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Beenenue

B HacTosimee BpeMs akTyallbHBIMH CTAHOBSTCS TpeOOBaHMA K JIHYHBIM KauyecTBaM
COBPEMEHHOI'O CTYAEHTa — YMEHHI CaMOCTOSIEIBFHO IIONMONHATh H OOHOBIISATE 3HAHHS, BECTH
CaMOCTOSITEIIbHBIH ITOHCK HEOOXOJMMOI0 MaTepHaIla.

YToOKI YCIIEIIHO OCBOHTH JHCIHIUIHHY H ITOATOTOBHTHCS K CECCHH HEOOXOMHMO BBIIIOIHSTH
BHEAYHTOPHEIE CaMOCTOSATEIbHBIE PA00THI, ITPeJACTaBIEHHEIE B JAHHOM ITOCOOHH.

CaMocTosTelIbHasI padoTa CTYAEHTOB IO JHCIHIUIMHE «OCHOBAaHHS M (PYHJAaMEHTBI» ITPOBOJHTICS C
eJbIo;

- IIPHBHTE CTYJeHTaM TBepAble 3HAHHS IO pacueTy H KOHCTPYHPOBAHHIO OCHOBAHHH H
(pyHIaMEHTOB 3[[aHHI H HHKeHEPHBIX COOPYKEeHHIT,

- Pa3BHTh Y CTYAEHTOB IIEJIOCTHOE IIpeJICTaBIeHHe O padoTe KOHCTPYKTHBHOH CHCTEMBI
«OCHOBaHHe — (DYHJIaMEHT — COOPYKEHHEY,

- HAy4YHTh CTYACHTOB ITPaKTHYECKHM METOAAM OIIPeJelIeHHS IIPOYHOCTH, JKeCTKOCTH,
YCTOHYHBOCTH OCHOBAaHHH H (PYHIaMeHTOB B IeIIX HX HAJeKHOTO H 5SKOHOMHYECKOIO
ITPOEKTHPOBAHHS.

JIsT mocTHIKeHHSI yKazaHHBIX IlelIeH, OOydYaroIHecs Ha OCHOBE IUIaHa CaMOCTOSTelIbHOMH
PaOOTHI JIOJKHBI PEIATH CIIEIYIOIIHE 3a4a1H:

. Ha3HAYEHHE OCHOBAaHMH H (YHZAMEHTOB, HX CHCTEMATH3alHI0 H KIaCCH(HKAIHIO,
VTOYHEHHE OOIACTH PalHOHAILHOIO IIPHMEHEHHMS, a TaKKe IIEPCIIEKTHB Pa3BHTHS H IIYTEH
COBEPIIEHCTBOBAHHS,

. MpeICTaBIIEHHE HSKCIIEPHMEHTAIbHBIX ITOIO0KEHHI, PacYeTHO-TEOPETHUECKHX CXEM,
OCHOBHBIX IIPHHI[UIIOB H METOHOB ITPOEKTHPOBAHHS OCHOBAHHH H (PYHIaMeHTOB C (PH3HYECKHM
cojJlep KaHHEM pelllaeMbIX HHKEeHEPHBIX 3a/1ay,

. HapaOOTKy IIPAaKTHYECKHMX H MeTOJHYECKHX HaBHIKOB pacyeTa H KOHCTPYHPOBAHHS
OCHOBAaHHH H (DYHJaMEHTOB,
. (popMIpOBaHHE HEOOXOMHMOH HHKEHEPHOH HHTYHIITHH H ITIa30Mepa IIPHMEHHTEILHO K

(yHJaMEHTHEIM KOHCTPYKIIHSAM H IPYHTaM HX OCHOBAHHIA.

IIpakTuyeckas padora Ne 1.
Tema: Pacuer M KOHCTpYHpoOBaHHe (pyHIAMEHTA MeJKOr 0 3aa0:keHust (PM3).
Ilens padoTbl: O3HAKOMJIEHHE C MeTOJaMHU OIpedesIeHNd T[IIyOMHBI 3aJ10KeHH

dbyHIaMeHTa.
JI71 BBITIOTHEHHNS JTaHHOIO IIPAKTHYECKOTO 3aHATHS CTY/IEHT JOJDKEH:

3HaTh - 0a3zy HOPMAaTHBHO-TEXHHYECKHX JOKYMEHTOB JUIS BBIIIOJHEHHSI PacYETHOIO
00OCHOBAHHS ITPOEKTHBIX PeIIeHHH 3JaHHS (COOPYKEeHHS) ITPOMBIIIUIEHHOIO H
I'pakKaHCKOr0 Ha3HAYEHH T,
- IapaMeTpsl PAacYeTHOH CXEMBI 37aHHS (COOPYXKEHHS), CTPOHTEIbHOH
KOHCTPYKIIMH  37aHHS  (COOPYKEHHS) IPOMBIIUIEHHOTO H  TI'PakKTaHCKOro

HazHaYeHHT,
-  MEeTOJHMKY BBIOIOJIHEHHS PacyeTOB CTPOHTEILHOH KOHCTPYKI[HH, 3JIaHHS
(COOPYKEHHS), OCHOBAHHS IT0 IIEPBOI, BTOPOH I'PYIMIAM ITpeJAeIbHBIX COCTOSHHIL,

— - METOJHKY KOHCTPYHPOBAHHS H I'pa(pH4YecKOoro o(poOpMIEHHS IIPOeKTHOH
JOKYMEeHTAI[HH Ha CTPOHTEILHYIO KOHCTPYKIIHIO;

— MCTOABI MATCEMATHYCCKOI'O dHAJIH34d H MOJCIIHPOBAHIA, TCOPETHYCCKOI'O H
IKCIICPHMCHTAJIIBHOI'O HCCIICAOBAHH A

YMeTh - IIPHMEHATh 0a3y HOPMATHBHO-TEXHHYECKHMX JJOKYMEHTOB IS BBIITOITHEHHUS
pPacyETHOrOo  OOOCHOBAHMSI ITPOEKTHBIX  PeNIeHHIl  3MaHHI  (COOPYKEHHS)

AOKYMEHT MOAMUCAH HayeHHT,
SNEKTPOHHOM NOANUCKIO -
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3MaHHS (COOpPYKeHHS), OCHOBAHHS IO IIEpPBOH, BTOPOH TIpyImIaM ITpelelIbHBIX
COCTOSHHI,
— - IIOIIB30BATHCSA METOAHKY KOHCTPYHPOBAHH S H I'papHUeCKOro o()OpMIEHHS
ITPOEKTHOH JOKYMEHTAI[HMH HAa CTPOHUTEIBHYIO KOHCTPYKIHIO
Braagers:  6Ga3z0il HOPMATHBHO-TEXHHYECKHX JOKYMEHTOB [UIS BBIIOIHEHHS PACYETHOIO
O00OCHOBAHHS ITPOEKTHBIX PEIIEHHH 3JaHHS (COOPYKEHHS) ITPOMBIIUIEHHOIO H
IpakaaHCKOro Ha3HaUYeHHT,
- METOAHKOH BhIOOpa ITapaMeTPOB PacuyeTHOH CXeMbl 3JaHHSA (COOpYXKeHHS),
CTPOHTENbHOH KOHCTPYKIHH 3JaHHI (COOPYXKEHHS) IIPOMBINDIEHHOTO H
IPakKAaHCKOro Ha3HaYeHH I,
- METOJHKOH BBIIIOJITHEHHS PACUETOB CTPOMUTEIIBPHON KOHCTPYKI[MH, 3IaHH
(COOPYKEHHS), OCHOBAHHSI IO IIEPBOIL, BTOPOH I'PYIMIaM ITpeAeIbHBIX COCTOSHHIT,
- METOAHKOH KOHCTPYHPOBaHHS H TIpadHueckoro oQOpMIEHHS ITPOeKTHOH
TOKYMEHTAIlMH Ha CTPOHTEILHYIO KOHCTPYKIIHIO
IIPH 3TOM (POPMHPYIOTCS KOMITET€HIIHH:
— IIK-3 - CrmocoOHOCTE IIPOBOAHTE pacueTHOe OOOCHOBAaHHE H KOHCTPYHPOBAHHE
CTPOHTEIILHEIX KOHCTPYKIIMI 3MaHHH H COOPYKEHII ITPOMBIIIUIEHHOI'O H IPaXXIaHCKOro Ha3sHaYeHH,
AKTYAJIBHOCTb TE€MbI
['myOHHBI 3amokeHHS (pyHAZaAMeHTa SBISeTCS OJHHM H3 BaKHEHIIHX (paKTOpoB Oe30IacHOMH
AKCIUTYATAL[HH 3IaHII H COOPYKEHHI H COOIIIOIEHH S HX KOHCTPYKTHBHEIX OCOOEHHOCTEH.
JIroOoH (pyHIaMEHT ITPOEKTHPYIOT Ha OCHOBE OIL[EHKH I'PYHTOB OCHOBAHHSI.
OLeHKa TPYHTOB OCHOBAaHHS M BBHIOOp THIIa (PyHIaMEHTAa PacCMaTpPHBAIOTCS OTIEIBHO
MTOCKOIIBKY 3TH BOIPOCHI SBIISIOTCS OOIIMMMH A1 (PYHAaMEHTOB MEeJIKOT'O H IITYOOKOI'O 3aT0KEHHIS.

B ocraimHOM ITPOCKTHPOBAHHCE QJ}HEMEHTE CKJIAABIBACTCA H3 PAdd 3TAIIOB, PCHOIACMBIX B
DHpE,[[EHEHHGﬁ ITOCIIEA0BATCIIBHOCTH.

1 — OIpPELENEHHE NTEHCTRBYIOIINX HarPy30K,

2 —BBIOOP OTMETKH 00pe3a (pyHIaMeHTa;

3 —BBIOOP IITYOHHBI 3alI0KeHH I (PYHIaMeHTa,

2 —OIlpeJlelIeHHe pa3MepoB IIOAOMIBEL (PYHIaMeHTa pacyeTaMH II0 IIpeJellbHBEIM
COCTOSIHHSIM OCHOBAHH 4,

S —KOHCTPYHPOBAHHE H pacyeT Tena (PyHaMeHTa.

OCHOBHBEIMH pa3zMepaMH (pYHIAMEHTa SBJIIIOTCS ITYOHHA €ro 3aJI0KEHHS, BBICOTA M IIMpPHHA
TTOJIOIIBEI (PYHAaMEHTA.

B 1mporiecce pereHus 3agad CTYIeHT JOIKEH HAYUHTHCS II0IIb30BaThCS IeH CTBYIOIIHMHI
CTPOHTEIILHEIMH HOPMAaMH H IIPABIIIAMH, PYKOBOACTBAMH, CIIPaBOYHBIMH H JINTEPaTYPHBIMH
MaTe pPHaIaMH.

PemeHnio 3amady JOIKHO TIPEAINECTBOBAThL M3YUEHHE COOTBETCTBYIOIHMX Pas3JlelIoOB Kypca
«OcHoBaHHMS H (QyHIaMeHTHI». IIpH BBEITOMHEHHH PaOOTBI PeKOMEHJAYETCS IIOIb30BaThCH
THTEPATYPOH, IIPHBEAEHHON B METOIHYECKIX YKa3aHII.

Teopernyeckast 4acTb

[Ipr IpOEKTHPOBAHMM 3HAaHHH H COOPYXKEHHII OIHHM M3 CIIOKHBIX BOIIPOCOB SBIIIETCS
peIeHHe 3a/jayu, CBSI3aHHBIX C YCTPOHCTBOM OCHOBAHHI H (DYHIaMEHTOB.

Jlimst mmonmydyeHHs HanOoJlee SKOHOMHYHOTO PeIleHHS ITPH INPOeKTHPOBAaHHH (PYHIaMeHTOB
3a71a4y HeOOXOIHMO paccCMaTpHBaTh KOMIUIEKCHO, OLIEHHBAS CIIeAYIOIIHE BOIIPOCH:

- BBHIOOp KOHCTPYKIHH (YHIAMEHTOB, YIOBIETBOPHTEIILHO PaOOTAOMMX IIPH JAaHHBIX
IPYHTOBBIX YCIIOBHSIX,

- BO3MOJKHEIE Je(opMaIiii TPYHTOB OCHOBAHHS COOPYKEHH S,

- crmoco0 TTDOMRROJICTRA 3eMISHRIX DA0OT M DAOOT I10 BO3BeAeHHIO (DYHIAMEHTOB.
LOOKYMEHT NOANMWUCAH
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rae hef — ITIYOHHA CTaKaHa, M.
['myOHHA cTaKkaHa IIPHHUMAETCS U3 YCIIOBHSA:
hee=hs + 0,05, m  (1.2)
r7e h; — IITyOHHa 3aIe]IKH KOJIOHHEI B CTaKaH (PyHZaMeHTa, OIpeIelsieTcs KaK OoJIbIlee H3
IBYX 3HAUCHHH
h: =(1,0...1,5)h;; m (1.3)
hs = k-d;, m (1.4)
r1e h. — BBICOTA ITOIIEPEYHOI0 CEYEHH KOIIOHHEI, M,
ds — THaAMeTp MIPOJOIILHOH apMaTyphl KOJIOHHEIL, ITIPHHHMAaeM d ‘S'”i“ =]16MM;
k=25 —Ko3Q(QHIMEHT aHKEPOBKH apMaTyphl KOIIOHHEI B CTaKaHe (PyHJaMEHTA.

MuHMabHas BEICOTa KeNe300eTOHHOr 0 (PYHAAMEHTa O] JKelIe300eTOHHBIE KOIOHHEI JIJIS
OTHOA3TAaKHBIX H MHOI O3Ta’KHBIX 3/TaHHI ITPHHIMAETCS U3 YCIIOBHSI HAJIeKHOT O 3aIl[eMICHH S
(pyHIamMeHTa B TPyHTe U paBHa Hy = 1,5 M.

OKOHYaTeJIbHas BRICOTA (PYHAAaMEHTa YTOUHSETCS IIOCIE OIpeJelIeHHS pa3MePOB ITOIOIIBEI.

Boioop enydounsl 3an0xceHus pyrnoamenma

0.00( )
DL -
oTM. NoAC.
9 A nogbnn'a
T, T
§% FL

| S

Prc.1. Cxema u1s pacuéra IITyOHHBI 3aJI0KEHHS ITOJOMIBEL (DYHaMEHTA.

OrnpeelieHHe TITYOHHBI 3aJI0KEHH I IIPOH3BOIUTCS ¢ YUETOM CIIEAYIOIHX (DaKTOPOB:

1. KimmmMaTH4eCcKHX YCIIOBHH MeCTHOCTH (ITyOHHA ITPOMEP3aHHS ITPYHTOB), €CIIH IPYHTHI
CTPOHTEIIBHOH TUIOINAAKH ITYYHHOOITACHBI.

2. UHKeHepHO-Te0JIOTHYECKHX YCIIOBHI CTPOHTEIILHOMH IUIOINAIKH (TTTyOHHa 3ajleraHis i
MOIITHOCTh HECYIIETO CIIOS TPYHTA).

3. KOHCTPYKTHBHBIX 0COOEHHOCTEH BO3BOAHMBIX H CYIIECTBYIOIIHX ITPHMBIKAFOIIHX
TUIOINAJ0K, COOPYKEHHI.

4. BermmumHbBI 1 XapaKTepa Harpy3KH Ha OCHOBAHHSL.

5. OTMEeTKa I10J1a IIEPBOro ATaka T 0.,000.
OTMETHM, 4YTO IIPH HEOOXOAHMOCTH Yy4YeTa IJIYOHHBI IIpOMep3aHHS T'PYHTOB, ITyOHHa
3aII02KEHH S (PyHIaMeHTa d JTOMKHA Y OBIIETROPHTE YCIIOBHIO:
OmnpelensdeM pacueTHYI0 TIITyOHHY CE30HHOTO ITpOMep3aHHS JI1 TIPyHTa, B KOTOPOM
pacrionaraeTcs Iojiommsa pyHaaMeHTa (HECYIIHH CI0H) 1o (popMyIe:
dr = kn'dpn;
TJie: T1e dy - pacyeTHas IITyOHHAa Ce30HHOIO IIPOMEP3aHts IPYHTA,
df, - HOpMaTHBHAS ITIyOHHA CE30HHOI'O ITPOMEP3aHI,
ki — K03 PHIMEHT, YUNTHIBAIOIIHIL BIIHSIHIE TEIDIOBOIO PeKHMa COOPYKeHHSL.

dfn — dﬂm

AOKYMEHT MOAIMMCAH ICTIEHHO PaBHBIII CyMMe aOCOMIOTHBIX 3HAYEHMIT
ANEKTPOHHOW NOANMUCHIO | P .
Ceprudbukar: | 12000002A633E3D113AD425F B50002000002A6 HMY B JaHHOM PaHOHE,
Bnageneu: lUeBayxopa TatkAHa AnercadpoBHa OIT ]‘[U,[[GI_HBOﬁ (byH,[[aMEHTa.

Reficmumner c oot ano] noTa MEKE { YCIIOBHH CTPOHTEIBLHOH IUIOMIAAKH HEOOXOMHMO,
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d Z d
Bce k03 HIMEHTH B IIPHBEAEHHBIX (popMymIax, TpHHIMAaroTcs cornacHo CIT 22.13330.2011 —
«OCHOBAHHE 3JaHHH H COOPYKEHHIY [3].
[Io rugporeoIormyecKuM YCIIOBHSM B IIEPHOJT CTPOMTEILCTBA M BKCIUIYAaTAL[HH COOPYKEHH S
(yHIaMEHTHI MeJIKOTO 3aJI0KeHHS 3aKIIaJbIBaEM BHIIIE YPOBHS I'PYHTOBBIX BOJ.
OrnpefensgeM TITyOHHY 3aJ0KeHHS IIOJOMIBEL (pYHAAMEHTa, HCXOAS H3 KOHCTPYKTHBHBIX

ocobeHHOcTeH 3aHu (pHe. 1).
['myGrHa 3a10KeHHs IO/ OIIBBI (pyHIaMeHTa, OIpeAesaeTcs clle] YoM 00pa3oM:
d=d;+ h+ hy— Ry,
rie tho - pasMep OT YHCTOrO IT0MIa ITOABAaNa 0 Iojia IIEPBOrO 3Taxa,
ity . Bemmumma 3arTyOleHH S ITOAOIIBEL (PYHAaAMEHTa OT HI3a I107Ia IToBaa;

h qf

hu - BBICOTA I[OKOJIBHON YaCTH 3[aHH.

