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OBILIUE CBEIEHUA

3aTpaTthl Ha YCTpPOMCTBO (YHAAMEHTOB B 3aBHCUMOCTH OT WH)XEHEPHO-
IEOJIOTUYECKHUX YCIOBUHM CTPOUTEIBHOW IUIOMIAIKU, Pa3MEPOB U MAcCChl COOPYKEHUS
B cpeaHeM cocTaBiisitioT 10% oT o01mmx 3aTpaT Ha CTPOUTENBCTBO, B HEOIArONMpHsIT-
HBIX YCIIOBHUSX JOJIS 3aTpaT MOKeT Bo3pactath 10 30% u 6oee.

HanexHocTh pyHIAaMEHTOB 3aBUCHUT OT MHOTHUX (haKTOPOB, TMPEKIE BCErO, OT
KaueCTBa HCXOJHBIX JAHHBIX (MHAKEHEPHO-T€OJOTUUECKUX U THAPOTr€OJIOrMYECKUX
M3BICKAHWUW ), TPUHIUIHAIBHON OCOOCHHOCTH MPOEKTHOTO PEIICHHUS, MPaBUILHOCTH
BBITIOJTHEHHBIX PAcYeTOB OCHOBAHUN M KOHCTPYKIIMM, MPUMEHSIEMON TEXHOJOTUH
CTPOUTENBCTBA, KAUECTBA PEATM3AIMU TPOCKTHBIX PEIICHU Ha CTPOUILIONIAIKE.

['eoTexHMKa SIBJISIETCSl CIOKHEUIIEH 00JacThi0 CTPOUTENHCTBA, MOCKOJBKY Ha-
JIEKHOCTh (PyHIaMEHTa BO MHOTOM OINPEIEISIET JI0JATOBEYHOCTh 3JaHUM, HOpMajb-
HbIE YCIIOBHS UX 3KCIUTyatanuu. Bmecte ¢ TeM mupoBas cratuctuka 80% Bcex aBa-
PUNHBIX CUTyallui CBSI3bIBAET C HEJOCTATKAMU U OUIMOKAMHU MPHU MPOCKTUPOBAHUH,
CTPOUTEIBCTBE U IKCILTyaTallMd OCHOBaHUM U ¢yHmaaMeHToB. ClencTBUeM Hapylie-
HUS HOPMaJIbHOW pabOThl OCHOBaHUN U (DYHJAMEHTOB SIBJISIETCA PAa3BUTHE HEIOITyC-
TUMBIX Jehopmaruii win moTepsi yCTOMUUBOCTU COOPY>KEHHUsI. 3aTpaThl Ha yCTpaHe-
HUE€ JTaHHBIX HETATUBHBIX SIBJICHUU COMOCTABUMBI C HAYaJbHOW CTOUMOCTBIO CTPOHU-
TENbCTBA.

Takum o0pa3oM, 3HaHWE JUCHUUIUIMH, BXOASIIUX B MOHSATHE «T€OTEXHUKA». WH-
KEHEPHOH T'€0JIOTUM, MEXaHUKU TPYHTOB, OCHOBaHUS U (YHIAMEHTHI SIBJICTCS BaXK-
HEWIIEN YaCThIO MOJATOTOBKH UHKEHEPA-CTPOUTEIS.

HMucuuminaa «OcHOBaHMS U (PYHIaMEHTBD) BXOJUT B NEpeUYeHb YUEOHBIX MPO-
rpamMM MOATOTOBKH OaKaJIaBpOB MO HAMpaBiIeHUIO « CTPOUTEIHCTBOY.

DyHIaAMEHTHI, SBJISIIONTHAECS 00513aTEIbBHOM YacThIO JIFOOOTO 3AaHUS M OOJIBIIINH-
CTBa COOPY>KCHH, 3HAYUTEIHHO OTIMYAIOTCS TI0O CBOEH pabOTe OT OCTaIBHBIX CTPOU-
TEJIbHBIX KOHCTPYKIMHA. VX ocHOBHas 3amada — oOecreuuTh nepeaady Harpy3kud OT
COOPY>KEHUSI Ha TPYHTHI OCHOBAaHHUS, KOTOpHIE B OOJIBIIIMHCTBE CIIy4acB SBIISIIOTCSA
c1a0bIM MPUPOIHBIM MATEPHAIIOB MO CPABHEHHIO C MaTepUaOM KOHCTPYKIUH 3/1a-
Husa. [log Bo3meicTBHEM Harpy3oK T'PYHT B OCHOBHOM pa0OOTaeT Ha C)KaTue U Ha
CIBUT, YTO MPUBOIUT K JePopMaIivsiM OCHOBAHU U OCaJIKaM 3/IaHUH.

B nenom 3amada nmpoeKTUpPOBaHUS BO MHOTOM COCTOMUT B «IIPHUCIIOCOOJICHUMNY
COOPYKEHHUS K T€OJIOTHYECKUM YCIOBUSIM TUIOIIAKH CTPOUTENIbCTBA U B KOMILJIEKC-
HOM PacCMOTPEHUU CUCTEMbI «OCHOBAHHUE — PYHIAMEHT — COOPYKEHUEY.

B ocHOBY mpoeKkTHpOBaHUSI OCHOBAHUN M (PYHIAMEHTOB 3QJI0KEHBI CJICTYIONINE
MIPUHIIUIIBI:

- MPOEKTUPOBAHNE OCHOBAHMM COOPYKEHUH 1O MPEICIbHBIM COCTOSHUSIM;

- Y4€T COBMECTHOU pabOThl «OCHOBaHUE — (PYHIAMEHT — COOPYKEHUE;

- KOMIUICKCHBIN y4eT (aKTOpPOB MpPH BBIOOpE TUIA (PYyHIAMEHTOB, HECYIIETO U
MOCTUJIAIOIIETO CIOEB, @ UMEHHO: UHKEHEPHO-TEOJOTMYECKUX YCIOBUH IIOMIAAKU
CTPOUTEIHCTBA, OCOOCHHOCTEH COOPYKEHHS U UyBCTBUTEILHOCTH €0 HECYIIUX KOH-
CTPYKIIM K HEPaBHOMEPHBIM OCaJIKaM, a TaKXE€ METOJOB BBIIIOJHEHHS PadOT IO
MOJATOTOBKE OCHOBAHUWI M YCTPOUCTBY (DYyHIaMEHTOB.
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OCHOBHBIE IOHATHUA

OcHOBaHMeM Ha3bIBAECTCS HAIJIACTOBAHUE TPYHTOB, BOCIIPUHUMAIOIIEE /1aBJIE-
HUE OT coopykeHHs. OCHOBaHUS MOAPA3ACISIOTCS HAa €CTeCTBEHHbIE U MCKYCCT-
BeHHbIE (YIy4IIEHHbIC), B TOM YHCJIE TEXHOTCHHBIE.

EcrecTBeHHOE OCHOBaHHME — 3TO NPUPOJHBIA TPYHT, HA KOTOPOM BO3MOYHO
YCTPOUCTBO (PyHIaMEHTOB 0€3 MPOBEACHHS KAKUX-JTUOO0 MEPONPHUATHNA MO YIydIie-
HUIO CBOMCTB rpyHTa. Ci0Oi rpyHTa, 3ajJeraroiuii HemoCPEACTBEHHO MO/ MOI0IIBOM
dbyHIaMeHTa, HA3bIBACTCS HECYLIMM, OCTAJLHBIE, PACIIONOKCHHBIC HIDKE HECYIIETro
CJ0S1, — MOACTUJIAOIIUMM.

HckyccTBeHHbIE OCHOBAHUSA BBITIOJNHSIOTCS 3aMEHOM €CTECTBEHHOTO T'PYHTa
WJIA TIOCPEICTBOM YJIYUILIEHHUS €r0 CBOMCTB.

@dyHIaMEHTOM Ha3bIBaeTCA 3ariyOJeHHasi B TPYHT KOHCTPYKIIUSA, TIEpeIarolast
Harpy3Ku ¥ BO3JICHCTBUA OT 371aHus (COOPYKEHUs) HA OCHOBaHUE.

B ctpoutenbcTBe NpuMEHSIOT GyHIAMEHThl HECKOJIbKUX THIIOB:

1) ¢pyHaaMeHTHI HA eCTECTBEHHOM OCHOBAHHM (MEJKOI0 3aJI03K€HHSsI), BO3-
BOJIMMBI€ B OTKPBITHIX KOTJIOBAaHAX, INIyOMHA KOTOPHIX OOBIYHO HE TMpeBbImIaeT 3 ...4
M. OHM mepeAaroT Harpy3Ky OT HAJ3€MHOW YacTU COOPYKEHHUS 4epe3 MOAOIIBY
(HIDKHIOIO OTIOPHYIO YacTh PpyHaaMeHnTa). K HUM OTHOCSITCS JIeHTOYHbIe (yHIaMEH-
ThI TOJT HECYIIIME CTEHBI U PSAJIbI KOJIOHH, C€TOJ0YAaThIe (PYHIaMEHTHI MO MUJIOHBI U
KOJIOHHBI; CITOIIHBIE TUTATHI — MO BCIO IUIOIIAJIb COOPYKEHUS UITH €T0 YacCTh;

2) cBaiiHble (YHIAMEHTBI, MMOCPEACTBOM KOTOPBIX HAarpy3ka OT COOPYKCHHMA
nepeaaércsi Ha CIOU OTHOCUTEIBHO IIYyOOKO 3aJIeralolliX IPYHTOB, 3a4acTyro oOja-
JAOIIME JyYIIMMH CBOMCTBAMH, YEM IMOKPOBHBIE OTJIOXKEHUS. CBasi — 3TO BEpTH-
KaJIbHBIN WJIM HAKJIOHHBIA CTEPKEHb PA3JIMYHOTO CEUCHUS 0 pa3Mepy u dhopme, pas-
JUYHOM JJIMHBI, BBIIOJTHSAEMBIM M3 AepeBa, OETOHA, )Kene300eToHa, MeTauia. Ecnu
CBas ONUpaeTcs Ha MaoAehOpMHUPYEMBIN TPYHT (CKay), TO €€ Ha3bIBalOT CBaeii-
cTOMKOM. Eciii cBasi UMEET BEPTUKAJIBHBIE MIEPEMEIICHUS MO JCUCTBUEM HArpy3Ku
OT COOPYKEHUS, TO OHa HOCUT Ha3BaHue BUcAYeil. OOBIYHO CBau OOBEIUHSAT B TPYII-
MBI TOCPEACTBOM 0CO00M OaNIOYHOM CUCTEMBI, KOTOpasi HA3bIBACTCS POCTBEPKOM.

3) ¢pyHaaMeHThI IJIy00KOro 3a/10KeHus1 (CTOJIObI, TUIUTHI), KOTOPBIC TO3BOJIS-
10T TepeaBaTh HArpy3KH Ha TUIOTHBIE CIIOM TPYHTOB, CKaJly Ha TITyOWHE HECKOJBKO
JIECATKOB METPOB B CJIOKHBIX WHXKEHEPHO-TEOJIOTHYECKUX YCIoBUsIX. Takue pyHma-
MEHTBI MEPEAAIOT 3HAYUTEJBHBIE BEPTUKAIBHBIE HArpPy3KUM M CIIYXKaT OMOPOM MOJ
YHUKAJIbHBIE COOPYKEHHS: BBICOTHBIC 3[JaHUSI, ATOMHBIE PEaKTOPHI, JOMEHHBIC T1€UH,
3€pPHOBBIE AJIEBATOPBI, HACOCHBIE CTAHIINH, OTIOPBI MOCTOB, CTAHLIMK METPO.

I'eoTexnmka — 310 00JACTh 3HAHUH, B cepy KOTOPOIl BXOAST pa3iuvHbIE T€X-
HUYECKHUE TUCIUILIMHBI, CBSI3aHHBIE C UCIIOJIB30BAHUEM TPYHTOB B KAUE€CTBE OCHOBA-
HHUSI COOPYKEHUMW; Cpellbl, BMEIIAIOIIECH COOPYKEHUS; MaTeprana, u3 KOTOporo BO3-
BOJISITCSL COOPYXKEHUSI; TEXHOJOTHMEH MpOM3BOJCTBA padboT. DyHIAMEHTOCTPOCHHE
SABJISIETCS OJHUM U3 Pa3J€JIOB FT€OTEXHHUKH.

I'eoTexHUYECKMH MOHUTOPHHI - 3TO CUCTEMA CJIEKEHUS 32 U3MEHSIOIMMHUCS
OT CTPOUTEIbHBIX BO3JICUCTBUI IMapaMeTpaMHu T€OJOTHMYECKON cpeabl (OCHOBAHMIA
31aHUN).



BapuaHTHOe MpOeKTHPOBAHUE — 3TO TPOIECC, MPEABAPSIONINNA CTATUI0 Pabo-
Yero NpOeKTUPOBaHUS, BKIIOYAOUIUI B ce0sl y4eT MHOTUX (DAKTOPOB, BIMSIIOUIMX HA
BBIOOpD U YCTPOMCTBO THUIA U KOHCTPYKIHUH (PYyHIAaMEHTOB M BBHIOOP ONTHUMAIBHOIO
pelIeHus] OCHOBAaHUM U (PYHIaMEHTOB JJIsl JAHHOTO KOHKPETHOTO CiIyydasi.

Jlannasi paboTa Mpu3BaHa HAy4YUTh CTYJACHTOB MPOECKTUPOBAHUIO OCHOBAHUU U
(yHIaAMEHTOB COOPYKEHUS.

MNOACHEHMUA K BBIITOJIHEHUIO KYPCOBOT'O IIPOEKTA

KypcoBoii MPOEKT COCTOUT U3 PACUETHO-TTOSICHUTENBHON 3alIMCKU U YEPTEKEN.

McXOTHBIMU JAHHBIMH JJISI IPOEKTUPOBAHUSA CIIY>KaT: WHKEHEPHO-TE€0JIOIHYEC-
KH€ YCIIOBUSI CTPOMTEIBHON IJIOLIAIKU; HAMMEHOBAHUE, TUIaH 3[aHusl; aOCOIIOTHBIE
OTMETKH YCThEB CKBAKHMH; CEUECHUS HECYIIIMX JIEMEHTOB M HarPy3KU Ha HUX.

[TpoexTrpoBaHne OCHOBaHUM U (PYHIAMEHTOB COCTOUT U3 CIEAYIOUINX ITAIOB:

- COCTaBJICHUE XAPAKTEPUCTUKU 3JaHUS;

- cOOp U OIIEHKA HArpy30K;

- aHAJIN3 WH)KEHEPHO-TEOJIOTMYECKUX YCIIOBHIA;

- OIpe/IeNIeHre TITyOuHBI 3aJ105keHNs (yHAaMeHTa U BbIOOp THNA (PyHAAMEHTa;

- pacuet ocHoBanuii o Il rpynmne npeneabHbIX OCHOBaHUH (00s13aTeNIbHO) U 110 [
rpynme B ciayyae HeoOX0IUMOCTH;

- pacyeT KOHCTPYKUMIA (PyHIaMEHTOB 10 | rpynme npeneabHbIX COCTOSHHUI;

- IUIAHUPOBAHHME MEPONPUATUA O MPOBEACHHUID PadOT M COXPAHEHUIO WIIH
YIYYLIEHHUIO CBOMCTB IPYHTOB OCHOBAHHUM.

CTyAeHT IOJKEH BBINIOJIHUTH PacyeT JIBYX BapHaHTOB (DYHIaMEHTOB:

- pyHIaMeHTa Ha eCTECTBEHHOM OCHOBAHHUH (MEJIKOTO 3aJI0KEHUS );

- cBaitHOrO ()yH/IAMEHTA,

- BBIMOJHUTh TEXHUKO-?)KOHOMHUYECKOE CPABHEHHME BAapUAHTOB (PYHIAMEHTOB U
OPUHATH 0OOCHOBAHHOE peEIlleHHnEe 00 OKOHYATEIbHOM YCTPOMCTBE TOrO HJIM HMHOIO
Tuma QyHIaMEHTOB.

PacyeTHO-OsICHUTENbHAS 3aMMCKa BKIIOYAET B ce0s1 BCE HEOOXOAMMBIE pacyeThl
M 9CKHU3bI U cocTOUT u3 25 — 30 crpanur; popmata A4. Ueprex BKiIO4YaeT B ceOs:
CXEMY PACMOJIOXKEeHUs (PYyHIaMEHTOB 37aHUs, ONaTyOOUHbIE U apMaTypHbIE YEPTEKU
IBYX BapUaHTOB (PyHIaMEHTOB (TUIaH, pa3pe3), apMaTypHbIE U3ENHs, CXEMY pacio-
JIO’KEHUSI CKBA)XUH, WHKEHEPHO-TEOJOTMYECKUM pa3pe3 C pa3MEUICHHbIMH Ha HEM
BapuaHTaMu (yHAAMEHTOB, clieuu(uKanuu, npuMedaHusd. UYepTex K KypCOBOMY
npoekty — 1 muct popmara Al.



1 OHEHKA UH’)KEHEPHO-TEOJIOTMHYECKHX YCJOBUI
CTPOUTEJIBHOMU IIVIOIIAJIKHA

Jliig Toro, 4yToOBl MpoaHAIN3UPOBATh MHKEHEPHO-TEOJOTMUECKUE YCIOBHS TOU
WJIA MHOM IUIOINAJKU, BBIOPAHHOM MOJI CTPOUTEIBCTBO, CIEAYET ONPEAEIUTh IIOJHOE
HaMEHOBAaHNE BUJA TPYHTOB, UX (PU3NYECKUE XApPaKTEPUCTUKU, COCTAB U COCTOS-
HUE.

[Io pe3ynbraTaM HHXEHEPHO-TEOJOTHMYECKUX HCCIIEIOBAHUN OIBITHBIM IyTEM
OIIPEIENISIOT IFIOTHOCTh TPYHTOB P — OTHOIICHHWE MAcChl TPyHTa (BKJIFOUYAsi Maccy BO-
Ibl B €0 MOpPax) K 3aHUMAEMOMY 3TUM TPYHTOM OOBEMY; IJIOTHOCTh YaCTH TPyHTA
ps — OTHOLLIEHHE MACChl CYXOro IpyHTa (MCKJII0Yas Maccy BOABI B €ro 1nopax) K o0bé-
My TBEpPJOH €ro 4acTu; NPUPOAHYIO BIAXKHOCTh W — OTHOILLIEHUE MacChl BOJBI, CO-
JepKallencs B pyHTE, K Macce CyXoro rpyHTa, BEIPaXXEHHOE B MPOLIEHTaX WU B J10-
JAX eauHuUbl. sl NMbUIeBaTO-TIIMHUCTBIX TPYHTOB JIONOJIHHUTENIBHO OIHPEACIISIOT
BJI&KHOCTH HA TPAHUIIC TEKYYECTH (W| ) — BIAKHOCTbD, IPU YBEITHYCHUU KOTOPOU TIbI-
JIEBATO-TJIMHUCTBIM TPYHT NEPEXOAUT W3 IUIACTUYHOTO COCTOSIHHUA B TEKyyee, U
BJIQ)KHOCTh HA TPaHUIIE IITACTUYHOCTHU (W,) — BIQXKHOCTb, IIPY YMEHBIICHUN KOTOPOIi
I'PYHT U3 IJIACTUYHOIO COCTOSIHUS NIEPEXOANT B TBEPIOE WIIN ITOIYTBEPIOE.

B GonbirHCTBE citydaeB (B MPaKTUKE MPOCKTUPOBAHMUS) BMECTO XapaKTEPUCTHK
IJIOTHOCTU P U pPs, MOJB3YIOTCA XapaKTEPUCTUKAMHU TPYyHTa Y U Vs, TA€ Y = pg —
yAeNbHBIM Bec rpyHTa, KH/M™, v = ps§ — yAelnbHbINA Bec yacTull rpyHTa, kH/mM™; g —
YCKOpPEHHE CBOOOTHOTO MaICHMUS.

