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MPEOAUC/TOBHUE

«Pexomennanuu no pacuery cBafiHbIX yHZaMEHTOB B CAa6bIX IPyH-
Tax» paspaborans B cooTBercTBHH ¢ maanom Toccrposi CCCP ua 1971—
1974 rr. mo nepecMoTpy IHeficTBYOIMX M pa3paBoTKe HOBHIX HOPMATHR-
HBIX JOKYMEHTOB H TOCYRapCTBEHHHIX CTAaHAAPTOB MAJd  CTPOHTENb-
cTBa.
Pexomengausn Moryt GBITL MPUMCHEHB! NMPH NMPOEKTHPOBAHHH CBaf-
HbIX ¢yHIaMEHTOB C BO3MOXHOCTBIO BKJIOUEHHS HX MMOCJe anpobauuu 1
nosywo raasy CHull 11-17 «Csafinbie GyHmaMeHTH M riy6oKHe ONOpHI»,

Pexkomenaauuu Boinosnenst HUM ocHOBaHMNl M HOA3EMHHX COOpY-
xenni umenu H. M. FepceBanoBa (IHMHMOCII) (xanauaaTtsl TeXHHUECKHX
nayk B. B. Baxonaun, B. C. Canbhukos, B. JI. ®asuc, B. I'. dexopos-
ckuit) c yuacruem I'TIM Odynnamenrtnpoektr (kaHx. TexdH. mayk HO. T.
Tpodumenxos), ITHUHMNC (kana. texn. nmayk W. 3. Toabadenbn),
MUCH um. KyiGuiniesa (kasa. texH. Hayk H. M. IopowkeBuy, a-p
rexn. Hayk H. A. Iurosuu), KMCH (kanamaaTe TexHHMYeCKMX HaykK
M. T1. Bo#iko, M. C. T'pyrman), Xapbkopckuit IIpoMcTpORHHHNPOEKT
(kxanaunatel Texnudecknx Hayk I'. C. JlekymoBuu, W. §I. JIyuxosckuit),
Scrnpomnpoekr (uixk. M. Merc).

1. OBIUE NOJIO)KEHHA
OcHoBHble onpeJieNeHus

1.1. Hacrosuine pekoMeHZAUMH MNpeAHA3HAYeHbl AJS pacyera cBail
M CBalHBIX (YHZAMEHTOB TpPaKJaHCKMX M MNPOMLIIIICHHBIX 3JaHul H
COOpYXKeHHH Ha caalbiX rpyHTax.

1.2. K cnafbiM rpyHTaM OTHOCSTCS TIVIMHHCTBIE TPYHTH TeKyyeli H
TeKyyenJaaCTHYHOR KOHCHCTEHUHH, HJbI, TOpGH H 3aTop(OBaHHLIE TPYHTH!,
a TaKXe NbJIEBaThle M MeJKUe NeCKH PHIXJOro cloxXeHua (ocobenHo B
BOJOHACHILIEHHOM COCTOSIHHM), /151 KOTOPBIX MOAyJb obwedl medopma-
uud He mupesbimaer 3000—5000 kH/M2 B auanasoue HAaBJEHHH HOJX
wramnom 50—200 xH/m2.

ITpumeuanue PexkoMeHzauuu 1e pacnpocTpaHsIOTCs Ha Npo-
canounbie H HayxalolWlve OT 3aMayHBAHUA TPYHTH.

1.3. Pacuer ocnoBanu#i cBafiHbIX (QYHLAMEHTOR TIPOM3BOAUTCS NO
ABYM TIpefeJbHBLIM COCTOSHHAM:

MO0 TMepBOMY MNpeJelbHOMY COCTORHHIO — TIO Hecyuleli CnocoGHOCTH
(NpOYHOCTH H/IH YCTOHYHBOCTH);
TIO BTOPOMY IpEeIEJIbHOMY COCTOsIHMI0 — 1o Aedopmaunam (ocan-

KaM, nporuGaM M TMepeMenieHusaM).

1.4. Hecymas cnoco6uocts Py cpau onpefensieTcs npefenstod
NpPOYHOCTLIO IPYHTa ee OcHoBaHHMA. B KauecTBe Hecylleilt crocOGHOCTH HC-
MBITAHHOM CBaM Ha rpaduKe 3aBHCHMOCTH OCaJKH OT Harpyskua S=[(P)
NpHHAMAaeTCs Harpyska, npu KoTopoi rpaduk aCHMNTOTHYECKH CTPEMHUT-
¢l K BepTHKAaJH H/JIH HMeeT NOCTOSHHBIH, 110 MaJjblit HakJOH K nelt (He
MeHee 3 MM ocagkd Ha 10 kH npHpocra Harpysku).

1.5. Pacuer mo JedopmalusM onpenensiercs Tof  Harpysko#
P11, mom neiicTBHeM KOTOpO#l He GyleT HapylleHa 3KCIJYaTalHOHHASN
TIPHTOIHOCTb 3RAHHST MJH COOPYKEHHS B TeYeHHe Bcero fepHoja ero
cayx6bl. Pacuer ocajloK MpoH3BOAMTCH HO TEOPHHM JMHHEHAHO-AedOpPMUpY-
eMbIX TeJl B Npefenax JuHeHHoro yuwactka rpadnka S=f(P). ['panuna
JIMHEHOro yyacTka OnpelesisieTcsl NpefesoM MPOMOPLUHOHANbHOCTH Py —
Harpysko#, MpegmIecTBYOWed TOH, NPH KOIOPON MPHPALICHHE OCARKH
NpeBOCXOAHT B 2 pa3a u OGojee mpupaileHHe OT NpeABIAyUIeR CTy-
HeHH.

1.6. Moanyan o6unx nmedopmaunit E npu pacuere ocajok onpene-
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JISIETCS 110 pe3yJbTaTaM Jla60PaTOPHBIX HJH MOJEBLIX HCMLITAHHA TPYHTA
NoJi HUXHHM KOHUOM CBaM JJs cjaost toawuHol h=>4d (d — mmamerp
HJH CTOPOHA MONMEPEYHOro CeYeHHs! CBaHu).

KoHCTPYyKuHH cBait M cBaiHbIX (hyHIaMeHTOB

1.7. KoHcTpyKkuny cBafi M cBafiHBIX GYHIaMEHTOB ONpPEAENSIOTCA
BUIOM TPYHTOB H THUMOM HMX HamnAacTOBaHWM, BEJHMUMHON M XapaKTepoMm
Harpy3oK Ha ¢GyHZaMeHTbi, a TaKKe KOHCTPYKTHBHHMM OCOGEHHOCTAMN
30aHHI U COOPYIKEHHH. _

1.8, OcHOBHBIE THNLI HANAACTOBAHHH CJAAOLIX I'PYHTOB NpeACTaBAEHB!
na puc. 1,

1.9. Ias nannacrosanuit Tina a (puc. 1) pexomeHIYIOTCA 3abuUBHBIE
H OGypoHaGuBHBIE NpH3MaTHYeCKHe CBaW HWJH CBaH C YUIHPEHHEM HaA
Konlle, mpope3alolie cnabyio TOMIY KW BXOAAUIME B NPOYHBIH TFPYHT.

1.10. Ons wHanpacroBakuit 1unma 6 uenecooGpasHa npopeska Beeh
TONH CnabbiX TPYHTOB 3aGHBHBIMH COCTaBHBIMH CIJIOWHBIMH HAA TNIO-
JBIMH CBaSIMH ¥ CBAsAMH-060JI0YKAMM C COeXHHEHHeM 3JeMeHTOB M0 mepe
3a61BKH.

Bypona6uBHble cBau pa3MHYHLIX BHJAOB, yCTpauBaeMble Ge3 MM C
KpeIJIeHHEM CTeHOK CKBAXKHH, PEKOMeHJLYeTCs MPHMEHATb Ha MJIOUafKaxX
C HEOJHODOAHBIMU TeOJIOTHUECKHMH YCJOBHAMH, B KOTODHIX NPHMEHEHHE
3a6UBHBIX CBAall 3aTPYRAHEHO HJIH HEBO3MOXHO.

1.11. TTpu HeGoOABLINX CTATHYECKHX HAarpyskax HIJs HaNJacToBanHuil
THna 6 [ONYyCKaeTcsl HemosHas NpopesKa Toduu cnaabbix rpyHros. C
1EeJNbI0 NOBHILIEHHS Hecyluel CrnocoGHOCTH CBal B 3THX YCJOBHAX H CO-
KpalleHHsl KOJIHYecTBa CBal YCTPAWBAIOT PAa3jMYHOTO BHAA YIIMPDEHUSA
Ha MX HMXKHEM KOHIle, a TaKXXe MPHMEHAIOT KOHHYECKHE CBaH.

1.12. JIna HaniacToBaHu#l THNMA 6 peKOMeHAyloTcs PyHAaMeHThl B3
3aGMBHBEIX TNPU3MAaTHYECKHX HJIH KOHHYECKHX CBAaf C DPOCTBEPKOM Ha
TpyHTe.

1.13. JIas HanaacTOBaHM@ THMA 2 CJAeNYeT HCMOo/b30BaTh 3a0HBHHLIE
NpHU3MaTHYeCKHe CBaH CIJIOMIHOTO CEeUeHHS HJM NOoJible ¢ 3aKPHITHIM HHXK-
HUM KOHLOM, a TaKXKe CBaH C PacKpbIBalOWHMCH HaKoHeuHHKoM. Iiy6u-
Ha 3ajJeNlKH CcBail B Hecymwuit C1ofl onpenensiercss ¢ y4eTOM TNOACTHA-
lolgero cjaboro cos B coorBercrBu ¢ TpeGoBanuamu CHuIT 11-15-74.
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1.14. Cpan, KaK npasHJO, JOJIKHLI NpopesaTh TOJLLY cJalblX rpyH-
TOB W BXOAHTb B 0oJjiee NPOUHLIA (Hecyluil) cjaoél TpyHTa Ha rayGHHY,
TpeGyeMylo No pacuery, HO He MeHee:

a) B necyanble TPYHTb! OT MEJKHX 10 FPaBEJHCTHIX IIOTHHE M Cpel-
Helt NJIOTHOCTH H B IVIMHHCTble TPYHTHI TBEPAOA H MOJYTBEPAOR KOHCH-
CTeHUHH — He Menee 0,7—1 m;

6) B mnbljeBaThleé necyYaHble TPYHTH (B TOM WYHC/Ae BO BCE pHIXJhie)
H B I/IMHHCTBHIE TPYHTHl ¢ KOHCHCTeHuHed B>-0,6 — ne Mmence 1,5—2 m;

B) moJsble CBaM C OTKPBITBIM HUXXHHM KOHILOM, CBau-OGOJIOYKH H Ha-
CuBHBle CBaH C YIIMDEHHEM HJH 6e3 Hero MOJKHBl BXOLHTb B HECYLLHI
CJ0H Ha Ty6HHY He MeHee NOJYTOpa AHAMETPOB YUIHPEHHS HJH ABYX
AHaMeTpPOB CTBOJA CBaH.

