHBIX MCHBITAHUN (HA KOMIIPECCUOHHBIX MPHUOOpPaX OTHOOCHOTO
CKaTusl, CTAOMIIOMETPax, CIBUTOBBIX KOMITPECCUOHHBIX MPUOOpax), TaK U IITaM-
IIOBBIX U IPECCUOMETPUUECKUX UCTIBITAHUU B IOJIEBBIX YCIOBUSX.

Yactp 3a7a4 10 onpeeneHno Moy AegopMalny, MPOYHOCTHBIX Xapak-
TEPUCTUK TPYHTOB C M (P MPEJCTaBlieHa B BUJE JaHHBIX JaOOPATOPHBIX UCIBITA-
Hull. J{71s1 pemennst ux B ’TOM cliydyae He0OX0AUMO MOCTpOeHUE TpaduKoB.

[Ipyu mITaMMOBBIX UCTIBITAHUSIX B TIOJIEBBIX YCIOBHSIX HCIONB3YIOT GOPMYITY

(1.6).
2 b
E=0-pp) P, (1.6)

rae P — naBieHue Ha TPYHT B KOHIIE JIMHEHHOTO y4acTKa 3aBUCUMOCTH;

S — ocajaka mrTamia;

b — mupuHa TPSIMOYTOJIEHOTO WK JHAMETP KPYTJIOTO IITamIIa.

B I'OCTe 20276-99 «'pyHTbl. MeTObI MTOJEBOTO ONPECICHUS XapaKTepHU-
CTHK TPOCAJAOYHOCTH U JehOpPMHPYEMOCTH» TpPHUBEIACHA cleayromas (hopMyrny

(1.7).

AP

— 2.k ke D-=—
E=(1—-p) ky kDo,

(1.7)

I'ne p - koapdunment [lyaccona, npu OTCYTCTBUM JaHHBIX PUHSTH



pu = 0,27 - 1y KpynHOOOJIOMOYHBIX TPYHTOB;

i = 0,30 - 1714 IECKOB U CyIECeil;

u = 0,35 - 1 CyrJiMHKOB;

w= 0,42 - nis ruH.

kp — xoaduiment, 3aBucAImMi OT 3ariayOJieHHs IITamma %, MIPUHUMAETCS
no tabn. 5.5 TOCT 20276-99, kp = 1 — ans ucnbITaHUS TPYHTA B KOTJIOBAHAX U
mypoax;

ky - ko3 dunument popmsl, ky = 0,79 - 1151 KECTKOTO KPYTiaoro mTaMIia;

D —nuameTp mtammna, cMm;

AP = P, — Py — u3mMeHeHue naBieHus;

AS =S, — Sy — ocanka mrtammna, coorBeTcTBytomas AP, cwM;

Hns  onpenenenus Py, Py, S,,, Sg M0 JaHHBIM HCTIBITAHUA CTPOUTCS Tpaduk
S=f(P). 3a ma4anbHoe 3Havenme Py, S, NpPUHMMAETCS NABIEHWE O, o— BEPTH-
KaJbHOE€ HOpMaJbHOE HANpPSDKEHHE OT COOCTBEHHOTO Beca IPYHTa M COOTBETCT-
BYIOILLYIO 3TOMY AAaBJIEHUIO OCAJKy. 32 KOHEUHble 3HaueHus P,, S, mnpuHumarorcs
3HAUEHUs JAaBJICHUS U OCAJIKU, COOTBETCTBYIOIIME 4-0i Touke rpaduka. (Ecou stu
TOUYKHM OKa3bIBAIOTCA 3a MpejeiaMu JIMHEWHOTO ydacTka rpaduka, UCTIBITAaHUS T1e-
peebIBAIOTCS 3aHOBO).

CymuiecTByIOT U ipyrue popmysl:

dbopmyna Ilneixepa:

E=(1-u)- 2 (18)

rae wy = 0,96 - ns Kpyriioro mramria;
wq = 0,95 - s kBagpaTHOTO IITAMIIA.

®opmyna HUM OcnoBanmii:
E—a k-

S
rae o = 1 - qos mrypdos;

oo = 0,7 - 1A cKBaXKHH.



_1-¢* V2m
-7 —

upoko nmpuMeHSAIOTCS W JabOpaTOpHbIE METOIbI MCCIEIOBaHUS (PUZUKO-

k

MEXaHUYECKUX XapaKTEPUCTUK I'PYHTA.
1. Cnoco6 koMIpeccuu B 0JIOMETpE.
Kommnpeccust — oqHoocHOE cxaThe 00pasiia BEpTUKAIbHOW Harpy3kou
IPU YCIOBUM OTCYTCTBUS €r0 OOKOBOTO paCIIMPEeHHUS.

Monynb negopmanuu onpeaeasieTcs:

E — DPi+n —Pj . B, (19)
€i+n —€j
2-p?
rac B = - E
2. Ucneiranusa 06pa3110B I'pyHTa HAa OAHOOCHOC CXKATHUC IMUJIUH /-

puueckoro oopasia, auamerpom D u BeicoTO# h, BepTHKaIBHOW HArpy3KOH,
KOTOPYIO MPUKJIAAbIBAIOT CTYNEHSIMH, MOAYJb AeopmManuy onpeaensercs
o ¢opmysie:

P

E =, (1.10)

I'ne P — nmarpy3ka, mpu KOTOpO MPOUCXOIUT pa3pylieHne oopasia;
__bh
A= S -~ OTHOCHTENbHAsA nedopmanus 00pasiia, COOTBETCTBYIOIIAS Ha-

1

I'Py3Ke P = § ) Ppasp.;
p—O }\Z )

AD
A = — ~ TIOTEPEIHOe OTHOCHTETLHOE PACIITHPEHHE oOpa3ua;

Ah
A, = - OTHOCHTEJILHOE CKaThe oOpasna.

AX B A; U3MEPSIOTCS B CTAJUU JMHEHHOTO JePOopMUpOBaHHS 00pasia mpu
OJIHOW CTYIEHU HATPYKEHUSI.
3. [Tpu ucipiTaHnK B cTaOMIIOMETPE IIMIMHAPUIECKUN 00paser 1uaMeT-

poMm D u BeIcOTOM h paspymiaercs BepTHKAIBHBIM JaBICHUEM O, TPU OCTOSTHHOM



3HAUCHUU Oy = Oy. [lis onpenenenus Moayst iepopMaIuy UCTONb3YIOT GopMmy-

JIbl TEOPUU YIPYTOCTH:

2, = totoytod], (1.12)
Ay — [O-y_P‘O'(EO-xy‘i'UZ)]; (112)
}\Z — [GZ_HO'(GX+0y)]. (113)

E
Ag; Ay; A, — OTHOCUTENBHBIE BEIMYUHBI JIehopmaIuii 00pasiuos rpyH-
Ta B MPOJIOJIGHOM H MONIEPEYHOM Ha3HAYCHUH,
Ko - Koaddumuent Ilyaccona unu kodpPuimeHT OOKOBOTrO paciIupeHus

IpyHTa:

_ 080,-1,:(2'04+0,)
Ho = 2:0-0,—A, (404+0,)

(1.14)

rae O - orHocuTenbHas oObeMHas nedopmalus TpyHTa, OmpejaesseMas 1o

00BeMy BBITECHEHHOH 3a cUeT JepopManuu oopasiia BO BpeMsl HCTIBITAHUS

0=A+A +2, (1.15)
501050
AV
0= (1.16)

B npenenax nuHEHON 3aBUCHMOCTH MEXTy 0OIIMMU JepopMariusiMu (Tipo-
JOJILHBIMU U 00BEMHBIMHU) M TIPUPAIIICHUEM OCEBOTO JABJICHHS O; MOAYJb 0OIIen

(JiuHeMHOM) nedopmaruu:
E=—. (1.17)

[IpoYHOCTHBIE XaPAKTEPUCTUKHU I'PYHTA ONPEACIAIOTCS 10 JBYM OCHOBHBIM
YPaBHEHUSAM ITPOYHOCTH:
ypaBHeHuto KyioHa:
T=o0-tgp +C, (1.18)
ypaBHeHUIO PeHkuHa:
01—0

sing = (1.19)

c1+0,+2:C-ctg’




Ke;

r7e T - IpelebHOEe COMPOTUBIECHUE TPYHTA CABUTY MO HEKOTOPOU IUIoUIa-

0 - HOpMaJIbHOE HaIpPsKEHUE 10 TOH K€ MJIIOIAJIKE;

01; Oy - TJJaBHBIC HAIIPSKCHUSL.



2. UHDKEHEPHO-TEOJIOT MUECKUI PA3PE3

2.1 IlocTpoeHue MHKEHEPHO-TEOJIOTNYECKOr0 pa3pe3a

WHxeHepHO-TeoJornyeckue paspesbl JODKHbBI coliepKaTh HHPOpMaLnio, HEOO-
XOJUMYIO U JIOCTATOYHYIO JJI pa3pelieHus] MOCTAaBIEHHON NMPOEKTHOM 3aauu U J0C-
TOBEPHO OTPAXAIOU[yl0 MH)KEHEPHO-T€OJOTHYECKUEe YCIOBUSL paiioHa (yyacTka)
cTpoutenbcTBa. Ha paspesax mpu moMOUIM YCIOBHBIX O0O3HAYEHUU IOIKHBI OBITh
MOKa3aHBbI:

ropHbIe BbIpaOOTKHM (OypOBbIE CKBaXHHBI, IIyp(dbl, TyIKK U Ap), UX HOMEpA,
KOHCHUCTEHIIUSI TPYHTOB B TOPHOM BbIpaboTKe no kaxaomy UI'D, oTMeTku ycThs;

MecTa 0TOopa rnmpod rpyHTa U BOJIBI;

MeCTa POBEJICHUS MOJIEBBIX UCTIBITAHUN TPYHTOB;

JUTOJIOTUYECKUI (MeTporpapuuecKuii) COCTaB U COCTOSIHUE TPYHTOB;

re0JOrMYeCcKrUe TPaHMIIbl HHKEHEPHO-TEOJOTUYECKUX 3JIEMEHTOB, HOMEpa 3iie-
MEHTOB;

YPOBHHU MO/I3€MHBIX BOJ;

rpavKy CTaTUYECKOT0 ¥ TMHAMUYECKOTO 30HUPOBAHUS;

JaHHBIE T€0RJIEKTPUUECKUX M Ie0CEMCMUYECKUX Pa3pe30B, OTKAYEK U XUMHU3Ma
BO/I.

['myOuHa ocBelleHUs] MH)KEHEPHO-TEOJIOMUECKUX YCIOBHHM Ha paspes3ax, Kak
MPaBUJIO, TOJDKHA COOTBETCTBOBATH IITyOMHAM MPOHUIEHHBIX TOPHBIX BEIPAOOTOK.

Br16op HampaBieHuil pa3pe3oB IODKEH obecnieunBaTh Hanbosee MOJHOE OCBe-
[IEHUE WHXEHEPHO-T€O0JIOrMUYECKUX YCIOBUM CTPOUTENBCTBA O0BEKTA!

- IIPY OTCYTCTBUHU I'€HEPAIBHOTO IUIaHA MPOEKTUPYEMOro 00bEKTa U MpHU HEOO-
XOAMMOCTH M3yUYEHUS! MPUPOIHBIX (PAKTOPOB, BIUAIOIMIUX HA MPOCKTUPYEMbIE 3AaHUS
Y COOPYXEHUs, 3a MpeAeslaMt IJIOIAIKH pa3pe3bl TOKHBI OPUEHTHPOBATHCS BKPECT
IIPOCTUPAHUS T'€OJOTMYECKUX CTPYKTYP HOPMAJIbHO K TMAPOrpapUUYECKUM CETAM WU

areMeHTaM penbeda;


https://pandia.ru/text/category/generalmznie_plani/

- MPY HAJIMYUU TE€HEPAIBHOTO TUIaHa MPOCKTUPYEMOro 00BbEKTa pa3pesbl JOJIK-
Hbl OPUEHTHUPOBATHCS MO KOHTYPY U OCAM (PYHIaMEHTOB MPOCKTUPYEMBIX 3IaHUU U
coopyXeHu# (IMOCTpOSHHE pa3pe3a uepes HEHTPATbHYIO YacTh 3/JaHUsl, COOPY>KCHHS HE
JTOTTyCKaeTCs).

Pa3pessl cTposiTCs clieBa HampaBO B HANPaBJICHUSAX OT IOro-3amajaa, 3amnaja, ce-
BEpO-3amajia Ha CEBEPO-BOCTOK, BOCTOK, IOTO-BOCTOK. Pa3pe3sl MEPUINOHAIBHOTO Ha-
IpaBJICHUsI CTPOSITCA C FOTa Ha CeBep. YTOJ MOBOPOTa JMHUU paspes3a Ha Tomnorpadu-
YECKOM IIJIaHE HE JOJKEH MpeBbImaTh 90°.

Pa3pesam mpucBanBaroTCs HOMepa, 0oOO3HayaeMble apaOCckuMu Iudpamu, Ha-
npumep 1-1, 2-2 u 1. 1. Homepa pa3pe3oB NMUIIYTCS HUXKE BEPXHEH paMKH YepTeka,
OTCTYNUB OT Hee 1-2 cwm.

Pa3zpe3sl ¢ J1eBOI CTOPOHBI JIOJKHBI OTPAHUYUBATHCS JTUHEMHBIM BEPTUKAIbLHBIM
Macitabom. 3a BEJITMYMHY OCHOBaHHMS JIMHEHHOTO MaciiTaba mpuHUMaeTcs 1 cuM.

CHu3y paspesbl ClelyeT OrpaHWYMBaTh T'OPU3OHTAIBHO PACHOJOKEHHOU KO-
JIOHKOM ¢ BBICOTOM Kaxkaou ctpoku 0,5 cM. Ha koJsioHKe ciieBa OT pa3pesa J1atoTcs Ha-
MMEHOBAHUS CTPOK «HOMEp CKBaKMHBI, OTMETKA MOBEPXHOCTH 3€MJIU, M», «YPOBEHb
MOJI3EMHBIX BOJ U JlaTa 3aMepay, «PacCTOSHHE, M», HOMepa TOPHBIX BBIPAOOTOK MH-
IIYTCS HAJl X YCThSIMU WIH B OTJEIBHOM (0OBIYHO BEpXHEH) CTPOKE MOABAIA.

Beprukanbubiii MacmTa® pa3pe3oB JIOJDKEH OTJIMYATHCS OT TOPU3OHTAIBHOTO
He Oonee yeM B 10 pa3 mpu ropu3oHTAIBLHOM 3ajJeTaHuH U He Oosiee 4yeM B 5 pa3 mpu
HAaKJIOHHOM 3ajeraHuu cjaoeB. COOTHOIIEHHWE BEPTHKAJIBHOIO M TOPU30HTAIBHOIO
MaciTaboB Jid Pa3pe30B OMOJ3HEBBIX CKIIOHOB, WIIM CKJIOHOB JJIsI KOTOPBIX MPOU3BO-
JUTCS pacueT UX YCTOMUMBOCTH, JOIKHO OBITH 1:1.

Paznenenue Toyy rpyHTOB HA MHKEHEPHO-TEOJIOTMYECKUE AJIEMEHTHI CIEAYET
npoBouTh B cooTBeTCTBUU ¢ 'OCT. BrifeneHHbIe WHXKEHEPHO-TEOJIOTHUECKHUE DJIIe-
MEHTHI JIOJDKHBI HyMEpOBaThCS apabckumu mudpaMu, HauynuHas ¢ 601ee MOJIOIbIX OT-
JIOKEHUM.

Jlutonornyeckuii (meTporpauyecKuii) COCTaB IPYHTOB MOKA3BIBACTCS MITPUX O-

BbIMHU 3HaKaMu (mTpuxoBka) B coorBeTcTBUM ¢ 'OCT 21.302-96. Ha done ob603Haue-



HUS JINTOJIOTMYECKOTO COCTaBa PEAKUMH HAJIOKCHHBIMH 3HaKaMu (Kparr) TOTIOJHH-
TEIHHO HAHOCATCS HamOoJiee XapaKTepHBIE OCOOEHHOCTH TPYHTOB (TyMyCHpOBaH-
HOCTb, 3aCOJIEHHOCTD U JIp).

Ha pa3pesax Ha Kaxxjoi BeIpaOOTKE, BCKPBIBIIICH BOJY, MTOJDKHBI OBITH MTOKa3a-
HBI TIyOWHA YCTAHOBJICHUS YPOBHSI, POTHO3HPYEMBbI HAUBBICITUH YPOBEHb IMOA3EM-
HBIX BOJI.

OTMeTKH ypOoBHEH MOBEPXHOCTHBIX BOJ HA pa3pe3ax, NepeceKaronuX BOAOTOKH
M BOJOEMBI, CIIeTyeT yKa3bIBaTh C JaToi uX 3amepa. Ecimu 310 TpeOyeTcs TeXxHUYe-
CKHM 3a/IaHMEM, Ha pa3pe3bl HAHOCSIT YPOBHHU BBICOKHX BOJI.

JUIsl KaKJ0T0 WHXEHEPHO-TEOJIOTUIECKOT0 JJIEMEeHTa B TabNuIle, pacroiarae-
MOM PSIZIOM C pa3pe3oM, MPHBOJAT HOPMATHUBHBIC 3HAYCHHS XapaKTCPUCTHUK (DU3UKO-
MEXaHMYECKUX CBOWCTB IPYHTOB HMJIM PACUCTHBHIC 3HAYCHUS ITUX XapPaKTEPUCTHK IMPHU
JIOBEPUTEIBLHON BEPOSITHOCTH.

Ha pa3pesax, cTposmmxcst Mo ocsiM (yHIaMEHTOB 3aHUA M COOPYKEHUU WITH
MIePeCceKaNUX MECTa WX pPa3MEIIEeHUs, P HEOOXOTUMOCTH TOKA3bIBAIOT KOHTYPHI
3MaHUN M COOPYKCHHI C YKa3aHHEM WX HAaWMEHOBAHHS W HOMEPOB IO T'eHIUIAHY, a

TAKKC IMIIAHUPOBOYHBIC OTMCTKHU.

2.2 OdopMiieHre MHKEHEPHO-TEO0JOIMYECKHX Pa3pe3oB

Pa3pessl cnegyer pasMemiath Ha JUCTaX, pa3Mepbl KOTOPBHIX JOKHBI MPUHU-
Matecss mo ['OCT P 21. Tlpunumaemblie pa3Mepbl JIHCTOB JOJDKHBI 00€CTIeUMBaTh
yI0OCTBO TMOJIK30BaHUS Pa3pe3aMu U OPOITIOPOBKAMH JMCTOB B TEXHUYECKOM OTYETE,
T. €. OBITh KPATHBIMU MAIIMHOMTMCHOMY JTUCTY (popmaTa A4, 1 HE IPEBHINIATH Pa3MePhI
dopmaroB A0, A4x6 (A2x3), 1. e. He Gonee 1261 Mmm. OGO3HAUYECHHS B pa3MEPhI CTO-
pOH OCHOBHBIX dbopmaToB JTOJKHBI COOTBETCTBOBATH I'oCT
2.301-68.

VYcnoBHble 0003HAUEHMSI K pa3pe3aM JIOJKHBI HAXOJUTHCS Ha MEPBOM JIUCTE
pa3pe30B WM Ha OTAEIBHOM JicTe. Ha ocTanbHBIX THUCTAaX JEIaeTCs CChIIKA HA JIUCT C

YCIOBHBIMHA 0003HAYCHUSIMU.



Ha mepBoM mnucTe pa3pe3oB B MPaBOM HIDKHEM YTy CJIEAYET BhIYCPUUBATH
IITaMII, pa3Mepbl KOTOpOro U (opma 3anojiHeHus 10kHbI cooTBeTcTBOBaTH ['[OCT P
21.

['opHBbIC BBIPAOOTKH MOKA3BIBAIOTCS ABYMS TMapaUICIIbHBIMU JIMHHSIMH, TTPOBO-
JTUMBIMU APYT OT JIpyra Ha paccTOsIHUU 2 MM (CKBakuH) U 4 MM (1ypdsl U TyAKu), a
0 TpaccaM WHKEHEPHBIX KOMMYHHKAIIUH COOTBETCTBEHHO 4 u 8 MM. ['paduku nuHa-
MUYECKOTO U CTATUYECKOTO 30HJAMPOBAHUS, T'€ODJEKTPUUECKHE U TeOCEHCMUUYECKUe
paspe3sl MOKa3bIBAIOTCS HA pa3pe3ax OJTHOU JTUHUCH.

['opHBbIC BBIPAOOTKH BBIUCPUYHMBAIOTCS CIUIONIHBIMUA JTUHUSMHU, €CJIM OHH HAXO-
JSTCS HA JIMHUM pa3pes3a, U MTPUXOBBIMH, €CIM OHM CHECEHBI Ha pa3pe3. Y HIKHHUX
KOHIIOB JINHUM CJIeBa TTOKa3bIBAETCS OTMETKA 32005 BBIPaOOTKHU, CIIpaBa — TIIyOUHa.

Jlnst cHeceHus Ha pa3pe3 MOTyT OBbITh MCTOJb30BaHbI BRIPAOOTKH, PACTIONOKECH-
HBIC B TOM € T€OMOP(OTOTUUECKOM DJIEMEHTEe, HaXOSIINECs B MPUIICTAIONICH 30HE
KOHTYpa 37aHusi win Tpaccel. [lupuny npuiieraromieit 30HbI clieyeT IPUHUMATh PaB-
HOM CpeHEMY PACCTOSHUIO MEXIY BBIPAOOTKaMH (C YYETOM KAaTETOPHH CIIOKHOCTH
WHXEHEPHO-TEOJIOTUUECKUX YCIIOBUM), TipeaycMorpennbie Tadbmumei 7.2 CII ygactp |
JUTSL TMHEHHBIX 00bEeKTOB U B Tabnuie 8.1 mis oOBEKTOB MPOU3BOJCTBEHHOTO U He-
MPOU3BOACTBEHHOI0 Ha3HayeHus (1. 7.20 u 8.3, 8.4 CII , vacts I).