[Io rugporeoIormyecKiM yCIOBHAM B IIEPHOJ CTPOUTEILCTBA M SKCIUIyaTallHH COOPYKEHHS
(yHIaMEHTHI MeJIKOTO 3aJI0KeHHS 3aKIIaJbIBaEM BHIIIE YPOBHS I'PYHTOBBIX BOJ.

Koncmpyupoearue pyHo amermos

[Tocne ompegeneHHs TITyOHHBI 3al0KEHHS, pa3Mepa IIOJOIIBEI (PyHIaMeHTa ITPOH3BOIHTCS
Ha3sHAYeHHE pasMepa H KOJIHYECTBAa YCTYIIOB, T.€. KOHCTPYHpPOBaHHE (yHIaMeHTa € Y4eTOM
MaTepHana. M3BecTHO, YTO B 3aBHCHMOCTH OT YCIIOBHII paOOThI MaTepHala, (PYHAaMeHTHl OBIBAIOT
KecTkHe H rHOKHe. K ’KeCTKHM OTHOCSTCS KaMeHHBIE H OeTOHHEIE (pyHaaMeHTHI. [1o popMe mogoIBeI
OBIBAIOT CIUIOIIHEIE, MACCHBHEBIE ITOJ] BCE COOPYIKEHH, CIUIOMIHBIMH JIEHTOYHBIMH - II0 CTEHBI 3J[aHHI
M aHAJIOTHYHEBIE KOHCTPYKIHH , OJJMHOYHBIMH — ITOJI, OTAEIFHEIE OITOPEI, CTOIOBI, KOIOHHEI, I PYIIIOBBIE
— TIOJ HECKOJIBKO OIOP M KOJIOHH. [IpH HasHaueHHH pa3Mepa YCTYIIOB (PYHJIaMEHTOB HEOOXOIHMO
HCKITFOUYHTh pabOThI MaTepHaia Ha H3THO, T.€. BBRIIIOIHHUTE YCIIO-BHSL, 3aIlMChIBAEMbBIE B BHIE

- BBICOTA HpI]]—[iITGﬁ KOHCTPVYKIIHH ITOJIA I1OJBAaJId,

a = ﬂp:p{rd_ -

?

Il a— YIOJI IHHHH YCTYIIOB (DYHAAMEHTOB,

(ypes — TIPEJIETIBHBIN YTOJI PACCEMBAHUS HAIIPSDKEHUN B MarTepuaine (pyHJIaMeHTa H BelIHYHHbI
IABJIEHHH Ha I'PYHT.

B 3aBHCHMOCTH OT MaTepHala HaHMEHBINAS BEICOTA YCTVIIOB 3aacTCI Mmin = 40 cM
IIOCTEIMCTOrO KaMHS, Mpin YCTYIIA = 00 CM — IS PBAHOIO, hmin = 30 ¢cM — ai1a 6eToHa. Torma s
I PHHEBL YCTYIIOB HMEEM byer = Nmin 12 anpeo.

[Tpn H3MeHeHHH TTTYOHHBI 3alI0KeHHS (pyHaaMeHTa TpeOyeTcs Mepe-Xo OT OJHOH OTMETKH K
APYTroH ycTyrnaMH BBICOTOH 0,5—0.6 M M COOTHOINEHHS UIMHEI YCTYIIa M BBEICOTHEI B IOpsake 2:1 B
CBSI3aHHBIX TPYHTaX H 3:1 — B HecBs3aHHBIX. K THOKHM OTHOCATCS Kelle300eTOHHBIE (PYyHAAMeHTHI. 110
KOHCTPYKIIHHM OHH MOI'YT OBITH JIEHTOYHEIE, OTAEIBHBIE, IIEPEKPECTHRIE, CIUIOIIHLIE B BHJIE IUIHTHL,
peOpHCThIE, KECCOHHBIE, KopoO4daTkle. [IpoyHOCTh MaTepHana THOKOro (pyHmaMeHTa ITOJOHParoT II0
pacyeTy KakK JJId KeJjie300eTOHHOH KOHCTPYKIIHH, padoTaroleH Ha H3rHo.

Kak m3BecTHO, KeJie300eTOHHbIe (PYHAAMEHTHI OBIBAIOT MOHOJIMTHEIE H cOOpHEIE. Hanmbompmee
IMpPHMeHEeHHe HMEIOT COOpHBEIE (pyHIaMeHTHI. JIeHTOUHBIEe (PyHIZAMEHTHI MOT'YT OBITh CITIOIIHBIMH H
MIPEPBIBHCTBIMH H COCTOSIT H3 OETOHHBIX OJIOKOB CTEH ITOJIBAJIOB H JKelIe300eTOHHBIX (pyHIaMeHTHBIX
IUTHT, pa3sMeHBI H MapKH KOTOPBIX YCTaHOBJIEHEL ' OCT oM.

[Ipu BEIGOpE I TEI TpeOyeTCs IMPOBEPHUTE OE€30IMaCHOCTE BEIIMYMHEI H3THOAIOIEr0 MOMEHTA
M, KOTOPBIN BOZHHKAET B €€ KOHCOJIH C JOITYCKAEMBIM 3HAYEHNEM M 50, HEOOXOMNMO BBIITOIHHUTE
yCIIOBHSI M <M gon.

_a -l P,
‘Mdﬁﬁ — .
NOKYMEHT nogrnncAH 2 s
ANEKTPOHHOM NOANMUCHIO , 3HaUeHHe KOToporo ykasemaercs ['OCT oM,
Ceptudpmkat: . 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lebayxoea TateaHa AnekcaHgpoBeHa

Nencreutened: ¢ 20.08. 2021 no 20.08.2022
HpII 3aJI0OKCHITH (pym[amema Hd Pa3JIMYHBIC I‘JI}’@HHLI ICPEXO] OCYVIICCTBIIACTCA CTYIICHSMH.



[IpephBHCTEIE TeHTOUHBIE (DYHAAMEHTHI IPHHHUMAIOTCS B IENISIX SKOHOMHH, B ITeckax [<0,75, B
TTIHHUCTBIX TPYHTaX [<0,5 IIpH OTCYTCTBHH TPeOOBAHMH ITOBBIIIIEHHOH KECTKOCTH. B ermyIiHbI

OITTHMAJIbHOI'O HHTCPBAJId MCKAY ITIHTAMIT OITPEACIIAIOTCA ITO (f[JGpI\I}"HEZ

b” .'R.'il' k
Cor :["”HW"Jfﬂ L

rae My — Ko3((PHIIHEHT YCIOBHIH pabOTHL, MPHHHMAeMbIH mi,=1,3, Ii1d rec-koB 1<0.,6, s
TTIHHUCTBIX TPYHTOB I1.=0; m, =1.0, mnsgmneckoB 0,6< 1< 0,75, A IIMTHHHUCTHEIX TPYHTOB 0< I1 <0.5;

by, — IIIMPHHA TIPHHSTOH TUIHTEHI,

b — PacdyeTHas HMIMPHHA JIEHTOYHOI O (PYHIaMeHTa,

R — pacueTHOe JaBJIeHHe Ha TPYHT, BEIYHCIIEHHOE JIJII CIIy4as CIUIOIMHOH (PYHIaMeHTHOMH
I PHHEI

n— JJIHHA (PYHIaMeHTHOH IUIHTHI;

R, —pacyeTHOE JaBJIIEHHE Ha IPYHT B CIIyYae IIPEPBIBHCTOH IUIHTHI.

[TpH KOHCTPYHPOBAHHH JOKHO OBITh BRIIOMHEHO YCIOBHE Copn<C<(0,9v- 1,2)M U
ogHOBpeMeHHO C<O, 71, a Takxe [,<1,4. Kak H B ciIy4ae CINIOIIHOrO (pyHaMeHTa, HeOOXOIHMO
IIPOBEPHTH IIPOYHOCTH KOHCOIIH.

OnpeoeieHue npeosapumeibHblX pa3mepoé RO00uIesl  (PyHOamMeHma
PasMepEI ITOAOIIBEI OIPEALIISIEM METOLOM ITOCIIEI0BATENBLHOIO ITPHOIIH KEHH 5.
BEIYHCIISIEM ITIOMIAAE ITOAOIIBEL A B IIEPBOM ITPHOIHIKEHHH
Ay =F, i /Ro-0,85y6emd.
[Togommy (pyHIaMeHTa ITpHHHMaeM KBapaTHOH.
HMcxonmss m3 Ai, BBRIUHCISEM INHPHHY IIOJOMIBEL (PyHAaMeHTa. /[ KBaJgpaTHOH ITOJIOIIBHI:

b’f: Al'} M.
PacuyeTHOe COITpPOTHBIIEHHE I'PYHTa OCHOBAaHH oIpeaersercs o ¢popmyiie (9.5) [6]:

Ye1 " Ye2 i !
R = - - - [MY Ky ob - yn + Mgdyyp + (Mq — 1)dpYir + Mccn]

TAE Ye1 H Yep - KOB(QOHIHEHTH YCIOBHH pPalOOTHI T'PYHTOBOIO OCHOBAHHS H 3IaHHSI BO

B3aNMOIEHCTBHH C OCHOBAHHEM, OITPEIEISOTCS 110 Tadmmiie 5.4 [S].

k = 1,0 — xospduIiHeHT HaJeKHOCTH, IIPHHHMAEeMBIH PpaBHBIM 1, Korja ITPOYHOCTHEIE
XapaKTepHCTHKH TpyHTa (@ H C) ONpeleleHBl, KaK 3aJaHO B IIpOeKTe, IIO0 Ppe3ylbTaTaM
HETIOCPEACTBEHHBIX HCIILITAHHI I'PYHTOB CTPOHTEIRHON TUIOINAIKH.

My Mg, M - K05} QHITHEHTEL, TPHHUMAEMEIE 110 TalImHIE 5.5 [5] B 3aBHCHMOCTH OT PacYeTHOr 0
3HAYEHHS VITIa BHYTPEHHErO TPEHMSA @ TPYHTA, HAXOMSIIETOCS HEIMOCPEACTBEHHO TIOJ ITOHOIIBOM
PpyHIaMeHTa, T.e. pabodero cios. [Ipu ¢ = 18° (CYIITHHOK XelITO-0YPHIH ) ITPHHHMAEM:

My, =043 Mg=273; M =5,31.

k- - K03 prIIHeHT, IIPHHIMaeMBIi paBHBIM: TIpH b <10 M k- =1;

b - IIHpHHA ITOAOIIBEI (PYHIaMEHTa, M.

d - rnyOHHa 3alI0KeHHT PyHJaMeHTa OT YPOBHS IJIAHHPOBKH, M.

¥y - ocpefHeHHOoe (TI0 CITOSM) 3HaueHHe YAeTbHOro Beca IPYHTa, 3aJIeraromiero BhIIe OTMETKH

3aJI07KeHI A ITONOIIBE QpyHIaMeHTa, kH/m’
Y hy +hyyp, +hayns
Tu = h, +h, + h;
rae: hy, h, 1 hy — MOITHOCTH BRIIIEIEKAINMX CIIOEB IPYHTA
Yy — PaCYETHOE 3HAUYEHHE YIEIbHOTO Beca IPYHTa, 3aJIeTaroIer 0 HUKe TIOJ[OIBEI ()YH[aMEHTA |
cif — PacueTHOe 3HaYeHHe VJEIbHOIO CIEIUIEHHS TPyHTa, 3aJIeraloIlero HEeIloCPeICTBEHHO
IO Mo oInBoH pyHaaMeHTa, KlIa. [IpuHIMaeM ¢ = 21,5 kl]a.

‘i _'ﬁ_ﬂﬁﬁéﬁ:’-ﬁdﬁﬁﬁa&h SO TTIPYAHBIX. H O BHYTPEHHILX (1)}"HI[E1MEHTGE OT IIOIIA

SNEKTPOHHOW NOAMUCHIO
Ceptudukar:; 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: LleBayxoea TateAHa AnekcaHapoBHa

T YPOBHS IJTAaHHPOBKH JO TTONa ITojiBajia | 5], M:
PHOIIH KEHHH

[eiicTeutenen: ¢ 20.08.2021 no 20.08.2022 /Ro -0,853y6emd
Mcxons u3 Az, BEIYMCIIEM IINPHHY ITOAOIIBH (pYHIaMeHTa.



[IpoBepsseM OTHOCHTEIBLHYIO PA3HOCTh 2-X 3HAUeHHH b (b;; b2):
(b2—b1)! b2
[ IpexpariaeM BEIYHCIIEHHS IIPH OTHOCHTEJIbHOH PasHOCTH MeHbIIe 10%.
Beruncisiem cpeHee JaBeHHE IO ITOIOMIBON (PyHIaMeHTa
P=(Fou+Gon+Greu)/A
PaccunTeiBaeM 3HadyeHHe K TIpH b,

Pacuém oasnenua Ha noocmuiarouiil cioi
[IpoBepsieM BEITIOITHEHHE CIEAYIOIIHX YCIIOBHIL:

-

R..el a

"
1]~

I

Tz
Pucynox 2 Jlaenenue na cnabwiii noocmunaroujiiii cioii 2pyHma

El) CpcaHCcC MOdBJICHHC IIOJ ITOOIIBOH (1)}"I-I,I[EILIEHTE1 HS OOIXHO IIPCBBIIATE PaCHCTHOI'O

COITPOTHBIICHHA I'PYHTAa OCHOBAHH A, T.C. P<R .
6) IIPpH IIEHCTBHH MOMEHTA B OJHOM HaIIpaBJICHII JaBJICHHE IIO HaHbolee 1 HaHMCHCC]

HarpyKeHHOH I'paHBIO (PyHAaMeHTa JOIKHO OBITh COOTBETCTBEHHO: Phox < 1.2R klla
H P}f!i}i:j 0-,
Nog
. - SEERrn I TR R AR
o I',. 'lf . " I T
b ||

Pucynox 3 Pacuemnas cxema x npoeepke 0agneHus Ha ROOCIMUNAOWULL cIotl ciabozo pyHma.

s _"/'_'-" F . F . \‘_ £ X x f'! r
AOKYMEHT NOANVCAH vy +F ,d )/ W,
BMNEKTPOHHOW MOAMMUCHIO ’ ’
Ceprudukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxopa TateAHa AnekcadHopoBHa

Nencreutened: ¢ 20.08. 2021 no 20.08,2022 IRKO K CG@J]IG,I[EI—]IIIG).
CMEI_[[E],EM IHOJOHIBY d)}fHI[ElMEHTa B HaITPaBIICHII ,I[EﬁCTEI[:‘rI MOMCHTA OTHOCHTCIIBHO HE]’[G,I[BH}I{HGﬁ



KOJIOHHBI, TOT/[a BEIIMYHHA 3KCIIEHTPHCHTETA e, M - PaBHA PACCTOSHHIO OT I[EHTpPa ITOMOMIBBI IO
TOYKH IIepecedeHHs OCH KOIOHHBI ¢ ITOJOIBOH (yHAaMeHTa (pHC. 4). 3HaYeHHT Pug H Pmin IS
ITPOBEPKH BBIIIEIIPHBEICHHBIX YCIIOBHI OITPeIelsieM 110 (popMyIIe:

By = (wa +Ggy +Grpy )"FAi le +Fypyd - (_wa +Gyu +Grpy )‘-’@:wax

ITEX
min

Ecan ycimorus coOmogaroTcs, TO IS JaIbHEHIIMX pacyeTOR IIPHHHMAEM ITOCIIEAHIE 3HAUeHH S
b, U A,.

Fan
F, /J\H”’" DL
LTI r - Pruc. 4. Cxema pasMelleHHS TIOAOIIBHI  (pyHJaMeHTa
' OTHOCHTEJIbHO OCH KOJIOHHBI ITPH I[€HTPalbHOM HarpyKeHHH
. r (INTpHXOBasg IHHHS), IIPH JeHCTBHH 3HAUHTEILHBIX II0 BEIHUHHE
L . eia
i | E —— MOMEeHTOB (cIuIommHas JIHHHA): 0 — TOUKa MepecedyeHHSI OCH KOIIOHHBI
Cew ol o ¢ nmomommBoH (pyHAaMeHTa, 0' — reoMeTpHYECKHH IIEHTP ITOJOIIBEI
- PpyHIaMeHTa
T-T
R
B i
I i
I o o I
| D
| |
- i
Bl .
-
£

IIpumep pemnenus sagaqun Ne 1
PacueT 1 KOHCTpyHpOBaHHE (PYHIZAMEHTa MEJIKOI'0 3aJI0KeHH
McxomHeie TaHHEIE:

Harpyska Ha BepXHHI 00pe3
pyHmaMeHTa
Fy., M 11, Fh.11.
kH kKH KH'M
1350 135 18

I pyrmur ocnoeams:

1-i1 cioit — yepHOo3eM, MorHocTh 0.3 M, ¥;; = 17,0 kH/v?

2-H CIIOH —CYITHMHOK ¢ 4yepHO3eMoM, MommmHocTh 0,7 M, ¥ = 19,3 xH/™M’, ¢ Ro= 221 xIla;
cn=24.5 lIla; 0,=21%; E =15500 xIIa.

3-0if CTI0H — CYIIIMHOK KelTo-0yphIii, MomHocTh 4.2 M, ¥ = 19,5 kH/MC; v, = 9,92 xH/M'; ¢
Ro= 297 xlIla, c,=21,5 kIla, ¢,=18" E =13500 kI1a;

PasMepslI ITOAOIIBEL OIpeAesseM METOLOM ITOCTIEA0BATEIFHOTIO ITPHOIIHKEHH 4.