[MTpoussoacTeo paGor npu ycrpoicTse
cBalHbIX (YHAAMEHTOB

1.15. Bri6op o6opyaoBauus aaa ycTpoiicra cBaHREIX (yHIaMEHTOB
NPOH3BOAHTCA C Y4YETOM THMIIA HaMAACTOBaHHMH c/1abblX TPYHTOB, KOHCT-
PYKUHMH CcBafl H OCOOEHHOCTEH NPOCKTHPYEMOTro 3J4aHHA WJH COOpYKe-
HHUSL.

1.16. B nblaeBaThX CHJALHOBJAMKHBIX NECKaX M B IVIHHHCTHIX IPYHTaX
¢ KoHcucrenuueit B>0,6 pexoMmeHAyeTcs NPUMEHATh MeXaHWYECKHE HJIH
MapoBO3AYyIUHEIE MOJOTH. LECIH morpyXeHue cBam 0T OZHOrQ yjapa
(otka3) ue mnpesbiltaer 25—30 cM, MOXKHO NPHUMEHSTb IITAHIOBBE JH-
3e/1b-MOJIOThHI, a NPK OTKa3se nHe Gosee 7—8 cM — TpyOuaThie AH3EJb-MO-
JOTHI.

1.17. T1pu 3a6uBKe CBaH Ha 3HAYUTEJbLHYIO IJyGHHY H HeOGXOZHMO-
CTH TIPOPE3KH IPOYHBEIX TPYHTOB UeJecoo6pa3Ho NPHMEHATb HH3KOuYa-
CTOTHEIE BHOpaTOphl, a AJas obJjeryeHus NOrPYyXeHHS — HOAMBIB BO-
AoH.

1.18. TlorpyxeHnne cBaifi B TIJIHHHCTbIE TPYHTHl C KOHCHCTeHUMel
B<0,6 pekomenayercs NpPOM3BOAMTL BHICOKOUACTOTHBIMU BUOGpPaTOpaMH
¢ JOMOJHHTEJbHBIM MDUTPY30M; AJsi o6G/JeryeHusi NorpyxeHHs AoNnycKa-
eTCA YCTPOHCTBO JIHAEPHBIX CKBAXKMH.

1.19. ByponaGusHble CBan HONYCKAaeTCs YCTPauUBATh MOJ FJIHHHCTHM
pacTBOpOM Ha IJIOW@AKaX C IVIHHHCTHIMH TPYHTAMH MATKOMJIACTHRuOH
H TEeKYYelJaCTHYHOH KOHCHCTEHLUH.

1.20. ByponaGuBHble ¢Bau B BOJAOHACHILIEHHBIX TVIMHACTHIX TIPYHTax
TeKydel KOHCHCTeHLMH DEKOMEHIYeTCs yCTpauBaTh € KpENJeHHeM CTEHOK
CKBaXHHbl 06CagHLIMH TpyGaMHu. YcrpoiicTBo 6yponabGUBHBIX CBad HJIH-
Hoit 40 M ¥ Gousee NPOM3BOAHTCA INpPH TOMOLLH CIlelNMaJbHbIX CTaH-
KOB C KpemjeHHeM CTEHOK CKBaXHHbl HHBCHTApHBIMH O6CaJHBIMH TpY-
G6amu.

1.21, CBau pekoMmenayercsi 3abuBarb, HayuHAsL OT CEepPeJWHbl KYCTa
UaM cBaliHoro mnossi. 3a6uBKa CBall B TPYHT KOHTPOJIHPYyeTcA IO OT-
Kasam.

122, Ecay B npeaenax BepxHUX cnalblX HanJacTOBAaHHH HMeEIOTCA
NPOCAOHKA NMJOTHOTO FPYHTa, PEKOMEHAYeTCA MPOXOAHTb 3TH NMPOCJOHKH
OypenneM C nociaexyiouled 3abGMBKOH cBall yepe3 JHJAepHble CKBa2XHHH B
Hecylui cJof,

1.23. C 1eabi0 CHIYKEHHS NHHAMHYECKHX BO3AeHCTBHI Ha CYllecTBY-
ol Me 30aHHA H COOPVIKeHHS Npu 3a0HMBKe CBall MPHMEHSIOT CBAH MEHb-
1llero CedeHHsl, MOAMLIB BOAON, YCTPOMCTBO JHAepPHBIX ckBaxuH. Llene-
coo6pa3Ho KCNOAb30BAHHE CBAaeBLaBAHBAIOIIMX arperaTos.

1.24. OpueHTHPOBOUHBIE Ge3onacHble PaccTOsHUA 3a0HBKH CBAaH OT
CYIEeCTBYIOUIMX 3JaHHIl:



NpH HCMOAb30BaHHH TAapOBO3AYWHBIX, MeXalH-
YeCKHX M AHu3enpibx MoJgotoB . . . . 10—20 M
NpH  HCNOJb30BalikM  BHOponorpyxareaed .  40—50 M
npH BHOpAIlMOHHOM MOrpyXKeHuu cBai-oGosouek  50—80 M
1.25. 3emasiHble paGoTel BOIH3M CBaiHbIX (GYHIAMEHTOB (OTPHIBKA
Tpanued H KOT/IOBAaHOB, OCYyLUeHHe FPYHTa) BBHIMOJHAIOTCH A0 3aOHBKH
csai. [Ipn neo6xoauMOCTH NPOH3BOACTBA TaKux pabor nocne ycrpoicrsa
CBaHHBIX (pyHAAMEHTOB C/lEAyeT NpelyCMOTpeTb COOTBETCTBYIOLLHE Kpel-
aenust (m. 1.6 CHuIl I11-B5.1-62 *) nau paccuurarth HeCyulyio cnocoGHOCTb

OCIIOBaHHi CBAHHBIX (YHAAMEHTOB KaK OCHOBaHMH, OrpaHHYEHHBIX OT-
KOCOM.

2. PACHET O0JHHOYHOHW CBAH HA BEPTHKAJIbHYIO
HATPY3KY

Pacuer no Hecyuieit cnocoGHOCTH

2.1. Hecymasa cnocobrocts  P; oAuHOYHON CH/IOWIHON ®AH noJsoH
CBaH C 3aKPHITHIM HHXXHHM KOHLOM BBIYHCJSIETCH N0 ¢opMyJe

P, =RF+u2f,-t,-, (1)
4

rae F, u— cooTBeTcTBeHHO MJowagb GpyTTO CeyeHHs, M2, W TiepUMETp
CBAH, M;
R, fi — compoTHB/eHHe TPYHTA COOTBETCTBEHHO NOJ HHKHHM KOHILOM
CBaH H i-TO CJ0d N0 ee GOKOBOH moBepxHocTH, KH/M2;
li — TonMHa {-ro CJ0S TPYHTa, M.

2.2. Ins 3a6HBHBIX CIJIOWIHbIX H MOJBIX CBail C 3aKpbITHIM HHXKHHM
KOHUOM, NOrpy»aeMmbiXx MeXaHHYeCKHMH, NapOBO3AYLIHBIMH HJAH JH3e/b-
HbBIMM MOJIOTAMH, 3HAYGHHSl CONPOTHUBJIEHHH TPYHTOB C TmOKa3arejeM
KoHcHcTeHuun B=<C0,6 npunuMmaiorcst no taba. 1 u 2 CHull I11-B.5-67 *.

23. Ins rpyatoB ¢ B=0,7—1,2 cienyer noab3oBaTbCsi 3HAYEHHSAMH
R u f; no ta6a. | n 2 nacrosuux Pexomenpauui.

Ta6auma 1
T ny6usa KoHCHCTEHUHUST rPyHTa B nojg HHXKHHM KOHLOM CBaH
3a6UBKHK
ceaut h, 0,7 0,8 0.9 1 1,1
3 700 650 600 600 530
4 800 750 700 700 650
5 850 800 750 750 700
6 850 800 800 750 750
7 900 800 800 800 750
8 950 900 850 800 800
9 950 900 850 850 850
10 1000 950 900 850 830
12 1050 1000 950 950 900
15—30 1100 1050 1000 1000 950




Ta6aunua 2

Cpenusis Koucuereulust B tpyHTa {-ro ciost 00 GOKOBOH TMOBEPXHOCTH
ray6una
PacnoJioxKeHust
i-ro cqos h, 0,7 0,8 0,9 1 1,1 1,2
M
1 5 4 4 3 3 2
2 10 8 7 6 5 4
3 13 11 10 8 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 11 9 8
8 18 16 13 11 10 8
9 18 16 14 12 10 9
10 18 17 14 12 11 9
12 20 17 15 13 12 10
15—30 21 19 16 14 13 11

2.4. 3Havenusa conpotuBieHufi f; B rpyHrax ¢ B>1,2 npu orcyrcr-
BHH OTNBITHBIX JAHHBIX JOTYCKaeTCs ONPefe/sith N0 GpopmyJe

fi = “Yesn 1y tg @ +c, (2)

[V

l—p

rge fi — conmporuBienHe {-ro CJNOS TPYHTa Ha GOKOBOIl NOBEpXHOCTH
cBau, KH/m?;

u — ko3¢ duuuenr Ilyaccona i-ro cmos rpynra (CHull 11-15-74);

Year — CpEJIHEB3BeIleHHbIHl O0beMHblil Bec rpyHroB, kH/Mm3, 3aneraro-
IIMX B Npelenax fs;

h; — ray6uHa 3ajeraHus i-ro ciaod, M;

@, ¢ — COOTBETCTBEHHO YrOJ BHYTDEHHEIO TPEHHS, Ipall M YydeJbHOE
cuennenue, KH/M%, ans rpyHra i-ro ciosi, onpefensieMble myTeM
CABHIra MepeymIOTHEHHBIX 06pasloB TPyHTAa B JaGOpaTOpPHEIX
YCJIOBUSIX.

2.5. Ecam npesycMarpuBaeMble IPOEKTOM coco0bl MOTPYXKEHUsT CBait
OTJINYAIOTCA OT YKa3aHHBIX Bbllile, CONPOTHBJIeHHs rpynra R u f; ompe-
JeJAITCS NYTEeM YMHOXEHHS1 Ha MOHHXKalolye KO3(p(HUMEHTH, B3ATHIE
u3 ta6a. 3 CHull 11-B.5-67 *.