C moMOIIBI0 OMBITOB OMPEEIISIOT TAaKKe IPaHyJIOMETPUUYECKUH (3€pHOBOM) CO-
CTaB TPYHTA, BBIAEIAS B HEM COAeprKaHuE rpymmbl ((ppakiun) 4acTUll, OJU3KUX IO
pasmepaM M CBOMCTBaM. [[nsl Ka)xao¥l TpyIIbl ONPENEssioT Maccy IrpyHTa B IIPoO-
LIEHTHOM €€ COOTHOILLIEHUH OT MacChl BCETO IPYHTA.

Bce 3T XapaKTEpHUCTHKHM CIIy>)KaT HCXOJHBIMU JaHHBIMHM [UISl OIPEACIICHHUS
KJIaCCU(UKALMOHHBIX [TOKa3aTeseil TPyHTOB.

OTH NOKa3aTeNd ONPEIEIAIOTCS BBIYUCICHUEM.

1.1 Onpenenenue nokaszareJieii AJ1s1 TTMHUCTHIX TPYHTOB

1.1.1 Yucno miacTUYHOCTH ONPEALISAETCS C MOMOIIBIO (hOPMYJIbI
I, =w_-w_, (1.1)

rae W, — BIQXHOCTb Ha FPAHMIIE TEKYUYECTH;

Wp — BIQXKHOCTb Ha T'PaHUILIE paCKaThbIBaHUA (TIJIACTUYHOCTH ).

HanMeHoBaHMEe MbLIEBATO-TIAMHUCTOTO TPYHTA MO YKMCIY TUIACTUYHOCTH OIpe-
nensieTcst mo tadmuie A.l (mpunoxenue A).

1.1.2 Tloka3arenb TEKy4eCTH (KOHCUCTEHIIMM) ONpeenseTcs mo Ggopmyrie

W -—-wW
| = —° (1.2)
W, —W,

6



KOHCI/ICTGHHI/Iﬂ IbIJICBATO-TJIMHUCTBIX TPYHTOB 110 I|_ ONpCACIIAACTCA 110 Ta6J'II/II_Ie

A. 2.

1.2 Onpenenenne noxkaszareJiei 1Jisl NeCYaAHbIX TPYHTOB

1.2.1 KoaddurmeHT mopucToCTH ONpeeIseTcs ¢ TOMOIIBI0 (GopMyIIbI

e=Ps . (1+w)-1. (1.3)
p
[110THOCTB COXKEHUs MTECKOB OMpeaensercs mno Taduuue A. 3.
1.2.2 CreneHb BIQXHOCTH ompeaeseTcs mo ¢popmyie
S, = VP
€-p,
rae p,, — INIOTHOCTB BOJIbI, KOTOpasi IPUHUMAETCs paBHOH 10 kH/M,

(1.4)

R

HanMeHoBaHME TeCYaHOTO TPyHTA MO CTETICHH BIIAXKHOCTH OIPEACISICTCS 10
tabaune A.4.

Pe3ynbTaThl pacuera cBoaum B Tabmuiry 1.1,

Tabnuna 1.1 — XapaktepucTruka rpyHTOBBIX YCIOBHM CTPOUTENIBHON TIJIOMIAIKH

Ne e S ly I XapakTeprucTuka rpyHTOB
cIos

1

2

2 BBIBOP I''1YBUHBI 3AJIOKEHUSA ®YHAAMEHTOB,
COOPYXKAEMBIX B OTKPBITOM KOT/IOBAHE

I'nyOuna 3a/10:keHUsA PyHAAMEHTA — 3TO PACCTOSTHUE OT MOBEPXHOCTH IJIAHU-
pOBKHU A0 nojomBel pyHAameHTa. [Ipu Hammuuum nojBsana riyOuHy 3ay10kKeHUs QyH-
JAMEHTa OIpPEAEISIIOT C Y4ETOM PAacCTOSIHMS OT IO0JIa MOJABAaJA JO €ro IOJOLIBBI
(puc. 2.1).

['myOuna 3amoxeHusi (QyHIAaMEHTOB Ha3Ha4yaeTcs B pPE3yJbTaTe COBMECTHOIO
PACCMOTPEHHUSI MHKEHEPHO-TEOJIOTHYECKUX YCIOBUN CTPOUTENBHON IIOIIAIKH, KOH-
CTPYKTUBHBIX M SKCIUTyaTallMOHHBIX OCOOCHHOCTEH 31aHUN M COOPY>KEHUH, BETUYH-
HBI M XapakTepa Harpy3oK Ha OCHOBaHHE, IITyOMHBI 3a10KeHHs (yH/IaMEHTOB CMEXK-
HBIX 00BEKTOB U MPOKJIAJAKU UHKEHEPHBIX KOMMYHHUKALIUH.




| T 0.000
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— Oecro/IBaJIbHOE 3/1aHUE; — 3JIJaHUE, UMEIOLIEee TI01Ba
DL — oTMeTKa mIIaHUpOBKH MOACHINKON (cpe3koid); NL — oTMeTKa mi1aHupOBKH
npupoaHoro penseda; FL — orMerka nogomssl pyHIaMeHTa

Pucynok 2.1 — ['myOuna 3a0keHus MoAomBh GyHIaMEHTa

KoHcTpykTHBHBIE OCOOCHHOCTH 3/IaHMM BJIUSIOT HAa HAa3HAUYCHUE TIyOWHBI Clie-
IYIOIIUM 00pa3oM:

- MUHHMAaJIbHAS TIyOHMHA 3aJI0KCHHS JICHTOYHBIX ()YHIAMEHTOB CTCH B 3/IaHHSIX C
MOIBAJIOM M B 3ariyOJIEHHBIX COOPYXKEHUSAX MpuHUMaeTcs Ha 0,5 M HIKE OTMETKH
noJa;

- MUHUMAaJbHas TIyOWMHA 3aJI0KCHHUS (DYHIAMEHTOB MOHOJHUTHBIX JKEIE300€TOH-
HBIX KOJIOHH mpuHUMaeTcs 0,5 — 2,0 M OT ypOBHSI TUTAHUPOBKH, T10JIa TIEPBOTO ITAXKA
WJIM 1ojiBajia (OT HUKHEH OTMETKH) B 3aBUCHUMOCTH OT HArpy3Kd W pa3MepoB ToOIie-
PEYHOTO CEUCHUS;

- MUHMMaJIbHAsI TJIyOWHA 3aJ0KeHUsI (PyHIaMEHTOB COOPHBIX KeJIe300€TOHHBIX
KOJIOHH CIulomHoro ceuenus npunumaercs 0,9 — 1,25 m, a pemeryarsix — 1,65 —
2,0 m;

- MUHHUMAJIbHAs TJIyOMHA 3aJI0KEHUS CTAJIbHBIX KOJOHH mpuHumaercs 1,15 —
2,8 M;

- (hyHIaMEHTHI, MPUMBIKAIOIIKE IPYT K APYTY, 3aKIaABIBAIOTCS Ha OJJTHON OTMETKE.

[To MHXEHEPHO-TEOJOTUIECKUM YCIOBHUSAM TIIYOMHA 3aJI0KCHHS (yHIaMEHTOB
Ha3HAYaeTCsS B COOTBETCTBHU C OCOOCHHOCTSIMU HAIUTACTOBAHMS W CBOWCTBAMH OT-
JENBHBIX TIJIACTOB TPYHTA CTPOUTEIHHOM TUIOIIAIKH, TITyOMHON CE30HHOTO MpOoMeEp-
3aHMS ¥ OTTaWBaHHS TPYHTOB, YPOBHEM TOJ3EMHBIX BOJ M €Tr0 KojecOaHHeM, peibe-
(oM CTPOUTETHLHOM TIJIOIIAIKY.

HHxeHepHO-TeoIOTUYECKHE YCIOBUS BIUSIOT HA Ha3HAYCHUE TITyOUHBI 3aJI0%Ke-
HUS CJIETYIOIUM 00pa3oM:

- HE MOTYT CJIYXXUTbh HECYIIMMU WJIbl WJIM TJIMHUCTHIC TPYHTHI TEKY4eH KOHCHUCTEH-
WU, CHJIbHO3aTOpP(OBaHHBIE WM TOP(PBI, HACHIITHBIE ca003aTOP(OBAHHBIE U PHIX-
JIbI€ TIECKH, - 3TU TPYHTHI JIOJDKHBI OBITH MPOWAEHBI (PyHIaMEHTaMH, 3aMEHEHBI Ha

Jy4YIIAE WIN YIy4IlEHBI;
8



- HEeXXeJlaTeIbHO, YTOOBI B TOJIE OCHOBaHUS (yHIAMEHTA HAXOIWJINCHh HEYCTOM-
YUBbIE U CHJIbHOAEHOPMHUPYEMbIE TPYHTHI (CKaIbHbIE CUIIbHOBBIBETPEIIbIE UIM HEBO-
JOCTOMKHE, MpOcaJoyHbie, 3aTopdoBaHHbIEC, HAOyxXalollue, ycaJo4yHbIe, MEp3Jible
u 71p.). Eciu 3Ty TpyHTHI pacnosiokeHbl HerTyOoKko (o1 MoAomBOM (PyHIaMeHTa) U
MOIIIHOCTh UX HeBenuka (1 — 3 M), To kenaTesnbHa X 3aMEeHa Ha TPYHT C JIYYIIUMHU
CTPOUTEIBHBIMU CBOMCTBAMHM, WJIM YJIYUIICHHE WX CBOWCTB, WM MPOXOAKa (pyHIa-
MeHTaMu. [Ipu GOBIIONM MOIIIHOCTH TaKUE TPYHTHI UCTOJIB3YIOT B KAYECTBE OCHOBA-
HUH ¢ COOJIIOJIEHNEM CIIEUAIbHBIX TPEOOBAHUI MPU MPOEKTUPOBAHUHU U CTPOUTENb-
CTBE.

He pexoMeHmyeTcst OCTaBIATH MO MOJOIIBON (PyHIaAMEHTa CIOW TpyHTa Majioi
tonmuHsel (0,5 — 1 M), eclii CTPOUTENBHBIE CBOMCTBA ATOTO CJIOSI 3HAYUTEIBHO XYXKE
CBOKCTB CJIOS IIOJICTHJIAIOIIETO.

[TonzemHbIe BOJBI HE OKA3bIBAIOT HEMOCPEACTBEHHOTO BIUSHUA Ha TITyOHHY 3a-
noxxkenust GpynaamenToB. OHAKO, 3a10KeHUsT (GYHIAMEHTOB HUKE YPOBHSI MOA3EM-
HBIX BOJI CJeayeT u30erarb, Tak Kak MoTpeOyeTcsi opraHu3aius BoJA0OT/INBA B MIEPH-
0]1 pa3pabOTKU KOTJIOBAHA U KpeIieHue ero creHok. CoriacHo TpeOOBaHUAM, B 371a-
HUSAX C MOJBaJIaMU M TIOJI3€MHBIMH MOMEIICHUSIMU YPOBEHb I0JIa JIOJDKEH ObITh Ha
0,5 — 1 M BbIIIE€ YPOBHS MOA3EMHBIX BO/I.

['myOuna 3anoxxeHust GyH/IaMEHTOB U3 YCJIOBUS IPOMEP3aHUs TPYHTOB Ha3Haya-
€TCSl B 3aBUCUMOCTH OT MX BHJIA, COCTOSIHUSA, HAYAJIbHON BJIAKHOCTU U YPOBHS IO/~
3eMHBIX BOJ B TIepHOJ ITpoMep3aHus. [Ipu mpomMep3aHnu TPyHTHI YBEIWMYHUBAIOTCS B
o0beMe, B HUX Pa3BUBAIOTCS CHJIBI IMyYCHUS, KOTOPHIC B OTJCIBHBIX TPYHTaX MOTYT
MIPEBLICUTh NTaBJICHUS IO MOJOoMBE (PyHIaMEHTa W OBITh NMPUYUHON aedopManuid
3IaHUM U COOPYKEHUH.

Bo Bcex ciywasx mpu Ha3HauE€HUU TIIyOMHBI 3aJI0’KEHUS CIEAyeT MperycMaTpu-
BaTh 3arnyOieHne GpyHIaMeHTa HIbKe KpoBiHu Hecymero cios Ha 0,2 — 0,5 m. Takum
oOpa3oM, rinyOuHa 3anokeHus ¢GyHIaMEeHTa MPUHUMAETCS MaKCHUMaJIbHOW W3 BO3-
MOKHBIX BAPUAHTOB 3aJI0’KECHUS.

MakcumanbHyt0 TIIyOMHY KOTJIOBAaHOB PEKOMEHAyeTCs Ha3Haudath 6 ... 7 M, 0o-
nee Tiy00KHe KOTIIOBAHBI OOBIYHO YKOHOMUYECKH HEIIeIeCO00pa3HBI.

2.1 Onpenesienne riryOMHbI 32,102KeHAsSE QYHIAMEHTA KOJIOHHBI

2.1.1 B 3manuu 6e3 mojiBaia IryOrHa 3aJI0KeHHS QyHIaMEHTa OMPEACISICTCS OT
MOBEPXHOCTU MPUPOAHOrO perbeda, KOTopasi B JAHHOM CIy4yae COBIAJAET C YCIOB-
Hou ormeTkoit 0,000 (puc. 2.1).

2.1.2 TlockoJsibKy 37aHME OTAIJIMBAETCA, TO IIyOMHA 3aJ0KeHHs! (yHIAaMeHTa
M0J1 KOJIOHHBI CPEHET0 psiia He 3aBUCHUT OT INIyOHWHBI IMpoMep3aHus TPYHTa, a MoJ
KOJIOHHBI KpallHETro psiJia — 3aBUCHUT.



3 ONPEAEJEHUE PASMEPOB IIOJ0OLUIBbI ®YHIAMEHTOB
MEJIKOI'O 3AJIOKEHUA (HA ECTECTBEHHOM OCHOBAHMUNN)

[Tocne ompenenenus rIyOuHBI 3aJI05KEHUS MOJOMIBBI (PyHIaMEHTa MPUCTYMAIOT
K ONPENEIICHUI0 €r0 OCHOBHBIX pa3MepoB. B yCIOBUAX HOpMaJIbHOW 3KCILTyaTalluH
3/IaHUI HAMPSHKEHUS OT BHEIIHEW HArpy3KHU IMOJ] MOJ0IIBOM (yHIaMEHTa HE JOJIKHBI
MPEBBIIIATH PACUETHOTO CONPOTUBIICHUSI IpyHTa ocHOoBaHus R. PacueTHoe compo-
TUBJICHUE OCHOBaHUsI R ompenensercss ¢ MCNOJIB30BAHUEM PACUETHBIX XapaKTepH-
CTUK TPYHTOB OCHOBAHHS W HAPSAY C yCIOBHUSIMH paOOThI TPYHTOB OCHOBAHUS y4H-
THIBAET U OCOOCHHOCTH MPOCKTUPYEMBIX 3IaHUN U COOPYKEHHUH, UX KOHCTPYKTHUB-
HYIO CXEMY M KECTKOCTb, MEPEPACHPENCICHUE OMOPHBIX PEAKIHN OT HEPABHOMED-
HBIX 0CaJI0K, HAJTMYHME 3arTyOJICHHBIX TIOMEIIEHUH, TI0/IBAJIOB.

[Ipsimoro crocoba OleHKH KOHCTPYKTUBHBIX OCOOCHHOCTEH 3aHUI U COOpYyKe-
HUW TIOKa HET, MOATOMY IPHU OINPECICHUH PACYETHOTO CONMPOTHUBICHUS R oHU y4u-
THIBAIOTCS PA3JIMYHBIMU KO3(P(UIIMEHTAMHU.

Br16op dopMbl mo0111Bbl GyH/IAMEHTA 3aBUCUT B OCHOBHOM OT OYEpPTaHUsS BO3-
BOJMMOM KOHCTPYKIIMU B IiaHe. [lomomBa MoxkeT ObITh KPYTJIOH, KOJIbIIEBOM, MHO-
rOYroJbHOW, KBaAPaTHOM, IPAMOYTOJIbHOU, ICHTOYHOM U T.II.

OcHOBHAasl TPYJHOCTh MPHU MPOESKTUPOBAHUU (HYHAAMEHTOB 3aKIIOYAETCSI B TOM,
YTO UX pa3MeEPhl HA3HAYAIOT, UCXO/ISI U3 PACUETHOTO COMPOTUBIICHUSI TPYHTOBOT'O OC-
HOBaHMS, B TO BpEMsI KaK OHO SIBJISIETCS NIEPEMEHHON BETUYUHOM U, B CBOIO OUYEpE/b,
3aBUCUT OT Pa3MepPOB MOJOMIBEI (YHIAMEHTOB.

[IpenBapuTenbHbIe pa3Mepbl NOAOMIBBI (PYHAAMEHTOB MOAOUPAIOTCS MO (HOpMy-
JlaM COIMPOTHUBJIEHUS MATEPHUANIOB (/151 IIEHTPATIBLHOTO U BHEIIEHTPEHHOTO CXKATHUS OT
NEUCTBUSI PACUETHBIX HAarpy30K) M YTOUHSIIOTCS pacdyeToM o aedopmManusM, a mpu
HEOOXOJAMMOCTU U MO YCTOWMUMUBOCTU. [Ipu MPOEKTUPOBAHUH CIIETYET CTPEMUTHCSA K
TOMY, 4TOOBI JIaBJICHHUE 1O MOJO0IIBEe (yHIaMEHTa Hanbojee paBHOMEPHO pacmpeie-
JSAJIOCHh MO BCel muomanu. Jig onpeneneHus MOMEHTOB BEPTHUKAIbHBIE U TOPU30H-
TaJbHBIE CHJIbI, IEUCTBYIOINE Ha (PYHIAMEHT, MEPEHOCIT B MJIOCKOCTh €r0 MOJOIII-
Bbl, @ NHOT/Ia MOMEHTBI 3aMEHSAIOT BEPTUKAIbHBIMU CUJIAMHU, MIPUIIOKEHHBIMHU C 3KC-
1eHTpucuteToM (puc. 3.1).

@yHIAMEHTBl MOTYT UMETh CUMMETPUYHYIO KOHCTPYKLIHIO OTHOCUTEIBHO LICH-
TpajJbHOM OCH, KOTOpasi MPOXOJUT Yepe3 LIEHTP TSHKECTH MOAOIIBBI M YaCTO COBIAja-
€T C OChbI0 HAJA3€MHOW KOHCTPYKIIMH, U HECUMMETPUUYHYIO KOHCTPYKIIUIO C HECHUM-
METPUYHBIM YIIUPEHUEM YCTYIIOB M OChIO, HE COBIAJAIONICH C IEHTPOM TSKECTH
MOIOIIIBBI.

Pa3Mepbl mo101IBEI CUMMETPUYHBIX (PYHIAMEHTOB OMPECIISIIOT B 3aBUCHUMOCTH
OT TIOJIOXKEHUSI PAaBHOACHCTBYIOIIMX HArpy30K OTHOCUTEIBHO ocH (hyHIaMeHTa. Eciu
PaBHOJICUCTBYIOIASA TPOXOAUT YEPE3 LIECHTPAIBHYIO OCh, TO 3IIOPY JABJICHHUMN yCIIOB-
HO NMPUHUMAIOT IPSMOYTOJIBHOM; €CJIM HAaXOAUTCS B Mpeenax siapa CeYeHus MoAoII-
BBl (hyHIaMEHTa — TpaIelenuIaJbHOM; €CIM COBMAIaeT ¢ KOHTYPOM sJipa CEYCHUS —
TPEYTOJIbHOM; €CJIM BBIXOAUT U3 SiApa CEYECHUS — JBY3HAYHOU TPEYTOJIbHOM.
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Pucynox 3.1 — ®yHgamMeHT Ha €CTECTBEHHOM OCHOBAaHUU

Pa3mepsl momomBBEl BHEIEHTPEHHO HArpy>KCHHBIX (YHIAMEHTOB IpEABAPH-
TEJTHHO TIOJOMPAIOT, TPHUHSIB, YTO JIEHCTBYET IICHTPAIBHO MPHIOKEHHAS Harpys3Ka.
3areM yTOUYHSIETCS pa3Mep pacueToM Ha BHEUEHTPEHHYIO Harpys3ky. Ecimu Hambonb-
1Iee JaBiicHUE y Kpas GpyHaamenTa He Oyaer mpessimath 1,2R (1,5R), npu skciieH-
TPUCUTETAX y NPSIMOYTOJIbHBIX (yHIameHToB ¢ > 0,033b, To 310 ycinoBue Oyzaer co-
0JIF0JIEHO, TIO3TOMY JIOCTATOYHO OTPAHUYUTHCS OJTHUM PACUETOM.