BEIUHCIISIEM TUIOIAAE ITOAOIIBE A B ITEPBOM ITPHOIIKEHIH

Aj=Fy11/Ro -0,85y6em-d = 1350/(297-0.85 - 24 - 1,5) = 6,48 M".
[Togommy (pyHIaMeHTa ITPHHHMAaeM KBapaTHOH.
Mcexomst m3 Ay, BRIYHCISEM IIHPHHY IIOJOMIBEL (pyHAaMeHTa. IS KBaApaTHOH IO OIIBEI:

bi=JA; =254 M

BOIMET O MEAH 1 onpegiensercs 1mo popmyie (9.5) [6]:
3NEKTPOHHOW MOAMUCHIO HPEA popmyme (9.5) [6]

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnageneu; LLleBayxoea TateaHa AnekcaHapoBHa i d — d
Aene / H [qdayn + (Mg — 1)dpyn + Mecy|

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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TAE Ye1 H Yoo - KO3 HIMEHTH YCIOBHH palbOTBHI T'PYHTOBOIO OCHOBAaHHS H 3JaHHS BO
B3aHMOJICHCTBHH C OCHOBaHHEM, ompeernsrorcsd mo Tadmme 9.1 [6]. IlpurnMaeM Yo = 1,1 Yoo =
1,0.

k = 1,0 — xoapduineHT HaAeXKHOCTH, ITPHHHMAEeMBIH PpaBHBIM |, Korja ITPOYHOCTHBIE
XapaKTEPHUCTHKH TIpyHTa (@ H C) ONpeldeleHBl, KaK 3aJaHO0 B IIPpOeKTe, IIO0 Ppe3ylbTaraM
HEITOCPEACTBEHHBIX HCITBITAHNI IT'PYHTOB CTPOHTEFHOMN TUIOINAIKHA.

M, Mg, M - KO3} QUITHEHTEL, TTPHHIMAEMEIE IO Talrmiile 6.1 [6] B 3aBHCHMOCTH OT pacuYeTHOTO
3HAYEHHS VYITIa BHYTPEHHETO TPEHHSA @ TPYHTA, HAXOMSINETOCS HEIMOCPEACTBEHHO IIOJ ITOHOIIBOH
(pyHIaMeHTa, T.e. padodero cinosd. [Ipa ¢ = 18° (CYIIHHOK KeIT0-0yPhIH) ITPHHIMAEM:

My, =043 Mg=273; M =5,31.

k- - K03 pHITHEHT, IIPHHIMAaeMBIH paBHBIM: ITIpH b <10 M k. =1;

b - IIHpHHA ITOAOINBE (PYHIaMEHTa, M.

B maHHOM ciydae g (yHAaMeHTa H3 COOPHBIX Kelle300eTOHHBIX 3JIEMEHTOB IIPHHHMAEM k: =

d - TiyOHHa 3anoKeHHS (QyHIaMeHTa OT YPOBHS IDIaHHPOBKH, M. COITIacCHO IPOBeJcHHBIM
BBIIIIE BRIYHCIIEHHSIM d = 1.5 M.
Y - OocpemHeHHOe (IO CIIOAM) 3HAYeHHEe VYAESNBHOrO Beca TPYHTA, 3aleralollero BBOIE OTMETKH
3aII0KeHH S TIOJIOIIBE GpyHIaMeHTa, kH/m’

Vi = Yia “hy +hoyne +hsyps
1 h, +h, + h;
rae: hy, h, 1 hy — MOIITHOCTH BRIIIETIEKAIIMX CIIOeR I'pyHTa (coorBeTcTBeHHO 0,3 M, 0,7 1 0,5

M),
17,0-0,3+19,3-0,7+ 19,5-0,5
07+ 03+ 0,5
Y =19,5(kH/m3)

Y — PacYETHOE 3HaUYeHHe Y/IeJIbHOTO Beca TPYHTA, 3alleTaloIer o HIKE ITOOMIBEL (PyHIaMeHTa ;

cif — PaCUeTHOE 3HAYEHHE VAECIBHOIO CLEIUIEHHS TIPYHTA, 3alIeralOliero HETIOCPEICTBEHHO
IO Mo oInBoH pyHaaMeHTa, Klla. [IpuHIMaeM ¢y = 21,5 kl]a.

dr- TIpHBelleHHas ITyOHHa 3aJI0’KEHHS HapyKHBIX H BHYIPEHHHX (YHJAMEHTOB OT IIOIIa
IOBANA, M,

Yi = = 18,9(xH/M3)

d; =d =1,5M—HeT nojBana
dp— TITyOHHa TTOJIBalIa, paBHASA PACCTOSHHIO OT YPOBHS IUIaHHPOBKH JI0 ITONa MmoaBsana [6],
M:
dp=10
PaccunteBaeM sHaueHHe R mmpu h = 2,54 M.

R==—"[043-1-2,54-195+2,73-15-189+ (2,73 -1)-0-18,9 + 547 -21,5] =

237.9 xlla.
BEIYHCIIsIEM TUIOINAAE ITOAOIIBEL BO BTOPOM ITPH O KEHHH
Az =F,11/Ro -0,85y6emd = 1350/(237,9 0,85 - 24 - 1,5)=6.,51 »°
HMcexonst n3 Az, BRIYHCISIEM IIHPHHY ITOMOINBBI (pyHAaMeHTa. IS KBaApaTHOH ITOJOIIBHI:
b=/ 6,51 =255 M.
ITpoBepsieM OTHOCHTEIBHYIO Pa3HOCTh 2-X 3HaUeHHH b (b; = 2,54 m;, b2 = 2,55 M):

(2,55 -2,54)/2,55 = 0,004

OTHOCHTEJIPHAS Pa3sHOCTh MeHbIIe 10%.

AOKYMEHT NOANMCAH
IANEKTPOHHOW NMoarnnchbio

(H-m nipuanimaeM b =26 M, A=06,76 M.

BII:
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
|_1'YI'L[[HI\-IEHTH HE OOJIZKHO IIPEBBIOIIATE PACHCTHOI'O

6) IIPpH IeHCTBHH MOMEHTa B OJHOM HalIpaBJIICHHH J4BJIICHHE IIO][ HaHnbonee H HAHMCHCC,
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HarpyKeHHOH I'PaHbIO (PyHIaMeHTa JOIKHO OBITh COOTBETCTBEHHO:

P <12R=2862 lla nu lwin 20,
P =(F, ,+G,, +G,, I Ax(M  , +F,,d)/W,

ITELX
T

rie W, =bl"/6=2,62,6%6 =293

Poax, min=235,7 £ (135+18-1,5)/2,93 = 235,7 + 55,3;

Pnax291.0 <1.,2 R= 286,2 kl1a

P min = 180,4 = 0; yci1oBHE He COOIMIOIAETCSL.
CMeIllaeM IOJIOIBY (PyHIaMeHTa B HaIIpaBIEHHH JeHCTBHI MOMEHTa OTHOCHTEIIbHO HEMOABHIKHOM
KOJIOHHBI, TOTZa BEMHYHHA SKCIEHTpHCHTETA ey = 0,00 M - paBHA pacCTOSHHIO OT LIEHTPA ITOJ[OIIBEI
0 TOYKH IepecedeHHs OCH KOIIOHHBI ¢ ITOAOMBOH (pyHIameHTa (pHc. 5). 3HaUeHHST Pumax U Pmin T
ITPOBEPKH BRIMIENTPHBEIEHHBIX YCIIOBHI OIpeAesIsIeM 1o (popMyIIe:

JF:T:_-JJ; — (FVJI + G@H + GI‘PJI )‘IIIr A i lM}i'*H + ’F:frjfd o (_F'If'Jf + G@:Jﬁ + GFPJI }?diJf W}i'
an.n min=235,7 + [135 + 18 ' 1,5 - (1 350 + 6,76 - 1,5 ' 24) ' 0,01 ] f2,93 - 235:72|Z 50:0?
Pnaxv= 2857 <1,2 R = 286,2 kl]a.
Punin= 185.7 xklla > 0. Ycinoruga coOnrogarTCs.

Tl [alpHelIX pacueToB IIpHHUMaeM b =2.6 M, A = 6,76 M”.

KﬂHTpﬂﬂthlE BOIIPOCHI

1. Kakue paxkTOpsI BIIHSIOT HAa BEIHYHHY ITOTPeOHOH IUIOINA H (pyHaaMeHTa?

2. Kak H3MeHHTCS BelIMYHHA ITOTPeOHOH IIOINaAH (pyHIaMeHTa ITPH YBEIIHYeHHH PacyeTHOM
BEPTHKAIILHOH HArpy3KH?

3. IIpn xaKOM COOTHOIIEHHH ITOTPEOHOH, MHHHMAJIbHOH H MAaKCHMAJIBHOH TIIOIIAEH
(yHIaMeHTa KOHCTPYHPYIOT (PyHAaMeHT ¢ MHHHMAaJIbHBIMH Pa3MepPaMH?

4. IIpn KaKoM COOTHOIIEHHH ITOTPEOHOH, MHHHMAJIbHOH H MAaKCHMAJIBHOH TIIOIIAEH
(yHIaMeHTa KOHCTPYHPYIOT (PYHIaMEHT ¢ MaKCHMAaIbHEIMH pazMepaMH?

5. Mcxonad 3 Kakux cooO0paXeHHH Ha3HAaYaeTC s KOIHYECTBO YCTYIIOBR?

6. UeMy paBeH MHHHMAJIBHEIH H MAaKCHMAaJIbHBIH BBIIIET YCTYIIA?

7. KakoBa 1mociie1oBaTeIbHOCTh KOHCTPYHPOBAHHS (DyHAaMeHTa ?

CIIMICOK JIMTEPATYPEI
IlepeyeHb OCHOBHOM JIMTEPATYPhI
1. BapmenkoBa E.B. Pacyer cHcTeMsl 37aHHe - (yHIZaMeHT - OCHOBAaHHE C

HCIIONIb30BAHHEM MOJEIIN JABYXCIIONHOH OalkM Ha YIPYTOM OCHOBAHHH BHHKIIEPOBCKOIO THIIA
| SneKTpOoHHBIH pecypc|: yueOHOe mocoone/ bapmenkoBa E.B.— DneKTpoH. TeKCTOBBIE JaHHBIe.— M.
MOCKOBCKHH I'OCYAapCTBEHHBIN CTPOHTENBHEI YHHBEPCHTET, AH I Op Memna, 5bC ACB, 2015.—
35 ¢.— Pexamm moctyma: http://www.iprbookshop.ru/40439.— 5BC «IPRbooksy, 1o mapormto
2. OcHoBaHHS H (PYHIAaMeHTHI [ONIeKTpPOHHBIN pecypc|: MeTommdeckoe ITOocOOHE K
BBIOTOITHEHHIO KYPCOBOI'O IIPOEKTHPOBAHHS IS CTYAEHTOB II0 HaAIlpaBIeHHIO IMOATOTOBKH 270800.62
«CtpontensctBO» mpodmnb («IIpoMBIOIIeHHOEe H TpaXKJaHCKOe CTPOHTEILCTBO»)/ — DIEKTPOH.
TEKCTOBBIe  JaHHBIe.—  UYepkecck:  CeBepo-KaBkaszCkas  IOCYZApCTBEHHAsS  I'YMaHHTapHO-
TexXHolmornyeckas akagemus, 2014.— 97 ¢.— Pexum pocryna: http://www . iprbookshop.rw/27214.—
OBC «IPRbooks», 1o mapomto
NOKYMEHT MOONUCAH 1 pyHIZaMeHTOB | OIeKTpOHHEIH pecypc|: yueOHoe
ANEKTPOHHOW NOAMWUCHIO .B.— DIeKTpOH. TEKCTOBEIE JaHHEIE.— belropon:
Ceptudpmkar: 12000002A633E3D113AD425FB50002000002A6 | .
Bnapeneu: Webayxoea TatbAHa AnekcaHapoBHa I YHIBEPCHICT M. B.I' LH};XGEB'? ObC ACB,
okshop.ru/28392.— S5BC «IPRbooksy, 1o mapoimo

Nencreutened: ¢ 20.08.2021 no 20.08.2022
HEpE‘IEHb ﬂﬂﬂMHHT&HbHDﬁ JIHTEPATYPhbI



12

}. AnekceeB C.M. MexaHnKka TPYHTOB, OCHOBaHHSI H (yYHIaMeHTHI |ONeKTpOHHBII
pecypc|: yuebHoe nmocodne/ AnekceeB C.M., AnekceeB I1.C.— DneKTpOH. TEKCTOBBIE JaHHbBIe.— M.:
Y4yeOHO-MEeTOAHYECKHH IL[EHTP I10 00pa30BaHHIO Ha KEJIE3HOI0POKHOM TpaHcropTe, 2014 — 332 ¢.—
Pesxxamv mocryra: http://www.iprbookshop.ru/45278 — 3BC «IPRbooks», 1o mapormo.

J. CII22.13330.2011. OcHOoBaHHMS H (PYHIAMEHTEHI 37IlaHHI H coopy:KeHmi. — M., 2011,

6. CIT24.13330.2011. Cpaiinbie ¢pyHIaMeHTH. — M., 201 1.

7. CII126.13330.2012. @yHaaMeHTHI MAaIllHH ¢ JHHAMHYECKHMH HarpyskamMH. - M., 2012.

8. CII 25.13330.2012. OcHoBaHHI H (PYHJAaMeHTHI Ha BEYHOMEP3IBIX I'pyHTax. — M.,
2012.

9. CII 47.1333.2016. HHXeHepHBIE M3BICKAHHS I CTPOUTENhCTBA. (OCHOBHBIE

rmonoxkeHus. — M., 2016

IIpaxkTH4yeckasn padora Ne 2
Tema: Pacuér cBaiiHoro ¢pynaamMeHTa (BHCAYHE 320HBHbIE CBaH)
Ileas padoThl: OnpelencHie HecyHieil CITOCOOHOCTH OMHHOYHON CBaH IMPH JIeHCTBHH BePTHKAILHOIT
HArpy3KH, KOHCTPYKTHUBHBIX ITapaMETPOB POCTBEPKOB KYCTa CBal

JITISI BBITIOIHEHHST JAHHOI'O MIPAKTHYECKOI'O 3aHATHS CTYIEHT JOJDKEH:

3HaTh - 0a3y HOPMAaTHBHO-TEXHHYECKHMX JOKYMEHTOB /IS BBINIOJIHEHMS PaCUYETHOIO
O0OCHOBAaHHMS TPOEKTHBIX PelleHHH 3JaHHSI (COOPYKEHHS) ITPOMBINIIEHHOIO H
IPakKIaHCKOr0 Ha3sHAUYEHH A,
- TIapaMeTphl pacYeTHOH CXeMbl 3JlaHHI (COOpPYKEeHHS), CTPOHTEIbHOMH
KOHCTPYKIIHH  3JaHHS (COOPYKEHHS) IIPOMBIIUIEHHOIO H  I'PaKIaHCKOIO
HazHauYeHH T,
-  MEeTOAHMKY BBIIOTHEHHS PacuYeTOB CTPOHTEINBLHOM KOHCTPYKI[HH, 3IaHHS
(COOpY KeHH ), OCHOBAHH IT0 IIePBOI, BTOPOH I'PyIIIaM IpelebHBIX COCTOSHHI,
= - METOJHKY KOHCTPYHPOBAaHHSI H IpapHYeCKOro o(popMIEHH S TPOeKTHOH
TOKYMEHTALIHH HAa CTPOHTEIbHYIO KOHCTPYKI[HIO
= METOABI MaTeMaTHYECKOI'0 aHaIMH3a H MOJEITHPOBAHH S, TEOPETHYECKOI O U
BKCIIEPHMEHTAIbHOTO HCCIIEAOBAHIS

YMeTs - IpUMeHATh 0a3y HOPMAaTHBHO-TEXHHYECKHX JOKYMEHTOB IS BBIITOIIHEHH S
pacyETHOro OOOCHOBAaHHMSA  ITPOEKTHBIX  PeIleHHH  3JaHHI  (COOpYKEHHS)
ITPOMBIIIIEHHO O H IPaKIaHCKOI0 Ha3HAYEeHH,
- TIPHMEHSITH ITapaMeTphl PacueTHOH CcXeMbl 3JaHHS (COOpYKeHHS), CTPOHTEIbHOH
KOHCTPYKIIHH  3JaHHS (COOPYKeHHSI) IIPOMBIIUIEHHOIO H  TI'PaXkKIaHCKOIO
HasHauYeHH T,
- TIONB30BATHCSI METOMHMKOH BBIIOMHEHHSI PAcUeTOB CTPOHTEIBHOM KOHCTPYKI[HH,
30aHHSI (COOPY’KEHHS), OCHOBaHHS IIO IIEPBOH, BTOPOH TIpyImiaM IIpeJelbHBIX
COCTOSHHI,
= - IOIL30BAaThCI METOTHKY KOHCTPYHPOBAHH S H I'Pa(pHIECKOro 0(pOpMIEHHS
ITPOEKTHOH JOKYMEHTAIMH HA CTPOHTEIBHYIO KOHCTPYKIIHIO

Brnagers:  0a30l HOPMATHBHO-TEXHHYECKHX JOKYMEHTOB JUIS BBIIIOIIHEHHS PaCUYETHOIO
OOOCHOBAHHS ITPOSKTHBIX PEIIEHHH 3JaHHSI (COOPYKEHHS) IIPOMEBIIUIEHHOIO H
IPakKIaHCKOr0 Ha3sHAUYEHH A,
- METOAHKOH BhIOOpa ITapaMeTPOB PacueTHOH CXeMbl 3JaHHSA (COOPYKEHHS),
CTPOHTEIbHOH  KOHCTPYKIIMH 37aHHS (COOpPYKEHHS) IPOMBIIIIEHHOIO H

Irpa’kIaHCKOro HasHAUEHH T,
- MPTONTUKON _REITIONMHAHUY  NACUATOB CTPOHTEIIBHON KOHCTPYKIMHH, 3IaHHT

AOOKYMEHT NoarnnncAH w -
INEKTPOHHOM NOANMMUCHIO BTOPOH I'pyIiaM ITPpCACIIbHBIX COCTOMHHIT,
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 5 I‘pﬂ(l)H'LIE: CKOI'O G(l)DpIuIJIEHI[H HpﬂEKTHGﬁ
Bnapeneu: [ebayxaga TaTkaHa AnexkcaHiposHa STPYKITHIO

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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— IIK-3 - CrmocoOHOCTE IIPOBOAHTE pacueTHOE OOOCHOBAaHHE H KOHCTPYHPOBAHHE

CTPOHTEIILHEIX KOHCTPYKIIMI 3IaHHH H COOPYKEHHI ITPOMBIIIIIEHHOI'O H I'PaKIaHCKOr O Ha3HAUYeHH 5,
AKTYAJILHOCTb TE€MBI

B Tex ciydasx, Korjga ¢ IIOBEPXHOCTH 3aJIEraloT CIIOH CIa0BIX TPYHTOB, HE OOIAJaroIHX JO-
CTaTOYHOH HeCYIleH CITOCOOHOCThIO, YTOOBI CIYKHTh OCHOBAaHHEM M (DYHAAMEHTOB MEJIKOIO
3aJI0KEHH S IIPOEKTHPYEMOI'O COOPYKEHHS, BOSHHKAET HEOOXOMMMOCTD TIepeaayll Harpy3KH Ha Golee
IUIOTHBIE TPYHTHI, PACIIONOKEHHBIE Ha HEKOTOPOH ITYOHHE. B 3THX YCIIOBHSX Yallle BCErO MPHOEraroT
K YCTPOHCTBY (DYHAAaMEHTOB H3 CBail.