Mecrta orbopa 00pa3ioB rpyHTa U MpoO BOABI U3 TOPHBIX BBIPAOOTOK M300pa-
’KAIOTCS HA COOTBETCTBYIOIIMX TIIyOMHAX crpaBa (B Ciliyyae HEOOXOIUMOCTHU CJIeBa) OT
0003HaYEHUsI TOPHOU BHIPAOOTKH.

['paHuIlbl MHKEHEPHO-TEOJIOTHUYECKUX AJIEMEHTOB U JINTOJIOTUYECKUE TPAHUIIBI
HAHOCSTCS IMHUSAMH TOMIIUHON 0,5 MM (CIUIONMIHBIMHU WU MITPUXOBBIMU B 3aBUCHUMO-
CTH OT BX 00OCHOBAaHHOCTH ).

[TomoxeHne ypoBHS TOJI3EMHBIX BOJ] MMOKA3BIBACTCS IITPUXITYHKTUPHOU JIMHUCH
MPOTHO3UPYEMOTO YPOBHS — IITPUXOBOU JInHUEW TosmuHou 0,5 mMm. Ha nepecedenu-
X TPAHWI[ C KOKIOW BBIPAOOTKOM CjeBa OT BBIPAOOTKH MPOCTABISETCS OTMETKA TO-
JIOTIBHI CJIOS, CIIpaBa — rIIyOHWHA OT YCThSI BEIPAOOTKH.

HOMepa HHXCHCPHO-TCOJIOTHYCCKUX JJICMCHTOB Ha pPa3pe3C IIOKA3bIBAKOTCA B



KpY>KOYKax, a cTpaTurpaduueckre MHIEKChl — B paMKax.
PexomeHnyemMblil pUMEP MakeTa WHKEHEPHO-TEOJIOrMYECKOr0 pa3pe3a NpHBe-

JI€H Ha pucyHke 2.1.
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Pucynok 2.1 - PekoMeHayeMblid PUMEP MAaKETa WHKEHEPHO-TEOJOTHYECKOIO

pas3pesa

2.3 YcioBHbIe rpaduyeckne 0003HAYEHHS NHIKEHEPHO-T€0JOTrHYeCKUX Pa3pe3oB

YcnoBablie rpaduueckie 0003HaYEHUS KOHCUCTCHIIMM M CTETICHW BIAXKHOCTH
IPYHTOB, IPUMEHSIEMbIE HA NHKEHEPHO-TEOJIOTUYECKUX pa3pe3ax U KOJIOHKAaX, IIPUBE-

neHbl B Tadmune 2.1.



Tabnuma 2.1 - YcnoBHbie rpadudeckue 0003HaYCHNS KOHCUCTEHIIMH U CTETe-

HU BJIAXKHOCTHU I'PYHTOB

HaumeHnoBaHue rpyH- Koncucrenuus CreneHb O6o03HaueHue
Ta BJI&XKHOCTH
Teepnas -
Cymnecs, CYTJIMHOK,
TJIMHA
ITecox - MasnoBnax-
HBII
[lonyTBepnas -
CyrnuHoK, rivHa




HaumeHnoBaHue rpyH-

Ta

To xe

Cynech

Ilecok

CyriauHOK, TJIMHA

To xe

Ilecox

Koncucrenms

TyromiactuyHas

I racTuunas

MsrkoriacTUUHas

TekyueruracTuaHas

Tekyuas

CreneHb

BJIaXXHOCTHU

Braxxurrit

Hacreimien-

HEII BOJIOU

O0o3HauecHUE

—

ANNNNNN




HaumeHnoBaHue rpyH- Koncucrennus Crenenn O0o3HaueHue

Ta BJIaXXHOCTHU

YcnoBHbBIC rpa(bnqecmle 0003HAaYCHUS OCHOBHBIX BHUIOB TI'PYHTOB IIPUBCIACHLI B

tabnuue 2.2.

Tabnuua 2.2 - YcnoBuble rpadpuyeckue 0003Ha4eHHUsI OCHOBHBIX BUJIOB TPYHTOB

HaumenoBanue O0o3HaueHuE

OcanoyHble TPYHTHI

1 AneBponut X 9 X
s X 9
X s X
2 AHTUIpUT ™\ =
N\
£ £
3 Aprumiut R A A
. 1“ \
Y Y * LY
b A '




O0o3HaueHue

AV AT A

Yy v a4 <
A 9 < A

q

HaumenoBanue

4 bpekuns

5 BanyHsl

6 ["anpka

7 I'nnc

8 ['muua

9 I'paBenuT




HaumenoBanue

O0o3HaueHue

10 I'paBuit

11 Tonomur

12 lpecBa (IpecBsiHbII TPYHT)

13 U3BecTHIK

14 Un

15 Kamennas coib




HaumenoBanue

O0o3HaueHue

16 KameHHbIl yroJib

17 KaMHH, TIBIOEI

18 Konrinomepar

19 Jlecc (JieccoBUIHBIE CYTIIMHOK, TJIMHA)

20 Men

21 Meprenb




HaumenoBanue

O0o3HaueHue

22 Omoka

23 Tlecok rpaBeNUCTHIM

L [ -] o
L 2 ., o
¥ .® 1 + &
* ‘D
24 Tlecok KpyIHBIA . * * -

25 Tlecok MeKui

26 Tlecok mbuIeBaTHIN

_J.u.-. ST,

'=:::!-.®..-'; S

t"‘. :. ..\-1":"‘._.;'

l-‘.: '&-,‘_" _I-:.:.- e

27 Tlecok cpenHuit et .
L] . ® . ®

. [ L] N L

" s * - . .,




HaumenoBanue

O0o3HaueHue

28 Ilecuanuk

29 Cnoii 10OYBEHHO-PACTUTEIIbHBIN

30 Canpornenb

R
Q
R

31 CyriuHok

32 CyriIMHOK MOPEHHBIHN

33 Cynech




HaumenoBanue O0o03HaueHue
1 2
34 Cynech MOpeHHast e/ Jo/o /
o /o /
/o /
/ S 0y “so
35 Topd = =1l
I = 1=
36 Tpemnen (1MaToMuT) g Y
e
L hd
37 Tydut u3BecTKOBBIN / AN /
’ ~ o

38 Ille6ens (11eO6EHUCTRIN TPYHT)

HckyccTBeHHBIE TPYHTBI




HaumenoBanue

O0o3HaueHue

1 HaceimHble KpynmHOOOJIOMOYHBIE, MECUaHbIE
NbUIEBATHIE U TJIMHUCTBIE TPYHTHI, 3aTOPdO-
BaHHbIE TPYHTHI, TOP(; OTXO/bI MPOU3BOACTBA
(1maky, 30716l U JIp.); CTPOUTENbHBIE U TBEP-

AbIC OBITOBEIC OTXOJbI

2 HaMbIBHEBIC II€CYAaHbIC, IIBIJICBATBIC U I'NIMHU-
CTBIC TPYHTBI;, OTXOAbI ITPOU3BOJICTBA (XBOCTBI

oOorarutenbHbIX (HadpuK, MUTAKH, 30JIbI U TIP.)

3 Marmarudeckue, MeTaMoppuuecKkue 1 oca-
JIOYHBIE CKaJIbHBIEC TPYHTHI, 3aKPEIUICHHBIC

Pa3HbIMHU criocobamMu

4 1Tp1eBaThIE TTIMHUCTHIE HECLIEMEHTUPOBAH-
HbIE TPYHTBI, 3aKPEIUVICHHBIE Pa3HBIMU CIIOCO-

oamu

5 IlecyaHble HECUEMEHTUPOBAHHBIE TPYHTHI,

3aKPCIICHHBIC PA3HBIMHA criocobamu




HaumenoBanue

O0o3HaueHue

6 YIUIOTHEHHBIE B IPUPOJHOM COCTOSIHUU

WNuTpy3uBHBIE (MTyOUHHBIE) TPYHTHI

1 T'abpoauoput

2 I'panut + +
+
3 I'panut-nopdup + —I— +
+ +
4 I'panoiroput + X +
+ +

5 I'panocueHuT

+
+




HaumenoBanue O6o03HaueHue
1 2
6 duoput X X
X
7 IlepunoTut — —
1 1
8 CueHur X X X
X X
Oddy3uBHBIC (M3IUBIIUECS ) TPYHTHI
1 JIama:
a) KHACJIOTO cocTaBa \ 7’
) J \ )/
- ~
V=N
0) OCHOBHOI'O COCTaBa
rrr




HaumenoBanue

O0o3HaueHue

B) CpPEIIHEr0 COCTaBa

F) mICJIOYHOIro CoCTaBa

1) pa3HOr0 cocTaBa (HepacuJICHEHHas )

2 Ilem3a

3 Tyd:

a) KHACIIOTO COCTaBa (JIMMAapUTOBBIN)

0) ocHOBHOTO cocTaBa (6a3aIbTOBBIN)




HaumenoBanue

O0o3HaueHue

B) pPa3HOI0 cCOCTaBa (HEPACUJICHEHHBIN )

') CpeIHEero

cocTaBa (aHJE3UTOBBIN )

,ZI) MCJIOYHOro CoCTaBa

4 [nax

Metamopdudeckue TpyHTbI

1 Amdpubonut




HaumenoBanune O0o3HaueHue
1 2
2 I'meiic _v— —v—
IIpumeyanue - ['HeWC U THEHCOBBIE TTOPO- : !
bl 0003HAYAIOT B 3aBUCUMOCTH OT METpOrpa-
A porp —_—

(1)I/I‘IGCKOFO COoCTaBa MATCPUHCKOI'O MaTCpUa-

J1a.

3 KBapuur

4 MWIOHUT

5 Mpamop

6 PoroBuk, sima




HaunmenoBanue O0o3HaueHue

7 Cnasen riauHUCTBINA, QUITUT f;ﬁ%

7

)

%)

YcnoBuble rpaduueckre 0003HAYEHUS XapaKTEPHBIX JTUTOJIOTHYECKUX OCO-
OCHHOCTEH TPyHTOB, MPUBEJICHHBIC B Tabymile 2.3, n300paXkaloT peIKUMHU 3HAKaMu Ha

¢doHe yCIOBHBIX 0003HAYEHU BUJIOB TPYHTOB.

Tabmuma 2.3 - YcnoBHbIe Tpadudeckue 0003HaUCHUS XapaKTEPHBIX JTUTOJIOT U -

YEeCKHUX 0COOCHHOCTEN IPYHTOB

HaumenoBanue Obo3HaueHue
1 2
1 bBUTyMHUHO3HOCTH A A
A

2 BbIBETpEnoCTh —?o- T T

3 I'muUCTOCTH - -




HaumenoBaunue

O0o3HaueHue

4 T'yMmyCUpOBaHHOCTh

5 JlotoMHUTH3aALIMSA

6 XKenezucrocthb

7 3aruncoBaHHOCTh

& 3aJIEHHOCTh

9 3akapcTOBaHHOCTb

10 3acoyieHHOCTh

TT




HanmenoBanme O0o3HaucHUE
1 2
11 3aroppoBaHHOCTB — | | |
12 U3BECTKOBUCTOCTD | | |
13 KaBepHO3HOCTH [ w ]

14 KpeMHHUCTOCTh

15 IlecyanucrocTh

16 [TupuTU3NPOBAHHOCTH

17 I'paBenucTocTh (MpUMeECH rpaBus, rajJbKH,

1IeOHs1, BAIIYHOB)

b e A
T0 %5,
Oo.ﬂod




HaunmenoBanue O0o3HaueHue
1 2
18 PacciaHiioBaHHOCTh —_—
-_-'_‘__....""-—
-_—

19 CnroauctocTs

20 TpemuHoBaTOCTh

21 YraucrocTth

22 ®ochopuctocTh

® O




3. OITPEAEJIEHUE PASMEPOB ®YHIAMEHTA

B cooterctBum ¢ CII 22.13330.2016 «OcHOBaHus 31aHUN U COOPYKEHUN
LHEHTPAJIbHO Harpy>XeHHble (DYyHAAMEHTHI JOJIKHBI YIOBIETBOPSITH OCHOBHOMY YC-
JIOBHIO:

CpelHee AaBieHHE MO MOAOLIBOM (pyHIAaMEHTa p HE JOJIKHO IMpPEBBIIIATH

paC‘IeTHOC COHpOTI/IBJIeHI/Ie rpyHTa OCHOBAHUA R
pcp. < R’ (31)

B cootrBercTBum ¢ CII 22.13330.2016 «OcHOBaHMS 3TaHUN U COOPYKEHUI»
BHEIICHTPEHHO HarpyXeHHbIe (PyHIaMEHTHI JOJIKHBI yJIOBIETBOPATH CJICAYIOIIUM
YCIIOBUSIM

cpeaHee JaBjeHUE TOJ TMOJOMBOM (PyHIaMEeHTa p HE JOJDKHO IPEBBINIATH
pacueTHOe COMpOTHBIICHHE IpyHTa ocHOBaHusA R (3.1);

KpaeBoe JaBJIEHUE MPHU JEUCTBUU HM3TrHOAIONIETO0 MOMEHTa BIOJb KaXKI0H

ocu (hyHIaMeHTa He JT0JDKHO mpeBbimaTh 1,2R (3.2):
Pmax < L2"R, (3.2)
AMIOPHI JIABJICHUW MOTYT OBITH TpamneIUMEBUIIHBIE M TPEYTrOJbHBIE, B TOM
YKclie YKOPOUEHHOHM UIMHBI, 0003HAYAIONINEe KpPaeBOM OTPHIB MOJOMIBBI (PyHa-
MEHTa OT TPYHTa IPU OTHOCUTEIHHOM SKCIEHTPUCHUTETE PAaBHOACHCTBYIOMIEH 00-
aee /6. Ilpu BeINOIHEHUH KYPCOBOM pabOTHI ONpeaesieM IMUPUHY QyHIaMEHTa U3

YCIIOBUSL:

>0 (3.3)

Pmin = Y,
T.e. mpoekTupyem GpyHAaMEHT 0€3 TOIMYIICHUS BO3MOKHOCTH OTPHIBA.
PacueTHoe conpoTtusienue rpyHra ocHoBanus R, klla (TC/MZ) ompenessieTcs mno
dopmyme (5.7) CIT 22.13330.2016:
R =2 [Myk,by1y + Mydyyiy + (Mg — 1)dyy1y + Mecy], (3.4)

TA€ Ye1 U Yoo - KOOPOUIIMEHTHI, YCIOBUNU pabOThI, OMpeAessieMble COrJIacHO TaoJI.



5.4 CIT1 22.13330.2016 (cm. Tada. 3.1);;

K - ko dunmenT, npuHuMaeMblii paBHbIM: k3 = 1, eciM MPOYHOCTHBIC
XapaKTEePUCTUKH TPyHTa (¢ U C) OMpPEIEICHbl HEMOCPEICTBCHHBIMHU
UcnbITaHusIMH, B k; = 1,1,

M,, Mg, M, - ko3pduuMenTsl, nOpuHHUMaemble 1o  Tabm. 55  CII
22.13330.2016 (cm. Tadm. 3.2);

K, - koa¢ dpument, npuHruMaeMblid paBHbIM: IpUu b < 10 M - K, =1, ipu b >
10 m - k; = zo/lb + 0,2 (3aech zg = 8 M);

b - mmpuHa nogomBel GyHIAMEHTA, M;

Yn -  OCpPEIHEHHOE PAacueTHOE 3HAYeHHWE YACIHHOTO Beca TPYHTOB, 3a-
JIETAIONINX HUXKE TOJOMBHI (yHIaMEHTa (MPH HAIWYUHU TIOJ3€MHBIX
BOJI ONPE/ICISCTCS C YIETOM B3BEIIHBAIOMIETO IHCTBHS BOmbl), KH/M®
(te/M’);

Y11 - TO Ke, 3a]IeTatOLIHX BBIILIE I0IOLIBL;
C|| - pacueTHOE 3HAUYCHUE yNIETBHOTO CLEIJICHUSI TPYHTA, 3aJIeTaloIero He-
MIOCPEICTBEHHO T0J1 MOJIOIIBOM (hyHIaMeHTa, Klla (TC/MZ);

d; -riryOnHa 3anoskeHus (GyHIAMEHTOB OECIOABaIbHBIX COOPYKEHHH OT
YPOBHS IJIAHUPOBKU WJIM TPUBEACHHAs TIIyOMHA 3aJI0KEHUS HapyK-
HBIX U BHYTPEHHUX (YHIaMEHTOB OT I10JIa TI0JIBaJia, OmpeessieMas 1mo
dbopmyme

di = hg + her Ver /Y11, (3.5)
rze hs - TonmuHa ¢0s rpyHTa BBIIIE MOAOUIBEI (PyHIaMEHTa CO CTOPOHBI OB,
M;

Nef - TONMIIMHA KOHCTPYKIIMY TI0JIa TIOIBAJIA, M;

Yef - PACUCTHOE 3HAYCHHE YACTBHOr0 BECa KOHCTPYKIMHM To7ia mojsama, KH/m®
(te/m’);

dp -TmyOuHa mo/iBaja - pacCTOSIHAE OT YPOBHS TUIAHMPOBKH JIO TI0JIA MTO/IBAjIa, M

(nna coopyxeHuid ¢ nmoaBajioM mupuHor B < 20 M u riryOuHO# CBBIIIE 2 M



npuaumaercs d, = 2 M, npu mmprHe noasaia B > 20 m - dp = 0).
®opmyiny (3.2) gomyckaercs NPUMEHSATh MpH 000 GopMe (PyHIaMEHTOB B

wia”e. Ecnu nopomBa pynaamenta umeer Gopmy Kpyra Wid NpaBUIBHOIO MHO-

TOYTOJIBHUKA TLIOMAIbI0 A, puHEMaeTcs b = VA .

PacueTHble 3HaueHHs YAEIBHOIO Beca I'PYHTOB M Marepuaia Ioja MojBaja,
Bxondue B hopmyny (3.2), n0mycKaeTcsi MPUHUMATh PaBHBIMU UX HOPMATUBHBIM
3HAYCHHUSIM.

PacyeTHOoe compoTHBIICHHE TpyHTa MPU COOTBETCTBYIOIIEM OOOCHOBAHMU MO-
KET ObITh YBEIMYEHO, €CITH KOHCTPYKIUS (DyHIaMeHTa yaydliaeT YCIOBUS €T0 CO-
BMECTHOI pabOThl C OCHOBAHHEM.

Jlnist yHIaMEHTHBIX ITUT C YIJIOBBIMH BBIPE3aMU PACUETHOE COIMPOTHUBIICHHE
IpyHTa OCHOBaHUS JOITyCKAETCs yBEIMUMUBaTh Ha 15 %.

Ecmu d; > d (d - ryOuna 3anoxenust GyHIaMeHTa OT YpOBHS IUIAHUPOBKHU) B
dbopmyne (3.2) npunumaetcs d; =d u d, = 0.

Tadonuma 3.1 - KoadpumnmeHTsr paboThl rpyHTa

Koaddunumenr y., mis coopy-
JKEHUU C KECTKOU KOHCTPYK-
THUBHOM CXEMOM IIPU OTHOIIIE-
Koadpunment
I'pyHTBI HUU JJIUHBI COOPYKEHUS WU
e ero otceka K Beicote L/H, paB-
HOM
4 u 601ee 1,5 n McHee
KpynHooO1oMo4YHBIE € TIecua- 1,4 1,2 1,4
HbIM 3allOJIHUTENIEM M Tiecya-
HbIE, KPOME MEJIKUX U TbLIEBa-
TBIX
Ilecku menkue 1,3 1,1 1,3
ITecku nbLIEBaTHIE:




Koaddunuenr y., nis coopy-
YKEHUH C KECTKON KOHCTPYK-
TUBHOU CXEMOM IIPU OTHOIIIE-
Kosdpumument
['pyHTHI HUU JUIMHBI COOPYKEHUS UITH
e ero orceka Kk Boicore L/H, paB-
HOM
4 n 6oxee 1,5 1 meHee
MaJIOBJIA)KHBIE U BJIaJKHBIC 1,25 1,0 1,2
HaCBIIICHHBIEC BOJOU 1,1 1,0 1,2
IIe1neBaTO-TIMHUCTEIC, a TaKKe 1,25 1,0 1,2
KPYITHOOOJIOMOYHBIE C TIbIJICBA-
TO-TJIMHUCTBIM 3aIIOJHHUTEIIEM C
MOKa3aTejieM TEKY4YeCTH T'pyHTa
i 3anoiaaurend I, <0,25
IIpu1eBaTO-TJIMHUCTBIE, & TAKKE 1,2 1,0 1,1
KPYIMHOOOJIOMOYHBIC C TIbIJIeBa-
TO-TJIMHUCTBIM 3aIIOJTHHUTEIIEM C
IOKa3aTeIeM TeKy4eCTH TPYHTa
wm 3anogauTens 0,25 < I <
0,5
IIs1neBaTO-TIIMHUCTEIE, a TaKXKe 1,0 1,0 1,0
KpYIMHOOOJIOMOYHBIE C TbLICBa-
TO-TJIMHUCTBIM 3aITOJJHUTEIIEM C
IOKa3aTejaeM TEKY4YeCTH TPyHTa
i 3anoiaurens [ > 0,5

K coopyxeHusiM ¢ )KeCTKOW KOHCTPYKTUBHOM CXEMOW OTHOCSITCSI COOPYKEHHS,

KOHCTPYKIIMM KOTOPBIX CIEIUATbHO MPUCIOCOOJICHBI K BOCHPUATHIO YCUIUN OT




nedopmanii ocHoBaHUM. [ 31aHMM ¢ THOKON KOHCTPYKTUBHOM CXEMOM 3Haye-
HUE KO3(p(ULKEHTa Y, NMPUHUMAETCS paBHbIM eauHuIe. [Ipu mpomexyTOUHBIX

sHaueHuit L/H koaduimeHT vy, onpenensercst 1o MUHTEPIOSIIUH.