Ecnu momydeHHble B pe3ysibTaTe peIieHUs: pa3Mepbl MOJAOMIBHI (DyHIaMEHTa
OKa)XyTCS HAMHOTO MEHBIIIE WJIM HAMHOTO OOJIbIlIe CEYCHMS] HAI3eMHOU KOHCTPYK-
[IUU, CIeAYyeT U3MEHUTh TIyOUHY 3all0KeHUs (IPUHSATH APYTrod pabouuil Cion) uiu
BBIOpATH JIPYyrou Tui (PpyHIaMEHTa U OCHOBAHUS.

OxoHuaTenbHBIE Pa3Mepbl MOJOMIBE (PyHIaMEHTa Ha3HAYAIOTCS TMOCIe pacuera
BEJIMYUHBI OCAI0K S, KOTOPBIC HE JTOJDKHBI MPEBHITIATh JOIMTYCTUMBIC BETMUNHEI Sy,.

3.1 Onpeaesienne pa3MmepoB MOAOMIBLI (PYHIAMEHTOB

OyHaaMEeHT MPOEKTUPYEM KeJIe300€TOHHBIH KECTKUH.
[IpumepHOE COOTHOILIEHHME pa3MEepoOB MOJOWIBHI  (QyHIAMEHTa MPUMEM

n= b =1,4, Toraa mmpuHa NOOMIBEI (hyHIaMEHTa OyJIeT COCTABIATh, M:

11



b N -1000 (3.1)

n-(R-v,-d-q)’
I=14b. (3.2)
rae N — marpyska, MH (mpunrmMaem OoJibliiee 3HaYEHHE U3 IBYX COYCTAHUMN ),
Y., — OCpPEIHEHHOE 3HaYEeHUE YAEIbHbIX BECOB (DyHIaMEHTa, TPyHTa U 10Ja, pac-

MOJIO’KEHHBIX HaJI MOJOMIBON (hyHIaMEHTa, MPUHUMAETCs paBHBIM 20 kH/™®,

d — nyOwmHa 3a510KeHus, M;

b u | — mmpuHa ¥ ATMHA TOAOMIBH PyHIAMEHTa, M;

( — Harpy3Ka Ha O, At npoMsaanmii — 20 kH/m%;

R — pacdeTHOE CONPOTHURIICHUE IPYHTA Ha riTyOuHe 3anoxenus d, kl]a.

3.1.1 Buavane npumem R, mo tabmune b. 1 u b. 2 (mpunoxenwne B).

3.1.2 Haxomum b, mo dopmyse (3.1) ¢ yuerom R, .

3.1.3 Ompenensem pacueTHoe conpotuBierrne R, o gpopmyne (2.3), lla:

R :Vﬂkycz-[lvly K, by, +M, -d, -7, +(M, =1)-d, -7, +M, -c, ], (3.3)

e Y., Y., —koddduuuents! ycioBuil paboTsl, npuHUMaroTcs no tabmuue b.4
(mpuitoskenue b),

k = k; = 1 — pacueTHbBIC KOADDUITMCHTHI,

d, — rmyOuHa mojBana;

Y, —OCPEIHEHHOE pacueTHOE 3HAaYeHUE YNEIbHOTO Beca IPYHTOB, 3aJETaolINX
HIDKE TTOIOMIBEI (hyHAaMeHTa (TIpU HATMYUH TTOA3EMHBIX BOJI MPUHUMACTCS C YIETOM
B3BELIMBAIOIIETO JAeHCTBUs BOIbI), KH/M;

_2vh
=S (3.4)

Y, — OCpEIHEHHOE pacyeTHOE 3HAYCHHE yJEeNBHOTO Beca IPYHTOB, 3aJIEraloIInX

Y

BBIILIE IOONIBBI ByHIamenTa, KH/M’;

Y'” :10'p1'h1+zz(d_h1)_ (3.5)

Hus ¢, naxogum xodddunmentsl M,, My n M. o Tabmune b. 5.
d, — ryOuHa 3amoxenus GyHIaMEHTa OECIIOIBATBHBIX COOPYKEHHH OT YPOBHS

MJIAHUPOBKYU WIIM TIPUBEACHHAS TTyOMHA 3aJI05KEHUS HAPY>KHBIX U BHYTPEHHUX (PyH-
JAMEHTOB OT T0JIa MojABaia, onpeaensemas mo hopmyne (E.2) [1], m;
C, —pacueTHOe 3HAYEHHE YJEIIBHOIO CLEIUIEHHs] I'PYHTA, 3aJIE€TAOLIEro HEIo-

CPEACTBEHHO Mo/ noionBoi GyHaamenTa, klla.
3.1.4 Yrounsem 3HaueHue b, mpu R

3.1.5 Haxomum R, u b,.

3.1.6 Pacxoxnenne mexxay b, u b, R, u R, mensme 10%, nosromy nmpuaHuMa-
em:b=b,ul=1,=14b,.

3.1.7 TlpoBepka kpaeBbIX HampsikeHul, klla:

1
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N M
=—+y -d+g+—<12R, 3.6
N M
= d+g--—>0, 3.7
pmm b.|+'Ymt +q W> ( )
b-I?
W=—.
rac 6
N
pcpz—b I+ymt-d+qSR. (3.8)

3.2 OmnpenesieHue 0CaIKU METO0M MOCJI0IHOT0 CYMMHUPOBAHUS

YcnoBreM NpUMEHUMOCTH JTAHHOTO METO/Ia SIBJIICTCS COOMIOICHUE TPEOOBaHMUS:
CpelHee JaBJIEHHE 0] MOJOIIBON (yHIAMEHTa Pep HE JOJDKHO HPEBBILATH PacyeT-
HOTO cornpoTuBieHus R.

Omnpenenenre 0Caaku METOJIOM MOCIOMHOTO CYMMHUPOBAHMSI BHITIOJIHSIOT B Cle-
JYIOIIEH MOCIe0BaTeIbHOCTH:

3.2.1 Cpennee naBieHue MO MOJOIBOM (yHIAAMEHTa P, YXkKe H3BECTHO (Dop-
myia 3.6).

3.2.2 OnpenenseM HampsbpKEHUE OT COOCTBEHHOTO Beca IPyHTa Ha YpOBHE TO-
JoMIBKI pyHAaMeHTa, Kl]a:

Oygo :10°p°d:10(p1'h1+p2 (d_hl)) (3.9)

3.2.3 I'pynTOBYy10 TONIly TOA (PYyHIAMEHTOM JEIUM Ha 3JIEMEHTAPHBIE CIIOU
toaumHou h, Ho He Oonee 1 M h<0,4b.

3.2.4. PaccTossHuEe OT MOJOMIBBI (PyHIAMEHTA A0 KaXXIAOTO W3 DJIEMEHTAPHBIX
cioeB coctaBnsier Z, =N-h,rne N =123 u 1.1.

3.2.5 CtpouM >mi0py JOTOJHUTEIBHBIX HANPSDKEHHUM OT BHEITHEH HArpy3KH Ha
ryOuHe 2: G, =0+ P, IIe P = Pep — CPEIHEE IABJICHUE MO MO0MBON (DYHIAMEHTA,

o — K0odhUIIMEHT 3aTyXaHUs HANpPSDKEHUM B 3aBUCUMOCTH OT OTHOCUTEJIBHOW TITy-
2-2
ounsl (= b U COOTHoIIeHUs cTopoH ¢yHaamenTa 1 = I/b. Koaddunuent o omn-

penensercs no tadnuie b. 6. Eciiu Heo6xoaumo, To KodDPUITMEHT o onpeesieTcs ¢
Y4€TOM WHTEPIOJISIINH.

3.2.6 HuxHIOI0 TpaHHIly COKMMAEMOM TOJIIYM OCHOBAaHUS MTPUHUMAEM Ha TIIyOu-
He z = H,, T1e BBINOIHSACTCS YCIOBHE Gy = KOy, rre k = 0,2. B nanHoM cirydae

n
c,, =2.v;-h,, rae v — ynensnsiii Bec i-oro cnos rpynta, hj — MoIHOCTS i-0ro 105
i=1

TpyHTA.
3.2.7 Ctpoum »miopy BEPTUKAIBHBIX HAMPSXKEHUNH OT COOCTBEHHOTO Beca TPYH-
Ta G, , CHATOTO B KOTJIOBAHE JI0 YPOBHSA MOJOUIBBI QyHIAMEHTa, HA TIIyOHHE Z:

1
Gzy _(x'K .ng,O’
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. 2-2
r7ie o, HaxoauTcs no tabnuiie b.6 u 3aBucuT ot cootHomeHuit £ = B un=1Ub,

K

rae B, — mmpuna korinoBana (puc. 3.2);

(0} 00 BCPTHKAJIBHOC HAIIPSKCHUE OT COOCTBEHHOI'O Beca I'PyHTa, BBIHYTOTO H3

1
KOTJIOBaHA Ha YPOBHE MOJIONIBBI (pyHIaMEHTa ¥ paBHOe G, =7, -d ,

rae d, — rryOuHa 3anoxeHus: PyHIaMeHTa OTHOCUTEIBHO YPOBHS MPUPOJHOTO PENTb-

eda.
3.2.8 OnpenensieM 00IIYIO0 OCaKy KaK CyMMY OCaJlOK OTAEJIbHBIX 3JIEMEHTap-
HBIX CIIOCB 1O (OpMYyJIe, M:

G h

n - . n
s=BY. (Ons = 0w, ) wpy T (3.10)
i=1 Ei i=1 Ee,l
rjae B — 6e3pazmepHsiit koddduiment, paBubii 0,8;
Ei — monynp nedopmanuu 1-ro ciosi TpyHTa MO BETBU MEPBUYHOIO 3arpyKEHMUS,
klla;
E.i — Monynp nedopmariuu i-ro ciiost FpyHTa MO BETBH BTOPUYHOTO 3arpyKeHUs
(MOZynB yHnpyrocTu), IpH OTCYTCTBMM JAHHBIX MOKHO HpuHATH E.; = 5E;, klla; B
JaHHOM CJIy4ae CpelIHHE HANpPSHKEHUS B DJIEMEHTAPHOM CIIO€ PaBHBI:

G . = cSzi +Gz,i+l ’ G .= Cyyi +Gy,i+l ’

zp,1 2 zy, 2
rie hj = h — TonmmMAa JIIeMEHTapPHOTO CIIOS;
N — KOJIMYECTBO CJIOEB B Mpejenax cxumaemMoit Tommm He.
Buumanue!
1 Ilpu pacyerax ocaaku (QPyHIaMEHTOB, BO3BOJUMBIX B KOTJIOBaHAX TITyOWHOMN
MeHee 5 M, He yUUTBIBACTCS BTOpoe ciaraemoe B popmyite ocaaku (3.10).
2 Ecnau cpeqHee AaBleHHE IOA MOAOWIBOM (YyHAAMEHTa P < G50, TO OCAIKy
dbyHaameHTa ornpezenseM no Gopmysne, M
n .
s=p3 o M (3.11)
= E
3.2.9 CpaBHuBaeM MOJYYEHHYIO OCAJKy C MPEAENIbHO JOMYCTUMON M0 HOpMaM
(mpunoxxenue U [1]), koTopast B JaHHOM citydae coctaBisieT 10 cMm:
S<S,. (3.12)
Berancnenus ygo0Hee BecT B TaOiM4yHOU (hopMe, TpuBeieHHOoM B Tabnuie 3.1.
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DL — oTMeTka riaHupOBKH MOCHINKON (cpe3koif); NL — oTMeTka rIaHupOBKH MPH-
poanoro penbeda; FL — oTrmeTka nmogomBel pynnamenta; BC — cxxumaemas TOJI-
a;6,, — BEPTUKAIbHBIE HANPSHKEHHUA OT COOCTBEHHOTO BECA IPYHTA C yUYETOM IIa-

HUPOBKHM rpyHTa, KIla; G, — BEepTHKAIbHbIE HATIPSIKEHHUS OT COOCTBEHHOTO BECa

TpyHTa IpUpOogHOro peibeda, kIla;, o, — BepTHUKaIbHBIC HAIIPSOKEHUS OT BHENIHEH
2 zp

Harpysku, klla; o, — BepTHKaIbHbBIE HANPSHKEHUS OT COOCTBEHHOTO BECA IPYHTA,
BBIHYTOI'O U3 KOTJIOBaHa, klla

Pucynok 3.2 — CxeMa pacrnpeeneHus BEpTUKAJIbHBIX HAMPSKEHUM

B OCHOBaHUH MOJ GyHAAMEHTOM COTJIACHO MOJIETTH
JUHENHO-Ie(hOopMUPYEeMOro MmoTyImpoCTPaHCTBA
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Tabmuna 3.1 — Pacuer ocaaku

No crios

h, m

Z,M

G

22
b

a

O, =0a-pP
klla

p,cp

Ol

zy,cp

klla

0,8 . (GZP,LCP B GZYJ ) hi
E




4 ITPOBEPKA NTPOYHOCTHU NOACTHJIAIOIIETI'O CJI0A "
KOPPEKTUPOBAHUE PASMEPOB ITIOAOIIBbI ®PYHAAMEHTA

[Tpu Hanuuuu B mpenenax CKMMaeMOM TONIM 1o (GyHIaMEHTOM CJIos FpyHTa
MEHBIIEH MPOYHOCTHU, YEM BBILIEJIEKAIINUX CIOEB, HOpMaMHu [ 7] mpenycMoTpeHa mnpo-
BEpKa JIaBJICHUS Ha KPOBJIIO CJIa00ro CIIosl.

Ecimi cnabwIit crioid pacrosioykeH Ha TITyOuHe Z OT oomBbl (hyHmamenTa (puc. 4.1), To
€ro pa3Mepsl TOIKHBI OIPENIEIIATHCS TaK, YTOOBI 00ECTIEUNBATIOCH CIIEAYIOILEE YCIOBHE:

Ozp + Oy <Ry, (4.1)

IIIE Gzp 1 G,y — BEPTUKAJIbHBIC HANPSKEHHS B TPYHTE HA TIIyOMHE Z OT MOJOIBBI (DyH-

JaMEHTa COOTBETCTBEHHO JOMOJHUTEIBHOE OT Harpy3ku Ha (yHIaMEHT U OT cOOCT-
BEHHOI'O Beca rpyHTa, Klla;

R, — pacueTHOE COMPOTHUBIIEHNE TPYHTA MOHMWKEHHON MPOYHOCTH Ha TIyOuHE Z,

klla.
"
_ JL! _

1, 2 — BepxHHE CJIOU TPYHTA; 2 — TOJCTHUIIAIONIUI CIIOH

Pucynok 4.1 — Cxema 1715t IpOBEPKH pacuETHOTO COMPOTUBICHUS
MOJICTUJIAIOIIIETO CIIOS TPYHTA

R, Beruucnsiercs no odmen dhopmyse (2.3) ayist ycinoBHOTO GyHAAMEHTa MIUPUHON

b,, xoTOpas paBHa:
b, =4/A,+a° —a, (4.2)
rae A; = Nio,,; a=(1-b)/2;

N - BepTHKaibHas Harpy3Ka Ha OCHOBaHME OT PyHaameHTa, kH;
I, b - cooTBeTCTBEHHO MyIMHA M MIUPHHA MTOOIIBHI PyHIaMEHTA, M.
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Ecnu mpoBepky MpOYHOCTH TOJACTUIIAIONIETO CIA00T0 CJIOS HEOOXOAUMO BBI-
MOJIHUATB JIJIS ICHTOYHOTO (pyHIaMeHTa, koraa Harpy3ka N npuxoaurtcs Ha 1 M.II., TO
YCIIOBHBIN (PYHJIaMEHT MPUHUMAIOT TaKOM K€ JUTMHBI, KaK U JIJTMHA IMPOCKTUPYEMOTO
dbynmamenTa. Torma ais AeHTOYHOTO (yHIAAMEHTA MMPUHA YCIOBHOTO (yHIaMEHTA
OyIeT COCTaBIISTh

b, = N/oy, (4.3

a U1 KBaApaTHOTO (hyHIaMEHTA —

b, =+/A, . (4.4)

Ecmu ycnoBue (4.1) He BBINONHSAETCS, CIEAYET YBEIHMYUTH Pa3Mephbl TOOIIBBI
(dbyHIaMEHTa ¥ CHOBA BBHITIOJHHUTH €T0 MPOBEPKY O ycioBuio (4.1).

[Tpu ouens OonbIIUX pazMepax MOAOIIBHI (PyHIaMEHTa BapHAHT €ro YCTPOIMCTBa
Ha €CTECTBEHHOM OCHOBAaHUHM CTAHOBHUTCS HEBO3MOXHBIM U CIEIYET PACCMOTPETH
ApyTye BO3MOKHbBIE BapUAHTHI ((PyHAAMEHT Ha UCKYCCTBEHHOM OCHOBAHUH, CBATHBIN

(dbyHIaMEHT).

5 KOHCTPYUPOBAHUE ®YHJIAMEHTA

Kpome mposepku ¢pynnamentoB 1o Il npenensHoMy coctosHuio (o nedopma-
UsM), CIEQYET pacCUUThIBATh KOHCTPYKLHUIO (YHIAMEHTOB M IO HPOYHOCTH
(I rpynma mpenenbHBIX COCTOSHUI). DTOT pacueT BKIIOYAeT B ceOs MPOBEPKY Ha
MPOJIaBJIMBAHKE, pACUET IUIMTHON YacTu (pyHIaMeHTa Ha "oOpaTHBIN" MOMEHT, OIpe-
JIEJICHHE JUaMeTpa U KOJIMYECTBO apMaTypbl, pacyeT MPOYHOCTH MOMEPEYHOTO ceve-
HUS TOJAKOJIOHHUKA.

MoHonuTHBIE Xelle300€TOHHbIE (QYHIAMEHTBI MPOEKTUPYIOTCS OTACIbHBIMU B
BUJIe OAIIMAKOB MOJ OJHY WUJIM HECKOJBKO KOJIOHH M TPYIIIOBBIMH - MOJ] HECKOJIBKO
KOJIOHH B BHJI€ OJMHAPHBIX UJIU MEPEKPECTHBIX JIEHT U IUIUTHBIX QyHaamMeHToB. OT-
JelibHble (PyHIAMEHTBI CIeAyeT MPUMEHATh MPH 3HAUUTEILHOM PACCTOSIHUU MEXKIY
KOJIOHHAMM.