B Hacrosamee BpeMS B CTPOHMTENILCTBE IIPpHMeHseTcs Oormmee 150 THIIOB cBaH H HX
KOHCTPYKTHBHBEIX BHAOB, KOTOPBIE ITPHHATO KIACCH(MHIMPOBATh IO JBYM OCHOBHBEIM ITPH3HAKAM. IIO
XapakTepy Iepefadll Harpy3KH Ha TPYHT H IO YCIIOBHSIM H3T OTOBRJIEHH S CBal.

Teopernyeckasi 4acThb

CBael Has3bIBAIOT ITOIPYKEHHBIN B I'OTOBOM BHJIE HIIM H3TOTOBIIEHHBII B I'PYHTE CTEPKEHB,
IpeaHa3HAYEHHBIH IS IIepefauil Harpy3KH OT COOPYKEHHS Ha IPYHT OCHOBAHMS. ['DPYIOIBI HIIH PSIBI
CBaH, OOBEJAMHEHHBIE TIOBEPXY PAaCIPEACIMTENILHON IUHTON MM OalkKoH, OOpasyIOT CBaHHBII
¢yHIaMeHT. PacnipeelmTeIbHbIE TTHTH H OaJIKH, BEITIOIHEHHEIE, KaK ITPAaBHJIO, H3 MOHOIHTHOTO HIIH
cOOpHOro Kene300eTOHa, Ha3hIBAIOT POCTBEPKAMH. POCTBEPKH BOCIIPHHHMAIOT, PACIIPEAEIISIOT H
NepeJaroT Ha CBaH Harpys3Ky OT PacIOOKeHHOI0 Ha (PYHIaMeHTe COOPYKEHHS.

K BHCSUMM CBasiM OTHOCSTCS CBaH, OIMHPAIOINMECS Ha CKHMaeMble I'PYHTHL. l1loa AeHcTBHEM
IIPOAOIEHOrO YCHIIMS N BHCSYAS CBasd IONYYaeT BEPTHKAIBHBIE TIEPEMEINEHHS, JOCTATOYHBIE IS
BOSHHKHOBEHHS CHII TPEHHS MEXKIV CBacH H T'PYHTOM. B pesyibraTre Harpyska Ha OCHOBAaHHE
Iepegaercs KaK O0KOBOH ITOBEPXHOCTHIO CBAH, TaK H €€ HHKHHM KOHI[OM.

Hecyimas cmocoOHOCTE BHCSYEH CBAM OIPEAEISIETCS CYMMOH COITPOTHBIIEHHS CHII TPEHHS IIO
ee OOKOBOH ITOBEPXHOCTH M I'PYHTA ITOJ OCTPHEM. TPEHMS MeXIYy CBacH M IPYHTOM. B pesyibrare
Harpyska Ha OCHOBaHME IlepefacTcsd KaKk OOKOBOH ITOBEPXHOCTBIO CBaM, TaK M €& HIDKHHM KOHI[OM.
Hecyimass criocoGHOCTE BHCSYEH CBaH OIPEHEISeTCS CYMMOH CONPOTHBIIEHHS CHII TPeHHS IO ee
OOKOBOM ITOBEPXHOCTH M I'PYHTA ITOJ OCTPHEM.

OnpedeseHue OJIUHBI c8AU.

MuHHMaIbHas JJIMHA CBaH L JOIKHA OBITh JOCTATOYHOH JJIS TOrO, YTOORI IIpope3ars ciradble
TPYHTBHI OCHOBAHMS C 3arIyOIIeHHEM Ha MHHHMAJIBHYIO BETHYHHY Al B HECYIIHH CIIOH.

[ =H, +Hy, + H; + Ah + 0.1 — H,,

rie. L — JoiHa CBaM, IIPHHHMAETCS KpaTHO 1 M;

H; — MOIIHOCTE CIIOEB IPYHTOBOI'O OCHOBAHHS,

0,1 — 3a7ieIKa CBal B POCTBEPK,

Ah — IIPHHUMAETCS ¢ YUYETOM 3aJ[€IKH CBaH B HECYII[HH CJIOH I'PYHTA.

Bennunna Ah 3aBHCHT OT IIOKa3aTells TEKYYECTH IIIMHHCTOIO IpyHTa [1:

—1pH It < 0,1 Ahpin = 0,5 M:

—1pu I > 0.1 Ahpin=1...1,5M.

JII1s1 TIeCYaHBIX TPYHTOB: INIOTHEIX Al = 0,5 M; IIECKOB CPeJHEH INIOTHOCTH Al = 1 M.

['myGHHa 3a10KeHI S TIOAOIIBEL POCTBEPKA IIPHHHMAETCS HE MEHEE!

Hy, = dg + hey + hy

rae. d: — rIryOHHaA IToJBajIa, M,

hes = 0,2 M — TOMIMHA KOHCTPYKI[HH II0JIa IT0/IBANA;

hy, = 0,4 M — BEICOTA IUTHTEL POCTBEPKA.

Onpeodenernue Hecyuieil cnocobrnocmu ceau no zpyumy Fd u pacuemnoil Hazpy3ku Pcé Ha 00HY

céedno.
ILTantmrrrima arran~abrranmy LA v~ LT nivrramirarr nn “F “F “F
IOKYMEHT NMOAMNMCAH OHMBHOH H BJIABIIHEACMOH CBaH H CBaH Gﬁﬂﬂﬂlﬂ{ﬂj
3ANEKTPOHHOW NOANMCLIO 1 CHIIMAIOI VIO HAI'PY3KY, CIICAYCT OIIPCACIIATE KaK
Cepruchikar: . 12000002A633E3D113AD425FB50002000002A6 \HHS ITO HIKHHM KOHIIOM CBaH H Ha ee OOKOBOH
Bnapeneu; llebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022 + U E }"c.'f . fi . hl)



ye - KOO (HIEHT YCIIOBHIT paGOTHI CBaH B TPYHTE,

R - paCU€THOE COITPOTHEBIICHHE I'PYHTA I104 HIKHHM KOHI[OM CBall, I{HE],;

A - TIomaipb MoNepeYHoro ceYeHH T CBaH, M-,

U - HapyKHBII IIEPHMETP ITOIIEPEYHOI0 CEYEHHS CBAH, M,

fi - pacyeTHOe
IIOBEPXHOCTH CBaM, KlIa;

COITPOTHBIICHIEC - TO CJIOA

rpyHTa

OCHOB4AHIMA  Ha

hi - TOIIOIHHA CIIOA I'PYHTA, COIIPHKACAIOIICIOCA C OOKOBOH ITOBEPXHOCTBIO CBAH,
YeR 3 Vef - KDBd)(l)I[L[HEHTLI }"CJIGEHﬁ pﬂﬁGTLI I'PYHTA4 COOTBETCTBCHHO 110 HHAHHM KOHIIOM H Ha

OOKOBOH ITOBEPXHOCTH CBaH, IIPHHHMAeMOH 1o Tadmmie 2.1.

14

OOKOBOH

B dopmyne cyMMHpOBaTh CONPOTHBIECHHS TIPyHTa CIeQyeT II0 BCeM CIIOSM TpPYHTa,
IIPOHJIECHHEIM CBacH, 3a HCKIIFOUEHHEM CIIYYacB, KOrjla ITPOeKTOM ITpelyCMaTpHBaeTCs IUIaHHPOBKA
TEPPUTOPHH CPe3KOH IIH BO3MOXKEH pasMbIB I'PYHTA. B 5STHX cioyyasx cIlIeayer CYMMHPOBAaTh
COITPOTHBIIEHUS BCEX CIIOEB TPYHTA, PACIIONOKEHHBIX COOTBETCTBEHHO HHKE YPOBHS IUIAHHPOBKH
(cpesKH) M JHa BOJOEMA ITOCIIE Er0 MECTHOI'O pa3MbIBa IIPH PacYeTHOM ITaBOJKE.

Ko $umuenrT bl YCJI0BHI padoThI TPYHTA

PacyeTHbIe CONMPOTHEBJICHHA IO HHAHHM KOHIIOM 3a0HMBHBIX H BJABJIHBAeMbIX CBAH

PacueTHbIE COIPOTHRIIEHHS [10]] HIZKHHM KOHILIOM 3a0HBHBIX H BJIaBIIHBA eMbIX CBaH H CBai- o0 arouex,
[OTPYy:KaeMBbIX 0e3 Bble MKH IpyHTa, R, Klla
I'myOHHa -
[HOrpyKeHHs IIECKOB cpedHeH l;l.]'mTHﬂCTH
cpeaHeH
HIDKHETO KOHHA | rpaBelHCTBIX | KPYITHBIX — METKHX [bLUTEBATHIX —
CBaH, M KPYTIHOCTH
LJIHHHCTBIX TPYHTOB ITPH I10KA3aT e1e TeKY41eCTH /1, PaBHOM
0 0.1 0.2 0.3 04 0.5 0.6
6600 3100 2000
3 7500 4000 3000 2000 1200 1100 600
. .
4 8300 0800 3800 o 2100 1250 700
[IOKYMEHT NOANUCAH 2 1600

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa

CepTtudmkar:
Bnapeneu:

Nencreutened: ¢ 20.08.2021 no 20.08.2022

Tabmmia 2.1
Ko3( pHLHeHTE] YCTIORBHH padoThl
CriocoOBI NOrpy:xeHHA 3a0HBHBLIX H BJIARTHBAeMbIX CBAaH H CBaH-00I04eK, 'PyHTa TpH paciete Hef}m eH
[Orpy:KaeMbIx 0e3 BIEMKH IPYHTA, H BH/LI IPYHTOR Cr10COGHOCTH CBAH -
I1oJ HHCEHHM Ha O0KOBOH
KOHIIOM Yor TTOBEPXHOCTH Yo/
| TTorpyieHHe CILIOMIHBIX H IIOJBIX C 3aKPbITbIM HIDKHHM KOHLIOM cCBaii 1.0 1,0
MEXaHHYECKHMH  (TI0JIBECHBIMH), TapOBO3AVIIHBIMH H  JH3€JIbHBIMH
M OJIOTaMH
2 Tlorpy:keHHe 3a0HBKOI H BOaBIHBaHHEM B ITpeBapHTEILHO IIp 00ypeHHbIE
TTHIEPHBIE CKBaKHHBI ¢ 3ariyOJIeHHEM KOHLIOB cBaii He MeHee 1 M HIDKe
3a004 CKBaKHHBI TIPH €€ THAMETpE:
a) paBHOM CTOp OHE KBaJipaTHOI cBaH 1,0 0.5
©) Ha 0,05 M MeHee cTOpOHBI KBaJp aTHOH cBaH 1,0 0.6
B) Ha 0,15 M MeHee cTOpOHBI KBajjpaTHOH HIIH JHaMeTpa ¢BaH KPyIJIoro 1,0 1,0
CeueHHA (IJIA orop JHHHIH AJIEKTp orep e/iauH)
3 IlorpyxeHHE ¢ TIOJMBIBOM B II€CcUaHbI€ T'PYHTbI MPH YCIOBHH JJ0OHBKH 1,0 0.9
CBaii Ha MocJIeqHEM 3Tarle IMorpyKeHHsa 0e3 MpHMeHEHHA IToMbIBa Ha 1 M H
Oonee
4 Bubporiorpys#eHHe ¢ Baii-o00104eK, BHOp ormorpy:KeHHe H BHOpo-
B/laBJIHBAHHE CBaH B IPYHTHI:
a) IECKH cpeaHeEH IUI0THOCTH:
KPVIHbIE H Cpe/IHEH KPYITHOC TH 1,2 1,0
MEIIKHE 1,1 1,0
IbLIEBaThIE 1,0 1.0

TaOnuima?.2
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Oxonuanue mabnyot 2.2

PacueTHbIe COIPOTHRIIEHHA I10]] HHZKHHM KOHIIOM 2a0HBHLIX H B1aBIIHBAaeMBIX CBaH H cBaH- 000/104ekK,
[OTPy:KaeMbIX 0e3 Bble MKH IpyHTa, R, KlIa
[ryGra I[1eECKOB CpeJHeH ITIOTHOCTH
MOrPy-KeHHA _
FIUKHETO KOHUA | rhapemerex | KpynHBIX — CpeHer METKHX MLUTEBATHIX —
CBaH, M P KPYIHOCTH
IJIHHHCTBIX TPYHTOB IPH ITOKa3aT efe TeKy4ecTH /., paBHOM
0 0.1 0.2 0.3 0.4 0.5 0.6
7000 3400 2200
J 8800 6200 4000 200 2000 1300 800
7300 3700 2400
7 9700 6900 4300 3300 2200 1400 850
7700 4000 2600
10 10500 7300 5000 3500 2400 1500 900
8200 4400
15 11700 5600 2900 1650 1000
7500 4000
4800
20 12600 8500 6200 3200 1800 1100
4500
25 13400 9000 6800 5200 3500 1950 1200
30 14200 9500 7400 5600 3800 2100 1300
>35 15000 10000 8000 6000 4100 2250 1400
IIpuMedaHHA
| Hax 4epToH AaHBI 3HAYeHHA K U1 [1eCKOB, 110 4epTOH — IS [JIHHHCTLIX IPYHTOB.
2B tabmuuax 7.2 H 7.3 ryOHHY IOTPY:KeHHS HHZKHEr0 KOHLIA CBaH H CPEJHIO [IYOHHY pacIIofIoKeHHS Clos]
TPYHTa IIPH IUIaHHPOBKE TEPPHTOPHH CPe3KOH, ITOACHIIKOH, HAMBIBOM 10 3 M clleyeT IMPHHHMATh OT YPOBHS IIPHPOJHOTO
penkeda, a [IPH cpe3Ke, MOACHIIKE, HAMBIBE 0T 3 M — 0T YWIOBHOH OTMETKH, PacIIoIoKeHHOH COOTBETCTBEHHO Ha 3 M BBIIIE
VPOBHA CPe3KH HIH Ha 3 M HIDKE VPOBHA IO ChITEH.
I'myGHHY IOTIPY KeHHA HIKHEr0 KOHIIA CBAaH H CPelHIOW [IIYyOHHY PacIloJIo:KeHH: CII0A [PYHTa B BoJoeMe ciledyer
[IPHHHMATE OT YPORHS JTHA [T0CNIe O0Iero pa3MbRa pacdeTHbLIM ITABOJKOM, Ha OQI10TaX — OT YPOBHs AHA OQIIoTAa.
IIpH NIpOEKTHPORAHHH ITVTEIIPOBOJOR Hepes BhIEMKH IIIYOHHOH J0 6 M A cBaH, 3a0HRaeMbIX MOJIOTAaMH Oe3

OJMLIBA HITH YCTPOHCTBA JIHJEPHBLIX CKBAXKHH, DTYOHHY IIOIPYKEeHHs B IPYHT HHAKHETO KOHIla cBaH B Talimmile 7.2 cieqyer
HHHMAaThb OT YPOBHA IIPHPOJHOTO peibed)a B MECTE COOPY:KeHHA (yHIaMeHTa. /1A BbIeMOK LTy OHHOH Oanee 6 M [TyOHHY
OTpPY:KeHHA CBaH cedyeT IPHHHMATh KaK U1 BEIEMOK ITTYOHHOH 6 M.

3 Tna npoMeXKyTOYHBIX DIYOHH ITOIPYIKEHHS CBaH H MPOMEKYTOYHBIX 3HaYeHHH II0Ka3aTelld TeKy4decTH /i
[JIHHHCTHIX TPYHTOB 3Ha4eHHA R H f B TabiHIax 7.2 H 7.3 oNpede/si0T HHTEPITOIALTHEH.

4 JTiis1 ITTOTHBIX [1€CKOR, INIOTHOCTL KOTOPBIX OIIpeJesieHa I10 JaHHBIM CTaTHYEeCKOT 0 30HIHP OB aHHA, 2HaueHHA K 10|
TaQimHLIe 7.2 U CBaH, MOTPYKEHHBLIX 0e3 HCIOTh30BaHHA [T0AMbIBa HITH JHIEPHbIX CKBa:KHH, CIIedyeT VBeIHIHTh Ha 100 %o.
[IpH orpeleleHHH IUIOTHOCTH IPyHTa II0 JaHHBIM JPYIHX BHIOB HHKEHePHBLIX H3IBICKAHHH H OTCYTCIBHH JaHHBLIX
CTAaTHYECKOT0 30HAHPOBAHHA AJIA IVIOTHBLIX ITeCKOR 3Ha4deHHA R ro TabiHile 7.2 ciiedyeT YBeIHYHTL Ha 60 %, HO He Oaree
L{EM oo 20 000 KlIa.