2.6. Conporusienne Tog(bmmx IPYHTOB C COJepXKaHHeM OpraHuye-
cKHX npumeceli Gombwe 10Y%, 3aseraiolux ¢ NMOBEPXHOCTH MM B BHAE
OTIENbHBIX NPOCJIOEK, He YUUTBIBAETCS.

Pacuer no medopmanuam

2.7. Pacuer ocafok 3a0HBHOH NPU3MATHYECKOH CBAaH NPOHM3BOMMTCS
coraacuo CHull 11-B.5-67 *.

2.8. Pacuer ocalok 3a0uUBHOH cBaW C YUIMPEHHOH NATOH NpPOH3BO-
NHUTCA AHAJOTHYHO pacyeTy NPH3MAaTHUeCKOH CBad, HO pPasMepbl MONOIIBLI
ycnoBioro ¢yHAaMeHTa NPUHUMAIOTCA He Oojee MOJyropa AHAMETPOB
YUIHDEHHS.
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2.9. Ocanka GyponaGHBHON NpPH3MATIUECKON cBaH, naxonsineiica B
OJIHOCJIOAHOM TOJILIE IPYHTA, BBHIUMC/SICTCA B NMpefedax JHHERAHOro yyact-
Ka rpadpuka S=f(P) no dopmyse

P l
S =———(0,17 —_— — - *
o (017In—=—0,23u40,18), (3)

rae [, d — nauMHa M quaMerp cTBoJja 6yponabuBHON CBaH, M;
G, p— moayae casura, KH/M?, n koadduument Ilyaccona rpyura;

£ @)
2(1-1-p)
2.10. Ocanka OGypoHaGuBHONl npH3MaTHUYECKON CBaH, NPOpE3alolLeil
caolt cnaboro rpyHTa M ymupalowieitcs HATOH B NpOuYHBIN TPYHT, onpe-
AeJsieTcsl B Npejenax JHHERHOro yyacTka 1o ¢opmyne

P r G !
S=—GITLO,I71n Ga d —O,Il(p,l-{—pz)+0,18], (5)
rae G, W u Ga, pp— MOAyab cABura M kosdpduuuent [lyaccona coor-
BETCTBEHHO BepxHero c1aboro M HHUXXHEro Ipou-
HOTO CJI0EB.

2.11. Ecan ¢ moBepXHOCTH IpYHTa 3ajeraer cioit Topda, He ymIoT-
HAIOWHIACA BHEUIHHMH HAarpyskamu, NpH pacyeTe OCaZOK 32 OTMETKY
MOBEPXHOCTH PYHTA NPHHHMAETCs] OTMeTKa HH3a cJiosl Topda.

2.12. B ciyyae BO3MOXHOCTH BO3HHKHOBEHHSI CHJ1 OTPHLATEJNLHOTO
TPEHUA Y4eT MX ClefyeT NPOU3BOLUTL B coOTBercTBUU C «Pexkomenpa-
LHAMH 1O Y4eTy CHJ OTPHULATENBLHOro TPEHHs! NPH NPOEKTHPOBAaHHM CBaii-
notx  pynnameuror» (HHM ocHoBauuit ¥ noasemMHmiX  COOpPYXKEHHH,
1972 r.).

3. PACYET OJHHOYHOX CBAH HA TOPH3OHTAJIbHYIO
HATPY3KY

3.1. Pacuety noajexar CBaH, NOTpyXEHHLIE B IPYHTOBOE OCHOBAHHE
Ha ray6uny Gojee 20 d (d — auameTp HJH CTOPOHA MOMEPEYHOTO CeUEHHU s
cBan). Yuer BJHAHMS POCTBEDKAa AONYCKAeTCA NPH CHEeNHaJbHOM OGOCHO:
BaHHUH.

3.2. Pacuer cBail no HecyuleHl CIOCOGHOCTH TPOH3BOAHTCA H3 YCJO-
BHA

Py="3s"" (6)

rae P;— necymas cnoco6HocTb cBau, KH;
p — BeJiHYMHa, onpejenasieMass mo rpagukam Ha puc. 2 H 3 B 3a-
BHCHMOCTH OT M, ¢ M CXKHMaeMOCTH IpyuTa;
— Mp4
M = , (7)
Yex

l
* Gopmyaoi (3) MOXKHO MOJL30BATLCS  NPH  YCJIOBUH ~d—>5,

Gyl
Gyd

l
cdopmyaon (5) T}S H >1.
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M — pacyerunit u3rubaioninfi MoMen’r, BOCOPHHHMACMHIH ceyeHHeM
ceay, KH-M, n onpenensemutit no CHull 1I-B.1-62 * «Beron-
Hble M 2Keae306eTOHHbIe KOHCTPYKIHH. HopMbl mpoekrupoba-
HHS»;
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Puc. 3. Tpaduk 3aBucuMocTH P=f(M) nas E=7500—15000 xH/m?

Yex — 0ObeMHBI BeC ckeqera rpydTa, KH/m?;
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bp — pacucTHas LIMDHUA CBaM, M, paBHas
bp=1,56-+0,5;

b — wnpuHa cBau, M.

Bcs — xecTKOCTh monepeynoro ceyeuus csa, ki M2, npunnMaemas
paBHoit 0,85E¢/ mpu kparkospemennom u 0,55E¢/ npu pau-
TeAbHOM AEHCTBHH HarpyskH;

E6 — mMonyab ynpyroctu GeroHa, kH/m?;
J — MOMEHT MHepLHM TOMEepPEeuHOro CeYeHHs: CBau, M4,
K — xosd¢uunent nponopunonasbHoctd rpyHra, kH/m* (n. 3.4);

e =P,

€ — 3KCUEHTPHLUHUTET NPUIOKEHUST HArpy3Kd, PABHBIA PacCTOSHHIO
OT FOPH3OHTANBHON CHJIBL O II0BEPXHOCTH I'PYHTA, M.

3.3. TopusoHTanbHoe mepeMellieHne S, M, W Yroj NoBOpoTa @, pa,
CBaM 12 ypOBHE NOBEPXHOCTH TPYHTa ONpeAeasioT No rpaduKaMm Ha

puc. 4—7 B 3aBUCMMOCTH OT P, e H CXKUMaeMOCTH FpyHTa:
Svex
5K (8)

PPex

‘P—':pr . 9)

3.4. TlepemellleHne cBaH Sy B MecTe NPH/IONKEHHUS HArPY3Ku onpeje-
Jsercs no ¢opmyne

S =

Y

W - o0
10 5
a9 " //"‘ : f:__af
Zg T el 62
a5 //, — - . -3
05 ] S i
o Pt e SO o 0 % o 0 O 5
3 7 »{/’ //..—-j/.._ — ::‘::—‘::—‘ 6’;:
a o e e e e v ) N &4
g [ i

01234567 0680021361567 101192021223485

Puc. 4. T'padux sasucumoctn S=f(P) aas E=1000—7500 kH/m2

P
3EJ

3.5. Kos¢pdpuuueHt nponopuuonanbiocts rpyita K onpegensietess no
[()stynbra'ram HATYPHBIX HCOIBITAHHH CBafl TOPH3OHTAJbHON HAarpy3KoH 1o
opMy.Jie

8

Sr=S+¢e+ (10)



Bcp 5
K=T 5‘9 (“)

rae B uuncasior no gopmyae

3 )
2,4 P
— —_— 1
p V Bc.Sr ( 2)

Pr — ropnsontanbhas Harpyska Ha ypoBHe FOMOBH CBaH B Mpefe-
JlaX JIMHEHOro yyacTKa Ha rpaduke Sr=f(P:).

.
325 620
30 — 3
e
25 -~ - B
g-ff = 1 15 &2
75 T | ées
1 —~ - 1 &3
gj P’ —] —1 — 1] &5
717 I g R —
w0 A ==
v e e 2
a5 ;
4 T

05 10 52025 3035 40 45 50 55 60 65 70 75 60 65 90 95 §

Puc. 5. Tpapuk sasucumoctn S=f(P) man Ew7500—15000 xH/m?

P &9

y - &5

w —

09 S e e L

a0 L

. // é=2

4 s 1 T et é=3

g PP g™ et | é=t
A T A e e i O f,;;

g% o — = 6

o A = ] el

a2 A E=

o {11

0851 1522353354 455 3566577508859 350M5¢

Puc. 6. Tpapmuk 3asucumoctH $=f(P) A F=1000—
7500 kH/m?
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e 111

0123456728901 02130 15 10 20 22 2% 25 28 30 3? @
Puc. 7. Tpapux sasucumoctn @=f(P) zns E=7500—15000 xH/u?

3.6. Ipn orcyrcrun ucnutaunfi ko3ppuunent K npubauxento
MOXHO onpejeaatb no Ta6a. 3.

Ta6anuna 3

KO3DGHIUUEHT NPONOPLHORATLHOCTH
K, xH/n¢

Mogym pedopmanun rpynra E, kH/mub

1000—7500 1000—5000
76500—15 000 5000—15 000

NMpumeuanue. Ilpu pacyere 6; oHaGHBHLIX cBafl 3HadeHHR KO3D-
¢unnenra K, onpenensemsie no 1aba. 3, yMenswaiorcs Ha 20%.

3.7. Ilpn HanuYHH MHOTOCJHOAHOA TOMUM CJAeAYeT HCIOAbL30BATHL
npuBefenHoe 3Hadenue K ANA TPYHTOB, PacnoJoKeHHHX RO TIyGHUHH
M

huw=2(d+1), u. (13)
IMpu asyxcnofinoit Tonlle npuBexeHHoe 3Hauenue K onpeneasiercs no
dbopmyne
Ky hy(2hn — hi)+- Ky (B — by)?
[ ’

(14)

npu Tpexcaolinoit — no popmyae
X Ky hy (2 (hug + by + A0+ Ky By (26 + #n) + K A
= W

rae hz, Byr u hng— tonuuun coorsercrsenno 1 csepxy, 11 u III croes
rpynra (8 npenenax hy);

» (15)
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Kr, Kir, Kin — 3uauesus Ko3¢dyuueHToB MPonopuHoHaJbHOCTH /s
1, 1T u 1II cnoes.

