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ITPEOJHUCJ/IOBUE

«PeKoMeHzauun NO pacyery CBaitHblX QyHAaMeHTOB B C1a6GBIX TPyH-
Tax» paspaboranbl B coorBercTBHH ¢ naanom locerpos CCCP na 1971—
1974 rr. mo nepecMoTpy NeHCTBYIOIUUX M pa3paGoTKe HOBbIX HOPMATHR-
HbIX JOKYMCHTOB H TOCYAAapCTBEHHBLIX CTapAapToB HOJad  CTPOUTENb-
CTBA.

Pekomengauuu MoryTt OLITL TpPHMCHEHB! MPH NPOEKTHPOBAHNKK CBall-
HBIX GYyHIaMEHTOB C BO3MOXHOCTBIO BKJIOYCHHS HX rocae anpodaluy ¥
HoByto raaBy CHHUII II-17 «Csafinbie dyugamMeHTH M ray6OKHE OMOPHI».

Pekomennauuun Bhinoanenol HHUUM ocuoBaHuit ¥ NOA3EMHBIX COOpY-
xenuHit kmend H. M. epceBanoBa (IHHUHMUOCIT) (xanauaaTtol TeXHHUECKHX
nayk b. B. baxoaaun, b. C. Canpnukos, B. JI. ®asauc, B. I'. ®enopos-
ckui) ¢ yuacruem TI'TIHM Odynpamentnpoexr (kaux. texn. nayk 1O. T.
Tpodumenkor), ILIHHUHUUC (kanwa. texn. nayk W. 3. Toabadenbn),
MUCH um. Ky#boimiesa (kava. texH. wayxk H. M. JopouikeBuy, g-p
TexH. Hayk H. A. Lbitosuu), KHMCH (kanamaaTbl TeXHUYECKHMX Hayk
M. Il. bonko, M. C. T'pyrMman), Xapbkosckuii I[IpOMCTPORHHHNDOEKT
(kanaugatel Texuudecknx Hayk . C. Jlekymosuu, M. §. JlyuxoBckuii),

JcrnpoMnpoeKkT (uHx. M. Merc).

1. ObIIUE NOJOXEHHA
OcHOBHble onpeleNeHus

1.1. Hacrosiine pekoMeHZallHH npeaHa3HadeHdbl AAA pacyera csBa#
M CBaHHBIX (QYHAAMEHTOB TCpPaXXJaHCKUX M MNPOMLILIJIEHHBIX 30aHUH H
COOPYXKEeHHH 11a cnalblX rpyHTax.

[.2. K cnabuiM rpyHTaM OTHOCATCS TJIMHUCTbiE TPYHTH TeKyuyeil u
TeKYUYernJaCTHYHOH KOHCHCTEHUHH, HJBI, TOp(L H 3aTop¢OBaHHbLIE TPYHTH,
a TaKxXe INbljieBaThle U MeJKUe INMeCKH pbIXJaoro cioxenusa (oco0eHHO B
BOJOHACBHILIEHHOM COCTOSIHHH), AJS1 KOTOPHIX MOAyJb obueit aedopma-
nuun He mnpesblmaer 3000—5000 kH/M2 B nuamasoHe JaBJEHHH IOX
wrtamiiom H0—200 xkH/m2,

[ITpumeuanune PekoMeHRauuu 1e pacnpocTpaHSIOTCST Ha NpoO-
caJouHble ¥ Habyxawlie OT 3AaMauNBaHHUSA TPYHTHI.

1.3. Pacuer ocHoBanu#l cBanHBIX (YHNAMEHTOB IPOU3BOAUTCH nO
JBYM npenesbHbIM COCTOSHHUSAM:

MO0 TNEepBOMY IMpedeNbHOMY COCTOSHHIO — TIO Hecylled CnocoOHOCTH
(MPOYHOCTH UJH VCTOHUHUBOCTH);
MO BTOPOMY TNpeleJbHOMY COCTOSIHMI0O — Tno aedopmauusam (ocan-

KaM, poribaM H mepeMelieHHAM).
1.4. Hecyman cnocobuocrs Py cpan onpejensierca  NpelenbtoH

MPOUHOCTLIO IPYHTA €€ OCHOBAaHUA. B KauecTBe Hecylled cnoCOOHOCTH HC-
NLITAHHOH CBaM Ha rpaduke 3aBHCHMOCTH OCaJKH ot Harpy3ku S=f[(P)
NPUHHUMAETCA HArpysKa, NpH KOTopoH rpadux aCHMITOTHUYECKH CTPEMHT-
csl K BEepTHKaJM HJIH HMeeT TOCTOSHHBIM, O MaJblii HaKJOH K HeH (He
menee 3 MM ocaakd Ha 10 kH npHpocra Harpysku).

1.5. Pacuer mno pgedopmallusm onpemeasieTcss TOH  HarpyskowH
Pr1, nmoa neicrBHeM KOTOpOH He OyleT HapylleHa 3KCIAyaTalHOHHAS
MPUTOAHOCTb 3JAaHHUSI HJM COOPYIKEHHS B TeyeHHe BCero TMnepHoja ero
cayxO6pl. Pacuer ocaloK TIPOM3BOAUTCS IO TEOPHH JIHHEHHO-IE@OPMHDY-
eMbIX TeJl B Tpefesax JuHeHHoro yuactka rpadnka S=f(P). ['panuua
JUHEeHHOro ydacrtka Onpejeasercs NnpeaesaoM IpONoOpUHOHaNbHOCTH Py —
HATPY3KOH, MNpeAIlecTBYIOEH TOH, [PH KOIOPOH [pHpAIICHHEe OCATKH
NpeBOCXOJAHT B 2 pas3a u O6oJee mnpupaueHHe OT NpeAblAYUIeH CTYy-

MeHH,
1.6. Monyan, obwux nedopmaunit £ npu pacuere oCajlok onpene:
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JITETCS MO pe3yabraraM JjabopaTOPHBIX HJAH MOJEeBLIX HCNbITAHHA rpyHTa
noJ, HHXHUM KOHUOM CBau A8 cjaosa TtoauwuHoll A>>4d (d — auamerp
HJH CTOpOHA NONEPEYHOro CEeYeHUs CBaH).

KOHCTPYKHHH CBaH H CBAWHBIX ()yHIAMEHTOB

1.7. KoHCcTpyKUHH cBal M CBaWHBIX GVHOAMEHTOB ONPENeNsiOTCH
BUOAOM TPYHTOB H THMOM HX HannacTOBAHWUH, BEJUUHUHON U XapaKTepom
Harpysox Ha ¢QYyHIaMeHTbl, a TaKiKe KOHCTPYKTHBHBIMH OCOOEHHOCTAMM
3JaHHH U COOpYXKEHHH.

1.8. OcHOBHbBIE THNH HATIACTOBAHHI CAAGLIX TPYHTOB NPEACTABJEHHI
Ha puc. 1.

1.9. Ilna vanaacrosanuft Tuna a (puc. 1) pexkomenayiorcs 3abHBHBIE
H OypoHaOuBHbIE IpH3MaTHYECKHE CBaH HJH CBaM C VIIHPEHHEM HA
KOHlle, npope3alouide caabyio ToONIY KW BXOAAUHe B TNPOYHbIH TPYHT.

1.10. OIna HanaacroBaHui 1uma 6 nenecoob6pasHa npopeska Beel
TOJMUH CAa0biX TPYHTOB 3a0UBHBIMH COCTaBHBIMH CHJIOUIHBIMH HJH TIO-
JBIMH CBasiMH U CBasiMH-000JI04KAMH C COeAHHEHHEeM 3JIeMeHTOB M0 Mepe
3a 01 BKH.

byponabuBHble CBau pAa3/IHYHLIX BHAOB, yCrpaHBaemble 6¢3 HJH C
KPEelJeHHEM CTeHOK CKBAaXUH, PEKOMEHAyeTCs NMPHMEeHATb Ha IIOI[adKaX
C HEOAHODOAHBIMU TEOJIOTHUYECKHMU VYCJAOBHSAMH, B KOTODPBHIX MPHMEHEHHE
3a0HBHBIX CBAH 3aTPYAHEHO HJIH HEBO3IMOXHO.

1.11. TTpy HeOGOABUINX CTATHYECKHX HArpy3kax HAJs HANJAaCTOBAHUH
TAna 6 JONyCKAaeTcs HenoJHas Npope3ka Ttodalu cnaabeix rpynros. C
[eJbl) NMOBHIIIEHHA HECYIEeH CNOCOOHOCTH CBAM B 3THX YCJIOBHAX U CO-
KpalleHHA KOJHYeCTBa CBaH YCTPauBalOT pPAa3JUYHOTO BHAA YUIMpEHUSA
Ha MX HHXKHeM KOHIle, a TaKXXe NPUMEHSAIOT KOHHUYeCKHEe CBaH.

1.12. Ina HanjgacToBaHUM THNA 8 peKoMeHAyioTcA dYyHIaMEHTHI K3
3a0UBHBIX [MPH3MATHYECKHX HJH KOHHYECKHX CBaH C pPOCTBEPKOM 1A
rpyHTE.

1.13. as HanmJacToOBaHHM THIA & CJAelyeT HCMOoJab30BaThb 3a0HBHLIE
NpHU3MaTH4YEeCKHEe CBaHW CIJIOIUHONO CeueHHS HJM NOoJble ¢ 3aKPBITLIM HHXK-
HUM KOHUOM, a TaK¥e CBAaH C pAaCKpHIBAIOIIUMCS HakKoHEYHUKOM. ['iyon-
Ha 3a7eJKH CBaH B HeCYUIHH CJHOH onpeAenseTcss ¢ y4e€TOM TOJACTUJE-
jougero cnaboro c¢aosl B coorBercrBun ¢ tpeboBauuamu CHull I1-15-74.

wh e, Ty e,

- I H
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Puc. 1. XapakrepHble THOBl HamJacTOBaHHH caabblX FPyHTOB




1.14. CBau, Kaxk npasuJO, JOJIKHDI TIpOpesaTh TOJILY ¢JIa0blX IpyH-
TOB M BXOAHTb B 0oJiee NpPOYHBLIH (HecylMi) cjgOH TpyHTa Ha raybudy,
TpeOyeMylo N0 pacuery, HO He MeHee: |
a) B necyanble TPYHTbl OT MEJKHX A0 IPaBeJHCTbIX TMJOTHBIE H Cpel-
HEH MJOTHOCTH U B IJIMHHCTble TPYHTHI TBEPAOH H IMOJYTBEPAOH KOHCH-
CTeHUHH — He MeHee (0,7—1 M;
0) B mbieBaTble necyaHble TPpyHTH (B TOM UHCJIe BO BCE pPHIXJEBIE)
H B [VINHHUCTbI€ IPYHTHl ¢ KOHcHcTeHuuedn [B>0,6 — ne Mence 1,0—2 Mm;
B) MOJble CBaH C OTKPLITHIM HUMHHUM KOHLOM, CBaU-O000JIOUKH H Ha-
OMBHble CBAaH C YLUHpEHHEM HJH 6e3 HEro JOJIXKHBI BXOAHUTb B HECYLUHI

CJIOH Ha rayOHHY He MeHee INOJyTOpa AMAMETPOB VUIMPEHHT HJH IBYX
AHaMEeTPOB CTBOJIA CBaM.