5 3HaueHHA pacyeTHBIX COIPOTHRIEHHH R 1o TalnHue 7.2 JoITycKaeTcs HCIIQNBL3I0BaTh IIPH YCIOBHH, €CITH
3arTyOsieHHe cBaH B Hepa3MbBaeMBLIH H Hecpe3aeMbIH I'PYHT COCTaRJIAET He MeHee, M:

4,() — 11151 MOCTOB H I'HJIP OTeXHHYEe CKHX COOpYKeHHH,

3.0 — 14 30aHHH H IIPOYHX COOPYKEHHH.

6 3HaYeHHA PacueTHOTO COIPOTHRIEHHA R I10J HHKHHM KOHLIOM 3a0HBHBLIX cBaH cedyeHHeM 0,15 X 0,15 M H MeHee,
HCIOL3YEMBIX B KadecTBe (yHIAMEHTOB I104 BHYTPEHHHE I1ePeropoJkH OJHOITAKHBIX IIPOHZBOJCTRBEHHBIX 3JaHHH,
ITOITY CKaeTCA VBEJIYIHBATE Ha 20 %o,

7 s cyrieceH IIPH YHCIe IU1a CTHYHOCTH [ < 4 H Kod(ypHIHeHTe MOPHCTOCTH ¢ < 0,8 pacueTHbIe COIPOTHRIIEHHA R
M [ ciieayeT olpeJelsiTh KaK A1 IIbIIeBaThIX [TECKOB Cpe/lHeH IUIOTHOCTH.

8 IIpH pacuerax IOKazaTellb TeKy4decTH I[PYHTOB cClleAyeT IIPHHHMATh IIPHMEeHHTe/bHO K I[IPOTHO3HPYEMOMY HX
COCTOSIHHIO B TIEPHOJ SKCIUTYaT alHH ITPOeKTHPYEMBIX 31aHHH H COOPYKEHHH.

Pac4yerHbIe COIIPOTHBJICHHHA HA 00KOBOH NMNOBEPXHOCTH 3a0HBHBIX H BJAaBJIHBA€MbIX CBaHl

Tadbnuira?2.3
PacueTHBIE COIMPOTHRIIEHHA Ha OOKOBOH ITOBEPXHOCTH 3a0HBHBIX H BIARHEAeMbIX CBAH H CBaH- 00 IoueK
f, KIla
11eCKOB cpeJHeH ITTOTHOCTH
CpeaHsAs ryOHHa KDYTHEK H
DA CTIOT OKeHHA M
AOKYMEHT NOANUCAH a - - - - -
SNEKTPOHHOW NOANMUCHIO

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 _TIpH ToKa3aTese TEKy1ecTH /1, pABHOM
Bnapenel;  lle6ayxoea TaTbsaHa AnekcaHapOBHa .5 0.6 0.7 0.8 0.9 1.0

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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1 35 2 15 12 8 4 4 3 2
2 42 30 21 17 12 7 3 4 i
3 48 35 23 20 14 8 7 6 3
4 33 38 27 22 16 9 8 7 3
3 26 40 29 24 17 10 8 7 6
6 38 42 31 25 18 10 8 7 6
8 02 i 33 26 19 10 8 7 6
10 05 46 34 27 19 10 8 7 6
15 72 51 38 28 20 11 8 7 6
20 79 56 41 30 20 12 8 7 6
25 86 61 +4 32 20 12 8 7 6
30 93 66 47 34 21 12 9 8 7
>35 100 70 30 36 22 13 9 8 7

IIpuMedaHHA
| IIpH ompenesieHHH pacdeTHOIO COIMPOTHRIIEHHA IPyHTa Ha OOKOBOH IIOBEPXHOCTH CBaH [ CllelyeT YUHTLIBATh
TpedoBaHHsA, H3M10KeHHbIe B IIpHMedaHHsIX 2, 3 H 8 k TalGnmie 7.2.

2 IIpH ompeaeneHHH pacdeTHBLIX COIPOTHRIEHHH IPYHTOB Ha OOKOBOH ITOBEPXHOCTH CBaH f; IUTacCThI IPYHTOB
clleyeT pacwieHsATk Ha 0JHOpPOJHBIE CJIOH TOMIHHOH He Oonee 2 M

3 3HaveHHA pacdeTHOr 0 COIMPOTHRIIEHHS IUTOTHBLIX IECKOB Ha GOKOBOH IMTOBEPXHOCTH CBaH fi ciledyeT YBeIHYHBATh
Ha 30 % 10 CpaBHEHHIO CO 3Ha4eHHAMH, ITPHE €1eHHLIMH B TaOJTHIIE.
4 PacueTHble COIPOTHBIIEHHS CyIleceH H CYINIHHKOB ¢ KO03() pHIHeHTOM IIOPHCTOCTH ¢ < 0.5 H INHH C
KO3 () PHIHEHTOM IMOPHCTOCTH ¢ < 0,6 cleayeT YBeTHYHBATh Ha 15 %0 II0 CpaBHEHHIO CO 3HA4YeHHAMH, ITPHBEIEHHLIMH B
TaluiHile 7.3, ITpH JI0 ObIX 3HAYeHHAX [10Ka3aTellsd TeKYIeCTH.

PacueTHas gorrycTHMas Harpyska Ha cBaro P onpeienseTcs 1Mo (popmyiie:

ce =F_d — 2033 — 4‘02,3 (I{H)
¥k 1,4

rae: V= 1,4 - kosd) puImeHT HageKHOCTH.
HeobOxogumMoe yHcIIo CRaH 1:

n =yF,u/Fg (1T. cBail)

OrnpenensieM paccTOSHHE a MEXIY CBasMH M3 yermoBust: a =( 3 -5) d, m.

Pacyer 0/JHHOYHOH CBAH B COCTAaBe (PYHAAMEHTA IO MEePBOH IPyIIIe Nnpeae/bHbIX COCTOSHHH (10
HecyIIleil cnocoOHOCTH 'PYHTA OCHOBAHHSA CBaH)

BeIunciasgeM YCHIIMS IlepelaBacMbIe POCTBEPKOM Ha CBaH. BepTHKabHOe YCHIHE Ha YPOBHE

TTOJOIIBEI POCcTBEPKA Nyj :
Na1 = Fyn+Gp1 + Grp;
rae: Gy — Bec pocTBepka, kH;
Grp — BeC IPyHTa Ha oOpesax pocTBepka, kH.
OIpeJelsIOT PaCUeTHYIO HArpy3Ky Ha MAaKCHMAJIbHO H MHHHMAJIbHO HarpyKeHHBIE CBaH

(KpaitHHE B KycTe) N

N

Nmaxmin = —2 & My 3’“";‘;‘1“ = 341,6 + ;‘f;fz = 341,6 £ 150,0 kH;

TZIE Yi - PACCTOSIHUE OT I[EHTPATLHOH OCH X POCTBEPKA IO OCH KaXKJIOH CBaH,
- Vmax min — PACCTOSIHHE OT OCH X IO OCH KpaHHHX CBaH 110 00e CTOPOHHI.

[IpoBepseM yeimoBHE: Njjax < Fd/yk

Ecm YCIIOBHC HC BBIIIOIIHCHO, HO PC3VIIbTAT OIIH30K K HJOIIYCTHIMOMY, TO
CMEIIacM POCTBEPK BMECTC CO CBasjiMII OTHOCHICIIBHO HEITOABHKHOH KOJIOHHBI B HalIpaBJIICHIH

IeHCTBHSI MOMEHTa MXJ , T.€. 3aJJaEM SKCHCHTPHCHICT €; H BBITHCIIACM.
AOKYMEHT NoanmncAH

Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

n
/ 2
SNEKTPOHHOW NOANUCHIO 1 Yaaxiny — Na1€)/ z v
i=1

‘M 320294 Ne 1
J4ololclLoloioro pyHIaMeHTa
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YCIIOBHSA 3aJauH:

Harpyska Ha BepxHHii oOpe3 pyHIaMeHTa:
Tabmira 2.4
Homep Fv,u Mu, Fh.1
byHIaMeHTa KH KH-M kH
2 2225 87 24

1-i cJ1oM rpyYHTA
[ [ITOMOpOAHEIH CITOH YepHO3EMa HMeeT MOIITHOCTE 0,3 M, 00BbEMHAS Macca 17 kH/™m3.
2-H CJIOH TPYHTA

YHCIO ITacTHYHOCTH: [, = 0,12;
K03 drIHeHT mopHcTocTH: e = 0,72;
CTEIIEHDb BIAXHOCTH: S = 0,86 — BIaKHEIE,
IOKa3aTellb TEKYYECTH:
I, =042,
VIAEIbHBIH BEC C YUETOM B3BEIIHBAIOIIETO JEHCTBH S BOJIBI:
Yop = 9,88 (kH/M3).

VeTaHaBIMBaEM TPYHT — CYTIIMHOK, COTEP)KHT YepHO3EM ¢ Ri= 221 kIla, ¢,=24,5 xI1a; ¢,=21"%

E =15500 klIa.
3-i1 coiol rpyHTa (0Opa3selr 2) ckBakHHa 1, riryOnHa otOopa oOpasiia 4,0 M.

YHCIIO IIACTHYHOCTH:
f.ﬂ - 0,15;

KO3 (pQHIIHEHT ITOPHCTOCTH:

e =0,72;
CTEIEHb BJIaKHOCTH:

Sr = 0,9 — HackIeHHEIE BOJOY;

ITOKAa3aTellb TEKYYECTH:

I, =0,53;
yACIBHEIN BeC ¢ YUETOM B3BEIHBAIOINETO JeHCTBHS BOIBI:

Yop = 9,92 (kH/M3).

YCTaHaBIIMBAEM TPYHT — CYITIHHOK JKEITO-OYPBIH, TYTOIUIACTHYHBIH, HACHIIIIEHHBIH BOILOH C
Ro=297 kIla, c,=21,5 xIla, ¢,=18"; E =13500 xIIa.

4-i1 cyiol rpyHTa (0Opa3selr 3) ckBakHHa 2, IITyOHHa oTOopa oOpasia 7,0 M.

YHCIIO IUTACTHYHOCTH: I,= 0;
KO3 (p(HIIHEHT ITOPHCTOCTH:
e = 0,98;
CTEIEHb BJIa’KHOCTH:
Sp = 1,0 — HachbINEeHHEIA BOJOM.
ITIOKa3aTellb TeKYYECTH:
I, — HeT;
yAEIBHBIH BeC ¢ YIETOM B3BEIIHBAIOIIETO JIeHCTBHSI BOBI:
Yop = 8,78 (kH/M3).

YcTraHaBIMBaeM I'PYHT — IIECOK KEITO-OVPEIHN, IBIIIEBATHIN, HACHIIIEHHBIN BOAOH, ¢ Ro= 100
kIla, c,=2,0 xIla, ¢,=26"; E =11000 xI]a.

OJOKYMEHT NoanmvucAH

ANEKTPOHHOM MNoarnnchbio HYﬁHHEl ﬂTﬁﬂpﬂ ﬂﬁpag]_[a 11,0 m

Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoeHa

= 0,10.

Nencreutened: c 20.08.2021 no 20.08.2022

e = 0,74;
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— CTeIlleHb BIIaKHOCTH:
Sr = — HacCHIIIleHHEIE BOJOU.
— IIOKAa3aTeNb TEKYUYECTH:
I, = 0,80

— VIAEIBHBIH BEC ¢ YUETOM B3BEIIHBAIOIIETO JEHCTBHUS BOIHL:

_ 3

Ysp = 9,84 (kH/M?).
YcTaHaBIMBAaEM I'PYHT — CYIJIMHOK KEITO-OYPHIH, TEKYUEIUIaACTHYHAS, HACHIIIIEHHAS BOLOH C
Ro= 183 kIla; c,= 20,5 xI1a; p,=18"; E =12500 xIIa.

6-11 cJ1ol rpyHTa (00Opasel] 5) ckBakMHa 3, rTyOHHa oTOopa obpasia 14,0 M.
— YHCIIO IUIACTHYHOCTH:
Ip=0,2;
— KO3 (pHIIHEHT ITOPHCTOCTH:
e = 0,74
— CTEIEHb BIAKHOCTH:
Sp = 1,0 — HackIlleHHEBIE BOJOM.
— IIOKa3aTelb TEKYUYECTH:
I, =0,15;
— YVIAEIIBLHBIH BEC ¢ YUETOM B3BEIIHMBAIOIIETO JEHCTBHS BOJIBI:
vsp = 10,0 (kH/M3).
YcTaHaRIIHBaeM I'PYHT — ITIHHA KOPHYHEBAS, ITOJIYTBEPAAsL, HACHIIIIEHHAS BOJOH ¢ Ro= 340
k[la; c,= 21,3 Ila; 0,=19"; E =21300 kIla
PaloH cTpouTenscrra I. 1 IaTHropek
YPOBEHB I'PYHTOBEIX BOJ COOTBETCTBYET OTMeTKe WL = 6,0 M. 3gaHie HMEeT ITOABa, TIIYOHHOIM
2.7 M. I'myOHHa 3amoxeHHs pocTBepka 3,0 MeTpa.

[IpHHIMAaEM KeNe300e TOHHYIO 3a0HBHYIO CBAIO - BHCSUYIO CEUEHHEM 33 X 35 CM, cTaHIapTHOI
IUIMHHEL [ = 4 M, JmoiHa ocTpHs 0,3 M, 3aJI€IKY CBaH B POCTBEPK NMpHHHMaeM 0,10 m.

PabGouas qimHa cBaH 3.9 M.

B COOTBETCTBHH C OITACHOCTBIO BO3HHKHOBEHHS OIIOJI3HEBBIX IIPOLIECCOB H BBICOKOH
CEHCMHYHOCThL pPaHOHAa CTPOHTEILCTBA ITPOEKTHAS INYOHHA IIOIPYKEHHS CBaH TIPHHHMACTCS
OIMHAKOBOH.

B maHHOM ciy4yae HHZKHHH KOHEL[ CBaH 3a0HMBAETCS B IIECOK 0 OTKa3a CBall.

OnpeaesieHne Hecylel cnocodoHocTH cBal nmo rpyHTy Fd » pacuernoii narpys3kn PcB Ha ogHYy
CBalo.

OrmpeziensseM HeCYIIYIO CITOCOOHOCTh CBaH:

Fa=Ye (Voo R-A+U ) ver fihy)

The: y. = 1 - KoauimeHT ycrnoBHi padoThl CBaH B IPYHIE,
R =3720klla - pacueTHOE COIIPOTHBIIEHHE I'PYHTA IO HIKHHM KOHI[OM CBaH,

2 9
A =0,09 M"- Iomaap IoIepeyHOro CeUYeHNA CBaH, M2,
U =1,2 M - HapyXHBII IIEpPHMETP IIONIEPEYHOIO CEYEHIA CBAH, M,

i - PacCHCTHOC COITPOTHBIICHHCE - o CJI0d TIPYHTaA OCHOBaHHS Ha OOKOBOH
TTORENXHOCTH cRAW._Kl1a:

ONOKYMEHT MNOONWUCAH
SNEKTPOHHOW NOANMUCHIO 0Cs ¢ OOKOBOH ITOBEPXHOCTHIO CBAH,
CepTudukar: . 12000002A633E3D113AD425FB50002000002A6 BI TPYHTA COOTBETCTBEHHO MOJI HIKHIM KOHI[OM H
Bnapeneu: lLebayxoea TaTbAHa AnexkcaHopoBHa :'aﬁmm;e.
NeiicTeuTeneH: ¢ 20.08.2021 no 20.08.2022 KEHEPHO-T€OJIOTHYECKHX YCIIOBHI Ha CPeTHEH

ITTYOHHE CIIOA .
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- U1 CYI'TINHKA }Hémﬂ-ﬁypﬂm Ha cpeaHeld ryouHe cnogd 2= 4.0 M, hi=2.0M, f1=22,0
Klla;

- 14 CYTTIMHKA }I{éﬂTD-ﬁprFD Ha CpeqHEH rIyOouHe cimod z2=J3,1M h2=0.2M f4 =240

Klla:

- I Iecka KEITo- Oyporo Ha cpeHen royOHHe crinosd z3=6,05 M, hz=1.7mMm, f3 =58 Klla;
OrpeaesisseM HECYIINYIO CITOCOOHOCTh CBAH:

Fy=1-[1-3720:0,09+1,2:(1-22,0-2,0+1:24,0-0,2+1-58-1,7)] = 493,7 (xH).

PacdeTHas JOITyCTHMAas Harpy3Ka Ha CBarO Py ompeaenseTcs mo popMyiie:

F 493,7
P =—2% = —~ = 352,6 (xH)
]‘fE 114

rae: V= 1,4 - ko3¢ QuipeHT HaJeKHOCTH.
Heobxomgumoe yHcIIo cRal 1:

n=ywkF,u/Fq=142225/493,7 = 6,3 (cBaii)

YUHTEIBAS 3HAUHTEIIBHBIN KPYTSIIH MOMEHT H T'OPH30HTAJIBHVIO CHITY, IIPHHHMAaeM 8 CBaH.

OrpeiesieM paccTOsHHe a Mexny cBasMi: a = 3 - d = 3 - 0,3 = 0,9 M IpuHimaeM
pa3zMephl pOCTBEpPKA: IIHPHHA - bp= 2.2 M, ITHHY - [, = 2,4 M, BEICOTY - hp = 0.4 M.

PacueTr ogqunHOYHOII cBal B cocTaRe (pyHAaMEHTa II0 IIEpBOI TPy IIIIe IpeIeIbHEIX
COCTOSHHII (II0 HecyIlell CIoCOOHOCTH I'pyHTa OCHOBaHUS cBan) | 7].

BriuncnsgeM ycunns nepegaBaeMble POCTBEPKOM Ha cBall. BepTHUKalbHOE YCUIINE
Ha YPOBHE IIOJOIIREl pOCTBEepKa Ny .