OTtnenbHbIe PYHIAMEHTHI IPOSKTUPYIOTCS U3 TshKeaoro 6etona kinacca C8/10 u
C12/15 cornacuo tpeboBanusim JIBH B.2.6-98:2009 [4]. OHu cocTOST M3 IUIMTHOM
4acTU CTyleH4aToi (opMbl, epeaarolield Harpy3Ky Ha TPYHT, U MOJKOJIOHHHUKA, KO-
TOPBIA CTHIKYeTCS ¢ KOJIOHHOW (puc. 5.1). KOHCTpYKTHBHOE pElIeHHE U pa3Mephbl
(dbyHIaMeHTa OJUHAKOBBI JJI1 COEIMHEHMSI €ro O COOPHBIMH U MOHOJIUTHBIMHU KO-
JIOHHaMH, 32 UCKJIIOYEHUEM BepxHEH 4acTu nojakojioHHUKa. [Ipu coenvnenuun QyH-
JaMEeHTa cOo COOPHOM KOJIOHHOW B BEPXHEW YacTH MOJKOJIOHHUKA YCTPAUBAETCs CTa-
KaH, pa3Mepbl KOTOPOTr0 Ha3HA4yaloT B 3aBUCHMOCTHU OT CEYEHUsl KOJOHHBI. Ero riy-
OuHa J1okKHA OBITH paBHA OOJBIIEH CTOPOHE KOJIOHHBI (puc. 5.1, 6) K ObITh 00JIb-
me ee. [Ipu coenrHeHUN ¢ MOHOJIMTHOM >KeJIe300€TOHHOM KOJIOHHOW €€ apMarypa
CTBIKYETCSI CBapKOW M XOMYTaMU C BBIITyCKaMu apMaTypsl (00bruHO qymuHO#M 30 - 40
IMaMETPOB apMaTyphl) NOJAKOIOHHUKA. CThIK 3aMOHOJMYMBAETCS B oOmainyOke

(puc. 5.1, a).
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C MeTajuIMYecKMMHU KOJOHHAMHU TelO0 (PyHIaMEHTa COEAMHSETCS C MOMOIIbIO
aHKEPHBIX OOJNTOB, KOTOPBIC 3aKJIaABIBAIOTCS B TIOJKOJIOHHUK U KPETATCS K TpaBepce
WM K 3aKJIQJIHOMY YCTPOMCTBY KOJIOHHBI (pHC. 5.2). ['myOuHa 3am0XKeHus U TUaMeT-
pBI OOJITOB JOJDKHBI HA3HAYATHCSI TAKUMH, YTOOBI MCKITIOYUTHh BO3MOYKHOCTH pa3phiBa
MOJIKOJIOHHUKA PACTITUBAIOIIUMHU YCHIIMSAMU U CIBUTA KOJIOHHBI TOPU30HTAIHLHBIMU
CHJIaMHU.

OcHoBHBIE pa3Mepbl GyHIaMEHTOB HazHavaroTcs KpaTHeIMU 100 mm. Bepxuuit
o0pe3 pynmamenTa gomkeH ObITh Ha 150 MM HIDKE CIDTAHUPOBAHHOM OTMETKH 3E€MJIH,
YTO MO3BOJISIET 3achIlaTh KOTJIOBAaH Oe3 MOHTaka KOJOHH. COOTHOIIEHHE CTOPOH
NPSIMOYTOJBHBIX (PYHIAMEHTOB JODKHO ObITh TakuM: | / b = 1,2 - 1,5, Tlpunsteie
pa3Mepsl (yHIaMEHTOB HEOOXOJUMO COTJIACOBBIBATH C KOHCTPYKIUSAMU U 000pyI0-
BaHUEM 3ariyOJeHHBIX MoMelleHuil. Pa3mMepbl MOJKOJOHHMKA HA3HAYAIOTCSl KOHCT-
PYKTHBHO B 3aBHCHUMOCTH OT €r0 COEIMHEHHUS C KOJOHHOW W IJIMTHOW YacTbio (PyH-
namenTa (tadm. 5.1).

Tabnuma 5.1 — Pa3Mepbl NOJKOJIOHHHUKA, MM

CedeHune KOJOHHBI Pa3meps! B riane Pa3meps! cTakana
rIyorHa B IUIAHE
400 x 400 900 x 900 800 550 x 550
500 x 500 800 650 x 650
400 x 600 900 550 x 750
500 x 600 1200 x 1200 800 650 x 750
400 x 800 900 550 x 950
500 x 800 1200 x 1500 900 650 x 950

BbicoTa mauMTHON yacTu (yHIAMEHTa W BbICOTA CTYNEHEW Ha3HA4yaroTCs KpaT-
HeiMH 150 mMm. [TmuTa Moxket umeTh 10 Tpex crymeneit (hy, hy u hs), pasmepsr koro-
PBIX B 3aBUCHMOCTH OT €€ BBICOTHI YKa3aHbI B Ta0HIe 5.2.

Tabnuia 5.2 - BeicoTa cTyneHel minTHoOM yacTu GyHaaMeHTa, MM

BricoTa mmntHOM yacty h h; h, h,
300 300 - -
450 450 - -
600 300 300 -
750 300 450 -
900 300 300 300
1050 300 300 450
1200 300 450 450
1500 450 450 600

BbIHOCBHI ycTynoB (CTyNeHei) Ha3HayaroT KOHCTPYKTHBHO. Ilnmomans HuxHEN
YacTU CTYNEHM JIOJKHA PAaBHATHCS IUIOIIAAM MOJOIIBE (PyHIAMEHTa, MOA0OPaHHOM
10 YCJIOBUSIM ITPOYHOCTH IPYHTOB OCHOBAHUS.

19



be 1
Ciy(C DL -0,15
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a — MOHOJIUTHOE COEIMHEeHNE (PYHIaMEHTHOM TUIUTHI C KOJIOHHOM;
0 — cTakaHHOE coequHEeHNE; | — KOJIOHHA; 2 — IUINTA; 3 — NOAKOJIOHHUK
Pucynox 5.1 — Cxembl pyHIaMEHTOB
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Omnpenenenre pa3MepoB M KOJIUYECTBO YCTYNOB MOXHO BBIMIOJIHUTE CIEAYIO-
MM 00pa3oMm:
5.1 OmnpenensieM NPUMEPHYIO BBHICOTY TUIMTHOW YacTH (PyHAaMEHTA:
h,,=(1-1,.)/4 (5.)
5.2 OnpenensieM KOJTUYECTBO CTYTMEHEH MO BhICOTE hy,; Ipu yCclnoBUM, YTO CTyIIE-
HU npuHUMaroTca kpatabiMé 150 MM, T.€. 300, 450, 600 MMm.

6 PACUET ®YHIAMEHTA HA ITPOJABJINBAHUE

MuHuMansHas BbICOTA TJIMTHOM 4acTH (pyHJaMEHTa MPU COOTHOLIEHUU CTOPOH
ero moxomBel I/b = 1,2...1,5 onpenensercs U3 pacueTa Ha npoaBiuBanue. [Ipu stom
IIPOJIaBJIMBAIOIIAs CHJIa JOJDKHA OBITh BOCHPUHATA OETOHHBIM CEYEHHEM ILIMTHOU
yacTu QyHIAAMEHTa, KaKk MpaBuiio, 0€3 MOCTAaHOBKU MoNepeyHou apmartypsl. Cienyer
pasnuyaTh ABE CXEMBI pacueTa Ha NMPOJABINBAHUE B 3aBUCUMOCTHU OT BHJIa COMPsIKe-
HUS QyHIaMeHTa ¢ KOJIOHHOH [8]:

- mepBasi cxeMa — IPU MOHOJIMTHOM COIPSKEHUU KOJOHHBI C (PyHAAMEHTOM
WM TOJKOJOHHHMKA C IUIMTHOM 4acThio (hyHAAMEHTa MpPU BBICOTE IMOAKOJIOHHUKA
het > 0,5(1¢ — |c), a Taxoke mpu cTaKaHHOM COTIPSDKCHUU COOPHOM KOJIOHHBI C BBICOKAM
dyngamenTom, ynosierBopstomen ycnosuio hy - d, > 0,5(1¢ — |). B stom ciydae
MIPOJIABIMBAHUE IIJIMTHOM YacTH paccMaTpPUBAETCS OT HU3a MOHOJMTHON KOJIOHHBI
WJIM TIOJIKOJIOHHHKA Ha JIeMCTBUE MpoAoibHOM ciiibl N 1 uzrubaroriero MmomeHTa M;

- BTOpPasi cXeMa — IpU CTAKaHHOM COIPSDKEHUU COOPHOM KOJOHHBI C HU3KHUM
(GyHIaMEHTOM — TIpd BBICOTE IOJKOJOHHHUKA, YJIOBJIETBOPSIOIIEH YCIOBUIO
he - dy < 0,5(Is — ). B nannOM ciyuae ¢yHAaMEHTHI pacCUMTBHIBAIOTCS Ha MPOJIaB-
JIMBAaHUE KOJIOHHOM OT JHA CTaKaHa M Ha pacKajJblBaHWE OT ACHCTBHUS TOJBKO IMpPO-
nosibHOM cuibl N.

Pacuer Ha npojgaBIMBaHME IJIMTHOM YaCTU LEHTPAIbHO- U BHEIEHTPEHHO-
Harpy>Ke€HHbIX KBaJpaTHBIX U NPSIMOYTOJbHBIX (YHJAAMEHTOB MPOU3BOAMUTCS U3 yC-
JIOBUSL:

F < fctd'um'ho; (61)
rie F — pacuernas nmpoaasnuBaronas cuia, kH;
fotg — pacueTHOE 3HaYCHUE MPOYHOCTU OETOHA HAa OCeBOe pacTspkeHue, Klla;
Up — CpEIHUI IEpUMETP MUPAMHUJIBI TPOIABINBAHUS, M;
ho — pabodas BeICOTa CeUEHHUsI, JJIsl KOTOPOI MPOU3BOUTCS PACUET, M.

[Tpu onpenenenuu BenuuuH Uy U F mpeanonaraeTcs, 4To mpoJaBIUBaHUE TIPO-
UCXOAUT MO OOKOBOW TMOBEPXHOCTH MNHPAMUABI, MEHBIINM OCHOBAaHHEM KOTOPOMU
CIYKUT IUIOLIAJb JEHUCTBUSI MPOAABIMBAIONIEH CHIIbI (TUIOIIAb CEUYECHHS] KOJOHHBI
WJIM TIOJIKOJIOHHHKA), @ OOKOBbIE 'paHU HAKJIOHEHBI O YTIIOM 45° K TOPU30HTAIIH.

Bennuuna mnponaBnuBarouieil cuiabl F npuHMMaeTcss paBHOM BEIMYMHE MIPO-
nosibHOM cuibl N, nelicTByroliel Ha MUpaMKay MPOJIaBIMBAHMS, 32 BHIYETOM BEIU-
YUHBI PEAKTUBHOTO JABJICHUS TPYHTA, MPUIOKEHHOTO K OOJIbIIEMY OCHOBAHUIO TH-
paMuIbl NPOAABIMBAHUS (CUUTAs 10 TIIOCKOCTU PACIIONIOKEHUSI PACTIHYTOM apMary-
pBI).

21



[Ipu pacuere UEHTpPaIbHO-HATPY>KEHHBIX MPSAMOYTOJbHBIX W BHEIEHTPEHHO-
HArpy>KeHHbIX KBaJPAaTHBIX U MPSIMOYTOJbHBIX (DYHIAMEHTOB pacCMaTpUBAETCS yC-
JIOBUE MPOYHOCTU HA MPOJABIMBAHUE TOJILKO OJAHOW HamboJiee HArpyKEHHON rpaHu
NYMpaMU/ibl POJABIMBaHusA. B JaHHOM cllyyae CpelHHI MEpUMETP MPOIABINBAHUS
Um 3aMEHSETCS CPETHUM Pa3MepOM MPOBEPSIEMOi rpaHu bp,.

6.1 Pacuer no nepBoii cxeme (pyHIaMEHT ¢ Pa3BUTHIM MOJIKOJOHHHKOM)

6.1.1 lnsa uuskHeii crynenu. [IponaBnuBaromnas cuia paBHa:
an = An " P'maxs (62)
pu 3TOM P'max = NP/A + MP/W,
rae NP, MP — pacueTHbIe 3HaYEHHSI IPOOILHOM CHIIBI © MOMEHTA COOTBETCTBEHHO.
OmnpenensieM cpeaHUil pa3Mep MPOBEPSIEMON IpaHH, M:
b, +2h,+b
_ 1 01 1 _
b, = > =b, +h,,. (6.3)
[Tnomanp, ¢ KOTOpOM cOOMpaeTCsl Harpy3Ka JJisl ONPEACICHUS CUITbI TIPOJIaBIIH-
BaHMs (IUIOIIAb IPOIABINBAHHS), M

(C/ - h01)2
Alzb(cl—hm)—lzz. (6.4)
CpaBHuBaeM:
AP’ max < ferd Bmihoa. (6.5)

B nanHOM ciyyae cj, C; — KOHCOJIbHBINA BbUIET (DYHIAMEHTHOW TUIMTHI IEPBOU U
o / o
BTOPOMW CTYNEHU COOTBETCTBEHHO CO CTOPOHHI I; €3, C', — KOHCOJIbHBIN BbUIET (hyH-
JTAMEHTHOM IUIUTHI |- B 2-1 CTYIIEHH COOTBETCTBEHHO CO CTOPOHHI b.
6.1.2 s moakoonHuka. CpeaHuil pa3mep npoBepsieMoi rpaHu paBeH, M:
_ b, +2h,,, +b

= bcf + hO,pl ' (66)

m2

[Tnomans, ¢ KOTOpoii codbupaeTcs Harpy3Ka JJIs ONpeneNIeHUsT CUIIbl TTPOJIABIIN-
2.
BaHUS paBHA, M":

(c1 'tc, '—hoyp,)2
2

A, =blc, +¢c, —h,,)- 2. (6.7)

CpaBHuBaeMm:
AZplmax = fctdmehO,pI- (68)
CxeMbl 00pa3oBaHus MUPAMUJBI POAABIMBAHUA 711 (YHAAMEHTOB C OJTHOM U
JABYMS CTYIICHSIMH COTJIACHO TepBoii cxeme (puc. 6.1).
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Pucynok 6.1 — Cxema o6pa3oBaHus mupaMuIbl MPOIaBIMBaHUS 11 PyHIaMEHTOB
C OHOM Y JIBYMS CTYIIEHSIMU COTJIACHO NIEPBOU CXEMBI

6.2 Pacuer mo BTOpO¥# cxeMe ((PpyHAAMEHT C Pa3BHTOI IVIUTHOMH YaCThIO)

JIaHHBII pacyeT BBITOJHAETCSA B CIEAYIOIIEN MOCIET0BATEIIBHOCTH.
OmnpenensieM by,

b, =b,+h (6.9)
rae |, = 1.+ 2-0,05 M, b, = be + 2:0,05 M — pa3meps! 1o HU3Y OONbIIECH ¥ MEHbIICH
CTOPOH CTaKaHa;

ho, — pabouas BeIcOTa MUpaMUABI IPOJABIMBAHUS OT JHA CTaKaHa J0 MIOCKOCTH
PaCIIOJIOKEHUS PACTIHYTON apMaTypBl.
[Tnomanp, ¢ KOTOpOi coOupaeTcss Harpy3Ka JJIsl OMpPEAeJICHUs] CUIIbI TTPOIaBIIU-
Bamus (prc. 6.2), M

O,p?
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b 2
b_b,
|l 2 2
AO:b E_E_ho’p —2 2 = . (610)

=0,5b(1-1, —2h,,)-0,25(b—b, —2h, f
CpaBHuBaeMm:
AO plcpf 1:ctdbmho,p- (6.11)
B mannoM ciygae p'o, = NP/A.
Ecnu ycioBue He BBITIONHSETCS, TO YBEIMYMBAEM pPa0OUYyH0 BBICOTY CTYIIEHH
(muTHOM YacTH) uiu (1) MOBBIIIIaeM Kitacc OeToHa.
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Pucynox 6.2 — Cxema o0pa3oBaHus mupaMuIbl IPOIaBIMBaHMs 1 DyHIaMEHTa
COIJIaCHO BTOPOM CXEMBI
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7 APMUPOBAHUE ®YHIAMEHTA

ApmupoBaHue Bcero (QyHIaMEHTa W €ro OTJAC/IbHBIX YacTeH MPOU3BOIUTCS CO-
riacHo TpedoBanusam JIBH B.2.6-98:2009 [4].

ApMHUpOBaHHE OCYIIECTBIISIETCS 10 Pe3yJibTaTaM pacdyera HOPMAaIbHBIX CCUCHHI
Ha JeWCTBHE U3rHOArOIero MOMEHTA Y TIEPBOM CTYIEHH CIIEAYIOIIAM 00pa3oM:

M = pclb Gy + (plmax _pcl)' Clb

1-1 ) (71)
2 3
T71€ P'max — PACUETHOE MaKCUMAJILHOE JIABJICHHE IO MO0IIBON (DyHIaMEHTA,;
Pci — pacueTHOE MaBJICHHWE TIOJ] TOMONIBOM ¢yHIaMeHTa B cedyeHuu [ — I;

b — mmpuHa momomBel QyHIAMEHTA;

C1 — BBUIET NEPBOM CTYNEHU OTHOCUTEIBHO MOJAKOJIOHHHKA (I OAHOCTyIEHYa-
TOro (pyHAaMEHTa) UM BBUIET HM)KHEW CTYNEHU OTHOCHUTEIBHO TOH, YTO BBILIE (IJIs
ABYX U 00Jiee CTyneHe) (cM. pucyHok 7.1).

Bo BTOpoli cTynenu:

2 1 2
:pczb'(cl+cz) +(pmax_pc2)°(cl+cz) b (7 2)
-1 ) .
2 3

TJI€ C; — BBUJIET BTOPOI CTYIIEHU OTHOCUTENBLHO TOJIKOJIOHHHUKA, M.

Ceuenue paboueill apMaTypbl Ha BCIO MIMPUHY (yHIAMEHTa BBIYHUCISAIOT Clie-
TYIOIIHUM 00pa3oMm.

Jlns nepBoit crynenu (ceuenue I - 1):

M

A= ol (13)
0,9h,f
Jlns BTOpO# crynenu (B moakosonHuke) (ceuenwue 11 - 11):
— M -1l 7 4
& 09hy ;i fr (7.4)

rae fyq — pacueTHas MPOYHOCTH apMaTyphl HA FPAHULIE TEKYUYECTH.

[IporieHT apMHUpPOBaHUSI B PACUCTHOM CEYCHUHU (PyHIamMeHTa JOJDKEH OBITh HE
HIKE€ MUHUMAJIBHO JOMYCTUMOI'O MPOIICHTa apMHUPOBAHUSI B M3THOAIOIIUX DJIEMEH-
Tax:

n= 's‘ﬁlOO% >0,5%. (7.5)

[Tar paboueit apmatypsl npuHuMaroT paBHbiM 100 - 200 mm. HepabGouue (koH-
CTPYKTHBHBIC) CTEPXKHHU IONMEPEYHON apMaTypbl NPUHUMAIOT CEYCHUEM HE MEHEe
10% ot ceuenus pabouel apMaTypsl M yCTaHaBIMBAIOT Ux ¢ marom 250 - 300 MM, HO
He O6omnee 350 mm. BricoTy 3aiuTHOrO €j10si OETOHA YCTaHABIMBAIOT: JIJIi MOHOJIUT-
HbIX (DyHIaMEHTOB — HE MeEHee 35 MM MNpH HaJIWYMKU OCTOHHOM WM TeCYaHO-
IrpaBUMHON MOJATOTOBKHM U HE MeHee 70 MM 6e3 Hee, 71t COOpHBIX (yHIAMEHTOB - HE
menee 30 mm.
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ApMUpOBaHHE Tak)Xe HYKHO PACCUUTHIBATH M BIIOJh BTOPOTO HAIPABJICHUS
dbyHIaMeHTa:

1 1\2 1 1 1\2
p' 1-(c . p'.l-(c'+c
- — cp ( 1 ) ’ M - — cp ( 1 2 ) ’ (76 - 77)
2 2
r7ie ¢; M ¢;’ — BBUICT CTyNeHel (yHIaMeHTa CO CTOPOHBI b;
p'cp — pacdeTHOE CpeiHee AaBJIeHHE 0 OA0MBOM QyHIaMeHTa.

MI

Torga HeoOxoaumoe konuuectBo apmarypsl Juist cedenud -1 u V-1V Oyner
COCTAaBJISITh:
M
Ay = e Ay = My-n . (7.8-7.9)
0,9h,.f, 0,9h, ,, f 4
CeueHue apMaTypHBIX CTEPKHEW MPECTaBICHO B MPUIIOKEHUU [
Np
Mp
il
|
/| T
LE J3
: nm |
max mn
P Do P
Per Pl
w |- I L
VI v
i 5 - O
B
Po o | ez yef cz | o
i
!