[Ipou3soacTBO padGoTr NpH yCTPOHCTBE
CBAWHLIX ()YHAAMEHTOB

1.15. BuiGop oGopynoBaHHA Aad yCTpPOHCTBA CBAaHHBIX (hyHAAMEHTOB
MPOH3BOAHTCA C YYETOM THUIIAa HANJAaCTOBAHHMH cJalblX TPYHTOB, KOHCT-
PYKUHH CBaH H OCOOeHHOCTEH TMPOEKTHPYEMOro 3XaHHA HUJAH COOpYyKe-
HUS.

1.16. B mblIeBaTHIX CHJABHOBJIAXKHBIX lleCKaX W B IVIHHHUCTBIX IPYHTaXx
C KOHCHCTeHUHen B>0,6 pekoMeHayercsi NPHUMEHATb MeXaHHYeCKHE HJIH
MapoBO3AYyIIHBIE MOJOTH. LCAH mnorpyXeHde CBau OT OAHOro yjpapa
(oTKa3) une npesbiliaer 25—30 cM, MOXHO TNPHUMEHSITb LITAHrOBble JH-
3eJb-MOJIOTHI, @ NMpPH OTKa3e He 6ogee 7—8 ¢M — Tpybuartble AH3€ab-MO-
JOTHI.

1.17. Ilpy 3a6uBKe CBaH Ha 3HAYHTEJBHYIO IMYOHHY H Heo6XOAUMO-
CTH TIpOpPE3KH IPOYHBLIX TPYHTOB llejecooO0pasHO NPUMEHATbH HH3KOua-
CTOTHhIE BHOpaToOpH, a AaJas1 olJjerueHus NOrPYyXeHHS -— HNOAMLIB BO-
A0H.

1.18. Tlorpy»kenne cBaii B TIJAHHHUCTBIE TPYHTBl C KOHCHCTEHLHEH
B<0,6 pekomenayercs NpOHU3BOAMTH BLICOKOYACTOTHHIMH BuHOpatTopaMu
C JAOMOJMHHTENbHBIM NPHTPY3OM; AAsA oOjerdyeHusd IMOrpyKeHHs AonycKa-
eTCH YCTPOHUCTBO JUAEPHBIX CKBAXKHH.

1.19. BbyponabuBnble cBaM JONMYCKAETCsl YCTPaMBaTb O] TVIMHHCTHIM
pacTBOpPOM Ha IVIoOWaAKaX C TIVIMHHCTBIMH TPyHTAMH MATKOIJIACTHYHOH
H TEeKYyUYelJaCTHYHON KOHCHCTEHLHH.

1.20. byponaGusHble ¢BaM B BOJOBACBILUEHHLIX INIMHHCTHIX TpyHTax
TeKyued KOHCHCTEHIMH PEKOMEHIyeTCd YCTPauBAThb C KpenjeHHeM CTEHOK
CKBaXXUHBI 00CalHbIMH Tpy6aMu. YcTpoHCTBO OypOHaOUBHBIX CBaW MJH-
Hou 40 M u OoJee NPOU3BOAUTCA IpU TOMOLLH Cll€UHAJbHBIX CTaH-
KOB C KpenJeHHWEeM CTEeHOK CKBaXXHHbl HHBCHTAPHBIMH 0OCaJHBIMH TpY-
OaMH.

1.21. Ceau pekoMenayercss 3abuBaTbh, HAuHHAS OT cepeJHHbl KYCTAa
HJAKM c¢BalHoOro nonas. 3abMBKa cBall B CPYHT KOHTPOJIMpyeTCA IO OT-
Ka3aM.

1.22, Ecain B npegesaXx BepxHHX caalblX HanJacTOBAHHH HMEKTCS
NPOCJOHKY NJAOTHOTO rpyHTa, PEKOMEHAYETCHA NMPOXOAHTb 3TH NPOCJOHKH
OyperneMm € nocaedyiouled 3aOUBKOH cBaHu 4yepe3 JHAEepHbIe CKBAaXXHHbBI B
HeCYIIHH CJIOH.

1.23. C uegbi0 CHHMXEHHUA AMHAMHYECKHX BO3JE€HCTBHH Ha CYyLIECTBY-
ol He 30aHHA H COOPVIKEHHA fpH 3a0UBKe CBAH NPHMEHSIOT CBAH MEHb-
[llero CEeYeHHs, MOAMBIB BOJAOU, YCTPOHCTBO JAUAELPHBIX CKBaxuH. llese-
coo6pa3HO HCNOJNbL3OBAHHE CBAEBAABJAHBAIOLINX arperaTos.

1.24. OpuenTHpoBOuHble Oe3omacHbie pPaccTOSSHUS 3a0HBKM CBaH OT
CYLLECTBYIOUIMX 30aHHIL:
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IPH HCMOJb30BaHHH TapPOBO3AYIIHBIX, MeXatilt-
YeCKHX H AH3eJhHbIX MOJ0TOB . . . 10—20 M
NMPpH  MCNOJAb30BaHHH  BHOponorpyxarenei 40—50 ™M
NpH BHOpALIHOHHOM MOTPyXeHHU cBai-obogsouek  50—80 M
1.25. 3emasnble paGoTbl BOMH3KM CBaWHBIX (YHIAMEHTOB (OTPHIBKA
TpaHilled ¥ KOTJIOBAaHOB, OCyLUeHHEe FPYyHTA) BBIMOJHAIOTCH 10 3a6UBKH
csad. [Ipy Heo6XoAHMOCTH MPOU3BOACTBA TaKUX pabaTr rnocie yCTPOUCTBA
CBaHHBbIX (yHAAMEHTOB CJedyeT NMpelyCMOTpeTb COOTBETCTBYIOLLHE Kpell-
neuus (n. 1.6 CHull I1I-B.1-62 *) uau paccudraTth HeCyulylo cnOCOGHOCTD

OCIIOBaHWK CBaHHBIX (YHAAMEHTOB KaK OCHOBaHMMH, OrpaHHuEHHBbIX OT-
KOCOM.

2. PACHET OAUHOYHOHN CBAU HA BEPTHKAJIbHYIO
HATPY3KY

Pacyer no necyuied cnocoOHOCTH

2.1. Hecymiag cnocoGHocts  P; oAuHOUHOIN CHOJIONHINON WMAH TOJIOH
CBaH C 3aKpHIThIM HHXXHHM KOHUOM BbIYHCASETCA NO (hopMyae

P, =RF—}-u2f;l;, (1)
{

rae F, 4 — cooTBeTCTBEHHO MJoWaAb OpyTTO CeueHHsA, M2, W IEPHMETp
CBaH, M;
R, [i — conporHBJeHHe IPyHTa COOTBETCTBEHHO INOA HHXKHHM KOHLLOM
CBAH H i-TO CJIOSA IO ee OOKOBOH moBepXxHocTH, KH/M?;
[i{ — ToJlllHuHA {-I'O CJOS TIPYHTAa, M.

2.2. Jlns 3aOHBHBIX CMJIOWHbIX H NOJABIX CBaH ¢ 3aKPbITHIM HHXKHHM
KOHLIOM, NOrpyaemMbiXx MeXaHHYeCKHMH, NapoBO3AVIIHBIMH HJAH JH3eJb-
HbIMH MOJIOTAMH, 3HAuY€HHsI COMNPOTHBJIEHHH TIPYHTOB C mnoKasarejaeMm
KoHCHCTeHUHH B ={0,6 npuHumaiorcs 1o taba. 1 u 2 CHuIl 11-B.5-67 *.

2.3. asa rpyutoB ¢ B=0,7—1,2 cirenyer noab3oBaTbcs 3HAYEHHAMH
Ry f;no taba. 1 u 2 nacroamwux Pekomengauui.

Tadauuma 1

KoncncreHuus rpyHta B nogy BUXKHUM KOHLOM CBaH

Cay6uua S o

3A0UBKH

ceam 7, 0,7 0,8 0,9 l l [,1
3 700 | 650 600 600 550
4 800 750 700 700 650
5] 850 00 750 750 700
O 850 800 800 750 750
7 900 800 800 800 750
8 950 900 850 800 800
g 950 300 850 850 850
10 1000 950 900 850 850
12 1050 1000 950 950 900

15—30 I 1100 1050 1000 1000 950




Tabauua 2

Cpenusist KoHcucTenuuss B rpyHta i-ro CJ1051 N0 60KOBOH MOBEPXHOCTH
rJayouHa = — —
pacnoJioXeHHus I ]
i-ro cjosa h, 0,7 0,8 0,9 1 1,1 1,2
M |
—_ — — —
1 0 4 4 3 3 2
2 10 8 | 7 6 5 4
3 - 13 11 10 3 7 6
4 15 13 11 9 8 6
5 17 15 12 10 9 7
6 17 15 13 11 9 7
7 18 15 13 1 9 | 8
8 18 16 13 1] 10 3
9 18 16 14 12 10 9
10 18 17 14 | 12 11 9
12 20 17 15 13 12 10
10—30 21 19 | 16 14 13 11

2.4. 3HaueHus conpoTuBJeHHH f; B rpyHrax ¢ B>1,2 npu orcyrcr-
BHH ONBITHBIX JAHHBIX JOTYCKAETCS ONpPEeAe/siTh Mo GopMyJe

ffz-li}lYBBBhftg(p_]_C: (2)

riae [i — COmpoTHBJeHHe [-T0 CJ0s TpYHTa Ha GOKOBOH IOBEPXHOCTH
cBau, KH/m?;

u — ko3 uuuent Ilyaccona i-ro caos rpynra (CHull 1I-15-74);

Veas — CpPelHEB3BelleHHBI o6beMHBIH Bec rpyHtroB, KH/M?3, 3anerato-
LIUX B npegenax hj;

i — raybuHa 3aJeraHus i-ro cJaosd, M;

(¢, ¢ — COOTBETCTBEHHO YIrOJ BHYTPEHHErOo TPEHHd, rpal M yAeJbHOE
cuenaende, KH/M?, nsa rpyHra i-ro <104, onpejaenseMmble NyTeM
CABUra MepeylnJoTHEHHbBIX 00pa3uoB rpyHta B J1a00OpaTOpPHBIX
YCJOBHUSIX.,

2.5. Ecau npeaycMaTpHBaeMble NPOEKTOM cmocoObl MOrpyXeHus cBa
OTJIUYAIOTCA OT YKAa3aHHBIX Bblli€, CONPOTHBJEHHsI rpyHTa R H f; ompe-
AeJAITCA NyTEeM YMHOXKEHHUSl lla MOHHXKAIolue KO3(pPUIHEHTHl, B3fATHIE
u3 taba. 3 CHull 1I-B.5-67 *.