4. PACYUET CBAHHOIro ®YHIAMEHTA HA BEPTHKAJIbHYIO
HATPY3KY

Pacuer no Hecymeil cnocoGHOCTH

4.1. Pacyer cBaiiHoro QyHgaMenta Mo Hecymeli cHOCOGHOCTH Ha
BEePTHKAJABHYIO LEHTpAaNbHO-MPHIOKEHHYIO HArpy3Ky YYUTHIBACT KoJH4e-
CTBO, PacCNoJOXKEHHE M FeOMCTPHYECKHE pa3Mephl CBail H NMpPOH3BOJUTCH
no ¢opmyae

Py= Y (Tjl+R;F), (16)

rie [ — rny6uHa MOrpyKeHus ¢Bam B PYHT, M;
F — nomab MonepeuHoro ceueHus csau, m?;
n — KOoJH4ecTBO cBafi B pyunamenre;
Rj — conporusaenue rpyHra, KH/M?, nmox HHXKHMM KOHUOM j-ii cBaH
(n. 4.2);
T; — conpoTuBieHne rpyHra, kH/mM, Ha eaununmy ARJIHHL GOKOBOIl
nosepxHocTd j-# cpan (m. 4.3).
4.2, CompoTyB/iedne TPYHTA NMOJ HUMXHHUM KOHLUOM j-H cBau Ompefe-
JISIIOT TI0 (popmyJie

Ri=Ro (1 + By, (17)

rae Ro — conpoTHBaenue TPYHTa NMOJ NHXKHHM KOHLOM OAHHOYHOH CBaH,
kH/Mm2;
Bj — xos¢duunent BIMAHHA COCeJHHX CBaH Ha TPYHT NMOL KOHLOM
j-#i cBay, onpeReasiemblii o GopMyJe

n—1
Bi= Y bm. (18)
3aech bp — ko3 dHUHEHT BAHSAHHS coCeXuell m-ii CBau HAa TPYHT MOA
l
ocTtpHeM j-i cBan (puc. 8) B 3aBHCHMOCTH OT NapaMerpoB 1) == 7 H

- r
r=—d— (r — paccrosune MeXIy LeHTpaMH j-it u m-ft crail).

4.3, CompoTuBJeHUe IPYHTA HAa eJHHHLY AJHHBL GQKOBOil MOBEPXHO-
CTH j-I1 cBan onpeaenasioT no dopmyJe
A+ 4, + Am + AIV

rie T, — conpoTHBJeHHE TPYUTa Ha EAHNHLY AJHHEI GOKOBOH NoBEpX-
HOCTH OAMHOYHOH cBaH, KH/M, paBHoe uf;;
A1—A1v — Ko3pPUUHEHTH BAHAHHA COCEJHHMX CBafl Ha TPYHT MO GOKO-
Boii moBepxnoctH j-it epan (0. 4.4).
4.4. aa onpenenennss A;—Arv uepes LUeHTp paccmaTpuBaeMoft j-it
CBau NMPOBOAATCS YETHIpE B3aUMHO NeprieHAuKyJsipuuie noayocu I, 11, 111,
IV (puc. 9). Kospduuneur Ar yunTbiBaer ConpoTHBJACHHe IPyHTa MO

11
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ofpalueHHOi B CTOPOHY moayocH | TOBepXHOCTM CBau OT BJHAHHSA
cBaf, pacnosioxeHHBIX Bbimie noJgayoceét Il u IV, m Bmuncasercs no
dopmyae

a+tgh _axt-tghs am -1~ tg B ot tg By

Al = c e e I t N (20)
1-tghy I+ tgBe 1+ tg Pm +tg By

rae m=1, 2,..., k; k-- KonudectBo cBail, BJAHAHHE KOTOPLIX YYHTbIBA-

ercsl kosdpuuuenrom Ar;
am — KO3(pHUHEHT, NpeACTaBJIeHHbI Ha TrpadHKe
pHuc. 8, B 3aBUCHMOCTH OT NMapaMeTpoB 1 H r;
fm — yron mexay noayocbio I u Jy4oM, npoBefeH-
WbIM M3 LleHTpa j-H B UEHTD BJHAOUIEH m-H

CBaH.
7
O @@ g
5 6 7 s
O 12/
7
v = ro; ; £ " A
O O
E]IJ Ej/‘r [:]/5 D/ﬁ
7

Puc. 9. Cxema aas onpefeneuuss Koyhdu-
uHenton A

AnaJoruuno onpegensiiorcst Kosbouuuenta Ary, A, Arv.
Jast HapyKHBIX MOBepXHOCTell CBall, PacloJIOXKEHHbX N0 NepUMeTpPy
byHnamenta, Koapduuuentol Aq—Ary paBusl 1.

Pacuer no pedopmauuam

4.5. Pacuer cBafiHoro ¢yHLaMeHTa 1o medopMalHAM NPOH3BOLHTCH
KaK IAst YCJIOBHOTO MACCHBa, pa3Mephl MOAOLIBH KOTOPOrO ONpeAensiorcs
no cxeme Ha puc. 10 no dopmynam:

by =ag (ng—1) 4+ 2ry; ol
ly=ar (g —1) +2rn, | (24

13



rae as, Qi — PacCTosiHHe MeXKIy OCfAMH CBai, M, COOTBETCTBEHHO MO

WHpHYE U MO JAHHE MOLOUIBEI;

n ;— YHCJO pPALOB CBaM,

g — KOJIMYECTBO CBad B pHAY;

rn — paccrosiiie Kpas NoJOLIBbl YCJAOBIOrO0 MacCHBa OT OCH
Kpailiuux cBail ¢yHmamenra, onpejaenseMoe B 3aBHCHMOCTH
OT CpelHero COMpOTHBJEGHHA TPYHTa o OOKOBOH noBepx-
HOCTH fcp, PA3MEPOB CBait U BEJHYHHbI HANpPSAXKEHHHA, paB-
Hoit 0,2 or npupoanoro aasaenusi Pnp (puc. 11).

lN

N a L
n ain-1 f'ﬂ
i o Pty g
| |
| T
. |Dooaol
| |
| 0O 0O o o I lp
| 40 o o o ! | %
IS;I !
| Qg 00 |
| ap ;
S e
by
!

Puc. 10. Cxema omnpexmenenus pasme-
pOB YCJIOBHOTO (pyHIaMeHTa

4.6. Ocanka cBaiiHoro ¢yHaamedTa omnpeaensercs OT AaBJeHHII B
N.IOCKOCTH HHXKHHUX KOHIOB CBa#, onpejeisdeMHX no ¢opmyaam:

n
o xPstG
6 »
Fy
o @
Al
N—>Ps+Q
Op = ;
Fp

rae O — [daBjelHe OT HArpy3kd no OGOKOBOH MOBEPXHOCTH  CBaH,
kH/m2;

14



si

Puc. 11. Homorpamma Ras onpexenenus ..

l. ra npHHHMaercs M3 ycaoBHA 0;=02 Pgp B 3a.

3. Po — conpotHRaenHe cBay no GokoBofl NobepX-
HOCTH, onpexeaseMoe B COOTBETCTBHH C mu. 4.1, 4.3, 4.4,
4. TlyHKTHPOM TNOKa3aH MNOPAROK OMpefeNieHHR Iy

B § "
. ‘1, \
9 \ 2
* 2 ~ /f' "
iy ! i
ha e by
g N L
9] q
/] N
[ 2474 D 111
;7_/ - /- - TS
ot T T
L 5 W 2% N s S 6d M M
0
5
, e d 20 NMpumevanus:
. 7 P
P 4 /04y BHCHMOCTH OT BeJHSHHH fep AN Pg
M a4 8/ I 2. fopm Sy .
a0 A A I 7AVAV/ w0 ERALTH
1find 75 A 1; // ;/ @ onpeneaserca no n. 2.2—2.5.
A 50
thna03 | + “
‘ AL @
0 IR “on . "
a4is 4$ @43 dAZaQI 025 a4F o25 fonin?

Ana cBaH AAKHORA 6 M, ceuennem 0,3X0,3 M npa fep=
=20 kH/M?* u 02 Pgp=3 kH/M? u ana can AnmHoRk
14 M, cevennem 035X0,35 npu Pgox=500 kH.



8o — TO Ke, MO HHKHEMY KOHLY cBaH, KH/M%

n
2P — cyMMa Harpy3oKk mo Gokosoit moBepxHocTH cBai, KH, onpene-
JseMas c yu4eToM HX COBMecTHon paGorht mo mm. 4.1, 4.3,
44;
Fy — nyoanp nofowssl ycaoBkoro Maccusa Fy=byly, m%
G — Bec yC10BHOTO IPYHTOBOTO MaccHBa, KH;
N — pHeuisf narpy3ka Ha cBajiHuii ¢pyHAamenT, kH;
Q — Bec pocrsepxa ¥ cpai, kH;
Fp — nyiomaas pacnpelesenusl RaBjeHHi OT HAarpy3ok I0 HHXXHHM
KOHIaM cBait, paBHasi Fp=bylp,

rie bp =ap(hp— 1) 4-2:1,54d;
lp=a,(hj—1) 42.1,5d. }
4.7. CpexHee faB/ieH¥e N0 NOJOLIBE YCAOBHOIO MACCHBA He MOJIKHO
NpeBBILIATh BEJIHYMHBI HOPMATHBHOIO AaBJEHHSA TPyHTa
Og+ 0o < RY, (24)
rae R¥ onpenensiercst no dopmyae CHull 11-B.1-62.

4.8. JlaBneHne nmoj NOAOLIBOA YCAOBHOrO MACCHBA IO €ro OCH oIpe-
Leasior no dopmyie

Oz=0 (“5- Prp) |- o3 0o, (25)

(23)

rhe o) H oz — Kosh¢HuHenTH H3MeHeHus AaBjaeHHs no ray6uue, onpe-
genasieMble Tio Taba. 4 B 3aBHCHMOCTH OT TNapaMeTpoB
COOTBCTCTBEHHO!

ly by

M= M= .
Y by = ky=——; (26)
[p bp ¢

n2 - bp ’ m2'_' l y

[ — nauna cBau, M;
2 — paccTosiide OT YpDOBHsl ONpeje/eHHs JAaBJeHHa R0 No-
BEPXHOCTH FpYHTA, M.
4.9. Ocanxy cBafinoro ¢yniaMeHTa BHIYHCAAIOT METONOM 3JIEMEHTap-
-0ro0 CyMMHPOBaHHsI B NpejlefaXx aKTUBHOH 30HLI Mo dopmyJe

n
\‘1 0; |- 041 0,8
S == ) hi ’ (27)
s 2 E;
rAe Oy, Oi4:— BepTHKa/JbHble HOpMaJbuble nanpsixeuus, KEH/M% na
BepxHell W HHXKHeH rpaHduax {-ro cios,
h; — ToawuHa i-ro chaos, M,
E; — monyab nedopmauun i-ro caos, kKH/m2.
Huxnas rpasuua aKTHBHOH 30HBI ONpEAENsleTCA H3 YCJIOBHUA =
=0,2Pnp (Pup — IpUpOHOE daBaenne).
4.10. Moayau jedhopMauun rpyHTa onpeaensior no pesyjabrataM Hc-
NbITAHHA TPYHTA IUTAMIOM H KOPPEKTHPYIOT ¢ y4eToM FayGHHBI no ¢op-
Myae

woD
EO - S ’

(28)
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rae D — gnamerp (WHPHHA) wramna, M;
S — ocaAKa wITaMna NpU KaBACHHH G B Npelenax JuHeAHOA wacTH
rpapuKa HCnHTAaRUA, M;
O — yAenbHOE AaBJeHHe Mo MogomBe wraMna, KH/m?;
@ = K03 QHUHEHT, OnpeRensieMLlii B 3aBHCHMOCTH OT (OPMHI LITaM-
na K rayGHHH sanoxenus (ta6a. 5).