Pucynoxk 7.1 — PacuerHas cxema aJig onpeneneHus KOJu4ecTBa apMaTyphbl
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8 PACUET U TIPOEKTUPOBAHUE CBAHHBIX ®YHIAMEHTOB

CBaiiHbIH PYyHAAMEHT — 3TO UH)XKEHEPHAsi KOHCTPYKIUUSA, IPETHA3HAYEHHAS 1JIS
nepenayn Harpy3Kd Ha IUIOTHbIE (IIPOYHBIC) TPYHTHI, PACIOIOKEHHbIE HA TIyOuHE,
Ha KOTOpOH onMpaHue Ha HUX (PYHIaMEHTOB MEJKOI0 WJIM TIyOOKOIro 3aJI0KEHUS
HenenecooopasHo (HepkoHOMHYHO). CBaiiHbI (GyHAAMEHT COCTOUT U3 CcBall —
CTEpPXKHEH, BBIMOJIHAEMBIX W3 Pa3MYHBIX MATEPUAIOB, U POCTBEPKA — XKeyne300e-
TOHHOM IUIATHI, PACIPENEIAIOMIEN YCWINS OT HAaI3€MHBIX KOHCTPYKLMU HA OTHAEIIb-
HBIE CBaM.

CBau pa3nuyaroTcs 1Mo MaTepuany, KOHCTPYKIHH, ClIOCO0y M3TOTOBICHUS U T1O-
IpY’KEHUs, TI0 XapakTepy paboThl U Tp., a CBalHbIE (PyHIAMEHTHI — B 3aBUCUMOCTHU OT
KOHCTPYKLIMU POCTBEPKA.

Hecymasi cnoco0HOCTB CBau ONpPENEAETCS UCXOAS U3 JBYX YCIOBUM: TPOYHO-
CTH MaTepHaJla CBau U I'PYHTA, BOCIIPUHUMAIOILIETO HArpy3Ky oT cBau. IIpu npoBepke
IIPOYHOCTHU CBaW II0 MATEPUAILY HAXOAAT HEIOCPEACTBEHHO CHJIy PACYeTHOIO CO-
NPOTHBJICHHUA CBaW MO MaTepualy Fry,. Hecyuryro cnocod0HOCTH CBau 10 rPpyHTY
Fq onpenenstor cienyromuMu crnoco0aMu: pacueTHbIM, OCHOBAHHBIM Ha HCIOJIB30-
BaHUM TaOJIMYHBIX 3HAUCHHUI pacUYeTHBIX CONMPOTHRIeHUH rpyHTa 1o JIBH [2], u skc-
MEePUMEHTATbHBIMU: TUHAMUYECKUM; IPOOHBIMH CTATUYECKUMH Harpy3kamu; CTaTH-
YECKUM 30HIMPOBAHUEM; UCIIBITAHUEM 3TAIOHHOM CBAcH.

JIns Ha3Ha4YeHUs pacyETHOM HArpy3KH Ha CBAKO IO T'PYHTY II€PBOHAYAIBHO OIl-
PEACIIAIOT HECYLIYIO CIIOCOOHOCTh cBau Fy, a 3aTem, MCnonb3ys KO3(PQUUHUEHT Ha-
JC)KHOCTH Yk, HAXOMAT pacueTHyI0 Harpy3ky, pasayro N < Fy/yx (popmymna 8.2).

Kak mpaBuiio, mpo4YHOCTh MaTe€pHalia CBaW MPOBEPSAIOT MPU ONUPAHUU €€ Ha
cKaJbHbIC (TIOJTyCKanbHbIe) TpyHTHI corntacHo JIBH B.2.6-98:2009 [4].

Hecymas ¢cmocoOHOCTh CBau 10 TPYHTY 3aBHUCHUT OT CIIOCO0a €€ M3TOTOBIICHHUS,
pa3sMepoB CBau, BUAA U COCTOSIHUSA I'PYHTOB, OKPY KAIOIIKX CBalo.

Pacuer cBailHbIX ()yH/IaMEHTOB U MX OCHOBAaHUW MPOU3BOJAT MO JBYM Ipynnam
MPEICIIbHBIX COCTOSTHUM:

a) mepBas rpynmna — no NpoYHOCTU CBail M CBaiHBIX POCTBEPKOB; M0 HECYILEH Cro-
COOHOCTH CBaif; MO YCTOMYMBOCTH OCHOBAaHUM CBAWHBIX (DYHJIAMEHTOB B LIEJIOM INpU
JEHUCTBUY TOPU3OHTAIBHBIX WM BBIIEPTUBAIOLIUX HATPY30K;

0) BTOpas rpyIira — no abCOIOTHBIM OCaJIKaM U HEPABHOMEPHOCTSAM OCaJOK OCHO-
BaHUH CBaWHBIX ()YHIAMEHTOB; I10 MEPEMEIICHUSM CBali OT COBMECTHOIO JACHCTBUS
BEPTHUKAJIbHBIX, TOPU30HTAIbHBIX HAarpy30K MU MOMEHTOB; 10 00pa30BaHUIO U pac-
KPBITHUIO TPEIIMH B JIEMEHTaX »KeJ1€300€TOHHBIX KOHCTPYKIHUH.

[Io mepBo¥ rpymnie NpeaenabHbIX COCTOSHUN IMPOBEPSETCS yCUIUE, TEUCTBYIO-
mee B cBae, corjacHo popmyie (8.2), mpuBeIeHHON HUXKE.

[Io BTOpOIf Tpymme MpeAeNbHBIX COCTOSHHM OTPAaHUYMBAIOTCS aOCOIOTHAS
ocajika S ¥ HepaBHOMEPHOCTH ocatok (AS/L ).

IMocsenoBaTeIbHOCTH MTPOCKTUPOBAHMS CBAHBIX (YHIAMEHTOB BKJIIOYAET B
ce0sl CIeAyIolUe ATanbl: OLEHKY WHKEHEPHO-TE€OJOTHMYECKUX YCIOBUH IJIOIIAIKH
CTPOUTEIBCTBA; BHIOOP TIIyOMHBI 3aJI0)KEHHS] POCTBEPKA; Ha3HAUEHHE THUIA, KOHCT-
PYKLMU U pa3MEpPOB CBau; ONpeeieHre HECYLIeH CIOCOOHOCTH CBau; ONpe/eleHUue
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npuOIMKEHHOTO Beca pOCTBEpKa M Ha3HAuU€HME KOJMYecTBa (11ara) cBail B pocTBep-
K€; KOHCTPYHPOBAHHME POCTBEpPKA; MPOBEPKE YCWINM, NE€PENaBAEMbIX Ha CBau; Ipo-
BEPKY [IPOYHOCTU POCTBEPKA; pacyeT OCaJKH CBAHOIO (hyH/1aMEHTA.

8.1 Pacuer cBaifHBIX (p)yHaMEHTOB 110 HeCyIlel CIOCOOHOCTH

B 1aHHOM KypCOBOM ITPOEKTE B CUIIYy OCOOEHHOCTEN HHKEHEPHO-TE€0JIOTHYECKUX
YCJIOBUHM pacCMaTpPUBAIOTCS TOJIBKO CBAU TPEHUS (BUCSUUE).

Pacder BBITIOJHAETCS COOTBETCTBEHHO TpeOOBaHHSIM [2].

8.1.1 Ilpu ananm3e WHKEHEPHO-TEOJIOTHICCKUX YCIOBHUM BBIIEISIEM CIIOW TPYH-
Ta, MPUTOIHBIN AJI onupaHus cBail. BeiOupaeM Tum, BUI M cioco0 MOrpyKeHUs CBal
(B 1aHHOM KYpCOBOM MPOCKTE MPUHATHI 3a0MBHBIC MPU3MATHUCCKUE JKEJIC300€TOH-
HBIC CBaM, CIIOCO0 MOrpy)KeHHsI — 3a0KBKa).

8.1.2 'my6una 3a0keHus MoAomBkLI pocTBepka — 1,2...1,6 M.

8.1.3 OmpenenseM IIMHY CBaW, KOTOpas 3aBUCUT OT HHXKEHEPHO-TEOJIOTH-
YECKUX YCJIOBHM, crioco0a COMpshKeHUsS] CBaMl ¢ POCTBEPKOM M 3ariiyOJICHHsS CBaWl B
HeCcylui cioil. B TaHHOM ciiydae MpUHUMAaeM CONPSIKEHUE CBAW C POCTBEPKOM XKe-
ctkoe (300 — 350 mMm), 3arimyOsieHne cBau B Hecylui cioil — He mMeHee 1 m. Torma
HEO0OXOAMMYIO ITTUHY CBaU MOKHO ONPEIEIHUTh MO CIAEAYIOIIENH 3aBUCUMOCTH:

LCB: (h1+ h2 +...+ hn)—dp+0,35M+ I M, (81)
rie hy, hy , hy, — MOIIHOCTE ClTOEB, MPOXOIUMBIX CBacH;

d, — r1yOHHa 3a105KeHUs CBalfHOTO POCTBEPKA, M.

ITocne ompenenenusi L., ciemnyer OKpPYIJIUTh JaHHOE YMUCIO J0 OJMXKaWIIEro
OOJIBIIETO LENI0ro 3HAUCHHUS.

Ceuenue cBail cienyeT npuHuMmaTh B pasmepax: 250 x 250, 300 x 300 wium
350 x 350 mm.

8.1.4 OnuHOYHYIO CBaO B cOCTaBe (DyHIaMEHTA U 3a €ro IpeesiaMu Mo HeCyIIeH
CIIOCOOHOCTH TPYHTOB OCHOBAHUSI CJIEIYET PACCUUTHIBATh, HCXOMS U3 YCIOBHS:

N < Fa/yx, (8.2)

rae N - pacueTHas Harpyska, KOTOpas JIOMYCKAaeTCs Ha CBAlO MPH ONpPENeTICHUH HX
KOJIMYECTBA B CBAWHOM (DYHIAMEHTE;

Fq — HEecymas cmiocoOHOCTh CBaW B 3aBUCHMOCTH OT CBOMCTB IPYHTOBOTO OCHO-
BaHUS;

Tk — KoaddumrenT HanexxHocTu (npuHumMaercs 1,4, eciam Hecymas CrocoOHOCTh
cBau Fy ompegensercs pacueTom).

8.1.5 OnpenensieM HeCylLIyI0 CIIOCOOHOCTh OJJUHOYHOM CBau TPEHUS, MPEIBaAPU-
TeTbHO pa30MBasi TPYHTOBYIO TOJIIILY MO BBICOTE CBall HA YYacTKH IJIMHOW He Oomee
2,0 m (puc. 8.1):

Fo = 7vc(Yer'R-A +u-Zyes - -hy), (8.3)
rae Fq — Hecymas cnmocoOHOCTh OIMHOYHON cBau TpeHus B KH;

Yc — K03hHUIMEHT yCIoBUsI pabOTHI CBau IO TPYHTY, IPUHSITHINA paBHbIM 1,0;
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R — pacueTHOe cOMpOTUBIIEHHUE TPYHTA MO HIXKHUM KOHIIOM cBau, klla, mpuHs-
ThIH o Tabmmie H.2.1 [2] nim B.1;

A — ILIONIAb ONHPAHNS HA FPYHT CBAHM, M, IPHHSTAS 110 TUIONIAIH ONEPEIHOTO
CEUEHUs cBau OpYyTTO, UJIH IO IUIOIIAIU CBAaU-000JI0YKH HETTO;

U — BHELLIHUM NEpUMETP MONEPEYHOIO CEUEHUS CBAU, M;

Yer ¥ Yef — KOIPPUIIMEHTHI YCIOBUM pabOThl IPyHTa COOTBETCTBEHHO MOJ HUXK-
HUM KOHLIOM M 110 OOKOBOW MOBEPXHOCTH CBaH, KOTOPbIE YUUTHIBAIOT BIMSIHHUE CIO-
co0a morpy»XeHHs CBau Ha Pacue€THOE CONMPOTUBJICHUE IPyHTa MPUHUMAIOTCA 110 Ta0-
mune H.2.3 [1] wim B. 3;

fi — pacueTHOe compoTHBIEHHE i-TO CJIOS TPYHTa OCHOBAHHS MO OOKOBOW TIO-
BEepXHOCTH cBaw, Klla, koTopoe onpenensercs o Gopmyie (8.4), 11 mpeaBapruTEIh-
HBIX PacueToB JIOMTycKaeTcss MpuHUMAaTh 1o tabmwe H.2.2 [2] umu B.2;

hj — TonmuHA i-rO CJIOS TPYHTA, COMPUKACAIONMIECTOCS ¢ OOKOBOW MOBEPXHOCTHIO
CBau, M;

V.
f. = G i ﬁtg@u,i +Cuis (84)

rac o - HAIIpAKCHUA OT COOCTBEHHOI'O Beca I'PYHTa B CCPCIANHC 1-TO PaCcu4CTHOI'O

z9,i
CJI0S1 TPYHTOBOI'O OCHOBAHMSI;

vi — ko3 duruent Ilyaccona rpyHTa nocpeauHe i-ro pac4eTHOro CJIosi TPyHTO-
BOro ocHoBaHwus, paBubii 0,21...0,29 — nns neckos, 0,3...0,37 — nn4 cyneceit u cyr-
JMHKOB U 0,4 — 11 TIUH.

Pacuer cBaii B yCJIOBUSIX MIPOCAJOUYHBIX TPYHTOB, KOTJla OTCYTCTBYET MPOCAIKa
OT COOCTBEHHOI'0 Beca I'PYHTa JOJKEH YYUTHIBAThH, YTO MPHU MOJTHOM BOJIOHACHIIIIE-
HUU TPYHTA €r0 PacCUETHBIE XAPAKTEPUCTUKHU CIEAYeT MPUHHMATh IMPHU TOKa3aTese
TEKY4eCTH, ONpeeasieMoM 1o popmyiie:

09-e- 1w,

| = 's | (8.5)
W, —W,

rjae € — Ko3(PGUIMEHT TOPUCTOCTH TPYHTA TPUPOTHOMN TIJIOTHOCTH,
Yw — YIEIbHBIN BeC BOABI, Yy, = 10 KH/M3;
Ys — YZEJbHBIM BEC YAaCTHI] TPYHTA, kH/™M>;
W, W, — BIQ)KHOCTb Ha IPaHUIIEC TEKYYECTH U PACKAThIBAHUS COOTBETCTBEHHO.
[Tpu I, < 0,4 cnenyet npunumars |, = 0,4.
[Tpu I > 1 compoTtuBieHue 1Mo 60KOBOM MOBEPXHOCTH HE YUUTHIBACTCS.
8.1.6 Omnpenensiem HEOOXOIMMOE KOJIMUECTBO CBail B KyCTE:

n = Ng/Fq. (86)

8.1.7 KoHcTpyupyeM pOCTBEpK, YUUTHIBAs, YTO PACCTOSTHUE MEXKAY OCSMHU CBail
npuauMaercs (3...6)d, a paccTossHEE OT Kpas POCTBEpKa J0 OCH KpaiHe#t cBam — d,
rae d — cropona cBau. BeicoTy poctBepka npunumaem B npenenax 500...600 mm.
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Pucynok 8.1 — PacueTHas cxema B3aMMOJICHCTBHSI CBal C TPYHTOM

Tabnuua 8.1 — [lapamMeTpsl TUITOBBIX CBAaHBIX TPYII (KyCTOB) U3 3a0MBHBIX CBaii
JUTSI IPOMBIIIEHHBIX COOPYKEHUH

Pazmep Pa3zmepsl, MM
TunoBasg cxema CBaWHOIO | CCUCHHSA a aj A b B
KyCTa CBau, MM
1 2 3 4 5 6 7
4 cBam 450 900
300x300 600 1200 450 900
7aii s pa 650 1300
I e e m 800 1600
g+ 600 1200
ala 350x350 | 750 1500 | 450 | 900
A 1050 2100
600 1200 600 1200
760 1500
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[Tponomxkenue Tabauipl 8.1

1 2 3 4 5 6 7
5 cBaii 4 650 1300 650 | 1300
2 1 T — 800 1600
m m 300x300 950 1900 450 900
o]
1 1 5[} 1100 2200
ala 1075 2150 625 | 1250
A 350x350 1255 2450 625 | 1250
900 1800 900 | 1800
6 cBaii 900 1800
340 300x300 1100 2200 450 900
2 m-5m < 1250 2500
8 g A
1 le © 1050 2100 600 | 1200
I [Vid
b b 350x350 1200 2400
B
475 950 1900 800 | 1600
7 cBait 300x300 625 1250 2500 650 1300
o Seh 525 1050 2100 900 | 1800
1, 1 oE o 350x350 675 1350 2700
hm 4m 7 e
i} 1N} (N}
2 ~ M =
sto—oud
ala
di dj
A
8 cmaii 475 950 1900 800 | 1600
a1 300x300 625 1250 2500 650 | 1300
3f—eH 2 525 1050 2100 900 | 1800
1t e lopn® 350x350 675 1350 2700
oo
ala
da ax
A
9 cBaii 900 1800
SE4+ 1400 2800
A5 e is ey i 1550 3100
18591 1050 2100
a,e 1225 2450 | 1050 | 2100
A 350x350 [1375 2750
1650 3300
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Oxonyanue Ta0aumsl 8.1

1 2 3 4 5 6 7
10 cBaii 450 1350 2700 900 1800
5 2 8 300x300
1 B—H—+H 228 1228 2288 900 | 1800
m 4mh |7/ 11012
28 I i ™| | 350x350
Mo [ P mol <
| HE I§) | 1N |o) | NN
ala 600 1800 3600
djp ai
A

8.1.8 Tak kak Ha cBaiiHbII (HyHAAMEHT ACHCTBYET HE TOJIKO MPOJOJIbHAS CUjla, HO U
U3TrM0aroui MOMEHT, HEOOXOJUMO MPOBEPUTHh BETUUYUHY HArpy3KH, KOTOpas Mpu-
XOJIUTCS HAa KPAWHIOIO CBAIO C YYETOM JIEHCTBUS U3THOAIOIIEr0 MOMEHTA.

Benuuuna 3ToM Harpy3ku omnpezensiercs no Gopmyre:

M x
N :MiMXymzax +_ Y rf;ax ’ (87)
n Zyi zxi

rae Ny — pacueTHas cxumaromas cuia, KH, B KOTOpyro BXOIAT: BEpTUKaIbHAs Ha-
rpy3Ka OT BBIIIENIEKAIIUX KOHCTPYKIIUM, BEC POCTBEPKA, BEC IPYHTA Ha €ro oopesax
1 BEC CBaii;

N — KOJIMYECTBO cBall B pyH1aMeHTe, IIIT;

Xj, Yi — PACCTOSIHHE OT I'JIABHBIX OCEM O OCHU KAXKJIOW CBau, M;

My; M, — pacyerHble u3rudaromye MOMEHTBI, KHM, OTHOCHTENIPHO TIJIaBHBIX
[EHTPAIbHBIX OCEH X Uy, IUJIaHA CBAal B MJIOCKOCTH MOJOIIBEI (PYH/IAMEHTA;

X, Y — PaCCTOSIHME OT IJIaBHBIX OCEM 10 OCU KaXKJIOW CBaW, JJI1 KOTOPOM BBIYMC-
JIIETCS pacueTHasl Harpy3Ka, M.

Tak Kak Harpy3ka Ha KpaHIOI CBaK0 OINPEIEIISIETCS C YUYETOM JI€UCTBUS MOMEH-
Ta, PACUETHYIO HArpy3Ky NPUHUMAIOT paBHYIO 1,2N (y4UTHIBaE€TCS KPaTKOBPEMEH-
HOCTB JICHCTBHUS MOMEHTA).

8.1.9 BrimonHsieM MpoBEPKY:
< 1,2F,

i

N

max

(8.8)

8.2 Pacuer cBaiiHbIX (P)yHIaMEHTOB 10 Je(OopMALUAM

JlaHHBIN pacyeT BBIMOIHSAETCS Kak JJis YCJIOBHOrO (pyHIaMEHTa Ha €CTECTBEH-
HOM OCHOBAHMH.

