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CTAHJAPT OPIAHU3ALIMN

HEABTOKJIABHBIM MOHOJIUTHBINA «ITEHOBETOH «COBBU-T»

IIpaBuna npuMeHeHUs B JOPOKHOM CTPOUTENbCTBE

Jlara BBeieHAS

1 IlpeauciaoBue

IoBbillIcHHE KAYESCTBA U CHMIKEHHE CTOMMOCTH JIOPOXKHOTO CTPOUTEIBCTBA B
ycrmoBusax Poccnm TpeOyeT MPUMEHCHHS HOBBIX TEXHOJIOTHIA, YYHTHIBAIOMIMX OCO-
OCHHOCTH CTPaHbl. OTO OTCYTCTBHME B PsAJIC PETHOHOB IieOHA U GONbIINE PAaCCTOSHUA
JI0 MECTa €ro MpOM3BOACTBA, HATMYKHE CIA0BIX U MYUHHUCTHIX TPYHTOB, HU3KHAC 3UM-
HHEC TEMTICPATYPHI Ha 3HAYATEIHHON TEPPUTOPHH CTPAHEI.

Buenpenne HeasToknaBHoro MoHosuTHoro «IleHo6erona « COBBU-/I» B mo-
POKHOM CTPOUTENHCTBE MO3BOJACT:

- Ortka3zatbcs OT HCHOJb30BAHUS MEOCHOYHBIX CJIOEB B OCHOBAHHAX JOPOXK-
HBIX OJCHKA W TIPUMCHEHHS TSKEJION TCXHWKH IJIA MX YIUIOTHEHHA, CO3JATh (KECT-
KYIO» IUIUTY, C LEbIO MepepacnpeaeNeHus H YMEHbIISH! s BEPTHKATBHBIX HAMpsDKeE-
HU#M U OJHOBPEMEHHO OOCCTICUNTH TEIUIO3ANTUTY MYyUYHHHCTHIX TPYHTOB; YMEHBIIIATE
TOJIIIUHY JOPOKHOMN OIEHKIIbI.

- TToNHOCTHIO MITH YaCTHYHO MCKITIOUUTE YCTPONUCTBO CBAMHOTO MOJIS B OCHO-
BaHUM 3EMIITHOTO TIOJIOTHA Ha CJIAOBIX TPYHTAX MyTEeM CO3/aHHA JICTKOW HACHIITH U3
«Ilenobetona « COBBU-]».

CrasgapTt opraamsanmy pa3padoTad B coorBeTcTBHH ¢ DenepabHbIM 3aKOHOM
or 27.12.2002 r. Ne 184-®3 "O Texuuueckom perynuposanuun” u OJIM 218.1.001-
2005 r. "PexoMeHmanum no paspaboTKe ¥ MPUMEHEHHIO JOKYMEHTOB TEXHHYECKOTO

peryiupoBanus B chepe JOPOIKHOTO XO3sHcTRa" .
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Crangapt opranu3aiuu paspadoTaH Ajis IIAPOKOTO BHEAPEHHS MPOSKTHBIMA U
CTPOUTEIBHBIMU OPraHW3aIMsIMH  HEABTOKIIABHOTO MoOHOIMTHOTO «lleroberona
«COBBH-1» B 1opoKHOM CTpOHUTENBCTBE POCCHM U HA BHEILIHEM PbIHKE.

Iens — BHeapenue «Ilenoberona «COBBH-/I» B mOp0oKHOM CTpPOHTENBCTRE.

TIpu pa3pabotke CTaHAapTa YUTEHBI: COBPEMEHHBIE TEHACHIINH B MPOSKTHPO-
BaHWH JIOPOXKHBIX OJCIKN W JICTKAX HACHITICH, 8 TaK)KE¢ PEKOMCHIAINH MEXIyHAPOI-
HBIX OPraHU3aLuil 0 CTAaHAAPTU3AIMY I HOPMHAPOBAHHUIO, HCIIONB30BAHEl HOPMATHB-
HBIE TOKYMEHTHI BEQYIIUX 3apyOeKHBIX KOMMAHUM; yuTeH 60-1eTHHM OIBIT IIpHUMe-
HEHWs apMOINEHOOETOHAa B Ka4eCTBE TEILTOBOW M3ONAIMH Ha Tpydax OecKaHaTbHOMH
MTOI3€MHOM MPOKIAAKK B yciaoBuax ciaadeix rpyHToB CaHkt-IletepOypra u JIeHuH-
rpaacko#t obnacty; 10-tu nerHuit onbiT xonmuHra « COBBM» B obnactu ncnonb30-
BaHWA MOHOJIATHOTO NMEHOOETOHA B CTPOHUTENBCTBE, B TOM UHCIE W IPH H3TOTOBJIC-
HHUH TIOJIOB CKJIAICKMX TIOMEUICHHM, pa0OTAIOIMNX B YCIIOBUAX BO3ACHCTBHUS TSHKEIIO-
T'O TPaHCIIOPTAa.

TexHuueckue peleHns pa3paboTaHBI ¢ UCIIONB30BAaHHEM MaTepHANIOB, 0000-
MIAIONNX 3apyOeKHEIH OMBIT MPOSKTHPOBAHMS, CTPOUTEILCTBA M SKCIUTyaTalllH J10-
por (CIIA, Kanana, Benukobpuranus, Hopserns, Taunann u T.1.), a Takke OnbITa
YCTPOMCTBA JIETKOM HACHIIM TPAHCHOPTHOW pa3Ba3ku Ha nepeceueHud KA/l u [Tuc-
kapeBckoro npocrekra B . Cankr-IlerepOypre.

CraHOapT COCTOWT W3 JIBYX YACTEH, B KOTOPHIX MPHUBEICHE METOMKH PacuyeTra
JICTKUX HacHIme#H (dacte 1) m qOpOoXKHBIX 0/1ex 1 (4acTh 2) ¢ npuMeHeHueM «llenoGe-
toHa « COBBU-I».

Cranpapt opranm3anyy MOKET UCTOTh30BATHCS JPYTOi OpraHu3amnmeii B CBO-
HX WHTEPECax TOJBKO MO AOrOBOPY € pa3padOTUMKaMHU CTAaHIApTa, aBTOPAaMH H I1a-
TEHTOBJIAIC/IFIIAMH TEXHUUCCKIX PCIICHUH B 001aCTH UCIIONB30BaHKs IEHOOETOHA B
JOPO’)KHOM CTPOUTENBCTBE, MPH 3TOM MPEAyCMAaTPHBACTCA 00A3aTEIBHOE IIOJIHOE
BbINOJIHEHNE nanHoro Cranmapra opranm3anun. K paboTaM 1mo W3rOTOBIEHHIO H YK-
JaKe NEHOOETOHA MOTYT ObITh JIOIYILEHb! TOJIbKO OPTaHU3ALWH, MPOIIEALINE Cep-
tupukanmo 8 MIIIT B obnactu monyueHus U UCnoabp3oBaHus neHoberona « COB-

BH-]I» B 1OpOKHOM CTPOHTEITHCTBE.
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Marepuaisl cTaHAapTa B JATHHEHIIIEM MOAIEKAT YTOUYHEHUIO U KOPPEKTUPOB-
Ke O pe3yJIbTaTaM OTbITa MPOSKTHPOBAHHA W CTPOHTEIILCTBA AOPOT C IPUMEHEHUEM
MeHOOETOHA.

B cBs3u ¢ TeM, YTO JaHHBIH CTAHAAPT W TIPUBCIACHHBIC K HEMY TEXHHUYECKHE
PEIICHHUs, a TAKXKE METOIBI PacyueTa SBJISIOTC] HHTSIUICKTYANbHOH COOCTBEHHOCTHIO,
€ro THpaXHPOBaHHE, UCIOIb30BAHHE CTAHIAPTa M MCHOJIb30BAaHHE NMPUBEACHHBIX B
CTaHIapTe TEXHHUECKUX pelIeHuil 3ampeniaercs 0e3 cormacoBanus ¢ pa3paboTunka-

MHU.

2 OdJacTh NpUMeHeHH s

Hacrosmmii craHmapT yCTaHABIHBAET NMPaBHIa TPAUMECHEHAS HEaBTOKIABHOTO
moHoauTHOro «Ileno6erona « COBBHM-/I» npu ycTpoHCTBE JIErKMX HAChIEH Ha Cla-
OBIX IPYHTaxX W MpaBHIa MPOSKTUPOBAHUA JTOPOXKHBIX OACKI C HECYIIAM OCHOBAHH-
em u3 «Ilenoberona «COBBU-/I» mis aBTOMOOMIIBHBIX JIOPOT OOIMIETro MOIh30BAHHA
U OpYruX 0OBEKTOB TPAHCIOPTHOTO CTPOUTETECTBA, B YACTHOCTH, TOPOACKHX JOPOT,
ABTOMOOHMJTBHBIX JOPOT MPOMBINUICHHBIX M CEJIbCKOXO3SHCTBEHHBIX TMPEANMPUATHIA,
BPEMEHHBIX aBTOMOOMIBHBIX JOPOT, MOABE3AHBIX MyTeH, MIOMAN0K U1 OCTAHOBKH

¥ CTOSTHKH aBTOMOOWIIEH | T.II.

3 HopmaTHBHBIE CCBIIIKH
B HacrodIeM cTaHapTe NCIONb30BaHbl CCBUIKM HA CIIECAYIOIINE JOKYMEHTHI:
3.1 OJH 218.046-01 TIpoekTHpOBaHUE HEKECTKUX JOPOIKHBIX OICHKT
3.2 [Tocobue Mo MPOSKTUPOBAHUIO 3EMJISHOTO TIOJIOTHA aBTOMOOHIIFHBIX JOPOr Ha
cirabeix rpyHTax. M., 2004 r.
3.3 CTO - 001-50845180-2008  Termnon30sMIIMOHHBIN HEABTOKIIABHBIH TEHOOETOH
«COBBEW»
3.4 CHulI 2.05.02-85 ABTOMOGHIIBHBIE JOPOTH
3.5 CHulI 3.06.03-85 ABTOMOGHIIBHBIE TOPOTH
3.6 Ilocobre MmO MPOSKTHPOBAHUIO 3EMIITHOIO MOJOTHA aBTOMOOHMIBHBIX HOPOT Ha

cnaberx rpyHTax (k CHull 2.05.02-85). M., 1989 r.
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CTO
3.7 CHuII 3.02.01-87 3emitsiHbie COOPY KeHHsA, OCHOBAHHUS U ()YHIAMEHTHI
3.8P/131.31.46-88 Meroauka pacdera U KOHCTPYHPOBAHMS )KECTKUX MOKPHITHEA
TeppuTOpuil Mopckux moptos. JI., 1988 r.
39 TP 138-03 TexHudeckne peKOMEHIANH 1O MPUMEHEHHIO YKATHIBAEMOTO
MAaJIOLIEMEHTHOTO GeTOHA B KOHCTPYKILHUAX HOPOKHBIX ofexa. M., 2004 r.
3.10 Meronudeckie peKOMEHJALMY TI0 YCTPOICTBY OCHOBaHMIA JOPOMHBIX 0K H3
«toniero» 6erona. M., 2003 r.
3.11 BCH 197-91* HHcTpyKups N0 MPOEKTHPOBAHUIO KECTKHUX JOPOIKHBIX OJEMK]T
3.12 Meroanueckne peKOMEHIAINH O POSKTUPOBAHUIO KECTKUX TOPOXKHBIX
onexa. M., 2004 r.
3.13 CHuII 2.05.08-85 Asponpombl
3.14 CHulI 2.05.07-91*  IIpOMBIILIEHHBIH TPAHCIOPT
3.15TOCT 8736-93* Tlecok mis CTPOUTENBHBIX paboT. TeXHUUECKHE YCIOBUS
3.16 TOCT 8267-93* I1le6eHp U rpaBHii U3 IVIOTHBIX TOPHBIX MOPO IS CTPOHTEb-
HBIX paboT. TexHuuecKue ycIoBus
3.17 TOCT 25607-94  Cwmecwu 11eOeHOYHO-TPABHITHO-TIECYAHbIE IS TOKPHITHI H
OCHOBaHMH aBTOMOOHIBHEIX JOPOT H a3POAPOMOB. TeXHUYECKHE YCIIOBHS
3.18 CHull 12-03-2001 Be3omacHocTs Tpy/ia B cTponTeNbeTse. YacTs 1
3.19 CHull 12-04-2002 BbesomacHocTh Tpyaa B CTpoHTENLCTBE. YacTs 2
3.20 BCH 8-89 Nnctpykmms o oxpaHe TPHPOJHON CPEIBl MPH CTPOUTEIBCTBE, Pe-
MOHTE ¥ COACPIKAHUH aBTOMOOHMJIBHBIX JOPOT

3.21 CHulI 3.01.01-85 Oprann3aims CTPOHTEIFHOTO MPOU3BOACTBA

4 TepMUHBI 1 oTIpeeJICHAS

«ITenoberon «COBBU-/I» (menoberon ITC-]1) — HEaBTOKIABHBIM MOHOJIHAT-
HbIH 3aJIUBOYHBIN MENKOSYEHCThIH NEHOOETOH, CIIEMAIBHO pa3pab0TaHHBIN JJIsT BhI-
TIOJTHEHHUSI NOPOKHBIX paboT, 3agaHHEIX cBOWCTB (Tabn. I1.A.1) M3roToBieHHBIH Ha
CTPOMTENIFHOM 00BEKTE HAa OCHOBE MMOPTIAHALEMEHTOB, APYTHX BSDKYIUMX H HEHO00-

Ppa3oBaTeiid, a TaKXKE, IIPpU HCO6XOD,1/1MOCT1/I, MHHEPAJIBHBIX W MMOJIMMEPHBIX HAIOJIHHA-

Hsnanve opuunanbHoe 7




CTO
Tene um J00aBOK, C MCHOIBb30BAHMEM OOOPYNOBAHUS W TEXHOJIOTMU XOJIIUHTA
«COBBENy.

Texnogorusa «COBBW» - 310 TexHOMOTHA 00€CIIEUMBAIOIIAS TTOJIYICHUE TIe-
HOOETOHA 3aJ]aHHBIX CBOMCTB C WCIOJb30BAHUEM YHHBEPCATIbHBIX MOOMIIBHBIX KOM-
MJICKCOB, TMO3BOJISIONINX MPOW3BOANTh M 3aJIMBATh HA OJHOM W TOM k€ 000pyI0Ba-
HUW HEMOCPEICTBEHHO HAa MECTE CTPOMTEIILCTBA MOHOJIMTHEIN MEHOOCTOH CpeaHei
WIOTHOCTBIO 0T 200 Kr/M° # Bbime. OTIMYHTEIBHBIMA OCOGEHHOCTAME JAHHOM TeX-
HOJIOTHH SIBJIIETCA €€ MOOHMIJIBHOCTh, TaK KaK MaTepHaJl MPOU3BOJUTCS HEMOCPEACT-
BEHHO Ha OOBEKTE CTPOUTENLCTBA M BOZMOXKHOCTh UCIIOJIb30BAHMUS B IEHOOESTOHE 30T
YHOCA W JPYTHX OTXOJIOB TPOM3BOJACTBA, YTO MMEET CYIICCTBCHHOE 3HAUCHHE JUIS

OKOJIOI'MH PETAUOHOB.
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CTO
Yacre 1 TIpoexTHpOoBaHHE JIETKHX HAcbINel Ha cJa0bIX FPYHTaX ¢ MPHMEHeHH-

€M HeaBTOKJIAaBHOI0 MOHOJIMTHOIO «IleHoboeTona «COBBU-/I»

1 O6aacTh NpUMeHeHHUsI
Hacrosiieii yacTeio cTaHnapTa yCTaHABIMBAIOTCS TPaBUIA IO MPUMEHEHHUIO
HEaBTOKIaBHOTO MOHONUTHOrO «IlenoGetona « COBBU-/I» mpu ycTpoiicTBe Merkmx

HaCBINel aBTOMOOUIBHEBIX AO0poTr Ha cnabbIx TpyHTax.

2 TepMHUHBI U onIpeaeIeHHs
Jleckas nacenb — 9TO HachINb, B Tele KOTOPOiL HCIIONIB3YIOTCSI MaTepHaIbL,

UMEIOIIME MEHBIIYIO IUIOTHOCTh (MEHBIIUH YaeNbHBIN BEC), YeM TPYHT HACHIA

(puc. 1, puc. 2).

,z 77
/// 2
sk ;/fﬁf;’,z}f#-
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CTO
1paduyuonnas HacwLinb — 3TO HACHINb, B TENE KOTOPOH UCTIONB3YIOTCS TPYHTHI.
Cnadwvie epynmwl - K cnabbIM CJICTyeT OTHOCHTD CBSI3HBIC TPYHTHI, HMEIOIIHE
TPOYHOCTH HA CABHT B YCIOBHAX MPUPOJHOTO 3aJIETAHUS MPH MCIBITAHHH TPUOOPOM
BpamarensHoro cpesa menee 0,075 Mlla, yaenbHOE CONMPOTHBIICHUE CTaTHUYECCKOMY
30HMPOBAHHMIO KOHYCOM C YoM mpH BepmmHe & =30° menee 0,02 MIla wmm Mo-
Aynb ocaaku npu Harpyske 0,25 MIla Gonee 50 Mm/M (Momysb nedopManuu HEKE
5 MIla). [Ipu OTCYTCTBHHM HNAHHBIX HCIBITAHHUH K CJIA0bIM TPYHTaM CJI€AyeT OTHO-
cuth: Topd ¥ 3aropdOBaHHBIE TPYHTHI, WIBI, CANPONENTH, TIMHUCTHIC TPYHTHI C KO-
sddunmentoM koHcHcTeHIMK Gonee 0,5, nonmpaueBsie MMHb [3.2].

OcHOBaHUA HACBHIM, B KOTOPBIX B Mpeenax aKTHBHOW 30HBI UMEIOTCS CIIOH
cITa0bIX FPYHTOB MOIIHOCTBIO Gonee 0,5 M, OTHOCAT K crabbiM OCHOBaHUAM [3.2].

Howmenknarypa c1a0bIxX I'PYHTOB U UX YaCTHHBIC Knaccnd)mcaunn

Topg) — opranorenHas ocagouHas nMopoJa, popMupyroniascs B pe3yjiabrare oT-
MUpaHUs OOJIOTHOW PAaCTUTENIFHOCTH MPH W30BITOYHOM KOJIMYECTBE BJIarH M HEIOC-
TAaTOYHOM JOCTYTIC BO3/yXa.

s Ttopda xapakTepHa BHICOKAs BIArOEMKOCTh M BJIQKHOCTh B €CTECTBEHHOM
cocrostauu (B mpenenax 150-1000%). Mexanmdeckue cBoiicTBa TOpdOB 3aBUCAT OT
UX CTPYKTYPHBIX OCOO€HHOCTEMH, OTPEAEIAEMBIX CTEMEHBIO BOJIOKHUCTOCTH, IJIOTHO-
CTBIO, BJIAKHOCTBIO U COCTaBOM TOp(ooOpazoBareneii, KOCBEHHO OTPaKaeMbIX BEJIH-
YHHOW KOHCTUTYIIMOHHOM 301bHOCTH Topda. [Ipu 30mpHOCTH MeHee 5% Topd crneny-
€T Ha3bIBaTh MaJI030J1bHBIM (BepXoBbiM). [Ipu 30mbHOCTH OT 5 10 20% Topd cnenyer
Ha3bIBaTh cpenHeit 30ibHOCTH (HUu3uHHBIM). [Ipu 30mpHOCTH 20-40% TOpd cnemyer
OTHOCHTH K BBICOKO30JIbHBIM (MHHEPAJIU30BAHHBIM ).

3HaveHUs TOKaszaTeyiell MEXaHMYECKHUX CBOMCTB TOP(SIHBIX TPYHTOB OPHEHTH-
POBOYHO MOKHO YCTAaHOBHUTH IO OCHOBHBIM TOKA3aTeJIAM MX COCTaBa U COCTOSHHA TIO
tabmune [1.5.1.

Canponenu - TPEACTABISIOT COO0M 03EpHBIC OTIIOXKEHHS, 00pa3yIONIHecs B BO-
JOoeMax B pe3yJibTaTe OTMHUPAHHS XKHBOTHBIX W PACTHUTEIILHBIX OPraHU3MOB M OCena-
HUS MUHEPAJbHBIX YACTHI, 3aHOCUMBIX BOJIOW M BETPOM. MeXaHHMYECKHE CBOWCTBA

carpornenei 3aBUCAT OT MX CTPYKTYPHBIX OCOOEHHOCTEH, cocTaBa W IJIOTHOCTH —
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BJIYKHOCTH B TIPHPOIHOM COCTOSHHH.

3HaucHUS TOKa3aTeneii MEXaHHUECKUX CBOWCTB CAmMpOTICNICBBIX TPYHTOB OpH-
€HTHPOBOYHO MOKHO OmpenenuTs mo tabmuue [1.5.2.

Hnwl - IpeACTaBIAIOT cO0OH TITHHHACTBIC TOPHBIE TIOPOJIBI B HAYATBHOM CTaIuu
(hopmupoBanus, KOTOpbie 00pa30BAJIMCh B BHIAE CTPYKTYPHOIO OCaaka B BOJE NPH
HAJTMYAH MAKPOOHOIIOTHYESCKUX MPOLIECCOB H UMEIOT B MPUPOIHOM 3aJICTAaHUH BIIAXK-
HOCTb, IPEBHIIIAOLIYIO BIOKHOCTh Ha rpanule Tekyuect. Koadduuuent nopucro-

cru €>1 juis cyneceit i cyrmuukos 1 € > 1

— IUTA TJIHH.

PazBuTHE B ATHX TPYHTAX MHKPOOHONOIHMYECKHX MPOLECCOB, CBA3AHHBIX C HX
OpraHMYeCKMMH COCTABJIIOLLMMH, ABJISETCS OJHHM U3 BOXXHEHIINX (haKTOPOB, OTIH-
YAIOIMMX WIbL OT APYTUX CIa0bIX TPYHTOB, comeprkamux He Oonee 10% opranuue-
cKkux BemecTs. JUI WIOB XapaKTepHO HAMUHE TIpeAesIa CTPYKTYpPHO# MMPOYHOCTH Ha
cxarin (U KOMIPECCHH).