2.6. ComnpoTHBJeHHE TOE(I)HHI:IX TPYHTOB C COAEep:KaHHEM opraHpye-
cKkHX npumeceit Goabwe 10%, saneramomux ¢ NOBEPXHOCTH WJH B BH/IE
OTJEJbHBIX NIPOCAOEK, He YUHThIBAeTCH.

Pacuer no aedopmauusam

2.7. Pacyer ocaaok 3a0HBHOH NPH3MATHYECKOH CBau NPOHU3BOIHUTCSH
corjjachio CHull II-B5.5-67 *.

2.8. Pacuer ocaJok 3a0HBHOH cBaH ¢ YUIMPEHHOH NATOH NPOH3BO-
AUTCA AaHAJOTHUYHO pacyeTy NpU3MaTHYECKOH CcBayd, HO pasMepbl MNOKOILBEHI
YCJAOBHOrO (pyHIaMeHTa IpHHHMAalOTCs He OoJee mojyropa AUAMETPOB
VILIHPEHHUS.
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2.9. Ocagka O6yponabGHBHOH NpPH3MaTHUECKON cBaH, HAXONsIIelica B
ONHOCJOHHOH TOJIIE IPYHTA, BHIYHCAACTCA B npeaenax JHHERHOro ydacr-
Ka rpapuka S=}f(P) no ¢opmyre

P [
S = 0,17In— — 0,231 --0,18) *
— (0,17 In — p+0,18) (3)

rne [, d — 1aUHA W IHAMETp CTBOJa OyponabUBHOM CBaH, M;
G, w— moayas casura, KH/m?% wu koadoduuuent I[lyaccona rpyHrta;

E
G = ———— (4)

2(1-1-p)

2.10. Ocanka OyponaOuBHOH npHaMaTHYECKOH CBaH, NPOpeE3alollei
ca0H c¢jaboro rpyHra M ynupalowedcsi HATOH B MPOYHbLIX TPYHT, oOnpe-
AeJAeTCs B nNpejenax JHHEHHOro yyactka no ¢opmyJe

N G, (

P
S = — 17 In—— — 0.1 .
G I LO: I Gy d 0,11 (py -+ pa) -+ 0:18] , (5)

rae G, n u Ga, pe— Moayab caBura B Kosdpduuuenr IlyaccoHa coot-
BETCTBEHHO BepxHero ¢jgaboro ¥ HHUXKHEro npoy-
HOTO CJIOEB.

2.11. Eciu ¢ moBepXHOCTH I'pYHTa 3ajaeraer cjaoil topda, He ymiaor-
HAIOWHMHCA BHEUIHMMH HArpy3kKaMu, NpH pacueTe o0CaJoK 34 OTMeTKY
MOBEPXHOCTH IPYHTA NPHHHMAETCS OTMeTKa HHU3a cJiosl Topda.

2.12. B ciayyae BO3MOXHOCTH BO3HHKHOBEHHS CHJ OTPHLUATEJABLHOrO
TPEHHUA VYUCT HUX ClefyeT NPOU3BOAUTL B COOTBETCTBUM C «PekomeHaa-
LIHAMHY MO YUYETY CHJ OTPHUUATEJNbHOro TPEeHHs NPH NPOEKTHPOBAHHU CBaM-
neix ¢yugaMmeuronr» (HHMI ocHoBanuft M mnoja3eMHBIX  COOPYXKEHHR,
[972 1.).

3. PACHET OAHHOYHON CBAH HA TOPU3OHTAJIbHYIO
HATI'PY3KY

3.1. Pacuerty nojnexar cBay, norpyxeHHble B IPYHTOBOE OCHOBAHHE
Ha raybuny 6ogee 20 d (d-— anaMeTp HJH CTOPOHA NONEPEYHOrO CEUEHH S
CBaM). Yuer BJHSHUS POCTBEPKA AONYCKAeTCHA NpPH ChenHaJbHOM 00OCHO-

BaHHH.
3.2. Pacyer cpail 1o Hecyuled cnocOOHOCTH TPOH3IBOAUTCA H3 YCJO-

Biid

ﬁ'\’cx
rpe Pr— necyumas cnocoOHocTh ¢BaH, Ki;
p — BeJHYHHa, onpepenseMasi mo rpagukaM Ha puc. 2 H 3 B 3a-

BHCHMOCTH oT M, e M CXKHUMaeMOCTHU IPyNTa;
— Mp4

M=—-, (1)

Yek

[
* Gopmyaoit (3) MOXHO TNOJNB30BaTLCHA  NipH  YCJOBHH 735,

i (5) —35 n G/
dbopmyaont (5) r G.d

>1,

6
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11

1a
09
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07
a6
09
a4
/5
02

a7/

Puc. 2. I'paduk 3aBHCHMOCTH P=f(M) mas E=1000—7500 kH/m2

P

p
325
3
275
25
2,25
2
175
15
125
/
075
05
025

M — pacuernbiit u3ruGalounuit Momenr, BOCIIPHHHMAEMBIN CceueHHeM
ceau, kH-M, 1 onpenengemblit mo CHull 11-B.1-62 * «Bertou-
Hbi¢ M 2KeJe300CTOHHbIE KOHCTPYKUHMH. HopMmbl mpoektuposa-

HHS»
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Puc. 3. Tpaduk saBucumocty P=f(M) maa E=7500—15000 kH/m?

Ycx — 0ObeMHBIH BeC ckeJsera rpydrta, kH/m3;

5

p=

_Kbp
Bes

(7a)



bp — pacucTHas UIMpHla cBa¥, M, paBHas
bp _— I‘Sb“l“ 0,5;

b — WHPHHA CBau, M.
B¢s — XKecTKOCTb mnonepedHoro ceuyenusi csau, kli-m2, npuuumaemasn

paBHoit 0,85E6/ npu KpatkoBpemennom u 0,05E¢/ npu pau-
TeJbHOM AEHCTBHH HArpY3KH;

Ee¢ — moaysb ynpyrocta 6erona, kH/m?;
J — MOMEHT HHepLHH NONEPEYHOI'0 CeUeHUS CBaU, M4
K — xo3¢pPuument nponopuuoHasbHoctH rpyHra, kH/m* (nm. 3.4);

e=ef,

€ — 3KCUEHTPHUUTET MNPUJOKEHUA HArpy3Kd, paBHBIH DACCTOAHHIO
OT TOPH30HTAJIbHOH CHJIbI 10 I1I0BEPXHOCTH I'PYHTA, M.

3.3. T'opusoHTasibHOe mepeMellieHHe S, M, W yroJ moBopoTa @, pa.
CBaH Ha YypOBHE INOBEPXHOCTH TPyHTA onpeAensitor mno rpadukam Ha

puc. 4—7 B 3aBUCHUMOCTH OoT P, € U CXKHMaeMOCTH TPYHTA:

g'\’cx

= 5 BK (8)
Py

® ="K - (9)

3.4. lepemellienye cBau Sy B MecTe NPHJIOKEHHS HArPY3KH onpeje-
asercs no popMmyJae

Jz . .

17 4 f , =0
AuEuEn T
00 L e=/
47 : | [ | =2
06 1 | - 1 1 f"::&z
a5 * - - €=

' e=5
a‘; P (‘EE:ﬁ
g3 - 67
¥4 —t ! =0
9/ 4 } } ~4—

01 23 45 67 89701002136 1516171810202022232%85

Puc. 4. I'padux 3aBucumoct S=f(P) aas E=1000—7500 xH/m?

Sr =S + (PE’ | = 10
" 3EJ (1)

3.5. Koa¢puuueHt nponopuuonasbHocTy rpyHTa K onpegensieTcst no
pe3ysibTaTaM HATYPHbIX HCNbITAHHH CBaW TOPH30HTAJIbHOH Harpy3kKod Mo

bopmyJie
8



= — PB", (11

rie B BHIYHCAAIOT NO dopMyae

3
2,4 Py
p= l/ By Sr (12)

Pr — ropusontTanbHas Harpyska Ha ypoBHe TOJIOBH CBaH B npeje-
JlaX JHHEHHOrO yJyacrka Ha rpauke Sr=f(P;).

=EE-----------.--.

. o=0
HEERNEENENE.
. J Y IO A A

&

mallll

e
N
.ty

WAN\GEEER

T ¥
“w N

I |

1AL
Il‘l‘ l‘ .
HERNIREBEANNA

AN AR

ANV A

UV AATY
NANINENE

\

WANMNNT ]
NAANEEE

|

\
\

TRAAT

ll\““klx‘l\l\l

WA Y ANAL T

M\ NN
CAMWAA TN |

\NA | ]
N
B

\l
)

alll

»”

AL, ‘l‘I“‘i“=
\

ERIVIREN
ARTANARUYE

WANANIN T LT
..t“
Al

NVIERERE

A\
\

) e
apmr -
= NN
| I
.h
~.dlBNEREEENEREEREERRERN

05 10 66 2025 30 35 %0 45 50 55 60 65 70 75 60 85 90 95 S

\

p
J25
30
279
25
225
20
175
L3
{25
0
/¥4
a5
425

Puc. 5. I'paduk 3sasucumocrn §-=I(F) ans E=7500—15 000 xH/m2
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Puc. 7. Tpadux saBucumocty @=f(P) ans E=7500—15000 xH/m?

3.6. ITpun orcyrcrBuu HenuraHuft ko3gpduuneHtr K npubanxKeHHo
MOXHO onpeaeastsb no taba. 3.

Ta6anua 3
Moayns pedopmanun rpyrra £, kH/ub KO’M’“““*’H‘}(l:ngolp&mﬂumocm
1000—7500 1000—5000
7600—15 000 5000—15 000

[Ipumeuanne, Ilpu pacuere 6§pouaﬁuanm csafi 3Hagerna Koad-
butnenra K, onperensieMule no 71aba. 3, yMeHowaiorcs Ha 209%.

3.7. Ilpy HaauYuH MHOTOCJOAHOA TOJWM cCJAeAYeT HCIOAB30ORATDH

npuBefieHHOe 3HadeHHe K AJNA TIPYHTOB, PAacCNOJOKEHHHMX R0 TJIyOHHK
fi:

huw=2 (d+ 1), M. (13)

[Mpu Aasyxcaoftuoft Tojule npuBeAeHHoe 3HaueHue K onpeneasercs no
dopmyne

Ky hy(2hn — h))4- Kyy (Au — hy)?