8.2.1 Onpenensiem KOHTYpHI yciaoBHoro gynaamenta (puc. 11.2). I'panuist yc-
JIOBHOT'O (PyH/IaMEHTA CJICYIOINII:

- CHU3Yy — OTpaHU4€HbI II0CKOCThIO AD;
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- ¢ OOKOB — OrpaHUY€Hbl BEpPTUKAIbHBIMU TI0CKOCTIMU AB u BI', oTcrosimumu
OT HapY>KHBIX TpaHeW KpaHUX PsIOB BEPTHKAJIBHBIX CBal Ha paccTostHUU htgo, HO
He Oojiee 2d B ciydasx, KOTJa IMoJ HIDKHUMH KOHIIaMHM CBail 3ajeraroT IbUIEBATO-
TJIMHUCTBIE TPYHTHI ¢ MokasaTenem Tekydectu I > 0,6;

- CBEpXY — OTPaHUYE€HBI TOBEPXHOCTHIO TIaHUPOBKHU BI'.

OrnpenensieM OCpeIHEHHOE 3HAUYEHUE YIila BHYTPEHHETO TPEHUS T'PYHTOB, IPO-
pE3bIBAEMBIX CBACH:

@ 'hi
i=1

O m :T’ (8.9)

rae h, —rommuHa i-ro cios, conpukacaromerocs ¢ 00KoBoi HOBEPXHOCTBIO CBAU.

8.2.2 OmnpenensieM OCpeHEHHOE 3HAYCHHE YIJla BHYTPEHHETO TPEHUS TPYHTOB,
I'palyCoB:

(pll,mt

o= 4 (8.10)
|
|b
B . r
i | l
1 L O
] | Iy
7, | v =
. | IR
K | | [ e
al— H b
htea By

Pucynox 8.2 — Pacuernas cxema cBaitHOro yHIaMeHTa 1Mo aeopManusam

8.2.3 OnpenenseM MIIMPUHY YCIOBHOTO (yHIaMEHTA!
B,=y+z+2-h-tga, (8.11)
rZle Y — PaCCTOSIHUE MEKAY KPailHUMU CBasMU, M;
Z — IUPUHA CBaH, M.
8.2.4 OrmpenensieM JUIMHA YCIOBHOTO (BPHIAMEHTA:



L.=x+z+2-h-tga, (8.12)

yb
IZle X — PACCTOSHUE MEXIYy KpalHUMHU CBasMH, M.
8.2.5 OnpenensieM HOPMAaTUBHBIN BEC CBAif:
G’ =n(L, -G,,+G,._), (8.13)
CB CB CB, ocCTp

I7ie N — KOJIMYECTBO CBaii;
L., — nnHa cBawy;
Gs1 —Bec 1 M cBau, kH;
Goerp — BecC ocTpus cBau, KH.
8.2.6 OmpenenseM HOpMaTUBHEIN Bec rpyHTa B 00beme ABBI, kH:
G .,=B,L,>vh. (8.14)

.yd.
8.2.7 OmpenensieM cpemaHee MaBIICHUE IO TOIOIIBOM YCIOBHOTO (yHIAMEHTA,
klla:
N*+G!-11+G! + G
P"= L = =, (8.15)
By(b ' Lyd)
rae N" — HopMaTHBHAs BepTHKAIbHAS Harpy3ka Ha cBaro, KH;
G," — HOpPMaTUBHBIH BeC pocTBepKa, KH;
G, — HOPMAaTHBHEIH Bec cBaii, KH;
G,y — HOpMaTHUBHBI Bec TpyHTa B 00beMe ABBIT', kH.
8.2.8 OmpenensieM pacdueTHOE COMPOTHUBICHUE TPYHTa OCHOBAHUS IO TOIOII-
BOH ycnoBHOTO (hyHaamenTa, klla:

R = YClI.(YCZ '(Mv 'Byd) Yot Mq 'dyq) "Y:, + Mc 'Cu)' (816)

8.2.9 TlpoBepsieM OCHOBHOE YCIIOBHE TPH pacueTe CBaWHOTO (yHIaMEHTa IO
BTOPOU IpyIIie MPeIeTbHBIX COCTOSIHUM!
Pu <R. (817)
8.2.10 BrimosiHsieM pacyeT oca Kk cBaitHOro ¢yHIaMeHTa.
Ocanka caiiHOorO (QyHIaMeHT BbinosiHAeTcs 1o (opmyne (3.10) anamornyuno
pacueTy ocaaku (pyHIaMEHTa Ha €CTCCTBEHHOM ocHOBaHuu (puc.8.3).
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B, — mupuHa (auaMeTp) ycIoBHOTO (pyHJaMEHTa Ha OTMETKE IATHI CBaM JUIMHOM |,
00pa30BaHHOTO MO YIJIOM (/4 OT MOJOMIBBI POCTBEPKA; Gy — HAMPSHKEHUSI OT COOC-
TBEHHOT'O Beca IPyHTa Ha OTMETKE yCIIOBHOTO (DyHIaMEHTa, HAUMHAS OT TIOJIOIIBEI
pOCTBepKa; Apyrue 0003HAYEHUs COTJIACHO PUCYHKY 3.2

Pucynoxk 8.3 — Cxema pacnpesenennsi BEpTUKAIbHBIX HAPSDKEHU B OCHOBAaHUU
CBafHOTO (DyHJaMEHTa COTJIaCHO MOJIENH JTUHEHHO - ehOPMUPOBAHHOTO MOITYIIPO-
CTpaHCTBA JIJISl pacyeTa Mo CXeMe YCJIOBHOrO (PyHIaMeHTa

35



9 TEXHUKO-9KOHOMUMNYECKOE CPABHEHUE BAPUAHTOB
OYHJIAMEHTOB

Kak yxe Obulo CKa3aHO BbILIE, (PYHIAMEHTOCTPOEHHUE SIBISIETCS OAHOW U3 Hau-
0osee Tpyao3aTpaTHBIX M MaTEpUATIOEMKHX OTpacield CTpPOUTENbCTBA. B ycnoBusx
PBIHOYHON SKOHOMHUKH BOMNPOC BbIOOpA ONTHUMAJBHBIX PEUIEHUH MpU MPOEKTHPOBA-
HUU OCHOBaHHWHA U (yHIaMEHTOB, a CJIEOBATEIbHO CHIDKEHUS CTOMMOCTH UX YCT-
poiicTBa SBISAETCA OCOOEHHO aKTyaJIbHBIM.

Pa3zpaboTka onTUMaIbHOTO MPOEKTa OCHOBAHUN U (PYHIAMEHTOB BO3MOXHA Ha
OCHOBE TEXHUKO-3KOHOMHYECKOT'O aHaJ13a pacCMATPUBAEMBIX BapHAHTOB, IPH 3TOM
KPUTEPUSAMU CPABHEHHSI MOTYT OBbITh: CMeTHasi CTOUMOCTh, TPYA03aTPaThl U MPO-
AOJIKUTEJIBbHOCTH PadoT.

BapuanTHO€ npoeKkTHpOBaHWE OCHOBAHUN M (PYHIAMEHTOB 3[aHUM U COOpYkKe-
HUUN SBJIIETCS CIIOKHOM MHOTO(aKTOpHOU 3amaueit. MHOrooOpasue KIMMaTHYeCKUX
U MH)XEHEPHO-TEOJOTUYECKUX YCIIOBUM PEANbHBIX I'PYHTOBBIX IJIOLIAA0K OyIyIIEro
CTPOMUTENBCTBA, PA3IMUYHbIE KOHCTPYKTHBHBIE OCOOCHHOCTH 3/1aHUN M COOPYKEHUH
OPUBOJAT K HEOOXOJUMOCTH MHIMBUAYAIBHOTO MOAXOAAa K MPOEKTUPOBAHUIO (yH-
JAMEHTa KaKJ0r0 COOPYKEHUS HA KaKJI0M HOBOM CTPOUTEIBHOM IUIOLIA/IKE.

JIONOTHUTENBHBIM YCIOKHEHHEM 33Ja4i ONTHMAJIBHOIO NMPOEKTUPOBAHUS SIB-
JsieTcs HEOOXOUMOCTh PACCMOTPEHHUS IMIMPOKOIO CHEKTPa KOHCTPYKTHUBHBIX THUIIOB
(GyHIaMEHTOB, B MEPBYIO O4Yepenb (PYHIaMEHTOB MEJKOIO 3aJI0KEHUS U CBAWHBIX.
Kpome Toro, B BapuaHTHOE pacCCMOTPEHHUE B PSAE CIYyYaeB MOTYT ObITh BKIIOUYEHBI
MCKYCCTBEHHbIE OCHOBAHMSI WU (PYHJIAMEHTHI ITyOOKOTO 3a10xkeHusa. OnTuManbHoe
pelieHre HaxoAsAT Ha OCHOBE TEXHUKO-3KOHOMHYECKOTO COMTOCTABJICHHS] BAPHAHTOB.

BapuaHTHOE NpOEKTUPOBAHUE BBINOJIHAETCA 110 ATaam:

1) cocTaBIISIIOTCS ACKU3BI BCEX peallbHBIX BAPUAHTOB,;

2) HMCKIIOYAIOTCS U3 PaCCMOTPCHHUsI HamOoJiee HempuemiieMble U3 HUX (IO CIIo-
co0y MNpou3BOACTBAa pabOT, BEJIMYMHAM OXHJAEMbIX HEPAaBHOMEPHOCTEH OCaJ0K
U 1p.)

3) paccUMTHIBAIOTCS OTOOpPAHHBIC BApUAHTHI OJHOTO U3 HanOoJIee 3arpyKeHHbBIX
TUIIUYHBIX (PYHIAMEHTOB;

4) TPOU3BOAUTCS TEXHUKO-dKOHOMHYECKOS CPaBHEHUE BapUaHTOB (pyHIAMCH-
TOB, YJOBJETBOPAIOIIMX TPEOOBAHUSIM pacyeTa no aedopmaiusiM U yCTOMYMBOCTH,
BO3MOKHOCTH MX BO3BEACHUSI.

Jlist aHanu3a mokasaTenei JoJkHa ObITh BHIOpaHA COMOCTaBUMAs €IMHULIA U3MeE-
pEHUs, HaIIpUMeEp IM® o61meit TIoma TN COOPY’KEHHUS, OAUH OTIEIbHBIN (PyHIaMEHT
1oJ KOJIOHHY, | M.1. pyHIaMeHTa o CTeHy U T.1.

PacuieHku Ha pa3iavyuHbIe BUbI CTPOUTENBHBIX Pa0d0T MpUBeAeHBI B Ta0auue 9.1.
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Tadomuma 9.1 — TeXHUKO-2KOHOMUYECKHE TTOKA3aTENN

No HaumenoBanue pabot En. CronmMmocth | KomnuecTBo Oo01mas
n/m U3M. | 3a eAMHHUILY CTOMMOCTb,
U3MEpPEHHUS, IPH.
I'pH
1-i1 BapuaHT pyHIaMEHTOB (Ha €CTECTBEHHOM OCHOBAHHH)
A 3emusiHble paOdOThI

1 | Pa3pabotka riryouHoi M 90,00

0 3 M
2 JlopaboTka rpyHTa M° 100,00

BPYUYHYIO
3 OOGpaTHas 3achImKa ¢ Mo- M 80,00

CJIOVHBIM YILIOTHEHHEM

b YcrpoiictBo pyHI1aMEHTOB

1 Y CTpoHCTBO MOATOTOBKU M 350,00

110J1 PyHJTaMEHTHI
2 Y CTpOoiCTBO MOHOJIUT- M 400,00

HBIX KeJI1e300€TOHHBIX

dbyHIaMEHTOB

Hroro:
2-1i BapuaHT ()yH/IaMEHTOB (CBaiHbIC)
A 3emusiHble paObOThI

1 | Pa3pabotka riyouHoi M 90,00

o 3 M
2 OGparHast 3aChIKa C O- | M 80,00

CJIOWHBIM YIIJIOTHEHUEM

b YcrpoiictBo pyHmameHTOB

1 | [lorpyxenue xene3o0e- | M.IOT 80

TOHHBIX CBa
2 Y CTpoHCTBO MOATOTOBKH M 350,00

IOJT POCTBEPKHU
3 YCTpolcTBO MOHOJIUT- M 400,00

HBIX KeJIe300€TOHHBIX

dbyHIaMEHTOB

Hroro:
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HNPUJIOKEHHUE A

Tabnuua A.1 — HauMmeHoBaHue MblI€BaTO-TIAMHUCTOTO TPYHTA
10 YKCIY MJIACTUYHOCTHU

HammMeHnoBaHue€ NbLIEBATO-TJIIMHUCTOIO

Yucio mIacTHYHOCTH |p

IpyHTa

Cymnecn 0,01 <1p<0,07
CyrnuHox 0,07 <1,<0,17

I'muna Ir>0,17

[Tpu Ip < 0,01 rpyHT ciieryeT OTHOCUTH K MECYaHBIM TPyHTaM.

Tabnuma A.2 — Pa3HOBUAHOCTH MBUIEBATO-TIMHUCTHIX TPYHTOB 110 ||

PasHoBugHOCTH
MIbUICBATO-TJIMHUCTHIX TPYHTOB Hoxasarens Texyuectn |,
Cynecu:
TBepabie IL<0
IInacTnuHbie 0<I L1
Tekyune IL>1
CyrJIMHKM ¥ IJTHHbI:
TBepabie IL.<0
[TomyTBepapie 0<1.<0,25
TyrominacTuyHbIe 0,25<1.<£0,5
MSTrKoIIacTUYHBIE 05<I1.<£0,75
TekyuennacTUuHbIC 0,75<1. <1
Tekyuue IL>1

Tabmuna A.3 — [IIIOTHOCTE CJIOKEHUS TTIECKOB

HanmMenoBanwme mec- [110THOCTB ClOXKEHUS
YaHOT'O TPyHTa TUTOTHBIC CpeIHEH MIIOTHOCTH PBIXJIbIC
I'paBenucTeie,
KpPYITHBIE U CpeaHEN e< 0,55 0,55<e <£0,70 e>0,70
KPYMHOCTHU
Menkue e< 0,60 0,60<e <0,75 e>0,75
IIsieBaThIC e< 0,60 0,60 <e <0,80 e> 0,80

Tabnuua A.4 — HauMeHOBaHKE MecYaHoro rpyHTa MO CTENEHU BJIAXKHOCTH

XapakTepuCTUKa IPYHTOB

CreneHp BIAXKHOCTH S,

MajtoBiaKHbIE S,<0,5
Biaxusle 0,5<5,<£0,8
Hacrplmennsie Bogon 0,8<S5,<1,0
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MPUJIOKEHUE b
Tabnuua b.1 — Pacuetnble conpoTuBneHus Ry necuanbix rpyHTOB

3nauenust Ro, kI1a (Krc/cM°), B 3aBHCHMO-
[Mecku CTH OT IUTOTHOCTH CJIO’KEHUS ITIECKOB
IUTOTHBIC CpeHEH TUIOTHOCTH
KpymHbie 600(6) 500(5)
CpenHeli KpYIHOCTH 500(5) 400(4)
Menkue:
- MaJIOBJIaYKHBIC 400(4) 300(3)
- BJI&YKHBIC M HACBIIIICHHBIE BOIOM 300(3) 200(2,0)
[Ib1eBaThIE:
- MaJIOBJIaKHbBIC 300(3) 250(2,5)
- BII&YKHBIC 200(2) 150(1,5)
- HACBIIEHHBIC BOIOK 150(1,5) 100(1)

Tabnuna b.2 — PacuetHbie conpoTuBieHus: Ry Mbu1eBaTO-TITMHUCTHIX
(HempocaI0UHbIX ) TPYHTOB

ITsu1eBaTo- 3uavenns Ry, kITa (krc/cm?),
Koaddumment
TJIMHUCTHIE Y MOKa3aTese TeKy4eCTH rPpyHTa
MOPUCTOCTH € — -
TPYHTBI IL=0 IL=1
Cynecu 0,5 300(3) 300(3)
0,7 250(2,5) 200(2)
0,5 300(3) 250(2,5)
CyriavHKA 0,7 250(2,5) 180(1,8)
1,0 200(2) 100(1)
0,5 600(6) 400(4)
['munbI 0,6 500(5) 300(3)
0,8 300(3) 200(2)
1,1 250(2,5) 100(1)

Tabnuua b.3 — PacueTHble conpoTuBiIeHUs Ry MPOCaOYHBIX TPYHTOB

Ry, kIla (Krc/cM’),rpyHTOB
['pyHTHI MPUPOTHOTO CIIOKEHUS C TUIOTHO- | YIJIOTHEHHBIX C MJIOTHOCTBIO B
CTBIO B CYXOM COCTOSIHHH Pg , /M’ |  CYXOM COCTOSIHHH Pg , T/M
1,35 1,55 1,60 1,70

Cynecu 300(3) 350(3,9) 200(2) 250(2,5)
150(1,5) 180(1,8)

CyrIMHKH 350(3,5) 400(4) 250(2,5) 300(3)
180(1,8) 200(2)

IIpumeyanue. B yucnurene npuBeacHbl 3HaueHUS Ry, OTHOCAIIEHCS K HE3aMOYECHHBIM
MPOCAJOYHBIM IPYHTaM CO CTENEHbIO BIaXXHOCTHU S, < 0,5; B 3HamMeHarele — 3HaueHus Ry,
OTHOCSIIIMECS K TaKUM e rpyHTaM ¢ S, > 0,8, a Takke K 3aMOYEHHBIM IPOCATOYHBIM

TPYHTaM.
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Tabnuna b.4 — Koaddunnents! ycnoBuit paboTbl

Koaddumument y,, mis co-

OPYKEHUU C )KECTKOU KOH-

Koo u- CTPYKTHBHOM CXEMOU NpH

I'pyHTHI HUCHT v, OTHOUICHUH JIJIMHEI CO-

OpPYKEHUSI WJIA €T0 OTCEKa
K BbicoTe L/H, paBHOM

4 n 6onee| 1,5 menee

KpynHoo610Mo4HBIE ¢ TIECYaHBIM

3aMoJIHUTEIIEM U MecUYaHkbIe, 1.4 1,2 1.4
KPOME MEJIKUX U MbUICBATHIX
Ilecku menkue 1,3 1,1 1,3
Ilecku nblIEBaTHIC:
- MaJIOBJIQXKHBIC U BJIAXKHBIC, 1,25 1,0 1,2
- HaChIIICHHBIC BOJIOM 1,1 1,0 1,2

I'muaMCTRIC, a Takke KpPYIHOOOJI0-
MOYHBIC C TJIMHUCTBIM 3aIlOJIHUTEIIEM

C MOKAa3aTeJIeM TEKy4YeCTH IPyHTa WU 1,25 1,0 L1
3anosmutens I, < 0,25

To e camoe npu 0,25 < 7, <£0,5 1,2 1,0 1,1
To e camoe nipu 7, > 0,5 1,0 1,0 1,0

IIpumeyanus:

1 K coopykeHUsIM C )KECTKON KOHCTPYKTUBHOM CXEMOIN OTHOCSITCSI COOPYKEHUS,
KOHCTPYKITUU KOTOPBIX CIEIHUAIBHO MPUCTIOCOOICHBI K BOCIIPUATHIO YCUIIUH OT Jie-

(dhopmalnuu OCHOBaHUH, B TOM YHCJIE 32 CYET MEPONPUSATUIN, YKa3aHHBIX B JOMOJHE-
Hun K [1].

2 Jlns 3paHuii ¢ THOKOW KOHCTPYKTMBHOW CXEMOW 3HaueHHe KO3(P(ULHUEHTA Y.,
MPUHUMAETCS PABHBIM €IMHHUIIE.

3 Ilpu mpomexyTouHbIX 3HaueHUsIX L/H ko3)PUImueHT vy, onpenensercs no HH-
TEPHOJIALINH.

4 JIns peIXJIbIX IECKOB 7y, U 7Y, NPUHUMAIOT PaBHBIM 1.
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Tabmuua b.5 — Kospdpuuenter M, M, M

VYron Koaddunments VYron Koaddunments
BHYTPEHHETO BHYTPEHHETO
TpEHUs M, M, M, TPEHUs M, M, M,
@y, I'PAL. P11, I'PA.