OpHCHTHPOBOUHBIC 3HAYCHUS (PH3HKO-MEXAHHICCKHX XapaKTePHCTHK IS
WJIOB MOXKHO YCTAHABJIMBATh HE3ABUCHMO OT UX BH/IA, YUUTHIBAsl TOJIBKO COCTAB M CO-
CTOSIHME, B COOTBETCTBUH ¢ Tabnurieii [1.5.3.

Honvouegvie enuner - ocobas pa3sHOBHIHOCTP MOPCKHX HIIOB JICTHWKOBOTO
Bo3pacta. BepxHue CIOW WONBAUCBBIX DNIMH MOMIHOCTBIO 0,3-2 M MMEIOT CpaBHH-
TEJIFHO BBICOKYIO TJIOTHOCTH M MPUKPBIBAIOT HIDKEIICKAITYIO TONITY OTIOXKCHHUH, Xa-
PaKTEPHU3YIOLINXCS BEICOKON BIAKHOCTBIO (> 60%), pe3koil 1oTepei NpOYHOCTH IpU
NIEPEMATHH, MaJIOH YHPOUHAEMOCTHIO IIPU YIUIOTHEHHH, HU3KOH BOJONPOHHLIAEMO-
ctei0. MonpaueBble ruHbl 00/1aJal0T IIPEIETIOM CTPYKTYPHOW MPOYHOCTH Ha CiKa-
i, OHH IENATCS HA PA3HOBUIHOCTH 110 OTHOCHTEIBHOM BIAYKHOCTH

WOWIH = K
WL

,
rae W — npupoanas BIaKHOCTD,

W, _ BRasHOCTb Ha [PAHUIIE TEKYUECTH.
3HaueHns MEXaHMYECKHX XAPAKTEPUCTHK HONBIUEBHIX TIHH TNPHBEACHH B
tabmumne 11.5 4.

K cnabeim MOTYT OTHOCHUTBCA M TIIMHUCTBIC TPYHTHI PA3JIMYHOTO BO3pacTa, HO

Usnanve opunmanpHoe "
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HMEIOIIME B MPAPOIHOM COCTOSIHHHM MOBBINICHHYIO BJIQXHOCTD (II€PEYBIIAKHCHHBIE

TJIHHACTBIE TPYHTHI). [Ipu 3TOH BIAKHOCTH TPYHTHI UMEIOT [OKa3aTelb TEKyueCTH
I, >05

OpHeHTHpOBOqHBIe 3HAUCHHUA MCXAHHYCCKUX XapPaKTCPHUCTHK NEPCYBIIAXKHCH-

HBIX TJIMHHUCTBIX TPYHTOB JaHbl B Tadmumne [1.B.5.

3 O6mme noJ10KeHUs

3.1 Heasroknasubrit MoronuTHbIN «IlenobeTton « COBBU-» npuMeHSIOT B
Ka4eCTBE JIETKOTO 3aIIOJIHUTEIIS HACHITH ISl 00CCIICUeHHS YCTONYMBOCTH OCHOBA-
HUS, CHU)KEHHS OCAIKH M YCKOPESHUS JOCTHIKEHHA €€ JOIyCTUMO BEITMUNHEL.

3.2 B 0CHOBY MPOEKTHOTO PEIIECHUsI MOJNOKEH MPHUHIXI COXPAHEHHUS ClIabbIx
TPYHTOB B KQ4€CTBE OCHOBAHMS JICTKOH HACHITIH.

3.3 3emiigHOE TMOJOTHO HA YYacTKaX CNAa0bIX TPYHTOB NMPOEKTHPYIOT B BHJE
Hachineil. TpeGoBanus K rpyHTaMm pabouero CJios HACHIMK (BEPXHEH JacTH HACHIIH),
a TaK e HeOOXOAMMOE MHHHMAJbHOE BO3BBILICHHE HH3a JOPOXKHOHW OIEIIBI HAJ
pacuYeTHBIM YPOBHEM MMOBEPXHOCTHBIX M I'PYHTOBBIX BOJ ONPEACIICHBI JeHCTBYIOIIH-
MU HOpPMAaTHBHbIMH A0KyMeHTamu [3.4] mpumenutensro k III Tumy MecTHocTH mo
XapaKTepy W YCIIOBHSM YBIIAXKHCHHUS.

HwuxHIOIO 9acTh HACHIIK, PACIOJIATAIOIIYIOCA HHXKE YPOBHA MOBEPXHOCTH
3eMJIH, CIICAYET YCTpauBaTh M3 JAPEHUPYIOIIMX rPYHTOB ¢ K03 dunuerToM uibt-
parmu He Meree 1,0 M/cyT. [Ipu 5TOM TONIIIHMHA CIOA M3 TAKOTO TPYHTA JOKHA OBITH
Ha 0,3+0,5 M Oosibitie cyMMapHO#M BETHYHHBI PAaCUeTHOM OCAJKH OCHOBAHHWS W MOIII-
HOCTH YIasieMOro Cos (€Clid MPUMEHASTCA YaCTHYHOE WM TIONHOS YNANICHHE).
TpeboBanus k rpyHTaM padouero caos U CpeaHel 4acTH HACHITH MPUHUMAIOTCS IO
HOpMaTHBHOMY NOKyMeHTy [3.4]. [Ipu 3TOM mpeamoyTeHue cileayeT OTJaBaTh NpH-
MEHEHUWIO MECYAHBIX M KPYMHOOOJIOMOUHBEIX TPYHTOB C COAEPIKAaHWEM TIMHHCTO-
neiIeBaTol dpaxmum go 10%.

3.4 Ha maceimsax ycrpamBaembix u3 neHoOerona [IBC-J] ycTpoicTBO MOKpHI-
THH paspemaercs cpa3y mocie Habopa MeHoOeTOHOM PacueTHOMN MPOYHOCTH.

3.5 3eMsHOE TOJIOTHO HA YJYACTKE 3aJIeTaHus CJIa0bIX TPYHTOB B OOIIEM CoIy-

Usnanue odunuanbHoe 12
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Yyae NPOEKTHPYIOT B CIEeAyIOLIEH MOCIe10BaTeIbHOCTH:

- HA OCHOBE PE3yJILTATOB HHXEHEPHO-TEOJOTHUECKUX UCCIEeIOBAHUI HaMeua-
IOT PacyeTHbIE YYACTKH M YCTAHABJIMBAIOT HapaMeTpsl ciaboii Tommu u (usmko-
MEXaHHYECKHE XapaKTEPUCTHKH CIAralolyX €€ rPyHTOB;

- YCTaHaBJIMBAOT MMHHMMAJbHO JOIYCTHMYIO BBICOTY HAaChIIM Ha TOM HWIIH
HHOM YYacCTKe, PyKOBOJCTBYSCH YCIOBHSIMH BOJHO-TEILIOBOrO PEKMMa, CHEr03aHO-
CHUMOCTH W MCKITIOUCHHUS YIIPYTHX KOJICOaHNIA;

- C yY4ETOM MUHHUMAIBHO IOy CTUMON BBICOTHI HACBIITH HAHOCAT KOHTPOJIbHbIE
TOYKH W TPOCKTUPYIOT KPACHYIO JIMHWIO TPOJONBHOTO MPOQUIs, yCTaHABIMBAIOT
PAcUETHYIO BBICOTY HACHIIM HA PA3JIMYHBIX MMONEPEUHMKAX W HAMEYAIOT pPacyeTHbIE
HOHEPEYHHKH;

- IPOU3BOJAT OLEHKY HANPSHKEHHO-1e()OPMUPOBAHHOIO COCTOSHHUS OCHOBAHUSA
B pacyeTHHIX TonepeyanKax. [ [pu 5ToM kpuTepun pacyera CIeayoie:

1) ycTOUMBOCTE OCHOBAHHUS HA PACUCTHBIX TOMEPEIHIKAX;

2) BEeMMYMHA OCAJKH HA PACYCTHBIX MOMCPECTHUKAX

3) WM TENLHOCTD 3aBEPIIEHASA OCAIKH.

- B CIlyuae HE BBIMOJHEHHS] OJHOTO M3 KPUTEPHEB ONPENEAOT Tpebyemylo
TommuHy MaccuBa meHoOerona ITbC-JI (H,) MO OCH HACHITIA U MPOU3BOJAT KOHCT-
PYHpOBaHUE JIErKOW HACHINY, T.€. ONPEIEIAI0T [€OMETPHIECKHE Pa3MeEPBI U PacIio-
noxenue MaccuBa nienoberona [T5C-]] Ha pacHeTHBIX MOMEPEYHUKAX

- TIpH HEOOXOMMOCTH HAMEYAIOT BApPHAHTHl KOHCTPYKTHBHO - TEXHOJIOTHYE-
CKUX pELICHH, 00CCIeUHBAIOIIMX TTOBBILIEHHE YCTOHYUBOCTH OCHOBAaHMS, YCKOpe-
HHC OCAAKH HJTH CHHIKCHHUC €C BCIIMYHHEI

- B KQuecTBE JIOMOJHUTEILHBIX KOHCTPYKTHBHO-TEXHOJOTHYECKMX DPEIICHHIH
MOTYT OBITh TPUMEHEHBI CIIC/YIOITNE MEPOTIPUSITHS:

a) MpeaBapUTeSIbHOE YaCTHYHOE OCYIIEHHE CIa00i TOMIIK;

6) BpEMEHHOE MOHMXEHHE IPYHTOBBIX BOL;,

B) YaCTHYHAs 3aM€Ha C1ab0ro rpyHTa;

I) YCUJICHHE OCHOBAHUS XECTKUMHU CBasMH. [Ipu 3TOM nerkas Hachilb MO3BO-

JIAET 3HAYUTENBHO YBEIIMUUTH IIar CBail, yMEHBIINTS JUIMHY CBail.

Hsnanve obunmanisHoe 13
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- pa3pa6aTLIBa10T PEKOMCHAAIUHA I10 Haubonee pa].lPIOHaJ'[LHOﬁ TCXHOJIOTHA H

OpraHW3aIy padoT, a TaKKe PerIaMeHT paboT 1o opraHu3aluy HaOMoAeHHUIT 3a j1e-

(dbopMaLAMK HACHIIN B IIPOLIECCE CTPOUTENLCTBA M HKCILTYaTallH.
3.6 OTaenpHBIE TONOXKEHUS HACTOSIIETO YaCTH CTAHAAPTa MOTYT YTOUHATHCS

Ha OCHOBEC OIlbITa CTPOUTECIBCTBA, HOBBIX JAHHBIX uccne,uosaﬂnﬁ.

4 OueHka HANPSEKEHHO-16()0 PMUPOBAHHOTO COCTOSIHASI TPYHTOB
4.1 Jns ompeneneHus HANPSDKESHHO-IS(HOPMHPOBAHHOIO COCTOSHHSA OCHOBa-
HHA HACBIMA WCIOJB3YIOTCS PENICHWST TUTIOCKOM 3amaud  TCOpWH  JTHHEHHO-
J1ehopMHUPOBAHHOTO OHOPOIHOTO MOJYIPOCTPAHCTBA, 3arpyKEHHOTO C TMOBEPXHO-
CTH Harpy3Ko# pacnpeAciIeHHOH O TOMY WM HHOMY 3aKOHY.
B kauectBe 6a30BBIX CXEM HCHONB3YIOTCA:

- TpamnenreBAHAA Harpy3ka (puc. 3);
- pPaBHOMEPHO pacrpeelicHHast Harpy3ka 1o MHUpHHE MOoNOoCH (puc. 4);

I[J'ISI IIpOrHo3a KOHEYHOH BETMYHHBI U XO4a OCAOKH BO BPCMEHU HCIIOJb3YETCA

cXeMa OJTHOMEPHOTO KOMITPECCUOHHOTO CHKaTHS.
4.2 HopManbHbI€ HapsHKEHHUS OT COOCTBEHHOTO Beca MOICTHIAIOINETO TPYHTA

OIpeAestOTCs Mo hopMyJie
M

TA€ 7, - YAETbHBINA BEC I-T0 CJI0A IPyHTa OCHOBAHMS,

n — KOJIMYECTBO CJIO€B OJHOPOOHOTO IPYHTA,

h, — TONIWHA i-TO CJIOA TPYHTa OCHOBAHHA.
4.3 Jlyist TPYHTOB, HAXOMAIMXCS HHMKE YPOBHS I'PYHTOBBIX BOJ Y/CIBHBIN BEC

[-rO CJIOS OIPEJENSETCS C YUETOM B3BEIIMBAIOIIETO ACHCTBUSA BOBI 1O hopmyIie

we _ (V= ¥)
T (+e) )

TOE ¥, - YAEIbHBIN BEC YaCTHI] TPYHTA;

¥, - YIEIbHbIH BEC BOIBI,

e, - K03(hUIUCHT MOPHCTOCTH IPYHTA.

Hsnanue odunuansHoe
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4.4 TnaBHEIC HOPMAJTBHEIC HANPAXKEHUA (0, ,0,) OT TPACHUSBHIHON HATPY3KH

onpenestoTes no dopmyniam (3) wnu mo rpadukam (npunoxenue E).

Puc. 3 Cxema mis pacdeToB KOMIIOHEHTOB HANPSDKCHHI B OCHOBAHUHN

(TpameneBUIHAS SMOPA HATPY3KH)

R R R
o, - a-(a +a, +053)+£~(oz1 +a)—x-(a, —o:l)—Z-lnl—R“+Z In* X2 4, — )
T-a - 2 R,R, R, R,
R > RR
0'2=—P a-(o.'l+a2+a3)+§-(al+a3)—x~(a3—al)—Z-1n‘—R4—Z In> 24 4 (o, —,) [,(3)
%Z-a 2 R,R, R,R,

rae R =+Z +(b+a)’;
R=z2+E 1y
2
R=\Z 42y

R, =.Z? -&—(b+a—y)2 ;

. Z
o, = arcsin(

. Z .
—arcsin(—),

2 ) ( R )
a, = a_rcsin(i) - arcsin(i) ;
R3 2

B B
- a+—-y
o, = arcsin( RZ )+ arcsin(%)

4

Hznanue odunmanbHoe 15
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4.5 T'maBHbBIC HOPMaJIbHBIE HAMPSXKEHH (o,,0,) OT PABHOMEPHO pacrpe/iesicH-

HOM Harpy3ku onpenensitores no popmyiam (4, 5).

Puc. 4 Cxema a5 pacyeToB KOMIIOHEHTOB HAIIPsKEHUH B OCHOBAaHUHU

(paBHOMEPHO pacmpenencHHast M0Pa HaTPy3KH)

['naBHBIEC HaPsAXKCHUA JUT TOUYEK, HAXOAAIMMUXCA B MIPEACITIaX MEXKIY BEPTHKA-

JISIMH, KOTOPBIC TIPOBEACHBI Y€PE3 Kpasd PABHOMEPHO pacnpe;[eneHHOﬁ Harpys3ku.

o=l +a;)sin(e + )]
0, = 5[(0‘1 +az)_5in(a1 +0’2)]> 4)
b+y

a,= arcsin——2___
22+ (b-y)

rae o, = arcsin

['naBHble HampsHKEHUs U1 TOUCK, HAXOAALIUXCA 3a npeaciaMmu BepTHKaﬂeﬁ,

KOTOpBIE TIPOBEJIEHBI YePE3 KPas pAaBHOMEPHO PaclipeielieHHOM Harpy3Ku.
P .
o, = ;[(al - az)"’ Sln(al -, )]

o, = _[(al _az)_sm(al —0!2)], (%)

Hznaunvie oduimanbaoe
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y+b

Jz22+(y+b) ’
y—b

rae o, = arcsin

a, = arcsin

4.6 BeprukanbHbie HaNPsDKEHUA (o, ) OT TPANELMEBUHONW U PABHOMEPHO pac-

MpeIeNieHHO Harpy3KM yCTaHaBJMBAIOTCH Mo Homorpamme OctepOepra (mpuiioxe-

uue ).

4.7 TlpenenvHasd BeTMUMHA AKTHBHOTO HANPSDKCHHS CJIBUTA OMPEAENIAETCS 10
3aBHCHMOCTH
Ty = o+ Yoy 2 18P > (6)
TI€ ¢ U ¢ - CICIUICHUE U YIoJl BHYTPEHHEr0 TPEHUs rpyHTa c1aboi TONIIH,
7., - CPETTHEB3BCINCHABIH yaeIbHbINA BEC IPyHTa cna0oi Tommm (B HE06X0H-
MBIX CIy4asX C yUY€TOM B3BELIMBAHUA ), PACHONOKEHHOM BBITIIC TOPH30HTA Z;
z - yOHMHA paccMaTPUBAEMOTO TOPU30HTA OT MOBEPXHOCTH 3EMITH.

4.8 PacueTHOE aKTHBHOE HanpsKCHUs CABUTA ONIPEACIACTCA 1O 3aBUCUMOCTH

— N +
L0120 040 )
2.cos@ 2

TP
TAe o, U o, - 3HAaUCHUS IIaBHBIX HAMPSKEHUH B paCCMaTPUBAEMOM TOUYKE OT
BHEIITHEH HArpy3KH.
@ - yroJ BHYTPEHHEro TPEHHs IPyHTa c1a00i TOIIH.
4.9 Koneuynast ocaaka C)KHMaeMOM TOJIIINA, UCXOAS M3 YCIOBHM OIHOMEPHOM

3aa4uH, OIPEAEIAETCA METOJOM CYMMHUPOBAHMA 110 popmyte
3 8
Sﬁ(on:zepzi'hz’ ( )
1
TIE e, — MOMYJb OCafKH rPYHTa [-I'0 ClIOA,

h, — MOLIHOCTS i-T'O CIIOS,

A — KOJIUYECTBO CJIOEB, OOHOPOAHBIX IIO HaHpﬂ)KCHHO-L[e(I)OpMI/IpOBaHHOMy

COCTOAHHIO.

Hznanue oduimansuoe 17
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KoHeuHyro ocanky HAcHIIHM B Telle KOTOPOH YCTPOEH MaccuB U3 NeHOOETOHA
IBC-/I T.€. C «OKECTKOW» IUIMTON B OCHOBaHWH (IIUTOH CIIOCOOHOHN BOCIPHHHMATH
HM3rHOaloNye HampsHKEHHs) TOMYCKaeTCsl ONpeeNsiTh UCXOAs] U3 PaBEeHCTBA IUIOIIA-

Iiett armop ocamok (puc. 5).

Puc. 5 Cxema miist onpeneneHus cpeiHel KOHEUHOM ocaaku
4.10 IIpu npoeKTUPOBaHUK HACBIIH B TeJIe KOTOPOX YCTPOEH MacCHB U3 IIEHO-

6erona ITBC-J] Heo6X0AUMO OrpaHMYMBATh BEIIMYMHY KpPEHa JNOILyCTUMOMW BeJIHYH-

HOU (i < iOOn) MCXOJIs U3 TeX WIN MHBIX yCIIoBHil (pHC. 6).

2pyHm
neC-

2 L

g |
A A A s,

-_S -
=1 S'

L\

Puc. 6 Cxema U1 ONPEeCICHU KPEeHa HaChIITA

Wznanne oduunaibHoe 18
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4.11 B obwem ciyyae OLeHKY YCTOHUHMBOCTH B Pa3JIMYHBIX TOYKAX OCHOBAHUS

clielyeT yCTaHaBIUBaTh 10 GopMyJie

K, = ©9)
T

cm

P

ITo pesynbraTtaM ompezeneHus KodhQUIMeHTa cTaOUIBHOCTH CTPOSIT M30IH-

HUHW PaBHBIX BEIMYMH K, W ONPENEIIAIOT 30HBI, B KOTOPBIX K, <1.

4.12 B cnyyae cUMMETpUYHON BHELIHEW Harpy3Kd W MOCTOSIHHBIMHU 3all0oXKe-
HUSIMU OTKOCOB YCTOHUMBOCTB CJIa00M TOJIIN 110 OCH HACHIITH MOXHO yCTaHaBIHBATh
o hopmyie

P,
o= (10)

pacy

K

4.13 BnuAHMe Harpy3kd OT TOABM)XKHOTO COCTaBa Ha HAMPsSHKEHHO-
nehOpMUPOBAaHHOE COCTOSHHME OCHOBAHUS YYUTHIBAETCSI B BHIE IOMOJHHTEIBHON
CTaTUYECKOI Harpy3Ku.

4.14 PacyeTHble CXeMbl BHEITHEH Harpy3Kd Ha MOBEPXHOCTH CJIabO0M TOJIIH

yCTaHaBJIMBalOT B 3aBUCUMOCTHU OT KOHCTPYKIIUW HACBIIIH.

a) 2pyHm
h |

o
]

)

AAAARAAAARAAAR

Usnanue odpummansHoe 19
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HM
nbC-

/

S3

a) £

S

S b
///// S,{////

d)

ittty

(Sl +5, +S3).7/3p +8,:7

2b

2pyHm {d.o.

L

a)

St

3)

21
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a)

| S, neC-

) K |

AAARAAAARARAAAARAAAARAAAARARAAAA

P :S17/,~;7+S2'7h
pact 2b
a)
NEeHonoAUCMUpOA
‘ S MBC-
SRR
50/
b |
3) L\ |
|AAAA |AAAAAAAAAAAAAAAL AAAAAAR
P :Sly,’p+S2.}/i1+S3'}/h
pac 2b
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2pyHm
| S, M-

h
105007

L

a)

O

)

AAAAAAAAAARAAAA

Ppucq.] = hn ’]/:p
P SV TS
pacu.2
c
Puc. 7 Hekoropele pacueTHbIe CXeMBbI BHEILITHEN Harpy3Ku
a) KOHCTPYKTUBHOE pellleHHe HACBINH; 0) pacueTHas cxeMa
Ppacy— pPacueTHOE JaBieHUE (HArpy3Ka);
S — MI0Iah NOMEPEUHOro CEUEHHUs TOr0 WM UHOTO 3JIEMEHTa HaChINY;
Y — YIeJbHBIN BeC MaTepHalioB HachIIIH.
S IIpumepsl pacyeTa Jerkux Hacbinei
[Ipumep Nel

Hcxoanble JaHHDbIE:

Hacems (puc. 8): pacuerHas BbIcOTa h, =8 M; IIMpUHA ITOBepXy B =12 M; 3ai0-
JKEHHe OTKOCOB m=1:1,75; yIenbHbI Bec TPyHTa HACHITH y, =20 kH/M’; Tam mo-

POXHOTO TMOKPHITHS — KaUTATBHBIIN; TOJIIMHA JOPOXKHON ONEXIbI 7,, =12 M; MakK-

0.0

CHUMAJIBHO JIOMYCTHUMAst 0canka Soo = 20 cm.