Ta6nuna 3.2 - Koappuuuentsr My, My, M

VYroiu BHYT- Kosdpummentst VYroi BHYT- Koa¢ punments
PEHHETOo Tpe- pPEHHETO Tpe-
M, My M, M, My M,
HUS, @y, TPal. HUS, @y, Tpal.
0 0 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
3) 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 5,31 41 2,66 | 11,64 | 12,24
19 0,47 2,89 5,48 42 2,88 | 12,51 | 12,79
20 0,51 3,06 5,66 43 3,12 | 13,46 | 13,37




Yroi BHYT- Koadpurmentst VYroiu BHYT- Koa¢ punmentsr
PEHHETOo Tpe- pPEHHEro Tpe-
HUA, Qp, TPan. HUA, Qn, I'pand.
21 0,56 3,24 5,84 44 3,38 | 14,50 | 13,98
22 0,61 3,44 6,04 45 3,66 | 15,64 | 14,64

PacueTHoe compoTuBieHHE TPyHTa OCHOBaHMS R, BhluucCieHHOe 1Mo ¢opmysie
(3.4), moxer ObITH MOBBIIICHO B 1,2 pa3a, eciiu pacueTHbIC JePOopMaliid OCHOBa-
Hus (npu AaBieHuu, paBHOM R) He mpeBocxonsT 40 % mnpeaenbHbIX 3HAYCHH.
[Ipu 5TOM MOBBINIEHHOE IaBJIEHUE HE JTOJDKHO BBI3BIBATH Je(OpMAaIMM OCHOBAHMUS
cBbiiie 50 % mpenenbHBIX U MPEBBINIATh 3HAYEHUS JABJICHUS U3 YCIOBUS pacyeTra

OCHOBaHUH 10 HECYIIEH CTOCOOHOCTH B COOTBETCTBUU C TPEOOBAHUSIMHU.

3.1 OnpenesieHne pasMepoB HEHTPAJIbHO-HATPYKEHHOI0 JIEHTOYHOro pyHaa-
MEHTAa
[Ipu npoeKkTHpOBaHUY JIEHTOUHBIX (PYHITAMEHTOB YCJIOBHO PacCMaTPHUBAETCS

y4acTOK JUIMHOU 1 M.II., clegoBaTenbHO, yeiaoBue (3.1) mpumer BU:

_No <R (3.6)
b-1 m.o.
rae Njp — Harpy3ka 1mo BTOpPOM T'PyNI€ NPEAEIbHBIX COCTOSHUM Ha YPOBHE
MOIO0IIBHI (DYHIaMEHTA;
b - 1 M. 1. — mIomaab paccCMaTPUBAEMOTO YYaCTKa JICHTOYHOTO QyH/IaMEHTA.
N3 ypaBuenwus (3.6) BeIpa3um mupuHy QyHIaMEeHTA:
ﬂ

b > (3.7)

CoXHOCTB pellieHHs] HepaBeHCTBA (3.5) COCTOUT B TOM, YTO PacyeTHOE CO-
MpOTHUBJIEHUE TpyHTa R 1 Harpy3ka N;; 3aBUCIT OT UICKOMOM IIMPUHBI QyHAAMEH-
ta b. [lpu onpeneneHUy MUPHUHBI JIEHTOYHOTO (PyHIaMEHTa D MCIONB3yeM MeTo.

MoCJe10BaTeNIbHBIX NMpUOIMKeHud (MeTo urepauuii). Ha nepBom stame omnpene-




JsieM TpUOJIMKSHHOE 3HAYCHHUE TUPUHBI DyHIaMeHTa D1 U3 yCIoBus:

N' 3.8
Ry

N ;; - Harpy3ka o BTOpOW IpyIIe NpeaeabHbIX COCTOSHUN Ha YpOBHE 00-

pe3a dyHIaMeHTa;

R, — pacdeTHOe CONMpPOTHBIICHHE TPYHTa OCHOBaHUsI, ompenaessemas npu b

Ye1Ve ! !
RO = % [qul)/ll + (Mq - 1)db)/11 + Mccll]. (36)
Jlajiee BBIMOJHAETCS KOHCTPYUPOBaHHE (YHIAMEHTA, ONPENESIEM €ro BEC

Gq) KaK IMPOU3BCICHNUC o0beEMa Ha y,Z[@J'IBHBIﬁ BEC JKeJIe300€TOHA:
G‘b — V<1>' Ve (3.9

Omnpenensiga Bec rpyHTa Ha ycrynax gynnamenrta Gp,, coOupaeM Harpys3Ky Ha

rp»

YPOBHC IMOAOIIBLI (bYHJIaMeHTa:
Njy=N gt Gq) + Gpp. (3.10)
BrraucisieMm 3HaueHue PaCUCTHOI'O COIIPOTUBIICHUA I'PYHTA OCHOBAHUA IIPU

mmpuse dyHnamenra b':

Yc1Ve2
k

Beinosiasiem npoBepky ocHoBHOTO ycioBus (3.1) B Buze (3.6).

(3.11)

R = RO + [Mykzb/]/ll].

3.2 Onpeaesnenue pa3MepoB HEHTPAJIbHO-HATPYKEHHOT0 CTOI1049aTOr0 PyH-
JaMeHTAa
[Ipu mpoektupoBaHuu cToN0YaTHIX (yHAaMEHTOB ycioBue (3.1) mpumer
BU/I:

Nu _ p (3.12)
<R,

rae Njp — Harpyska mo BTOPOW TpyNIIE€ NMPEAENIbHBIX COCTOSHUNA HAa YPOBHE
MOJIONIBEI (PYH/ITAMEHTA;

A — omaae paccMaTpuBaeMOro cTojiouaToro pyHmpameHra.



3aaeMcs mapaMeTpoM 7, YACIEHHO PaBHBIM OTHOUIEHUIO OOJBILETO pa3Me-

pa dbynnamenra [ Kk MeHbllIeMY b:

1 (3.13)
TI - b’
CIeNOBaTeNbHO, TUIOMAab GyHIaMeHTa paBHa A = b% - 7).

N3 ypaBHenus (3.6) Beipazum 1uiomaas GyHaaMeHTa:

N 3.14
b2 - 77 2 #1 ( )

CJIEIOBAaTEIbHO BBIpAXKEHUE AJIA OINpEAeNIeHUs MUPUHY (PyHIaMEHTa MpH-
MCT BU/ .
N, (3.15)
b> |—.
n'R
CnoxHoCTh penieHus HepaBeHcTBa (3.15) cocTouT B TOM, YTO pacueTHOE
COMPOTHBJICHHE IpyHTa R W Harpyska N;; 3aBUCSAT OT MCKOMOW IIUPUHBI (yHJa-
menrta D. Ilpu onpeneneHun mupuHbl cTOI0YaTOro QyHaaMeHTa b ucmoms3yem
METOJ TIOCJIe0BAaTEeIbHBIX MpUOIMKeHu (Meton uteparuii). Ha mepBom srarme
orpeensieM IpUOIKEHHOE 3HaYCHHE ITUPUHBI pyHIaMeHTa Dy U3 ycIIoBus:
b, > Ny/
1= n: RO’ (3.16)

I
N ;; - Harpy3ka 1o BTOPOW TpyIIe NpeebHbIX COCTOSHUN HA YPOBHE 00-

pe3a dyHIaMeHTa;
R, — pacdeTHOE CONMpPOTHUBICHHE I'PYHTa OCHOBAHUs, ompenaessiemMas mpu b
=0 mo popmyie (3.6).

Jlanee BBITIONHAETCS KOHCTpYHpOBaHWE (DyHIAaMEHTa, OMpENelisieM €ro Bec

G(l), KaK TIPOM3BeICHIE 00beMa Ha yIeIbHBIN BeC jkene300eTona (cM. 3.9).

Omnpenensis Bec rpyHTa Ha ycrynax ¢gynnamenTa Gp,, cobnpaeM Harpy3Ky Ha

rp»

ypoBHe nojioBsl pyHAaMeHTa (cM. 3.10). BeruncisieM 3HaueHHe pacyeTHOIO CO-
/

MIPOTHBJICHUS TPYHTa OCHOBaHUS IpH mupuHe GyHmamenTta b’ (cm. 3.11). Beimos-

HSIEM IIPOBEPKY OCHOBHOTO yciioBus (3.1).



3.3 Onpeaesnenue pa3MepoB BHEHEHTPEHHO-HATPY’KEHHOI'0 JIEHTOYHOTI 0 (pyH-
JAaMeHTa

[Tpu npoeKTHPOBAaHUH JIGHTOUYHBIX ()YHIaMEHTOB YCIOBHO PacCMaTPUBACTCS

y4acTOK JJMHOU 1 M.1., ciemoBaTenbHo, yeiaoBus (3.1), (3.2) u (3.3) npumyT BuI

(3.17), (3.18). (3.19) cooTBeTCTBEHHO:

M p (3.17)
b-1 m.m.
N 6:M 3.18
Z 27 <1.2-R, (3.18)
b-1 m.1. b4-1 m.I.
Ny . ﬂ > 0, (3.19)
b1 m.1. b2

rae Njj — Harpy3ka 1o BTOpOW TpYIIIE MPEAETIbHbIX COCTOSSHUM Ha YpOBHE
MOJIOMIBBI (PyHIAMEHTA;

M — MOMEHT Ha ypOBHE MOJAOUIBHI GyH/IaMEHTA;

b%1 m.m.
6

— MOMCHT COIIPOTHBJICHUA paCCMATpUBACMOI'0 Y4dCTKa JICHTOYHOI'O

dbyH1amMeHTa;
b - 1 M. . — ITOMmMAaF pacCCMaTPUBAEMOTO Y9acTKa JIEHTOYHOTO (pyHIaMeHTa.

N3 ypaBHenus (3.17) Beipazum mupuHy QyHIaMEHTA:
b > % | (3.20)

CoXHOCTB pellleHHs] HEpaBeHCTBA (3.5) COCTOUT B TOM, YTO PACUETHOE CO-
MpOTUBIIEHNE TPyHTa R u Harpy3ka Nj; 3aBUCAT OT UCKOMOW IIUPHUHBI (PyHTIaMEH-
ta b. Ilpu onpenencHuy MIUPHUHBI JIEHTOYHOTO (PyHIaMEHTa D HCIONB3yeM MeTo.
MOCJICIOBATENBHBIX MPHOIMKEHUN (MeTo utepaiuii). Ha mepBom stame ompene-
JsieM TIPUOJIMKEHHOE 3HAYCHHUE MIUPUHBI PyHIaMeHTa D1 U3 ycIoBus:
1,2:N' (3.21)

>
by ==

!

N ;; - Harpy3ka 1o BTOPOM rpymnrne NpeiesibHbIX COCTOSHUI Ha ypOBHE 00-



pe3a dyHaaMeHTa;
Ry — pacueTHOe CONPOTUBIICHHE IPYHTa OCHOBAaHHWs, ompeaeiseMas npu b
=0 (3.6.)

Jlanee BBINIOJIHAETCS KOHCTpYMpOBaHUE (DyHAaMEHTa, ONMpPENesieM €ro Bec

Gfb KaK Mpou3BeIcHre 00beMa Ha yAeIbHBIN Bec xkele300eToHa (3.9).

Omnpenensiga Bec rpyHTa Ha ycrynax gynnamenrta Gp,, coOnpaeM Harpy3Kky Ha

rp>
ypoBHe nojomiBel pynmaamenta Ny (3.10).

Brraucnsiem 3HaueHHE pacdeTHOTO COMPOTHBIICHHUS TPYHTAa OCHOBAHUS IMPH
mmpuse dysgamenra b’ (3.11).

Brimoaasiem npoBepky ocHoBHBIX yenoBuit (3.1), (3.2) u (3.3) B Buze (3.17),
(3.18), (3.19).
3.4 Onpenenenne pa3MepoB BHEEHTPEHHO-HATPYKEHHOI'0 CT0J1049aTOr0 pyH-

JAaMeHTa

HpI/I IMPOCKTHUPOBAHUN CTOJIOYATHIX BHCHICHTPCHHO-HAI'PYKCHHBIX q)YHlla-

MeHTOB, ycioBus (3.1), (3.2) u (3.3) mpumyt Bup (3.22), (3.23). (3.24) cooTBeTCT-

BCHHO:
Ny (3.22)
I <
o =
Ny |6-M| _ (3.23)
el ren Il
Ny |6-M| >0 (3.24)
b-h h2-b

rae Njp — Harpyska mo BTOPOW T'pyNIIE€ NMPENENIbHBIX COCTOSHUNA HAa YPOBHE
MOJIONIBHI (PYH/ITAMEHTA;

M — MOMEHT Ha ypOBHE MOAOILIBBI PYyH/IAMEHTA;

2
h™-b
—¢ — MOMEHT CONPOTHBJICHUS MOIOMIBbI dbyHIamMenTa;

b - h — nonrank moAOMBH HyHIAMEHTA.



N3 ypaBHenwus (3.22) Bbipa3um muUpUHy PyHIaMEHTA!

hepsNu (3.25)
>0

CnoxxHOCTh penieHus: HepaBeHCTBa (3.25) COCTOMT B TOM, YTO pPacyeTHOE
COTIPOTUBJICHHE TPyHTa R m Harpyska N;; 3aBHCAT OT MCKOMOH MIUpUHBI (QyHIA-
meHta b. [Ipu onpeneneHuu mUpUHBI cToIOYaTOro (GyHIaMeHTa D mcmonmb3yem
METOJ] TMOCJeA0BaTEIbHBIX NPUOIMKeHUN (MeToq urepauuii). Ha mepBoM stame
ompeeNseM NPUOIMKEHHOE 3HAUYCHUE IMPHHBI (QyHIameHTa b, TpUHSIB 3Haue-
Hue napamerpa Il = h/b, u3 ycnoBus:

(3.26)

!
N ;; - Harpy3ka mo BTOPOW TpyIIe NpeebHbIX COCTOSHUN Ha YpOBHE 00-

pe3a dyHIaMeHTa;
Ry — pacueTHOe CONPOTHBICHHE IPYHTa OCHOBaHHWs, ompejaeiseMas npu b
=0 (3.6.)

I[anee BBIIIOJIHACTCA KOHCTPYUPOBAHHUC q)YHIIaMeHTa, OoIIpcacsicM €ro BEC

G(l) KaK Ipou3Be/IcHre o0beMa Ha yJIeNbHBIN Bec kene300eTona (3.9).

Omnpenensiga Bec rpyHTa Ha ycrynax ¢gynnamenrta Gp,, cobnupaeM Harpys3Ky Ha

rp>
ypoBHe nozoniBsl pyamamenta Ny (3.10).

Brraucnsiem 3HaYeHHE pacdeTHOTO COMPOTHBIICHUS TPYHTa OCHOBaHUS IPH
wupuse gyngamenra b’ (3.11).

BrimonHsem npoBepky ocHOBHBIX yenoBuit (3.1), (3.2) u (3.3) B Buze (3.22),
(3.23), (3.24).
3.5 Onpenesienne pa3MepoB HEeHTPATbHO-HATPYKEHHOI0 JIEHTOYHOT0 yHaa-

MEHTA rpapu4ecKu

[Ipu npoekTHpOBaHUU JEHTOUYHBIX (DYH/IAMEHTOB YCIOBHO pacCMaTpPUBAETCS

y4acTok junHou 1 m.m. Paccmotpum ycnosue (3.1):

PaccmoTpum JIeByIO U MpaByIO 4acTH HEPABEHCTBA KaK (PYHKIIMH C apryMEHTOM b.



_N (3.27)

R=Ry+ % [M,k,by, . (3.28)

Onpenenenue mMupuHbl GyHAaMeHTa rpaduyecKuM CIocoOOM 3aKIII0UaeTCs
B MOCTPOCHHUH TPadUKOB 3aBUCHMOCTH PACUCTHOT'O COIMPOTHBIICHHUS W CPETHETO

JaBJI€HUS OT LIMPHUHBI NOIOMBHI (puc. 3.1).
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Pucynok 3.1 — Onpenenenne MUPUHBI TOAOIIBBI LIEHTPAIbHO-HATPYKEHHOT'O JIEH-

TOYHOTO (hyHIaMEHTa Tpa@UIEeCKUM METOIOM



OyYHKIMSA 3aBUCUMOCTH CPEIHEr0 AaBJIE€HHsS OT IIMPUHBI NOJIOIIBBI (yHIa-
MEHTa — runepoosa, pacyeTHOE COMPOTUBIICHUE JUHEHHO BO3PACTAET MPH YBEIHU-
yeHuu D.

3HaYeHUE MIUPHUHBI TOAOIIBHI D, IPU KOTOPOM HEPECEKIINCh TPaPUKU HYHK-
unii pe, = f(b) u R = f(b) saBnsercs ontumansHoM.

CnoXHOCTh OmNpeaeneH sl MUPUHBI MOAOLIBH (yHIaMEHTa IpapUuecKuM
METOJIOM COCTOUT B TOM, YTO Harpy3ka Nj; 3aBUCUT OT UCKOMOW IIMPUHBI (yHIA-
MmeHTa b. [Ipu onpeneneHun CpeaHero JaBJIeHUE MO MOAO0NIBOM JIEHTOYHOTO (yH-
JaMEeHTa paccMaTpuUBaeM Harpy3ky Ha ypoBHE oOpe3a ¢yHIameHTa, T.€. BbIpake-

Hue (3.27) npuHUMaeT BUI:

N/ (3.29)
DPcp. = R

!
N ;; - Harpy3ka mo BTOPOW TpyIIe NpeebHbIX COCTOSHUN Ha YpOBHE 00-

pe3a dyHaamMeHTa.

,HEUIGG BBIIIOJIHACTCA KOHCTPYUPOBAHHC q)YHIIaMeHTa, OoIIpcacsicM €ro BCC

G(l) KaK MMPou3BeieHne 00beMa Ha yaeabHbIN Bec Kene300eTona (3.9).

Omnpenensiga Bec rpyHTa Ha ycrynax ¢pyHaamenTa Gp,, cobnpaeM Harpy3ky Ha

rp>
ypoBHe nozoiiBsl pyrmgamenta (3.10).

BrimonHaTh ipoBepKy ocHOBHOTO ycioBus (3.1) MoxkHO rpaduyecku. 3Ha-
YECHHE CPEJIHETO JABIIEHHUA P, ONpeneneHnoe mo (3.27), Ha rpapuke pe, = f(b)

T0JDKHO HaxoauTtces Huxke rpaduka R = f(b) (puc. 3.2).
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Pucynok 3.2 — IIpoBepka OCHOBHOT'O YCJIOBHUSI IEHTPAIbHO-HATPYKEHHOTO JICH-

TOYHOTO (hyHIaMEHTa Tpa@UIeCKUM METOIOM

Omnpenenenue MUPUHBI MOAOMBH (PyHIaMEHTa YJOOHO BBITIONHITH B TPH-
noxennn Excel miam aHaMOrMYHBIX MO (YHKIMOHATBHBIM BO3MOXKHOCTSM IIPO-
rpaMMHBIX KoMIUiekcax. [Ipu pemennu 3ama4un nmpoekTupoBanus GpyHaamenTta 6e3
MPUMEHEHUS YKA3aHHBIX MPWIOKEHUH Tpaduueckuii criocod 6osee TpyI0eMOK o

CpPaBHEHUIO C aHATUTHYECKUM (cM. 1. 3.1).



3.6 Onpenesnenue pa3MepoB HEHTPAJIbHO-HATPYKEHHOI0 CTO1049aTOr0 PyH-
AaMeHTa rpaguyecku
PaccmoTpum ycnmoBue, KOTOPOMY JOJDKHBI yIOBIETBOPSTH IIEHTPAIBHO-

HarpykeHHbIe cToj0uaTeie GyHmamMenTs (3.1):

PaccMoTpuM JieByrO M IPaBYIO YaCTH HEPABEHCTBA KaK (PYHKIIUU ¢ apryMEHTOM .
_N (3.30)
pCp. - b_h’
— YeiVeo 331
R =Ry + k [Mykzbyn]’ (3:31)

OmnpeneneHue MUpUHL PyHIaAMEHTa TPaPUIECKUM CIIOCOOOM 3aKITI0YaeTCs
B MOCTPOCHUU TPa(UKOB 3aBUCUMOCTH PACUETHOTO COMPOTUBIICHUS M CPEIHETO

AaBiieHus OT mMpuHbl ogomBel (puc. 3.3). Ho mepen nmoctpoenuem rpaduka He-

h
00xoanMo 3agaTtbcsa cootHotenue [l = —, torma Beipaxkerue (3.30) npuMeT BULI:
b’

_ N (3.32)
Pcp. = H'?’
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PI/ICYHOK 3.3- OnpeneHeHHe MU PHUHBI ITIOJOIMBLI HCHTPAJIBHO-HAI'PYXKCHHOI'O

cTonbuyaroro pyHaameHTa rpadhuuecKuM METOIOM

OyHKIUS 3aBUCUMOCTH CPEIHETO JABJICHHS OT NIMPUHBI MOJAONIBEI PyHIa-
MEHTa — TUrepoosa, MpU 3TOM PACYETHOE COMPOTHUBICHUE JUHEHHO BO3pPACTaeT
npu yBeIM4YeHUH D.

3Ha4YCHHE IMUPHUHBI TTOIOMIBHI D, TPH KOTOPOM MEPECEKIINCh rpaduku GyHK-
unii pe, = f(b) u R = f(b) sBnsercs ontumansHoOM.