Ta6anua §
. Mraun Ulramn
b Kkpyraug | *OPARAT- b xpyrawa | "™
0,005 0,471 0,469 0,20 0,632 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(')lguueq anne, TaGmua cocrasnena ana kospduunenra Iyaccona
p=0,9.

4.11. Moayab nedopMalH rpyHTa, YNJIOTHEHHOTO NMPH NOTPYKEHHH
cBafl, B npeaesax C1os MOIIHOCTbIO, paBHOR 3—4 AnaMerpa cBaH, SHa-
YHTEAbHO BhIllle eCTECTBEHHOrO M ompefensieTcs NO RaHHHM MCMBITAHHA
ORMHOYHORM CBaK CTaTHYeCKOR Harpysko# mo ¢dopmyne

G5 Oo1 by + Go o3 bp
Son . (29)

rae Ge¢ H Co — HaNMpsXeHHR, onpeseasemule no popmyae (22);
by u bp — pasMepH naowajeft HarpyxeHus, onpefensemMue no op-
myaam (21) u (23);
Wo1 H Woz — KO3 PHUHEHTH, onpenenseMuie no Taba. 5;
on — OCaAKa ORHHOYHOM CBaH, CM.

Eyll;l =

Yyer paGoThl pocTBepKa

4.12. B cayuae ycrpoficTBa ¢BafiHHX (QYHILAMEHTOB C HH3KHM pPOCT-
BEpPKOM NPH 3aJeTaHHH €ro Ha cjoe c1a6oro BOAOHACHIUIEHHOTO rpyHTa
NoA NoAOWBOA pOCTBEPKa PEKOMEHAYeTCs YCTpaHBaTh MECYaHyd NMOAyL-
Ky TOMHHOR 50 cM.

IMpu onupanux PocTBepKa Ha BepXHHA Mpounnft HAW cpexueft mpoy-
HOCTH NJIACT rPYHTa, TOAUIHHA KOTOPOro MOJZ POCTBEPKOM He MeHee 4eM
B 2 pa3a npeBhHIlIaeT ero WIHPHHY, MOXHO NPH pacyere Hecyuied cno-
co6HocTH cBafinoro gyHaaMeHnTa yYHTHIBaTb paGoTy poCTBepKa.

Harpyska, BocnpHHHMaeMas HeNMOCPeACTBEHHO POCTBEPKOM Pp, onpe-
Aeaserca no ¢opmyae

Pnov/-”?o_
14ngy/ mg *

rae P—narpysxaHua cpafintifi pyHaaMeHT Ha ypOoBHe MOROMWBH POCT-
pepka, kH;
P,,—ual?pyaxa. NepenaBaeMasi Ha OCHOBaHHe pocrBepkoM, KH;
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Fy — naomanb nogouisnl ycaosnoro ¢gynjgaMenTa (Ha ypoBHe HHX-
HUX KOHUOB CBal);

Fy — nnomaab pocrsepka;

E; — mMonyab nedopManuu OCHOBaHHS POCTBEPKA;

E, — 10 Xe, yci0BHOTO ¢yHIaMEHTa;

Fy

g = ——:
°=F,
E,

N = —7—.
0=,

5. MNOJIEBLIE UCNBITAHUA OJIA NMPOEKTUPOBAHUA
CBAAHDBIX ®YHIAMEHTOB

5.1. IloneBble ucnbiTaHHA cBaH H CBallHLIX (DYyHIAMEHTOB NpPOU3BO-
IATCA € Ueablo:

a) onpejeJiendst UX Hecyuieil ciocoGHOCTH H medopmauuit;

6) npoBepKH BO3MOXKHOCTH TNOTPYXEHHA J0 3adaHHON NPOCKTHOI
OTMETKH;

B) OLIEHKM H3MeHeHMs necyuieil cnocofuocTH H acdopmauuil Bo Bpe-
MeHH H B CBS3H C BO3MOXHBEIM H3MeHeHHeM TPYHTOBBIX YCIOBHE (1101be-
MOM YpPOBHAl TPYHTOBBIX BOX H T. 1.).

5.2, TloneBble HCNMBITAHHS AAA ONpeleneHHd Hecyllelt cnoco6HOCTH
CBalH BHINOJHAIOTCA:

1) nocpeACTBOM Harpy»KeHHA HATypHbIX CBal  CTAaTHYECKOH HJH
yRapHOH Harpyskon;

2) cTaTHYECKHM 30HAMpOBaHHEM;

3) ¢ noMoulplo CBaH-LITaMNa HJIK MOAEJH CBaH.

OCHOBHbIE TTOJIOKEHHSI METOQMKH HCMBITAHHH perJaMeHTHPYIOTCA
I'OCT 5686-69 1 CH 448-72 «YKasauusi 0 30HAMPOBAHHIO TPYHTOB A
CTPOHTENbCTBA»; Tpe6oBaHHA K METOAHKE B CBA3H CO crneuuduxof cna-
ObIX TPYHTOB H3JI0KeHbl HHXKe.

5.3. CxeMa wucnmiTaHWil CBail H CBaHHBIX KYCTOB NO XapakTepy, Be-
JHYMHE H HanpaBJEeHHIO Harpy3ok A0aXHa ObiTb MAKCHMaJbHO NPHOJIH-
)XeHa K cxeMe paboThl ()yHJaMeHTa B COCTaBe COOPYIKEHMS.

IIpn McnbiTaHUM TPOU3BOIACTBEHHBIX CBall H KYCTOB HeoGXOAHMO ra-
PaHTHPOBATb BO3MOXHOCTh MX MOCJCAYIOLLEro HCMONb30BaHUA.

5.4, KonnuecTBO HCHBITAHHI YCTAHABAHBAETCH B COOTBETCTBHH C
yKasaHusMH pasfena 6 nacrosmux PexoMmenzauuii.

5.5. IlpuHuMaeMast mo pesyjbTaTaM HCNMLITAHHA NPOEKTHAS HArpy3ka
Ha CBal0 [OJXKHA YJIOBJETBOPATbH Tpe6oBaHHAM HOpPM pacyera ¢yHza-
MEHTOB N0 npelefbHbIM COCTOAHHAM.

5.6. Utolpl moJsiHee HCHOJB30BAThH HECYILYI0 cnOCOGHOCTh 3aGHBHBIX
cBa M cBai-060J0YeK, UX HMCNBITAHHA CTATHYECKHMH M JMHAMHYECKHMH
HArpy3KaMHM JOJXKHBl BbIMOJHATLCA MOCJAE OKOHYAaHHA MNPOLECCOB YNpou-
HEHHS OKPYXKaloIlero rpyHra.

[TpomoaKHTEeNbHOCTh ONTHMAJIBHOIO <«OTIbIXa» CBaH HWJAH cBaH-060-
JNoyKkH (OKOHYaHHe mpolecca ynpoyHeHHs) COCTaBJACT:

B MecyaHbIX TPyHTaxX — 3 CyT;

B IVIHHHCTBIX TPYHTaX € KoHcHcrenuuedn B<0,8: cymecax — 10 cyr;
cyraunkax — 20 cyr, ranHax — 30 cyT;

B NVIMHHCTHIX FPYHTaX C KoHcHcreHnuein B>>0,8—40 cyrt.

5.7. I1pn HeBO3MOXKHOCTH NPOBEJEHHS HCNLITAHHA B yKa3aHHbIE CPO-
KH PEKOMEHJYeTCS oNnpelefsiTh HECyIlylo cnoco6HOCTL cBail M cBait-060-
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JIOUEK MO pe3yAbTaTdM HCHbITaHUN B 0oJiee paHHHe CPOKH, Hanpumep
HenocpeACTBEHHO Noc/ie 3a0HBKH M uepe3 3 u 6 cyT no dopmyae

P=Py+ (Pg—Py) v, (31)

tae Py, P;, Pg— Hecymasi cnocoBHOCTb COOTBETCTBEHHO cpasy, ueped 3 H
6 cyTok nocae 3a0HBKH;

v — k03 DHUHEHT YBeJHUEHNA Hecyulei crnocoGHOCTH 3a

60 cyTox orawiXa, onpefejseMbii B 3aBUCHMOCTH OT

0 — o

COOTHOIIEHHSA —ﬁ no ta6.a. 6.
TaGauunwa 6
Pe—P,
o 1 1,2 1.4 1.6 >1.8
v 1 1,2 1,6 | 2,2 3,6

UcnbiTanua ypapHoii Harpy3skoi

5.8. Hecymas cnoco6HocTh P1 cBan no AaHHBIM 3a6MBKH (f0GHMBKH)
onpefesiercs no GopmyJe

_ 2e4c 80H (e+-¢) QO _
= (e+c) 20 l/H_ (26+c)* Q+¢q o R

TJl¢ e — OCTaTOYHBIH OTKa3 (NOrpy:KeHHe)} CBau OT OAHOrO yjaapa, CM;

¢ — ynpyruf ortkas, cMm;

Q — Bec yzapHoi1 yactu Mosora, KH;

g — BeC CBaM M HATOJIOBHHKA (IS AM3EJMb-MOJOTOB U ONHpaloieHcs
Ha CBalo crauMoHapHO# yacTH MoJgora), KH;

H — pacueTHas BblcoTa nafenust YZApHO#l YacTH MOJOTa, CM.
onpexeasemas no ra6a 9 CHull I1-B 5-67 *;

0 — ko3t uuMenT, onpeeaseMblit mo gopmy.e

Q 2gH
Q+yq 100

rae F, Q — naowann cooTBeTCTBEHHO nonezpelmoro ceuenus (6pyTTO) M
60KOBOI1 OBEPXHOCTH CBaH, CM?;