KoH

rOpI/I3OHT TPYHTOBLIX BOJ COBIIaAa€T € MOBEPXHOCTHIO 3€MIJIH.

Wsnanue opunuansHoe 23




CTO

3 B = ’2” ¥
| N\
l
m=1475 : m=1175 ezl
lg
@ i p
@ | he=2m 8
€)) ! hs=3m
A A A G A 4 7 Ng—y— 1
Hecxumaepmas nopoda
l
v Z N

Puc. 8 PacueTHas cxema HaCbIlU U OCHOBAHUS

Usnanve obuimaisHoe 24




I'pyHTBI OCHOBaHUS:

1) CyravHOK TeKyuuii, THKCOTPOIHbIH

CTO

7

60

50

40

30

Modyre ocadxu, ewm, i/ M

/|

20

7

10

¢ 0025 005 0075 01 0125 Of5 015 02 0225 025 0275 03
Hazpyxa, P, Mla
Puc. 9 Kommnpeccuonnast kpuBast
2) CYyrnuHOK MSTKOTUTIACTHYHBIN, THKCOTPOITHBIN

50 ‘ ‘ _—
= —
T ow — L
* | —
D
S /
S
< X
|
= | - |

0 0025 005 0075 01 0125 015 0155 02 0225 025 0275 03

Uznanue odunmanpHoe

Hazpyska, P, Mia

Puc. 10 Komnpeccuonnas kpuBas
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3) Cynech mpliaeBatas mjaacTHYHAs

CTO

"

T
} //
Z\ 0 — // ]
& ]
) /
S /
(S
S -~
& ~
= /

0 0025 005 0075 01 0125 015 0175 02 0225 025 0275 03

Hazpyska, P, Mia

Puc. 11 KoMmnpeccuonnas kpuBas

4) U3BeCTHSIK TPEIMHOBATHIH

DOU3NKO-MeXaHHYECKH e XapaKTCPUCTUKHU I'PYHTOB OCHOBaHUs

Tabnuma 1
Kood TIpoYHOCTHBIE Kood-
Viens Gu- Ipu- XapaKTePUCTUKH -
= wpi | TVOT- | - port- Monys e:T
J;IQ Haumeno- § 2 BeC I;;;;I_’ CHT 1 as Yron He(EEEMa- KOHCO-
. BaHMe E % | wactun P no- | poow- | BHYTpeH- | CremeHue, E > [
rpyHTa g E rpyH- ? puc- HOCTb HETO Tpe- ¢, i 1107148
) S Ta, ¥ P 3 TOC- W HUS, klla MHa2 pa
= o e |, | 9, (krefow?) | (krefes) | S
kH/m /o a em/rox
e rpax
35,0-10°
CyrnuHkmn ; 50 npu
TeKyuue 1 2.V .
1 THKCO- Ig III 27,3 1,91 0,9 32 5 0.07) (50) izr(l)),}(/)?;
TPOMHBIC MIla
CyrinuHku
MSITKOILIa- 12 8
2 CTUYHBIE Ig 11T 26,5 1,93 | 0,750 28 15 P o0 -
(0,12) (80)
THKCO-
TPOIHBIE
Cynecu
30| MRy | 27,0 | 2,03 | 0,673 25 20 16 1 -
ThIC ILIa- > ’ ’ (0,16) (110)
CTHUYHBIE
26
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IIpoBepka ycTOHYNBOCTH CJIA0BIX TPYHTOB B 0CHOBAHHH HACBIITH

YeroituuBocTb (Hecyias CriocoOHOCTh) CabbIX TPYHTOB B OCHOBAHWUM HACHINU

OLICHUBAETCS 110 BENMMUAHE KO3 pumuenta 6€30macHOCTH o hopMyie

Pacuer BpmonageTcs s yCJ'[OBI/Iﬁ 6];10Tp0171 1 MEICHHOM OTCHITIKK HACHIIH,

Besonacuas narpyska npu GBICTPOIi OTCHINKE HACKHIMHU OMpeaessiercs mo Gopmyie

prn _ {( Coai + Yoy "2 18 D)
[z >
ﬂ min

ree ¢, " ¢, — CICIICHHE W YToj BHYTPSHHETO TPEHHUA IPYHTA ci1a0oii TONMmH npH

€ro MPHPOIHON TUTOTHOCTH-BIAXKHOCTH, KH/M” 1 rpaj;

7., — CPEIHEB3BENICHHBIN yIENbHEIH Bec rpyHTa caboii Tommu (B He0OX0qUMBIX

CIydYasX C YU4ETOM B3BCIUIMBAHHS), PACIIOJIONKEHHOM BHILIIE€ TOPA30HTA Z, kH/M;
z — rayOHHA PacCMaTPHBAEMOrO FOPH30HTA OT MIOBEPXHOCTH 3EMJIH, M;
£ — dyHkIuA, 3aBucsImas ot ¢,,, , GOPMBI MOPHI HATPY3KH M OTHOCHTEIBHON
Ty GuHE (10 rpadukam npuwiokeHus E).
OmpeznenuM 6e30MacHYIO HAarpy3Ky HpH GBICTPOM OTCHINKE TPAAWIIMOHHOW Ha-

Hau

ChINH. [ 3TOTO ¢ BEIOPAHHEIM IIArOM MO z OLpeAenieM P

Ges *

Hay

OmpemenuM P [Uisl CIIOS CYTJIMHKA TEKYUYEro TOILIMHON A =6 M.

Bri6upaem mar o z paBHbIM 1 M.

Jnsa ycTaHOBIIGHHWS 3HAYSHHH S OT TpAICIMEeBHAHONH HArPy3KW HEOOXOIMMO

2a z
paccumTarh = " 7 IIpu BBICOTE HAcHI 8 M M 3aJ0XKeHWM OTKocoB 1:1,75 —
2, .
a=175-8=14 m, Torma 2 =214 _533
B 12
0
Ilpu z=0 M, %: 2 0. ITo Tabsnwmie | 3HaueHMs yriia BHYTPEHHErO TPEHUS U

CIEIUIEHHUA CII0sl, COOTBETCTBYIOINME NPHUPOIHON BIaXHOCTH, PaBHBI @, =5°,

€, = Txlla = 0,007 Mlla. ITo rpadukam npmwioxenus E onpeaensiem £ =0, cienoBa-
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TENBHO P CTPEMHUTCA K MAKCUMYMY.

[pr z=1 ™, %:2—10:0,05 WHTEPIOIMPYS 3HAYECHUA [ I %a:] " %“:3 Ha-

XoauM S =0,04. Jlanee omnpenenseM CpPEIHEB3BECIIEHHBIM YACIBHBIA BEC TOJIIH
TPyHTA PACIONIOKEHHOM BEHIMIE TOPU3OHTA z. 7S TPYHTOB, 3aJIETAIOMIMX HWXKE
YPOBHS TPYHTOBBIX BOJX, YAEIbHbIH BEC /-I'O CJIOA I'PYHTA ONPEAEIAETCA C yUETOM
B3BEIIMBAIONIETO IeHCTBHUS BOAKI 110 HOpMyITe

o8 _ (751 _yw)
© T (ve)
B 3.
TAE y,, — YACIBHBIU BEC YaCTUL T'PYHTA, kH/m 5
Y — y/:[em)mﬂﬁ BCC BOJBI, KH/M3',

e, — K03((UIHECHT TOPHCTOCTH TPYHTA.

['OpU30HT TPYHTOBBIX BOJX COBIAHACT C TIOBEPXHOCTHIO 3EMJIM, [IOITOMY yCTa-
HABJIMBACM Y[ICJbHBINH BEC CIIOS CYIJIMHKA TEKYYEro C YUETOM B3BCUIMBAIOILEIO JCH-

we _ (273-10)

1+109) =911 KH/M’, yaensHbiii Bec JacTHI IPYHTa 7, W KO3~
+ 2

CTBUsA BOAbL y,
(HIMEHT TOPHUCTOCTH e, yCTAHABIMBAECM 13 TAOMHLBI 1.
CpenHeB3BelEHHBIH yAENbHBIM BEC CNOS TPYHTAa C YYETOM B3BEIHMBAHHA
836
2 ;
v, =7 —Z =011 kH/M.
V4

_(7+9]11-1-1g5) _

BezonacHas Harpyska P 195xH / m* = 0,195 MITa.

0,04
z 2 o
Ilpu z=2 M, 3 =50 0,1, HHTEPNONALMEN HAX0IUM S = 0,06.
-2-1g5
prov = TXOAL2-185) 4307 42 — 0143 MITa.
0,06
. z 3 2a
Ilpu z=3 M, 2 20" 0,15. MnTepnonupys 3Ha4€HuA [ i 5 =1 - B=0l6¥u

2;“:3 — =0,12 HAXOAUM 1 2501:2,33 ,8:0,16+(2,33—1)~w

=0,133.
_(7+9,11-3-1g5)

=70,6xH / m*> = 0,071 Ml]a.
0,133

Hay
P Ges
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Ilpu z =4 M, 5:1:0,2, ,6’=0,19+(2,33—1)-M=0,163.
b 20 (G-1)
P;:; = M — 62,5/CH/MZ _ 07063 MITa.
0,163
Mpw z=5 , 2= 025, =021+ (233-1). 0182020 .
b 20 G-1)
Pg:;u = M = 57,8KH/_/\42 — 0,058 MHa.
0,19
Ilpu z=6 m, £=£=0,3, ,[i’:0,23+(2,3371)-—(0’2_0’23)=0,21_
b 20 G-1)
PL = W =56xH / m* = 0,056 MIla.

Hay

Ompenenum P [UIA CI0S CYTJMHKA MATKOILIACTHYHOTO, TOJNNIMHOW A, =2 M.

Br16upaem mar mo z paBHBIM 1 M.

6
Ilpu z=6 ™, %z 0" 0,3. [Io Tabnuue 1 3HaUeHHs yria BHYTPESHHETO TPEHUS U

CIICTIJICHHUS CJIOA, COOTBETCTBYIOIIME NPUPOAHON BI@KHOCTH, paBHBI ¢, =15°,

€. =12kI1a = 0,012 MIla. I1o rpadukam npunoxenus E ycraHasimmsaem

-0
/3:0,15+(2,33—1)~M=0,13.
(3-1)
911-6-1g15
[Momygaem Py = a2+ ’013 815) _ 205kt / ? = 0,205 MIla.

7 (0,13-0,16)
I = Z_ 1 _035 = 33-1) 2~ "/
i z=7 M, 2=--=035, f 0,16+(2,33-1) G

VaeneHBI BEC COS CYITTMHKA MATKOIJIACTHYHOTO C Y4€TOM B3BCIINBAIOLLIECTO

=0,14.

JEHCTBHUA BOJBI

o (265-10)

=943 kHAL.
(1+0,750)

2

CpenHeB3BeNICHHBIH YAENbHBINH BEC CI0s TPYHTA, PACMOJIOKEHHOTO BHIIIE TOPH-
30HTA z , C yYE€TOM B3BELIMBAHHUA PaBEH

yE B Ay (z-h) 911.6+943-(7-6)

=916kH/M’.
z 7

ycp=

(12+9,16-7-1g15)
0,14
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Ipu z=8 M, %:28—0:0,4, ,3:0,17+(2,33~1).w

=0,15.
(B-1
S h+y (z-h) 9]11-6 (8-
L=t Eoh) _9116%943-B26) g 1o 1y,
z 8
P = (12+9’;91'58"g15) =211kH / »* =0,211 MI]a.

Onpenemum Py, s CIOS CyNECH NBIIEBATOH IUIACTHYHOM, TONIUMHON A, =3 M.

Bri6upaem mar no z paBHBIM 1 M.

Ilpu z=8 wm,

z
3 20 0,4. 3HaUeHUs yrjia BHYTPEHHETO TPEHUS M CIEIUICHUS

ClIOS,  COOTBETCTBYIOIUME  IPUPOTHOH  BJIQXKHOCTH,  PaBHbBI P =20°,

Cpo = 16xIla = 0,016 MlI]a.

p= 0,15+(2,33_1).w

=0,13.
G-
[Monyuaem P = (16+9’t)91'38"g 29) _ 300kH / 3 = 0,320 MITa.
Tpu z=9 M, == % =0,45, #=0155+(233-1) (013-0155)

O = - 0,138.
(-1) ’

VY AenbHbI BEC €O CYMECH MBUIEBATON IUIACTUUHON € YYETOM B3BELIMBAIOIIETO

. e (271-10)
JEUCTBHS BOOBI y,”" =-—"———

- -10,22 kH/M.
(1+0,673)

CpenHeB3BelIeHHBIH YASIBHBINA BEC IPYHTA, PACTIOJIOKEHHOIO BBIIIE FOPHU30HTA
z, C YY4ETOM B3BEIIMBAHUS PABEH

, - P Ay 4y (z—h —h)  911-6+943-241022-(9-6-2)
= -

=93
z 9
3
kH/™m”.
P =W=337KH/,M2 - 0337 MIla.
0,138
z 0,14-0,158
[lpu z=10 M, g:%:O,s, ,8:0,158+(2,33—1)~Q

= 0,146 .
(3-1)
:9,11-6+9,4a~2+1(1)0,22~(10—6—2) — 9.4 KH/,

cr

P = (16+9=041‘+g20) — 344kH | v = 0,344 MITa.
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=0,55, ﬁ=0,16+(2,3371).w:o,15.

G-1)

Mpr z=11m, 2= 1L
b 20

9 . . . —_6—
ycp:,,ll 6+9,43 zio,zz (1-6-2) g 47 wHA.

Py = (16+9’407+tg20) —359xH / m* = 0,359 MITa.

MuHnMansHoe 3HaYeHne Oe30IIacHON Harpy3KH Ha OCHOBAHHUE A7 yCJIOBHUS OBbI-
CTPO# OTCHITIKK HACKINTA PABHO P14 = 56xH / m* = 0,056 MIla.

IIpu  OGblcTpoil oTChIIKE pacdeTHas Harpy3ka OT HAachIIM  COCTaBUT
P =7, h,=20-8=160xH / »* =0,160 MI]a.

pacy

0,056
Koadduuuent 6e3onacHocTr paBeH K2 = m: 0,35 < 1. CneaoBareNnsHO, yc-

TOMYHUBOCTH C/Ta0BIX TPYHTOB B OCHOBAHWHK HACHINH MPH OBICTPO#T OTCHITIKE HE 0bec-
medeHa. B 5ToM ciryuae HeoOX0aMMO TIPOBEPHTH YCTOHYHBOCTH OCHOBAHMSA IPU MEA-
JIEHHOH OTCBIIIKE.

W3-3a yBenMUYCHUS BPEMEHH CTPOMTEIHCTBA MPH MEJICHHOM OTCHINKE HACHIIH,
JAHHOE YCJIOBUE HE PACCMATPHUBAEM.

Crnalprit TpyHT MOXeET OBITh WCIONB30BaH B KaueCTBE OCHOBAHH:A, HO HEO0XO-
MBI JTOMOJTHATEIBHBIC MEPONPHATHAS Ui 00eCreueHus Hecyue CrmocoOHOCTH

TPYHTAa.

Pacuert serkoii Hacsimu u3 «Ilenoderona «COBBU-/I» nis o6ecneuenus Hecy-

e CImoco0HOCTH OCHOBAHHUSA

IIpu mpumeHeHUU NETKOW HAcHIM I obecmedeHus Hecylel crocoOHOCTH
OCHOBAHMSA UCXOJIAT U3 COOMOACHNA PAaBECHCTBA ACHCTBYIOMICH PACUETHOI HArpy3Kn
P, GesomacHoO# P2 1 ycnoBuil OBICTPOI OTCHITIKM HACKITTH.

Py =P

Benenctsue mpHMEHEHHs B OCHOBAaHWM HACHII MaccHBa W3 ITI€HOOETOHA

[1BC-/{, Harpy3ka Ha TPYHT OT HACHIITH M3MEHsETCs (TpaHchOpMUpPYETCs) OT Tparie-

IMEBHIHOW Ha PaBHOMEPHO DPacIpeNeNeHHYI0 (IPsSMOYTroiibHYI0) Harpys3ky. Coot-
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BCTCTBCHHO IIPH ONPEACICHHH P. q)yHKm/m ﬂ OTpeACIIeTCA IO HOMOrpaMme
I1LE.17.

Ompenmenum P Ui ClIOSE CYTIIAHKA TEKYyUero, TOMUMHON — h1=0 M, Qga=5",
¢=0,07 MITa.

BribupaeM 1uar o z paBHbIM 1 M.

Ilpn z=0+3 M, E = % =0+0,2 onpemensemM £ =0, CIeNOBATENRHO, P CTpe-

MHTCA K MAKCUMYMY .

Ilpy z=4 M, %:2%:0,2 Haxoaum f =0,047.

Tak kak rOpM3OHT TPYHTOBBIX BOJ COBIAJAaeT C MOBEPXHOCTHIO 3EMIH, TO

yI[eJ'[BH'BIﬁ BCEC CJI0A CYITIMHKA TCKYy4Yero ¢ y4€TOM B3BCIHIMBAIOILCTO NEHCTBUA BOJBI

we  (27,3-10 3 o
= ((HT)) =911 kH/M’, ynensHsIil Bec yacTu IpyHTa 7, W KOO(OGHUHEHT 1O~
puCTOCTH ¢, OepeM u3 Tabmuipm 1.

Cpel[HeBCiBeH.[eHHBIﬁ y,Z[CJ'IBHHﬁ BCC CJIOA TPYHTA € YUCTOM B3BCIIMBAHUA

y, =0—Z =011 kKHA,
z

7+911-4-4 .
P = (TN 8-185) _ oyt /i = 0,216 Mlla
0,047

5
Ipu z=5 M, %: -5 =025 Haxomn = 0,073

(T+9]11-5-1g5)

Pl 150 kH / m* = 0,150 MIla
0,073
z 6
Ilpn z=6 M, = =—=0,3 HaxoauM P = 0,105
b 20
7+911-6-1g5
P :(E)l—osg):llzw/mz =012 MiTa

MunumanbHOe 3HaueHue Oe30NaCHON HATPY3KU (IaBJIeHUS )

Pl =112xH / »* = 0112 MIa

OmnpenenseM pacueTHYO BEPTUKATIBHYIO HATPY3Ky N, OT HACHINH

pacy

B+2b H
=222y oo =222 890 oo = 4160 i
ot 2 » 2 M

Uznanue odurmansHoe 32




CTO
OmnpenendeM pacueTHYIO0 paBHOMEPHO PACHPEAEICHHYIO HArPY3Ky (IaBICHHUE)
OT HACHIITH

N
paw =$=ﬂ:104 ’d_{
r 2b-1noe.m 40 M

kH

2

M

ciemoBatenbHo, npuMeHeHue «lleHoOeToHA

pacu

P, =104 ﬁ2<1>;; =112
M

«COBBHU-]I» B Tee HACHIK B KAUECTBE JICTKOTO 3aIIOJHUTENS HE TPpeOyeTes.

B cBa3m ¢ TeMm, uTO Ge30macHOe JaBIICHHE OMPENeNIOCh JUIS PAaBHOMEPHO

pacnpegeneHHoﬁ HarpyskKu HEOOX0IMMO B OCHOBAHWH HACHIIIH YCTPOUTDH «IKECTKYIO»

mnty u3 neHobetona [T6C-J1 mapku D1000, BeicoTo# He MeHee 1 M.

Pacuer KoHeUHOIT BEJIMYHUHBI 0CAAKH 0CHOBAHHS

I[J'ISI YCIIO0BHUA OILHOMepHOﬁ 3aJa4u KOHCUYHAad BCJIMYMHA OCAaAKHW OCHOBAHHA B
npeaciax aKTUBHOM 30HBI CHKaTHA OnpeaciiaCTca METOA0M MOCIIOMHOT O CyMMHpOBa-

HHUA C ACMIOJIB30BaHUEM 3aBUCHUMOCTH!

.hza

pzi

S = 0,00l-Zn:e
1

rae 0,001 — mepeBoaHOMN KO PPHLIHEHT;

7 — KOJIMIECTBO CIIOCB, OHOPOAHBIX IO HANMPSHKEHHO-IS(OPMUPOBAHHOMY CO-
CTOSTHHIO;

€y — MOJIYJIb OCAJIKH TPYHTA i-T'O CJIOS, YCTAHABJIMBAEMBIH MO KOMIIPECCHOH-
HOI KpuBOif npu Harpyske P;, paBHOH BEPTHKAIBHOMY HOPMAIBHOMY HAIPSKEHHIO
IUIS CEPEIUHEI ATOTO CJIOS OT BECA HACHIIH (02;), MM/M;

h; — MOIIHOCTH 1-T'O CIIOS, M.

B xadecTBe HWKHEH TpPaHMIBI CXKHMAEMOW TOMIM OCHOBaHHWS NPUHHUMAECM
KPOBITFO MaJIOC)KHMAEMOTr0 IPYHTa, PACIOOKEHHYIO Ha riayOune H,=/1 m, He mpe-
BEIIIAIOINEH MOJIOBUHBI IIMPUHBI HACKITH TOHU3Y (H=20 M).

PacuetHyto Harpy3ky P,OT Jierkoit Hachimd (puc. 12) Ha moBEepXHOCTH Ci1aboi

TOJIIIY oIpenesieM 1o Gopmyne
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po N e ~ Vot Vot Vs V5 ¥ Vo2 ¥V opa _151,94-20+36,5-10+19,56-20 94 88ﬂ
* " 2b-1noz.m 2b-1noz.m 40 -1noe.m oMl
)4 B ¥
1 i
Si hi
tm ; tm
S' | /“ 171
Sz - nnowads croq h; g
IIL b

Puc. 12 PacueTHas cxema

OmnpenensieM AeHCTBYIONIME BepTHUKANbHBIE HAMPSOHKEHUS (O,) B KAXIOM CJIOE
10 OCH HaChINU

6,=2P -a

3HaueHne kod(duImeHTa o ompesnenseM 1o HoMmorpamme Ocrtepbepra (Tipu-
noxenue J1).