(14)

NpH TpexcaonHon — no popMyne
Ky hy (2 (hyyg + Byy) -+ B Ky By e+ B + K A
h2

rae hi, By 1 hiyp — toauusn coorsercrBenno I csepxy, I u Il cnoes
rpyHTa (B npenenax hwu);

K= , (19)

10



K, K11, Kin — 3uauednst ko3¢ddueHTOB MPOMOpUHOHANBHOCTH /s
I, II u 11l cnoes.

4. PACHET CBAMHOIO $YHIAOAMEHTA HA BEPTHKAJIbHYIO
HATPY3KY

Pacuer no HecyumeH CrnocoOOHOCTH

4.1. Pacuer cBaiiHoro ¢dyHxaMeHTa Mo Hecylledl CcnoCcoOHOCTH HA
BEpPTHKAJNbHYIO LUCHTPAJbHO-MIPHAOKEHKYIO HArpy3Ky YYUTBIBACT KoJauye-
CTBO, PAacloJOXCHUE M TreOMCTpHUECKHE pa3Mepbl CBAai H NPOH3BOJUTCA
no dopmyJe

rn
Py= N (Tjl+R;F). (16)
rie {— rayGuua norpykeuus ¢Bau B rpyur, M;

F — nnomaab nonepeyHoro ceueHusl CBaH, M?;
n — KOJIH4eCTBO ¢Baill B ¢yujgaMenTe;

R; — conporuBienne rpyHra, xH/m2, nog nuKHUM KOHUOM j-H CcBau
(n. 4.2);

T'; — conpoTHBJeHne rpyHra, kKH/M, Ha eauHHIy JAJUHB OOKOBOMH
noBepxHoctu j-u csau (m. 4.3).

4.2. ConpoTHBJeHUe TPYHTA NMOA HHUXHUM KOHUOM j-H CBau onpepe-
JSI0T IO QOpMYyJe

RJ,':RU(I—}—B;), (17)

rie Ro — CONpOTHUBJEHHE TPYHTA NOA IHXHHM KOHLOM OAHHOYHOH CBaH,
KH/Mm?;
Bj — KO3(p$HLHEHT BJIMAHHS COCeJAHHX CBAH HAa TIPYHT NOA KOHIOM
/-1 CBaH, onpeaessieMblH Mo QopMyJe

n—1

Bj= Y bm. (18)

3aecb bn — KO3 PHLUHEOHT BJAUSIHHA cocefHell m-i CBaW Ha TCPYHT NOM

ocTpHeM j-H cBaH (puc. 8) B 3aBUCHMOCTH OT NApaMeTPOB 1] = r H

r

r-——-—é- (r — paccTosinne MEXAy UeHTpaMd j-B u m-# cpail).

4.3. ConpoTHBJeHUe TPYHTA HAa €AUHHULY AJHHBL GOKOBOH NOBEPXHO-
CTH {-H CBan onpelnessiior no dopmyJe

T T Apt A+ A4 4y
] — 4Q —— 4 s

(19)

rae 7T, — conpoTHBJEHHE TPYHTA HA €AMHHUY AJHHBI 60OKOBOH MOBEpX-
HOCTH OHMHOYHOMH cBaM, KH/M, paBhoe uf;;

A1—A1v — Ko3dduuueHTol BJIUSHHA COCEAHMX CBaH Ha TPYHT MO GOKO-
BOi1 NMOBepXHOCTH j-it cpan (m. 4.4).

4.4. ns onpenenenuss Ai—Arv uepe3 LEeHTp paccMaTpHBaeMofl j-H
cBau MPOBOAATCHA UYeThipe B3aMMHO neprnenfuxyasiphsie noayocu I, 11, 111,
IV (puc. 9). Kos¢puunenr A; yuuTbiBaer CONPOTHBJCHHE IPyHTa NO

3!
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ofOpallleHHO¥# B CTOpPOHY mnoayocd | mnoBepxHOCTH CBAaH OT BJAHAHHA
CBaH, pacCnojoxKeHHbIX Bbilie noayocein Il u IV, m BHUHCAsSeTCa no
¢opmyae

= - a - tgﬁl as -+ tg Ps am - 1g Bin a,-i-tg Py (20)
L-tgPy  1+4tghe 1 +ighm L te By
rne m=1, 2,..., R; k- KoauuccTno cBaii, BAHAHHE KOTOPLIX YYHTbIBA-
ercsi Koshduuuenrom Ar;
am — KO3(QOHUHEHT, [peACTaB/IeHHbIH Ha TIpaguke
pHC. 8, B 3aBUCHMOCTH OT NapaMETPOB 1 H r;
Pm — yron Mexay nosayocbio I u JiydoM, mpoBeaeH-
HBIM H3 lleHTpa j-H B UEHTD BJHAIOUWEH m-H
CBaH.
};
! | 2 J ¥
O 2
5 ] /7 J
D ﬁa H =
4
i —9 w .!) A
— na — —
|
B 11 A

&
Y

Puc. 9. Cxema aas onpefenenust kKoyhPu-
nHentTos A

AnaJjiornuyno onpegensitorcst Kosdouunentol Arr, Armn, Arv.

Haa Hapy»XHBIX NMOBepXHOCTell CBail, pacrno/io»KeHHbIX N0 NepHMeTpy
¢yHaaMedTa, Ko3pduuuenitol A;i—Arv paBubl 1.

Pacuer no nedopmMayuam

4.5. Pacuyer cBaiHOro ¢gyvHaaMeHTa 1o aegopMalHAM [POH3BOAHTCS
KaK AJist YCJIOBHOTO MACCHBA, pa3Mephbl MOAOWBLI KOTOPOro ONpeaeasioTcs
no c¢xeMe Ha puc. 10 no dbopMynam:

by=aﬂ(ﬂ-ﬂ—1)+2a"'n; ]
21
ly =ay; (ng—1) -+ 2ry,, J (<4

13



roe as, Q; — PACCTOSAHHE MEXIAY OocsaMH CBaH, M, COOTBETCTBEHHO MO

HIHpHYE U N0 AJHHEe NOAOUIBLI;

n ;— YHCJIO PAJOB CBaH;

g — KOJHYECTBO CBau B psAy,

rn — paccrosiiue Kpas MNnoAOoWBbl YCJA0BHOI0 MAacCHBa OT OCH
KpaMHHX ¢BaH ¢yHaamenra, onpeaendaeMoe B 3aBHCHMOCTH
OT CpelHEero CONPOTHBJECHHA TPYHTA MO OOKOBOH IMOBEPX-
HOCTH [cp, PA3MEpOB cBall H BeJUYHUHbI HaANpsXKeHUs, paB-
HoN 0,2 or NpHPOAHOro Aasaenus Ppp (puc. 11).

N
]
T
l
_ b5 =21 Fy!
-l.'. lll' J .III '.. Ban
r,; amn-1)
T 'Y
|
!
I
||
l {y
l
l
Y
|
7 L

Puc. 10. Cxema onpenenenuss pa3sMme-
POB YCJI0BHOro (pyHzaMenTa

4.6. Ocanka cBanHoro ¢yHiameHTa onpeaeasercd OT AaBJAEHHII B
MNJIOCKOCTH HHXKHUX KOHLOB CBaH, onpeaenseMblx no ¢opmMmyJam:

&
}_:P5—|—G ]
0= T
” (22)
n
N — N Ps+Q
Op = — -,
Fp

ri¢ Os — JapJjelHe OT HArPy3kKH 00 OOKOBOKH [MOBEPXHOCTH  CBdH,
KEH /M2,

14
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8o — TO XKe, MO HHKHEMY KOHLY cBaH, KH/M?
n
YXPs — cyMMa Harpy3oK no 6okoBoli nmoBepxHOCTH cBail, kH, onpene-

JsgeMaaA ¢ YuyeTOM HX COBMecTHon paborel no nm 4.1, 4.3,
4.4;
Fy — miowanb mojowBH yCAOBHOro MaccuBa Fy=byly, M?;
G — BeC YCJOBHOIO 'PYHTOBOrO MaccHBa, KH;
N — BHeuUIHAs Harpy3Ka Ha cBaiHbld ¢yHAaMeHT, KH,;
(2 — Bec pocrBepxa U cBai, KH;
Fp — naowmagp pacnpeaeneHvss NaBJeHUH OT HArpy30K MO HHXKHHM

KOHIlaM cBail, paBHasi Fp==>bplp,
rie bp =ap(hp— 1) 4-2-1,5d,;

[ p=a,(h;—1) +2.1,5d.

4,7. CpeaHee maBJjieHHE TIO MOAOIUBE YCJOBHOTO MACCHBA He JOJMKHO
peBbIllaTh BEJAHYHHBI HOPMATHBHOIO JaBJIEHHS T'PYHTA

06+ 0o < RY, (24)

rae RY onpeapensiercss no popmyne CHull I1-B.1-62.
4.8. JlaBaeHue noa NMOAOUIBOH YCJOBHOrO MacCHBA MO €ro OCH OIpe-

AeJISIIOT 10 (popMyJie

(23)

ﬂz—_—“Cﬁ,l ((Tﬁ—'Pnp) *‘l‘ agﬁn, (25)

rae ap U ay — Ko3d@dUUHEenTbl U3MeHeHust JaBjaeHHs no rayobuie, omnpe-
nrejsieMblc no Tabja. 4 B 3aBUCHMOCTH OT NapaMeTpoB

COOTBCTCTBECHHO.

ly by
nT ey T 2

, o mk=—s (26)
Ny = —2- 1, = 2

b z

[ — nauHa CBaH, M,
2 — pacCTOfIHHE OT YPOBHS olpejaeseHuss JaBJeHHA A0 NO-
BEPXHOCTH IpyHTA, M.
4.9. Ocanku cBaliHOrO (PyHILAMEHTA BBLIUHCAAT METOLOM 3Jj1€eMeHTap-
-/Or0 CYMMHPOBAHHA B NpejlesiaX aKTHBHOHN 30HLL O QopMye

n

G; '{" 0, (
NY % 0.8 (27)

e 2 “E;
rie o0;, Oi4i— BepTHKaJbHble HOpMaJblble Hanpsxenusa, KkiI/m?, na
BepXHEH W HHKXKHEH FpaHuuax i(-ro cJos;
R; — ToAUIUMHA (-TO CJOf, M,
E; — Moayab pepopMmauuy i-ro cios, kH/m2,
HuXnasa rpaudia aKTHBHOU 30HLI ONpeAensieTcd U3 VYCJIOBHA Op=
=0,2Pup (Pnp — NPUPOJHOE aaBJEIHE).
4.10. MoayaL nedopMauun rpyHra onpegensior no pesyJjbTaTaM HC-
MbITAHHA TPpyHTa WITAMIOM H KOPPEKTHPYIOT C y4eTOM rJyOHHBI 1o ¢op-
MyJe

S =

wo D
Eo = R (28)
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rae D — pnamerp (WHPpHHA) wTaMna, M;
S — ocaaka miraMna NpH KaBNCHHH ¢ B npe/ienax JAuHeAHON 4actw
rpapukKa HCNHTaHHA, M;
0 — yAeAbHOE JlaBNeHHe Mo nojouse wramMna, KH/m?;
® — Ko3dPpuuHeHT, onpeaenseMbi B SaBUCHMOCTH OT (OpPMHL WITaM-
na ¥ rayOHHE 3aJoXeHHA (Taba. 5).