N-:H — F=.H +Gp! + GS N
rjae: G, — BeC pOCTBEpKa;
G.p, — Bec TpyHTa Ha 00pesax pocTBepKa.
Ngy=2225+24-22-04-24=2275,7 (xH);
N =Ny /n=2845(xH) < P, = 352,6 kH.

OmnpenensdtoT pacyeTHYEO Harpy3ky Ha  MaKCHUMaJlbHO M MHHHMAJIbHO
Harpy»KeHHBIE CBall (KpaliHue B KycTe) N

_ Nga Ymax,min | 87-1,8
Nmaxmin = n T My y: 2845 & 0,92:4+0,452:2

A€ Yi- PdCCTOAHIC OT L[EHTpElHBHOf’I ocn X POCTBCPKa JO0 OCH H&?H,[[Dﬁ CBall,
yma}:,min — PAaCCTOAHIIC OT OCH X J0 OCH KpaﬁHHX cBail 1o ode CTOPOHLI.

IIpoBepseM yciioBUE: Nyjax < Fd/yk

Npax = 327,5 xkH;
Npin= 241.5 kH > 0;
Nipax < Po; 327,5 < 352.6 T.e. yCIIOBUE BHIITOIHEHO.

= 2845 £ 43,0 xH;

Pacuer ocHoOBaHHSA cBaHHOTIo (pyHIJaMeHTA 10 11 rpynne npegeibHbLIX COCTOAHHH — I10
aedopmanmusam.

ITra TNNDanTTr Nra AT TanAVATIIIN ATMaTaTTE CDeHee TABRJIIeHHEe p ITOI ITOIOIIBOH VCIIOBHOTO
NOKYMEHT rNoAnucAH peaHES N p TIOJ 1101 y

SNEKTPOHHOW MOArNmcChIO JIA€T PACHCTHOI'O COITPOTHBIICHHA R I'PYHTd, Ha
Ceprudbukar: - 12000002A633E3D113AD425FB50002000002A6 SIIOaeTCs YCIIOBHE: p <= R.

Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa -
MIOIIBOH YG/IOBHOI'O (l)}’H,[[HMEHTﬂ.
Nencreutened: ¢ 20.08.2021 no 20.08.2022



20

17151 BEIYHCIEHHS P HEOOXOIMMO OITpeAelNTh IIIOAAb YCIOBHOIO KBAapaTHOIO PyHJaMeHTa
Ayer M HATPY3KH, TIEPEAIOIIUECS HA ATY IUION[Ab OT COOCTBEHHOI'O Beca BCEX AIIEMEHTOB, BXOISIIIX
B 00BbEM YCIIOBHOI'O (DYHZaMEHTa, a TaKKe OT COOPYKEHHSL
a) [Imomamp yCIIOBHOTO OTAEIbHO CTOSINETO ITPSMOYTOILHOIO (DYHAAMEHTA:

AJ-'C-E: b).;:fj ) IJ."{'_;“E

d P
byecn= ap(mp - 1) + 2; + Z-Icﬁ-rgf;

d 7
lycn= ai(m;- 1) + 2; + 2l 'Igf;

TIe. ap U a; PacCTOSIHHE MEXIY OCSMH CBaH COOTBETCTBEHHO IT0 ITOIIEPEYHBIM H ITPOAOILHEIM
OCSM, M;
mp U M — KOJIMYECTBO PSJIOB CBaH ITO IMHPHHE H JIHHE (PYHIaMeHTa
d = 0,35 M — CTOpOHA KBaJ[PaTHOH CBaH;
lce = 3,9 M —pabouas JiIHMHa CBau,

(cp — CPEAHEE 3HAUECHHE YTTIa BHYTPEHHETO TPEHHA () CIIOEB IPYHTA B Mpefienax pabouei
IUTHHBI CBaH.

4 4

Pop _ 1(fﬂul'l1+~‘iﬂ'uz'lz+"'+ﬁﬂi'li) 1 (18'2’2+26'1’?) = 5°20";
4 ki

L1y o+ 4\ 22417
te 5°20" = 0,0932;

byen =0,45-4+03+2-39:0,0932=28m;

lien =08-2+03+2-39-0,0932=2,6M;

Ayer = 7.3

0) O0BeM YCIIOBHOTO (pYHAAMEHTA, BCEX BXOASIIHX B HEr'O KOHCTPYKTHBHEIX 311eMEHTOB H
TPYHTA:

Op =V Y= (Vyarg —Ves - Vp) yop
Yop - CPEJHEB3BEIEHHOE 3HAYEHHE Y/EeIbHOIO BeCa IPYHTa B O0bEME YCIIOBHOTO (pyHIaAMEHTA:

_ XYuichi 195-22+188-08+878-09
o= 7%~ 2,24+0,8+09 -

= 16,9(xkH/M)

- 00beM YCIOBHOTO GyHAAMEHTA: Vierg = Ayer - Myen = 7,3 - 3,9 = 28,5 M,
- 00BéM cBail: Vee =(),32-3,9-8=28 M
- 06BEM pocTBepka: V, =24 2204 =21 M;

: - 0OBEM I'PYHTA B YCIIOBHOM (pYHIAMEHTE:

Voy=285-38-21=22,6
NOKYMEHT NoanncAH

SNEKTPOHHOW NOANMUCHIO
Ceptudurkatr: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LileBayxora TatbAna AnekcaHapoBHa

HOro (yHAaMeHTa:

Nencreutened: ¢ 20.08.2021 no 20.08.2022 Yoy | :i ] 16,9 — 381:9 (I{H)&

—
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- BEC CBaif: Qce = Vea - yos = 2,8 - 24=67,4 (xH);
- Bec poctBepka: Qp = Vp - ys = 2,1 -24=150,4 (xH);

CpemHee BepTHKaIbHOE 3HaYeHHE JaBIIEHHSI P OT BCEX Harpy30K ITOJ
TTOJIOINBOH YCIIOBHOI'O CBAHHOIO (PYHJIaMeHTa:

2225+381,9+67,4+50,4
p= = 373,3 (klla)
7,3
,[[) BrrurcneHe PacuUcTHOI'O COITPOTHBIICHHA R TICCKaA, BEIJIEI‘E],IDH_[Eﬁ IO/,

TTOJIOIBOH YCIIOBHOIO (DYHJIAMEHTA:

_ Ye1 " Ve

R
k

[My ‘K, by + qu13/.;r + (Mq — 1)%?’;1 + McCH]

Ve1 = 1,25 —koadPuImeHT yeIIoBUS padOTHI, 3aBUCSIIHI OT BHJIa TPYHTA.
Veo= 1,1 - KO3 PHUIMEHT YCITOBHA PaOOTHI, 3aBUCSIINI OT TEOMETPHYECKHUX ITAPAMETPOB

3ITaAHA.
k=1 - ko HIIHEHT HAZEKHOCTH.

k. =1 - K03} QHIIHEHT, IPHHIMAETCS PaBHBIM eJHHHI[E TIPH IHPHHE GyHAaMeHTa b < 10 M.
Tax Kak yrol BHyTPeHHEro TPeHHS Py pabodero cios paseH 26, To
M, =0,84; M, =437, M. =6.,9;
d = 3,9 M—r1yOHHa 3aII0KEHHS POCTBEPKA,

byet = 2,8 M — IIMPHHA YCIIOBHOTO (pyHAaMeHTa,

R:l’zi'l’l (0,84-1-3,2-88+4,37-3,9-16,9 + 6,9 - 2,0) = 447,5 (k[1a)

373,3 < 447.5 — ycnoBHE BBHITTOIHSIETCH.

CIIMICOK JIMTEPATYPEI
IlepeyeHb OCHOBHOM JIMT €PATYPhI

I. BapmenkoBa E.B. Pacuer cuHcTemMBpl 37aHHe - (VyHIAaMEHT - OCHOBaHHE C
HCIIONIB30BAHHEM MOJENIN JABYXCIIONHON OalkH Ha VYIPYTOM OCHOBAaHHH BHHKIIEPOBCKOIO THIIA
| OnexTpoHHEBIH pecypc|: yueOHoe mocobne/ bapMenkoBa E.B.— DneKTpoH. TeEKCTOBBIE JaHHbIE.— M ..
MOCKOBCKHH I'OCYIAapPCTBEHHBIH CTPOHTEBHBIN YHHBEPCHTET, AH IIn Op Memna, 5bC ACB, 2015.—
35 ¢.— Pexam gocryma: http://www.1prbookshop.mu/40439.— 3BC «IPRbooks», mo mapomro

2. OcHoBaHMS H (YHIAAMeHTHI [ONeKTpPOHHBII pecypc|: MeTommdeckoe ITocoOHe K
BBEITOITHEHHIO KYPCOBOI'O IIPOEKTHPOBAHM S IS CTYAEHTOB IO HAIIPaBJIEeHHIO ITOATOTOBKH 270800.62
«CtpontenscTBO» mpodinb («IIpoMBIOIIIEHHOE H T'paXkJIaHCKOe CTPOHTEIILCTBO»)/ — DIEKTPOH.
TeKCTOBBIe  JaHHBIle.—  Uepkecck:  CeBepo-KaBkaszCkas  IOCYZApCTBEHHAs  I'YMaHHTapHO-
TeXHONMoruyeckas akagemus, 2014.— 97 ¢.— Pexum gocryna: http://www.iprbookshop.rw/27214.—
OBC «IPRbooks», 1o mmapomzo

3. Yepupnn A.C. PacuyeT ocHOBaHMH H (pYHJAMeHTOB |OIIeKTpoHHBIH pecypc|: yueCHoe
nocobue/ YepHsmn A.C., Kamauyk T.I'., Kymukos I'.B.— DOrekTpoH. TeKCTOBBIE JJaHHBIE.— belropon;
benropoackui rocygapcTBEHHBIH TeXHOIOrmyecknn yHHBepcureT M. B.I'. Illyxosa, DbC ACB,

2014 — 83 ¢ — Pexun noctvrra httn://www inthookshop.rw/28392.— OBC «IPRbooks», 1m0 mmapormo
[IOKYMEHT MOAMWUCAH

SNEKTPOHHOW NOANMUCHIO

Ceptudchmkar: | 12000002A633E3D1153AD426FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

NeiicTauteneH: ¢ 20.08.2021 ho 20.08.2022 OB, OCHOBaAHHA H (b}ﬂ{l[ahIEHTLI [SJIEI{TPGHHB]II
PCUYPL]. YHCUHUT 1IUCUUNC] AJITRUTTE U Fl., AJICTKCCCB I1.C.— SHEI{TP(}H. TEKCTOBBIE JaHHBIE.— M.:
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YueOHO-METOAMYECKHH LIEHTP 10 00pa30BaHMIO Ha KEIE3HOAOPOKHOM TpaHcropre, 2014.— 332 ¢c.—
Pesxxzv moctyma: http://www .iprbookshop.1ru/45278 — DBC «IPRbooksy, 1o mapoimo
3. CI122.13330.2011. OcHoBaHMs H (PyHJIaMeHTHI 3IaHHI H coopykeHHi. — M., 2011.

6. CII24.13330.2011. Cpaitapie pyHIZaMeHTHI. — M., 2011.

7. CII126.13330.2012. @yHaaMeHTHI MAaIllHH ¢ JHHAMHYECKHMH HarpyskamMu. - M., 2012.

8. CII 25.13330.2012. OcHoBaHHI H (PYHJAaMeHTHI Ha BEYHOMEP3IBIX I'pyHTax. — M.,
2012.

0. CII 47.1333.2016. HMHxeHepHBIe H3BICKAHHSA 11 CTPOHUTEINLCTBA. (OCHOBHEIE
ronoxkeHus. — M., 2016

IIpakTH4yeckasn padora Ne 3

Tema: Pacuér ocaaxn ocnopanusa ®M3 MeT010M NOC/I0IHOT0 CYMMHPOBAHHSA

Ilean padorbl: OnpeeneHie HecyHieH CITOCOOHOCTH OMHHOYHOH CBaH IPH JIEHCTBHH BePTHKAILHOMH
HarpysKH, KOHCTPYKTHBHEIX ITapaMETPOB POCTBEPKOB KYCTa CBaIi

JI711 BEITIOJIHEHH S JAHHOT'O IPAKTHYECKOT'O 3aHSITHS CTYIEHT JOJIKEH:

3HaTh - 0a3y HOPMAaTHBHO-TEXHHYECKHMX JOKYMEHTOB VIS BEBIINIOJIHEHHS PACUYETHOIO
OOOCHOBAHHS TIPOEKTHBIX PelleHHH 3JaHHS (COOPYKEHHS) ITPOMBINIIEHHOIO H
IpakKIaHCKOro HasHAUEHH A,
- TapaMeTpel pacyeTHOH CXeMBl 37aHHI (COOpYKEeHHS), CTPOHTEIIbHOH
KOHCTPYKIIHH  3JaHHS (COOPYKeHHS) IIPOMBIIUIEHHOIO H  TI'PaXKIaHCKOIO
HasHAaYeHH I,
-  METOAHKY BBIIOIHEHHS PACUETOB CTPOMTEIILPHOH KOHCTPYKIIHHM, 3aHHSI
(COOpYKEeHH ), OCHOBAHHA 110 IIEPBOH, BTOPOH I'PyIIIaM IIpeleIbHBIX COCTOSHHI,
— - METOJHKY KOHCTPYHPOBAHHS H I'papHUecKoro opopMIeHHS ITIPOeKTHOMH
TOKYMEHTAI[HH HA CTPOHTEIBLHYIO KOHCTPYKI[HIO ;
— METOJIBI MaTeMaTHYECKOI'O aHAIN3a H MOJIEIIHPOBAHHSL, TEOPETHUYECKOI O 1
SKCIIEPHMEHTAJIBHOTO HCCIIEA0OBAHH S

YMeTh - IpUMeHSTh 0a3y HOPMATHBHO-TEXHHYECKHMX JOKYMEHTOB J[JIS BBIIIOIHEHH S
pacyéTHOro OOOCHOBAaHHSA TIPOEKTHBIX  pelIeHHH  37JaHHI  (COOpPYKeHHS)
ITPOMBIIIJIEHHOT O H I'PaKIaHCKOI'0 Ha3HAUYEHH S,
- TIPHMEHSTH IapaMeTPhl PacueTHOH CXeMBI 3JaHHSI (COOPYKEHHI), CTPOHTEIbLHOH
KOHCTPYKIIHH  3JaHHS (COOPYKeHHS) IIPOMBIIUIEHHOIO H  TI'PaXKIaHCKOIO
HasHAauYeHH I,
- TIOJIB30BAaThCSI METOAHKOH BBIIIOIHEHHS PACUETOB CTPOHTEILHOH KOHCTPYKIIHH,
30aHHSI (COOPYKEHHSI), OCHOBAaHHS IIO IIEPBOH, BTOPOH TPYVIIIAM IIpPeelIbHBIX
COCTOSIHHIH,
— - IIOJIb30BaThCA MEeTOAHKY KOHCTPYHPOBAHH A H I'papHuecKoro oopMIeHH
ITPOEKTHOH JOKYMEHTAI[HH Ha CTPOHTEIBLHYIO KOHCTPYKI[HIO

Brmagers:  0a30H HOPMAaTHBHO-TEXHHYECKHX JOKYMEHTOB [UIS BBIIIOJTHEHHS PaCYETHOIO
O0OCHOBAaHHS TIPOEKTHBIX PelleHHH 3JaHHI (COOPYKEHHS) ITPOMBINIIEHHOTO H
I'PaKIaHCKOIO Ha3sHAUEHH A,
- METOIHKOH BBIOOpa ITapaMeTPOB PacUeTHOH CXEeMbI 3IaHHA (COOpYKEHHA),
CTPOHTEIIbHOH  KOHCTPYKIIMH 3JaHHSI  (COOPYXEHHS) IIPOMBIINUIEHHOTO H
IPakIaHCKOr0 HasHAYEHH A,
= AT AITT T'[-"ﬁ‘H' DTITTOAITIIASTITIT NACYETOR GTp OHTCSIIE Hﬂﬁ I{GHGTP};’M 1T I:' BI[EH'—]IIH

ONOKYMEHT NOoaAnmcAH > -
ANEKTPOHHOW NOAMMUCHIO BTOPOH I'PyIOIaM IIPEACIIBHBIX COCTOAHHI,
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 2 I‘pﬂ(l)HlIE CKOTrO Q(l)gpme}[}[ﬂ ]'[p(}EI{TH(jﬁ'
Bnapeneu: lLlebayxoea TatkaHa AnekcaHipoBeHa

STPYKITHEO
Neicreutenes: ¢ 20.08.2021 no 20.08.2022
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— IIK-3 - CrmocoOHOCTE IIPOBOAHMTE pacueTHOE OOOCHOBAaHHE H KOHCTPYHPOBAHHE
CTPOHTEIILHEIX KOHCTPYKIIMI 3IaHHH H COOPYKEHHI ITPOMBIIIIIEHHOI'O H I'PaKIaHCKOr O Ha3HAUYeHH 5,

ART}'H.]IBHUCTB TEMbI

CormacHo CII 22.13330.2011 ocHOBaHHS JOJIKHBI PAaCcCUHTHIBATBCSA IIO0 JBYM TI'PYIIIIaM
Ipe/ie IbHBIX COCTOSHHIL: IIEPBOH - II0 HecyIleil cITocOOHOCTH H BTOPOH - IO JedopMarisaM. CTyIeHT
IOKeH O0O0OCHOBATh HEOOXOMHMEBIE PACUETEI OCHOBAHHH 11O IIPEAelIbHBIM COCTOSIHHSM, a TAKKe METOJ
pacyera ocaJOK OCHOBAHH L.