G, =2-94.88-0,5~0,095MIla

o, =2-94.88-0,49 ~ 0,093 MIla
G, =2-94,88-0,47 ~ 0,089 MITa

z

ITo KOMITPECCUOHHBIM KPUBBIM CJIOCB OIIpEACISIEM COOTBETCTBYIONIUE MOIAYJIH

OCalKuU:
e, =33cM
e,, =25cM
e, =19cM
Torpa,

S.., =0,001-(33-600 +25-200+19-300) = 30,5 cm

Seon =30,5eMm > S0 =20cm

Jlnst yMeHbLICHUS OCaJKH yBeJIHMIHMBaeM TONIIHUHY cliosi meHobetona ITBC-]T

10 2,5 M 1 MeHsieM Mapky Ha D600.
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Torma pacuerHas Harpy3ka Ha IIOBEPXHOCTH c1a00i TOMIH PaBHA

Vi ot + Vo Yo + Voo Vs _ 103,75-20+84,69 -6 +19,56- 20 KH

P, = =7436 —
M

2b-1mor.m 40 -1norm

OnpenensaeM AeHCTBYIONINE BEPTUKATIbHBIE HAMPSDKEHUS (G,) B KOKIOM CIIOE

6, =2-74,36-0,5~0,0744 MIla

G, =2-74,36-0,49 ~ 0,073 MIla

z.

6, =2-74,36-0,47~0,07MIla

COOTBeTCTByIOIJ.[I/Ie MOYJIH OCAJAKH:

e =26cMm

Pz

e,,, =20cm

e, =16cm

Torma
S, =0,001-(26-600 +20- 200 +16-300) = 24,4 cm

%" — 20 cM

SKUN = 24’4 CM > SAOH

VeenuumBaem tommuHy cios neHoOerona IIBC-J1 mo 4 MeTpoB U MeHsAeM
mapky Ha D500.

Torna pacuerHas Harpys3ka paBHa

Vit Vi + Vo Yo + Vipo V0 _ 63,44-20+125-5+19,56- 20 — 57125 xkH

PO = 2
2b-1mor.m 40 -1 mor.m M"

OmnpenenseM AcHCTBYIONAE BEPTHKAJIbHBIE HAMPAKEHUS (G,) B KAXKAOM CIIoe

o, =2-57,125-0,5~ 0,057 MIla

G, =2-57,125-0,49 ~ 0,056 MITa

z.

o, =2-57,125-0,47 ~ 0,0537 MIla

z.

COOTBCTCTBYIOH.II/IC MOOYyJIM OCAJIKH:

e, =2lcMm

Pz,

e, =16¢cm
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e, =13cm

Torna,

S, =0,001-(21-600+16-200+13-300)=19,7 cM

KOH

S.os =19,7cMm < Sion =20cm

KOH

B pacuere Harpy3ky OT NPOCEBINEH YacTH HACHIIH He yYHMTHIBaeM, TaK Kak

0CaJika OCHOBaHMsI HACHIIIK HE ITPEBBIIIACT 10% BBICOTBI HaChIIH.

1 | s A
e
H5
A n”/f l|\ X
§ v 2 IIIIN
s ~ 75 g
Weavs-7= 7 /77—’\757'\1\ Yl §
LS /I/ ﬁ‘/ Z g 21N ‘
' r
m ll, §| ) |L »
Puc. 13 KoHCTpyKuus erko# HachIA HA PaCIETHOM MOMEPeYHNKE
C y4€TOM KOHEYHOMH ocaaKu
IIpumep Ne2

HcxoaHble JaHHbIE:

Hacems (puc. 14): pacyeTHas BbIcOTa h, =8 M; IIMPHHA MOBEPXY B =10 M; 3a-
JIOXKEHHE OTKOCOB m =1:1,5; yJelbHBIA BeC IPyHTA HACBINHU y, =20 KH/M3; THIT 10-
POXKHOIO IOKPHITHS — KAl TalbHbI}; TONIIMHA JOPOXXHOH ONeXIbI 7,, =1,2 M.

FOpI/I30HT TPYHTOBBIX BOJ COBAAACT C IIOBEPXHOCTHIO 3€MIJIH.
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" B=10 M ,
|
| h, =8
|
,,L b=20 M 1],
] ’ h,=10,8m
i 108 M
[2] | h,=5,6M
i 16,4 M
3] | h,=4,6mM
00m
| he2om 235
5] | b5
' 285 M

Wspanne oduimansHoe
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[Tokazarenu (PU3NKO-MEXAaHUUECCKHX XapaKTEPUCTHK TPYHTOB OCHOBAHUS
Tabnura 2

Wra

Hanme
HOBa-
HHE
TrpyH-
Ta

Teo
JIOTH
yec-
KHit
HH-

ACKC

Vaen
BbHBIH
BEC
Yac-
THII
TpyH-
Ta,

Vs

B

KHAC

ITnot-
HOCTB
TPyH-

Ta,

r/em’

Koap-
(uru-
€HT
MOpPHUC-
TOCTH,

ITpounoCTHBIC
XAPAKTEPUCTHKH

Vroxa

BHYTPEH- | CUemicHue,
HETO € xIla

TPEHHUA, (xrc/em?)

4

> Tpan

Moaym
medopma-
1[HH,

E , MIla
(krc/em?)

Koap-
(uimeHT
KOHCO-
MHMAALMH,

C

u
cM/ron

Cyr-
JHHKA
TEKy-
yme
THK-
COTpO
TTHBIC

Ig
111

27,2

1,90

>

0,876

32

(0,06)

5,0

>

50

98,0%104
IpH Ha-
rpy3ke
0,05
MIIa

Cyme-
cH
TbLIIC-
BAaTbIC
mia-
CTHY-
HBIC

Ig
111

27

2,04

>

0,573

21

15

20 (0,15)

10
100

ITecku
TIBLIC-
BAThIC
cpea-
Hel
IIOT-
HOCTH
HAaCbI-
IICH-
HBIC
BOJOM

III

26,5

2

1,93

b

0,750

28

1,3

23 0.013)

11
110

Cyr-
JIMHKH
MATKO=-
IacT
HYIHBIC
THUK~-
COTPO

ITHBIC

Ig
111

27,1

2

2,03

>

0,673

25

13

17 0.13)

Cyme-
cu

TBLJIC-
BaTBIC

Ig
111

27

2,31

b

0,275

10

86

31 (0.86)

50
500
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D 0,025 005 0,075 01 0,125 015 0,175 0,2 0,225 0,25 0,275 0,3
Hozpyzka, P, Mla
Puc. 15 KomnpeccnoHHas KpUBast CYTIMHKA TEKYUEeTO THKCOTPOITHOTO

9C
30
/0
SR
a 650
-
s R
S ,)H L
4] S N B ey
(= e
= 40 ——
o o
2 30
= P
=20 1
= U
o /
e
U 0,025 0,05 0,075 0,9 0,225 0,5 0,775 0,2 0,225 0,25 0,275 0,3

Hozpyska, P, Mla

Prc. 16 KommnpeccnoHHast KpuBast CyIecH TBIIIEBATOH MITACTHIHON

Usznanne oduimansHoe
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.
< 50
o
, I
= 40 =
o o
5 Ol —
o e
- e
= 10 ~

O 0,025 0,05 0,075 0,1 0,925 0,95 0,175 0,2 0,225 0,25 0,275 0,3
Hoepyzka, P, Mla

Puc. 17 KommpeccrnonHas KpuBasi ecka IbUIEBATOTO CPEAHEH TUNIOTHOCTH — HAChI-

IIIEHHOTO BOJAOK

Modynb 0cackuy, em, MM/M
-
[

D 0,025 0,05 0,075 0,7 0,925 0,5 0,175 0,2 0,225 0,25 0,275 0,3
Haoepyzska, P, Mla

Puc. 18 KOMHpeCCI/IOHHaﬂ KpuBasd CyIrJTMHKA MATKOTIITACTUYHOTO TUHKCOTPOITHOT'O
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90
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60
50
40
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-

/

KU, 85, MM/M

Moduns ocad

O 0,025 0,05 0,075 0,1 0,125 0,95 0,175 0,2 0,225 0,25 0,275 0,3

Hazpuzka, P, Mlla

Puc. 19 KomnpeccuoHHad KpHBasi CyIecH NbLJIEBATOM
IIpoBepka ycToiTINBOCTH CIA0BIX TPYHTOB

Hecymas criocoOHOCTh (YCTOWYMBOCTE) C/IaGOTO OCHOBAHHSA 110 OCH HACHIIIH
OLICHHMBAETCA 10 BeJIMUMHE Kod(dduiinenTta 6e3onacHocTy nmo hopmylie
K - P bes
bes P
pac
BesomacHas Harpyska Juist yciuoBuil ObICTPOM OTCHIMTKH HACHITH ONPEAENACTCI
o opmyJie

bes ﬂ >

rae c,, U @, - CHENICHHE U YTOJl BHYTPEHHErO TPSHUA IPYHTA c1aboi TONNM MpH
€r0 MPUPOIHOM IIOTHOCTH-BIIAXKHOCTH,

7, - CPEIHEB3BEILICHHBIA yAENbHBIA BEC TpyHTa cinaboit Tonmm (B HEOOXOM-

MBIX CIIy4asx ¢ y9eTOM B3BELIMBAHMSA), PACIIONIOIKSHHOM BHIILE TOPU3OHTA Z;

z — TIyOuHa paccMaTPHBAEMOr0 rOPHU30HTA OT HOBEPXHOCTH 3EMJIH,
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B - 3HaucHUs PYHKIMH OT PABHOMEPHO pachpee/ieHHOM Harpy3KH, 3aBHCAIIHE
9 V4
oT ¢,,, , OTHOCUTEIHHO IJTyOUHBI 3 (puc. ILE.17).

OnpenensieM 6¢30MacHYI0 HArPy3Ky OT PABHOMEPHO PACTIPEICIICHHON HATPY3-
ku. JI1s1 3TOr0 ¢ BHIOPAaHHBIM [IAroM IO z ONpeaenseM Pr’.

Haxogum P2 nnsg cnos CyrIMHKA TEKYyYero THKCOTPOITHOTO TOJNIAHOH

h, =108 m. BeiOupaem mar o z paBHbIM 1 M.

Jlnist onpenencHus S HeoOX0AMMO PACCIHATATD

>N

Ilpu z=1 ™, % = % =0,05 [To Tabmuie 2 3HaYEHHA YTJIa BHYTPEHHETO TPEHHUS H

(o]

CLHEIUICHHA, COOTBETCTBYIOIME MPUPOAHOH  BJIAXHOCTH, PAaBHB ¢, =5°,
C,m = 6kIla=0,006 MIla. ITo rpaduxam mpmmoxenus E (puc. I1.E.17) ompenensem
£=002.

Jlanee HEOOXOAUMO OMPENETHUTH CPEIHCB3BEHICHHBIH YACIBHBIN BEC TOIIIH
IPyHTa PaciojlO;KEHHOM BBILIE FOPU30HTA z . Tak Kak FOPU3OHT IPYHTOBBIX BOJ COB-
MAJAeT C MOBEPXHOCTHIO 3€MJIM, TO YAEIbHBIM BEC /-T0 CJI0A TPYHTAa OCHOBAHHSA OM-
PEIENAETCS C yUETOM B3BEUIMBAIOIIETO ISUCTBUS BOABL O hopmyrie

e _ (V= 7)
(+e) ’

yz

. 3,

TIE y, - YAENbHBIN BEC yacTuIl rpyHTa, KH/M;
¥, - YINbHBIA Bec Bompl, KH/M;

e, - K03(phULHEHT TOPUCTOCTH TPYHTA.

Brruncisem y,Z[eJ'IBHLIfI BEC CJIOA CYITIMHKA TEKYYE€ro TUKCOTPOITHOI'O € YUETOM

B3BEIIMBAIOIIETO ACHCTBHSA BOABL ,™ = ((fié;—;g)) =92 kHAL.
+0,

CpenHEeB3BEIICHHBIH yIETbHBIE BEC CIIOA TPyHTa C YYETOM B3BEINMBAHKA

"2 9o kH/M

Vop =

”
p4

; 6+9,2-1-1g5
Monygyaem PL = HO‘(J;tg) =340xH / »* = 0,340 Mlla.
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P Hay

bes

P Had

Ge3

P Hayd

Ges

P Hay

Ge3

P Hau

Ge3

P Hay

Ge3

P Had

Ges

P Hau

Ge3

(6+9,2-4-g5)

(6+9,2-5-1g5)

(6+9,2-6-1g5)

(6+9,2-9-1g5)

(6+9,2-10- tg5)

2
Mpu z=2 M, 2= =01, §=0,06.
p 5~ 20 " B
e :W: 127kH / * = 0,127 MITa.

3
[pu z=3 M, 2=—=015, f=0,.
P b 20 F

(6+9,2-3-1g5)

I =84xH / »* = 0,084 MITa.

Tpu z=4 m, 2= 020, p=0,049.
b 20

=189,8 xH/m* = 0,189 MIIa.
0,049

=3 025, B=0,071.

Ilpm z=5 ™,
P 20

o N

=141,21xH/m> = 0,141 MTTa.
0,071

=03, B=0,105.

Ilpn z=6 M,

8lo

z
b

=102,86xH/m* = 0,103 MI]a.

0,105
7
Mpu z=7 M, 2= =035, p=013.
p ,b 20 2 7[3 7‘)
W =8931kH/m* = 0,089 MI]a.
8
Ipu z=8 M, 2 =— =04, B=0,151.
P b 20 b
% =81,95kH/m* = 0,082 MITa.
Tpu z=9 M, 2= 2 —045, B=017.
b 20

XE =77,65kH/m> = 0,07765 MI1a.

Tpw z=10 m, 2=%_05. g=0192.
b 20

=7291kH/M* = 0,073 MI]a.
0,192
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IIpu z =108 M, %: 1368 =0,54, B=0,205.

(6+9,2-108- tg5)

=72,15kH/m* = 0,072 MITa.
0,205

Haq __
PGez -

Onpepenum P2 ans CIOsS CyNeCH TNBUIEBATOW IUIACTHYHOH TOJIIHHOM

h,=56 M, ¢, =20°, c,, =15clla=0,015 MIIa.

Brioupaem mar o z paBHbBIM 1 M.

Tipw z =108 M, 2=1%8 _ 054 p=0,035.
b 20

P = as +9% : (;2’58 '1820) _ 1461,9xkH/m* = 1,46 MIla.

Thpu z=12 M, 2=12_06, B=0,06.
b 20

VY aenbHbIH BeC CI0 CyNeCH MBIIeBAaTONW TUIACTHYHONW C yYeTOM B3BEUTHBAIO-

IEero AefHCTBHA BOABL y,” = % -108 kH/m’.
+ M

CpenHeB3BeICHHBIN yIEIbHBIH BEC TPYHTA PACIONIOKEHHOTO BHINIE TOPHU30H-
Ta z ¢ YYE€TOM B3BCIIUBAHUS PAaBEH

vy (z-h) 9,2-108+108-(12-10,8)
z 12

7, - 936kH/M’.

1 . .
pus - (3% 9’306 022 1820) _ 30, 42¢H/m? = 0,93 MITa.

13
[pu z=13 M, 2=->=0,65, #=0,5.
P b 20 d

92108 e
y, = 2210, H108:(13-108) o\ s
13
15 13-
prov - U5+947-13-1820) _ 300 7 11 0% = 0399 MITa.

0,15
14

Ipu z=14 M, 2= =067, f=0,l55.

P b 21 A

_ 9,2-10,8+10,8-(14 -10,8)

=957 kKH/M'.
Vo 14

_ (15+9,57-14-1g20)
0,155

PHCN

bes

=411xH / m* = 0,411 Mlla.

Hzpanue opuumansHoe 4
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IIpu z=15 M, 2_1 475, p=oi1.
b 20
o - 9,2-108+10,8-(15—10,8) 065 K.
15
Pg = (15+9’6§i15‘tg20) — 615,15¢H/M? = 0,615 MI1a.

Ipu z=16,4 M, %: 162)4 =082, B=0,128.

9,2-10,8 : -

y, = 2210 +10,8- (16,4 10,8):%75 HAL.
16,4

P, = (15+9’7(5) '11268’4'tg20) =571,25xH/m> = 0,571 MIa.

Omnpenenum P2 i clos TecKa MbLIEBATOTO CPEAHEHR IIOTHOCTH HACHIILIEH-

Hay

HOT'O BOAOH TONIMUHOM h, =4,6 M, ¢, =23°, ¢, =13«xlla=0,0013 MlIa.

[pu z=16,4 M, %: 1;)4 =082, B=0,105.

pus _ (13+9,75-16,4-1g23)
oes 0,105

=658,67xkH/m* = 0,659 Mlla.

Tlpu z =18 M, 2=12 _00, p=012.
b 20

YaeneHBIN BEC CJI0S IIECKA MBIJIEBATOTO cpez[Heﬁ INIOTHOCTU HACHIIIICHHOTO

o (2657100 g 0y HM®,

BOJOH C YUE€TOM B3BEIIHBAIOMICTO ACHCTBHUA BOJBI 7, = (1+0.750) =
+ M

CpenneB3BeIICHHBIN y/ICIIbHBIA BEC TPYHTA PACMOIOKEHHOTO BHIIIE TOPH30H-

Ta z € Y4CTOM B3BCIINBAHUA PAaBCH

y, =1 oyt (z—h —hy) 9,2-108+108-56+9,4-(18-108-5,) o2kt
z 18
P = (13+9,72-18 1g23) _ 629,54xH/m> = 0,63 MIa.
0,12
19

Ilpu z=19 M, 2=~ =095, B=0,8.
p b~ 20 ,B=0,

_92:108+108-56+94-(19-108-5,6) o, 17,3

7,
Y 19
1,3 -19-1g23 ,
Ps., = ¢ +9’g 1189 1823) _ 441,44xH/m* = 0,441 MITa.
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Tipu z=21m, 2=2L_105, p=0185.
b 20

9. 108 108 < e

| _92:108+108:56+94-Q1-108-56) _g 1 g8
21

P = (1’3+9’g71'8?'tg23) — 472,7xH /M = 0,473 MITa.

Haxomum P!% mns cios CyrjMHKAa MSTKOILIACTHYHOTO THKCOTPOITHOTO TOJI-

WIMHOM A, =25 M, ¢,,, =17°, ¢,., =13xlla=0,013 MIla.

Tlpw z =21 M, 2=22 =105, =018,
b 20

_(1349,67-21-g17)

P = =408,37xH/m* = 0,408 MI]a.
0,184
Ipu z =22 M, %:%:u, B=0,188.

yﬂeHLHHﬁ BEC CJIOA CYITIMHKA MATKOITACTHYHOI'O THKCOTPOITHOTO € YUYETOM

s (27,1-10)

- -10,2 kH/™°,
(1+0,673)

B3BEIIWBAIOIIETO ACHCTBHUI BOABI Y

CpenHeB3BEIICHHBIH YACTBHBIN BEC IPYHTA PACMOIOKEHHOTO BBIIIE TOPHU30H-
Ta z € YUETOM B3BCIIIUBAHUA PABCH

WAy Yy (b —h, k)

Vep = ;
- 9,2:108+108-5,6+94:46+102:(22-108-56-46) 4 (o gy13
22
1 22 ,
prov = 13+9.69:-22:1817) _ 415 5611/ — 0,416 MITa.
0,188
235
[pu z=235 M, === ~118, p=0,191.
b 20
972. . . . _ 56—
, - 22108+108:56+94-46+102 (235-108-56-46) o qun s
o
23,5
prov - 3+973-235-1817) _ 40 36,1 /m? = 0,434 MITa,

Ge3

0,191

Haxogum P s cros cynecH IbljeBaTod TONMMHOMN Ay =5 M.
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[pu z =285 M, % = 228(’)5 =143 . 3HaYeHHs CIEIJICHUSA U yIiia BHYTPEHHETO Tpe-

HUS, COOTBETCTBYIOINE TPHPOAHON BIIAXHOCTH, PaBHHI c,, =86xlla=0,086 Mlla,
?,. =31°. OnpenensieMm S=0]11.

Y aenbHbIH BEC €0 CyNecH MbUIEBATON ¢ YUETOM B3BEIIMBAIOLIETO AEHCTBUA

we  (27-10)

- =133 kH/n’.
(1+0,275)

BOMABI ¥,

CpeHeB3BEIICHHBIH YIEIbHBIA BEC IPYHTA PACTIONIOKESHHOTO BHILIC TOPH3OH-

Ta z C YYC€TOM B3BCIIMBAHUA PAaBCH
a6

_ Ny Y Ay by (- —h, —hy —h,)

z

Yer

159,84+4324+255+133-5
o 285

=1035 xkH/™’.

[Tomyqaem P = (86+103 3 '1218’5 1830 _ 2303H 1 w? = 2,39 MITa.

Takum 00pa3om, MUHMMAJIBHOE 3HAYCHHUE OE30MACHOI HArpy3KH JUIS yCIOBHS
OBICTPO¥ OTCHIIIKH HACKINHA PaBHO P2 = 72xH /M = 0,072 MI]a.
ITpu GeicTpoit OTCHINKE pacueTHAs Harpy3Ka COCTaBUT

10+40~8~1~20

P =~=—2 — —100kH /»* =01 MIla.
S 40-1

0,072

=0,72. Ilockompky KM <1, TO

Ges

Kosddunrent 6GezomacHoctn K =

MIPOYHOCTh CNA0BIX TPYHTOB MPH BO3ACHCTBHM PaBHOMEPHO PaCIIPEmEICHHONW Ha-

IPY3KH C YAETBHBIM BECOM HACHIIH ¥, =20 kHA® He obecreuena. Heobxomumo B

HacChIM NPUMEHUTEL MaTCpHaIbl C 0oJiee HU3KAMHE YACIIbHBIMUY BECAMH.

Pacuer serkoii Haceimu u3 «Ileno6erona «COBBU-/I» nuis oGecnieyenns Hecy-

el CrmocoOHOCTH 0CHOBAHISA

Pacuernyio marpysky ot Jjierkoii Haceimu (puc. 20) Ha noBepxHOCTH ciaGoi

TOJIIIH OTIPENEIIIEM 110 hopMyJie
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N _Sl'7(~p1'1+Sh'yh'1+S2.7/ep2'1

pacu

pacy

2b-1noe.m 2b-1noz.m

Torna nox6opom morHOCTH M Mapku neHo6etona ITBC-J1 nomyuyaem

70-20+110,5-10+19,53- p
P, =020% O30 _ g pe 72X 115 3,5 M D1000
40 -1noe.m M M
~100-20+80,85-6+19,53-20

pact = =72 g =P* =72 K—I; - s 2,4 m D600
M M

40 -1 noz.m

ITpuaumaem neno6eton [I6C-/1 D600 Tonmumuoi 2,4M.