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
5 0,08 1,32 | 3,61 28 0,98 4,93 7,40
6 0,10 | 1,39 | 3,71 29 1,06 5,25 7,67
7 0,12 | 1,47 | 3,82 30 1,15 5,59 7,95
8 0,14 | 1,55 | 3,93 31 1,24 5,95 8,24
9 0,16 | 1,64 | 4,05 32 1,34 6,34 8,55
10 0,18 1,73 | 4,17 33 1,44 6,76 8,88
11 0,21 1,83 | 4,29 34 1,55 7,22 9,22
12 0,23 1,94 | 4,42 35 1,68 7,71 9,58
13 0,26 | 2,05 | 4,55 36 1,81 8,24 9,97
14 0,29 | 2,17 | 4,69 37 1,95 8,81 | 10,37
15 0,32 | 2,30 | 4,84 38 2,11 9,44 | 10,80
16 0,36 | 243 | 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
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
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Tabmuma b.6 — Koaddumnuent o
Koaddutument o 111 pyngameHToB

C MPSAMOYTOJIBHBIX C COOTHOIIICHUEM CTOPOH | JICHTOYHBIX
KPYTJIBIX n = l/b, paBHBIM (r7>10)
1,0 1,4 1,8 24 | 3,2 5
0 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000 1,000

0,4 0,949 10,960 | 0,972 | 0,975 0,976 |0,977| 0,977 0,977
0,8 0,756 {0,800 | 0,848 | 0,866 | 0,876 {0,8790,881 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 |0,13110,173 {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 10,123 | 0,150 | 0,185 ]0,21810,255 0,280
4,8 0,062 {0,077 10,105 0,130 | 0,161 |0,1920,230 0,258
5,2 0,053 | 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 | 0,05110,070|0,087|0,110{0,136(0,173 0,208
6,4 0,036 | 0,045 0,062 | 0,077 | 0,099 |0,122|0,158 0,196
6,8 0,031 {0,040 | 0,055 | 0,064 | 0,088 |0,1100,145 0,185
7,2 0,028 | 0,036 | 0,049 | 0,062 | 0,080 |{0,1000,133 0,175
7,6 0,024 {0,032 0,044 | 0,056 | 0,072 |{0,0910,123 0,166
8,0 0,022 {0,029 | 0,040 | 0,051 | 0,066 {0,084 0,113 0,158
8,4 0,021 {0,026 | 0,037 | 0,046 | 0,060 | 0,077 0,105 0,150
8,8 0,019 {0,024 | 0,033 | 0,042 | 0,055]0,071|0,098 0,143
9,2 0,017 {0,022 0,031 0,039 {0,051 {0,0650,091 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 10,021 | 0,027 | 0,035 0,045 0,065 0,113
11,6 0,011 {0,014 10,020 | 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

IIpumeyanus:

1 B tabnuue o6o3naueHo: b — mmpuHa Wik auamerp GyHnamenTa, / — anmuHa QyHaa-
MEHTA.

2 Jlna hyHIAMEHTOB, MMEIONIUX MOJIOMBY B (OpME MPAaBHILHOTO MHOTOYTOJIBHHKA C
IUIOIMIAAbI0 A, 3HAUYEHHUS O NPUHUMAIOTCS KakK Ui KPYIIIbIX (YHIAMEHTOB PaIHyCcoM

r =+vA/m.

3 JIns mpoMexXyTOUHBIX 3HaUYCHUH & U 77 KOOPPHUIMEHT oL ONPEeaeIIeTcs: 0 HHTep-
TIOJISIITU M.
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MNPUJIOXKXEHUE B
Tabnuua B.1 — 3naueHust pacueTHBIX COMPOTUBIICHUHN MTO/I HU’KHUM KOHIIOM 3a0MBHBIX CBail M CBai-000JI04Y€K, MOTPYKAEMBIX
0e3 BEIEMKH IPYHTa

ey

PacueTHble cOnpOTUBIIEHUS MO HH>KHUM KOHIIOM 3a0MBHBIX CBall U CBaii-000JI0YEK,
['myOuna mo- norpykaeMbix 6e3 BeieMku rpyHTa R, xlla
IPYKEHUS HUXK- MECYAHBIX TPYHTOB CPEIHEN TNIOTHOCTH
HETo KOHMA IPABEJIMCTBIX | KPYIIHBIX - cpenHen MEJIKHAX IBLIJIEBATHIX -
chau, M KPYIHOCTHU
' MTMHUCTBIX TPYHTOB MPHU MOKA3aTeNe TEKyYeCTH [
0 0,1 0,2 0,3 0,4 0,5 0,6
3 7500 6600 / 4000 3000 3100 / 2000 2000 /1200 1100 600
4 8300 6800 / 5100 3800 3200 / 2500 2100 / 1600 1250 700
5 8800 7000 / 6200 4000 3400 / 2800 2200 / 2000 1300 800
7 9700 7300 / 6900 4300 3700/ 3300 2400 / 2200 1400 850
10 10500 7700/ 7300 5000 4000 / 3500 2600 / 2400 1500 900
15 11700 8200 / 7500 5600 4400 / 4000 2900 1650 100
20 12600 8500 6200 4800 / 4500 3200 1800 1100
25 13400 9000 6800 5200 3500 1950 1200
30 14200 9500 7400 5600 3800 2100 1300
35 15000 10000 8000 6000 4100 2250 1400
IIpumevyanus:

11lepen yeproiil nanbl 3HaueHUs R 117151 IECKOB, MTOCIIE YEPTHI — JJISl TIIMHUCTBIX TPYHTOB.
2 J1n1st mpoMeKyTOUHBIX 3HaYEHUH TTyOUHBI IOTPY>KEHHsI CBal M IPOMEXKYTOUHBIX 3HaUYeHUI noka3atens [ 3Hauenus R on-
PEIEISIOT UHTEPITOISALUEN.
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Tabnuna B.2 — 3HaueHust pacyeTHBIX CONPOTUBICHU O OOKOBOW MOBEPXHOCTH 3a0MBHBIX CBail U CBali-000JI04YeK

PacyeTHble compoTUBIeHHs 10 OOKOBOM MOBEPXHOCTH 3a0MBHBIX CBail M cBaif-obomouek f, klla
Cpennsis riy-
Gima pacrio- NECYaHbIX KPYII- IIECYaHbIX IIECYaHbIX |
powcmcion || WXITEIICL | IO | MGl I I OIS e
TpyrTa, M HuctelX npu 1,=0,2 | mpu 1,.=0,3 | mpu 1,=0,4 0.5 0.6 0.7 0.8 0.9 10
1 35 23 15 12 8 4 4 3 2
2 42 30 21 17 12 7 5 4 4
3 48 35 25 20 14 8 7 6 5
4 53 38 27 22 16 9 8 7 5
) 56 40 29 24 17 10 8 7 6
6 58 42 31 25 18 10 8 7 6
8 62 44 33 26 19 10 8 7 6
10 65 46 34 27 19 10 8 7 6
15 72 o1 38 28 20 11 8 7 6
20 79 56 41 30 20 12 8 7 6
25 86 61 44 32 20 12 8 7 6
30 93 66 47 34 21 12 9 8 7
35 100 70 50 36 22 13 9 8 7
IIpumeyanus:

11Ipwu onpenencHuy 3HadeHUs f CIIOM TPYHTOB CIIEAYET pa3IeisaTh Ha OJHOPOIHBIC CJIOHM TONIIUHON He Oosee 2 M.

2 Tabnuia coctaBieHa JJisl IECYaHbIX TPYHTOB CPEIHEH MIOTHOCTH.

33HaueHus1 PaCYeTHOTO COMPOTUBIICHUS TJIOTHBIX MECUYAHBIX TPYHTOB MO OOKOBOM MOBEPXHOCTH CBail f ciemyeT yBenuuu-
BaTh Ha 30% 1O CpaBHEHHUIO CO 3HAYSCHUSIMHU, IIPUBEICHHBIMH B TAHHOM TaOJIHIIE.



Tabnuma B.3 — KoaddunmenTs! ycnoBuii paboThl

CrniocoObI morpy»keHust 3a0MBHBIX CBail U CBaii-000JI04€EK, MOTPYKaeMbIX
0€3 BBIEMKH IPYHTA, U BUJIbI TPYHTOB

Koaddummentsr ycmo-
BUI paOOTBI TPyHTa IIPU
pacuere Hecylleu cno-
COOHOCTH CBait

I10J] HUK- | Ha OOKOBOM
HUM KOH- |[[TOBEPXHOCTH
IIOM Jcr Yef
1 IlorpyxeHHe CIUIOIIHBIX U MOJBIX C 3aKPHITHIM HU)KHUM KOHIIOM CBaii 1,0 1,0
MEXaHHYECKUMH (ITOJIBECHBIMH ), TAPOBO3TYIIHBIMH M JU3CIbHBIMH MOJIO-
TaMHu
2 TlorpyxeHue 3a0MBKOW M BJIaBJIMBAHUEM B IPEIABAPUTEIIBHO MPOOYpPECH-
HBbIC JIHJICPHBIC CKBAXHHBI C 3arTyOJICHHEM KOHIIOB CBail He MeHee | M
HHUKE 320051 CKBOKUHBI ITPH €€ THaMETpe:
a) paBHOM CTOpPOHE KBaJIpaTHOMU CBaw, 1,0 0,5
0) Ha 0,05 M MeHee CTOpOHBI KBaJIPaTHOW CBaw; 1,0 0,6
B) Ha 0,15 M MeHee CTOpPOHBI KBAaJpaTHON MM JUAMETpa CBau KPYIJIOro 1,0 1,0
cedeHus (11 OIop JUHHUH JCKTPOIIEPEIadn ).
3 IlorpyxeHre ¢ OJMBIBOM B I€CUaHbIe TPYHTHI MIPH YCIOBHH JOOUBKHU 1,0 0,9
CBail Ha MOCIIETHEM JTaIle TIOrpyKeHHs 0e3 MPUMEHEHHsI O IMbIBa Ha 1 M
u OoJjiee
4 BubpomnorpyxeHue cBaii-o06004eK, BUOPOOrpy:KeHNEe U BUOPOBIABIIH-
BAHME CBall B TPYHTHL:
a) MmecyaHble CPEIHEH MIOTHOCTH:
- KpyIHbIE U CpPEAHEN KPYTHOCTH; 1,2 1,0
- MEJIKHE; 1,1 1,0
- IIBLIEBATEIE; 1,0 1,0
0) mbpLIEBATO-TJIMHUCTHIE ¢ TIOKa3aTeneM Tekydectu | = 0,5:
- cymecH; 0,9 0,9
- CYIJIMHKHU; 0,8 0,9
- TJINHEL, 0,7 0,9
B) TIBLIEBATO-TIIMHUCTHIE C MIOKa3artesaeM Tekydectu I < 0. 1,0 1,0
5 IMorpyxenue MoloTaMu JIt000H KOHCTPYKIIMU TOJBIX KeNe300€TOHHBIX
CBall C OTKPBITHIM HIKHUM KOHIIOM:
a) mpu auametpe nosoctu ceau 0,4 M u MeHee; 1,0 1,0
0) To xe camoe oT 0,4 1o 0,8 m. 0,7 1,0
6 ITorpysxenue Tr00BIM CITIOCOOOM TMOJIBIX CBall KPYTJIOTO CEUEHUs C 3aKPbI-
TBHIM HIDKHMM KOHIIOM Ha TiiyomHy 10 M u Oojee ¢ mocieayromum yCT-
POMCTBOM B HMKHEM KOHIIE CBail KaMy(IeTHOro yIIMpPEHUS B MECYaHBIX
TPYHTaX CpeIHEH TUIOTHOCTH W B MBUICBATO-TJIMHUCTHIX TPYHTAX C TOKa-
3arenem Tekydectd | < 0,5 npu auameTrpe ymupeHus, paBHOM:
a) 1,0 M HE3aBUCUMO OT YKa3aHHBIX BUIOB IPYHTA; 0,9 1,0
0) 1,5 M B meckax u cymnecsx; 0,8 1,0
B) 1,5 M B cyrnuHKax U INIMHAX; 0,7 1,0
7 Ilorpy»xeHue BAaBIMBaHUEM CBak:
a) B TIECKH CpeHEH MIIOTHOCTH KPYIHbIE, CpeIHEN KPYITHOCTH U MEJIKHE; 1,1 1,0
0) B TIECKHU TBLICBATHIC; 1,1 0,8
B) B IIBIJIEBATO-TJIMHUCTBIC TPYHTHI ¢ MOKazareneM Tekydectu I < 0,5; 1,1 1,0
r) To *e, I > 0,5. 1,0 1,0

IIpumeuyanue. KoahhuunenTs! ye: M Jef 10 mo3unuu 4 Tabnuubl 3 A5 ObIJIEBATO-TIIMHUCTBIX
IPYHTOB ¢ Tioka3aTesieM Tekydectu 0,5 > || > 0 onpeaenstoTcs HHTEPIOISAIHEH.
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HPUJIOKEHUE I

Tabnuua I'.1 — PacdeTHble Tuiomaau nMonepevyHbIX CEUeHU U Macca apMaTyphbl

Hna- PacueTHble nomaau nonepeyHoro CeYeHus, M, [IPY YUCIIE CTEP)KHEN Mac-
MeTp, 1 2 3 4 5 6 7 8 9 10 cd,

MM KI/M
3 0,071 0,14 0,21 0,28 0,35 0,42 0,49 0,57 0,64 0,71 0,055
4 0,126 0,25 0,38 0,50 0,63 0,76 0,88 1,01 1,13 1,26 0,098
5 0,196 0,39 0,59 0,79 0,98 1,18 1,37 1,57 1,77 1,96 0,154
6 0,283 0,57 0,85 1,13 1,42 1,70 1,98 2,26 2,55 2,83 0,222
7 0,385 0,77 1,15 1,54 1,92 2,31 2,69 3,08 3,46 3,85 0,302
8 0,503 1,01 1,51 2,01 2,51 3,02 3,52 4,02 4,53 5,03 0,395
9 0,636 1,27 191 2,54 3,18 3,82 4,45 5,09 5,72 6,36 0,499
10 0,785 1,57 2,36 3,14 3,93 471 5,5 6,28 7,07 7,85 0,617
12 1,131 2,26 3,39 4,52 5,65 6,79 7,92 9,05 10,18 11,31 | 0,888
14 1,539 3,08 4,62 6,16 7,69 9,23 10,77 12,31 13,85 15,39 | 1,208
16 2,011 4,02 6,03 8,04 10,05 12,06 14,07 16,08 18,10 20,11 | 1,578
18 2,545 5,09 7,63 10,18 12,72 15,27 17,81 20,36 22,90 25,45 | 1,998
20 3,142 6,28 9,41 12,56 15,71 18,85 21,99 25,14 28,28 31,42 | 2,466
22 3,801 7,6 114 15,20 19,00 22,81 26,61 30,41 34,21 38,01 |2,984
25 4,909 9,82 14,73 19,63 24,54 29,45 34,36 39,27 44,13 49,09 | 3,853
28 6,158 12,32 18,47 24,63 30,79 36,95 43,1 49,26 55,42 61,58 | 4,834
32 8,042 16,08 24,13 32,17 40,21 48,25 56,30 64,34 72,38 80,42 |6,313
36 10,18 20,36 30,54 40,72 50,9 61,08 71,26 81,44 91,62 101,80 | 7,99
40 12,56 25,12 37,68 50,24 62,8 75,36 87,92 100,48 113,04 125,60 | 9,87




NPUJIOKEHME ]I
CrpouTenbHas miomaaka 1

Tabnuua J1.1 — 'eonorudeckoe CTpoeHUE U TUAPOTEOTOTUYECKUE YCIOBHS
CTPOUTEIHHOM IIOIIAIKH

No HaumMmeHnoBaHue IPYHTOB Homep ckBa>KMHBI 1 MOITHOCTB CJI0SI, M
oS 1 2 3 4
1 [Tecok nmpuIEBaTHIN 1,4 1,6 1,7 15
2 [Tecok menkuit 3,3 3,2 3,0 3,1
3 Cynecp 3,5 3,6 3,7 3,6
4 CyrnuHok 3,8 3,9 3,9 4.0
5 ['muua 8,7 8,9 8,8 8,7
I'myObuHa 3a1eraHus TPYHTOBBIX BOJT
OTMeTKa YCThSI CKBRKUHBI, M
XapakTEepUCTUKHU CBOMCTB IPYHTOB
Hanmenosanne Ven. | Exn. n3- Howmep cnos
0003H. | MepeH. 1 2 3 4 5
II;toTHOCTH P, /™M 1,89 | 2,00 201 | 210 | 2,0
6
[T1oTHOCTH YacTHIL Ps /™M 2,66 | 2,66 268 | 2,65 | 2,7
0
[TpupogHas BIaXHOCTh W 0,28 | 0,24 0,24 | 0,18 | 0,2
2
BrnaxHocTh Ha rpaHulle W 0,28 | 0,26 | 0,4
TEKY4ECTH 0
BrnaxHocTh Ha rpaHulIe W 0,22 | 0,17 | 0,2
IUIACTUYHOCTH 0
VYT0J BHYTPEHHETO Tpe- Q, rpa. 16 31 33 21 | 15
HUS
V nenbHOE CLEIUICHUE Ci klla 1 1 1 20 80
Monaynb nedopmaruu E MlIla 2 28 30 21 50
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CrpourtesibHAs IJIOIIAAKA 2

Tabnuua /1.2 — 'eonorudeckoe CTpOCHUE U TUAPOTEOTOTUYECKUE YCIOBHS
CTPOUTEIHHOM IIOIIAIKH

Ne HaumeHoBaHKEe IPYHTOB Homep cKBa)KMHBI U MOIITHOCTD CJIOSI, M
cI10s1 1 2 3 4
1 ITecox kpymnHbIi 2,5 2,3 2.4 2,5
2 Cynech 3,1 3,2 3,2 3,3
3 ITecok cpenHelt KPynmHOCTH 3,1 3,2 3,2 3,1
4 Cymech 3,4 3,5 3,6 3,6
5 ['muua 8,7 8,9 8,8 8,7
I'myObuHa 3a7eranusi TPYHTOBBIX BOJT
OTMeTKa yCThsI CKBOKUHBI, M
XapaKTEepUCTUKH CBONCTB IPYHTOB
HanmMmenosanune VYcea. | En. n3- Howmep cnost
0003H. | MepeH. 1 2 3 4 5
[TmoTHOCTH P, /™M 201 | 1,98 202 |19 | 2,0
6
II;moTHOCTE YacTuIl Ps /M 2,66 | 2,69 268 | 267 | 2,7
0
[IpupoHas BIaXXKHOCTh W 0,23 | 0,26 0,24 | 0,25 | 0,2
2
BraxxHocTs Ha rpaHuIle W 0,28 0,26 | 0,4
TEeKy4eCTH 0
BnaxxHocTh Ha rpaHuiie Wp 0,22 0,21 | 0,2
IIACTUYHOCTH 0
VYTo1 BHYyTPEHHETO Tpe- 0, rpanu. 31 20 33 21 | 15
HUSA
V nenvHOE ClIEIUICHHE Ci klla 1 12 1 14 80
Monynb nedopmarm E MIla 28 25 30 20 50
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CrpourtesbHasi JIomaaKa 3

Tabnuua /1.3 — 'eonorudeckoe CTpoeHUE U TUAPOTEOTOTUYECKUE YCIOBHS

CTpOI/ITeJ'IBHOI‘/’I II10maaKHu

Ne HaumeHoBaHKEe IPYHTOB Homep cKBa)KMHBI U MOIITHOCTD CJIOSI, M
cl104 1 2 3 4

1 [lecox mpUIEBATHIM 1,4 1,6 1,7 15

2 [Tecox menkuit 3,3 3,2 3,0 3,1

3 [lecoxk mpUIEBATHIM 2,5 2.6 2,7 2,6

4 CyrinmHOK 3,8 3,9 3,9 4,0

5 ['muua 8,7 8,9 8,8 8,7

I'myObuHa 3a7eranusi TPYHTOBBIX BOJT
OTMeTKa yCThsI CKBOKUHBI, M
XapakTepUCTUKU CBOMCTB I'PYHTOB
HaumeHnoBanue Ycn. | En. usz- Howmep ciost
0003H. | MepeH. 1 2 3 4 5