[Tox BO3AEHCTBHEM HArpy3KH OT COOPYKEHHS er0 OCHOBaHHe Je(OpMHPYETCS H JacT OCaIKYy,
a B HEKOTOPBIX CIy4asX - Impocaaky. Ocakoil OCHOBaHHSA (MM oOcaZkoH (pPyHJaMeHTa) Ha3bIBAIOT
BEPTHKAJILHOE IIepeMellleHHe ITOBEPXHOCTH TIPyHTa ITOJ IIOJOINBOH (YHIAaMeHTa, CBSI3aHHOE C
Iepegaued Ha OCHOBAHME HAarpy3KH OT COOPYKEHHS. Pa3imyaroT ocaJKy OCHOBAHHS PaBHOMEPHVIO H
HEPABHOMEPHVIO. lIpH paBHOMEPHOH OCaIKe TEPEMEINEHHS TOYEK ITOBEPXHOCTH I'PYHTA IIOJI BCEH
TUIoIaablo (pyHIaMeHTa OMHMHAKOBEL, a ITPH HEPaBHOMEPHOH - HEOJHHAKOBBI. PaBHOMepHas ocajKa
OCHOBAHHMS, KAaK IIPaBIIO, HE SBISETCS OITACHOH, HEpaBHOMEepHas Ke OcaJKa 4acTO CTaHOBHTCS
IIPHYHHON HAPVYIIEHHS YCIIOBHH HOPMAJILHOH SKCIUIYaTaI[HH COOPYKEHHH, a HHOr'[a M UX aBapii. {11
VIUDIOTHEHHS TPYHTA II0J Harpy3kKoH TpeOyeTrcsa OIPEAcIIeHHOE BpPeMS, B TEYEHHE KOTOPOIo
HaOIrOacTCd POCT OCAIKH OCHOBAaHHA. OcCaJKy, COOTBETCTBVYIOIYIO OKOHYATEIIFPHOMY VYILIOTHEHHIO
IPYHTA, HA3BIBAIOT ITOIHOH, KOHEYHOH HIH CTaOHIIM3HPOBAHHOH. BOIBIIYIO OBICTPO ITPOTEKAIOIIVIO
OCaJIKy, COIIPOBOKIAOIIYIOCS KOPEHHBIM H3MEHEHHEM CIIOKEHHS TI'PyHTa, HA3BIBAIOT IIPOCAIKOH.
[Tpocagka HaOmromaeTcs, HaIlpHMep, IIPH BBIITHPAaHHH I'PYHTA H3-IIOJ IOAOINBBEI (PYHAAMEHTa H IIPH
3aMaYMBAaHHN MaKPOIIOPHCTHIX TPYHTOB I10J] HAI PY3KOH.

Teopernueckas 9acTb
OcaKy OCHOBaHHS (pYHAaMEHTa C HCIIONNb30BaHHEM PacYeTHOH CXeMbI B BHJIE JTHHEIHO
ne(popMHpPYeMOro ITOTYIIPOCTPAHCTRA OIPeJEILIFOT METOOM ITOCIIOHHOIO CYMMHPOBAHHS I10

dopmyite [5]:
zﬂ : (Uzpi — Ozy i) Zﬂ : Ozy.i hi
S = ﬁ ] » + ,8 ’
e E; e Ee,i
i=1 =1

rae: B — 6espa3sMepHBIH KO3 PHIMEeHT, paBHEII 0,8;

_ — CpeJIHEe 3HAaUEHHE BEPTHKAIIBHOI O HOPMaJIBHOI'O HAITPSIKEHHS OT BHEIIHEH HATPY3KH B i-M
CIIO€ TPYHTA I10 BePTHKAIH, ITPOXOASIIeH Yepe3 IeHTpP ITOAOMBEL (pyHIaMeHTa, Klla;

h; — TONIIHHA {-T'O CIIOSA TPYHTa, M, TpHHHUMaeMas He Oosee 0,4 mupHHBL PyHIaMeHTa,

Ei _ MOOvnE Je(OpMaliy [ -To cJIoS I'PyHTa, Klla;

_ z_1.,1 _ cpeiHee 3HAUCHUE BEPTHKAIBHOTO HANIPAKEHUS B I-M CIIOE€ TPYHTA ITO0 BEPTHKAIH,
MIPOXOASIIIEH Yepe3 LEHTP MOAOIIBE (PyHIaMeHTa, OT COOCTBEHHOI O Beca, BEIOPAaHHOIO IIPH OTPBIBKE
KOTJIOBaHa, Kl 1a;

n L 9HCIO CIOER. Ha KOTOPEIE pa3s0nuTa C:KHMaeMas TONMIa OCHOBAHHS.

SHaUeHH I BEPTHKAJIbHBIX HAIIPSDKEHII OT BHEIIHEH HArPY3KH _ zp, Ha ITIYOMHE Z OT ITOIOIIBEI
(yHIaMeHTa 110 BepTHKAIH, IIPOXOASIIeH Yepe3 LeHTP ITOAOMIBBL, OIPeJesISIOT 0 (popMyIIe:

_zp_U0O- — pL,
rae a — Ko3ppHIpeHT, MpHHHMaeMbIii 110 Taom. 1T 2.4 mpunoxeHnsa 2 B 3aBHCHMOCTH OT

- _ . __ 2z .
OTHOCHTEJIbHOH ITTYOHHBI _ _, PABHOH _ _ Eb— H COOTHOINIEHHSI CTOPOH _ _ [f hf 1;
- ;0

p — cpelHee IaBJIeHHe ITI0J] IIOJOIIBOH (pyHAAMeHTa, Kla.
BepTnkansHOe HalpsoKeHHE OT COOCTBEHHOIO Beca I'PYHTa Ha OTMETKE ITOJ[OIIBEL (PyHIAaMEHTa
_[z[C , Ha rIyOHHE Z OT MOIOIMBEI (PYHAAMEHTOB OITPeJeISIOT IO (popMyTIE:

m_.. — (" ﬂ'zg 0-
NOKYMEHT NoanncAH Y
SNEKTPOHHOWM NOANUCHLIO
Ceptudmkar: | 12000002A633E3D113AD425FBS0002000002A6 PacCIIONIOXKEHHOI'O BHIIIIE TTO/IOIIBEI Q)}G{I[EIMEHTEI,:,
Bnageneu: le6ayxoea TateaHa AnekcaHgpoeHa
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BeptukanbsHoe 3¢ (peKTHBHOE HallPSKEHHE OT COOCTBEHHOIO Beca TPYHTA O -p, HA TPaHUIIE
CIIOSL, PACITOJIOKEHHOTO Ha IITYOHHE = OT ITOJIOIIBEI (pyHAaMeHTa, OIpeIelsIeTcs Mo (POPMYTIE:

n
Ozg :yr_l_zyi'hi_u:
=1

rae. ¥;, hj — COOTBETCTBEHHO VIelbHBIH Bec, KH/M3, H TOIIMHAa i-TO CIOS TPYHTAa,
3aJIerarolero BRIIIE TPaHHIbI CI0S Ha TIIYOHHE = OT ITOMOIIBEI (PYHAAMEHTA, M,

14 — TIOPOBOE JIABJIEHHE HAa pacCMaTpPHBAeMOI I'paHHIE CIos, Kl]a.

J11s1 HeBOIOHACHIIIEHHBIX TPYHTOB ITIOPOBOE JABJIEHHE ITPHHHMAETCS PaBHBIM HYIIHO (2~0).

YIeIbHBIH BeC TPYHTOR, 3aJIelalolHX HIDKEe YPOBHS ITOA3EMHBIX BOJ, AOIKeH IIPHHHMAThCS C
V4ETOM B3BEIIHBAKOMIErO JeHCTBHSA BOABI ITPH KO3((HIHeHTe (PHIIBTPAIHH CI0S I'PyHTa OONIbIIE
110~ m/cyT 11 IL>0,25 (I ITIHHUCTEIX TPYHTOB).

[Ipn pacrnonoXeHHH HHJKE YPOBHS TPYHTOBBIX BOJ CJIOS TpPyHTa C KO3(PQHIIHEHTOM
fmwmTpaipm MeHee 1x10”°  w™/eyr m IL<0,25 (mmd IIHMHHCTBIX IPYHTOB) €ro VAEIbHBII BecC
IIpHHHMAaeTCs 0e3 yyeTa B3BEIIHBAIOIIErO ACHCTRHSA BOABL, IS OIIPEAEIIEHHS B 3TOM CIIOe H HHKE €ro
CIIeIyeT YUHTHIBATh JaBIIeHHE CTOI0a BOABI, PACIIOIOKEHHOI O BEIIIE 3TOTO CIIOSL.

HIDKHIOIO TI'paHHMIly CKHMAEMOH TOJIIM OCHOBAaHHS IIPHHHMAIOT Ha IIIyOmHe Z=Hc, rhe
BBEITONHSIETCS YCIIOBHE o zp = 0,5-0zg.

PacueTHYIO BEIHYHHY OCAIKH OCHOBAHHS S CPAaBHHBAEM C IIPeJellbHBIM 3HAUYeHHEM OCaJKH
OCHOBaHH S (PYHAaMEHTOB Si, IIPHBEJIEHHBIM B peKoMeHIyeMoM [ Iprmoxenun [ [S]:

S < Su

IIpumep pelnenus 3agaqm Ne 3

YcIIoBHSA 3aJauH Te Ke, YTO B 3ajJavyax 1 u 2.
[TocnemoBaTe IbHOCTh pacyeTa OCaJKH OCHOBAaHHS (PyHIaMeHTa MeJIKOI'O 3alI0KeHHT:
1. BeruepurnBaeM pacyeTHYIO cxXeMy (pHC.7).
2. BeHCISeM BEpTHKAJIbHEIE HOPMAJIBHBIE HAIIPSDKEHH S OT COOCTBEHHOI'O BeECa I'PYHTa

n
6:3{ - Ztyﬂ,ihi
i=1

1 CTPOHM 3ITIOPY Gze CI€Ba OT OCH Z U 31ropy 0,2 Gz cripaBa. Hinke ypOBHS TPYHTOBBIX BOJL
VUHTBIBAEM B3BEINHBAIOIICE AEHCTBHE BOABI HAa CKEIIET IIECUaHOIO TPYHTa H CYIIECH.
Ha NoBepXHOCTH 3eMIIH 0,5 = 0; 0,20, = 0.
Ha xonrtakte I u Il cnoér (rmyOnHa 0,3 M)
025 =17,0-0,3=>5,1 (xITa);
O,ZJE{E = 1,0 xI1a.
Ha xontakre I1 1 III caoés (rmyonHa 1,0 M)
026 =5,1+19,3-0,7= 18,61 kIla;
0,204, = 3,7 xlla;
Ha xonrakte I 1 IV cnoéB (rmyOuHa 5,2 M)
0z6 = 18,61 +19,5-4,2=100,51 xIa;
0,204, = 20,1 KIIa;
Ha xonTtakTe IV 1 rpyHTOBBIX BOJ (TITyOHHA 6,0 M)
g = 100,51 + 18,8 - 0,8 =115,55 xIla;
0,20l¥ =23.11 kIla;

zZg
Ha xoHTakTe V crmog ¥ rDVHTORBIX RO (TTIVOHHA 7,9 M):
AOKYMEHT NoanncAH ) _ :
3NEKTPOHHOW MOAMUCHIO 8,78 - 1.8 =131, 4 xlla;
Ceptucmkar:  12000002A633E3D113AD425FB50002000002A6 ,=26.3 klla.
Bnapeney:  le6ayxoea TatbsaHa AnekcaHapoBHa ;384 4.4 =174.64 xIa:
NeiicTauTenen: ¢ 20.08.2021 no 20.08.2022 , = 34,9 kI1a.

Ha xonrtakte V u VI cnoés (royOuHa 1’5:,3 M)
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075 = 174,64+ 10,0 - 6,2 =236,6 xIIa;
0,25&’5 =47 3 kIla.
B VI cnoe (rmy6una 15,0 M):
Ozg = 236,6+ 20,0 - 2,7 =290,64 kIIa;
0,203 = 58,1 kIla.
3. OmnpeensgeM BeHYHHY JOMOIHHTEILHOrO (0cafouHOro) JaBIeH s Ha TPYHT I10 IIOAOLIBOIL

PpyHIaMeHTa.
Po=P-0,0=2893-19,2-3,0=231,7klla

rae. P = (Fvu + Genr + G )/A.

4. Paz0mBaeM TOMIY OCHOBAHHS Ha 3JIeMeHTapHBIE CIOH TOMIHHOH h; (He 00S3aTelbHO
pPaBHEBIE ) HCXOJ S U3 YCIIOBHA h; < 0,25h.

['paHHIBI 2TEMEHTAPHBIX CJIOEB COBIIAJAIOT C TPaHHI[AMH €CTeCTBEHHBIX HAIUIACTOBAHMIIL.
OrpeziessieM KOOPAHHATY ITOMOIIBEI 3JIEMEHTAPHBIX CIIOEB, IpHYeM Z = 0 COOTBETCTBYET ITOMOIIBE
(yHIaMeHTa, H HAYHHAEM 3aIl0JIHEHHE TalJl. 9.

5. BEIUHCISEM TOMOMHHTEIBHEIE BEPTHKAIBHEIE HOPMAIBHEIE HAIIPSKEHHS Ha TPaHHI[aX CIIOEB
I'PyHTa

Ozp — QA Po,

Te o - KO3()(PHIMEHT, YIHTHIBAIOIIHH YMEHBINEHHE ITO IITYOHHE JOITOIHHTEIBHOI O JaBIEHHS

(mpunoxenwe /(1) [5].

Tabmra 9.
Pacuér ocamok pyHmamenTta OM3 P2 MeTOI0M MOCTIOHHOI O CYMMHPOBAHH S
No Z, M 2%7Z/b ol Orp= No Grpﬂ, hi, Bi Ei, Si,
IL.11 aPo |cmog | klla | cMm Klla CM
1 0 0 1 2317 3
2 0,64 040 | 0,960 | 2224 | 3 [227.1| 64 | 0,8 | 13500 | 0,86
3 1,28 0,80 | 0,800 | 1854 | 3 (2039 | 64 |08 | 13500 | 0,77
4 1,92 1,20 | 0,606 | 1404 | 3 [1629| 64 | 0,8 | 13500 | 0,62
5 2,20 1,38 | 0,537 [ 1245 3 1325 28 |08 | 13500 | 0,22
6 2,56 1,60 | 0449 [ 1040 4 (1143 | 36 |08 | 11000 | 0,30
7 3,20 2,00 | 0,336 | 77,9 2! 909 | 64 (08 | 11000 | 042
8 3,84 2,40 | 0,257 | 59,5 2 68,7 | 64 |08 | 11000 | 0,32
9 4,80 300 | 0537 | 1245 | 4 920 | 96 |08 | 11000 | 0,64
10 5,12 3,20 | 0,160 | 37.1 S 808 | 32 |08 | 12500 | 0,17
11 6,40 4,00 | 0,108 | 25,0 S 31,0 | 128 [ 0.8 | 12500 | 0,25
12 7,68 4,80 | 0,077 | 17.8 S 214 | 128 | 0.8 | 12500 | 0,18
4,75

CTpOHM A3ITIOPY 6. TOUKa IepeceuyeHus 3II0pP 6z H dz; COOTBETCTBYET HIJKHEN T'PAHUIIE CKIMAEMOM

TomH (B.C) — 5,9 m.

6. OHPE,I[EJIHIDT BEJIIHUHHY CPCIHHX JOITOJIIHHTCIIbHBIX ,I[ElBJIEHI]ﬁ B KaXKJIOM H3 3JICMCHTAPHBIX CIIOCB
e __
ﬁ:ﬁi B (6t

p.i—1

OOKYMEHT NnoarmcAH
SNEKTPOHHOW MOANUCHIO

CepTtudmkar:
Bnageneu;

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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2. CyMMapHas 0cajika BceX 3JIeMeHTapHEIX CIIOEB COCTARIIIET PacUeTHYIO BETHUHHY
OCaJIKH OCHOBaHHA §.
s=4,75 (cm).
[TpoBepsieM yermoBus (7.4) [6, ¢.258]: s < s,,.
[To Tabmmre 9.2 |6, ¢.263]: su=10cm;, 4,75 < 10.
VY cIIOBHE BBITTOTHSIETCAL.

o 3000
i | |
| A A G E
v . 2-W cnou g/' =
/ s | =
o o ™~
S % S| 3-i1 cnon Ej e
w <t 2224
/ o
. /A 101 é'}q
e 13 / foa0 E
g 1)s /;? X o)
() - o / . Yo
Ll 8l 4-m cnon jsa.s
,-’ s e 132 42.7
/ ' —{3?.'
% = —l'.?f.,n
-
== " ~r
% < 5-1n cnown
% 236 175
o
| 6-i cnoit
281
Puc. 7. Cxema K pacuéTy ocaJkH (pyHIaMeHTa MeTOJIOM
3JIEMEHTAPHOTO CYMMHPOBAHHS.
CIIMCOK JIMTEPATYPhHI
IlepeyeHb OCHOBHOH JIMTEPATYPhI
1. BapmenkoBa E.B. Pacyer cHcTeMsl 37aHHe - (yHIaMeHT - OCHOBaHHE C

HCIIONIB30BAHHEM MOJEIH JABYXCIIONMHON OalkH Ha VIPYTOM OCHOBAaHHH BHHKIIEPOBCKOIO THIIA
| OnekTpoHHEBIH pecypc|: yueOHoe nmocoOne/ bapmenkopa E.B.— DnekTpoH. TeKCTOBBIE JaHHBIE.— M.
MOCKOBCKHH I'OCYAapCTBEHHEIN CTPOHTENBHEI YHHUBEPCHTET, Al [In Op Memia, ObC ACB, 2015.—
35 ¢.— Pexam gocryma: http://www .1prbookshop.1u/40439.— 3BC «IPRbooksy, mo mapomro

2. OcHoBaHHSI H (PYHIAaMeHTHI [ONeKTpPOHHBII pecypc|: MeTommdeckoe ITOocOOHE K
BBIOTOITHEHHIO KYPCOBOI'O IIPOEKTHPOBAHHS IS CTYIAESHTOB IIO0 HaIlpaBIeHHIO ITOATOTOBKH 270800.62
«CtpontenscTBO» mpodinb («IIpoMBIOIIIEHHOE H T'pPaXKJaHCKOE CTPOHTEIILCTBO»)/ — DIEKTPOH.
TEKCTOBBRIE  JaHHBIe.—  UYepkecck:  Ceepo-KaBkaszckasi  rocymapcTBeHHass  T'YMaHHTapHO-
TexHomoruueckad akanemusa 2014 — 97 ¢ — Pexum gocryna: http://www .iprbookshop.rw/27214. —

AOKYMEHT MNOANMCAH
ANEKTPOHHOWM NMOAnNMCbLIO _
CepTudmkar: -~ 12000002A633E3D113AD425FB50002000002A86 I (yHIaMeHTOB |JIeKTPOHHEIN pecypc|: yueOHoe
Bnagenet: Websyxosa, TatbaHa AnexkcaHaposHa 'B.— QJIE:I{TPIDH. TEKCTOBREIE HaHHEIE.— BE:J]I‘IDPID,I[Z

Reitd o R S a8 2029 8 6 b6 5652 mi yHueepcurer M. B.I'. Illyxoa, 3bC ACB,
LU, (S % I L CANLIVE JWUUL yILd, LILLP .77 ¥ W VWL uuDkShﬂpTIﬂZSBQZ— 5BC {{IPRbGGkS}}: 11O ITaPOJIHO
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IlepedeHb A0NOTHHTEILHOM JTHTEPATYPhI

4, AnekceeB C.M. MexaHnka TpPyHTOB, OCHOBaHHSI H (PYHIaMEHTHI |OIeKTPOHHBIH
pecypc|: yueOHoe nmocoone/ AnekceeB C.U., AnekceeB I1.C.— DIeKTpoH. TEKCTOBBIE JaHHBIe.— M. :
YueOHO-METOMMYECKHH LIEHTP 10 00pa30BaHHIO Ha KEJIE3HOAOPOKHOM TpaHcropre, 2014.— 332 ¢.—
Pesxxxmv mocryra: http://www.iprbookshop.1ru/45278 — 3EC «IPRbooksy, 1mo mapomo.