CHOXHOCTh OIpEIeNICHUS IMUPHHBI MOJONIBEI (hyHIaMEHTa TpaduuecKuM

METOJIOM COCTOUT B TOM, 4TO Harpy3ka Nj; 3aBUCHT OT UCKOMOUW MIMPUHBI (yHIA-



MenTta b. Ilpu ompeneneHuM CpeaHEro NaBICHHE IO IOAOIIBOM CTOJIOYATOTO
dyHIaMeHTa paccMaTpuBaeM Harpy3Ky Ha YpoOBHE e€ro o0pesa, T.C. BBIPAKCHHE
(3.32) npuHMMaeT BU:

N/ (3.33)
Dep. = 2

N ;; - Harpy3ka o BTOpOW IpyIIe NpeaeabHbIX COCTOSHUN Ha YpOBHE 00-
pe3a dyHaaMeHTa.
Jlanee BbITIOJIHAETCS KOHCTpYyHpOBaHUE (yHAaMEeHTa, OMpenelisieM €ro Bec

Gq) KaK MMpou3BeIeHne 00beMa Ha yIeabHbIN Bec xkene300eTona (3.9).

Omnpenensiga Bec rpyHTa Ha ycrynax ¢pyHaamenta Gp,, cobrpaeM Harpy3ky Ha

rp»
ypoBHe nojioBbl pyHaamenTa (3.10).

BrimoniHaTh IpoBEpKY OCHOBHOTO yciioBus (3.1) moxkHO rpaduuecku. 3Ha-
YCHHE CPEJIHETO JIABIICHHUS Py, Onpenenennoe mo (3.32), Ha rpaduke pe, = f(b)

J0/KHO HaxoauTes Hiwke rpaduka R = f(b) (puc. 3.4).
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Pucynok 3.4 — IIpoBepka OCHOBHOT'O YCIOBHUSI IEHTPAIbHO-HATPYKEHHOT'O CTOJIO-

gaTtoro (pyHaaMenTa rpauueckiuM METOI0M

Onpenenenue MUPUHBI MOAOMBHI PyHIaMEHTa YJOOHO BBITIONHSITH B TIPH-
noxennn Excel miam aHaMOrMYHBIX MO (YHKIMOHATBHBIM BO3MOXKHOCTSM IIPO-
rpaMMHBIX KoMIUiekcax. [Ipu pemennu 3ama4um mpoekTUpoBanus GpyHaameHTa 6e3
MPUMEHEHUS YKa3aHHBIX MPWIOKEHUH Tpadrueckuii criocod 6osee TpyIo0eMOoK o

CPaBHEHUIO C aHAUTUICCKUM (CM. T1. 3.2).



3.7 Onpeaenenue pa3MepoB BHEHEHTPEHHO-HATPY’KEHHOI' 0 JIEHTOYHOTI 0 (pyH-
AaMeHTa rpaguyecku
[Ipy IpOeKTHUPOBAaHUHU JIEHTOUYHBIX (PYH/IaMEHTOB YCIOBHO paCcCMAaTPUBAETCS

ydacTok jymHou 1 m.i. Paccmotpum ycnoBue (3.1):

Pmax < L2 R, (3.2)
Pmin = 0, (33)

Paccmotpum neByro u npaByro vactu HepaBeHCTB (3.1), (3.2) u (3.3) kak

(GyHKIIMYU ¢ apryMeHTOM D.

_N (3.34)
DPcp. = B’

_ YaVe [ 3.35
R = Ro + =2 M k,by,, | (3.35)
N 6-M (3.36)

Pmax = ; + b_z ,
_ N |6M (3.37)

Pmin = 3 7 |32 |

OmnpeneneHue MUpUHBI GyHIaAMEHTa TPaPUISCKUM CIIOCOOOM 3aKII0YaeTcsl B MO-
CTpOCHHH TPadUKOB 3aBUCUMOCTH PACUETHOTO CONPOTHUBIICHHSI, CPEIHETO, MaK-

CHUMAaJIbHOTO ¥ MUHHUMAJIBHOTO JaBJICHUS OT IIHPHHBI MOAOMIBEI (puc. 3.5).
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PI/ICYHOK 35— OnpeneHeHHe IMUPHUHBI ITIOAOMBLI BHCICHTPCHHO-HAIPY>KCHHOI'O

JEHTOYHOTO (hyHAaMeHTa rpadIECKUM METOJIOM

OYHKIMS 3aBUCUMOCTH CPEIHEr0, MaKCUMAJIbHOTO ¥ MHUHHUMAJIBHOTO J1aB-
JICHUH OT IIUPUHBI MOJOIIBE (PyHIAMEHTa — THMEpOOJia, PacCueTHOE COMPOTHUBIIEC-
HUE JIMHEHHO Bo3pacTaeT mpH yBeaudeHuu D. OmpenessieM Tpu 3HAYCHUS MIUPHU-
HBI TIOJIONIBEI BHEIICHTPEHHO-HATPYKCHHOTO JICHTOYHOTO (pyHIaMeHTa: b, pu Ko-
TOpPOM nepecekuch rpadgukn dyukumii pe, = f(b) u R = f(b), mmpuny, npu xo-
TOPOH TIEPECEKINCh TpaPUKU QYHKIUH P,y,g, = f(b) 1 1,2 - R = f(b) u b, npu xo-

TOpoM (QYHKIUS Py, = f(b) mepecekna ock abcumcc. bonbiee u3 Tpex momrydeH-



HBIX 3HAYCHUU sBISETCS TpeOyeMmbIM JJIsi oOecreueHus: MPOYHOCTH (yHIaMEHTa
10 BTOPOU I'pyIIIe NPEIEIIbHBIX COCTOSTHUMN.

CnoXHOCTh OMNpeJeNeHts] MUPUHBI MOAOLIBH (yHIaMEHTa TIpapUuecKuM
METOJIOM COCTOUT B TOM, YTO Harpy3ka Nj; 3aBUCUT OT UCKOMOW IIMPUHBI (yHIA-
MmeHTa b. [Ipu onpeneneHnuu cpeaHero qaBjieHUe MO MOAONIBOM JIEHTOYHOTO (yH-
JaMEeHTa paccMaTpUBaeM Harpy3ky Ha ypoBHE oOpe3a (yHIaMeHTa, T.€. BbIpaxKe-

Hus (3.34), (3.36), (3.37) mpumyt Bua (3.38), (3.39) u (3.40) COOTBETCTBEHHO:

_ N/ (3.38)
pCp. - b !
_ N/ |6M (3.39)
Pmax = 7 + b_z ,
_ N/ |6M (3.40)
Pmin = 77 7 |32

!
N ;; - Harpy3ka mo BTOPOW TpyIIe NpeebHbIX COCTOSHUN Ha YpOBHE 00-

pe3a pyHgameHTa.

I[anee BBIIIOJIHACTCA KOHCTPYUPOBAHHC q)YHIIaMeHTa, OoIIpcacsieM €ro BCC

G(l) KaK MMPou3BeieHne 00beMa Ha yaeabHbIN Bec xkene300eTona (3.9).

Omnpenensiga Bec rpyHTa Ha ycrynax ¢pyHaamenTa Gp,, cobrpaeM Harpy3ky Ha

rps
ypoBHe noiomBbl pyHaamenTa (3.10).

BrITTOTHATH TPOBEPKY yCIOBUHM MPOYHOCTU (PyHIAMEHTA IO BTOPOH rpyrime
npeaenbHbix coctosuuit (3.1), (3.2), (3.3) MoxHO rpaduyecku. 3HaUCHUE CPEIHE-
O JIABIIEHUS Py, onpenenennoe 1o (3.34), na rpapuxe pe, = f(b) momwkno na-
xonutes Hke rpaduka R = f(b) (puc. 3.6). [Ipu 3TOM Py, ONPEACICHHOE TIO

(3.36), Ha rpaduke p,., = f(b) momxno Haxomutcs Hke rpaduka 1,2 - R = f(b)
(puc. 3.6).
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Pucynok 3.6 — [IpoBepka OCHOBHOTO YCJIOBHUSI BHEICHTPEHHO-HATPYKEHHOTO JICH-

TOYHOTO (hyHIaMEHTa Tpa@UIeCKUM METOIOM

OmnpenerneHre MMPUHBI TOAONIBE (yHIAMEHTa yIOOHO BBHIMOJIHATH B IPH-
noxenun Excel wimu aHAMOTWYHBIX MO (YHKIIMOHAIBHBIM BO3MOXKHOCTSM IIPO-
IpaMMHBIX KOMITIeKcax. [Ipy pernieHnn 3a1aun NpOeKTUPOBaHUs pyHIaMeHTa 0e3
MPUMEHEHUS YKA3aHHBIX MPWIOKEHUH Tpaduueckuii cmocod Oosee TpyaI0eMOK 1o

CPaBHCHHIO C aHAJTUTHYECKUM (CcM. II. 3.3).



3.8 Onpenesnenne pa3MepoB BHEHEHTPEHHO-HATPYKEHHOI'0 CT0J1049aTOr0 (PyH-
AaMeHTa rpaguyecku
[Ipu npoexTupoBaHUU CTONAOUYATHIX (YHAAMEHTOB YCIOBHO paccMaTpUBAET-

cs ydacTtok aymHoi 1 m.m. Paccmotpum ycnosue (3.1):

Doy, < R, (31)
Pmax < L2 R, (3.2)
Pmin = 0, (3.3)

Paccmotpum neByro u mpaByro wactu HepaBeHCTB (3.1), (3.2) u (3.3) kax

(GyHKIIMYU ¢ apryMeHTOM D.

_ N (3.41)
Pcp. = E’
R = Ry + =2 M k,by,, | (3.42)

N 6-M (3.43)
Pmax = 175, T b-h2|

| N 6-M (3.44)
Pmin h-b b-h2|

OmnpeneneHue MUPUHBI GyHIAMEHTA TPaPUISCKUM CIIOCOOOM 3aKITI0YaeTCs
B TOCTPOCHUHU TPadUKOB 3aBHUCHMOCTH PACUCTHOTO COIMPOTHBIICHUS, CpPEIHETO,

MaKCHMAaJIbHOT'O ¥ MHHMMAJILHOTO JAaBJICHUS OT MIUPUHBI ogomBkI (puc. 3.7). Ho
h
nepea MocTpoeHueM rpadukoB HEOOXOAMMO 3a/1aThCs COOTHOIIeHHE [] = o> TorzIa

BeIpaxkernus (3.41), (3.43), (3.44) npumyT BuxI:
_ N (3.45)
pCp. - an’

N 6-M (3.46)
pmax - r1-b2 + I]Z'b3 !

N 6-M (3.47)
Pmin = 3 -
min l’1'b2 I]Z'b3
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Pucynok 3.7 — Onpenenenne MUPHUHBI MOJOIIBbI BHELIEHTPEHHO-HATPYKEHHOTO

cTonbuaroro GyHaameHTa rpadhudeCKUM METOIOM

@OyHKIMSA 3aBUCHUMOCTU CPEIHEr0, MAKCUMAIBHOTO M MHUHUMAJIBHOTO JaB-
JICHUH OT IIMPHUHBI TOMOMIBE (PyHIaMEHTa — THMIEepOOJia, PaCYeTHOE COMPOTHBRIIC-
HUC JIMHEWHO BO3pacTaeT MpH yBenmdeHuW D. OnpenensieM Tpu 3HAYCHUS IHAPU-

HBI TIOJIOIIBBI BHEIICHTPEHHO-HATPY)KEHHOTO cToO4aroro ¢yHmamenta: b, npwm



KOTOPOM MEPECEKIUCh TpapuKu QYHKIUH Pep = f(b) u R = f(b), mupuny, npu
KOTOpPO# mepeceknnch rpaduku QYHKIHN Ppg,e = f(b) 11,2 - R = f(b) u b, mpu
KoTopoM rpaduk QyHKIUH P, = f(b) mepecex ock abcmuce. bombiiee u3 Tpex
MOJIYYEHHBIX 3HAYEHUH SIBJIAETCS TpeOyeMbIM il 0OecrneueHus MPOYHOCTH (yH-
JAMEHTAa 10 BTOPOM I'PyMIe IIPEAEIbHBIX COCTOSIHUN.

CnoXHOCTh OMpeJeNeHus] MUPUHBI MOAOLIBH (yHIaMEHTa TIpapuuecKum
METOJIOM COCTOUT B TOM, YTO Harpy3ka Nj; 3aBUCUT OT UCKOMOW HIMPUHBI (yHIA-
MmeHTa b. [Ipu onpeeeHun cpeHero JaBlIeHUE MO/ MOAOIIBOM JIGHTOYHOTO (yH-
JaMEeHTa paccMaTpUBaeM Harpys3ky Ha ypoBHE oOpe3a ¢yHIameHTa, T.€. BbIpaXke-
aus (3.45), (3.46), (3.47) npumyt Busa (3.48), (3.49) u (3.50) COOTBETCTBEHHO:

N/ (3.45)
Pcp. = b2’

N/ 6-M (3.46)
Pmax = r1-b2 + rlz.bB !

N/ 6'M (3.47)

Pmin = H? nzb3|’

pr.,min
!
N J] ~ Harpyska I10 BTOPOHM I'pyHII€ IPCACIbHBIX COCTOSHHNMN HAa YPOBHC 00-

pe3a ¢pyHaamMeHTa.

Jlanee BBITIONIHAETCS KOHCTpYyHpOBaHUE (yHIAaMEHTa, OMpENelisieM ero Bec

G(l) KaK MMpou3BeieHne 00beMa Ha yaeabHbIN Bec xkene300eTona (3.9).

Omnpenensig Bec rpyHTa Ha ycrynax ¢dyaaamenTa Gp,, cobnpaeM Harpy3Ky Ha

rps
ypoBHe noaomBkl pyHaamenta (3.10).

BhINOJTHATE IPOBEPKY YCIOBUIA TPOYHOCTH (DyHIAAMEHTA 1O BTOPOU Tpymie
npenenbHbIX coctosHui (3.1), (3.2), (3.3) MoxHO rpaduuecku. 3HAaUCHHUE CpEHE-
IO JIABIIEHUS Py, Onpenenennoe o (3.41), na rpadpuxe pe, = f(b) momkno na-
xomautcsi Hke rpaduka R = f(b) (puc. 3.6). IIpu 3TOM p;yy , OTIPEACICHHOE TIO

(3.43), Ha rpaduke p,. = f(b) momxno Haxomutcs Hke rpaduka 1,2 - R = f(b)
(puc. 3.6).
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PI/ICYHOK 38 — HpOBepKa OCHOBHOT'O YCJIOBHA  BHCUHCHTPCHHO-HAI'PYKCHHOI'O

cTonbuaroro GyHaameHTa rpadhUdeCKUM METOIOM

OmnpenerneHre MMPUHBI TOAONIBE (yHIAMEHTa yIOOHO BBHIMOJIHATH B IPH-
noxeHnn Excel wimu aHAMOTWYHBIX MO (YHKIIMOHAIBHBIM BO3MOXKHOCTSM IPO-
rpaMMHBIX KOMITIeKcax. [Ipy pereHnn 3aqaun MpoeKTHpoBaHUs GyHIaMeHTa O3
MPUMEHEHUS YKA3aHHBIX MPWIOKEHUH Tpaduueckuii cmocod Oosee TpyaI0eMOK 1o

CPaBHEHUIO C aHAIUTUYICCKUM (CM. T1. 3.4).



4. PACYUET OCHOBAHMUM 10 HECYIIEN CIIOCOBHOCTU (ROHOTHUTEID-

HO)

[IpoBepky ocHOBaHMII 1O HECYIIEH CTIOCOOHOCTH CIEAYET MPOBOJIUTH B CIIY-
Yasix, €CJIH:

a) HA OCHOBAaHME TMEPENAIOTCA 3HAYUTEIbHbIE TOPU30HTAIBHBIE HArPY3KH
(monmopHeie CTEHbI, (YHIAMEHTBI PACTIOPHBIX KOHCTPYKIIMH, yriayOJieHHe moaBa-
JIOB PEKOHCTPYUPYEMBIX COOPYKEHUMN U T.II.), B TOM YUCJIE CEHCMHUUECKUE;

0) coopy>KeHHEe pacIoIOkKEHO Ha OTKOCE WJIM BOJIM3U OTKOCA;

B) COOpPY>KEHHE PacloioKeHO BOJM3H KOTJIOBaHA WJIM MOA3EMHOMN BHIPAOOT-

KH;

I') OCHOBAHME CJI0KEHO JUCIIEPCHBIMU IPYHTAMH;

1) OCHOBAHME CJI0KEHO CKaJIbHBIMU TPYHTAMU;

€) COOpPY>KEHHE OTHOCUTCS K TEOTEXHUYECKON KaTeropuu 3;

) YBEJIMYMBAETCSA Harpy3ka Ha OCHOBaHHUE MPU PEKOHCTPYKLIHHU COOPYXKeE-
HUH.

Pacuer ocHOBaHUli 110 HECYIEH CITOCOOHOCTH MPOU3BOAUTCS UCXOJS U3 YC-
JIOBHS

F < veFulyn, (4.1)
rine F - pacderHas Harpys3ka Ha OCHOBaHHE, ONpeeIiseMast 10 YKa3aHUsIM;
F, - cuia nmpeaensHOro CONPOTHBICHHUSI OCHOBAHHS,
Y - K03 PUIUEHT ycnoBuid paboThl, MPUHUMAEMBIH:
JUTSI TIECKOB, KpOMeE TbuIeBaThiX Y, = 1,0
JUTSI TIECKOB TIBIJIEBATHIX, & TAKXKE MBUIEBATO-TJIMHUCTHIX TPYHTOB
B CTAaOMIM3UPOBAHHOM cocTostHUH Y, = 0,9
JUTSI TIBIJIEBATO-TJIMHUCTBIX TPYHTOB B HECTAOMIM3UPOBAHHOM COCTOSIHUH Y,
=0,85

AJIA CKAJIbHBIX I'PYHTOB!



HEBBIBETPEJIBIX U CJIa00BBIBETpENbIX Y, = 1,0
BbIBETpENbIX Y. = 0,9
CUJIbHOBBIBETpENBIX Y, = 0,8
Yn- KO3(P(ULUHUEHT HAJACKHOCTU MO HA3HAYEHUIO COOPYKEHHUs, TPHU-

HUMaeMbli paBHbIM 1,2; 1,15 u 1,10 cOOTBETCTBEHHO MJi 3[JaHUN U COOPY-

skenuii |, Il u Il k1accos.
b =b—2e, !l =1-2¢, 4.2)
371eCh €y U €| - COOTBETCTBEHHO JKCIEHTPUCUTETHl MPUIOKEHHUS PaBHOICHCT-

BYIOIIEH HAarpy30K B HalpaBJI€HUHU MONEPEYHON U MPOAOILHOMN ocell (yHIaMeHTa,
M.

BepTukanbHy0 COCTaBISIONIYIO CHIIBI MpeaeiabHoro conpotupienus Ny oc-
HOBaHMS, CIOKEHHOTO HECKaJbHBIMU TPYHTaMHU B CTaOMJIM3HPOBAHHOM COCTOSI-

HUU, JOIMycKaeTcs ompeaeysaTh mo Gopmyne (4.1), ecnu GyHIaMEHT MMEET ILIO-

CKYIO TIOJIOIIBY M TPYHTHI OCHOBAHMS HIJKE TMOOIIBBI OJTHOPOJIHBI 10 TIIyOUHBI HE
MEHee €€ IIMPHUHBI, a B CIydae Pa3IM4YHON BEPTUKAIBHON MPUTPY3KU C PA3HBIX
CTOpOH (yHIaMEHTa WHTCHCHUBHOCTH Oojibliel u3 Hux He npesbimaeT 0,5R (R -

pPacdCTHOC COIIPOTUBJIICHUC T'PYHTA OCHOBAHUA, OIPCACIIEICMOC B COOTBECTCTBUHU C

n.3:
N, =b'U(N,&b'yy + N,Ev1d + N.&ocy), (4.3)
rneb ul - 0003HaYeHUs Te ke, uTo B Gopmyse (5.2), mpuyeM CHUM-
BOJIOM D 0003Ha4YeHa cTOpoHa (yHIAMECHTA, B HAMPABICHUU KOTOPO# Mpermoiara-
€TCs MOTEPs] yCTOMUYUBOCTH OCHOBAHUS,

N,, Ng, N¢ - Ge3pasmepHble k03(pPUIHEHTH HECyIEH CIIOCOOHOCTH, OIpe-
nensiemMbie 1Mo Ta61.5.1 B 3aBUCUMOCTH OT pacyeTHOTO 3HAYCHUS yTriia BHYTPEHHETO
TPEHHsI TPYHTa () U YIJIa HAKJIOHA K BEPTUKAINA O PABHOACUCTBYIOIICH BHEIIHEH
HArpy3Ku Ha OCHOBaHWe F B ypoBHE moomBHl (PyHIaAMEHTA;

y1 1 yi - pacueTHbIC 3HAYCHUS YAEIBHOrO Beca rpyHToB, kKH/M® (tc/M%), Ha-
XOJAIIUXCA B Mpeiesiax BO3MOKHOM MPU3MBbI BBIITUPAHUSI COOTBETCTBEHHO HUXKE U

BBIIIC ITOAOIIBBI (bYHI[aMeHTa (HpI/I HaJIM4YWKU IIOA3CMHBIX BOJ OIIPCACIIAIOTCA C
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Y4E€TOM B3BEIIUBAIOIIETO JICUCTBUS BOJIbI);

C1 - pACYETHOE 3HAYEHHUE YJEIBbHOrO CLEIUIeHUs TpyHTa, Klla (tc/M*);

d- rnyOuna 3anoxxeHus GyHmaaMmeHnrta, M (B cliydyae HEOJMHAKOBON BepTH-
KaJbHOW MPUTPY3KH C Pa3HBIX CTOPOH (PyHIaMeHTa MPUHUMAETCs 3HaueHue d, co-
OTBETCTBYIOIIEE HAMMEHBILIEH MPUTPY3KE, HAIIPUMEDP, CO CTOPOHBI M10/1BAJIA);

&y, &g, &c - K0ahdunmenTsl Gopmsl GPyHIAMEHTA, ONpEaeaseMble 10 GopMy-
Jam:

&y=1-0,25m; & =1+15M;&=1+0,3/n, (4.4)

3aeck M = I/b;

| 1 b - COOTBETCTBEHHO JUIMHA M IIMPHHA TMOJOMIBEI (ByHIAMCHTA,
NpUHUMAEeMble B CJIydae BHEIICHTPEHHOTO TMPHUJIOKECHUS PaBHOIEHCT-
BYIOIIICH HAarpy3Kd paBHBIMU NMPUBEICHHBIM 3HAYCHUSM , OTIPEICIIIEMbIM
1o ¢popmynam (4.2).