[TmoTHOCTH o /™M 1,89 | 2,00 1,87 | 2,10 | 2,06
[TmoTHOCTE YacTHIL Ps /™M 2,66 | 2,66 2,8 265 | 2,70
ITpupoHas BIaXKHOCTh W 0,28 | 0,24 0,26 | 0,18 | 0,22
BrnaxHocTh Ha rpaHulie W 0,26 | 0,40
TEKy4eCTH
BraxxHocTh Ha TpaHuiie Wp 0,17 | 0,20
IUIACTUYHOCTH
YT0J BHYTPEHHETO Tpe- 0, rpa. 16 31 15 21 15
HUS
V nenvHOE ClIETUICHHE Ci klla 1 1 1 20 80
Monynb nedopmarym E MlIla 2 28 8 21 50
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CrpourtesbHas miomanaka 4

Tabnuua /1.4 — I'eonorudeckoe CTPOCHUE U THAPOreOIOTUUECKHUE YCIOBUS
CTPOUTEIHHOM IIOIIAIKH

Ne HanMeHOBaHHE TPYHTOB Homep ckBa>kMHBI M1 MOIITHOCTH CJIOSI, M
cl104 1 2 3 4

1 ['nmunaa 2,1 2,3 2,2 2,0

2 Cyriech 2,9 2.8 3,0 2,9

3 [lecoxk mpUIEBATHIM 3,1 3,2 3,1 3,3

4 Cymech 3,5 3,6 3,7 3,6

5 ['muua 8,7 8,9 8,8 8,7

I'myObuHa 3a7eranusi TPYHTOBBIX BOJT
OTMeTKa yCThsI CKBOKUHBI, M
XapakTepUCTUKU CBOMCTB I'PYHTOB
HaumeHnoBanue Ycn. | En. usz- Howmep ciost
0003H. | MepeH. 1 2 3 4 5

ITn0THOCT P, M | 2,00 | 1,98 | 1,87 | 1,96 | 2,06
[I;moTHOCTE YacTuil Ps /™M 2,66 | 2,69 2,8 2,67 | 2,70
ITpupoHas BIaXKHOCTh W 0,23 | 0,26 0,26 | 0,25 | 0,22
BrnaxHocTh Ha rpaHulie W 0,38 | 0,28 0,26 | 0,40
TEKy4eCTH
BnaxxHocTh Ha rpaHuiie Wp 0,22 | 0,22 0,21 | 0,20
IUIACTUYHOCTH
YT0J BHYTPEHHETO Tpe- 0, rpa. 31 20 15 21 15
HUS
V nenvHOE ClIETUICHHE Ci klla 1 12 1 14 80
Monynb nedopmarym E MlIla 8 25 8 20 50
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CrpourtesibHas IIOIIAAKA 5

Ta6muma 1.5 — I'eonornueckoe CTpOCHHUE M THIPOTCOJOTHUECKUE YCIOBUS
CTPOUTENBHON IOMIATKH

Ne HanMeHOBaHHE TPYHTOB Homep ckBa>kMHBI M1 MOIITHOCTH CJIOSI, M
cl104 1 2 3 4

1 Cyriech 1,8 19 2,0 2,0

2 CyrinmHok 3,6 3,8 3,7 3,9

3 ['nmunaa 3,1 3,2 3,1 3,3

4 [Tecok menkuii 3,5 3,6 3,7 3,6

5 ['muua 8,7 8,9 8,8 8,7

I'myObuHa 3a7eranusi TPYHTOBBIX BOJT
OTMeTKa yCThsl CKBOKHHBI, M
XapakTepUCTUKU CBOMCTB I'PYHTOB
HaumeHnoBanue Ycn. | En. usz- Howmep ciost
0003H. | MepeH. 1 2 3 4 5

ITn0THOCT P, M | 1,98 | 2,11 | 2,01 | 2,02 | 2,06
[TmoTHOCTE YacTHIL Ps /™M 2,69 | 2,66 266 | 2,66 | 2,70
ITpuposiHas BIAXKHOCTh W 0,26 | 0,18 0,23 | 0,25 | 0,22
BrnaxHocTh Ha rpaHulie W 0,28 | 0,26 0,38 0,40
TEKy4eCTH
BnaxxHocTh Ha rpaHuiie Wp 0,22 | 0,17 0,22 0,20
IUIACTUYHOCTH
YT0J BHYTPEHHETO Tpe- 0, rpa. 20 21 31 31 15
HUS
V nenvHOE ClIETUICHHE Ci klla 12 20 1 1 80
Monynb nedopmarym E MlIla 25 22 9 28 50
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CrpourtesbHas mIomaaka 6

Tabnuua /1.6 — 'eonoruueckoe CTpoeHUE U TUAPOTeOTOTUYECKUE YCIOBHS
CTPOUTEIHHOM IIOIIAIKH

Ne HanMeHOBaHHE TPYHTOB Homep ckBa>kMHBI M1 MOIITHOCTH CJIOSI, M
cl104 1 2 3 4

1 ITecok cpenHel KpynmHOCTH 3,8 3,9 4.0 3,9

2 [Tecox menkuit 2,8 2.9 3,0 3,1

3 Cyriech 3,4 3,3 3,5 3,6

4 CyrinmHOK 3,8 3,9 3,9 4,0

5 ['muua 8,7 8,9 8,8 8,7

I'myObuHa 3a7eranusi TPYHTOBBIX BOJT
OTMeTKa yCThsI CKBOKUHBI, M
XapakTepUCTUKU CBOMCTB I'PYHTOB
HaumeHnoBanue Ycn. | En. usz- Howmep ciost
0003H. | MepeH. 1 2 3 4 5

ITnotHOCTH o /M 203 | 1,96 2,00 | 2,10 | 2,06
[TmoTHOCTE YacTHIL Ps /™M 2,67 | 2,69 265 | 2,65 | 2,70
ITpupoHas BIaXKHOCTh W 0,25 | 0,26 0,3 0,18 | 0,22
BrnaxHocTh Ha rpaHulie W 0,26 | 0,26 | 0,40
TEKy4eCTH
BraxxHocTh Ha rpaHuIle Wp 0,20 | 0,17 | 0,20
IUIACTUYHOCTH
YT0J BHYTPEHHETO Tpe- @, rpa. 33 28 7 21 15
HUS
V nenvHOE ClIETUICHHE Ci klla 1 1 1 20 80
Monynb nedopmarym E MlIla 30 18 4 21 50
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CrpourtesbHas mIomaaka 7

Ta6muma 1.7 — I'eonornueckoe CTPOCHHUE M THIPOTCOJIOTHUECKUE YCIOBUS
CTPOUTENBHON IOMIATKH

Ne HanMeHOBaHHE TPYHTOB Homep ckBa>kMHBI M1 MOIITHOCTH CJIOSI, M
cros 1 2 3 4

1 CyrnmHok 2,0 2,1 2,2 19

2 Cyriech 3,6 3,7 3,8 3,9

3 [lecok menkuit 3,6 3,7 3,8 3,9

4 CyrinmHOK 3,4 3,5 3,6 3,6

5 ['muua 8,7 8,9 8,8 8,7

I'myObuHa 3a7eranusi TPYHTOBBIX BOJT
OTMeTKa yCThsI CKBOKUHBI, M
XapakTepUCTUKU CBOMCTB I'PYHTOB
HaumeHnoBanue Ycn. | En. usz- Howmep ciost
0003H. | MepeH. 1 2 3 4 5

IL1oTHOCTE P, M | 1,80 | 1,98 | 2,00 | 2,1 | 2,06
I110THOCTP YaCTHIL Pe M | 2,65 | 2,69 | 2,66 | 2,65 | 2,70
ITpupoHas BIaXKHOCTh w 0,39 | 0,26 0,24 | 0,18 | 0,22
BrnaxHocTh Ha rpaHulie W 0,36 | 0,28 0,26 | 0,40
TEKy4eCTH
BnaxxHocTh Ha rpaHuiie Wp 0,24 | 0,22 0,17 | 0,20
IJIACTUYHOCTHU
YT0J BHYTPEHHETO Tpe- @, rpaj. 6 20 31 21 15
HUSA
V nenvHOE ClIETUICHHE Ci klla 1 12 1 20 80
Monynb nedopmarym E MlIla 2 25 28 21 50
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CrpourtesbHas miomaaka 8

Tabnuua /1.8 — ['eonoruueckoe CTpOCHUE U TUAPOT€OTOTUUECKUE YCIOBUS
CTPOUTEIHHOM IIOIIAIKH

Ne HanMeHOBaHHE TPYHTOB Homep ckBa>kMHBI M1 MOIITHOCTH CJIOSI, M
cl104 1 2 3 4

1 ['nmunaa 2,1 2,2 1,8 19

2 [lecok menkuit 3,8 3,9 4.0 3,9

3 CyrnuHoxk 3,7 3,8 3,9 3,6

4 CyrinmHOK 3,8 3,9 3,5 3,7

5 ['muua 8,7 8,9 8,8 8,7

I'myObuHa 3aeranusi TPYHTOBBIX BOJT
OTMeTKa yCThsI CKBOKUHBI, M
XapakTepUCTUKU CBOMCTB I'PYHTOB
HaumeHnoBanue Ycn. | En. usz- Howmep ciost
0003H. | MepeH. 1 2 3 4 5

ITn0THOCT P, M | 1,85 | 2,01 | 2,10 | 2,02 | 2,06
[110THOCTH YacTHII Ps /™M 2,75 | 2,67 265 | 2,75 | 2,70
ITpupoHas BIaXKHOCTh W 0,38 | 0,23 0,18 | 0,25 | 0,22
BrnaxHocTh Ha rpaHulie W 0,36 0,26 | 0,34 | 0,40
TEKy4eCTH
BraxxHocTh Ha rpaHuIle Wp 0,18 0,17 | 0,20 | 0,20
IUIACTUYHOCTH
VYT0J1 BHYTpPEHHETO Tpe- Q, rpam. 4 30 21 18 15
HUS
V nenvHOE ClIETUICHHE Ci klla 1 1 20 11 80
Monynb nedopmarym E MlIla 3 28 21 17 50
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CrpourtesbHas miomanaka 9

Tabnuua /1.9 — 'eonorudeckoe cTpoeHUE U TUAPOreOTOTUYECKUE YCIOBHS
CTPOUTEIHHOM IIOIIAIKH

Ne HanMeHOBaHHE TPYHTOB Homep CkBa>KMHBI 1 MOIIIHOCTH CJIOSI, M
cios 1 2 3 4

1 ['nmunaa 1,7 1,6 1,8 19

2 Cyriech 3,6 3,7 3,8 3,9

3 [lecok menkuit 3,6 3,7 3,8 3,9

4 CyrinmHOK 3,4 3,5 3,6 3,6

5 ['muua 8,7 8,9 8,8 8,7

I'myObuHa 3a7eranusi TPYHTOBBIX BOJT
OTMeTKa YCThsl CKBOKHHBI, M.
XapaKTepUCTUKH CBONCTB IPYHTOB
HaumeHnoBanue Ycn. | En. usz- Howmep ciost
0003H. | MepeH. 1 2 3 4 5

ITn0THOCT P, M | 1,80 | 1,98 | 2,01 | 2,02 | 2,06
[110THOCTH YacTHII Ps /™M 2,65 | 2,69 2,67 | 2,75 | 2,70
ITpupoHas BIaXKHOCTh W 0,39 | 0,26 0,23 | 0,25 | 0,22
BrnaxHocTh Ha rpaHulie W 0,36 | 0,28 0,34 | 0,40
TEKy4eCTH
BraxxHocTh Ha rpaHuIle Wp 0,24 | 0,22 0,20 | 0,20
IUIACTUYHOCTH
YT0J BHYTPEHHETO Tpe- 0, rpag. 6 20 31 18 15
HUSA
V nenvHOE ClIETUICHHE Ci klla 1 12 1 11 80
Monynb nedopmarm E MlIla 2 25 28 17 50
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CrpoureabHast niomaaka 10

Tab6nuna [1.10 — I'eonornueckoe CTpOCHHUE U TUAPOTEOJOTUYECKUE YCIOBUS
CTPOUTEIHHOM IIOIIAIKH

Ne HanMeHOBaHHE TPYHTOB Homep ckBa>kMHBI M1 MOIITHOCTH CJIOSI, M
cl104 1 2 3 4

1 [lecox mpUIEBATHIM 1,7 1,8 19 1,8

2 ITecok cpenHelt KpymHOCTH 3,5 3,7 3,3 3,9

3 Cyriech 3,5 3,6 3,8 3,7

4 [lecok menkui 3,6 3,7 3,9 3,6

5 ['muua 8,7 8,9 8,8 8,7

I'myObuHa 3a7eranusi TPYHTOBBIX BOJT
OTMeTKa yCThsl CKBOKUHBI, M.
XapakTepUCTUKU CBOMCTB I'PYHTOB
HaumeHnoBanue Ycn. | En. usz- Howmep ciost
0003H. | MepeH. 1 2 3 4 5

ITn0THOCT P, M | 1,89 | 2,01 | 2,16 | 2,00 | 2,06
[TmoTHOCTE YacTHIL Ps /™M 2,66 | 2,68 2,75 | 2,66 | 2,70
ITpupoHas BIaXKHOCTh W 0,28 | 0,24 0,18 | 0,24 | 0,22
BrnaxHocTh Ha rpaHulie W 0,23 0,40
TEKy4eCTH
BnaxxHocTh Ha rpaHuiie Wp 0,17 0,20
IUIACTUYHOCTH
YT0J BHYTPEHHETO Tpe- 0, rpa. 16 33 22 31 15
HUS
V nenvHOE ClIETUICHHE Ci klla 1 1 20 1 80
Monynb nedopmarym E MlIla 2 30 25 28 50
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HNPUJIOKEHHUE E

Tabnuua E.1 — BapuanTel Harpy3o0k Ha jkel1e300€TOHHbIE KOJIOHHBI KpaWHUX PSAJIOB
OJIHOATAKHBIX MPOMBIILICHHBIX 31aHUM

Bapuant Ceuenue Coueranue
KOJIOHHBI I 11
I xb_, Mm N, MH M, MHm N, MH M, MHm
0 600x400 1,0 0,1 0,8 0,3
1 600x400 1,1 0,1 0,85 0,3
2 600x400 1,2 0,11 0,9 0,31
3 600x400 1,3 0,12 0,95 0,32
4 600x500 1,4 0,13 1,0 0,33
3) 600x500 1,5 0,14 1,05 0,34
6 700x400 1,6 0,15 1,1 0,35
7 700x400 1,7 0,16 1,14 0,36
8 700x400 1,8 0,17 1,2 0,37
9 700x500 1,9 0,18 1,26 0,4
10 700x500 2,0 0,19 1,3 0,41
11 700x500 2,1 0,2 1,34 0,42
12 800x500 2,2 0,21 1,4 0,45
13 800x500 2,3 0,22 1,45 0,46
14 800x500 2,4 0,23 1,5 0,47
15 1000x400 1,9 0,3 1,15 0,48
16 1000x400 2,0 0,31 1,2 0,49
17 1000x400 2,1 0,32 1,25 0,5
18 1000x500 2,2 0,33 1,3 0,51
19 1000x500 2,3 0,34 1,35 0,52
20 1000x500 2,4 0,35 1,4 0,53
21 1300x500 2,5 0,36 1,45 0,54
22 1300x500 2,6 0,37 1,5 0,55
23 1300x500 2,7 0,38 1,55 0,56
24 1400x500 2,8 0,39 1,6 0,57
25 1400x500 2,9 0,4 1,65 0,58
26 1400x500 3,0 0,41 1,7 0,6
27 1400x600 3,2 0,42 1,8 0,65
28 1400x600 3,4 0,43 1,9 0,7
29 1400x600 3,6 0,44 2,0 0,78
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Tabnuma E.2 — BapuaHnTbl Harpy30k Ha jkel€300€TOHHbIE KOJIOHHBI CPETHUX PSAIO0B
OJIHOATAXKHBIX IPOMBIIIJICHHBIX 31aHUN

Bapuant Ceuenue CoueraHue
KOJIOHHBI I 11
I.xb,_, MM N, MH M, MHm N,MH M, MHm
0 600x400 1,9 0,24 1,1 0,43
1 600x400 2,0 0,25 1,15 0,42
2 600x400 2,1 0,26 1,2 0,41
3 600x500 2,2 0,27 1,25 0,48
4 600x500 2,3 0,28 1,3 0,47
3 600x500 2,4 0,29 1,35 0,46
6 700x400 2,5 0,3 1,4 0,54
7 700x400 2,6 0,31 1,45 0,53
8 700x400 2,7 0,32 1,5 0,52
9 700x500 2,8 0,33 1,55 0,69
10 700x500 2,9 0,34 1,6 0,58
11 700x500 3,0 0,35 1,65 0,57
12 800x500 3,1 0,36 1,7 0,65
13 800x500 3,2 0,37 1,75 0,64
14 800x500 3,3 0,38 1,8 0,63
15 1400x500 3,4 0,51 2,3 1,06
16 1400x500 3,5 0,52 2,4 1,04
17 1400x400 3,6 0,53 2,5 1,02
18 1400x600 3,7 0,55 2,55 1,12
19 1400x600 3,8 0,56 2,6 1,1
20 1400x500 3,9 0,57 2,65 1,08
21 1300x600 4,0 0,58 2,7 1,17
22 1300x600 4,1 0,59 2,715 1,15
23 1300x600 4,2 0,6 2,8 1,13
24 1900x600 4,3 0,63 2,85 1,25
25 1900x600 4.4 0,64 2,9 1,24
26 1900x600 4,5 0,65 2,95 1,23
27 1900x600 4,6 0,66 3,0 1,3
28 1900x600 4,7 0,67 3,05 1,28
29 1900x600 4,8 0,68 3,1 1,26
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Ta6muna E.3 — BapraHThl OTMETOK YCThEB CKBaKUH

Bapuant CkBaxxuHa Bapuant CkBaxknuHa
1 2 3 4 1 2 3 4
0 100,0 | 99,75 | 99,50 | 99,25 15 175,0 | 175,75 | 176,5 | 175,75
1 105,0 | 105,25 | 105,50 | 105,75 16 180,0 | 180,0 | 179,25 | 180,75
2 110,0 | 110,75 | 110,75 | 110,0 17 185,0 | 184,25 | 183,5 | 184,25
3 115,0 | 114,25 | 114,25 | 115,0 18 190,0 | 190,75 | 190,0 | 190,75
4 120,0 | 120,5 | 120,0 | 1195 19 195,0 | 194,25 | 195,0 | 194,25
5 125,0 | 1255 | 126,0 | 1255 20 200,0 | 199,55 | 199,1 | 198,65
6 130,0 | 129,5 | 130,0 | 130,0 21 205,0 | 205,45 | 205,9 | 206,35
7 135,0 | 1345 | 134,0 | 1345 22 210,0 | 211,05 | 211,05 | 210,0
8 140,0 | 140,5 | 140,0 | 1405 23 215,0 | 213,95 | 213,95 | 215,0
9 145,0 | 1445 | 1450 | 1445 24 220,0 | 221,0 | 220,0 | 219,0
10 150,0 | 149,65 | 149,30 | 148,95 25 225,0 | 226,0 | 227,0 | 226,0
11 155,0 | 155,35 | 155,7 | 156,05 26 230,0 | 229,0 | 230,0 | 231,0
12 160,0 | 160,95 | 160,95 | 160,0 27 235,0 | 234,0 | 233,0 | 234,0
13 165,0 | 164,05 | 164,95 | 165,0 28 240,0 | 241,0 | 240,0 | 241,0
14 170,0 | 170,75 | 170,0 | 169,25 29 245,0 | 244,0 | 245,0 | 2440
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HNPUJIOKEHHUE K

BapI/IaHTI)I IIJIAHOB IMPOMBIINIJICHHBIX OJHO3TAKHBIX B,HaHI/Iﬁ
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