3. CIIT22.13330.2011. OcHOoBaHHSA H (PYHIAMEHTHI 3JaHHH H coopykeHHil. — M., 2011.

6. CII24.13330.2011. Cpaiinbie pyHIaMeHTH. — M., 201 1.

7. CII126.13330.2012. @yHaaMeHTHI MaIllMH ¢ JHHAMHYECKHMH Harpyskamo. - M., 2012.

8. CIT 25.13330.2012. OcHoBaHHgI H (PYHIAMEHTHI Ha BEUYHOMEP3IBIX IpyHTax. — M.,
2012.

0. CII 47.1333.2016. HMu)eHepHbIe H3BICKAHHSA I CTPOHUTENLCTBA. (OCHOBHEIE

rmonmoxkeHus. — M., 2016

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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MUHUCTEPCTBO HAVKHU U BBHICIIET'O OBPA3BOBAHUS POCCUUCKON OE JEPALIUU
DepepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEILHOE YUPEKIEHIE

BBICIIIETO OOPA30BaHUA
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JlaHHBIE METOMHYECKHE YKa3aHHA ITPECIIEAVIOT I[ENb 3aKPEIUIEHHS TeOPeTHYECKHX 3HAHHI I10
nucipirinHe «OCHOBAHWA U OYHJJAMEHTEI», a Takke BOOPYKeHH I CTYIEHTOB METOIHYECKIM
MaTepHaJIOM IS CaMOCTOSTEIIBHOIO BBIMOJIHEHHS Ja0OpaTOpHBIX paloT ¢  IIOCHEAVIOIIHM
OCVIIECTBIIEHHEM CaMOKOHTPOIIS ITOCPEACTBOM OTBETOB Ha COOTBETCTBYIOIIHE BOIIPOCHI.

B MeTOIHYECKHX VYKa3aHHSIX PacCMOTPEHBI TEXHOJIOIHSI M METOAHKA BBIMIOJIHEHHS OCHOBHBIX
BHIOB JTaOOPaTOPHBEIX padoT 1mo OCHOBaHHSM H (pyHAAMeHTaM HeOOXOJHMbBIE IS (POPMHPOBAHHS
IOCTAaTOYHOro 00beMa 3HAHHH Y OYAYIIHX CIIEI[HAIICTOBR - CTPOHUTEIEH.

JlabopaTopHnas pa6éoTa N°1.
METO/JIUKA U3MEPEHUS IE®OPMAIITMKA OCHOBAHHUUH 3/1AHUHU U COOPYKEHHUH

1.1.IHEJIb 1 3ATAY PAGOTHI

[lems paboThI — O3HAKOMIIEHHE C METOAHKOH H3MepeHHSI JedopMalliii OCHOBAaHHMI 3JaHHH H
COOPYKEHHH.

ComepkaHie PaOOTHL. IIPHMEPHl PacIONOKeHHSI Je()OpPMAIlHOHHBIX MapoK, oOpaszel OllaHKa
TEXHHYECKOr 0 3aJaHHs, TpeOOBaHHA K ITporpaMMe ITPOBeAeHHS H3MEPEeHHIT OCHOBaHHH (DYHIaMEHTOB
30aHHI H COOPYKEHHH.

Kox, popMymHpoBKka KOMITETE HIIHH
Croco0eH TIIPOBOJHTH pacueTHOe OOOCHOBaHHE H KOHCTPYHPOBAaHHE CTPOHTEIIbHBIX

KOHCTPYKITHH 3JaHHH H COOPYKEeHHH ITPOMBIIIIIEHHOIO H IrpakaaHckoro HazHadeHHs (ITK-
3)

1.2.TEOPETHYECKOE OBOCHOBAHHE

BrirnonmHeHne 1abopaTopHOH pal0OTHI COCTOMT B H3YYeHHH METOAHKH pPa3sMEIEHHS MapoK Ha
o0ciIeayeMOM 3IaHHH, BBIJAYH TEXHHYECKOIO 3aJaHHSd H TIepeuyHd padoTr, OXBaThBIBAEMBIX
CITEI[HAJIBHOH ITPOrPaMMOH HCCIIEI0OBAHITH.

1.3JIPAKTHYECKOE HUCIIOJIB3OBAHUE PE3YJILTATOB HCCJIEI[OBAHHFI

[IpH BREIMIOJIHEHHMH TEXHHYECKHX OOCIEIOBAaHHMH 3JaHHH H COOPYKEHHH B KaK Ha CTaIHH

CTPOHMTENBCTBRA, TAK H B IIEPHO SKCILIYaTal[HH CTPOHTEIBHEIX OOBEKTOB.
1.4 AIIITAPATYPA 1 MATEPHUAJIBI
-I[F00ETIb,
-MOJIOTOK;
-CTPOHMTEJIbHBIH YPOBEHB;,
-JIBe CTEeKIISHHBIE TUTaCTHHBI,
-anebdactp;,
-yalma A1 3aTBOPEHH I pacTBOpa,
-MacCTEPOK,
-a’PO30JIbHAS KPacKa;
-JIBa JEPEBSIHHBIX OpyCcOUKa.
1.4 YVKAZAHHUA 110 TEXHUKE BE3OIIACHOCTH

K BBIIOMHEHHIO Ta00paTOpPHOH padoThl AOITYCKAIOTCA CTYAEHTHI, IPOIIEAIIIHE HHCTPYKTaX 110
TeXHHKe Oe30IMacHOCTH. HaxXoXIeHie IOCTOPOHHHX JIHI[, B TOM YHCJIE CTYAEHTOB, He ITPHHIMAIOIIHX
YYACTHE B BHIMTOIHEHHH JAaHHOH PaloThI, B 30HE BBIMMOJIHEHHS padoT 3ampernaercs. IIpn rporeaeHHH
HCIIBITAHHI JOIKHO OBITH CMEINAHHOE OCBEIeHHE, TO €CTh E€CTECTBEHHOE H HCKYCCTBEHHOE, UTO

O0ECIIEUHMBAET OCBEINEHHOCTE 30HLI HCIILITAHHI B COOTBETCTBHH ¢ TpedoraHmsaMu CHuII.
1.S.METO/JIUKA H ITOPA/TOK BBIHIOJIHEHN A PABOThI

OMEHT oSSR PA 2RI TEVHITYECKOT'O 3AJAHILS

SNEKTPOHHON NoanuchLio | (Hal'[pIIMEp:, HpDEI{THLIﬁ IIHGTH’I‘}?I) BbBLIACT
Ceprudomkar: - 12000002A633E3D113AD425FB50002000002A6 TIOIIHATE paﬁﬂTLI 10 0OcCIIEe ﬂggam[m) BBLIAET
Bnageneu. lHebayxoea TateAHa AnekcaHapoBHa CT 24846-81 -

[eiicTeuTenen: ¢ 20.08.2021 no 20.08.2022 [Iprtoxenne k 'OCT 24846-81
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COI''TACOBAHO YTBEPJXJIEHO
HaHMeHOBaHHEe OpraHH3al[HH, JOIKHOCTh, HaHMEHOBaHHE OpraHH3al[HH, JOJIKHOCTb,
HHHITHAJIBI, (DaMIHIIHS, JaTa HHHITHAJIBI, (DAMIUIHS, JaTa
TEXHUYECKOE 3ATAHUE

Ha IIPOH3BOACTBO H3MePEHHH Ae(opMaIlHii

OCHOBaHHH (PYHJIaMeHTOB 37 aHHI H COOPYKEHHH
1. UcrtoymuTens paboTel

HaHMEHOBaHHE OPpraHH3al[HH
2. BakasyuK

HAaNMEHOBAHIE OPpraHH Al
3.HammeHoBauHe 00beKTa

4. MecTononoxeHHe 00beKTa(I10 aAMHHHCTPAaTHBHOMY JIEIIEHHIO)
5.5ransl (TepHOABI) CTPOHTEILCTBA, SKCILTYaTaIHI

6.][aHHBIE 0 Ha3HAYEHHH H BHaX 3aHHH (COOPYKEHHH ), XapaKTe pPHCTHKH KOHCTPYKTHBHBIX
0co0eHHOCTEH H OCHOBHBIX ITaPaMETPOB (BKJIFOYA S ITO3EMHBIE YaCTH)

7.CBeZleHH S O THITaX, pa3Mepax H IITyOHHE 3alI0KEHHS () YHIaMEeHTOB
8. UHKeHepHO-TeOlIOrHYEeCKHE H THAPOre0JIOTHYECKHE YCIIOBHS OCHOBAaHHIT
(pyHIaMeHTOB

0.CBeJleHHs O paHee BHIITOMHEeHHBIX pa0oTax 0 H3MEPEHHIO Jie(pOpMAaIlHil

10.YacTtH 3ganHmi (COOpYKEeHH), 32 KOTOPBIMH CIeIYeT BeCTH HaOIIOIeHH

11 . IlepHogyHOCTE H CPOKH IIPOBEACHHS H3MEPEHHI
12 TpebyeMasi TOUHOCTh T'eOie3HYECKHX H3MEPEHHT
13 J1OTIOIMHHUTEIBHBIE YKA3AHH

14 ITprmoxeHns:

-IUI4HBI IICPBOI'O H HIKCIICHKAIITHX 3T a’keHn Q)}HHWEHTGE C YKd3daHHEM ITPECABAPHTCIIbHBIX MECT
3aJIOKCHH A ,[[E(l) OPMAITHOHHBIX MdPOK.

-pa3pe3sl 3JaHHi IH COOpYKeHHH (TTPOJONIbHEBIH, IONEPEYHBI) C OCEBEIMH pa3MepaMH H
BBICOTHBIMH OTMETKAMH.
-IDTaH pa3MelleHH 3JaHHI, COOPYKeHHI, HH)KEHePHBIX KOMMYHHKAL[HIT Ha TEPPUTOPHH
o0bekTa (TornorpapHyecKHii, CHT Yal[HOHHBIH, TeHIUIaH).
3a7jaHHe COCTABHII
HaHMeHOBaHHE OpraHH3aIl[HH ITOMITHCh, HHHITHAIBI, (DaMHITH
JaTa

1.5.2.ITPUMEP TPEGOBAHHH K ITPOT'PAMME ITPOBEJEHH S H3MEPEHU A

TE®POPMAIIMI OCHOBAHUHN ®YH/IAMEHTOB 3/IAHUH U COOPYKEHU I
(ITpnmoxenne Kk 'OCT 24846-81).

1.B rmporpamMmMe ImpoBeie HHUA H3MePeHHH JedopMalii ocHOBaHHH (pyHIaMeHTOB 3JaHHIH H
COOPYKEHHUH JOKHBI OBIThH OCBEII[EHEI:
-IIEJTH 1 3aJ1a4d, IIPOBOJIHMMEIX H3MEPEHHI,
-XapaKTEePHCTHKH (PYHIaMEHTOB 3[JaHHH H COOPYKEHHH, HX KOHCTPYKTHBHBIE OCOOEHHOCTH,
-HHKEHEPHO-T€0JIOTHYECKHE U THAPOIOT HMUECKHE YCIIOBHS OCHOBAHHII,

[OKYMEHT MOAMNCAH —_—
SNEKTPOHHOW NOANMCLIO ? .
Ceptudhukar: 12000002A633E3D113AD425FB50002000002A6 paboT IT0 M3MEPEHHAM Je(DOPMAIIHIT,
Bnapeneu: LLleBayxoea TarbsHa AnekcadapoeHa MH CIIEAYCT BECTH HaﬁJIIGI[E:HI[H;

I'dllbl BEOTOJIHEHHA CTPOHTCIIBHBIX paﬁﬂTj
Nencreutened: ¢ 20.08.2021 no 20.08.2022 _ _
[ A A AL DAl X J AMCALSI AR W wowiAwd pras anwisiwersusaw 2z o HLVAMEHT OB,



32

~JI7ISL SKCIUTYaTHPYeMBIX 3aHHI (COOPYKEeHHIT) - IIEPHOJ SKCILTyaTal[HH, Pe3yIbTaThl OCMOTPa
00BeKTa, HAJTHYHE TPEIHH H MeCTa 3aKJIa KH MasKOB,

-CBEJEHIS O HAJIMYHH ITYHKTOB I'OCYIAapCTBEHHOH I'e0JIe3HYeCKON CETH, a TaKKe 3HAKOB,
YCTAHOBJIEHHBIX JJIA IIeJIEH CTPOUTENIHCTRA,

-JIaHHBIE O CHCTEME KOOPIIMHAT M BEICOTHBIX OTMETOK,

-CBeJICHHS O PaHee BBIIOIHEHHBIX padoTax IT0 H3MEPEHHIO Je(pOopMaIHil H CBS3b €€ C
TTOCIEIVIOIINMH paboTaMH,

-OITHCAHHE MECT 3aKJIaJKH I'e0Ie3HYECKHX 3HAaKOB, 000CHOBAaHHE BhIOOpA THIIA 3HAKOB,

-TIpeABAPHTEIbHAS CXeMa H3MEPHTEIILHOM CETH, PacuyeT TOYHOCTH H3MEPEHHS e OpMallHii,

-MeTOIbI H3MEPEHHH H IIPHMEHSIEMBIE HHCTPYMEHTHI,

-IIOPSAIOK 00PpadOTKH PE3yIbTATOB H3MEPEHHH.

2.B mporpamMme nomxHa OBITH OIpe/ielIeHa OTBETCTBEHHOCTD IPOeKTHOH (HayYHO-
HCCIIeJOBATENIbCKOH ) OpraHH3alHH 3a IIPOeKT pasMeIleHHs 3HAKOB, 3aKJIabIBAEMBIX B 3JaHHH H Ha
CTPOMTEIILHOH IUTOMAKE, CIIYKOBI I'eOe3HH - 3a HEIIOCPEACTBEHHOE H3MEPEHIE H IIEPBHYHYIO
00paboTKy pe3yIbTaTOB H3MEPEHHH, IMPOeKTHOH (Hay4YHO-HCCIIe0BATEIbCKOM ) OpraHH3aI[HH - 3a
COCTaBIIEHIE TEXHHYECKHX OTUETOB.

3.B npiinoxeHHH K IporpamMMe padoT MPHBOASTCS. KOS TEXHHYECKOrO 3aaHH L, BEIJaHHOIO
3aKa3YHKOM, CXEMBI IIPOEKTHPYEMBIX I'e0Ae3HYEeCKIX CETEH, YUEPTEXKH I'eOJe3HUECKHX 3HAKOB U
Ipyras HeoOXoauMasi JOKYMEHTALNS, KaJIeHAaPHBIH IUIaH ITPOBEACHUS PadboT U IIPEJICTABIIC HILS
3aKa3YKy OTUETHBIX MAaTEPHAJIOB, CMeTa pacXOoJ OB Ha ITPOBEAeHHE H3MEPHTEIBHBIX PadoT.

1.5.3. CXEMA PACIIOJIOXKEHHUA JEDOOPMAIITMOHHEIX MAPOK.

CxeMy pa3MelleHHS Je] OpMaI[HOHHBIX MAapPOK (B BHJE OTJEIbHBIX CTePKHEH, YCTaHOBIEHHBIX
B Tene (pyHJaMeHTa HIH ABYX IUIACTHH HaJl 30HOH PACKPHITHSA TPEMIMH) OCVYIIECTBILIIOT COITIACHO
TpeboBanmii 'OCT 24846-81 (IIpui.4) B onpeleneHHBIX TOYKAX.

1.5.4TPAOUUYECKOE O®OPMJIEHUE PE3YJILTATOB HABJIOJIEHUH 3A
HEDOOPMAIIUAMHUA OCHOBAHUH OYHJIAMEHTOB

['padpryeckoe odopMIeHHEe Pe3ylIbTaTOB HAOMOAeHHIT 3a JedopMalisMH OCHOBaHHIT
(yHJIaMEHTOB CIIEAYET IIPOH3BOIHT COITIACHO PEKOMEHAYEMOrO ITpHMepa, IpeacTaBileHHoro B 'OCT
24846-81 (IIpmm.5)

_. 4 ."_ ’{l
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