Ecmun =1/b < 1, B popmynax (4.3) cienyer npuaumatp 1 = 1.

VYron HakJIOHA K BEPTHKAIW O PaBHOJCUCTBYIOIEH BHEIIHEH Harpy3ku Ha
OCHOBaHHE ONPENIETSETCS U3 YCIOBHUS

tg6 =Fy/F, (4.5)
rae F, u F, - cOOTBEeTCTBEHHO TOpU3OHTANIbHAS U BEPTUKAJIbHAS COCTABIISIIOIINE
BHEITHEHN Harpy3ku Ha ocHoBaHue F B ypoBHe moomBbl QyHAaMEHTA.

Pacuer o dhopmyne (4.3) mormyckaeTcsi BBITIOIHATD, €CIIA COOMIOAETCS YC-

JIOBHE
tg o < sin o,. (4.6)

[Tpu ucnons3oBanuu GopMyisl (5.6) B cliydae HEOAUHAKOBON MPUTPY3KH C
pa3HBIX CTOPOH (PyHIaMEHTa B COCTAaBE€ TOPU3OHTAIBHBIX HATPY30K CIEAYET y4H-
THIBATh aKTUBHOE JIaBIICHUE TPYHTA.

Ecmu ycnoBue (4.6) He BBITIONHAETCS, CIEAYET MPOU3BOIUTH pacueT (QyHaa-

MEHTa Ha CIBUT 110 mojomBe (tadm. 4.1).
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Ta6nuna 4.1 - Koapdunuentsr Ny, Ng, N

v 060- | Koadduumnents: Hecymieit cmocooroct N,, Ng, N¢ mipu yr-
roja
3Ha4Y€- |jax HAKJIOHA K BEPTUKAJIM PAaBHOJACHCTBYIOIIECH BHELIHEN Ha-
BHYTPEH-
HUE KO-
HEro IPyH- TPY3KH O, Tpajl, paBHbIX
a3 Pu-
Ta @, rpax 0 5 10 | 15 | 20 | 25 | 30 | 35 |40 |45
IIUEHTOB
0 N, 0 . . - - - - - - |-
Nq 1,00
N 514
S N, 0,20 0,05} |§'=| - - - - - - | -
1,26
Nq 1,57 293 4,9
N 6,49
10 N, 0,60 042 [(0,1285'=| - - - - - | -
1,60
Nq 2,47 2,16 339 9,8
N¢ 8,34 6,57
15 N, 135 | 1,02 |061 {0,215’: R
2,06
Nq 3,94 3,45 |2,84 394 14,5
N 10,98 9,13 (6,88
20 N, 288 | 218 |1,47(082|(03€5'=| - | - | - | -
2,60
Nq 6,40 5,96 14,643,644 65 18,9
N¢ 14,84 12,53 |10,0|7,26
2
25 N, 5,87 450 [3,18(2,00/1,05((0,58¢5'=| - - | -
3,60
Nq 10,66 9,17 |7,65|6,134,58|(5 &g 22,9
N¢ 20,72 17,53 |14,2|/10,9|7,68
6 9
30 N, 12,39 9,43 16,7214,44|2,63|1,29 $0,955/: - | -
4,95




v O60- | KoadduipenTs Hecymel cnocoGHOCTH N, Ng, N¢ mpu yr-
roj
3Ha4e- |jax HAKJIOHA K BEPTUKAIU PAaBHOACUCTBYIOLECH BHEIIHEH Ha-
BHYTpEH-
HUE KO-
Hero rpyH- Ipy3KH J, Tpajl, paBHBIX
a3 Pu-
Ta @, Tpaj 0 5 10 | 15 | 20 | 25 | 30 | 35 |40 |45
[IUEHTOB
\ 18,40 | 15,63 |12,9/10,3|7,96|5,67 26,5
4 | 7
N 30,14 | 25,34 |20,6|16,2/12,0(8,09
8 | 3 |5
35 N, 27,50 | 20,58 [14,6(9,79(6,08(3,38|(1,605'=| - | -
3 7,04
8,63 29,8
Nq 33,30 | 27,86 |22,7|18,1/13,9(10,2
71 2|4 4
N 46,12 | 38,36 |31,0(24,4/18,4(13,1
9 | 5189
40 N, 66,01 | 48,30 |33,8|22,5/14,1/8,26|4,30 { 2,7V 8" -
10,4
4 1 6 | 8 114 =
Nq 64,19 | 52,71 |42,3|33,2|25,3|18,7(13,1 32,
716901 7
N 7531 | 61,63 |49,3|38,4/29,0/21,1|14,4
1 /57| 0] 3
45 N, 177,61 | 126,09 |86,2|56,5(32,2|20,7|11,2|5,45 { 528/
16,
0| 0] 6|3 |6 15 =
Nq 134,87 | 108,24 |85,1|65,5(49,2/35,9|25,2|16,4 35,
6 |8 |6 | 3| 4] 2 2
N 133,87 | 107,23 |84,1|64,5/48,2(34,9|24,2|15,8
6 |8 |6 | 3| 4] 2

[Ipumevanus: 1. [Ipy mpoMeKyTOUHBIX 3HAYCHUSAX @ U O KOIDPUITUCHTHI

N,, Ng, N¢ ormyckaercst onpenessats 1o MHTEPIIOJIALUY.




2. B purypsbsIx ckoOKkax MpUBEIEHbI 3HAUCHHS KO3(P(PULIHUEHTOB HECYIEH CIo-
/
COOHOCTH, COOTBETCTBYIOINE MIPENEIBHOMY 3HAUCHHIO yIJIa HAKJIOHA HArpys3Ku o,

ucxonas u3 yciosus (5.6).
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5. ONPEAEJEHUE OCAJAOK OCHOBAHUSA

PacueT ocHOBaHuU#i 10 AedpopManusIM OPOBOAST UCXOAS U3 YCIOBUS
S <S8, (5.1)
rae S - ocaaka ocHoBaHUs (pyHAameHTa (coBMecTHas Aedopmalius OCHOBa-

HUS U COOPYKEHHUS);
S, - TpellebHOE 3HAYEHUE OCAJKW OCHOBaHUS (yHIAaMEHTa (COBMECTHOM
nedopmalii OCHOBaHUs U coopykeHus). llpenenbHble 3HaueHust neopmanuii

OCHOBAHUM JIOMYCKAETCs MPUHUMATh Mo Tadswuie 5.1, ec’au KOHCTPYKIIMU COOpY-

JKCHHUA HC paCCUMTAHbl HAa YCWIIMUA, BO3HHKAOINUC B HUX IIPU BSaHMO}IGﬁCTBHH C

OCHOBAHHUEM U B 3aJIaHUH HA ITPOCKTUPOBAHNC HC YCTAHOBJICHBI 3HAYCHUA Su.

Tabmuma 5.1 - [lpenensHbie nedopmariuu ocHOBaHUs (DYHIaMEHTOB OOBEK-

TOB HOBOT'O CTPOUTCIILCTBA

CoopyxeHHs [TpenenvHbIe neopMalii OCHOBAHHS
byHIaMEHTOB
OtHocutenb- | Kpen b Makcu-
Hasl Pa3HOCTh MagbHas &
0CaJIoK (asrL), WM CpEHSS
§ ocamka,
cM
1 TIpou3BOACTBEHHBIC M IPaskIaHCKUE OJTHO-
STaKHbIE U MHOTOXTAXKHBIE 34aHUSA C II0JI-
HBIM KapKacoM:
’KeJIe300€ TOHHBIM 0,002 - 10
TO K€, C YCTPOMCTBOM KEJIE300E€TOHHBIX 0,003 - 15
MOSICOB MJIM MOHOJIMTHBIX MTEPEKPBITHH, a
TaK)Ke 3/IaHUSI MOHOJIMTHON KOHCTPYKIUU
CTAJILHBIM 0,004 - 15




CoopyxeHnus

[IpenensHbie AeopManu OCHOBAHUS

(yH1aMEHTOB

OTHOCHUTEIb-

Hast Pa3HOCTh

Kpen b

Makcu-

MaibHAdg &

ocazox (As/Lk WIM CPEIHSS
§ ocamka,

cM
TO K€, C YCTPOMCTBOM KeJI€300€TOHHBIX 0,005 - 18
MOSICOB WJIM MOHOJIUTHBIX MEPEKPHITHH
2 31aHusi U COOPYKEHUS, B KOHCTPYKITUSAX 0,006 - 20
KOTOPBIX HE BOHUKAIOT YCHIIHS OT HEPaB-
HOMEPHBIX 0CaJ0K
3 MHorosTa)xHbIe O€CKapKacHbBIC 3JIaHUS C
HECYIIMMH CTCHAMH H3:
KPYIHBIX MTaHeIeH 0,0016 - 12
KPYIHBIX OJIOKOB WJIM KUPITUIHOMN KIIaKH 0,0020 - 12
0e3 apMHUpPOBaHUS
TO K€, C ApMUPOBAHUEM, B TOM YHUCJIE C yCT- 0,0024 - 18
POWCTBOM 3K€J1€300€TOHHBIX MOSICOB MJIH
MOHOJIMTHBIX TIEPEKPHITHIA, & TAKXKE 3TaHUS
MOHOJIMTHOW KOHCTPYKIUH
4 Coopy xeHHUs 3JIeBaTOPOB U3 JKele300e-
TOHHBIX KOHCTPYKIIMM:
pabouee 37aHNE U CHIIOCHBIN KOPITYC MOHO- - 0,003 40
JUTHOW KOHCTPYKIIMU HA OJTHOM (yHIa-
MEHTHOM ILJIATE
TO K€, COOPHOI KOHCTPYKIIUU - 0,003 30
OTJICTLHO CTOSIIINI CHIIOCHBIN KOPITYC MO- - 0,004 40




CoopyxeHnus [IpenensHbie AeopManu OCHOBAHUS
(yH1aMEHTOB
Ornocutens- | Kpen b Makcu-
Hasl Pa3HOCTh MagbHas &
ocazox (As/Lk WIM CPEIHSS
§ ocamka,
cM
HOJINTHON KOHCTPYKITHH
TO K€, COOPHOU KOHCTPYKIIUU - 0,004 30
5 pimoBbIie TpyOBI BoicoTOM H, M:
H <100 - 0,005 40
100<H <200 - 1/(2H) 30
200<H <300 - 1/(2H) 20
H > 300 - 1/(2H) 10
6 XKectkue coopyxenus Boicotoi 10 100 M, - 0,004 20
KpOME YKa3aHHBIX B MyHKTaX TaOIULbI 4 U 5
7 AHTEHHBIE COOPYKEHUS CBA3U:
CTBOJIBI MAUT 3a3€MJICHHBIE - 0,002 20
TO K€, DJICKTPUUECKH U30JIUPOBAHHBIC - 0,001 10
OarrHu pajano 0,002 - -
OaIrHu KOPOTKOBOJHOBBIX PaAUOCTAHITAN 0,0025 - -
Oamau (OTIEIBHBIC OJIOKH) 0,001 - -
8 Onopsl BO3AYIIHBIX JUHUN 3JEKTpOInepe-
Ja4H:
MIPOMEKYTOUYHBIE TPSIMbIE 0,003 - -
aHKEpHbIC U aHKEPHO-YTJIOBBIE, 0,0025 - -
MIPOMEKYTOUYHBIE YTIOBbIE, KOHIIEBBIE, TOP- 0,002 - -
TaJIbl OTKPBITBIX PACIPEICTUTENHHBIX YCT-




(yH1aMEHTOB

CoopyxeHus [TpenenvHble nepopManuu OCHOBAHUS

OTHOCHUTEIb-

Hasl pa3HOCTh

0Ca0K (as/L),

Kpen b

Makcu-

MaJbHAS &
WIIH CPEIHSAS

% ocaka,

CM

POKCTB

CIICIIUAJIbHBIC IICPCXOJHBIC

Ocanky ocHoBaHMs (yHIAAMEHTa S, CM, C HCIOJb30BAHUEM PACUCTHOU CXe-
MBI B BHJI€ JUHEHHO Je(POPMHUPYEMOTO MOJIYIPOCTPAHCTBA BBIYHMCIISIIOT METOJAOM
MOCJIOWHOTO CyMMHpOBaHUsl. OCHOBHBIC JOMYIICHHS YKAa3aHHOTO MeETojAa Clie-
TYIOIIHE:

1. Ocanka MpouCXOOUT TOJABKO NP JABICHHSIX, IPEBBIIAONIMX IPUPOTHOE
JaBJIeHUE Ha OTMETKE 3aJI0KEHUS TIOJIOMIBBI PyHIaMEHTa.

2. CBsi3b MEXIy JaBJICHHUEM M OTHOCUTEIBHOU nedopmarueil nTuHelHas u
MOJKET OBITh ONMCaHa 3aBUCUMOCTbIO 3akoHa ['yKka.

3. HampsixeHus B TpyHTOBOM MACCUBE PACHPENEIISIIOTCS B COOTBETCTBUU C
pELIEHUAMU TEOPUU YIIPYTOCTH.

4. PaccuuTbhIBaeTCs MIOpa AABICHUHN S Z MO TIyOUHE TOJIBKO MO OCHU CHUM-
MeTpuur Harpy3ku (x = 0), ¥ 3TU HANPSHKEHUS CUUTAIOTCA OJMHAKOBBIMH BJIOJIb TO-
pU30OHTANBHOU ocH X. Takum o0pa3oM, HUMEET MECTO HEKOTOpOE 3aBHIIICHHE Ha-
NPSKEHUH, JEUCTBYIOIMUX BIOJIb OCH X, NMPOTHB CPEAHUX 3HAYCHUW B Mpeaeiiax
IIUPUHBI TIOJTOMIBBI (DyHIaMEHTA.

5. Cauraercs, 4TO TPYHT HE MPETEPIIEBAET OOKOBOTO PACITUPECHHS U CKIMa-
€TCS TOJIbKO B BEPTUKAJIBHOM HAMPABICHUU (32 CUYET ATOr0 OCaJKa HECKOJIbKO
npeyMmenbinaercsa). Cxema nmokasaHa Ha puc.S.1.

B merone mociolMHOTO CyMMHUPOBAHHSI OCAJKM CYMMHUPYIOTCA 0 TOM OT-



METKH, KOTJIJa OCEBbIC HaMpsiKeHUs He CHU3ITCS 10 50 % OT mpupoaHbIX (OBITO-
BBIX) Ha ATOM k€ OTMETKE. ITa OTMETKA CUYUTAETCS HIKHEH IpaHuIed CoKUMaeMoi
tonuy (B.C.), a ocankamu 3a c4eT cxKaTHUsl HHXKEPACIOJIOKEHHOM TOJIIIY MpeHeo-
peratoT. OgHaKo, €ClIi HUXKE PACIOJI0KEHbI clladble TPYHTHI ¢ MOJyJieM nedopma-
i E < 5 Mlla, To HWKHIOIO T'paHULly COKUMAEeMOW TOJIIU CIEAYET OIYCTUTH J0
TOM OTMETKH, TJI€ JONOJHUTENIbHBIE MO0 OTHOUIEHUIO K MPUPOJHBIM JABJIECHUS CO-
ctaBat 25 % oT nmpupoHbIx, a He 50 % Kak 0OBIYHO.

Ocaaky ocHoBaHus (pyHAaMEHTa S, CM, C UCIIOJIb30BAHUEM PACUETHOM cXe-
Mbl B BUJIE JMHEHHO AePOPMUPYEMOIro MOJYMPOCTPAHCTBA BBHIYUCISIIOT METOJIOM

MOCJIOWHOT'O CYMMUPOBAHUS 10 (popMmysie:

2 ,i~0zy i) hi 2y ith
S=B_Z?=1(O-Pr ;}’,) +,B'Z?=1O-E},/" ’ (52)

rae - 6e3pazMepHbiil ko3 duiueHT, paBubiii 0,8;

o, - CPCOAHCC 3HAUCHNC BCPTUKAJIBHOI'O HOPMAJIBHOT'O HAIIPSAKCHHA (I[aJICC

D,i
- BCPTHKAJIBHOC HaHpiDKCHI/Ie) OT BHEIIHEH HarpyskKu B 1-M cjo0e rpyHTa 110 BEPTHU-
KaJiu, l'IpOXOI[}IHIeﬁ 4yepe3 UCHTP IMOJOUIBEI q)yH,IIaMeHTa, kl1a. CpCI[HI/IC 3HA4YCHUSI
Hal'Ip}I)KeHI/Iﬁ Ozp,i WOz i, B 1-M cioe IpyHTa OOIYCKACTCA BBIYUCIIATH KaK IIOIY-

CYMMY COOTBETCTBYIOIIMX HAMNPSKECHUM HAa BEPXHEU Z;_1 U HIKHEU Z; TpaHUIax

CJIOS;
h; - TommuHA i-TO CIIOS TPyHTA, CM, NpuHUMaeMas He Oonee 0,4 MUPHUHBI
dbyH1amMeHTa;
E; - monynb negopManuu i-ro cjosi TpyHTa IO BETBH MEPBUYHOTO HATrpyKe-
Hus, xlla;

O,y ,i - CPENHEE 3HAYEHNE BEPTUKATILHOTO HANPSIKEHUS B 1-M CJIO€ TPYHTA IO
BEPTUKAIM, MPOXOAAIICH uepe3 IeHTP MOJIOMBH (yHIaAMEHTa, OT COOCTBEHHOTO
Beca BRIOpAHHOTO MPH OTPBIBKE KOTJIOBaHa IpyHTa, Klla;

E, ; - Moxynb nedopManum i-ro CI0s TPYHTA IO BETBM BTOPMYHOIO HArpy-
kenus, Klla. Ilpu oTcyTcTBMM ONBITHBIX ompeaeneHui Moayis aedopmanun E, ;

U1 COOPYKEHHM TE€OTEXHMYECKMX KaTeropwii 1 m 2 nomyckaercss NpUHUMATh



E.; =5"E;
N - YKCJIO CII0EB, HA KOTOPBIE pa30uTa CkMMaeMas TOJIIA OCHOBAHMS.
[Ipu sTOM pacnpeneneHre BEpTUKAIBHBIX HAMPSHKEHUH 10 ri1yOMHE OCHOBA-

HUS PUHUMAIOT B COOTBETCTBUU CO CXEMOM, MPUBEICHHON Ha pUCyHKe S5.1.

dy d
D
L~
) AR FL
03:p,0=p ]
7 \\.Uzg.()
Zi / ng Uzp

“*

DL - oTMETKA NAAHKPOBKY; NL — OTMETKA NMOBEPXHOCTH MPHPOOHOro penbeda; FL — OTMETKA 10J0MBb
¢yHaamenta; WL — ypobeHb noM3eMHEX BOR; B.C — HIKHAA IPAHHLA CXHMaeMoft Tommiy; 4 H o, — rirybuHa
IANOWEHHA DYHAAMEHTA COOTBETCTEEHHO OT YPOBHA MAAHHPORKH U NOREPXHOCTH IIPHPORHOTO PEAbe(a; b —

WHKPUHA QYHNAMEHTE; p — CPIIHES NABICHUE MTOL MONOWBOH HYHAAMEHTR; 0., M 6.0 — BEPTHKAILHOE HANPSKEHHE
OT cOOCTBEHHOTO Beca IPYHTa Ha rTyGHHe 2 OT NOROIIBA] GYHAAMEHTA ¥ HA YPOBHE HOACHIBEL Oy H oo —
BEPTUKANLHOE HAMDAXKEHKE OT BHEMHEH HATPY3KH Ha rTyOHHE £ OT NOXONTBL (YHIBMEHTA K HA YPOBHE NOJOIUEL;
Gy, — BEPTHKAIBHOS HAMDAMEHHUE OT COOCTBEHHOTO BECA BRIHYTOTD B KOTHORAKE TPYHTA B CEPENFHE /-TO CAGA Ha
ryBune r 0T nogowes! GyutaMenta; A, — rnyGuna coxumMaeMoil Tommu

BeprukanbHbie HANPSHKCHUS OT BHCUIHCH HArPY3KH Oy, 3aBHUCST OT pa3Mme-
poB, GOpMBI U TIyOWHBI 3allOKeHHUS (PYyHIAMEHTa, pachpenelieHus AaBJICHUS Ha
TPYHT MO €ro MOJAOLIBE M CBOMCTB IPYHTOB OCHOBaHUA. [[JI1 MpsIMOYTOJIBHBIX,

KPYTIBIX U JICHTOYHBIX (PYHJIAMEHTOB 3HAYCHUS O,,, Klla, Ha royOuHe z OT To-

p’



JIOMIBBI (PyHJIAMEHTa MO BEPTUKAJH, MPOXOSIIEH yepe3 HEeHTP MOOIIBbI, BHIYUC-
JSI0T 10 popMyIIe:

Op =QD, (5.3)

rae a - ko3hPUIueHT, TpuHUMaeMblii 1o TabJaune 5.2 B 3aBUCUMOCTH OT

. . 2:Z
OTHOCUTEIbHOU ITyOUHBI &, paBHOM -

P - cpeaHee AaBleHue noj noaomsoi GyHaamenTa, klla.
BepTukanbHoe HampspkeHHe 0T COOCTBEHHOrO Beca rpyHTa Ha OTMETKE Io-

JOIIBbI (I)YHI[E[MCHT& o, KHa, Ha FJ'Iy6I/IH€ Z OT TIOJOHBHBI MPAMOYTOJIbHBIX,

Yol
KPYIIBIX U JICHTOYHBIX q)yHHaMeHTOB BBIYUCIIAIOT I10 (bOpMyHeZ
O-Z)/,i =Qa- O-Zg,o’ (5.4)

rae & - KOOQPUIIMEHT, TPUHUMAEMBbIH 10 Tadaume 5.2 B 3aBUCUMOCTH OT OT-
. . 27,
HOCHUTENbHOM TTTyOUHBI ¢, paBHOU -

JZg,O - BCPTUKAJIIBHOC HAIIPAKCHUC OT COOCTBEHHOI'O Beca I'PYHTa HAa OTMCT-

Ke TooMBhl GpyHnamenTa, Klla (Ipu niaHupoBKe CPE3KOH 0,4 ¢ = v/ - d , npu ot-
CYTCTBHMH IUIAHUPOBKH U TUIAHUPOBKE MOJCHIIKON 0,4 o = v/ -d,, rney/ - ynens-

HBIH BeC TPyHTA, PACIOJI0XKEHHOTO BbIie moaomBbl;; d U d,, M - CM. PUCYHOK
5.1).