No, N — Ko HHUMEHTH Nepexoja OT AMHAMHYECKHX K CTaTHYECKHM
COMpPOTUBJEHHSIM TPYHTa NMOJ HHXKHAM KOHLOM H IO GOKOBOIl
MOBEPXHOCTH CBaH, paBHble 1o=0,00025 c¢-M/kH, ns = 0,025
c-M/xH;

% — OTHOLLIEHHE HECYLIUX COCOGHOCTeH rpyHTa IO HHXKHEMY KOH-
Iy CBay W LJA CBau B 11eJIOM, ONpejensieMoe N0 MCNbITaHUsIM
TEH3OMETPHUYECKOA CBaW, CBaW-lITaMNa HJAY MO AaHHLIM 3O0H-
JHpOBaHUA;

& — YCKOpEHHE CHJIbI THKECTH,

(33)

_ |t e LAY
9—[Fx2+9(1 X)]
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5.9. Mpenen auHeAHORA 3aBHCHMOCTH OCafKH CBAaM OT HATPYsKH
Pap onpemensiercs no AaHHHM 3a06MBKM (Z06HBKM) coraacko n. 6.2
CHa!l 11-5.5-67 =,

6.10. OcratoyHwt oTKas B npouecce NPOH3IBOACTBEKHOR Gofiku 3a-
MepfieTTH KaxK CPeIHHA 0TKa3 B MocaenHeM 3ajaore 3 3—5 yaapos; npH
AobuBKe YHCAO YXapoB B 3aiore NpHHHMaerca 1—2, He cuMTas yaapa
€ MaJioft BHICOTH AJfl 0Ca)XKHBaHHA Oro0/IOBKa.

Hcnoitanus cratHyeckoit Harpysko

5.11. ITpoekTHas Harpyska Ha €Bai0 HAX cBafiHHfl dyHZaMeHT BH-
GupaeTcs nO peayaAbTaTaM HX MCMHTAHHA M JOJKHA YAOBNETBOPATL TPe-
GoBaHHAM pacueTa No Hecyulell croco6HOCTH M no AepoOpMaUUAM,

Buibop HarpyskH NMpOH3BOAHTCA Ha ocHoBe rpadHxoB 3aBHCHMOCTH
ocafiku OT Harpy3kn S=[(P) K OCaZKH TO CTYNeHAM HArpy3k# OT Bpe-
Menn S=¢(P, 1).

5.12. Harpyaka Ha cBaio nepefaeTcf CTYNEHAMH B ROAAX OXKHAae-
MOt K MOMEHTY HCNHTaHHA HecylueRl cnoco6HocTH Pr B ananasone: (0—
0,6 Pt — no 0,2 Py; 6onee 0,6 Pt — no 0,1 P;.

5.13. Harpyska npH HCOHTaHHAX HRONKH2Z OHTL AOBEJEHa RO BeJH-
YHHH, BH3HBalomeR ocaaxy He medee 100 Mm. Hcnuranue npekpamaior
B HE3aBHCHMOCTH OT OCalKH NMPH OTCYTCTBHH yc.’lOBHOﬂ craﬁnnuaauxm
Ha CTyneHH 3a Bpems 36 4 HAH NPH HEBOIMOXHOCTH €ro NPOAOJNKEHHS
MO TeXHHYECKHM NPHIHHAM.

5.14. PaccrosinMe B CBETY MeXAy HCOHTYeMOR 3a6MBHOA cBaefi H
2HKEepHHMH CBafiMH ZOJXHO ObTb He MeHee 2,0—3 M.

5.15. Ilpenenbnas no HecymeR cnocoGHOCTH Harpyaka XapakTepH-
aye;rcx Harpyskoft P, orpedaiomtefi xotA O OXHOMY H3 JABYX YCJIO-
BHA:

a) npHpawleHHe OCaAKH 3a cTyneHb Ha rpaduke S=f(P) npesocxo-
AKT B 5 pa3 u GoJee NpHpalleHHA OT NPeALAYIlel CTYNEeHH;

6) «ycnoBHas crabHau3auus» ocaikH Ha rpapuke S=¢(P, f) or-
cyTcTByer B TeueHHe 36 4.

5.16. IpeneavHas no nedpopmamuaM HArpy3ka XapakTepH3yercs
Harpyskoft Pr;, KOTOpas MOXeT BH3BaTh K KOHIly CPOKa 3KCIJIYaTaUHH
(K0 BpEMEHH KanmHTaJbHOrO ?_leuoma) 3XaHHA HJAH COODYXeHHs Tnpe-
Aenbiyto 0caRKy Sapp.cp (CHall I1-15-74).

5.17. Harpyska P11 onpegeasercs no rpadpuky S=¢@(P, t) B takoil
10c1eN0BaTeNbHOCTH

a) HaxomATc KO3GGHUHEHTH Y MO CTymeHAM Harpysok Pq:

h=—3_, (34)

rae Sg u So— OCaAKH COOTBETCTBEHHO B MOMeHT BpeMeHH f M fp=2 4
OT HaYaja NMDPHAOMKEHHS CTYNeHd Harpy3ku Py (£>1p):
6) mo 3HaveHHAM P; AAA KaXKIOA CTYNEHH HArpy3Ku ONMpeRensior
o6uuit BUX 3aBHCHMOCTH Y OT Harpysku P myTem craTHCTHUEeCKOR 0O-
pabOTKH 4aCTHHIX 3HadeHui:

1
S e —— 5
YR =P te (%9)
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B) B KavecTBe Npefenbnoil no nedopMauuam Harpy3ku Prr npuHHu-
Maercsl CTyneHb, KOTOpasi BEI30OBET K KOHLY CPOKa CJYKObl COOpYKeHus
T nmpepenbnyio ocaliky Sap.cp:

T
So (T)q’ (Py1) < Snp.cp- (36)
0

6. ObPABOTKA PE3YJIbTATOB MNOJIEBbIX UCNBITAHUH

6.1, HasHaueHye NPOEKTHBIX HArpy3oK Ha CBaHHBIA (yHZAMEHT mpo-
U3BONHTCA Ha OCHOBe OOOOIIeHHHIX 3HaueHWit TMoKasaTeseil NyTeM cra-
THCTHUECKON 06paGoTKH HX YACTHBIX 3HAYEHHH B DPA3JHYHBIX TOYKAX
onpoGoBanus.

6.2. B kauecTBe nokasaTenefl HCNOJB3YIOTCA: NPH 30HAUPOBAHHU -—
ylenbHOe CONpOTHBJCHHE TPYHTa NMOJA KOHYCOM W Mo OGOKOBOA MOREpX-
HOCTH 30HAa (MAH CyMMapHOe CONMPOTHBJEHHe IPYHTA BHEAPEHHIO 30H-
na); NpH CTatuueCcKMX HMCNOBITaHMAX cBall (Moxened M T. m.) — compo-
THBJIEHHE TPYHTa TNOA OCTPHEM H Mo GOKOBOH MOBEPXHOCTH CBaH HJH
Harpy3ka, COOTBETCTBYIOLIasi TeM WM HMHBIM KPHTEpUAM Ha rpaduxe
ucnbitanust S=f(P); npu AuHAMHYECKHX HCNHITANHAX CBall — BEJHYMHA
ocratounoro {ynpyroro) oTkasa.

6.3. HopmaTuBHble 3HaueHHst nokasaTesell yCTaHaBAMBAIOTCA HeNo-
CPeACTBEHHO MO HUCHBLITAHHSM Ha JaHHOH KOHKDETHOH MJIOIAjKe C y4eTOM
BO3MOXHOTO H3MEHEHHS] CBOMCTB TPYHTOB B Mpolecce CTPOHTENbCTBA H
nocjaenyioulell 3KCnayaTaus o6beKra.

6.4. CanyuaiiHag olu6Ka NPH ONpeleJeHHH HOPMATHBHOrO 3HAUCHHHA
nokasateas ¢ TpebyeMmoii obeCleyeHHOCTbIO (ZOBEpPHTENbHON BEpOATHO-
ctbio) [ Xapakrepuayercsi caydaiHoi owu6koit (NOJOBHHOH RJMHH H0-
BepuTeabHOTO MHTepBana) 8. OGecneuennocrs [ 3aBUCHT OT Kaacca

KanuTaJdbHOCTH oﬁhema, CTaluN MNPOCKTHPOBAHUA H CTENEHH ONACHOCTH
npejenbHoro cocrosnus (raba. 7).

Ta6anuua 7
O6GecnNeyYyeHHOCTH
Kaace
KalluTaJAbHOCTH ON8 CTaguH ANA CTafuu XA CTaguH
o6beKTa TEXHHYECKOT0 pa6ouero TeXHO- pa6oyero
npoeKTa npoeKTa npoeKkTa

I 0,95/0,85 0,99/0,95 —

11 0,85/0,70 0,95/0.85 —
MnI—1v — — 0,85/0,70

[Mpumeuanne., Uncanresr ApoOHBIX BbIpaXKeHHHl OTHOCHTCS K Iep-
BOH Tpynne npefelbHbLIX COCTOSIHHH, 3HaMeHaTelb — KO BTOpPOi

6.5. Cayuaiinas ownbka §; onpeaensercss no ¢opmy.e

(S

=T

(37)

rae 71— YUCJIO HCOBITAHWM, OTHOCKIUMXCA K ORZHOTHMIIOMY MOKa3aTemaio H
CAHIIOMY HH2KCHCPHO-TEOJIOTHHECKOMY JICMEHTY,
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S — cpeansn xpanpaTHunan omn6Ka BHOOPKH, BHYHCAAEMAA no dop+

Myae
— 2
Se ‘/ D (Ap—4)) ' 38)

n—1

rae A¢ — wacTHOe 3HAYeHHE NOKA3aTeNR B OTAC/NLHOM MCABITAHHH;
Acp — cpennee apudMeTHyecKoe 3HaueHHe NOKa3aTeas;

TA,

Acp =

t — xoapduunent CrbiofeHTa, npuHEMaeMHA B 3aBHCHMOCTH OT
wgcna  menuranuft n u  TpeSyemoR oGecmevennocth A

(ta6a. 8),
Ta6auuna 8
Kos¢dunrenr Croiogenrta £ npa
Yueno ucnuTaHn
" J1=0,70 Z=0,85 Zl=0,95 ZI=0,99
3 1,3 2,9 4,3 9,9
4 1,3 24 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 3,3
15 1,1 1,8 2,1 3
30 1,1 1,7 2 2,8

6.8. 32 HopmMaTuBHOE SHayeHHe nokasatens A® nNpHHHUMaeTca cpea
HECTaTHCTHUECKasd, YCTaHaBJHBaeMaf C 3alaHHON 0O6ecrneyeHHOCTHIO
/1, BepoATHAA HaHMEHBINAA BEJHYHHA NOKA3aTeas

Al = Acp hand 5A. (39)
6.7. 3a pacueTHoe 3HaueHHe MOKA3aTeNs NPHHHMAETCHA BeNHYHHA
A= g, (40)

rae m— xo3ppHUHEHT yCNOBHA paboTH;

kg — KO3pPHUHEHT HAZEHHOCTH.