1~ : f
S : hi
tm ! tm
s, : M ha
|
S - nnowads cros | hz R

Puc. 20 PacuyerHas cxema

Pacuer koHe4HOM ocaaKH ¢1a00r0 OCHOBAHHUSA

YcTaHOBUM MOIIHOCTH C)KUMaeMO# TOJIIIM IPYHTA.
OnpenenseM U3MeHEHHe HANPSHKEHUI O OCH HACHIITH OT Beca JIETKOM HACKHIIH
1o TiryOuHe.

Ilpn z=108 M, b_20 _ 1,85. ITo HoMorpamme Octepbepra 2-a.,, = S
z

4 0

=095.

ITockonbKy pasnuyue HaNpsDKCHUN Ha HWXKHEW W BEpXHEW IpaHUIle CJI0s COCTABIISET
5%, TO ciI0M SIBISieTCS OJHOPOAHBIM 110 HANPSHYKEHHOMY COCTOSIHHIO.

IIpn z=16,4 M, b -0 1,22 3Ha4yeHHe 2-a,, = Tz _ 0,86, pasiuyue HampsoKe-
z

B 0

HUH Ha HIDKHEN U BEPXHEH IpaHUlle clos cocTaBisieT 9%, cioil sSBisieTcs OJHOPO/I-

HBIM I10 HaAIIPA’KEHHOMY COCTOSAHHIO.
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b 20 o
Hpn z=21 M, —= - 0,95, 3HAUEHHE 2-q1,, == = 0,8 , PA3THUHC HAIPSKSHHI
z

0

Ha HIDKHEH W BepXHeH rpanwmie cios cocraBisier menee 10% - cioif ABnserca 0aHO-
POAHBIM 110 HAMPSHKEHHOMY COCTOSIHHIQ.
b 20

Ipu z=235 M, —= o 0,85 3HAYCHHUE 2-0.,, = %z — 0,76, pa3mu4ue HampshKe-
z Po

HUR Ha HUKHEH U BepxHeH rpanurle ciios coctaBiger MeHee 10% - crnoii sBisercs
OIHOPOIHBIM MO HANPSKEHHOMY COCTOSHHIOQ.

Ipn z=285 m, b % =0,7 3HAUEHHE 2-q,, =~ = 0,68, PA3THUME HATPIKE-
z ) Po

HUM Ha HWKHEH W BepxXHeH rpanuile cjios cocrasier meHee 10% - cimoif sBnsercs
OIHOPOIHBIM TI0 HAMIPSKEHHOMY COCTOSHHIO.
OrmpeenseM HOpMaJTEHbIE HANPSHKEHUs OT COOCTBEHHOTO BECa TPYHTA TI0 TIly-

Oune Mo hopmyiie
O =27h
i=1

TI€E y, - YACNBHBIN BEC [-TO CJIOSI TPYHTa OCHOBAHUSL.

Jl1s IpyHTOB, HAXOAIMXCA HUXKE YPOBHS IPYHTOBBIX BOJ YIEJIbHBIH BEC /-T'O
CJI0s1 ONIPEAENAETCA € yU4ETOM B3BEIIUBAIOLIETO ASHCTBHA BOJIBI.

OnpenenmMM HanpsHKEHUE OT COOCTBEHHOTO BECa IPYHTA Ha TIIyOUHE z =108 M,
0, =92-108=99,4kH / »* = 0,099 MIIa.

Onpezenum HaNpsDKEHUE OT COOCTBEHHOTO Beca rpyHTa Ha NTyOHHE z=16,4 M,
€cmu h, =5,6 M, o, =99,4+10,8-5,6 =160xH /»* = 0,16 MIla.

OnpenenuM HanpsbkeHHe 0T COOCTBEHHOTO Beca rPyHTa Ha TITyOHHE z =21 M,
eciu i, =4,6 M, o, =160+9,4-4,6 =203xH / »* = 0,203 MITa.

HanpsskeHne oT COOCTBEHHOro Beca IpyHTa Ha TIIyOWHE z =235 M, €CIIH
h,=25M, 0, =203+10,2-2,5=229H / »* = 0,229 MIIa.

Hanpsbrkerne oT coGCTBEHHOTO Beca IPYHTa Ha IIyOuHe z = 28,5 M, €CIM A =5

M, 0., =229+133-5=296xH / m* =0,296 MIla.
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ITocTpouM 3IIOPY HANPSKEHUH OT COOCTBEHHOrO Beca rpyHTa 1o riyOnHe
(puc. 21).

. b=20 M L
T 1 P.=0,072 MMa

i

AARRARRRARRRARANIRERAARAARETARIN o, Mia
0072
o
On
0,099 0.0684 10,8"

v 16,6 M

\ L N0m
s 35m

285w

|
1 2\,
Y4
Puc. 21 Dniopbl BEPTUKAIBHBIX HANIPSKEHHH

Hcxons w3 yclioBrii OMHOMEPHOU 3a1a4M, KOHEUHas! ocaika CoKUMAeMOi ToJI-

LK ONPEJIEIISIETCS] METO/IOM CYMMHUPOBaHHus 110 hopmyJie
S =0,001- >, B, »
1
rae 0,001 - nepeBoanoi kK03 dureHT;
e,,;~ MOJIyJIb OCAJIKU IPYHTA i-r0 CJIO, HaHIEHHbIA Ha KOMIPECCHOHHON KPUBO#
MpU Harpy3ke P, paBHOU BEPTHKAILHOMY HOPMAajbHOMY HANPSKEHHIO UL CEpeu-
HBI JJAHHOTO CJIOS OT Beca HachlIu (o, ), MM/M;

h; = MOITHOCTB =IO CJIOS, M;
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n — KOIMYECTBO CJOEB, OJHOPOJHBIX IO HAMpPsOKCHHO-Ae(GOPMHPOBAHHOMY
COCTOSIHMIO.
OmpenensieM BEIMYMHY OCAJKU CIIOA CYIJIMHKA TEKY4ero THKcoTpomHoro. ITo
KOMITIPECCHOHHON KPHBOH CJIOS CYTJIMHKA TEKY4eTO NPH HArpy3Ke

o,+0, P,+095-P, 0072+0095-0072
2 2 B 2

P, =0,07 Mlla

MOJIyJIb OCafKH COCTaBHT ¢, =49 MM/M.
Ocanka 1-ro cros pasHa
S, =0,001-49.10,8=0,53 M.

OmpenensieM BENUYMHY OCAJKH CJIOA CYNECH MbUIEBATON ILUTACTUYHOM.

o,+o, 095-P,+086-P, 0,95-0,072+0,86-0,072

IMpu Harpyske P, =—2 2 5 5 =0,065 Mlla

MOJIyJIb OCAJKH COCTABHT e, = 27 MM/M.
Ocanxa 2-ro citos paBHa
S, =0,001-27-5,6 =0,15 M.
OmnpenensaeM BeTUIUHY OCAAKH CJIOS IeCKa MBUICBATOrO CPeHEl INIOTHOCTH.

0,86-P, +08-P, 086-0,072+038-0,072

=0,06 Mlla
2 2

IIpu Harpyske P, =

MOJIYJIb OCAJKH COCTABHUT e, , =19 MM/M.
Ocanxka 3-ro c0s paBHa
S; =0,001-19-4,6 = 0,087 M.
OnpegmenseM BEIWYMHY OCAAKU CJIOS CYIJIMHKA MATKOIUIACTHIHOTO THKCO-

TPOIHOTO.

08-P,+0,76-P, 0,8:0,072+0,76-0,072
2 2

ITpw marpyske P, = =0,056 MIla

MOJyJb OCAJKH COCTABHUT ¢, =36 MM/M.

Ocanxa 4-ro cyost paBHa
S, =0,001-36-2,5=10,09 M.
OmnpezenseM BEMMUHUHY OCAJKH CJIOS CYTJIMHKA MATKOIIACTHIHOTO.

0,76- P, +0,68-P, 0,76-0,072+(0,76+0,68)/2-0,072
2 2
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MOJy/lb OCAJIKH COCTAaBHT ¢,,s =11 MM/M.
Ocagxa 5-ro ciost paBHa
S, =0,001-11-2,4=0,026 M.

Briuucnsiem KOHEUYHYIO OCa/IKy C)KMMaeMOM TOJILY IpyHTa

S = ZS, =053+015+0,087+0,09+0,026 = 0,88 M.
i=1
KoHncTpyupyem Jerkyro Hachlllb C Y4YeTOM KOHEYHOW BEJIIMYMHBI OCAIKHU

(puc. 22).

A
8,/
e %%

Puc. 22 KoHcTpyKLus JIerKoi Hachlly Ha pPac4eTHOM IONEpeYHUKE
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Yacre 2 TpoexTHpoBaHme JOPOKHBIX 0/IEK] ¢ MPUMEHEeHHEeM B KOHCTPYKIUH

HEABTOKJIABHOr0 MOHOJUTHOTO «IleHobeTona «COBBH-/I»

1 O6macTs mpaMeHeHust
Hacrosmmei 9acTsi0 cTaHaapTa yCTaHABIMBAIOTCA NMPaBHUIa MPOCKTHPOBAHHA
JIOPOKHBIX OJCKA ¢ HecynmM ocHoBaHueM W3 «llernoGerona « COBBU-/I» mnsa aB-

TOMOOMJIBHBIX JIOPOT.

2 TepmuHbI 1 ONIpeAeIeHUS

IlokpbiTHE - BEPXHSAA YaCTh JAOPOXKHOM OMCIK/BI, BOCTIPHHUMAIOIIAS YCHITHSI
OT KOJICC TPAHCIOPTHBIX CPEACTB M TOABEPrafomiascs HEMOCPEACTBEHHOMY BO3EH-
CTBHIO aTMOC(epHBIX (PaKTOPOB.

OcHoBaHHe - YacTh KOHCTPYKLUHMH JOPOXKHON OJEKIBI, PACHOIOKEHHAS TOJ,
TMOKPHITHEM M O0ECICUMBAIOIIAA COBMECTHO ¢ MOKPHITHEM TIEPEPACTIPSICIICHHUS Ha-
MPSDKCHUH B KOHCTPYKIWHM W CHHDKCHHE MX BEJIMUUHBI B TPYHTE pabodero cios 3eM-
JITHOTO TIOJIOTHA (TIOJACTHIIAIOIIEM TPYHTE), a TAKXKE MOPO30YCTOHIMBOCTh W OCYIIIC-
HUE KOHCTPYKIIUH.

Crnemyer pa3muyaTh HECYIIYIO YacTh OCHOBAHUS (HECYILIEEe OCHOBAHHE) U JIO-
MOJHUTEIBHEIE CIOM OCHOBaHMA. Hecyuias yacTh OCHOBAHHUA JO/DKHA 00E€CHIEUNBATH
MPOYHOCTH AOPOIKHOM OJICIKABL U OBITH MOPO30YCTONYHBOM.

JlOoTOTHUTENBHBIC CIOM OCHOBAHWS - CJOH MEXKIY HECYIIMM OCHOBAaHHEM W
TMOJCTIIAIOIINM [PYHTOM, TPEAyCMaTpHBacMble MpPH HAMWYUK HEOIArompUATHBIX
MOTOAHO-KIMMATHYECKUX U IPYHTOBO-THIPOJOTHYSCKUX YCIOBHH, DTH CIIOH COBME-
CTHO C IOKPHITHEM U OCHOBAHHEM [ODKHBI OOecrneurBaTh HEOOXOMMMBIE MOPO30-
yCTOHYMBOCTD M IPEHUPOBAHHE KOHCTPYKIIMHM U CO31aBaTh YCIIOBUS IUIS CHHIKCHHS
TOJIIMHBI BBIIIEIEKAIINX CIIOCB M3 JOPOrOCTOAIIMX MaTepHaioB. B cooTBeTcTBHU C
OCHOBHOM (hyHKUHMEH, KOTOPYIO BBIMOIHSAECT JOTOMHUTENBHbIH CIION, €ro Ha3bBAIOT
MOPO303aIUTHEIM, TEIIOU30JIUPYIOILKUM, IPEHUPYIOLIAM.

Pabouwnit cnoii 3emisHOro moyioTHa (MOACTHIIAMOMINA TPYHT) - BEPXHAA 4acTh

TOJIOTHA B TIpeAeax OT HU3a JOPOKHOMN OMeKIsl M0 2/3 TiryOuHbBI IpOMep3aHus, HO

Usnanmne odhunmanbHoe 53




CTO

He meHee | ,5 M OT MOBCPXHOCTH NOKPBITHA.

3 O01mue noJIoKeHst

3.1 B mopoxHBIX omexaax ¢ acGaabTOOSTOHHBIM IMOKPHITHEM U OCHOBAHUEM
u3 nedoberona ITBC-J] OCHOBHBIM HECYIIHM CIIOEM SBJISCTCA IUTHTA W3 TICHOOECTOHA
TI6C-/.

3.2 K KOHCTPYKIIMSM JTOPOKHOM OJEKIBI ¢ HECYIIIM OCHOBaHMEM U3 NMEeHOOe-
tona [TbC- [l mpeapABIOTCA CleAYIOUIe TPeOOBaHUS:

- obecrnieueHre TPeOyeMoil MPOUYHOCTH M JONTOBEYHOCTH MOJ AEHCTBHEM HAarpy3okK
OT TPAHCIIOPTHBIX CPEACTB U BIIMSHUS MPUPOIHO-KIMMATHICCKUX (HAKTOPOB;

- obecrieueHmMe BEICOKUX TPAHCIMOPTHO-3KCIUTyaTAIMOHHBIX TOKAa3aTeNneil TOPOKHBIX
OJICWT;

- BO3MOKHOCTh KOMIUTEKCHOM MEXaHW3alnH padoT;

- SKOHOMHYHOCTH KOHCTPYKIIMH ¥ TEXHOJIOTHYESCKHX PEIICHHH.

3.3 Ilpu BEIOOpPE MaTEpHANOB i YCTPOMCTBA CIOEB JOPOKHON OJSKIBI He-
00XOIMMO YUUTHIBATH CIICAYIOMIAC TIOJIOKCHUS.

[ToxpriTHE U BEPXHHE CJIOW OCHOBAHHSA IOJDKHBI COOTBETCTBOBATH MMPOCKTHBIM
BO3/CHCTBYIOIIMM Harpy3kam u OBITh BOJO-, MOPO30- H TEPMOYCTOHIHBBIMH.

I BepxHero cnos acanbTOOCTOHHOTO MOKPHITHA BHIOHPAIOT MATEpPHANl B
cootBercTBun ¢ aedictByiommM ['OCT "Cmecu acdanbToOeTOHHBIE HOPOXKHBIC, ad-
poapomusie U achansroberon. Texuuueckue yenosusa' u CHull "ABToMoOHIBEHEIE
nJoporu”.

B paiionax ¢ xumMarom, 6JIM3KUM K MOPCKOMY, NIPH KOJIMUeCTBE ocaakos 500
MM/TOZl CJIEAyeT NMPUMEHSATh BBICOKOILIOTHBIH achambTobeToH JIn0O IUIOTHBIM ac-
(banbToOETOH, MMEOUMIl MOKa3aTeNb MOPUCTOCTH (BOJOHACHIILIEHHSI), COOTBETCT-
BYFOIIMH HIDKHEMY JOIYyCTHMOMY Mpeneny. B pafioHax ¢ CyXuM KIMMaTroM (cpeaHe-
rOJ0BOE KOIMYECTBO O0caakoB MeHee 400 MM/To/1) HA3HAYAIOT IIOTHBIN acdanbTo0e-
TOH C TIOKa3aTeJaeM IMOPHCTOCTH (BOTOHACHIIICHHSA) TIO BEPXHEMY MOIYCKaeMOMY
Tpeneny.

le/l HepCHeKTHBHOfI UHTCHCUBHOCTH JBHXXCHHUA B (l)I/ISI/IT-ICCKI/IX COUHHUIIAX OO0
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3000 aBT/CyT M IPU CTaOMHHOM CTPOMTEIBCTBE AOMYCKACTCS YCTPOMCTBO MOKPHITHA
M3 MOPHUCTOrO acharbTo0eTOHA ¢ YCTPOHCTBOM ITOBEPXHOCTHOM 00pabOTKH WM U3
BEICOKOIIOPUCTOTO ac)anbTo0eTOHa ¢ YCTPOHCTBOM ABOWHOH MOBEPXHOCTHOH 06pa-
60TKH.

KoHeTpykums AOpPOXKHOW OJCKABI B MECTaxX OCTAaHOBOK OOIIECTBEHHOTO
TPAHCIIOPTA, HA PEryUPYEMBIX MEPECCUCHIAX U B OPYIHX MECTaX M3MEHEHHs CKO-
POCTH WM [BMXKCHHS HA MOHIXKCHHBIX CKOPOCTSX IOJDKHA OOECIICUWTDH IOBBIMICH-
HYIO CIBMIOYCTOHYMBOCTH MPH BBICOKMX JIETHHX TeMIeparypax. [ma obecnieueHns
3TOTO TPeOOBAHKS B MOKPBITHH MPEAyCMATPHBAIOT MPUMEHEHHE acanbTo0eTOHHBIX
cMmeceii Thma A u b, BBICOKOTUIOTHBIX CMECEH.

3.4 TommuHy KOHCTPYKTHBHBIX CIIOCB OMPEHENAIOT C YYETOM COCTaBa M HH-
TE€HCUBHOCTU [BIDKCHUS, HWHIKEHEPHO-TEOJOTHIECKUX M KIMMATHYECKUX YCIOBHH
paifoHa cTpouTenbcTBa. MHHUMAaTFHAA TomHMAA cinos nenobetona I1BC-/1 mo tex-
HOJIOTHIECKUM TPEOOBaHWM TOJDKHA OBITH HE MEeHee 4 CM.

3.5 JloposKHBIE ONEKIBI PACCUATHIBAIOT C YUETOM HANCKHOCTH (BEPOSTHOCTH
6e30TKa3HOH PabOTEl KOHCTPYKIHH B TEYEHHE HAMEUEHHOTO CPOKa SKCILTyaTaln).

3.6 TonmuHBI KOHCTPYKTUBHBIX CJIOEB JOPOXKHBIX OHEXA (MOKPHITHSA H HECY-
[IMX CIIOEB) YCTAHABIMBAIOT MCXOAA U3 3HAYECHHUH W3rHOAIOLUIUX MOMEHTOB CEYEHMs
mwuthl 3 neHoOeroHa [I5C-]] u BeMMUMH BEPTUKAJIBHBIX HANPSKEHHH, BOSHHUKAIO-
WX B OCHOBAHWH OT BO3ACHCTBHS TPAHCHOPTHBIX HarPy30K.

3.7 IlpounocTHbIe, AehOPMAIMOHHBIE W TEIJIOTEXHUYECKHE XapaKTePHUCTHKH
nenoOeToHa [15C- /1 mpuHUMAIOT B cOOTBETCTBUH ¢ [IpunoskeHnem A.

3.8 OtnenpHBIE MOJ0KEHUS HACTOSIICTO CTAHAAPTa MOTYT YTOUHATHCS Ha OC-

HOBE OIIbITa CTPOUTCIIBCTBA, HOBBIX JAHHBIX HMCCJICIOBAHUH.

4 MeToanka mMpoeKTHPOBAHHUS 10 POIKHBIX 0K
4.1 Ilpu pacuere ZOPOXKHBIX OJICIK] TIO MPOYHOCTH JOJKHO YIOBJIETBOPATHCS
yCIIOBHE
M, <M, x,, ey

rae M, - pacueTHbId H3rMOAIOIIMKA MOMEHT HAa €AMHULY LIAPUHBI CEUEHUS TUIMTHL
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u3 eHo6eroHa [16C-/] ¢ mpuBeACHHON HMITHHAPUYECKOMN KECTKOCTRIO, KH-M/M;
M, - IpeneNbHBIA U3THOAIONTI MOMEHT Ha €IUHHILY IMHPHHB CEUECHUS TITHTHI

n3 neHoberona [I5C-J[ ¢ MpHUBEACHHBIMH TEOMETPHUCCKUMH XaPAKTEPHCTHKAMH,

kH-M/M;
K,, = K03 UIHMEHT MPOYHOCTH MPUHAMAETCS 1O TabmmIe 3.
Tabauua 3
HHTeHCHBHOCTD pacyeTHOH YpoBeHb HaIe)KHOCTH Kosdduunent npounoct,
HarpysKH, en./cyT Ko
Gosee 1000 0,95 1,00
500-1000 0,90 0,94
menee 500 0,80 0,87
@)

M, =F,-(0,0592-0,0928 Ina),

rJi€ §;, - pacueTHas BEJIMYHHA HATPY3KH Ha KOJIeCo, KH,

— R
a==
L
F,=F, -k, 3)
roe F, - HOpMaTUBHAs CTaTHYecKasd Harpys3ka Ha koneco, KH;
k, - K02 dUITIEHT TUHAMUIHOCTH.
F,
R=|—4_, O)
z-p

R - pamayc Kpyra, paBHOBEJIMKOTO IUIOIIaIM OTIIeUaTka ITHEBMATHKA KOJIeca, M;

roe
P - BHYTPEHHEEC JABJICHUE BO3AyXa B THEBMATUKaX KOJIEC, klla.

)

L - ynpyras XapaKTepUCTHKa IPHBEICHHOI IUTUTBI, M;

e
B - IpUBEICHAAA LIWTHHAPHYECKAs JKECTKOCTD, MH-M*/m;

U~ cpemnue 3HaueHus kodhduumentos [lyaccona acanbTOGETOHHBIX CIIOCB

u nenobetoHa [TBC-]1;
E? - 5KBUBJIEHTHBI MOLYJIb YIPYTOCTH OCHOBaHusA, Ml]a.

OKBWBAJICHTHBIH MOJIYJIb YIPYIOCTH OCHOBAHMs, KaK MHOIOCJIOMHON KOHCT-

PYKIHH, OIIPCALIIACTCA MMy TEM IIOCJICA0BATEIIbHOTO IPUBEACHUA CJIOMCTOM CHCTEMBI K
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JBYXCIIOWHOM.