[Ipu 5TOM B pacuere g,, UCHOIB3YIOTCS pa3MepHI B IJIaHEe HE HyHIAMEHTa, a

zy
KOTJIOBaHa.

[Tpu pacuere ocagku QyHIAMEHTOB, BO3BOJUMBIX B KOTJIOBaHAX TITyOWHOMN
MeHee 5 M, nomyckaercs B (popmyJie (5.2) He yIUTHIBATH BTOPOE CIIaracMoe.

Ecnu cpennee napienue moj NoA0NIBOM GpyHIaMenTa p < g, o, OCajIKy OC-

HOBaHMs QYHIAMEHTA S BEIYHCIISIIOT 110 (hopMyIIe:

S =BT 2, 55)

E,
e B, O, iOzp iv hiy Eej M1 - TO K€, uTO U B hopmy.ie (5.2).

Tabdauna 5.2



Koaddumment « g pyngameHTos

KpyrT- IIPSMOYT'OJIBHBIX C COOTHOLIEHUEM CTOPOH n=!/b paB- JIEHTOY-
JBIX HBIM HbIx (n210)
1,0 1,4 1,8 2,4 3,2 5

0 1,000 1,000 1,000 1,000 1,000 1,000 | 1,000 1,000
0,4 0,949 | 0960 | 0,972 | 0,975 | 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 | 0,532 | 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 | 0,123 | 0,150 | 0,185 0,218 | 0,255 0,280
4,8 0,062 | 0,077 | 0,105 | 0,130 | 0,161 0,192 | 0,230 0,258
5,2 0,063 | 0,067 | 0,091 | 0,113 | 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 | 0,052 | 0,070 | 0,087 | 0,110 | 0,136 | 0,173 0,208
6,4 0,086 | 0,045 | 0,062 | 0,077 | 0,099 0,122 | 0,158 0,196
6,8 0,031 | 0,040 | 0,055 | 0,069 | 0,088 0,110 | 0,145 0,185
7,2 0,028 | 0,036 | 0,049 | 0,062 | 0,080 | 0,100 | 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 | 0,087 | 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

Hpumeyanus

1 B Tabnuiie 0603HaueHO: b - mupuHa Wik guaMetp GpyHaamenTa, | - qnuna GyHnnamen-
Ta.

2 Jlns ¢yHIaMEHTOB, UMCIOIIUX IMOJOMBY B (hOpPME MPABHILHOTO MHOTOYTOJIbHHKA C
IUIONIAbI0 A, 3HAYCHUS ¢ MPUHUMAIOT KaK JUIS KPYIJIbIX (YHIAMEHTOB PaJHyCOM
r=YAlx

3 JIns mpoMeKyTOYHBIX 3HAUEHUH & ¥ N KOI(DPUIMEHTHI ¢ ONPEAEISIOT HHTEPIIOISIHU-

(V)

CH.

AJITOPUTM ompeejieHHe 0CaIKH OCHOBAHHUA:
1. BeimmuceiBaeM w3 Tabmiuiie 5.2 BEIMUCHIBaEM B TaOIHUIYy 5.3 3HAUCHUS KO-
¢unmenta &. (ct. 1) (Uem Gomblie qaBieHUE U MEHBIIIE pa3Mephl GyHIaMEH-

Ta, TeM OOJIbIIIE CKUMaeMasl TOJIIIA).

2. Ompenensem 1 = %.

3. U3 Tabn. 5.2 BemmuchIBaeM B TaOIUILy 5.3 COOTBETCTBYIOIIME 3HAYCHUS KO-

sbdunmenta a (cT. 2).
&b
4. BeraucnsieM rinyOuHy Z 1o Gopmynie zZ = *,"» COOTBETCTBYIOIIYIO KakIOMY

kod(ppunmenty a (ct. 3).
5. Ompenensiem h;j, kak pazHuIy Mexay z; u Zj;. B o0mem cirydae hj mocTossHHO

10 BCel T1yOuHe.



6. Brruncisiem HampsbkeHHE OT COOCTBEHHOI'O Beca IpyHTa Ha IIyOuMHE Z U
yMHOXkaeM ero Ha 0,5 aJis onpeneneHus B JalbHEHIIIEM TpaHUIbI CKUMAE-
MO ToNIM (C)KUMaeMasi TOJIIa CYUTAETCS JI0 TIIyOMHBI, HA KOTOPOH J0-

MOJTHUTEJIbHOE HAIPSHKCHUE CTAHOBUTCS B 2 pa3 MEHBIIE MPUPOAHBIX)(CT. 4)
N
7. Bpruucnsem p = f. (cT. 5).

8. BeruucisieM q0MOJHUTENBHOE HAMPSHKEHUE Ha r1yOuHe Z. (CT. 6)
9. BeruncisieM ocaaky Si KakI0ro c¢iiost TomuHoi h. (cT. 8)
10.Bbrunciisiem o01Iyt0 OCaJKy OCHOBAaHUS S, KaK CyMMY OCaJ0K KaXKJOro OT-

ACJIIBHOI'O CJI0A.



Tabn. 6.2 Onpenenenue ocaiku METOJOM MOCIOMHOIO CYMMHUPOBaHUS

1 2 3 4 5 6 7 8 7 8 9
S ol _§bl o P | O, Omi | Omi | Ei E, S; (¢.5.2)
2
=05"-(z =a-p
+d)-y
n n
S = ,B ) z (Uzp,i - O-Z)/,i) ) hi ’3 ) z Ozy,i*
Ei Eei
i=1 i=1 '




MeToa 3KBHBAJIEHTHOIO €J1051. MeTo/1 S5KBUBAJIEHTHOT'O CJI0S, PEAJIOKEH-
Hblii H.A. LlpITOBMYEM, MO3BOJSAET ONPEAECTUTh OCANKY C YUYETOM OTrPAaHUYECHHOTO
OOKOBOI'0 pacIIMpeHus. DKBUBAJIEHTHBIM CJIIOEM Ha3bIBA€TCA TaKas TOJILA IpyHTa
hs, KoTOpasi B yCJIOBUSIX HEBO3MOXKHOCTU OOKOBOTO pacIIupeHus: (Ipu 3arpyxe-
HUU BCEW MOBEPXHOCTHU CIIOIIHON HArpy3Koi) JaeT ocajiKy, paBHYIO 110 BETUYHHE
ocasike (yH/IaMEHTa, UMEIOIIEr0 OrpaHUYECHHbIE pa3Mephl B IUIAHE MPU HArpy3Ke
TOM ’k€ MHTEHCUBHOCTH. [[pyriMu cjioBamu, B JaHHOM METOJIE MPOCTPAHCTBEHHAS
3a/laya pacyeTa 0CcaJ0K MOXKET 3aMEHSThCS OAHOMEPHON. MOIIHOCTh SKBUBAJICHT-
HOTO cJI0s1 3aBUCHUT OT kodddunuenta Ilyaccona v, koadduinuenta Gopmsl 1mio-
IIaJI1 U KECTKOCTH (PYyHIAMEHTa ® U €T0 IIUPHUHBI b.

MOIHOCTE SKBUBAJICHTHOI'O CJIOS ONpeesieTcs o Gpopmyie

hs = Awb, (5.6)

rae A = (1-v)2 / 1-2v - ko3 uIreHT, 3aBUCAIINNA OT BUAa IPYHTA; O— KO-
s urrent, 3aBucsIui OT GopMbI yHIAMEHTA U KECTKOCTH; b — 1mupuHa QyH-
JaMEHTAa.

Coueranne Aw B (QopMmysie Ha3pIBalOT KOA()PHUIIMEHTOM SKBHBAJICHTHOTO
cinosi. 3HadueHus Kod(PuImeHTa 3KBUBAJICHTHOTO CJIOSI B 3aBUCHUMOCTU OT KOd(-
¢unmenta Ilyaccona st pa3nuyHbIX TPYHTOB U COOTHOIIIEHUS CTOPOH 3arpy>KeH-
HOM TUTOIIaIM TPUBEACHBI B Ta0I. 1.

Ocaaxy 0JHOPOJHOTO OCHOBAHUS OMPEEISAIOT 10 hopMyIie

S = Pohamv, (57)
rae Py — momonHuTeNRHOE NaBlieHHE MO MoAoIBe GyHAamMeHTa (puc.); my

— KO9()PUIIUEHT OTHOCUTENHHONU CKUMAEMOCTH TPYHTA.



(77 ‘b v/ /S /A /A
Fz;/;j | = Py

Puc. 5.1. PacueTnas cxema kK OIIPCACIICHUIO OCAAKNU MCTOAOM S5KBUBAJICHT-

HOT'O CJIOA IJII HCOAHOPOAHOTIO OCHOBAHUA

B stom meronme kpuBosmHE#Has smropa 1 (cM. puc. 5.1) pacnpeneneHus
JIaBJICHUSI B OCHOBAHHMH C JIOCTATOYHOM ISl IPAKTUKH TOYHOCTBIO 3aMEHSETCS K-
BHUBAJICHTHOM 110 IIOIIAN TPEYToJIbHOM Amtopoit 2 ¢ BeicoToi He = 2hs, rme He—
MOIITHOCTE C)KUMAaeMOM TOJIIIIH.

Ocanky HEOJAHOPOJIHOrO (CIOMCTOrO) OCHOBAaHMS TAaKXKE OIPENCIAIOT IO
dbopmyne (6.2), ¢ TOH JUITL pa3HUIEH, YTO B HEH MCIOJIB3YIOT CPETHEB3BEIICHHOE
3Ha4YeHUE KO3 (DHUIIMECHTA OTHOCUTEIIPHOM C)KUMAEMOCTH, OINPEACIIEeMON U3 yCIIO-
BUS, YTO B Mpejeiax CKMMaeMOW TOJIIIM MOJIHAs Ocajika paBHA CyMME OCaJIOK,
BXOJAIIUX B HEE CJIOEB. 3HAUCHUE CPETHEB3BEIICHHOTO OTHOCUTEIBLHOTO KOd(DH-

IIMCHTA C)KUMAEMOCTH CJIOMCTOTO HAILJIACTOBAHMS TPYHTOB HAXOIST M3 BRIPAKCHUS
_ 1 on 5.8
m, =27 Yicihimy;z;, (5.8)

El

rae h; — TonmuHa 1-ro ¢I0s rpyHTa B Mpeaenax CKUMAeMOW TOJIIH; My —



KOA(PPUIIMEHT OTHOCUTEIBLHON CKUMAEMOCTH 1-TO CJIOS; Zj — PACCTOSIHUE OT HUXK-
HEH TOYKH TPEYroJbHOM SIIOPBI IO CEPEIUHBI i-To ¢jos (cM. puc. 6.1).

Torna ocajgka MHOTOCIOMHOTO OCHOBAaHUS BBIYUCIsIETCS MO (popmyIie

S=P0h3mv (59)

HoctounctBoM metoaa H.A. [lpIToBMYA SBISI€TCS TO, UTO OH YUYHUTHIBAET KO-
s¢duLeHT TonepeyHoro JuWHEWHOro pacmupeHus (koddduuuent Ilyaccona),
coJiep Kallluiics B MPOU3BEAECHUU A®, TOT/Ia KaK METO]| MOCIOWHOTO CyMMHUPOBa-
HUSl HE YYUTHIBAET €ro, MOCKONbKY npuHsaTue B = 0,8 a1 Bcex rpyHTOB HHUBEIIU-

PYET CBOMCTBA BCEX TPYHTOB.



Tabnuua 5.1 — 3nauenue k03P ULreHTa SKBUBAJIEHTHOTO CIIOS.

CoortHo- I'paBuit [Teckn Cyrnunku I'innsl
HICHHE U TaJbKa IUTACTHYHBIC U CYTJIMHKH
n=I/b I'nuHbl 1 Cynecu [ uHbI MSITKOTLIIAC-
CYTJTUHKH TBEpIbIC TUTACTHYHBIC TUYHBIE
TBEPIIBIC U Y TUTaCTUYHBIE
MOJIYTBEPABIE
v=0,10 v=0,20 v=0,25 v=0,30 v=0,35 v=0,40
1 1,13 | 0,96 | 0,89 1,2 | 1,01 0,94 1,26 | 1,07 | 0,99 1,37 | 1,17 | 1,08 1,58 | 1,34 | 1,24 2,02 1,71 | 1,58
1,5 1,37 11,16 | 1,09 1,45 11,23 | 1,15 153113 [1,21 1,66 11,4 | 1,32 1,91|1,62 | 1,52 2,44 | 2,07 | 1,94
2 1551131 |1,23 1,63 11,39 |13 1,72 | 1,47 | 1,37 1,88 116 |1,49 2,16 | 1,83 | 1,72 2,716 | 2,34 | 2,34
4 1,99 1,72 | 1,63 2,09 11,81 |1,72 2,21 192|181 2,41 (2,09 | 1,97 2,77 2,39 | 2,26 3,53 3,06 |29
5 2,13 1185|174 2,24 1195|184 2,37 (2,07 | 1,94 2,58 (2,25 | 2,11 2,96 | 2,57 | 2,42 3,7913,29 | 3,1
6 2,25 11,98 | - 2,37 12,09 | - 2,5 (2,21 ]- 2,712 241 | - 3,14 | 2,76 | - 4 3,93 | -
7 2,35 2,06 | - 2,47 12,18 | - 2,61 231 |- 2,84 251 |- 3,26 | 2,87 | - 4,18 | 2,67 | -
8 2431214 | - 2,56 | 2,26 | - 2,7 |24 |- 2,94 261 |- 3,38 2,98 | - 4,32 13,82 | -
9 2511221 - 2,64 12,34 | - 2,719 | 2,47 | - 2,03 2,69 |- 3,49 | 3,08 | - 4,46 | 3,92 | -
10 u 2,58 | 2,27 | 2,15 2,711 12,4 |2,26 2,86 | 2,54 | 2,38 3,12 | 2,77 | 2,6 3,58 | 3,17 | 2,98 4,58 | 4,05 | 3,82
Oouee
Kos¢u- Ao | Aom | Acconst | Avo | Aom | Avconst | Awo | Aom | Avconst | A wo | Aom | Awconst | Avo | Aom | Awconst | Awo | Aom | Awconst
LIUCHTBI




6. TNAPOM30OJALINA OPYHIAMEHTA

Ecim npu nporHo3nupyemMoM ypoBHE MOJA3EMHBIX BOJ BO3MOXKHO YXYAIIEHUE
(bU3UKO-MEXaHUUYECKUX CBOMCTB I'PYHTOB OCHOBAHUS, Pa3BUTHE HEOJIArOMPUSITHBIX
TFE€O0JIOTUYECKUX W HHKEHEPHO-TEOJIOTMYECKUX IMPOLIECCOB, HAPYILIECHUE YCIOBUH
HOPMAaJIbHOM JKCIUTyaTalluy MOJA3EMHBIX YaCTEU COOPYKEHUU U T.I., TO B MPOEKTE
CIeyeT IMpeayCMaTpuBaTh COOTBETCTBYIOLIME 3AIUTHBIE MEPONPUATHUSA, B 4YACT-
HOCTH: - THAPOU3OJISIIKSA MOA3EMHBIX KOHCTPYKIMW; - MEpPONPUATHUS, OTPAHUYHU-
BAIOIIME TTOABEM YPOBHS MOA3EMHBIX BOJ, CHHXKAIOIIUE WA UCKIIFOYAIOIINE YyTEY-
KA U3 BOJOHECYIIMX KOMMYHHKAIMK U T.M. (IpeHaX, MTPOTUBOPUIHTPAIIMOHHBIC
3aBEChI, YCTPOMCTBO CIECIMAJIBHBIX 3alIUTHBIX KAHAJIOB JJIsI KOMMYHUKAUHUU M
T.J.); - MEPOIPHUATHS, TTPETSATCTBYIOIINE MEXaHNYECKON MIIM XUMHUECKOH cyddo-
3UM TPYHTOB (YCTPONCTBO BOJOHEIPOHUIIAEMOTO OTpakJACHUSI KOTJIOBaHA, 3aKper-
JIEHWE TPYHTOB); - YCTPONCTBO CTAIlMOHAPHOM CETH HAOIOAATEIBHBIX CKBAXKUH
JUIL KOHTPOJISL HaJ Pa3sBUTHUEM MPOLECCa MOATOIUICHUS, CBOEBPEMEHHOE yCTpaHe-
HUE yTeUeK U3 BOJIOHECYIIMX KOMMYHUKAIIUK U T.lI. BEIOOp 0OHOTO U3 yKa3aHHBIX
MEpOIPUATUN WM HMX KOMIUIEKCA CJIEAYyEeT IPOBOAWUTH HAa OCHOBE TEXHUKO-
SKOHOMHUYECKOTO aHaJIU3a C y4€TOM IPOTHO3UPYEMOIO YPOBHS IOJ3EMHBIX BOJ,
KOHCTPYKTUBHBIX M TEXHOJOTHYECKUX OCOOCHHOCTEH MPOEKTUPYEMOI'O COOPYXKeE-
HUsl, €r0 TEOTEXHUYECKON KaTErOPUU U PACUYETHOIO CPOKa IKCIUTyaTalluu, CTOUMO-
CTH Y HAJISKHOCTH BOJO3AIIUTHBIX MEPONPUATUHN U T.M. B HE0OXOMUMBIX Ciydasx
Ha CTaJWM CTPOUTEIBCTBA U IKCIUIyaTallUHM COOPYKEHHMS CIEAYET OCYIIECTBIISTH
MOHHUTOPHHI MU3MEHEHUS THAPOreOJIOTHYECKUX YCIOBUM JJI1 KOHTPOJISI HaJ BO3-
MOJKHBIM IIPOLIECCOM IMOATOIUIEHUS WM OCYLIEHUs, CBOEBPEMEHHBIM MIPEAOTBpa-
LICHUEM YTEUEK U3 BOJOHECYIINX KOMMYHHUKALNM, IPEKPALICHUEM WJIM YMEHbIIE-

HUEM 00beMa OTKA4YEK U T.].



6.1. BBIGOPTUIIA TUAPOU3OJIALINN

[Ipu BBIOOpE THUMA TUAPOU3OIALUMU HEOOXOIWMO YUHUTHIBATH CIIETYIOIIHNE

OCHOBHbIE (PaKTOPBI:

JNOMYCTUMOTOYBJIAXXHEHNS OrPakIAI0IINX KOHCTPYKIIHA;

a) TpeOyeMbli BIQKHOCTHBIN PEKUM H30JUPYEMbIX MOMEIIEHUN U CTENEHb

0) TPEIMHOCTOMKOCTh U30JIUPYEMBIX KOHCTPYKIIUH;

B) BCIIMYUHY THAPOCTATUUCCKOI'O HAIIOpaA,

F) MCXaHHUYCCKHC BOBHCfICTBHH Ha THAPOU3OJIAINIO,

I[) HeﬁCTBHC Ha TUAPOU3O0IATUIO arpCCCUBHBIX CPCI;

e) TCMIICPATYPHBIC BOS}ICﬁCTBHH Ha TUAPOU3OJIATIUTO,

) YCJIOBHSI POM3BOJICTBA PadoT;

3) J]e(i)I/IIII/ITHOCTB MaTCpUuaJIOB U CTOUMOCTD TUAPOU3OJIATINH

1) CECMUYHOCTb pailoHa.

Tabnuua 2

OcHOBHBIE CBOMCTBA TUAPOU3OJIAINH (+ 00J1a1aeT CBOMCTBAMH; - HE 00JIaaeT

CBOMCTBaMu)

Tun rugpounsonsuuu

Ng IJIacTMac-
HEeMCHT- ac- ac- ouTymMHas
CaoiicTBa Hasl, Ha- bame- | ac- coBas
MeTal- dbanb-
) Tuapo HOCUMas ToBas | (pasb-
Ja4e- TOBast OxIe- OxIe-
W30JISLIUT TOpKpe- xonox | Tosas | OKPa- OKpa-
cu- ey-
- cKas rops- - -
THPOBA- Has | IuTas
qast Hast Hast
HYeM Hast Hast
1 |Croii- He or-
20 30 30 30 2 30 5 30
KOCTb paHu-




MIPOTHUB
TUApOCTa-
TUYECKOTO
Hamopa B

M

quBa-

eTCﬂ7

Croii-
KOCTb TpH
MEXaHU-
YECKUX
BO3IEUCT-

BUAX:

a) JaBlie-
HUU  CO-
OpyXKEeHUs
(ero Beca
U Tojes-

HBIX Ha-

IPY30K)

0) naBie-
HUU TPYH-
Ta (HachI-
mi, o0-
paTHOU

3aCBINKHN)

B) IMOTOKa
BOABl WU

BOJI-

r) 1pu-
Mep3IIEro

JIbla, CHe-




ra

1) CIBHTE
rpyHTa
npu
OITyCKa-
HUU KO-
JIOJIIIEB,
P OTIOJI-
3aHUHU

IpyHTa

Croii-
KOCTh TpHU
JICUCTBUU
arpeccuB-

HBIX CPCI:

a) MATKHX
u crabo-
I1eJI0Y-

HBIX  BOJI
(mo CH
249-63)

0) cymb-
daTHOI ©
Mar”es3u-
aJbHOU

arpeccuu
(mo CH
249-63)

B) oO0mIe-

KHCJIOT-




HOU U yI-
JIEKUCIION
arpeccuu

(mo CH
249-63)

r) Hedre-
POAYK-

TOB

n) Omyx-
JIAFOIIAX
TOKOB
(mpu  oT-
CyTCTBUU
aKTUBHOU
3aIUThI
MeTaJlJIu-
YECKUX
2JIEMEH-
TOB  CO-
opyxe-

HUM)

Croii-
KOCTh TpH
TeMrepa-
TYPHBIX
BO3/ICHCT-
BUSX
(Makcu-
MaJIbHO

JOTYyCTH-

700

80

60!