Koapduunenr m yunThiBaer AJHTENbHOCTH AeHCTBHA HarpyskH, Ky-
crosoft 3dpdekt, MeTOR ycTpoficTBa CBaH H T. A. B CBA3K € 3THM MOXeT
OLiTb BBEXEHO HECKONLKO XO3HUHEHTOB m AnA yueTa Kaxaoro ¢ax-
Topa.

Kosdpduusuentr kg nNpuHHMaeTcss paBHHM:

a) ana nepsofi rpynnu npenesbHnx cocTosHufA (Mo Hecymied cno-
cobsocts) ke=1,1 ana o6vexroB I—II xnaccos u ka=1,05 pa13 ofbex-
ToB 1111V xnaccos;



6) ana sropofi rpynnu npeaeabnux cocroauufi (no AedopMauHaAM)
k=1 B HesaBucHMOCTH OT Kiacca o6beEKTa.

6.8. PeayabTaTH HCNBTaHHA BKAIOYAIOTCA B OOH
Koapduunent Bapnaunn V nokasartens He NPeBLICHT 2
K03 PuuHeHTa BapHalliy BHYHCAAIOT No dopmyie

V=

BHGOPKY, ecan
30%; sHaueHHe

100% . (41)
cp

Ecau V>30%, pesyasTaTHl MCNHTAaHHA CBHACTE/NbCTBYIOT O pasfiu-
YHH B  MeTOAHKE HCMbLITaHHH, H3MEHUYHBOCTH (H3HKO-MeXaHHUECKHX
CBOACTB TFPYHTOB H T. A. B noxoGHHX Cay4anx NMPOBOAAT AONOAHHTE/Nb-
Hble HCNHTAHHA APYTHMH MeTOAAaMH (30OHAHPOBaHHeM, MpeccHoMerpHed
® T. A.) ANA BHABACHUA OXHOPOAHHIX YYACTKOB HAW MNEperpynuupoBH-
BaioT BHGOPKY.

6.9. OTaenbHoe HCAbTaHHE ABJAAETCA OWHGOYHHM («MPOMAXOM») H
BHGPacHBaercs, eCH BHIOMHACTCR YCAOBHE

Ap—A
My = |22 | > M, (42

rie M;— BapHauua 3HaveHHAi NOKa3aTens B OTAEGALHOM HCHHTAHHH;
Mmax — npefenbias BapHauMs 3HaueHufi NoKasatens ¢ obecneven-

Hoctbio 0,99 (taba. 9).

Ta6aunna 9
Yucao ucnt-| 3| 4| 6] 6| 7] 8| 9{ 10[15] 20| 30
TaHu n
Tpenemnasn 1,4 1,7 212, 2,3 2,4 2,5 2,65| 2,8 3 | 3,1
BapRauis Mmax

B caydae (42) HcnbiTande BHOOPKM HCKAIOYAeTCHA, H CTAaTHCTHYe-
ckas o6pa6oTKa AaHHBIX MPOU3BOAHTCA SaHOBO.

6.10. Iipn wanmupn anpmopuoli mrpOpMallRE Heo6XOAHMOE HHCJAO
HCMHTAHHA N AAA NoAydeHHS pesyabTaTta ¢ obecnedenHoctbio 4 u cay-
valinoft omnGkoft §, ycranasnusaerca mo rta6a. 10 B saBuCHMOCTH OT

Ta6auna 10

MuguManblioe YHCAO HCTILITAHUR n npn
Joas cayuafinoft
owHGKH N A=0,7 JA=0,85 A=0,95 A=0,99

1 3 4 7 1

0,5 6 10 18 31

0.3 13 27 46 78
BEAHYHHH 1)

8
A
" ) (43)
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rae 1N — A0as caydaiHod owudKa or cdcrematHdeckon (n=0,3—1);

U“—aHpHOPHaH ouem(a cpeuHeKBanpam'{Horo OTKJ/IOHEHHSH HCChe-
,LIyCMOH BEJHYUHD! |

Mpunsoncerue
[IPUMEP PACUETA K PA3ZIEJY 3

OnpenenuTb HECYMYK CHocOGHOCTH cBaH ceyeHnem 0,303 M u3
Gerona Mapku 300 ¢ apmarypodt 4@25AIII, norpyxeHHylo Ha ray6uny
6 M B rpynr, Moxynb Jedopmauuu xoroporo E=15000 xH/M2 obnem-

HBIl BeC ckedera yex=13 KH/M3, Cuna P npuaoxena Ha pacCTOAHMi
0,52 M OT NMOBEPXHOCTH TPYHTA.

BoiuncasieM Bep=18-10% kH.m2?, nmo raba. 3 onpegensem K=
=15 000 xH-m*

MakcuMasibHBII MOMEHT, BOCHPUHHMAEMBI ceueHHeM cBaH, M=
=72 kH M,

bp=1,5-0,3m4-0,6 M=0,95 u;

5 5
Kbp 15000.0,95
= — = —_—=0,95 M
P l/ Bes l 18.10° SO
ITo dopmyae (7) onpexensem
Mp+ 72(0,95)4

M: — =4’6,
Yex 13

Tlo rpaduky Ha puc. 3 3aBHCHMOCTH P= f(M) npu 5-—0 5 onpenens-

eM P=18. BeinunHa MakcuMaJbHOM FOPH30HTANbHOH CHJBE, BOCHPHHH-
MaeMolt cpaeil, no ¢popmyae (6) paBHa:

PYcK . 1,8.13

P="8 =00

= 26,2 kH.

OnpenensieM yros MOBOPOTa M MepeMelieHHe roJIOBsl_CBaH OT CHJIbI
P=262 xH. o rpaguxam S=f(P) (M. puc. 5) u p=f(P) (cm. puc. 7)
onpenensiem S=41, p=15. Io ¢dopmyae (8) nomydaem

= St 41.13 .
= — == =4,1.10—
S =58k 0,95.0,95.15000 M
Io dopmyne (9) noayuaem
— 13-15
= —Dhex =1,36-10~2 pan

boK  0,95.15000

! Tlpu oTCyTCTBHH anpHOpHOH HHDOPMALHM PEKOMEHAYETCA IOMb30-
BaTbCA MeTOJaMH MOCJHEJOBATENbHOIO OleHHBAHUA.
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MTpunosenue 2
IMPUMEP PACUETA K PASJEJIY 4

Tpebyercs onpejenuth HeCyulyio CnocoGHOCTb M OcalKy cBafinoro
¢yunamenra, cocroawero u3 16 csait (cMm. puc. 9, 10).

Cay6buna 3a6uBku cBait B rpyHT /=14 M, ceuenue cBait 0,35X0,35 M,
paccTosiHue MeXAy CBafiMH ay=ap==3d=1.05 m.

I'pynr — cyrannox c Koncucrenuuei B=0,565—0,6, ko3¢ uunetrom
nopucroctd 0,7, yriom BHyTpeHHero TpeHua ¢=16° cueniennem C=
=2 kH/m?; Mopyab aedopmauuu rpyura Eo=6000 xH/m2%; kosddunuenr
IMyaccona u=0,35.

ITo pe3yabraTaM HCNBITAHUA CBail-IITAMNOB YCTAHORJEHO:

nosiHaA Hecyuiass cnocoGHocTh oxuHouHOH cBau Pr=800 kH,;

COTpPOTHBJ/IEHHE TPYHTA NOX ocrpueM Po=300 kH

300
- T == 6 h 2;
Ro 0.95.0.35 2460 kH /M

CpejiHee CONPOTUBJIeHHE TPYHTA [0 GOKOBOH NMOBEPXHOCTH

500
To = T = 35,7 xH/m?;

ocajka npu Harpyske 800 xH pasra 0,005 m.

Onpedeaernue necywell cnocobHOCTU

Ins onpenenenns Hecyulefl cnocoGHOCTH cBaiHOro ¢yHpamenra ao-
CTaTOYHO ONpeAEeJHTb HECYWyI0 CHOCOGHOCTb TpPeX CBa — LeHTpajks
Ho#t (1), Kpainelt (Kp) W yraoBoi (y).

Onpenenenne Hecylrell crnocoGHOCTH CBaM MO GOKOBOH NOBEPXHOCTH
CBOIHTCA K BbHIUMCJEHAI0 Ko3hduunenTos A—A,.

Briuncienne Ko3dguunenTos A npou3BoAHTCA B CJelyiouled nocie-
nosaresbroctd. [Iposoasarcs moayocu /—IV u BEICUHTHIBAIOTCA OTHOCH-

Te/lbHBI€ PACCTOSIHUS 7 MeXJAY CBasAMH H TaHreHCbl yrioB Pm: mo rpa-
¢ukam puc. 8 onpenensior 3HaUYC€HUS G, B 3aBHCHMOCTH OT 7 H 1=
1 4

=';=0—35=40 u 3ateM no ¢opmyae (20) eeicyuteiBatorca A—A,. [o-
b
PAAOK pacyera mokasaH B Taba. 11.

Jna ueHrpanbHo#t cBan Ne 10 mpoBoAMM uepes ee LEHTD 4eThipe
B3aMMHO mnepneHankyaspHble noayocu I, II, III, IV (cm. pue. 9). Ko-
apouument A; onpexenaserca or BosjeficTBus cBafi Ne 1—8, pacnouo-
Kennble Ha npamol II—IV. Ceam Ne 9, 11, 12 He BAHAIOT Ha BeIHUHHY
kKoadduunenra A;.

Koapduuuenr A, onpepenserca or BosnefictBua cai Ne 3, 4, 7, 8,
11, 12, 15 u 16. Pacnosoxenne HX N0 OTHOMeHHIO K cBae Ne 10 u Ko-
JHYECTBO HX TakKoe ke, KaK M npu onpeaenesun A, 1. e. A=A, Toyno
Tak xe Az=A,.