TaGauua 5
NlraMn Dramn

! B {

D xpyraun | *PLEpaT D xpyrawa | keapar-
0,005 0,471 0,469 0,20 0,532 0,505
0,015 0,474 0,471 0,40 0,592 0,541
0,025 0,476 0,473 0,80 0,687 0,609

0,04 0,482 0,476 2 0,910 0,770
0,10 0,501 0,487

l(')l uMegyanne, Tabmua cocrasiena ansa Koadduuueura Ilyaccona
p=99.

4.11. Moayav nedpopmallun rpyHrTa, ynJOTHEHHOrO NpPH NOTPYKEHHH
cBai, B npeAenax CAoA MOWHOCTHIO, paBHO#A 3—4 AunaMerpa cBaH, 3Ha-
YHTENbHO BhIllle €CTeCTBEHHOr0 H onpefenasierca NO AAHHHM HCNBITAHHA
OAHHOYHON CBaK CTaTHYEeCKOA Harpy3koh no ¢opmyne

Og Wor by + G0 gs bp
Soll

rge Ge¢ H Go — HaNPAXEHHSA, onpeaensemule no popmyae (22);
by u bp — pa3MepH naoWafed HarpyXXeHusa, onpeaensemuie no ¢op-
MyaaMm (21) u (23);
Wo1 U W2 — Ko3ddHUKREHTH, onpeaeaseMule no Taba. 5;
Son— 0CalKa OAHHOYHOMR CBaM, CM.

Eyna = (29)

Yyer pa6oThl pocTBEepKa

4.12. B cayuae ycrpofictBa CBaHHHX (PYHAAMEHTOB ¢ HH3KHM pPOCT-
BepKOM NpH SajeraHHH ero Ha c¢1oe cnaboro BOAOHACHILEHHOTO FPyHTa
noA NOAOWIBOA POCTBEpKa pPeKOMEeHAYeTCs yCTpaHBaTh necyaHyio noayu-
KY TOJILHHOM 50 cM.

[Tpu onupanun pocTBepKa HA BEePXHUA NPOUYHHA HAM CpefHen npou-
HOCTH NMJACT IPYHTA, TOALIHHA KOTOPOro MNMOAX pOCTBEPKOM He MeHee 4eM
B 2 pa3a npeBHlaeT ero WHPHHY, MOXHO NpPH pacyere HeCylled cno-
co6HOCTH cBafiHoro pyHraMeHnTa yYHTHBATh paboTy pOoCTBepKa.

Harpyska, BocnpHHHMaeMas HENOCPEACTBEHHO POCTBepKoM Pp, onpe-
aAenserca no gopmyane

P. "ol/—f';o_
1 4-ngy/my °

rae P—uarpyaxaﬂua coafinuift dynaaMenr Ha ypoBHe nogomwsti pocr-
Bepka, kH;
Pp—aal?pyaxa. nepelaBaeMass Ha OCHOBaHHe pocrBepkoM, KH;
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Fy — naowaib noAoulBul ycaosnoro (ynjiamMeHra (Ha ypoBHE HHX-
HUX KOHLIOB CBai);

F, — naomaab pocrsepka;

E; — Monynb gedopManu OCHOBAHHSI POCTBEPKA,

Ey — 10 XKe, yCJOBHOTO PyHAaMEHTA;

Fy

My = —— °
°="F,
Eq

Mg = .
£y

5 NMOJIEBBIE HCINBITAHUA AJIA TNMPOEKTHPOBAHUS
CBAWUHDBIX ®YHIAAMEHTOB

3.1. IloneBbie ucnbiTawnsa cBal ¥ CBAWHLIX (PYHAAMEHTOB NPOH3BO-
AATCA C LEeNblO:

a) omnpejgeJienydst UX HecyuleH crocoOHOCTH H aedopmauuil;

6) NPOBEPKH BO3MOXKHOCTH TNOrpy»XeHHA [0 3aXaHHOH TPOCKTHONM
OTMETKH;

B) OUEHKH HM3MeHEHHS lecyuled cnocoOHOCTH U AchopMauuit BO Bpe-
MeHH U B CBAA3H C BO3MOXKHBEIM H3MCHEHHEM TPYHTOBBIX YCJIOBHH (1I01BE-
MOM YPOBHA IPYHTOBBLIX BOJ H T. IH.).

0.2. [loneBuole ucnbiTaHusd Aad olpeleseHHsd Hecyllelr crnocoOHOCTH
CBaH BBINOJHAIOTCAH:

1) nmocpeACTBOM HarpyxXeHUsl HATYpPHBIX CBaH CTaTHYECKOH HJIH
YOApHOH HArpy3KoH;

2) craTHYeCKHM 30HAUpPOBAHHEM;

3d) ¢ noMoulblo CBAH-1IUTaMIIa HJIH MOJEJNH CBaH.

OCHOBHBI® MNOJOXKEHUS] MeTOAHKH HUCNBITAHHH DerjjaMeHTHPVIOTCS
['OCT 5686-69 u CH 448-72 «YkazaHusl o 30HAUPOBAHHIO TPYHTOB N4
CTPOHUTENbLCTBA»; TpeOOBaHHA K METOAHKEe B CBA3H CO CneuHPHKOH CJa-
ObIX TPYHTOB H3JIOXKeHbl HHXKe.

5.3. CxeMa HCNBHITAHHMIl CBail M CBaWHBIX KYCTOB MO XapakTtepy, Be-
JUYUHE W HANpaBJIEHUIO HArpy3oK AOJAXKHZ ObiTb MAaKCUMaJabHO npubJIu-
)eHa K cxeMe paboTbl PyHJaMeHTa B COCTABE COODYKEHUS.

[Ipn ucneiTaHUM NPOM3BOACTBEHHBIX CBAal W KYCTOB He0oOXOQHMO ra-
PAHTHPOBATh BO3MOXHOCTh HUX MOCJACAVIOUIETO HCNOJAb30BaHHA.

5.4. KoauuecTBo HCNbITaHHIl YyCTaHABJHBAeTC B COOTBETCTBHH ¢
VKa3aHUSIMU pasgena 6 nacroamux PexoMmengauuil.

5.5. IlpuHuMaeMas nmo peayabTaTaM HCOLITAHHHN NMPOEKTHAS HArpy3Ka
Ha CBAal [0JXKHa YyAOBJETBOpATH TpeGoBAaHUAM HOPM pacuera ¢pyHAa-
MEHTOB IO NpeaeJbHbIM COCTOSHHAM.

5.6. UTto0bt moJHEe HCHIOJb30BAThb HECYLLYID CNOCOOHOCTh 3a6GHBHBIX
CBaH H CBaH-000J0UCK, UX HUCNBLITAHHUA CTATHYECKUMH ¥ AHHAMHUUYECKUMH
HArpy3kKaMH JOJI2KHB BBIMOJIHATLCA MOCJA€ OKOHYAHHA NPOLECCOB YNpoY-
HEHUN OKPYXKAlolero rpyHra.

[IpogoaKHTENbHOCTL OMNTHMAJILHOrO <«OTAbIXa» CBaM HJAU cBan-o6o-
JOYKH (OKoHyaHHe mpouecca ynpouyHeHHs) COCTAaBJSICT:

B MeCYaHblX TPyHTaAx — 3 CyT;

B IVIKHHCTBIX IpyHTax ¢ kKoHcucrennuen B<0,8: cynmecsx — 10 cyT;
cyranikax — 20 cyr, rauHax — 30 cyT;

B IVIMHHUCTHIX FPYHTaxX ¢ KoHcucreHnuein B =0,8—40 cyr.

5.7. Ilpy HEBO3MOXKHOCTH NPOBEJEHUS HCILITAHHHA B YKa3aHHBIE CPO-
KH PEKOMEHJYeTCs ONnpelensiTh HECYLIyr ¢noCOOGHOCTL ¢pai W cBai-0060-
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JIOUEK [0 pe3ynbTaTdM HCOBITd4HHH B 0oJiee paHHHE CPOKH, HanpuMmep
HENOCPEACTBEHHO Noc¢/ae 3a0MBKH H uepe3 3 U 6 ¢cyT 1o popmy.ie

P = Py -+ (Pg— Po) v, (31)

rre Pg, Ps3, Pg— Hecylasg CnocoGHOCTb COOTBETCTBEHHO cpaasy, yepe3 3 H
6 CyTOK nocJjae 3a0HBKH;

v — KO3 (PHUHEHT YyBeJHUEHHs Hecyuled crnocobHocTH 3a

60 cyToK otabixa, onpegensieMbiii B 3aBUCHMOCTH OT

Pﬂ_’P{}
COOTHOILIEeHHA — 110 1aba. 0.
P; — P,
Ta6bauua 6
I I o
_Pn_—-Pu I
p—p, | 1 1,2 1,4 1,6 >1,8
. | o .
1 1 1,2 1,6 2,2 3,6

UcnbiTaHuga yaapHOH HArpy3Komu

5.8. Hecymasi cnocoGHOCTb P1 cBau Mo JaHHBIM 3a0UBKH (10OKMBKH)
onpenenseTca no ¢opmyJe

p 2e + ¢ [ 80H (e-+¢) QO l 30
"= (eto) 20 T et a+q 0 Y
r1e e — OCTaTOYHBIH OTKa3 (Morpy:keHue) cBau OT OJHOro yjaapa, CM;
C — YyNpyray otkas, CM;
(Q — BeCc yaapHOil 4aCTH MoJota, kKH;
¢ — BeC CBAH M HATOJIOBHHKA (OJs AU3€/]1b-MOJIOTOB U ONUPAIOLIEHCH
Ha CBalo cTallHOHAPHOH yacTH MoJora), KH;
H — pacueTrHasi BbICOTA NaJeHWst yJapHO# YacTH MOJOTa, CM.
onpengensiemas no taéa. 9 CHull I1-b 5-67 *;
0 — ko3 dpuuHenT, onpeaensieMolit no dbopmyJae

I L N6 _ . 2-.___Q_..l/_g;g[-1_.-
eﬁ[quLQ(l O Pl VA e

e

rae F, Q — naowaau COOTBETCTBEHHO noneyequoro ccueHusa (OpyTTo) H
O0KOBOI1 OBEPXHOCTH CBaH, CM*;

No, N — KO3D(PUUHEHTH Nepexoga OT AWHAMHYECKHX K CTATHUYECKHM
CONPOTHBJEHHAM TPYHTA MOJA HHXKHAM KOHLIOM H IO 60OKOBOH
MOBEPXHOCTU CBaH, paBHble 1,=0,00025 c-m/kH, ngs = 0,025
c-M/kH;

¥ — OTHOILLIEHUE HEeCYLIHX CnOCOOHOCTed IPYHTA I10 HUXKHEMY KOH-
11y CBay U AJd CBaH B LEJAOM, OlpejeasieMoe o UCMNbITAHUAM
TEH30OMETPHYECKOH CBad, CBaW-1ITaMNa WJay [Q AaHHbIM 3O0H-
OHPOBAHUSA,

g — YCKOp€HHE CHJIbl THAXKECTH,
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5.9. Ilpexen aunHefiHoA 3aBHCHMOCTH OCagKH CBaH OT HAarpyskH
Pop onpepensiercs no AaHHHM 3a6uBKH (A0GHBKH) coraacHo n. 6.2
CHulIl 11-5.5-67 *.