80

60!

40"

40?

60

60




Mas TeM-
neparypa

B °C)

5 |Bo3Mox-
HOCTb Me-
XaHH3a-
U TIPO-
WU3BOJCTBA

paboTt

6 |Bo3Mox-
HOCTh Ha-
HECEHUS

Ha BJIaX-
HBIE  OC-

HOBaHUA

7 |Bo3Mox-
HOCTb
IpOu3-
BOJICTBA
paboT Ha
OTKPBI-
TOM, BO3-
TyXe B
3UMHEE

BpeMs

1
Co cnenuanbHbIM NOJI00POM COCTABA.
2
ToJIBKO NMPU HATMYUY 3aIUTHOTO OTPAXKICHUS.
3 .
Eciu BO3MOKHBI IEPUOANYECKU PEMOHT WJIM BO30OHOBIICHHE.
4 o
Kpome smynbcnii u nacr.

*He Gouee 5 kI'/em?, u3 MOJTMU300yTUIICHOBBIX JINCTOB HE Oojiee 3 k[ /em?.




6

Co cnenuaibHbIM MOJI00POM COCTaBa M CKUMAIOLIMX HArpy3Kax, HE MpeBbIIIalo-
2

mux S x[/em”.

7

MeTtanin4yeckyro TupoU30JISIIUI0 TOMYCKAETCs MPUMEHSTh B CIEIMAIBHBIX CIY-

qaiax.



6.2. KOHCTPYKIHNHU 1 YCJIOBUA [IPUMEHE-
HUA TNAPOU3OJIALIN

OKPACOYHAA BUTYMHASA IT'NMAPOU3OJIALIA

OxpacouHy0 OUTYMHYIO THIPOU3OJSLUIO HANJIEKHUT MPOEKTUPOBATH U3
HedTsaubix OuTymMoB Mapok BH-IIl u BH-IV (B Tom uucne pazkuxeHHBIX U
AMYJBIUPOBAHHBIX) WM MAaCTUK, NpeaycMorpeHHbix riaBoit CHull I-B.25-
66.KpoBenbHble, THIPOU3OISIMOHHBIE M MAPOU30JSLUOHHBIE MaTepHalibl Ha
OpraHUYECKUX BSDKYIIUX, C HAHECEHUEM Ha M30JMPYEMYIO NMOBEPXHOCTh C YB-
JAXHSIEMOU CTOPOHBI B 2-4¢y10s1 00111€H TOIIUHOMN 3-6 MM.

OxpacouHyI0 THAPOUIOIISIIUIO CIETYET MPUMEHIThH B OCHOBHOM JIJIS 3a-
IIMTHI OT KAMWIISIPHOM BIQXKHOCTH; MPU THAPOCTATUUECKOM HAMOPE €€ MOKHO
NPUMEHSTh, €CJIU HeT Je(OopMaIlMOHHBIX IIBOB M €CJIM OYyJEeT co3[JaHa BO3-
MO’KHOCTb MEPUOAMUYECKOI0 OCMOTPa U PEMOHTA TMAPOU3OJISIUH, a HAIlOp HE
Oyzaer mpeBbIIaTh 2 M.

HaHnecenne okpacouHbBIX CI0€B HAaAJIEXKHT, KaK MPaBWIO, NPOU3BOIUTH
MEXaHU3UPOBAHHBIM CIIOCOOOM HE3aBHCUMO OT NMPUMEHEHUS TOPSYUX WM XO-
JIOJTHBIX COCTaBOB.

OcHoBaHue i1 OKPacOYHOM TMIPOU3OJSILUN JTOJKHO OBITh KECTKUM,
CITIOIIHBIM W MPOYHBIMC 3aKPYTJICHHBIMHU (paguycamMu 3-5 CM) WK CPE3aHHbI-
MU Ha (packy yriamu u rpaHsmu. [lepen HaHeceHHEM OKpacOYHOTO COCTaBa
OCHOBAaHHE JIOJKHO OBITH OUMIIEHO OT IPsI3U U MBUIM, BHICYIIEHO M OIPYHTO-
BAaHO Pa3KMKEHHBIM OKPAaCOYHBIM COCTaBOM, a YIJIBI U TPAHU OKJIEEHBI M0JIOC-
KaMM CTEKJIOCETKHU WJIM ruapoun3oa mupuHoil He meHee 20 cm. IIpu npumene-
HUU OUTYMHBIX SMYJIbCUH, SIMYJIBCUOHHBIX TACT, a TAK)KE MAaCTUK HA UX OCHOBE
BBICYIIIMBAHHE M30JMPYEMbIX OCHOBaHUN He TpeOyercs. Hanecenue okpacou-
HBIX CJIOEB HAJJIEKUT MPOU3BOJIUTH ITOCJE MOJHOTO BBICHIXaHUS TPYHTOBOYHO-

ro CJI0A WIN OTBCPACBAHMA HUKCIICKAIICTO CII0.



B coopyxeHHsiX, KOHCTPYKIIUU KOTOPBIX MOJABEPKEHBI JEHCTBHUIO TO-
CTOSIHHOTO 3JIEKTPUYECKOTO TOKA, OKPACOYHYIO THIPOM3OJISALMIO U3 pa3Ku-
KEHHBIX COCTaBOB IMIPUMEHSITh HE CIEAYET.

He nomyckaeTcsi mpuMeHeHHUE OKPACOUYHOW OMTYMHOW THAPOU3OJISLIUU
[0 HEXECTKOMY OCHOBAHUIO WM NPU HAJIUYUM HEYCTPAaHUMOMN BIIaXKHOCTU
M30JIMPYEMBIX TIOBEPXHOCTEH, a TaKkKe MpHU JeUCTBUU Ha COOPYKEHHE PacTBO-
puTtesnei butyma.

3aChIIIKYy CTEH C OKpPAacOYHON TUAPOM30JISLUEN ClelyeT MPOU3BOIAUTH
TOJIBKO MSITKUM TPYHTOM; 3alIUTHOE OTPaKJICHUE TUIPOU3OJISIIIUU B ITOM CITY-
yae He Tpedyercs.

IITYKATYPHAA HEMEHTHAA TUIPONU3OJIALIA

[ITykaTypHYIO IIEMEHTHYIO THAPOU3OJIAINIO HAJICKHUT TPOCKTUPOBATH
B BUJIE TIOKPBITUS W3 IIEMEHTHO-TIECYaHOro pactBopa (coctaBa oT 1:1 mo 1:2),
HAHOCHUMOT'0 MEXaHW3UPOBAHHBIM (TOPKPETUPOBAHUEM) WM PYYHBIM CIIOCO-
O0M Ha U30JUPYEMYIO TOBEPXHOCTH KOHCTPYKIIHH.

TOpKpEeTHBI CJIIOM HAHOCSAT LIEMEHT-IYIIKOW WM YCTAaHOBKOM HA YB-
JAXKHEHHYIO LIEPOXOBATYI0 M30JIMPYEMYIO MOBEPXHOCTh B JIBAa WJIM TPHU CJIOS
(HameTa);001IyI0 TOJIIIMHY TOPKpPETa CJIeAyeT MPUHUMATh COOTBETCTBEHHO 25
i 30 mm.

Py4nbIM c110cOOOM LIEMEHTHYIO THAPOU3OJISAIINIO TOMYCKAETCS HAHOCUTh
npu HeGobIIMX 00beMax padotr (xo 100 M?) Tombko korcTpykumit 111 karero-
pUU U, KaK MMPaBUJIO, MPU OE3HATIOPHBIX BOJIAX.

TopkpeTupoBaHue ciaeayeT NPUMEHATb, KaK MPABUIIO, JJISI 3alIUTHI, OT-
paXKIAOIMKUX KOHCTPYKIIMH M3 MOHOJUTHOTO KeJIe300€TOHa MPU BO3JICHCTBUU
TUAPOCTATUYECKOTO Hanopa. Eciy KOHCTPYKIIMU HE pacCUYMTAHbl HA TPEIIMHO-
oOpa3zoBaHue, UX TOJIIIMHA JOJDKHAOBITh HE MeHee 25 cM.

[Ipu mpuMeHEeHUU UEMEHTHOW TUIPOU3OJSALMM JJI 3alIUThl OT Oe3Ha-
MOPHBIX BOJ TOJIIMHA KOHCTPYKUUM HE orpaHnurBaeTcsa. Ha cOOpHBIX KOHCT-

PYKOUAX LHEMCHTHYIO THAPOUIOIALMIO MOXHO IIPHUMCHATH JIMIOb B ClIydac



OMOHOJIMYMBAHUS KOHCTPYKIIUN C MOMOIIBI0O HANpsDKEHHOM apMatypsl (Ha-
pUMeEp, Ha pe3epByapax).

[Tpu manope Boak!l 10 10 M TOKpETHUpPOBaHUE CIEAYET NPOU3BOIUTH B JIBA
HaMeTa OOIe TOJIMHON 25 MM; MpU TUIPOCTaTHUYECKOM Hamope ot 10 1o
20 M - B Tpu HameTa oOuel ToImUHON 10 30MM.

[To TpeGoBaHUSAM TPEIIMHOCTOMKOCTH TOPKPETHUPOBAHHUE CIEAYET MpH-
MEHSITh:

a) JUIsl TPEIIMHOCTONKUX KOHCTPYKIIMN, IIEHTPAJTbHO OO BHEIICHTPEH-
HO PaCTSHYTHIX (MMPU OJTHOMMEHHOM AIIOPE HAIPSIKEHUM B CEUCHUH KOHCTPYK-
L[MH), B KOTOPBIX MO pacueTy HE JOMYCKACTCS PACKPBITUS TPEILIHH;

0) mis koHCTpykuuit I kareropuu, u3rubaeMbIX U BHEIEHTPEHHO CiKa-
ThIX, B KOTOPBIX IO pacCyeTy PACKPBITHE TPEIIUH JIOMyCKaeTcs He Oolee
0,05 MM; mpu 5TOM TOPKPETHBIA CIION CJeAyeT HAHOCUTh, KaK IMPABHIIO, CO
CTOPOHBI HANIOpa BOJIbI;

B) s orpaxaaroniux koHcTtpykuuit Il u III kateropum, pasmepsl u ap-
MUPOBAaHHME CEYEHHI KOTOPHIX HA3HAUEHBI 110 pacyeTy Ha MPOYHOCTH (O€3 pac-
YeTa Ha PACKPBITHE TPEIIMH); MPU STOM TOPKPETHBIM CIIOM ISl KOHCTPYK-
uuii [II  kareropum clienyeT HAHOCUTH TOJBKO CO CTOPOHBI Harmopa,
a |l kaTteropuu - ¢ 06eMX CTOPOH U30TUPYEMON KOHCTPYKITHH.

[ToBepx TOPKPETHOrO CJOSl, HAHOCUMOI'O IO HapyHOH MOBEPXHOCTH
CTEH U TMEPEKPBITUN, CIIEYET, KaK MPaBUIIO, MPEAyCMaTpPUBaTh OKPACOYHYIO
OUTYMHYIO M30JISIUIO; TT0 TOPKPETHOMY CJIOIO Ha JHHINE HEOOXOIUMO Tpesy-
CMaTpUBATh 3ALIUTHYIO CTSKKY. TOPKPETHBIN clIOM, paOoTalomMil Ha OTPHIB,
PEKOMEHIyeTCsl apMUPOBATH CTAIBHOU CETKOM.

ITYKATYPHAA ACOAJIBTOBAA TUPOU3OJIALINA U3 XO-
JIOAHBIX(OM YJIBCMOHHBIX) MACTUK

[tykaTypHyto acaibTOBYIO THAPOU3OJALMUIO (XOJOAHYIO) HAHJICKUT

MPOCKTHPOBATH U3 XOJIOAHOU (AMYIBCHOHHOM) ac(haibTOBONW MAaCTHUKH.

AC(I)aJ'H)TOBy}O ruapou30JIIOUI0 U3 SMYJIbCUOHHBIX MACTHUK MOXKHO IIPH-



MEHSITh JJI 3aIIUThl KEJI€300€TOHHBIX, OCTOHHBIX U KAMEHHBIX KOHCTPYKIIH,
HAaHOCS MACTHKY, KaK MPaBUJIO, MEXaHU3UPOBAHHBIM MyTeM. BpyuHyto MacTu-
KY JIOIYCKAaeTCsi HAHOCUTh TOJBKO HA FOPU30HTAIbHBIC MOBEPXHOCTU U C YK-
J0HOM He Ooiiee 45°. BricymuBath OCHOBaHHE HE TpeOyeTcs, HO MOCIEIYIO-
LIHAE CIIOW HAJIEKUT HAHOCUTH Ha 3aTBEPICBIINN HUKEIJICKAIUN CION MaCTH-
KH.

XononHyt acdaabTOBYIO THUIPOU3OJSIUIO CIEAYyeT pacrojiaraTh, Kak
MPaBUJIO, CO CTOPOHBI JEHCTBYIOIIETO HA COOPYKEHHUE TUAPOCTATUUECKOTO Ha-
nopa. [lpu 3ammTe OT KanWUISIPHOW M MpocauduBarolieics (6e3HanopHoi) Bo-
Tl TUAPOU3OJIAINIO JOMYCKAETCA pacroJiaraTh Ha MPOTHUBOTIOJIOAKHON OT yB-
JIA)KHEHUSI CTOPOHE.

TonuuHy OTACNIBHBIX HAMETOB (CIOEB) AMYJIBLCHOHHONW MACTHKU TPHU
MEXaHU3UPOBAHHOM HAHECEHHUH JIOMyCKaeTCsl MPUHUMATH OT 2 70 4 MM, a TIpu
HaHECEHUH BpY4YHYIO - 710 20 MM. KonudecTBO ciioeB 1 0OIIy0 TONIIHUHY THI-
POMBOJISALINU CIIEAYET BHIOMPATh B 3aBUCUMOCTH OT JE€HCTBYIOUIETO THAPOCTA-
TUYECKOr0 HAmopa:

[Tpu xanuUIIPHOM IMOJICOCE BJIATH - JBA CJI0s OOIIEH TONIIHHON 5-7 MM;

[Tpu mamope 10 10 M - Tpu-yeThIpe cios oo1IeH Tommuuoi 10-15 mm;

ITpu namope 10 M u Gosiee, a TakKe MpHU 3alTUTe MOMeeHn I karero-
pun npu Jr06oM Harope (10 30 M) -ueThIpe-TsATh CI0EB OOIeH TOMIUHON 15-
20 MM.

3amuTHOE OTPAKICHUE XOJOIHOM acdaabTOBOW THAPOU3OISIIIUN Ha TO-
PU3OHTAIIBHBIX MMOBEPXHOCTAX CJIEAYET BBINOJHATH B BUAE CTSHKKUA U3 LIEMEHT-
HOTO pactBopa wiu OetoHa. Ha BepTUKaNbHBIX MOBEPXHOCTSX 3ALIUTHBIM OT-
PaXKICHUEM MOKET CIYXKUThb CTEHKAa M3 KUPMHYa, OETOHHBIX TUTMT WIIM JTOCOK
7100 CIIOM MEMEHTHOW MITYKaTypKH TOJIIIWHON 1-2 ¢M, KOTOPBIM TIpH BBICOTE
Oomnee 2 M HaJIJIC)KUT apMUPOBATh. 3ANTUTHOE OTPAXKICHUE XOJOAHOM acdaib-
TOBOM TMAPOU3OJISALMKN HE TpeOyeTcs, €CJIM OHa 3aChINAaeTCsl MECKOM WM J0C-

TylIHa I ICPHUOANYICCKOTIO OCMOTpa U PEMOHTA, 4 TAKIKC Ha OMBIBACMBIX I10-



BEPXHOCTSX OACCEHHOB U JPYTUX BOJOHATIOJHEHHBIX COOPY>KEHUI.

He nonyckaercsi mpuMeHEeHHE XOJOJHON ac(anbTOBOM T'MAPOU30JIALHNU

Ipu 00111€ KUCIOTHOMN arpeccuu, a Takxe JJIs 3alllUThl CTAIbHBIX KOHCTPYKITUN

OT KOPPO3uH OJTyKIAI0NTUMU TOKAMHU.
TYKATYPHAS ACOAJIBTOBAS TNAPON3OJIALIA N3 T'OP-
YNUXPACTBOPOB NJIM MACTUK

[MtykatypHyto achaibTOBYI THAPOU3OIALUNIO (TOPSUYI0) HAIJICKUT

IMPOCKTUPOBAThL U3 TOPAYUX PACTBOPOB HIJIM MACTUK, HAHOCHUMBIX HA H30JIN-

PYEMYIO TOBECPXHOCTD B PACIINIABJICHHOM BUJIC MCXAHU3UPOBAHHBIM ITYTEM.

Bri6upast coctaB acanbToBOro Marepuana npy HaaIuuui MEXaHUYECKUX

BO3JICHCTBUM, CIIeyeT OTAaBaTh NpeInouTeHrue achaibTOBOMY pPAacTBOpY, a

P MMOBBIIOCHHBIX TCMIICPATYPAX U IJISA TUAPOUIOJIALUU ITOTOJIKOB - aC(l)aJH)-

TOBOW MACTHKE.

[opsiuyto achanbTOBYIO THAPOUIOIISIIIMI0 MOKHO TPUMEHSTh HA BEPTH-

KaJIbHBIX, HAKJIOHHBIX W ITOTOJIOYHBIX ITOBCPXHOCTAX OCTOHHBIX U KaMEHHBIX

KOHCTpYK[II/Iﬁ C HAHCCCHUCM €€ BCCTa CO CTOPOHBI HAITIOpA UIIN YBJIAJKHCHMUA.

Tabauya 3

[ItykaTypHas achanbToBasi THIPOU3OIAIIUS

[M'uapownsonsnus

u3 ac¢aabTOBOTO,

u3 ac¢aabTOBOM Mac-

pacTBopa TUKA
Hasnauenue ruapou3osium
oOmras oOrmras
KOJIMYECTBO KOJIMYECTBO
TOJIIITHA TOJIIIIMHA
HAMETOB HAMETOB
B MM B MM
[IpoTHB KanuUISIpPHOW BIIaru 1 4-6 1 3-5
[IpoTHB rUAPOCTATUYECKOTO HAa- 2 8-12 2 6-10
nopa 0 S m
[IpoTHB TUAPOCTATHYECKOTO Ha- 3 12-18 3 9-15




nopa 5 x u Oonee, a Takxe Npu
3alIuTe noMmeriie-
Hul | kateropun npu  100OM

Harope (10 30 m)

OcHoBanueM st Topsueit achaabTOBON THUAPOU3OJAIMHU JOJDKHA, Kak
PaBUJIO, CIY)XUTh TMOBEPXHOCTH 3AIUIIAEMOr0 COOPYKEHHUS U TMOJATOTOBKA
non nuuie. Ecnm  oxugaemble OCaaku coopyxkeHuss OyayT He Oosee
5 MM, THAPOU3OJIAINIO B PACKPETUICHHBIX TPaHIIESX U MPHU MPOXOJIKE TOHHE-
JIel 3aKPBITHIM CIIOCOOOM JIOMYCKAETCsl HAHOCUTh Ha 3alUTHOE OTPaXKICHUE
WM CKaJbHYIO BBIPAOOTKY, KOTOPBIE OYIyT CIYXKUTh OMAIyOKOW MpU OCTOHU-
POBAaHUU HECYIIEH KOHCTPYKIUH cOoOopykeHUs. OCHOBaHUE JTOHKHO OBITH XKe-
CTKUM (HEe THOKMM), POBHBIM, YHUCTHIM U cyxuM. llepen HaHeceHHEM THUIIPO-
U30JISIIUM JIOJKHA OBITh BBITIOJHEHA CIUIONTHAS HAace€YKa M OTPYHTOBKA OCHO-
BaHUs Pa3KUKEHHBIM OUTYMOM.

[opsiuyto achanbTOBYIO THAPOU3OIISIMIO CIEAYyeT, KaK MpaBUio, MpH-
MEHSThH 0€3 3aIUTHOTO OTPaKICHHUS.

JINTAS ACOAJIbTOBASA THAPON3OJIALINA

Jlutyro acaibTOBYI0 THIPOU3OALMIO HAMJICKUT MPOEKTUPOBATH W3
achaabTOBBIX MaTEpHAIOB (pacTBOpa, MACTUKH), HAHOCHMBIX B pPAaCILIABJICH-
HOM (TOpsiYeM) COCTOSSHUM IYTEM pO3JIMBA M pa3paBHUBAHUS JTUOO 3aJiMBa B
IIBBI WM TIOJIOCTU MEK]1y OTJIENIbHBIMH 3JIEMEHTAMU COOPYKEHUS.

Ha ropu3oHTaNbHBIX MOBEPXHOCTSAX JUTYHO TUAPOUZOIISAIHUIO CIEAYET
yCTpauBaTh O OETOHHOW WMIIM MIEOCHOYHOUW MOATOTOBKE M3 OJHOTO WIIA JIBYX
cJ10€B ac(aabTOBBIX MACTHK WJIM PACTBOPA, Pa3IMBAEMbIX, pa3paBHUBAEMbIX U
YIUIOTHSIEMBIX 110 U30JIUPYEMOM MTOBEPXHOCTH.

KonnuecTBo U TONMMHY TOPU30HTAIBHBIX CJIOEB JIUTON T'UIPOU3OJISLIUN

cJleayeT Ha3Ha4yaTh 1Mo TadiI. 4.