£ = _E, . ©)
E Y3 E 3
1—2~ 1-| = carcrg| L1-| == a
4 E, E, )] D

rae E,- MOAyJb YIPYTOCTH HIXKHETO CJI05 OPOKHOM KoHCTpyKItnu, MIa;

E, - MOAyTb YIIPYTOCTH BBIIIEIEKAIIETO 105 OPOKHOH KoHcTpykuuu, MITa;

(Monynu ynpyrocTH MaTepHaJIOB KOHCTPYKTHBHBIX CIIOEB TOPOXKHON OIEKIbI  TPYHTOB OCHOBA-

HUI IPHHUMAIOTCsI N0 TabauuaM npunoskenuit A, b u B)

h - TONIIAHA BEPXHETO CIOs, M;

D - ANAMETP Kpyra, paBHOBCIIMKOTO INIOINAIA OTIICYATKA ITHCBMATHKA KOJIECA, M.

B=—2 s b b, )

rae £, - cpelHEeB3BELICHHBIH MOy YIPYrocTH achanbToGeTOHHBIX coeB, MIla,
(tabnwma I1.B.1);

E, - Mmogyns ynpyroctu neHoberona IIEC-JI, MIla, (tabmuua [T.A.1);

I, - MOMEHT HHepiuH achanbToGETOHHBIX CIIOEB, M,

I, - MOMEHT HHEPLIUH TUTHTHI 13 eHoGeTona [TBC-]I, m*.

1(t, +t ot —t }

1ab:§{(_‘vb2 : +znj {_@2 ; _zn” @®)
(1, +t Pt -t ¥

[ =2 2l R

b 3{[ 2 an ( 2 znj}? (9)

rae t, - odmas ToymmuHa acharbTOOETOHHBIX CII0EB, M;
t, - TommuHA uThl u3 neHooderona [TbC-11, m;

z, - KOOPAMHATHASA NPUBA3KAa HEWTPAIBHON OCH IO BEPTUKAIH, M.

{1 E“”]t t
T |t
_Eb— (10)

Zﬂ E 2
2-(51’ ‘tab+th
“
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o=y an

rae H - TONUHA OJHOCIOHHOro MOKpbITHA M3 ieHobeToHa [TBC-]1, M.

HpI/I 9TOM HOJI’KHBI BBITIOJIHATHCA Y CJIOBHA

2
[tb] > Lo H Ly 2 ¥ pmin
1, E, )
Tabnuna 2
O01mas MHHUMAJIbHAsA TONIIMHA
CpenHemecs4Hast TEMIIEpaTypa BO3ayxa Haubo- ac(anbTOGETOHHBIX CIIOEB 7, ., CM
Jiee X0IoAHOro Mecsua, °C .
L, II xateropus III, IV xareropus
Musyc S u BeIle 9 7
Ot munyc 5 o musyc 15 12 9
Hwxe munyc 15 unu uucno nepexonos 16 13

TeMnepaTypel uepe3 0 (Homnp) 50 pas B roay

llocremoBaTenbHOCTD ONPECICHNUS 3HAUCHAS [1:

- 3amaemcs H (TOMIUHOM 0JHOCTIORHOTO MOKPHITAA U3 eHoOeToHa [TBC-/T).

- OmpenensieM yIpyrylo XapaKTePUCTUKY MOKpbITHA 3 ieHobeTona [TBC-/1;

/v:H.JEbv(l;‘/‘gz)’ (12)
! 6E;(1- 14,)

rae I, - ynpyras XxapaKTepECTHKA OJHOCIOHHOH mmuTe! u3 nenoberona IIBC-1, m;
E, vy, - Mmoaynp ynpyroctd u kodhduuuent ITyaccona meHoGerona ITEC-]

(tabmuua [1.A.1);

u,- koo dumment [Tyaccona ocCHOBaHMS;
E? - 5KBUBAJICHTHBIA MOAYJIH YIIPYTOCTH ocHOBaHuA, MIIa.
DKBUBAJIEHTHBII MO/IYJIb YIPYTOCTH OCHOBAaHUS E. yCTaHABJIMBAcM 110 dopmyiie (6).

- BrorumcnsieM pacueTHbIH M3rudaloyi MOMEHT OAHOCTIONHON IUIUTHI U3 MEHOOETOHA
I16C-11
m, = F,(0,0592 - 0,0928- In ), (13)

R
TS a =—
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- OnpenensgeM npenciibHBIN H3rHOAIOMINI MOMEHT OJXHOCJIOWHOM TUTATHI U3 TIEHOOE-

tona I1bC-IT

m = (14)

rAeR,, - pacueTHas mpovyHocTh neHoOeroHa [IBC-J] Ha pacTskeHume mpu m3rube,
MIla.
- [IpoBepsiem ycroBue MpoYHOCTH

my, <m, (15)
Ecmn ycnosue npounocru (15) He BEIIOIHAESTCS HEOOXOAUMO CIENIATh MEPEPacyerT.

21, +1,)

M":R"”"W:R”"’.tab+t,,—2-zn’ (16)
rae R,,- pacuerHas mpouHocTh nernoderona [T6C-/] Ha pacTsaxeHne npu u3rube,
MITa.

W - IPHBEACHHBIA MOMEHT CONPOTHBJICHHS IOKPHITHS, M.
Rbtb:R;zb'Kxn.'Ky‘va (]7)

rae R;, - HopMaTuBHOE conporusiaeHue neHoberona [16C-J] pacTshxeHHIo IpH H3ru-

6e (tabnuua IT.A.1), MI1a;
K,, - ko3(dunuent Habopa MPOUHOCTH CO BPEMEHEM:
- g nenoberona [16C-J] ecTeCTBEHHOr0 TBEPACHHUS:
JUIs palioHOB ¢ yMEpEeHHbBIM KimMatoM K, =1,2;

AT palfOHOB CYXOTO W Jkapkoro knmmara K, ,=1,0.

K, - xoaddurment ycranoctu neHoberoHa ITBC- /] mpu NOBTOPHOM Harpy:»KeHUH

K,=108-Q N ), (18)
rae Y N, - CyMMapHOE PacueTHOE UKCIIO0 NPHIIOKEHNH MPHBEIEHHON pacueTHOM
HATPy3KH 3a PACUETHBIH CPOK CIOyXOBI, aBT. Y N, BBIUHCIAETCS B COOTBETCTBHH C
[3.1].

K, - k03¢ dunuent, yUUTHBAFOIINH BO3ACHCTBHE MOMEPEMEHHOTO 3aMOPaKH-
BaHMUA-OTTauBaHus, K, =0,8+0,9.
4.2 KoHCTpYKIHS HOPOXKHOW OAEXIOBI OYIET YAOBIETBOPATb TPEOOBAHUAM
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[IPOYHOCTH TIPH COOTIOAEHUU YCIOBUS
o<o,,, (19)
TJie o - HAIPKEHU, BOSHUKAIOUINE B TPYHTE M CJIA0OCBA3HBIX CIIOSAX JOPOKHOM
onexapl, MIla;
Oson =~ MAKCUMAJILHOE JIOITyCKAEMOE HAMPSLKEHHUE B CIIA00CBSI3HBIX CIOAX JOPOXK-
HOW OJEXIBI U IPYHTE 3€MJITHOTO IONOTHA, MPH KOTOPOM COXPAHSETCs JHHSHHAS
3aBHCHMOCTE MEXTy JTaBJICHUEM U ocaikoii, MI]a.

JleicTByIOIINE BEPTUKAIbHBIE HAIPSHKEHUS OMPENEIAIOTCS II0 3aBHCUMOCTH:

o=L- (20)
w

TAe p — JaBJICHHUE Ha TIOKPHITHE OT pacueTHOi Harpy3ku, Mlla;
o - K03(hGUIHEHT, XapaKTepHU3YIOIHii yObIBaHHE BEPTHKATBHBIX HANPSKEHUH B

JIOPOXKHOM ofexIe

nY(E,)"
oo 2] e
2R) | E,
”yodhod+t£
SALATTI )
Ctg¢+¢—£

TIE Yo — YACHABHBINA BEC MATEPHAIIOB JOPOXKHOM ONEXK bl HA PACYETHON TOYKOM,
MH/m;

¢ — YIeNbHOE CLEIUICHUE IPYHTAa IO/ pacyeTHOM Toukoi, MITa;

¢ — yroJ BHYTPEHHETO TPEHHA IPYHTA T10/] PACYETHOM TOUKOM, Ipa;

hoo - TONIMHA KOHCTPYKLMH JOPOKHOM Oiexk B! HaJl PACHETHOM TOUKOM, M;

Eso - CPETHEB3BEIIEHABIA MOJTYIIb YIIPYTOCTH CJIOEB AOPOMKHBIX OMEK, HaXOs-

MXcA Haj pacueTHOH Toukoi, MIla.
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CxeMa K pacuery IIOpO)KHOﬁ OHCHKABI IO BEPTUKAJILHBIM HAIIPAKCHUAM

(x popmymam 21, 22)
E. (rabn. TLB.1) % (a6n. ILL.1) ti,
crou actansrobeTona - - —F.
E,, (rabn. I[1B.1) Y (tabn. I1.T.1) L
-
cioit "TlenoGerona < E, (tabn. [LA.1) ¥, (tabn. ILA.1) t,
"COBBU-I"
- N
~ 1 A ~
E,
JOMONHUTENbHEIE CIOH < o (Hpunoxerne B) t
OCHOBALHASA c.
(necok, IIT'C 1 T.11.)
¥, (raon. ILI1)
-
.B
[PYHT 3eMJISIHOTO TIOJIOTHA
ETP
(Prp
Crp
Vo

ab

1+ttt

— Eubtab + Eabt + EI) th

B pacuetHoif Touke A: k=t +15, +1,; E

00 00

— 3 — —
E.,=E,” no dopmyne (6). rne £, = E,, E,=E,,
Cos (00 — XapaKTepl/lCTl/lKI/l JOMNMOJIHUTECJIBHOI'O OCHOBAHU S

8 I3 " n
v = Varlas T Vartas T Vils
0 = FE——
Lyt T,

Bt HENL, HE, +Et

B pacuernoii touke b: k=1, +¢1 +t, +t;  E, = -
1, 1, 1, +t

Ezp :Ezp

C, ¢ — XapaKTEPUCTUKH I'PYHTA 3eMJISIHOTO HOJOTHA

_ Yorlo T Varloy T Vply + 7,0
£+t +t, +t

ab

00
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5 IIpumepnl pacueTa AOPOKHBIX 0EHK

IIpumep Nel

Ucxoanbie naHHbIE:

Paiton ctpourtennscTBa — JIeHMHrpackas o0jacTh

Kareropus poporu — 11

Hopoxno-knmumMaTuueckas 3omaa — [

PacuetHbIiii cpok ciy:k0bI KOHCTpYKimH — 20 et

Tun Harpysku — A 11,5 (F,= 57,5 xH, p = 0,6 MITa = 600 xH/m)
VIHTeHCHUBHOCTH ABIKEGHHA Ha KOHEL CpPOKa ciyxkObl N, = 3200 aB1/cyT
[pupateHre MHTEHCHBHOCTH JBHKEHUA g = 1,04

k=13

Cxema yBnaskHeHHUs pabodero ciost — 3

I'pyHT pabouero cnos 3eMIAHOrO MOJOTHA — NECOK MBLIEBATHIH, 2, = 60 MI1a,

(W/W,y = 0.,9), ¢ = 0,003 MITa, gen= 33", 1o = 0,3

KoHcTpynpoBaHue U pacdeT J0POKHOM 01k AbI € acPaTbTOGETOHHBIM

MOKPBHITHEM Ha 0CHOBAHHH, BKJIIOUAK0ImeM cJ10ii u3 neHoGerona [NBC-J1

IIpensapurensho, ¢ yderom pexoMenmarmii O/IH 218.046-01 [3.1] nHasHawaroTcs

MarepHabl KOHCTPYKITMH JOPOXKHOM OEMK/IbI:

Monyns ynpyroctu E, MITa HopmaTtiBHOe
IIpY PacieTe. COTIPOTUBNIEHHE
Marepuai ciost 110 JAOIY CTHMOMY TI0 BEPTH- PACTSKEHHIO TIPH
ynpyromy KaJIbHBIM wrube, R, MIIa
nporudy HAIPSUKEHUSIM
AcdaneTobeTOH TUIOTHBIA Ha GUTY-
me mapku BHJT 60/90 3200 1800 )
AcansTobeTOH  BHICOKOIIOPHCTRIA
Ha Guryme mapxu BHJI 60/90 2000 1200 )
IeroGeron ITBC-JT D800 4400 500 1,6
ITecok cpemHel KPyHOCTH 120 120 -
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Pacuer npouHocTu c/10st ocHoBaHus u3 meHooerona IIBC-J

1. BorumcigeM cyMMapHOE KOJMUECTBO NPWJIOKEHHUN PAcYeTHBIX HAIPY30K 3a CPOK
ciryx661 mo opmyne (3.7) [3.1]:

K, 29,78
>N,=07-N,-—T,.-k, =0,7-3200- "7

T D)
q

-125.1,49 = 5896680 asbr.

]

roe. K, =29,78; T, =125 nueif, k, =1,49.

Pacuernas Harpyska f, = F -k, =57,5-13 = 74,75 xH,

Pacuernnrit paanyc oTmeuaTka koneca R = Fo _ | 7475 _ 0,199 M.
z-p  \3,14-600

2. 3amaeMcs TOMIIMHON 0gHOCTONHOTO OKpEITUA U3 nenobetona [16C-J] H = 30 cm.
3. Onpenensem [, mokpeituss u3 nenoberona 115C-/I, npeasapuTebHO Ha3HAYMB

TOJIIIIMHY CJI0S OCHOBAHUA M3 Mmecka cpenHeit kpynHoct — 0,5 M.

2 4400(1- 0,3
J o) g0, 000 oo,
6E>(1- p2) 6-100,33(1—0,2%)
rac
E
5 _E, _ 60 _

1 - 4 1
172~ 1- E.} -arctg 11 £, S.E 1,2, 1- 60 " arct L1 12092 _05
T E T \E D T 120 180 60/ 0398

*

= 100,33 MIla

* . V-
OKBHBAJICHTHBIN MOLYJIb YIIPYyTrOCTY OCHOBAHUS ONPENENIAETCS AN ABYXCIOHHON KOHCTPYKLMH U3

necka cpenHeﬁ KPYIIHOCTH TOJIITUHOH O,S M Ha rPYHTOBOM OCHOBaHUHU M3 MECKa MbUICBATOIO.

4. BoruucrsieM pacyeTHBIH ¥ MPERETbHbIH N3rH0ar0Ie MOMEHTBI
m, = F,(0,0592-0,0928 In ) = 74,75-(0,0592 — 0,0928 - 1n 0,348) = 11,744 xH-m/m,

e a=R_01% (a4
I, 0572

¥y

=10,484 xH-M/m,

S R,H® 0,699-030°
* 6 6
rie R, =R}, -K,, K, K,=16:12-0,404-0,9 = 0,699 MIla,
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opu K, =12, K, =1,08- Q. N,) " =0,404, K, =09

IIpoBepsiem ycioBue: m; <m,

11,744 xH-w/m > 10,484 xkH'M/M - YCJIOBHE HE BBIIIOJIHEHO
5. 3agaeM TONMIOMHY OAHOCIOHHOTO MOKpPBITHS U3 eHobeToHa ITEC-J] H = 34 cM

B pesysbTaTe MOBTOPHOTO pacteTa HOIyYaeM:

my=12,612 xkH-M/M < m, = 13,466 kH-M/M - YCIIOBAE BBIIOJIHEHO

6. Ilpuanmaem Tommuny neHoderorna [I6C-J 1, = 0,20 m s IBYXCITOWHOTO OKPHI-

TSI ¥ OLIpeierisieM ToNuHy achanbrobeTona

E *ok
t,=(H-t,) 32 = (0,3470,20)&}4400 =0,17m
E, 2400

ok
CoOoTHOLIEHHE TONMIMH BEPXHETO M HIDKHEro a/0 c10eB npuHuMaeM 1/2, Toraa cpeaHeB3BelleH-

HBII Mofy b yripyroctd a/6 cioes 12, = 2400 MITa.

VYenoswe 1, =017 m>t, . =016 » cobmopaercs.

IIpoBepsem ycnosue

3

2
t
(—"J =136> Ly _ 0,55 - YCIIOBHE BBHIMIOJHEHO
b

ab

7. OnpeaensaeM NPHBEACHHYIO IIIHHAPHYESCKYIO MKECTKOCTh ABYXCIOHHOH KOHCT-

pyKnmu:
_E,-l,+E,-I, 2400-0,00316 +4400-0,00137

2 > =14,327 N]]-I‘MZ/M,
IEy7) 1-0,225
e

B

e

3 3 3 3
[, =i|[fetl | [lazt_, )| 1017402 0,027) +(w —0,027) ~000316 M*
3 2 2 31 2 2

3 3 3 3
PR | S B e S Y w-o,m] {w—o,onj ~0,00137 M*
3 2 2 " 3 2 2

E
(17 “”J-ta,,-t,, (1—w}0,17~0,2

E
z, = — = 211(3)0 =0,027m
A ELIV, 2~(—-o,17+0,2]
E, 4400
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8. OmpenensieM npeneibHBIA M PACUETHBIH M3THOAIOIMIME MOMEHTHI ABYXCIOWHOM
KOHCTPYKLHH:
M, =R,, - W =0,699-0,0285 =20 kH-m/m,

21, +1,)  2(0.00316+000137)

= =0,0285M°
lLy+1,-2-z, 017+02-2.0027

roe

M, =F,(0,0592-0,0928  Inar) = 74,75 (0,0592 - 0,0928 - 1n0,308) = 13 kH-w/nm,

— 2.Bl—pu ? } G- 2
e 7-Ro019 _oie ) _ [2:14327-(1-0,225 ):0,647 "
L 0,647 E 100,33

IIpoBepsiem ycitoBHE IPOUHOCTH:

My =13 kH-m/m < M, ky, = 20-1,0 = 20 kH-M/m - YCIIOBHC BBITOTHEHO.

9. Tlo pesympTaTam pacueTa NMPHHEMAEM CIEAYIOLUIYI0 KOHCTPYKLHIO IOPOXKHOH

013K IbL
Marepuan crnos h cnos,
cM
AcdansToberoH wIoTHbIN Ha 6utyme mapku BHJT 60/90 17
AcdansTobeToH BICOKOIOPUCTHIH Ha duryme mapku BHJL 60/90
TlenoGeron ITEC-JI D800 20
Tlecok cpenHeil KpynHOCTH 50

Jlns onpezeneHus TOMIHMH coeB acanbToOeTOHa 33/1a€M TONIIUHY BEPXHETO CIIOA

1, =6cM.

Torza ¢ - Byt =Ly oty _ 2400-017-3200:006 _ (o0 1o
E" 2000
Acdansroberon miorHsii Ha 6utyme BHJT 60/90 t,=6cM
AchanbTobeToH BRICOKOMOpHUCThIA Ha Gutyme BHJI 60/90 t,=1lcm
Ienoberon IIBC-J| D 800 1,=20 cm
ITecok cpenHell KpyHOCTH t=50cMm

I'pyHT 3eMIAHOTO MOJOTHA

Puc. 23 TlpensapurenbHast KOHCTPYKIUS TJOPOXKHOM ONEXKIBI
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Pacuer no BetnunHe BEePTHKAJILHBIX Haﬂpﬂ)KeHﬂﬁ B CJIA00CBSA3HBIX CJIONX

JOPOKHOM 0€’KABI H B IPYHTE 3€MJISIHOIO OJIOTHA

1. Onpenensaem aeificTBYIOLTHE BEPTHKATBHbBIE HANPSKEHHMS HA KOHTAKTE «IIEHOOETOH

IIBC-I ~necok»: P 06 _ 0,099 MI1a,
o 6,083

noV(EN 037 Y[ 919 \**
rme ow=1+ 2| |22 =14+|= ——| =6,083
D) E 0,398 ) (10033

2. OnpenensieM 0MyCKAaeMbIe HAMPSIKEHUS:

7Y oy + 700149037 + 7 0005
G oon - B +VosPoo = p- g 3; +0,0149-0,37 = 0,082 MIla
clgp+o— c1g33’ +—-33" -
goTom, €7 T80 >0 T2

o = 0,099 MIla > G = 0,082 MIla - YCIOBHE NPOYHOCTH HE BBITIOJTHEHO.

3. 3agaem TommuHy cios u3 nenoberona [TBC-J1 z,= 25 cm.

B pesynbpTare mOBTOPHOTO pacuera mojryyaem o=L= 702’24 = 0,083 MIIa,
a) b
nN(E,\" 042 Y’ o
rage wo=1+|-2 20 =1+ = 869 =7,264
D)\ E: 0,398 ) {10033
v b+ 7-0,0141 ~0,42+%
Coom = —EP, Y ooMos = ~ 8 ——+0,0141-0,42=0,084 MITa
clgp+ o —— c1g33° +——.33° - =
gore 2 o 180 2

o = 0,083 MIla < Gon = 0,084 MIla - YCHOBHE MPOYHOCTH BHITIOJHEHO.

4. OnpenenseM IeHCTBYIOINHE BEPTHKANbHBIE HANPSKCHHA HA KOHTAKTE «IECOK-

. p_ 06
HT»! o=+= = 0,021 MI1:
Py o 2835 &

n V(E " 0,92 Y (462"
roe o=1+| -2 || =2 =1+ — | =2835
DJ\E, 0398 ) \ 60

5. OmpenenseM I0IyCKAGMBIC HATIPSIKCHHSI:

ay o, + tﬁ 7-0,0162-0,92 + %’;’?3
o =224y b,y = ~ 1833 1 0,0162-0,92=0,128 MIla
T
ctgp+o—— ctg33° +-— .33° -2
g0y £27 g0 2
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o= 0,021 MIla < Ggon = 0,128 MIla - YCIIOBHE MPOUYHOCTH BBIIOJIHEHO.