5.10. OcraToyHnl OTKa3 B mnpouecce NPpoH3BOACTBEHHON Gofiku 3a-
MepAeTtH KaK CPEAHHH OTKa3 B NOCAeAHEM 3ajore H3 3—5 ynapos; npH
AOOGHBKE YHCAO YRAapoB B 3ajore npHHuMaercs 1—2, He cuuras yAapa
C MAaJOH BHICOTH AJA OCaXXHBAHHA OrOJIOBKA.

HcenoiTaHus cTaTHueCKOR Harpyskoi

5.11. IlpoekTHass Harpyska Ha CBai0 HAH CBAAHLIA ¢yHRAMEHT BH-
6upaeTcs NO PeayaAbTaTaM HX MUCMOLITAHHA M A0MXKHA YAOBJAETBOPATL Tpe-
6OBaHHAM pacueTa nMo Hecyiue# cnocobHocTH u no aedopMaunuaM,

BniGop Harpy3kH NpOH3BOAHTCA Ha OCHOBe rpaduHKos 3aBHCHMOCTH
oCaaKH OT Harpy3kn S=[(P) H oCafkK NnO CTyNeHAM HArpy3Kd OT Bpe-
Men S=q@ (P, 1).

5.12. Harpyaka nHa cBaio nepefaercs CTyNeHAMH B IOJAAX OXHAae-
MOt K MOMEHTY HCNLITaHHA HecymeRt cnocobHoCcTH Pr B auanasone: 0—
0,6 Py — no 0,2 Py: 6onee 0,6 P — no 0,1 P;.

5.13. Harpy3ska npH HCIHTaHHAX AOMKHAZ OLITL JOBeAEHAa A0 BeJH-
YHHH, Bu3biBalomes ocaxky He Mexee 100 mM. Hcnnitanue npekpaiaior
B HE3aBHCHMOCTH OT OCalKH NPH OTCYTCTBHMH YCJOBHOR cTabHaH3alIH
Ha CTyneHH 3a BpeMsa 30 94 HJAH NPH HEBO3MOXHOCTH €ro NPOROJIKEHHS
MO TeXHHYECKHM IPHYHHAM.

5.14. Paccrosnne B CcBeTy Mexay HCnuiTyeMoft 3a0HBHOA cBaefi H
aHKEPHHIMH CBAafiIMH HLOJIKHO OHTH He MeHee 2,5—3 M.

5.15. [Ipenenvnas no Hecymef cnocoGHOCTH HAarpy3ka XapakTepH-
3yeTcf Harpys3koft P, orpevaomefi xors OW OAHOMY M3 JABYX YCJI0-
BHA:

a) nmpHpauweHHe OCalKH 3a CTyneHb Ha rpaduke S=f(P) npeBocxo-
IHT B O pa3 H 6osee NpHPALUEHHA OT NpeAbAyIled CTYNEHH;

6) «ycnoBHas crabuau3alHf» OCaAKH HaA rpaduke S=¢@(P, f) or-
cyrcrByer B TeyeHue 36 u.

5.16. [IpenenbHas no paedpopMalHAM Harpyska XapaxkTepH3yeTcs
Harpy3koft Piy, KOTOpas MOXeT BHI3BaTh K KOHIy CpOKa 3KCNJAYyaTauHH
(KO BpeMeHH KAaNHUTAaNbHOrO PEMOHTA) 3JaHHA HJAH COOPYXEHHA npe-
ReAbRYI0 0CaaKy Sapp.cp (CHuIl 11-15-74).

5.17. Harpyska P11 onpesenserca no rpadpuky S=¢(P, t) B Takon
i10CNeJ0BaTeNbHOCTH

a) HaxoZATCsA KO3QPHUHEHTH P; NO CTYNEHAM HArpysok Py

Vi = ——m, (34)

rae S¢ H Sop— 0CaAKH COOTBETCTBEHHO B MOMEHT BpeMeHH ! u fp=2 4
OT HayaJjla NPHJOXKEHHA CTYNeHH Harpy3kH P ({>14);
6) nMo 3HayeHHAM YP; AN KaXAOA CTYNEHH HArpy3KH ONpeRensior
oO6uHA BHA 3aBHCHMOCTH ¢ OT Harpy3kH P nyreM CTaTHCTHYECKOR 06-
pabOTKH YaCTHHIX 3Ha4YeHHA:

1
Y(P) = Pt oPtc (35)
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B) B Kauecrne npeenbnoil no pedopMauudaM Harpys3kd Pry npuHuu-
MaeTcs CTyNneHb, KOTOpas BBI30OBET K KOHUY CpOKa CJAYKObI COOpYKEHUA
I npeneabnyio ocaiky Sup.cp:

T
So( )(P (Py) < Snp.cp- (30)

T
6. ObPABOTKA PE3YJIbTATOB MNOJIEBbIX UCIIBITAHHUH

6.1. HasnaueHne npoekTHBIX Harpy3oK Ha CBaHHbIH (YHIAMEHT Ipo-
U3BOAHTCA Ha OCHOBe o0O00OIIeHHBIX 3HAYEeHWH nOKaszaTejell NyTeM cTa-
THCTHUECKOIT 06paboTKH HX UYACTHBIX 3HAYEHHH B pPA3AHYHBIX TOUYKaX

onpoOoBanus.

6.2. B KauecTBe nokasartened HCNOABb3YIOTCA: NPH 30HAUPOBAHHU —
yaeJabloe COMPOTHUBJCHHE TpyHTA NoA KOHYCOM U Mo OOKOBOH MOBEpPX-
HOCTH 30HJa (MJAU CYMMAapHOE CONpPOTHUBJIEHHE IPYHTA BHEAPEHHIO 30H-
Ja); NpH CTAaTHUYECKHX HCOBITaHUsNX cBail (Mouxened M T. m.) — COMpo-
THBJIEHHe TpYyHTA NOJ ocTpHeM H Mo OOKOBOH MOBEPXHOCTH CBau HJH
Harpy3ka, COOTBETCTBYIOHIAs TeM HWJH HWHBIM KPHTEpHAM Ha TpadHKe
ucnbitauuss S=f(P); npu AuHaMHYyeCKHX HCHNHITAHHUAX CBall — BEJHYHHA
ocTaTouyHoro (ymnpyroro) oTkasa.

6.3. HopMaTtuBHble 3HaueHUs nOKa3aTeJeH yCTAaHABAMBAWOTCSA Hemno-
CPeJCTBEHHO MO HCHBITAHHAM Ha JaHHOW KOHKDETHOH NJOLIAJKe C yUeTOM
BO3MOXHOT0 H3MEHEHHSA CBOHCTB IPYHTOB B NpOLECCe CTPOUTENbCTBA H
nocJaeayiolleil skcnayarauun o0neKra.

6.4. Cnyuafinass own6ka NpH onpeneseHUH HOPMATHUBHOrO 3HAUEHUS
nokasartens ¢ tTpebyeMoit o0ecrneyeHHOCTBIO (AOBEpPUTEJbHOH BEpPOATHO-
ctblo) [ XapakTepusyercs caydaidHod ouwnbko#fi (mMOJOBHHOH AJHUHBL JO-
BepuTeabHOro HHTepBata) O,. OGecneuenHocrs /[ 3aBHCHT OT KJacca

KanuTaJdbHOCTH 00beKTa, CTaJWMH NPOEKTHPOBAHHSA M CTENEeHH ONaCHOCTH
npegesabHoro cocroanusa (traba. 7).

Tabnuuna 7

OC6ecTedeHHHOCTHD

K
Kaum;;gfmcm oNns cTaaud ISt CTaauH XJs1 CTaguM
o6 beKTa TEXHHYEeCKOTO pabouero TeXHO- paboyero
| NNpoeKTAa npoeKkTa npoeKTa
I 0,95/0,85 0,99/0 95 —
g 0,85/0,70 0,95/0 85 —
II—1V — — 0,85/0,70

[Ipumevanne. Hucaureap ApoOHLIX Bbipa:KeHMH OTHOCHTCSH K Iep -
BOH Tpynne npeAesbHbIX COCTOSSHHH, 3HaMeHare/bh — KO BTOpPOH

6.5. Cayuaiinas ownbka 67 onpenenserca no ¢opmyae
(S

=

rae n— 4uCJI0 HCTIBITAHHH, OTHOCSIIKXCA K OAHOTHIIIOMY MOKa3aTesio H
CARIIOMY HHMKCHEDHO-TEOJOTHYECKOMY 3JIEMEHTY,

6 (37)
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S — cpennfn kpaapatHunan omwnbka BHGOPKH, BHYHCAReMan no dop-

MyJe
n
S ‘/ Z (Acp""At)’

n -1

: (38)

rae A¢ — wacTHOe 3HAYeHHE NOKA3aTeNld B OTACJALHOM MCNBLITAHUH'
Acp — cpentee apHPMeTHYECKOE 3HaAYEHHE NMOKa3aTend;

ZA,;
Acp = ;
cp -

t — xo3pduunent CrblofeHTa, NPHEHMAEMHR B 3aBHCHMOCTH OT

YHCAAa HCenbiTaHKA n M TpebyeMofi ofecmevyenHoctH [
(talJ. 8).