Tabauya 4

Jlutas acanpTOoBast TUAPOUIOIIALIUS

TOJ'IHII/IHa OTACIBbHBIX CIIOCB B MM

IIEPBOTO CJIOS

BTOPOTO CJI0SI

Haznauenue runpo- | Bapu- U3 ac- U3 ac-
u3 acdanb- u3 acdanb-
U30JISAIAN aHTbl | (ampTo- danbTO-
TOBOTO TOBOTO
BOW Mac- BOW Mac-
pacTBopa pacTBopa
TUKA TUKH
[IpotuB  KanmwLIsAp- 1 5-7 . - -
HOH BJIaru 2 - 12-15 - -
[IpotuB THIpOCTATH- 1 5-7 - 5-7 -
YEeCKOro Haropa [0 2 5-7 - - 15-20
10 m 3 - 15-20 - 15-20
[IpoTuB rumpocraTu- 1 7-10 - 7-10 -
YECKOT0 Haropa 2 7-10 - - 20-25
ceime 10 M, a Takxke 3 - 20-25 - 20-25
Opu 3aIIUTe KOHCT-
pykuuit | kateropuun
mpu J1000M Harope
(10 30 m)

B ciyuae ycTpolicTBa ABYXCIOMHOW THAPOU3OIIALMNA U3 PACTBOPA U MacC-

TUKW CJIOM MACTHKH CJEIYET pacIojiaraTb CO CTOPOHBI JEUCTBYIOIIETO HA TH/-

POM3OIIAIINIO HATIOPA.

Ha ropu3oHTanbHBIX MMOBEPXHOCTAX MO JIUTON THIPOU3OIAINH HEOOXO-

JVMO MPENyCMaTPUBATh 3AIIUTHYIO CTSIKKY.

Ha BCPTUKAJIBbHBIX W HAKJIIOHHBIX ITOBECPXHOCTAX JIUTYIO I'MAPOU3OJIALUIO

cleAyeT yCTpauBaTh NMyTeM MOSPYCHOM 3alIUBKU ac(paabTOBOTO pacTBOpa WU

MAaCTHKH B IIEJIb MEXKIY U30JUPYEMOU MOBEPXHOCTHIO COOPYKEHHUS U OMary0-

KOU WJIN OIrpaXaCHUCM M3 ACpPCBA, KHPIINYa HWJIN OCTOHHBIX KaMHEW W ILIMT.




OnanyOKy, Kak IpaBUIIO, CJIEIYET OCTABISITh HA MECTE€ B KAUECTBE 3ALIUTHOIO
OTPaXJACHUS JIUTON TUAPOU3OJISAIINY.

TonuHy BepTUKAIBHOW TUAPOU3OIISIIIUY (IIUPUHY TIEIN) Ha3HAYAIOT B
3aBUCUMOCTU OT BUJA TUJPOU3OJSAIMOHHOTO MaTepuasia, BUJla OTPaXACHUS U
yCIIOBUI MPOU3BOACTBA PabOT (Temmeparypa OKpPYKaroIIero BO3yXa, BHICOTA

OJIHOBPEMEHHOM 3aJIUBKH).

OKJIEEHHASA BUTYMHASA I'MAPOU3OJIALINA

OkJieeuHy0 OMTYMHYIO THAPOU3OJISIIIUIO HAJICKUT MPOSKTUPOBATH B
BUJIC THAPOU3OJSIIMOHHOTO KOBpPA W3 PYJOHHBIX WM TMOKUX JUCTOBBIX TH]I-
POU3OISAIMOHHBIX MaTepUANIOB, HAKJIEUBAEMBIX TMOCIOWHO OUTYMOM WIIM Mac-
TUKOW, Ha POBHYIO OIPYHTOBAHHYIO Pa3KWKCHHBIM OMTYMOM H BBICYIICHHYIO
MOBEPXHOCTh U30JIUPYEMOU KOHCTPYKIIUU WIIHA 3AITUTHOTO OTPaXKICHUS.

OKkJIeeUHYI0 THAPOU3OJIAIHIO CIICTYET MPOEKTUPOBATH TOJILKO U3 THUJIO-
CTOMKHMX PYJIOHHBIX MaTepuasioB; ruippousona (I'M), mzoma, cTekiIoTKaHw,
CTEKJIOBOIJIOKA, pacmojiarasi THAPOU3OJISIIIUOHHBIA KOBEp, KakK IMPaBUIIO, CO
CTOPOHBI THAPOCTATUUYECKOTO HAmopa U oOecredynBasi 3aKUM €ro Mexay H30-
JTUPYEeMON KOHCTPYKIIMEW W 3allUTHBIM OTPAXKJACHHEM C YCHIHMEM OKOJIO
0,1 kI/eM>.

[Ipy HEBO3MOKHOCTH 3a)KMMa OKJIEEYHYIO THIPOU3OJSAIUI0 MPUMEHSIThH
He pekoMeHyercs. [I[pumenenue A TUAPOU30IAIMA HETHUIOCTOMKUX MaTe-
puanoB (pybepounaa, mepraMuHa, TOJs U Jp.) 3alperiaeTcs.

KonnuecTBo ciioeB okIeeyHON TUAPOU30IIAIUN CIIeIyeT Ha3HAYaTh B 3a-
BUCHUMOCTH OT BJIAJKHOCTHOT'O PEKHUMa Orpa)kJIaeMbIX MMOMEIIEHUHN, KaTeropuu
KOHCTPYKIHMI U JEHUCTBYIOUIETO0 HAa THAPOU3OJALMI0 THAPOCTATUYECKOIO Ha-
nopa no Tao.

Tabauya 6

KonnuecTBo €lI0€B OKJIEEUHON THAPOU3OISALIUN

Hasznauenue rugpousonsiuu KonunuectBo cioes py-




JIOHHOI'O MaTcpHraia IIpnu KaTrc-

TOpUSX KOHCTPYKLUHI

[IpoTHB KanMJUIAPHOM BJIaru U mnpoca- 3 2 -

YHBAIOIIECHCS BOJbI

[IpoTuB TUAPOCTATHYECKOIO HAIopa

B M:

10 5 4 3 2

oonee 5 no 30 5 4 3

Jnst kpernsieHusl TUAPOU3OISILIMOHHOTO KOBpa K BEPTUKAJIbHBIM M Ha-
KJIIOHHBIM (CBBIIIIE 45°) MOBEPXHOCTSM BPEMEHHO JO YCTPOMCTBA 3alIUTHBIX
OTpaxKJIcHU HEOOXOJMMO MPEIyCMAaTPUBATh YCTAHOBKY JICPEBSHHBIX aHTH-
CENITUPOBAHHBIX PEEK WM APYTUX MPUCTIOCOOJEHUN dYepe3 Kaxaple 1,5-
2 M, T.€. TI0 BBICOTE pabOYMX 3aXBATOK IO HaKJIeWKe KoBpa. Takue perKku Wiu
YCTPOUCTBA CIIEAYeT KPEMHUTh JIMOO K M30JIUPYEeMOM KOHCTPYKIIUH, 00 K 3a-
IIUTHOM CTEHKE B 3aBUCHMOCTH OT TOTO, HA YTO HAKJIEUBAETCS TUIPOU3OJISIIIH-
OoHHBIN KOoBep. CONpsKeHUE OTIICNIbHBIX CII0EB KOBPA B ATUX MECTaX HAJJICKUT
peycCMaTpUBATh BHAXJIECTKY - CTYIIEHYATHIM IIIBOM.

B mMecTtax conpsikeHUs] CMEXKHBIX M30JUPYEMBIX MOBEPXHOCTEH (MO 3a-
KpyTJIeHHIO WK dacke) U B MeCTax 3alleMJIeHUs rupoun3onsaiuu (y nedopma-
IIMOHHBIX KOMIICHCATOPOB M Ha (uiaHIaxX 3aKjIaJHBIX YacTel) HEOOXOIUMO
MpeayCMaTpUBaTh YCUJIECHUE THAPOU3OIAIUOHHOIO KOBpa JINCTAMHU KPOBEJIb-
HOM CTajd, CTAIbHOM CETKOM ¢ sueiikamMu 5X5 MM, cTekiioceTkor. B Mecrax
repexo/ia Hapy>KHOW THIPOM3OISIMN C JHUIA HA CTEHY YCHJICHHE MPH 0O0Jb-
AX OCAAKAX COOPYKEHMS CIEAYET MPOU3BOAUTH TOJIBKO METATIINYECKUMU
nuctamu. Clou yCWJICHHUS JOJDKHBI UMETh MIUPUHY 0K0JIo 50 cMm.

Jnga npenoxpaHeHus: TUAPOU3OISALMOHHOTO KOBpPAa OT IMOBPEKICHUN B

Iponecce CTPpOUTCIbCTBA HGO6XOILI/IMO npcaAyCMaTpuBaTh 3allIMTHBIC CTAXKKHU U




HITYKaTYpKH.

3alUTHBIE OTPAXACHUS IS 3aKMMa M 00€CIeueHus: COXPAaHHOCTU Ha-
PYKHOH T'MIAPOU30JSILMN B IPOLIECCE €€ IKCIUTyaTallui HaJJIEKUT MpeaycMar-
pUBaTh MO HAPYKHBIM KOHTYpaM COOPYKEHHUS B BHUJI€ CTEHOK TOJIIMHON 10-
15 cMm u3 Kupnuya Wi OETOHHBIX IUIUT U OJIOKOB; Ha MEPEKPBITUAX 3a%KUM U
3alUTY THUIPOU3OJSIIMM CJEeNyeT IpelycMaTpuBaTh CIOEM TOJLIMHOM 3-
5 cM 13 6eToHa Mapku He HUke 50,kuprnuya uin OETOHHBIX TUIUT, YKJIaJbIBae-
MBIX Ha IIEMEHTHBIX WM ac(paibTOBBIX paCTBOPAX.

3aluTHBIE CTEHKH JIJIs o0ecrieyeHus: 3PGEeKTUBHOrO 3aKUMa TUAPOU30-
JSUUMU OT OOKOBOTO JABJICHMSI TPYHTA HAJ0 CTaBUTh HA MPOKIAJIKY U3 JIBYX
CJIOEB TOJISl U C MOMOILBIO TAKUX K€ MPOKIIAJOK pa3pe3aTb 3T CTEHKHU 10 BEp-
TUKaJU Ha Tieperndax, B yriax u uepe3 Kaxjable 4,5-5 M.

Hakneliky u okpacky TUAPOU30JISIIITUOHHOTO KOBPAa B arpeCCHUBHBIX Cpe-
JaxX HaJJICKUT BBIOJHATH YUCTHIM OUTYMOM MM MAaCTHKOM CO CTOWKUM B
JAaHHOM CpeJie HAlOJIHUTEJIEM; 3alUTHbIE CTEHKH, KPOME TOr0, PEKOMEHTyeTCsl
3aKpbIBaTh OTPaJIUTEIbHBIM 3aMKOM TOJIIUHON 25-30 ¢M U3 MIOTHO yTpamOo-

BAHHOM TJIMHBI MJIH BBITIOJIHSTh UX U3 KHUpIn4da, IporruTanHOro 6I/ITYMOM.



7. APMUPOBAHUE ITOJJOIIBbI ®YHJIAMEHTA
[Ipu mpoexTupoBanuu (pyHAaAMEHTa UCTOIL3YyeTCsl OETOH Kilacca HE HU-
xe B12,5. IIlpoyHOCTHBIE XapaKTepUCTUKU OETOHA U apMaTyphl OMPEACIISIOTCS
B cootBeTcTBUU ¢ CII 63.13330. Onpenenenue TpedOyeMOro KoJIM4ecTBa apMa-

TYpbI B paCTSAHYTOM 30HE BBINOIHIETCS IO opMyJIe:

M; (7.1)
Asi = ————~<
¥y (h-a)Rs

p-l*
roe M; = —.
2
Huametp pabouux cTepxHEd apmaTypbl (CBapHOM WM Bs3aHOW) IO-
JIOIIBBI, YKJa/JbIBA€MbIX B HepaOOueM HaINpaBlieHUH, JOJKEH ObITh HE MEHee
10, a cTepkHeH, yKIIaabIBaEMbIX B paboyeMm, - He MeHee 12 M.
Omnpenenenue TpeOyemMoro KoJuyecTBa apMmaTypbl OTHOCUThCS K TIEP-

BOMU rpynrie npenenbHbIX COCTOSTHUM.

OHpGIIGJUIGM I'paHNYHYI0 OTHOCUTCIIBHYIO BBICOTY C)KaToii 30HEI O€TOHA:

'D, ] | (7.2)
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€p2=0,0035 - oTHOCHTENBHBIE NTpeeabHbIE AedhopManuu OeToHa.
€, eI~ OTHOCHUTEJIBHBIC TIPEICIIbHBIC TehopMaliy apMaTyphI:
(7.3)
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Rs — pacueTHOE COMPOTUBIIEHUE apMaTyphl PACTIKEHUIO;
Es — Mmoaynb gedopmanuu apMaTypHO# CTasu.
[IpoBepsieM MPOYHOCTH CEYEHUsI U3 MEPBOTO YCIOBUSl paBHOBecus. Pac-

CUUTBIBACM BBEICOTY CXKATOU 30HBI:



R . A (7.4)
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rae Asef— IUIOMAAL ApPMATYpPhl B CEUCHUU;
Rp — pacueTHas mpoYyHOCTh OETOHA HA CXKATHE.

OmnpenenseM OTHOCUTENBHYIO BBICOTY CKAaTON 30HBI OETOHA!

X (7.5)

s

HpOBepSIeM BBITIOJIHCHUC YCJIOBI/ISII
&< &r. (7.6)

Ecnu ycnoBue (6) He BBIMOIHIETCS, YBEIUIHMBACM BBICOTY ceueHus h.
[IpoBepsieM MPOYHOCTH CEUECHUS] U3 BTOPOIrO YCJIOBUSI paBHOBecus. Pac-

CUMTBIBACM l'IpGI[GJILHLIﬁ MOMCHT:

X
Mun:ym'Rb'b'x' kﬂ__ (7.7)
2
[TpoBepsieM BBIITOTHECHUE YCIIOBUS:
M; < My, (7.8)

Ecnu ycnoBus (6), (8) He BBINOJHSAETCS, YBEIUUYUBAEM BBICOTY CEUCHMS



8. OIIPEJJEJIEHUE I'PAHULIBI COKUMAEMOM TOJIIM ITPU TTPOBE-
JIEHUU MHXXEHEPHO-TEOJIOT MUECKNX N3BICKAHUN

OtueTHast JOKYMEHTALMS O PE3yJIbTaTaM WHKEHEPHBIX W3bICKAHWUN SIB-
JIAETCS. HEOTHEMIIEMOW M BAYKHOM YaCThbIO MPOEKTHO-CMETHOM JTOKYMEHTALUU.
OOk ¥ HETOYHOCTH HA YKa3aHHOM 3Talle MOTYT MPUBECTU K HEOOpaTUMBIM
MOCJIEJACTBUSIM M 3HAYUTEIBHO COKPATUTh CPOK AKCIUTyaTallMW 3/IaHUW U CO-
opy>keHuil. B COOTBETCTBUU C NEHCTBYIOIIMMHU HOPMATUBHBIMU JTOKYMEHTAMHU
rIyOuHa BhIPaOOTKH MPU MPOBEACHUU HHXEHEPHO-TEOJOTUUECKUX U3bICKaHHI
JOJDKHA OBITH Ha 1-2 MeTpa HWKE rpaHullbl cxkumaemoi Tommu. C ydeTtom
tpeboBanuii CII 22.13330.2016 onpenennTs yKa3aHHYIO TNIYOMHY MOXHO Kak
IyOuHY, Ha KOTOPOW BEPTUKAIBHOE JABJICHHUE B JIBa pa3a MEHbIIIE MPUPOTHO-
ro:

a-p=05- (azg,() +z- yH), (8.1)

r7ie p — CpeaHee JaBleHHEe MO TMOAOMBOM (yHIAMEHTa, Ozg,0 — TPH-

POIHOE HANPS)KEHUE HAa YPOBHE JIHA KOTJIOBAHA; Y;; — OCPEAHECHHOE 3HAUYCHUE
yIEJIBHOTO Beca IPYHTA, 3aJIeTaroliero HKe MoI0MBH (DyHIaMEHTA.

OcCHOBHas CJIO)KHOCTh IIPU OMNPEACICHUU TPAHUIIBI COKMMAEMOM TOJIIIH
COCTOWT B TOM, YTO B OOJIBIIMHCTBE CIy4YacB JIaHHBIC O (PU3HKO-MEXaHUUECKUX
XapaKTEPUCTUKAX TPYHTOB CTPOUTEIIHHOW TUIOMIAIKH HW3BECTHBI MPUOIU3H-
TEJIHHO WX HE U3BECTHHI coBceM. [Ipu 3TOM pacdeT riryOuHBI BHIPAOOTKU CBO-
JUTCS K OINPEICIICHUIO OCPEIHCHHBIX JaHHBIX, MPEACTABICHHBIX B TaOJHIaX
JNEUCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB.

CrnemoBarenbHO, pa3pabOTKa METOIUKH, TI03BOJISIONICH OINpeaesaTh
TIYOHMHY COKMMAaeMOM TOJIIIH HA dTare MPOBEICHUS MHKECHEPHBIX U3BICKAaHUH C
JIOCTATOYHOM TOYHOCTBIO MPEACTABIAECT MPAKTUYECKH BAXKHYIO 3a/1a4y.

OrnpenenuB MpUPOTHOE HAIPSIKEHUE 04,0 KaK MPOU3BEACHUC TTyOHHBI
3aokeHHs pyHaaMenTa 0 Ha yACNbHBINA BeC IPYHTA, 3aJIETaloIero BhIIIE IMO-

JoIBBEl  (pyHIAMEHTa Y;; , CUMTasl Ha OJTale MpeABAPUTEIBLHOIO pacdeTa



y'” =y, IpeacTaBuM Beipaxkenue (8.1) B Buze:

al
ap_ 0,5 (d + z).
Y

quITBIB&SI, qTO0 AJIA q)YHI[aMeHTa, 3alIPOCKTUPOBAHHOIO C MHHHUMAJb-

(8.2)

HBIM TpeOyeMbIM 3aMlacOM HECYILEeH ClOCOOHOCTHU M0 BTOPOU IPyIe Mpeesb-
HBIX COCTOSIHWH, CpPEJIHEE IABJIICHUE MOJI MOJOLIBOM CTPEMUTCS K 3HAYEHHIO
pPacyeTHOTO COINPOTUBIICHUSI TPYHTAa OCHOBaHUS, BbIpaxkeHue (8.2) MOXKHO

NpEeACTABUTH B CICAYIOIIECM BUJIC.

(8.3)

R
=0,5-(d + 2).
Y

[Ipu onpenenenuu rayOMHBI BHIPAOOTKM Ha 3Tane MPOBEICHUS WHXKe-
HEPHO-TEOJIOTHYECKUX M3bICKaHWH IIyOuHa (QyHmaaMmeHTa d ompenensercs w3
KOHCTPYKTUBHBIX OCOOCHHOCTEN 37JaHUN U COOPY>KEHUU M CE30HHOTO MpoMeEp-
3aHUs rpyHTa. OTHOLIEHUE PACUETHOI'O CONPOTUBIICHHE T'PYHTA K YAECIBHOMY
BeCy — creun(puUeCcKuil oKa3aTelb A KaKI0ro CTPOUTENBHOIO yJacTKa.

B cBs3u ¢ TeM, 4To K03()PUIMEHT o UMEET CII0XKHYI0 MaTEMATUYECKYIO
3aBHCHMOCTH OT TJIyOMHBI Z, OTCUUTHIBAEMOM OT YpPOBHSI MOJIOIIBBI (PyHAAMEH-

Ta, ypaBHeHue (3) yno6Ho pemats rpadudecku (cm. puc. 8.1).



o=f(z)
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/=f(z)

N
d /
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—

2nyduHa coxumaemoU moAauwu

Pucynok 8.1 — K onpeaeneHuto riryOMHBI CKUMAEMOU TOJIIITN

N3 pasenctBa (8.3) BHIHO, YTO MaKCUMaJbHOE 3HAYEHHUE TIYOUHBI BbI-
paboTKH, HEOOXOAMMOW TPH BBIIOJIHEHUH HHXKEHEPHO-TEOJIOTHYECKUX H3bI-
CKaHUI TPsIMO TPOMOPLUUOHATIBHO OTHOILIEHUID PACYETHOTO CONPOTHUBIICHUS
rpyHTa K yAenbHOMY Becy. [Ipu 3ToM ykazaHHas riiyOWHA HE 3aBHCHUT OT Ipe-

JlaBa€MOW Ha OCHOBAHHME Harpy3KH.

R 05-(d+2) (8.4)

Y a

st pemenust ypaBHeHUs (4) OCTpouM TpaduK 3aBUCUMOCTH OTHOIIIE-

HUS PacyeTHOrO0 COINPOTHUBJIEHUS TPyHTa K YJEIbHOMY BECy OT INIyOUHBI Z:

2 = £(2) (puc. 8.2)

Yir
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Pucynoxk 8.2

o R
C YUCTOM ACUCTBYIOIIHUX HOPMATUBHBIX JOKYMCHTOB OTHOIICHUC — IJIA
Yu

MecKa TUIOTHOTO KPYITHOTO COCTaBIsieT 37, JJIA TecKa CpeHel TUIOTHOCTH U
KpYITHOCTH — 25; ny1st Menkoro — 17,65; nis cynecu — 8,82,

CrnemoBaTellbHO, MAaKCHUMAJIbHOEC 3HAUCHUE TIYyOWHBI BHIPAOOTKH IIPH
MIPOU3BOICTBE MHKEHEPHO-TEOIOTUICCKUX M3BICKAHUN COCTABIISICT: JJIs TIECKa
wioTHoro kpymHoro (14,5 m+d), ans necka cpeaHed MIOTHOCTH M KPYIHOCTH

—(14,1 m+d); st menkoro — (10,2 m+d); st cynecu — (7,65 m+d).
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