CTO

KoHcTpyKIusa 10posKHOM 01eKIbI YI0BJIETBOPAIOLIAS

YCJIOBHSAM TPOYHOCTH

ActanbTobeToH MoTHBIHA THI A, Mapku I, Ha Gutyme BHJT 60/90,

no 'OCT 9128-97, Ky = 0,99

t;,=6cM

no I'OCT 9128-97, K, = 0,98

Actanbroberon Beicokonopuctsiii Mapku I-11, na 6uryme BHJT 60/90,

t,=1lcm

Tenoberon ITBC- D 800, R;, =1,6 MIla 1,=25cm
Ilecok cpenneit kpynHoctu o 'OCT 8736-93,
Ky >3 m/cyT, Ky = 0,98 1=50cMm

I'pynT 3emnstroro monotHa, Ky = 0,95

AN

Puc. 24 KoHCTpYKIUA JOPOKHOM OJIEK b

Hpumep Ne2

Hcxoanble jaHHbBIE:

Paiion ctpourenbcTBa — MockoBckad 00nacTh

Kareropus noporu —I-a

HopoxHo-KmuMaTnieckas 30Ha — I,

PacuetHbiif cpok cyxOB KOHCTPYKipu — 18 jier

Tumn marpysku — A 11,5 (F,= 57,5 kH, p = 0,6 MITa = 600 kH/m?)

CyMMapHOe KOJIMYECTBO MPUITOKEHUI PacueTHBIX HarPY30K 3a CPOK CITYKOBI

> N, =2441654 aprT.

kd = 1,2

Cxema yBnaxkaeHHs pabouero cios — 1

I'pyHT paGouero cnos 3eMJITHOro HOJ0THA — HECOK MBUTEBAThIH, £, = 72 Ml]a,

(W/ Wy =0.,7), c = 0,004 MITa, pon— 23,5°, 1t = 0,3
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KoucTpynposanue 1 pacuer J0POKHOH 0JeKIbI ¢ ac(haibTO0eTOHHBIM

MOKPBITHEM HA 0CHOBAHHMY, BKJIIOYAIOIIEM ¢J10ii n3 nenoOerona II6C-/1

[Ipensapurensho, ¢ yuerom pekomenmarmii OJH 218.046-01 [3.1] ma3mauaroTcs

MaTepHraibl KOHCTPYKIMA JOPOKHOMN OFEHKIbL:

Monyne ynpyroctu E, MIla HopMmaTHBHOE
ITpH pacieTe. CONPOTHBIICHNUE
Marepuan ciost 0 JOITy CTHMOMY IO BEPTH- PACTSKEHHIO TIpH
yOPyTOMy KaJIbHbIM wsruGe. R*. MIla
nporudy HaNPsHKSHUAM e
AcdanbTo0eTOH IIOTHBIIN Ha
6uryme mapku BHJI 60/90 3200 1800 )
AcdanpTo6eToH OPUCTHII Ha
6uryme mapku BHJI 60/90 2000 1200 )
Tlenoberon ITBC-JT D1000 5650 620 3.5
Ilecok cpenHell KpyTHOCTH 120 120 -

Pacuer npounocTH ¢J1051 ocHOBaHusi u3 rmeHooerona IGC-/

1. PacuetHas Harpyska F, =F, -k, =57,5-1,2 =69 kH;

PacuetHrIl paanyc oTIeUarka Kojgeca R = Fa _ o _ 0,191 M.
z-p \3,14-600

2. 3agaeMcs TONMHOM OJTHOCIONHOTO MOKPBITHs U3 ieHoberona [IBC-J1 H = 30 cm.
3. Onpenensem /, nokpeitus u3 nenoberona [1I5C-J1, npeasapuTenbHO Ha3HAYHB TOJ-

IMHY CJIOA OCHOBAaHMS M3 IecKa cpeaneii kpynmHocTd — 0,5 M.
e 5650(1- 03"
= H oy L0 H) 5 | 5000203 e
6E>(1- p12) 6-107(1-0,2%)
E 72
° 4 1 4 ! -
1_2. 1- E, )’ -arctol 11- E, 3.& 1—2- l—(nJ3 " arct 11 12032 0.5
T E “\E ) D r 120) | 180 72) 038

=107 MITa"

*
OKBUBaJICHTHBIIT MO JIb YIIPYTOCTH OCHOBAHHS ONPEAEISCTCS AN ABYXCIOWHOW KOHCTPYKLMHU M3

necka cpeaHeii KpymHOCTH TONMKHOH 0,5 M Ha rPYHTOBOM OCHOBAaHHH U3 ITECKA MBLIEBATOrO.
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4. Berancsem pacyeTHbIH H MPEAEIbHbIN H3ru0aloie MOMEHTHL:
m, = F,(0,0592—-0,0928 Ina) = 69-(0,0592 - 0,09281n0,314) = 11,49 xH-m/m,

rue a:ﬁzo’—lg:O,TSM
1, 0,608
_R,H? 1616-030°
. 6
rae R, =Ry -K,, 'Ky K =35-1,2-0,428-0,9 =1,616 MIla,

m =24,24 xH-m/m,

mpu  K,,=12, K, =108-(Q_N,) " =0428, K,=09.
TIposepsiem ycinosue: my, <m,

11,49 xkH-m/m < 24,24 kH-M/M - YCIIOBHE BBILIOJHEHO

5. [Mpunumaem Tonmny neHoberona IIBC-JI #,= 0,20 M ABYXCIIOWHOTO TOKPBITHS 1

ompeAersieM TOMIHUHY acdanbrodeToHa

ty = (H ~1,)3| 2 = 030-020)-2 20 013"
E, 2400

-
CooTHOLIEHNE TONMIIMH BEPXHETro U HIDKHEro a/6 cioeB mpuHuMaeM 1/2, Torna cpeHeB3BeLISH-

HBI MOZY b yIIipyrocTu a/6 crnoes E, = 2400 MIla.

VYenosue 1, =013 m>t, . =012 u cobmomaercs.

IIpoBepsem ycrnoBue

2
t E
{rb] =237> P—“” = 0,42 - YCIIOBHE BBIMIOTHEHO
ab “b

6. OnpenernsseM NPHUBEICHHYIO IMHIPHUYECKYIO JKECTKOCTh ABYXCIOWHOM KOHCT-
PyKIu

)

p_Ls A, +E T, _ 2400-0,00244 + 5650-0,00094

1-u,’ 1-0,225°

3 3 3 3
IS I t.—1 -
Ly=d|(feth | [ttt ) |_L(O13102 o 5h0g) ([ OL302 4 0008] |=0,00244 '
30 2 2 3 2 2

3 3 3 3
1) 2 — -
IA Lttt —z, | - L 1 -z _1 M_O’Ozgg _ M_o’ozgg =0,00094 m*
3 2 2 3 2 2

=11,734 MH-M*/m,

Hsnanve oduumancHoe 69




CTO

E
1-—2 |.¢, -1, 1—@ -0,13.0,2
B 5650

" E, ~ 2400
| Ea . 2. 222 013+02
2 [Eb ta,,+tb} (5650

=0,0298 M

7. OunpenensieM TpeAeNbHBIE U pacdeTHHIH H3rubaroliie MOMEHTHl IBYXCIIOWHOMH
KOHCTPYKLIUH:
M, =R, -W =1616-0,025 = 40,4 kH-m/m,

A1, +1,)  2(0,00244 +0,00094)

- =0,025m°
t,+t,—2-z, 013+0,2-2.0,0298

rne W=

M, = F,(0,0592 - 00928 Inar) = 69- (0,0592 — 0,0928 - 170,323) =113 kH-m/wm,

— R 0191
o =—=
L 0593

rae =0,323, L=: =
A 7 107

£}

B ll—y ? 2
2-B-{1-p,, _3\/2~11,734~(1—0,225):0’593 "

TIpoBepsieM ycClIOBHE IPOYHOCTH:

My=11,3 kH'Mm/m < M, kyp = 40,4-1,0 = 40,4 kH-m/M - YCIIOBHE BBITIOJIHEHO.

9. ITo pe3ynbTaTaM pacuera NPUHUMAEM KOHCTPYKIMIO JOPOKHOW ONEKIBI

Martepuan ciost h cos,
M

AcpanbToberoH mIoTHbIHA Ha dutyme mapku BHJ 60/90 13

AcanbroberoH nopucThlit Ha Gutyme mapku BHJI 60/90

Ienoberon [TEC-J1 D1000 20

Iecok cpenHel KPyIIHOCTH 50

Jutst omipeaesieHust TONIIMH ¢j10eB achaabro0eTOHA 331aeM TOJIIMHY BEPXHETO CII0S

5, =5 cM.

Torza 1 = Ey 1, —Eg 15 _ 2400-013-3200-0,05 0076 ~ Som.
E}, 2000
Acodansroberon miorHslii Ha Gutyme BHJI 60/90 t,=5cMm
Acdansroberon nopucterii Ha 6utyme BHJT 60/90 15, =8cMm
IlenoGeron IIBC-/1 D 1000 1,=20 cm
IMecok cpenHeil KpynHOCTH =50 cm

I'pyHT 3eMJITHOrO MONOTHA

Puc. 25 TlpensapurenbHast KOHCTPYKLUS JOPOKHOMN ONEHKIBI
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Pacuer mo Be,IMUNHE BEPTUKAIbHBIX HATIPSKEHHI B CJIA00CBSI3HBIX CJI0X
JIOPOKHOI 0eXKIbI U B TPYHTE 3eMJISTHOT0 I0JI0THA
1. Ompenensem AeHCTBYIOIINE BEPTUKATbHbIE HAIIPSKEHUA HAa KOHTAKTe «II€HOOETOH

06
IIBC-/I - necok»: o=£- = 0,114 MI1a,
@ 525

2 0,8 2 0,8
h, )\ [E '
rae o=1+ Zoo | (0337240 =525
E? 0,382) \ 107

2. OnpenensieM J0TyCKaeMble HAIIPSHKSHHAS

ay h, + 7-0,0151-0,33 +%
p 32
O iom g;f + 7 ooPos 8 +0,0151-0,33 = 0,066 MIIa
ctg¢+¢7—5 ctg32°+%~32°7;{

o =0,114 MIla > Gzop = 0,066 MIIa - YCIOBUE OPOYHOCTH HE BBIIIOJIHEHO.

3. 3amaem TormmmHY cios u3 neHoberona [IBC-J ¢,=32 cm.

B PE3yabTaTE MOBTOPHOI'O pacuyeTa mojrydacm

o= -9 _oo72Mmma,
o 831
2 0.8 2 038
rie o=1+ heo Eu =1+ 045 854 =831
D)\ E 0382) (107
v h, +t 7-0,01380,45 + 7 %004
Toon = —ipwwhw = ‘832" | 0.0138.0,45=0,0733 MITa
cige+o—— cg32  + -2 307
E0TP7y ¢ 180 2

o= 0,072 MIla < Gpop =0,0733 MIla - yCIOBHE NPOUYHOCTH BBIIMOJIHEHO.

4. OnpenenseM ACHCTBYIOIIUE BEPTHKAIBHBIC HANPSKEHHS HA KOHTAKTE «IECOK-

) p_ 06
TPYHT»: oc=== = 0,021 MIIa,
0 2864

n V(EN" 095 \2( 4678\
rie o=14| e || e | _p [ 09 ) [AT8 )T hea
p)\E, 0382) \ 72

5. OnpepensieM AOIMYCKAaeMblE HANPKEHHUS:

v ,h, +l’w 7r~0,016~0,95+%
0'00,,:—3,;:+7/th: . ‘g =—+0,016-095=0,082 MITa

ctgp+@—— ctg235" +—.235" - —

E0TO, & 180 2
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o= 0,021 MIla < G = 0,082 MIIa - YCIOBHE MPOYHOCTH BBIIOJHEHO.

KoHcTpykiuust 10posKHO# 01€KAbI YI0BJIETBO PAKOIIAL

YCJIOBHUSIM IIPOYHOCTH

Acdansroberon mnorHslii Tun A, mapku I, Ha 6uryme BHJT 60/90,

no 'OCT 9128-97, Ky = 0,99 t,=5cMm
Acodansroberon nopuctsiit Mapku I-I1, va 6utyme BHJT 60/90,

no 'OCT 9128-97, Ky, = 0,98 t,=8cMm
Ieno6eron IIBC-JI D 1000, R, =3,5MIla 1,=32cMm
Iecok cpenneit kpymuoctu no F'OCT 8736-93,

K> 2 m/cyT, K, = 0,98 t=50cm

I'pynT 3emasaHoro nosnorsa, Ky, = 0,95

Puc. 26 KoHCTPYKIHA JOPOKHOMN OJEKIBI

Tlpumep No3

HUcxoanble JaHHBIE:

Paiion crpourenbcrea — JlenuHrpaackas odnacTs
Kareropus noporn — 111
JlopoxxHo-kmuMaTrueckas 301a — [,

Pacuernsiii cpok ciyx0b KOHCTPYKIMH — 20 JieT

Tun narpysku — A3 (F,= 65 kH, p = 0,6 MITa = 600 kH/m")

CyMMapHOe KOJHYECTBO MPHUIIOKEHHM PACUETHBIX Harpy30K 3a CPOK CITYKOBI

>N, =237685,4 apr.

ka=13

Cxema yBrmaxkHeHUs pabouero ciosg — 2

I'pyHT pabouero cios 3eMJLTHOTO IIOJIOTHA — CYIIECH IIBLIEBATHIE,
E,,=40 MITa (W/W,, =0,7), ¢ =0,003 MIla, gon= 22", t,= 0,3
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KoncrpynpoBanue u pacuer J0POKHOH 0JeKIbI ¢ acC(PasibTOOETOHHBIM

NMOKPbITHEM HA 0CHOBAHHMH, BKJIIOYAIOIIEM ¢J10ii n3 neHoberona I6C-J1

[Tpensapurensho, ¢ yaerom pexomengauuii OJJH 218.046-01 [3.1] na3naua-

IOTCSI MaTe€pPHabl KOHCTPYKIUHU TOPOKHOM OJIEXKIBI:

Monyns ynpyroctu E, MITa HopMaTHBHOE
1py paciere. COMPOTHBJICHHE
Marepuan cios 10 Oy CTHMOMY 10 BepTH- PACTSKEHHIO TIPH
ympyromy KaJIbHbIM usrube, Ry, , MIla
nporudy HaNpSKEHUAM e
AcanbTobeTOH MIOTHBIA Ha OUTY-
me Mapku BHJT 60/90 3200 1800 )
AcdanpTobeTOH HOpUCTHIT Ha Ou-
Tyme mapiu BHIT 60/90 2000 1200 -
Ienoberon ITIBC-I D700 3650 450 1,25
Tlecok Menkuit 100 100 -

Pacuer npouHocTH cjiost ocHoBaHuA 13 neHoderona INC-/1

1. PacueTHas Harpy3ka F, =F, -k, = 65-13 =845 kH;

PacuerHsIlf paqnyc oTnieyarka Koineca R = Fo _ | 845 =0212 M.
z-p \314-600

2. 3agaeMcs TONIHHOM OTHOCIONHOTO MOKPHITHA K3 eHoOetona [IBC-J1 H = 37 cm.
3. Onpenensem /, MOKPHITHA U3 MEHOOETOHA, MPEABAPHTEIBHO HA3HAYMB TONIIUHY

€105 OCHOBaHMS U3 Iecka MeJIKOro — 0,4 M.

E (1-u’ 3650(1-0,3*
=g AT o5 300003) g,
6E: (1-42) 6-69,79(1-0,2%)

e
o E, ) 40 ~
o 2 T z T
,g 1- ﬂ ? arcto 11- s 3.£ 172 1- ﬂ ? 'larct 1,1 ﬂ) 3‘ 074
E, e ) D z 100) | 180 40 ) 0424
= 69,79 MITa"

*
OKBUBATIEHTHBIH MOZYJIb YIPYyTrOCTH OCHOBAHUS ONPEAEIASTCS AJIsl ABYXCIIOMHOH KOHCTPYKIHH H3

MecKa MEJKOro TOMKHOI 0,4 M Ha TPYHTOBOM OCHOBAHHU U3 CyNecei MbIIeBAThIX TBEPADIX.
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4. BeruucssieM pacyeTHbIH U IPeAETbHBIH H3rn0aromme MOMEHTHI:
m, =F,(0,0592-0,0928 - Incr) = 84,5-(0,0592 — 0,0928 - 1n 0,283) = 14,899 xkH-m/m,

e a=K=222_ 05
[, 0,748

y

_R,H* 0,668-037°
‘ 6 6

rae R, =R -K,, K, K, =12512-0495-0,9=0,668 MIla,

m =15,252 kH-M/m,

npu  K,,=12, K,=108-Q_N,)"* =0,495, K,=09.
IIposepsieMm ycnoBue: m, <m

u

14,899 xH-m/m < 15,252 kH-M/M - YCIOBWE BBIIOJIHEHO

5. Ilpuaumaem Tommuny neHoderona [IBC-J #,= 0,23 M 1ByXCIORHOTO IOKPHITHA U

OIIpeeIIsieM TONIHHY achaabTo0eTOHA

t,=(H-1,): E, =(0,37—0,23)-s/3650 =0,16M"
E, 2400

k%
CoOTHOIIIEHHE TOJIIIMH BEPXHETO W HIDKHErO a/0 coeB mprHUMaeM 1/2, Torma cpenHeB3BelleH-

HbIM MOy JIb yrpyroctu a/6 cioes £, = 2400 MITa.

Ycnosue ¢, =016 m>1¢,,. =013 m coOMOTAETC.

ab,min
IIposepsiem ycioBue

2
1 E

[1—”] =204 > F” =0,66- YCIOBHE BBHITIOJHEHO
ab 78

6. OnpenensieM MPHUBEACHHYIO MIMHAPUIECKYIO JKECTKOCTh JBYXCIOWHOW KOHCT-
PYKLIHH.

_E,-1,+E,-I, 2400-0,00323+3650-0,00189
1-u,’ 1-0,2252

B =15,847 MH-M*/m,

rae

3 3 3 3
1|(¢,+t, t,—t —
Ly=a|[fetle s | 2zt | | L[ OOH02 o010] 4 202 g010| |~00032: w
3 2 2 3 2 2

3 3 3 3
1, +1 t, - -
A :1 M_zn - ”b_tb_z =1 M_())O]g — M_O’mg =0,0018¢ mt
3 2 2 ! 3 2 2
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E
{1 “”J~tab~t,, (1—@}0,16.0,23

E
2= - = 23460500 =0,019m
[ Pa 2| £22.016+0,23
2 [Eb ab”bj (3650 Jj

7. OnpenenseM npeAenbHBI W PACcUCTHBIH HM3THOAIONINE MOMEHTHI ABYXCIIOWHO#H
KOHCTPYKITHH.
M, =R,, -W =0,668-0,029 = 19,4 kH-m/m,

21, +1,)  2(0,00323+0,00189)

= =0,029M°
L,+1,—2-z, 016+0,23-2-0,019

rae W=

M, = F,(0,0592-0,0928 - Incr)= 84,5 (0,0592 — 0,0928- 120,283) = 15 xH-m/m,

_ 2-B-ll-u,’ . -{1-0,225°
R _0212 ') _ 3\}2 15847-(1-0,225 ):0’7 19

=0,283, L=3
L 0,749 E’ 69,79

TIpoBepsieM ycnoBre NPOYHOCTH:

My=15 kH-M/m <My kyp=19,4-1,0 = 19,4 kH'M/M - YCIIOBHE BBINOJIHEHO.

9. Ilo pe3ynpTaraM pacuera NPHHAMAeM KOHCTPYKIHIO JOPOXHOM OJEKIbI

Marepuan ciost h cros,
M

AcdanbroberoH IoTHEI Ha Gutyme Mapku BHJL 60/90 16

Acdansroberon moprcThiii Ha Gutyme mapku BHJT 60/90

TTeno6eron IIEC-JI D700 23

ITecok MemKui 40

Jliiss ompenenieHus TOMIIUH CI0eB achanbToOeTOHA 33/1aeM TONIIMHY BEPXHETrO CIIOs

5, =5 cM.
E, 1, —E -1 .0.16-3200.

Torma ¢, = Lol ~Fo la _ 2400-0,16-3200-0,05 _ 0112 m~1lem.
LY 2000
AcpanbrobderoH mwiorHslil Ha butyme BH]T 60/90 t,=5cm
Acdanbroberon nopucrsiit Ha Guryme BHJT 60/90 t,=1lcm
Menoberon ITBC-/{ D 700 t,=23 cm
ITecok menkuit =40 cm

prHT 3EMJITHOI'O ITOJIOTHA

N

Puc. 27 TlpensaputenbHas KOHCTPYKIUSA JOPOKHOM OXEXKIBI
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Pacuer no BejimunHe BE¢PTHKAJBHBIX Hal'lpﬂ)l(eHl/Iﬁ B CJIAGOCBSA3ZHBIX CJIOSAX

JIOPOKHOIT 01eKABI M B TPYHTE 3€MJISIHOT0 MOJIOTHA

1. Onpez[em{eM I[eﬁCTByIOH.[I/Ie BEPTUKAJIIBHBIC HAIPAKCHKA Ha KOHTAKTE «1IeHO00eTOH

[IBC-]] - mecok»: o=L -5 _ 4 o84MrTa,
o 716

0,8 2 0,8
I 2 A X
rie o=+l | [Ee ] _p,.[ 039 | (83462 =716
D)\ E 0,424 ) | 69,79

2. OnpenensieM A0y CKaeMBbIE HANPSKSHUS:

Y by, + 2 n-0,0134-o,39+%
Oy =—— 8% iy by = & +0,0134-0,39=0,056 MITa
cagp+p—— crg3l’ + —-31" - —
8OOy £ T80 2

o = 0,084 MIla > Gzop = 0,056 MITa - YCJIOBHE MPOYHOCTH HE BBIIIOJIHEHO.

3. 3agaeM TomuuHEI cnoeB 1,=32 cm u =12 cMm.

B pesyneTare noBTOPHOTO pacuera noiydyaem

0,6
=L 20 059MITa,
o 1013
2 0,8 2 0,8
bV :
e o=1+ -2 Ew | _ 1+ 049 1 (77141 _ 10,13
D)\ E: 0,424 ) | 69,79
Tyh, +tﬁ z~o,0124-o,49+%’??3
o, = 80 oy b, = 851 L 0,0124-0,49=0,061 MITa
cigp+o- " g3l + =310 - %
2 180 2

Oron = 0,061 MIa > ¢ = 0,059 MIla - YCIIOBUE NIPOYHOCTH BBHITIOJHEHO.