TaGaumna 8

Kosddunrenr Crhiogenra f npu

Yueno ucnuiTanu
n

J[(=0.,70 =0 80

3 1,3 2.9 4.3 9,9
4 1.3 2.4 3,2 5 8
5 1,2 2.1 2.8 4.6
6 1,2 2 2.6 4

7 1,1 1,9 2 4 3.7
8 1,1 1,9 2 4 3,5
9 1,1 1,9 2.3 3.4
10 1,1 1.8 2.3 33
15 1,1 1,8 2,1 3
30 1,1 1,7 2 2.8

6.6. 32 HopMaTHBHOE 3HauyeHHE nNokazatens A® NpUHHMAETCA cpen
HECTAaTHCTHYECKAsA, YCTaHABJAMBAEMAad C 33JaHHOA 006ecneyeHHOCTHIO
/1, BeposTHaA HauMEHbIIAA BeJHYHHA NOKas3aTeas

AH — Acp - 6'[1- (39)
6.7. 32 pacyeTHoe 3HaueHHEe NOKazaTeJNd NPAHHMAETCA BeJHYMHA
m
A= Al (40)
Ry

rre m — Xo3pdHuHeHT yCa0sHHA paboTh;

Ra — K030 DHUHEHT HaLEXHOCTH.

Kosadduunent m yuHTHIBaeT AJHTENBHOCTL AERCTBHA HArpy3KH, Ky-
crosoft addekr, MeToR YCTpPOACTBA CBaH H T. . B CBA3KH C 3THM MOXET
GHTbL BBEeHO HECKOABKO KO3)DHUHEHTOB m AN yueTa KaMAoro ¢ax-
TOpA.

Kospduusent kg NpuHAMAeTCss paBHHIM:

a) AnA nepsofl rpynnk npeaeabHHX COCTOSAHHA (no HeCylled Cno-
cobsocTy) ke=1,1 aaa o6bexros I—II xnaccoB n Ra=1,05 naa ob6bek-
toB 1111V xnaccon;



6) ana sropofi rpynnu npeAenbHHX cocroiunfi (no AedopMmauuam)
R=1 B He3aBHCHMOCTH OT Kjaacca oObexra,
6.8. PeaysbTaThl MCNLITaHHA BKAIOYAOTCA B OAHY BHIGODKY, ecan

ko3¢ puuHent Bapraunun V nokasarens He npeBuicHT 25—30%: 3HaueHHe
Ko3dpPuuHeHTa BapHallHH BHYHCARIOT NO dopMye

Vo= 1009 . (41)
Acp

Ecau V>30%, pesyastaThl HCNHTaHHA CBHACTEABCTBYIOT O pas3fH-
YHH B MeTOAHKe HCOHTaHHH, H3MEHYHBOCTH (PH3IHKO-MEeXaHHYECKHX
CBOHCTB IPYHTOB M T. R. B noAOGHHIX C/AyYafiX NMPOBOAAT AONOJHHTE/b-
Hhieé HCNBITAHWA APYTHMH MeToAaMH (30HAHpOBaHHEM, NpeccCHOMeTpHer
H T. A.) ANA BHABACHHA OJHOPOAHHIX YYACTKOB HAW NeperpynnuposH-
BaloT BHOOPKY.

6.9. OtneabHoe HcenbiTaHHe ABAAETCA OWHOOYHHM («npoOMaxoMs) H
BhiGpacehiBaercs, eC/IH BHNOJMHACTCA YCIOBHE

M= |t

> Mnmx ’ (42)

rae  M;— Baphauua 3HavyeHHN nOKa3aTeas B OTAGALHOM HCNHTAHHH;

Mmax — npenenbHas BapHauus 3HaueHufi noxasatens ¢ olecneyen-
HocThio 0,99 (Taba. 9).

Ta6bauua 9

Hucao nemnel- 3‘ 4| 5| 6| 7| BI 9| 10| 15 20|30
TaHHA n

2 2,l| 2,3 2,4| 2,5l 2,5| 2,8| 3 | 3,1

[Ipepnemuas
BapBauia Mmax

B caydae (42) HcnwiTaHHe BHOOPKH HCKAIOYAeTCs, H CTaTHCTHue-
cKaa o06paboTKa AaHHHX MPOU3BOAHTCA 3aHOBO.

6.10. Ilpp wannubn anpuopHofi HHQOpMalRE Heo6XOAHMOE HHCAO
HCMHTAHMA 22 ANA NOAYYeHHA pesyabrata ¢ obecnedennocrvio A u cay-
vyafinoit ownlékoft 8 ycranasausaerca no raéa. 10 B gaBUCHMOCTH OT

Ta6auna 10

MutrManbHO YACHO HCNIbTAHUR 1 nipH

Aona cayvafinofi
OWHGKH 1) A=0,7 =0 85 A=0,95 A=0,99

1 3 4 7 11
0.5 6 10 18 31
0.3 13 27 46 78
BEJHYHHE 1):
8
I
" . (43)
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rae 1M — A0S CAydanHod OWUOKA OT cucrematHdeckoft (n=0,3—1);

G — anpHopHasl OLIEHKA CpeOHEeKBaJApPaTHYHOTO OTK/IOHEHUS HCCAe-
AYEMOR BeJHYHHEI 1,

[Tpusroxcenue ;
[TPUMEP PACUETA K PA3IEJIY 3

OnpenesHTb HeCylIyl0 cnocoOHOCTh cBaM ceyeHHem 0,3X0,3 M w3
6erona mapki 300 ¢ apmarypol 4QJ25AIlll, norpyxeHHyio Ha TyBuuy
6 M B TpyHT, Moayab Aedopmauun Koroporo £=15000 xH/M2 obbem-

nbiit BeC ckenera yex=13 kH/M3. Cuna P npujaoxena Ha pacCTOSHH
0,52 M OT NOBEPXHOCTH TPYHTA.

Buiupcasem Bep=18-108 kH.m2%, no rta6a. 3 onpegensem K=
=15 000 xH - Mm%,

MakcumanbHbelii MOMEHT, BOCHpUHHMaeMbld cedyeHHeM cBau, M=

=7,2 KH M,
bp =1,5.0,3 M4 0,5 Mm=0,95 m;
Kby / 15000-0,95
= —_— = = (0,95 M
D Ben l 18103 o N
[lo dopmyne (7) onpenensieM
— MpB4 72(0,95)4
M p— B — -——"':-—( _...l..——- —_ 4,6.
Vex 13

Tlo rpapuky Ha puC. 3 3aBHCHMOCTH P—f{( M) npu e=0,5 onpenens-

eM P=1,8 Beanuuna MakcHMaJbHOH TOPH30HTAJLHOH CHJBI, BOCHPHHH-
MaeMOH cpaeil, o ¢opmyne (6) paBHa:

Pvc}{ 1.8.13
= - T =26,2 H.
B3 0,953 :

OnpenensieM yroa nOBOPOTa M INepeMelieHHe roJIOBHl CBaM OT CHJIbI

=26,2 xH. [To rpaduxam S=f(P) (cM. puc. 5) u p= =f(P) (cM. puc. 7)
Ol'lpe,lle.ﬂHEM S=41, ¢=15. Io ¢opMmyae (8) nonydaem

_ 41.13
P L S —4.1.10"2
by BK 0,95-0,95-15 000

[To dopmyse (9) noayyaem

— e 20 {361
P="p K T 09515000 - 00T pan

gyl il

I Tlpn otcyTcTBHH anpuOpHOH HHPOpPMALUHH peKOMeHAyeTcs I0Jb30-
BaThCAd MeTOJaMH MNOCAEI0BaTENbHOrO OlEHHUBAHUA.
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[Tpunromenue 2

[TPUMEP PACUETA K PASAEJLY 4

TpeOyerca onpeaeanuTtb HeCymylo CNOCOOHOCTH H OCaAKYy CBaHHROro

¢dyugamernra, cocroawero u3 16 csain (cM. puc. 9, 10).

["ny6buna 3abuBkun cBaut B rpyHT [=14 M, ceuyeHune cBan 0,35)X0,35 M,
paccTOsTHHE MeXAV cBasiMH ai=ap=3d =1.00 M.

[pynt — cyraunok ¢ koucucrenunein B=0,55—0,6, ko3¢ duuucurom
nopucroctd 0,7, yraom BHyTpeHHero TpeHua =16, cuensennem C=
=2 kH/M?, moayabp pegopMmauuu rpyHra Eo,=6000 kH/m2; xosdpduuuenrt
[Iyaccona n=0,35.

ITo pe3dyapTaTaM HCOBITAHHA CBAl-IUTAMNOB YCTaHOBJEHO:

noJsiHas Hecyulass cnocoOHocTb oguHOuUHOH cBau Pr=800 xH;

CONPOTHB/JeHHe I'pYHTa noa ocrpueM P,=300 kH

300
Ry, = = 2460 KH /Mm?;

0,35.0,35

cpelHee CONPOTUBJEHHE rpyHTA MO GOKOBOH NOBEPXHOCTH

500
To = " - = 35,7 xH/Mm?;

ocagka npu Harpyske 800 kH pasua 0,005 M.

Onpedesenue Hecyuwiell cnocobHocTu

Ias onpeneseRus HeCcyuen CnocoOHOCTH ¢BanHOro ¢gyHmamenra a0-
CTAaTOYHO OMNPEIeJHTb HECYILYI0O CHoCOOHOCTL Tpex CBal — LEeHTpaJlb~
Ho# (1), KpakiiHed (Kp) u yraoson (V).

Onpenenenne Hecyulen CrnocO6HOCTH CBaH Nmo OOKOBOH NOBEpXHOCTH
CBOANTCH K BBIUHCAeHHIO Ko3ddduinenToB A;—As.

Breiuncnenune xkosgduuuentos A npoH3BOAUTCA B CJeLylouled nocJge-
nosarenbHOCTH. [lpoBoasarcsa noayocu /—IV u BHICUMTBIBAIOTCS OTHOCH-

Te/JbHbl® PACCTOAHHUA 7 MeXJIY CBasMH H TaHTeHCBHl yrjoB [Pm: MO rpa-

¢ukam puc. 8 onpenenasrT 3HAYEHUA d, B 3aBUCHMOCTH OT 7 H 1=

) 4 |
=—==—"—=40 u 3ateM no ¢dopmyJae (20) BoicuutbiBatoTCa A;—A4 I[lo-

d 0,30
pPSAJOK pacyera nokasaH B taba. 11.

Haa uenrpansnoit c¢san Ne 10 nposoaum yepe3 ee LEHTP YeThipe
B3aHMHO nepnenaukyaspusie noayocu I, II, III, IV (cm. puc. 9). Ko-
sapdbuuuedT A; onpenensieTrcs ot Bo3aeHcTBHS cBail Ne 1—8, pacnoJo-
Kennbie Ha npamod [I—IV. Cean Ne 9, 11, 12 He BAUAIOT Ha BeJHUUHY
Ko3pduuuenra A,.

Koapduuuenr A, onpepenserca oT Bo3neHcTBHA cBam Ne 3, 4, 7, 8,
11, 12, 15 n 16. Pacnonoxeune ux no otHoueHHio K csae Ne 10 u xo-
JIUUEeCTBO HX TakKoe JKe, KaK M npH onpeaenenun A;, 1. e. A;=A,. TouHo
TaK XKe Az=A,.