Hecymas cnoco6HOCT HMXKHHMX KOHIOB CBafil OnNpeAensercd ¢ To-
Mowpio rpacdukos puc. 8. Pacuert xoadpdunuenros By no dopmyae (18)
A LEeHTpaJbHOM, KpafiHell M yIVIOBOA cBaifl nmpefcraBjeHH B Taba. 12
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TaGanma 11

O .
Ne BAHSIONIHX Te[}:g:ge tg B @+ te r3m
cBalf paccTosiHue m m I+ tgB,, A
r
1 2 3 4 o 5 6
Llenmpaaouaa ceaa Ne 10
[Monyocu I ull
5,7 4,24 0,54 1 0,77
I; 3 6,71 0,66 0,5 0,77
6 3 0,43 0 0,43 A=Ay =
2 6 0,63 0 0,63 = (0,08
8 6,71 0,66 2 0,88
4 8,49 0,72 1 0,86
Monyocu NI nlV
16 6,71 0,66 1 0,88 Ay = Ay =
13; 15 4,24 0,54 1 0,77 } {:b ;é”
14 3 0,43 0 0,43 s
Kpaiinaa cean Ne 14
INNoayocs [
9; 11 4,24 0,54 | 0,77
5, 7 6,71 0,66 0,5 0,77
1; 3 9,49 0,75 0,333 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
6 6 0,63 0 0,63
2 9 0,73 0 0,73
IMMonyocs I
3 9,49 0,75 l
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 l 0,86 A, =0,11
11 4,24 0,54 l 0,77
12 6,71 0,66 0,5 0,77
15 3 0,43 0 0,43
16 6 0,63 0 0,63
MNMoayocs 1]
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I podorscerue maba. 11

Ne BJAHAOUINX ?;J}'l(gl(-:[g(.’. a tg B am-}—tg ﬁm
cBait paccrosinue m m 14 tg B,y A
r
1 2 3 4 5 6
[Toayoen IV
5 6,71 0,66 2 0,88
1 9,49 0,75 3 0.93 __
9 4’24 | 054 1 0.77 A;=0,28
13 3 0,43 0 0,43
Yenosan ceas Ne 13
MMonyocu I'u il
12 9,49 0,75 3 0,93
8 10,82 0,78 1,6 0,91
4 12,73 0,81 1 0,90
11 6,71 0,66 2 0,88
7 8,49 0,72 1 0,86
3 10,82 0,78 0,A67 0,86 A=A=
10 4,24 0,54 1 0,77 =0,96
6 6,71 0,66 0,5 0,77
2 9,49 0,75 0,333 0.81
9 3 0,43 0 0,43
5 6 0,63 0 0,63
1 9 0,73 0 0,73
Nonyocu I n IV
— l — y 1 ‘ 0 l 1 Ay = Ay =
=1
Hecymwas cnoco6HOCTb LEHTPaJNbHON CBau
2.0,075-4+2.0,3 .
Py =3,57-140 2 -+ 2460 (1 4 0,7080) =

=0,35.0,35 = 49.9,8.0,1515 - 2460.0,2092 == 75,74-514,6=590, 3 kH.
Hecymas cnoco6HOCTb KpaliHeH cBan
0,032 +0,1084-1 40,278
Pyp = 3,57-140 T 04“‘ +0.2718
+ 2460 (1 4-0,5752) 0,35-0,35 = 49-9,8:0,3545 - 2460.0,1930 =
= 1772 + 474,8 = 652 kH.
Hecyutas cnocoGHOCTL YIJIOBOI cBaH
2.0.051 + 2.0.959
4

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

Pvy=357-140 +2460 (1 + 0,4677)0,35.0,35=
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Ta6anua 12

Ne BJIHAKOUIHX

OTHOCHTE/IBHOE paccTOoAHHEe
r

cBaH T = y m
1 2 3
Lenmpaasran ceaa Ne 10

1; 3; 8; 16 6,71 0,030-4 = 0,118
9. 12 6 0.033.2 = 0,177
4 8,49 0,022-1 = 0,022
5, 7; 13; 15 4,24 0,051-4 = 0,202

15

Bi=2 by = 0,708

m=l

Kpainaa ceas N 14
1; 3 9,49 0,019.2 = 0,037
5. 7; 12 6,71 0,030-3_—.:0,088
9. 11 4,24 0,051.2=0,101
2 9 0,020-1 = 0,030
6: 16 6 0,033-2 = 0067
10; 13; 15 3 0,075.2 = 0,225
4 10,82 0,016-1 =0,016
8 8,49 0,022-1 = 0,022

15

B,-=E bm = 0,575

m=1

Yenosas csan M 13
1; 16 9 0,020.2 = 0,040
2: 12 9,49 0,019.2 = 0,038
3; 8 10,82 0,016.2 =0,032
4 12,73 0,012-1 =0,012
5; 15 6 0,033-2 = 0,066
5; 11 6,71 0,029-2 = 0,058
7 8,49 0,021-1= 0,021
9. 14 3 0,074.2= 0,148
1 4,24 0,050-1= 0,050

Bj =Y by =0,468

15

m—1
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[Mosnan Hecywtas cmoco6HOCTL BCEro CBafiHOro (GyHAaMeHTa paBHa
P=4.590,348,652+4-693,5=10351,2 xH

Hecymas cnocoGuocts cBafHOro ¢yHzamenta u3 16 ONHHOYHBIX

cBait (6e3 yuera B3aHMHOrO BJHAHMA) paBHa 800-16=12 800 xH. B nau-

HOM cCJydyae 3a Cyer COBMECTHOrO BJAWSHHA Hecyuwlas CroCo6HOCTb CBaH
B g yniaMeHTe ymeHblUH/JaacCb MO CpPaBHEHHIO C OJHHOUHON CBaeHl Ha
19%.

Pacuer ocadku

Onpegenum pa3mepbl IOJOWBLL  ycaoBHoro  dyuxamenra. [lpu

Ps=500kH u [=14mM, r=5d=1,75m,
by=Ily=3d{n—1)+2r=1,05-343,50=6,6wv;
bp=1,05-3+3d=14,2 m.

Onpegenum paBjaeHHe B IUIOCKOCTH HHXKHHX KOHIOB CBa OT CHA
TpEHHA 110 60KOBOH NOBEpXHOCTH M HAarpy3KH Ha OCTpHE C YYETOM BJIHA-
HUS COCCHHMX cBall, MpHHHMAaA H3 NpeAblAyLIErc pacyera 3HauYeHHS IS
uenrpanbubix cpait Pg =757 kH, Kpaithux csait PgP=1772 kH, yrao-

BO# CBaH P%’=251,2 kH u oy Harpy3ky Ha Kyct 2P.s=10351,2 kH.
Torna

2 P = 4.75,7 1 8-177,2 + 4.251 ,2 = 92736 kH;

2 Po =2 Pes -—2 Pg = 10351 ,2 — 2736 = 7615,2 kH;

16
b+ 0 2736
1 7
_ - — 64 kH/m2.
% Fy 6,55-6,55 KH/u

JlaBnenne ot peca rpyHTa G NpHOAHMKEHHO MOXKHO MPHHATL PABHHIM
NMPUPOJAHOMY AABJEHHIO H B pacyere He yYMTLIBATD.

16

N Po+Q

< 615,24 1216 _
Co= " p T T 4942 KM

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

Crpoum 3mopy BepTHKANbHBIX JlaBJienndi MQ OCH MaccHBa (pHuc. 12).
Pacuer npusefied B Ta6u. 13:

Oz = a]_ 06 —[* Oy 00-
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TaGaunua 13

k a, o, ) To oz 2=kl
1 0,56 0,53 3,40 27,10 30,5 14
1,1 0,47 0,38 2.40 19,40 21,8 15,4
1,2 0,36 0,21 1,50 12 13,5 16,8
1,3 0,29 0,15 0,96 7,70 8,7 18,2
1,6 0,16 0,07 0,50 3,80 4,3 21
2 0,06 0,02 0,17 0,87 1 28
2,5 0,03 0,01 0,08 0,41 0,5 35
3 0,02 0,01 0,05 0,25 0,3 42

1
I 4,20
x N/ pg2
t-tem & =271
= Hipg2
hynn O5= 34" m
* IITT /6
H=4
1 S—
25
27 H
28
h
M)

Puc. 12. Dmiopa BepTHKaJbHBIX [JaBJeHHE
JI0 OCH YCJOBHOrO MaccHBa
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OnpenenseM 3naveuuss ko3pPHUMEHTOB O H a2 mo Taba. 4 B 3a-
BHCHMOCTH OT I1apaMeTpOB:
6,55 4,2

a =03

=1, m=

I'pannua cxuMaemoil TOMUIH TNPHHHUMAETCs M3  YCJAOBHs paBeH-
crBa 0z =0,2; Pyp=0.2-141,1 = 30,8 kH/M2?, 1. e, Ha rybune 22 M.

OnpenenuM MoAy/Mb AedopMallMp YIJIOTHEHHOrO C€J07 TIpyHTa N2
pe3yibTaTaM HCIBITAHHS CBAH CTATHYECKOH Harpyskom:

a) ompepefiseM INHPHHY H JJIMHY YCJIOBHOrO MITAMna

by =d -} 2r=0,3543,5=13,85 m;
by=d-}2d=0,35+2-0,36 =1,05 m;
6) maBjaeHHe MO NOJOLIBe YCAOBHOrO lutamMna OyAeT paBHO:

Ps 500
Op = — == ————— 2 = 34 kH/m?;
6" Fy 3,852
Ps + Qcs 300 - 43 3.
0o = Fp == 1’052 = 311 KH/M M
Og o1 by + 0o @2 bp  34.0,52.3,85 + 311.0,48.1,05
Eynn = Son - 0,005

= 42100 xH/m?.
,

3HaueHHsi ®p, H Moz ONPERENAOTCA NO Taba. 5 B 3aBUCHMOCTH OT
napaMerpoB

my = —1'4—=0,27; 0)01=0,52;
1,05
my = 12 =0,08; @, =0,48.

Besvuuna ocagku Sox NPHHHMAETCs B Ipefes]ax JMHEHHON YacTH
rpaduka S=f(P) ucnbitanua csan no meroauke I'OCT 5686—69 «Cpan

¥ cBan-000a0YKH. Merobl NONEBHIX HCRLITaHRAD.,
Ocagka ¢yunaMenra onpejensercs METOAOM 3JeMEHTApHOro Cyas-

MupoBsaHua no gopmyae (27):

30,54 21,8 0,8 21,84 13,5 0,8
=220 1y
§ 2 10 5100 2 105500 T
13,5 48,7 0,8 8,7 --4,3 0,8
140 0
' 2 0500 T 2 20 500 T
3,0 0,
4,3+3,08 . 08 007 s,

2 6000
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