Hecymaa cnocofGHOCT, HHUXKHUX KOHUOB CBad onpeneasercd ¢ ToO-
mouipio rpadukoB puc. 8. Pacyertl Kosddbuuueuror B; no dopmyae (18)
JJIS1 IEeHTpaJIbHOH, KpaHHed M YIIOBOH cBaH npeacrasiseHbl B TabJ. 12
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Tabaniwa 11

O .
Ne BAHAIONHX | Ter[j:gﬁge te B I___amﬁtg_?m_
cBa# paccTosiHHe mn m 1 + tg B A
r . m
1 2 3 4 5 6
[[enmpaasnasa ceaa Ne 10
[lonyocH I ull
o: 7 4,24 | 0,54 I ] 0,77 |
1. 3 6,71 0,06 0,5 0,77
6 3 0,43 0 0,43 A1= Agﬂ
2 6 0,63 0 0,63 = (), 08
8 6,71 0,66 2 0,88
4 | 8,49 0,72 | 1 0,86
[lonyocwu IIl n IV
16 ([ 6,71 0,66 1 | 0,88 Ao o= Ay =
13: 15 4,24 0,04 ] 0,77 } 3__0 33""
14 | 3 0,43 4, 0,43 e
Kpaiinaa ceas N 14
ITonyocn [
9. 11 4,24 0,54 1 0,77 )
o: 7 6,71 0,66 J,5 0,77
I; 3 9,49 3,75 U, 333 0,81
12 6,71 0,66 2 0,88
8 8,49 0,72 | 1 0.86 A, = 0,03
4 10,82 0,78 0,667 0,86
10 3 0,43 0 0,43
3 6 0,63 () 0,63
2 9 0,73 l 0 0,73
Ilonyocs [/
3 i 9,49 0,75 I
3 0,93
4 10,82 0,78 1,5 0,91
7 6,71 0,66 | 2 0,88
8 8,48 0,72 ] 0,86 A, = 0,11
11 4,24 0,54 1 0,77
12 6,71 0,66 0,5 0,77 .
15 3 0,43 0 0,43
16 | © 0,63 | O 0,63 ) I
[Toayocs 1]



Ne BJHAOUIMX
cBa#

OTHOCH-
TeJibHO@
paccTosHue

[

[—
—TONIDDIOWNI—P=O0N

—

Py = 3,57-140 —=

T

Hecymaa cnocoOHOCTb LUEeHTPaJbLHON CBau

[loayocw IV

0,66
0.75
054
0,43

yenrosas ceas Ne 13
Ilonyocu I ull

0,75
0,78
0,81
0,66
0,72
0,78
0,54
0,66
0,75
0,43
0,63
0,73

2
3 |
I

-

n

wet D
&o oy
<o ]

it

COOOO=Ormbdormm—W

IIpodorncerue maba, 11

a, +tg R,

1+ tg 8,

0,93
0,91
0,90
0,88
0,86
0.86
0.77
0.77
0.81
0,43
0,63
0,73

[lonyocwu IIl n IV

7

1

9.0,075 - 2.0.3

]

Ay = 0,28

A]_:—"Az:
— 0,96

Az = Ay
1

—

—
—
————

- 19460 (1 1 0,7080) =

=0,35-0,35 = 49.9,8.0,1515 - 2460.0,2092 = 75,74-514,6=590, 3 kH.
Hecymas cnocoOHOCTb KpanHeH cBau

0,
Pyp = 3,57-140 —

032

4

0,108 4-1--0,978

+- 2460 (1 4-0,5752) 0,35-0,35 = 49.9,8.0,3545 4 2460.0,1930 =

Hecyutas cnoCob6HOCTb YIJIOBO# CBaH

Pv=3,57-140

2:0.051 + 2-0.959

4

= 1772 4+ 474,8 = 652 xH.

— 92460 (1 + 0,4677)0,35-0,35 =

=49.9,8-0,5026 + 2460 -0,1 798 = 251,2 + 442,3 = 693,5 xH.
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cBafl

w v kW

Q0 v = N BN O O e

i B

L” W]

- % ik W

- %

(0 =] O1 O OO ND

v
-p

OTHOcHTENBHOE pacCTOAHHE

— r
=y

Ta6atima 12

|

Lenmpansnaa ceaa Ne 10

6,71
6

8,49
4 24

15

Bi= by =0,708

m:l

Kpatinaa ceaa N 14

949
671
4.4

o oo Rl aride

w OO
O b

15

Bj = Y\ bm =0,575

m=1

Yenosas cean Ne I3

9
9,49

10,82

12.73
6
5,71
8,49
3
4,94

el el i —

15

Bj == Z bm = (},468

m— 1
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[lonnan Hecywast cnocoGHOCTb BCero cBalHOro ()yHAaMeHTa paBHE
P=4.590,3+38,6524+4:693,56=10351,2 xH

Hecymasa cnoco0nocTtb cBakHOro ¢yHmaMenta H3 [6 OQHHOYHHLIX
cBad (6e3 yuera B3aHMHOTO BJIHAHHUA) paBHa 800-16=12 800 xH. B man-
HOM CJydae 3a CYeT COBMECTHOTO BJHMAHUA Hecyllad CnoCoOHOCTL CBau
E]ig[;}JYHﬂHMEHTE YMeHbIUHJACh N0 CpPaBHEHHIO ¢ OJAHHOYHOH CBaeH Ha

U

Pacuer ocadku

OnpengesumM pasMmepbl 1HoaoumBbl  ycaoBHoro ¢dyugamenta. [lpu

Ps=500 kH u [=14mM, r=054=1,75m,
by=Iy=3d{n—1)4+2r=1,05-34 3,50 = 6,6 w;
bp=1,05-3+3d=4,2 M.

OnpeaendM JaBJeHHE B IJOCKOCTH HHXHHMX KOHUOB CBAaH OT CHJ
TpeHHdA 1Mo OOKOBOW MOBEPXHOCTH M HATPY3KH HA OCTpPHE C yUeTOM BJIHS-
HAA COCCAHHX CBaH, MPUHHMAEA H3 NpeAblAyLUerc pacyera 3HadyeHUsA IAJA

ueHTpaablbix csaii Pg =75,7 kH, kpaitnux csait PP=177,2 xH, yrJo-

Boit cBan P§=251,2 kH u o6u1y o Harpy3ky Ha KycT ZPcy=10351,2 kH.
Torna

Epﬁ = 4.75,7 +8.177,2 -1 4.251,2 = 2736 kH;

2 P, :Z P.s -—2 Pg = 10351 ,2 — 2736 = 7615,2 xH;

16

ZPﬁ—{—G
5 ! 2736 64 KH It
6= T F, 6,55.6,55 O KoM

JlaBaenue ot peca rpyHta G npHOAHXKEHHO MOKHO NMPHHATL paBHBIM
NPUPOAHOMY AABJCHHIO H B pacyeTe He YYHTHIBATD.

16

N Py +Q
5 T _ (615,24 1216 .o yos,
0= Fo | 4242 O OnoKEME

Q = Fpyghp + 16 Qe = 4,2-2,5-1,2 - 16-4,3 = 530 + 686 = 1216 xH.

CtpouM 3MIOpYy BepTHKAJMbHBIX JaBJEeHHH NO OCH MaccHBa (puc. 12).
Pacuer npusefed B Taba. 13:

Oz == 0y Og - Olg O
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i

L

n O1 00 BN »=

TaGauuwa 13

10 OCH YCJOBHOrO MacCHBa

, ‘ a, 08 | 1.1 l 0z 2=kl
e I —
0,56 0,53 3,40 27,10 30,5 14
0,47 0,38 2 .40 19,40 21.8 15,4
0,36 0,21 | 1,50 12 13,5 16,8
0,29 0,15 | 0,96 7,70 8,7 18,2
0,16 0,07 0,50 3,80 4,3 21
0,06 0,02 0,17 0,87 1 28
0,03 0,01 0,08 0,41 0,5 35
0,02 0,01 | 0,05 | 0,25 0,3 42
1

) 4 20

x KM oyl

{=7%M ‘/@ 271"

oo = S

{ T I O T -

(5;55 / 2 3 6"”/)1’

F——1—-

H=4

Inropa
Pnp
v 22
23
2%
25
28
27
20
h
(M)
Puc. 12. 2Snwpa BepTHKaJbHBIX XaBJCHUR
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OnpenensieM 3uauenust ko3pPUUMEHTOB o H dp no Taba. 4 B 3a-
BHCHMOCTH OT lapaMeTPOB:

6,55 4,2
n = 1; ml=-—4—-=0,47, My == 2 = 0,3;
L 2
[4

['panuua  cxKumMaeMod TOJIUH NpHHMUMAeTcss H3 YCIAOBUS paBeH-
crBa 07 =0,2; Pyp=0,2.141,1 = 30,8 kH/M%, 1. e. na raybune 22 m.

OnpeneanM MoAyJab AedopMalluy YHOJOTHEHHOrO CJ0OS FpyHTa N>
pe3yJbTaraM HCHLITAHUSI CBAH CTATHYECKOH HATPY3KOH:

a) onpejesisieM LWHPHHY U AJHHY YCJIOBHOrO LITAMMNa
by=d -+ 2r =10,35+3,5=3,85 m;
bp =d +2d =10,35+2.0,35 =1,05 m;

06) RaBjeHHe MO NOAOLIBE YCJAOBHOro Iutammna OyAeT paBHO:

76 0 o 34 kH/w
g, =— —— = = / =—= =
6= F, 3,852 A
P6 4 Qcp 300 +- 43
_ S i B TR 2.
7o Fp 1,052 KRS
i 0 @1 by -+ 0 Og2 by 34-0,52-3,85 + 311.0,48.1,05 _
yna = Son = 0,005

= 42 100 KH/Mz.

3HAuYeHHS] g U Woz ONpenensiiorcss no taba. b B 3aBHCHMOCTH OT
napaMeTpoB

3,85

mp = 14_= ,27; (‘001—_-:0!52;
1,05

my= = = 0,08, @y =0,48.

Be/MnuuHa ocagku S,z NpHHUMaercs B Mmpejenax JUuHEeHHOH yacTH
rpadpuka S=f(P) ucnbitaHus cBan no Meroauke 'OCT 5686—69 «Cpaut
¥ cBan-000a0UKH. MeToAbl noJieBblX HCNBITAHHNY.

Ocalgka dyHaaMeHTa onpeaeadaercd METOAO0M 3JAeMCHTApHOro CyM-
MHPOBaHHUA N0 PopMmyae (27):

30,51 21,8 0,8 21,8 4+ 13,5 0,8
= — — 140 ——— 140
S 2 42 100 T 2 6000 T
13.5 7 0 8,7 --4, 0,8
< __.3_1_i_§.."_140 8 1 ___.___I:..___S__ng_____
6000 2 6000
4,3 4 3,08 0,8

0100 —2 . 0.07 M.
> 6000 M
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