4. OnpenernseM AeHCTBYIOIME BEPTUKATIbHBIE HANPSKEHHMS HA KOHTAKTE «IIECOK-

TPYHTY:
p_ 06

o =—=—"—=0,018MIlIa,
o 3261

0,8 9

h,Y(E, ) 9 Y o8

rme o=1+ Lo 2 =1+ 08 469.7 =32,61
D E 0,424 40

ep
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5. OmpenenseM I0IyCKaeMBIE HANPSKEHHUS,

TV oy, +t£ 70,0145 -o,sm%
Coon = — 7, Voolos = '8 +0,0145 - 0,89 = 0,062 MIla
cgp+o-— cig2 +2 o3
2 180 2

o =0,018 MIla < Goq = 0,062 MIla - YCJIOBHME NPOYHOCTH BHIIQJIHEHO.

KoHcTpykimst 10poskHO# 01eKAbI yA0BIETBOPSIFOIIAS
YCJIOBHSIM NPOYHOCTH

AcdanpTobeTtoH wiotHbL TUn A, Mapku I, Ha Gutyme BHJT 60/90,

o TOCT 9128-97, Ky = 0,99 15,=5cm
Acdanbroberon nopucteiii Mapku I-1I, Ha Gutyme BHJT 60/90,

o TOCT 9128-97, K, = 0,98 1, =12 cm
Iernoberon ITBC-J| D 700, R;,=1,25MIla t,=32cm
TTecok menkuii mo 'OCT 8736-93,

K> 2 m/cyT, K, = 0,98 =40 cm
I'pyHT 3emasHOrO nonotHa, Ky = 0,95

NN

Puc. 28 KoHCTpyKIus JOPOKHOI 01€xKAbI

Hsnanue obuunanbHoe 7
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IIpunoxenne A

OCHOBHBIE XAPAKTEPUCTHUKHU HEABTOKJIIABHOI"O MOHOJIMTHOI'O
«IIEHOBETOHA «COBBU-/I»

Tabmuma I1.A.1

Mapka no IJIOTHOCTH (METOAMKA MCIBI-
tanua F'OCT 17117-94, TOCT 30256-94, 200 300 400 500 600 700 800 1000

CHull 11-3-97%)

Ko dumueHT TEImIonpoBOAHOCTH B CyXOM

coctosauuu BT/(M°C) (MCTOOMKA HCTIBITAHAS
TOCT 17117-94, TOCT 30256-94, CHur1 11 | 00° | 0065 | 0085 1-0.12 1 0.15 ) 0,17 10,185 | 0.21

3-79%)

KoadpunueHT TennonpoBoIHOCTH PH PaB-

HOBECHOM BIaKHOCTH 4% (METOIUKA HCIIbI-
tamms TOCT 17117-94, TOCT 30256-94, 0,065 | 0,084 | 0,105 | 0,145 0,18 0,195 0,20 0,225

CHuII II-3-79%)

KoadunueHT TennonpoBoIHOCTH PH PaB-

HOBECHOH BJIAKHOCTH 6% (METOAMKA HCIIBI-
tams TOCT 17117-94, TOCT 30256-94, 0,072 | 0,090 | 0,109 | 0,157 | 0,186 | 021 0,22 | 0,235

CHul1 11-3-79%)

Koa(ppuumeHT TenI0npoBOJHOCTH IIPH PaB-

HOBECHOM BJIAKHOCTH 8% (METOAMKA HCIIBI-
rarns TOCT 17117-94, TOCT 30256-4, 0,085 | 0,094 | 0,117 | 0,175 | 0,192 | 0,22 | 023 | 025

CHull II-3-79%)

[Mpeaen mpounocTu npu cxatuu, MIla (me- 0,1- 0,4— 0,7— 1,2— 1,5- 2,3- 3,0- 5,6—
toauka ucteitanus TOCT 10180-90) 02 0,6 1,1 1,5 2,2 2.7 3,5 9,0
Koa(ppuumeHT 1aponpoHUIIAEMOCTH,
mr/(M-4ac-T1a) (meroauka ucmerranust [ OCT 0,28 0,25 0,22 0,2 0,17 0,14 0,11 0,09
25898-83)
Moayns yopyroctu, MITa 290 570 960 1850 | 2800 | 3650 | 4400 | 5650

PacueTHBI MOy Tb YIPYTOCTH IPH pacueTe
0 BEJIMIUHC BEPTUKAJIBHBIX Hal'[prKeHI/[ﬁ B

CIIa0O0CBS3HBIX CIOAX JOPOKHOH OJCKABI U 210 250 300 350 400 430 500 620
TPYHTE 3¢MJLIHOTO MoJIoTHA, Mlla

Koadduument [Myaccona 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
Koa(ppuumeHT mHeliHON TeMmepaTy pHOH 0,8 0,8 0,8 0,8 0,8- 0,8 0,8 108
AedopMAaIHH 10° | 10° [ 10° | 10° | 10° | 10° | 10° | 107
°C °C °C °C °C °C °C °C
[TpoYHOCTH HAa PACTSKCHHC TPH U3THOE, 0,05- | 02- [ 035—| 0,6- 0,75- | 1,15- 1,5- 2.8-
MITa 0,15 0,3 0,55 0,75 1,1 1,35 1,7 4,5
5?3%%?‘%% TCMICPATYPOTIPOBOMHOCTH, | 4 47 | 149 | 15 | 152 | 153 | 154 | 1,56 | 1.7
Bogonoriomenune, % 00BCMH. 26 24 21 18 15 12 9 7

Ipumeyanns: ./IpouHocms Ha cOBUe NO CPABHEHUIO C NPOYHOCMBIO HA Cocamue MeHbie Ha 6-8 %. 2. IIpusedenvl
Oannvie ona IIBC-J, nonyuennozo na yemenme I1[400 J[0. IIpu neobxo0umocmu mMo2ym Gvime UCnONb308aHbL PAZTUY-
Hble 006a8KY, HanoHUMeny, 6ojlee aKmuenblil yeMenm. B smom ciyyae npouzsooumcs KoppeKmuposka mabaudnbix
OGHHBIX HA OCHOBAHUL Pe3VIIbIAMO8 UCNIMAHHbIX 00PA3Y08.

Usnanne oduinansHoe 78
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[Ipunoxenue b

TABJIULbI PEKOMEHTYEMbIX HOPMATHUBHbBIX 3HAUEHUIA
MEXAHUYECKUX XAPAKTEPUCTHK ITPYHTOB

YactHas knaccuduKaiys ¥ paCueTHHIC 3HAUEHUS TTOKa3aTeleH
MEXaHUYCCKHX CBOMCTB TOP(SIHBIX TPYHTOB

Tabmuna I1.5.1

ConpoTHBISIEMOCTD
Bua mo Tox CABHIY IO KPBUILYATKE CoxuMaeMoCTh
c
BHL ryer Mila
PaznoBHA- IIpupon- |crene- | creme- TocIe yI-
HOCTD Ha’l_ H“_ HH 5 _ | HOTHEHHS |\forymy nepopmampm| Moay.ms ocazxu
BJIAK pas BO- HPHPOA- | on Harpy3-
HOCTB | IOMKE- | TOKHH HOM 3amera-| L oo E | (M1a) npu na- | €» (MM/M) TIpH Ha-
W o, | 11 |croctu HHH P=005 rpyske P rpyske P
D, |® o MITa
0,05 MITa |0,1 MITa|0,05 MIIa| 0,1 MITa
1 2 3 4 5 6 7 8 9 10 11
<300 | <25 | >75 | M3 | >0,049 >0,250
Ocy meHHBIH c3 >0,042 >0,172
(W YIUIOT- 25-40 | 75-60 | m3 >0,030 >0,125 >0,25 >0,33 <200 <300
HCHHBII) >0,033 >(,105 (<100) | (<200)
>40 | <60 | M3 | >0,019 >0,080
c3 >0,026 >0,073
300-600 | <25 | >75 | m3 |0,049-0,026|0,250-0,136
c3 |0,042-0,022(0,172-0,090 200-350 | 300-420
MaoBnax- 25-40 | 75-60 | M3 |0,030-0,017|0,125-0,060| 0,25-0,15 |0,33-0,23|(100-250)((200-370)
HbIU
¢3 10,033-0,016|0,105-0,056
>40 | <60 | m3 |0,019-0,008|0,080-0,036
¢3 10,026-0,013/0,073-0,036
600-900 | <25 | >75 | m3 |0,026-0,016|0,136-0,087
¢3 |0,022-0,016|0,090-0,066
Cpenneit 25-40 | 75-60 | M3 |0,017-0,0100,060-0,042| 0,15-0,11 |0,23-0,19| 350-450 | 420-530
BIAKHOCTH >40 ¢3 |0,016-0,011|0,056-0,035 (250-400)((370-500)
60 | M3 |0,008-0,005(0,036-0,021
¢3 10,013-0,0080,036-0,022
900-1200| <25 | >75 | M3 |0,016-0,011|0,087-0,062
¢3 |0,016-0,011|0,062-0,046
OucHb 25-40 | 75-60 | M3 |0,010-0,006|0,042-0,028| 0,11-0,09 |0,19-0,17| 450-550 | 530-600
BIIQKHBIN c3 - - (400-470)|(500-550)
>40 | <60 | M3 |0,005-0,003|0,021-0,015
c3 - -
>1200 | <25 | >75 | m3 |0,011-0,007|0,062-0,038
¢3 |0,011-0,006|0,046-0,020
M36BITOYHO 25-40 | 75-60 | M3 - - 0,090-0,085|0,17-0,15| 550-600 | 600-650
BJIAKHBIA c3 - - (470-490)|(550-570)
>40 | <60 | M3 - -
c3 - -

Ipumeuanust: 1. B ckobxax Oanvl cpedHue sHadeHUus MoOynell 0caoky, b6e3 ckoboK - MaKCuMalbHbie.
2. M3 - Mano30mbHbI Mopg (nomepu npu npoxanusanuy > 95%); c3 - mopgh cpeonei sonenocmu (95%>11>80%); .
3. Benuuunul noxazamenesi MexanuuecKux caoiiche npu npoMesiCymouHbix sHAYEHUAX SIAHCHOCIY ONPeOesAIOMCs UH-

mepnonayuer.

Hznanue obunmaisHoe
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YacrtHas kinaccuduKaIys ¥ pacueTHbIE 3HAUCHHUS TTOKa3aTeNeH

MEXAHUYECKUX CBOMCTB CanponcJICBLIX T'PYHTOB

Tabmuua I1.5.2

ConpoTHBIIEMOCTD
Pa3sHOBHIHOCTb rpyHTa | AWy 1O KPBURHATKS | oy pviaemocTh
¢ yen , MIla
I'pymnma rpyHTa Cozep- Momyms | p o 1y T
JKaHUe ompene- mocne  ym- |Achopma- OCAIKH
OpraHu- TSRO H NOTHeHHs |mum L. e
YECKUX npussak | B TPHPOA-| ., Ha- | (MTTa) P (MM/M)
Be- HAUMCHOBAHHE | (pyny. | HOM 3ae- rpy Kol i ma-|TPH  HA-
IIECTB HocTp | TAHHH P=005 TPy3Ke
rpy3Ke
II o W, %) MIla P=005 P=005
MIla MIIa
>60 Manosnax#sii | <200 >0,02 >0,03 >0,3 <150
Cpenneit
BIAXXHOCTH 200-500 |0,02-0,01 |0,030-0,015|0,3-0,1 150-400
OpraHuyecKuit Crmbio
BIKHbIH 500-1000 |0,01-0,001 |0,015-0,003 |<0,1 >400
H30BITOYHO
BIKHbIH >1000 |<0,001 <0,003 - -
(OKu IKHIT)
10-60 |Manosraxusri | <150 >0,02 >0,03 >0,5 <100
Cpenueit
BJIQXXHOCTH 150-400 |0,02-0,01 |0,030-0,015 {0,5-0,2 100-250
OpraHoMuHEPATbHbIH Crmro
BIKHbIH 400-900 |0,01-0,001 |0,015-0,003 |0,2 260
W3681T04HO
BJIAKHBIH >900 <0,001 <0,003 - -
(oxuKAi)

TIpumevanue. Benuduns: noxazameneti MeXaHUYECKUX CEOUCME NPU NPOMENCYMOUHBIX 3HAYEHUAX GIAX’CHOCMU Onpe-
oeJigromest uHmepnoasyue.

YacTtHas kmaccuukalims 1 pacueTHbIC 3HAUSHHUS MOKa3aTeleH
MEXAHUYECKHUX CBOWMCTB UJIIOB

Tabma I1.5.3
Koa¢ppumumentr unpt-
. Uncro ma-(Moayms aedopm E § sasi- ConpoTHBIAEMOCTb CABHIY 110 KPBLIb- )
OMBHI CTHYHOCTH | CHMOCTH OT TOKA3ATEIS TEKY 4ECTH |yarice cym, B 3ABHCHMOCTH OT mOKa3a-|F A B 3aBHCH-
TpyHTa | 4 I M I MOCTH OT MOKAa3aTeya
r L, a 7.
Temt Tekyyectn L, Mlla TekyuecTu I iyt
0,75- [L0- [1,5- 25- ] o 2o- 5 ]
10 15 |20 2,0-2,5 3.0 0,5-1,0 |1,0-1,5 ({1,5-2,0 25 3.0 1-2 2-3
ISIP <7
Cvnec. |3 46- |44- [39- 3,633 [33- |0040- 0035 [0,026- |0021/0.018| 2 |-
yree 44 39 [36 3.1 0,035 0021 |- 1,7*10
YaHbIH 0.018
5 <4 |36 |<33 |31 |<2.9 0,026 0,017 -2
8.6*10
7<1,<17
11 16- |14- [12- |L1-  |1,05
14 |12 |11 |05 |10
Cyrmn- |12 19- [L6- (13- |12-  |105-|0030- 0077~ 0022~ [1017(0013| -4 13
T 16 (13 (12 105 (095 (0027 |0022 [0017 |- |-  [36%10 2,6*10
0,013(0.011
13 2,6- (23- |1,8- [1,4-1,1 |1,1- N -3 1,21*10
23 (18 |14 0.8 2.6%10 -2
Hsznanue opuunaibHOe 80
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14 54 [4-25[25- [18-1,1 [1,1-
18 0,6
1,217
26 13- |1,2- [09- (0503 |-  [0014- |0,013- |0,011- |0,009 |-
12 09 (05 0,013 (0,011 {0,009 |-
0,008
T umn- |30 14- [08- [0,5- [035- |- |0020- |0016- [0,012- |- |- oS and
CTHIit 08 (0,5 (035 [0,30 0016 (0,012 (0,010 4,32%10 ~ |3,46*10
35 1.0- [0,66-[0.40- 032- |- |0,030- |0,021- (0,008 |- | A aind
065 (0,40 (032 [0,30 0021 (0,008 (0,002 3,46%10  16,90*10
45 0.45- [0,40- [0,35- 0,30- |- |0,032- [0,024- |0,014- |- |- |- -
0.40 0,35 030 0.25 0,024 |0014  [0,012
YacrHas K1acCH(pHKAIKI U PaCYETHBIC 3HAYEHM [TOKa3aTesei
MEXAHHYECKHMX CBOMCTB HOJIbIHEBHIX TJIUH
Tabmuna I[1.6.4
Crpyktyp IIpenen
Yron BHYT- - -
OTtHOCHTEIbHAS CTPYKTYD
PASHOBHIHOGTS o ;KH 21; J:LH Cuenenre | pernero HOC CHEMIe~| Lot mpoy-| Moaymb ocamku €p
rpyHTa W | C Ma |TPeHEA HHC HoctH mpu |(MM/M) IIpH Harpys-
omn ’ P rpan. Co MITa |xommpec- ke P
cuu, MIa
0,02 0,10
MIla MITa
Texyuennmactaunas | <1.0 0,015 >7 >0,01 - 7-9 15-40
g“p"‘TOTeKY“a" 1,0-15 0,02-0,01 |73 0,015-0,007 >0,05 9-11  |40-120
g“p”mr""‘yw 1,5-2,5 0,015-0,005 [3-0 0,007-0,003 0,050,018 [11-14  |120-250

YacTtHasg kinaccudukanus ¥ pacueTHbIE 3HAUCHUS ITOKa3aTeleH
MEXaHMYECKHUX CBOMCTB MEPEYBIAKHEHHBIX TJIMH

Tabmuna I1B.5

HomBuA | 1norHocTs 5
Pa3HOBHAHOCTE TPYHTA mo  m-| p TNoka3aTens MEXAHUIECKHX CBOMCTB
crimmocTn | | » T/eM3
OIIPE AELIOLI Mt yron  BHYT-|MOAYJb [c-
HANMCHOBAHHG mpusHaKk  (Tokasa- Ccuelr\IEHHe peHHero Tpe- | hopmamum
TENb TEKYYECTH ]L) A mn ? rpan. | £ MITa
Msrkomnactraneiii | 0,5-0,75 Cynecs 1,90 0,005 20 38
CyrmHoxk | 1,90 0,015 17 19
I'muna 1,95 0,020 14 2
Texyuyennacruunsiii |0,75-1,0 Cymnecs 1,85 0,002 18 19
CyrmuHok |1,85 0,010 13 12,5
I'mana 1,90 0,010 8 3
Texyumit 21,0 Cynecs 1,85 0,0 14 12,5
CyrmuHok |1,80 0,005 10 6
I'nmna 1,80 0,005 6 3
H3znanve odunuanpaoe 81
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IIpunoxenue B

TABJIULILI HOPMATUBHBIX Y PACUETHBIX 3HAUEHMM [TPOYHOCTHBIX
N JEOOPMAITMOHHBIX XAPAKTEPUCTUK KOHCTPYKTUBHLBIX CJIOEB
N3 PA3JIMYHLIX JOPOXHO-CTPOUTEJIbHBIX MATEPHAJIOB

HopmaruBHbIe 3HaUCHUS MO YIIPYTOCTH achalbTOOETOHOB PA3TUIHBIX COCTABOB
(mpu pacueTe KOHCTPYKIIMH 0 U3rHOAIOIIIM MOMEHTAM B CEUCHUH TUTUTHI TOKPBITUA
Y IO BEJIMYMHE BEPTUKAJIBHBIX HAPSHKEHUN B CIA00CBA3HBIX CJIOAX JOPOKHOM
OJIeX bl ¥ TPYHTE 3€MJITHOTO TTOJIOTHA)

Tab6muma I1.B.1

Moayas ynpyroctu E, MITa, mpu remneparype nokpsirus, °C
Marepuan Mapka outyma 10 20 30 110 50 (60)
[Mnotueiit acgamsro-| Bsasxoro BH/] u BH: 4400: 3200 2600: 1800; | 1550:1100; | 850: 650 | 520; 460:
OctoH u  BBICOKO-| 40/60: 60/90: 90/130 2400 1200 550 550 420
IUIOTHBIN  acaabTo- 130/200; 200/300 1500; 1200 800; 600 670; 500 460; 420 | 380; 360
OcToH Kunkoro: 1000; 1000 420: 420 400; 400 350: 350 | 350:350
BI'-70/130: CT"-130/200 800; 800 360; 360 350; 350 350; 350 | 350; 350
CI'-70/130; MI"-70/130
ITopucteiit u BbICO-| Bsskoro BH/] u BH: 2800: 2000 1700; 1200; (900: 700; 510 540; 460; | 390; 360;
KOTIOPUCTBIH ac-| 40/60; 60/90; 90/130 1400 800 400; 350 380 350
aIbTOOCTOH 130/200; 200/300 1100; 950 600; 450 340; 330 [ 340; 330
ITnoruent  gerrede- - 3800 1500 800 500 350
TOH
TTopucThiit  gerrebe- - 2000 300 400 350 300
TOH
AchamsTo0eTOHB - 1300 - - - -
xo10aHbIe Bx
Bx - 1100 - - - -
I'x - 900 - - - -
Jx - 750 - - - -

Hpumevanus: 1. Mooyau ynpyeocmu nopucmozo u 8biCOKONOPUCIO20 AchHanbmobemona Oanvl NPUMEHUMENbHO K
necuanviv cmecam. Ipu memnepamype om 30 0o 50 C mooynu ynpyzocmu ONs MeNKO3EPHUCHbIX cMecell cledyem
yeenuyums Ha 10 %, a Ona kpynHozeprucmuix cmeceli - Ha 20 %.

2. IIpu pacueme no uzzubarouum MomeHmam npunumMame npu t°= +10°.

3.1lpu pacueme OOPONCHBIX 00ENHCO NO BEPMUKANLHLIM HANPAJICEHUAM 3HAYEHUS MOOYIell YNpyeoCmu Mamepuanos,
cooeparcayux OpeanuiecKoe gaicyujee, NPUHUMAIOM COOMBEINCMEYIOWUMY INEMNEPAMYDAM, YKA3AHHbIM 8 mabauye:

1]
+20

i}
+30

i V
+40 +50

Jlopoorcno-knumamuueckue 301l
Pacuemnas memnepamypa, °C

KOHCTpYKTHBHBIE CJIOH M3 aKTHBHBIX MaTePHAIIOB
(untaxu, miamel, Gpochorumnc u ap.)
Tabnuua I[1.B.2

HopmatuBHbIe 3HAUEHHS MO-
Ay ynpyrocty, E, MIa

Ne m/m Marepuan

1 |OcHOBaHHE W3 HOJOOPAHHBIX ONTHMAIBHBIX CMECEH H3 BBICOKOAKTHBHBIX 650-870
MATCPHATIOB ¢ MAKCHUMAJBHON KPYMHOCTBIO 3€peH A0 40 MM, YIUIOTHCHHBIX
TIPU ONTHMAJIBHON BIAKHOCTH
2 |To e, M3 aKTHBHBIX MAaTEPHATIOB 480-700
3 OCHOBaHHE U3 PAAOBBIX HCONTHMAJBHBIX CMECEH M3 BRICOKOAKTHBHBIX Mare- 450-650

PHANIOB ¢ MAKCHMAILHOM KPYTHOCTBEO 70 MM
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Ne /i Marepman HopmarusHbIe 3HAYCHHS MO-
_ P gy yopyrocti, E, MITa
4  |To ske, U3 AKTHBHBIX MATCPHAIOB 370-480

Ipameuanne. 1. K gvicokoaxmugnbivm mamepuanam OMHOCAMCL MAMEPUATTbL, UMeEIOUHe NPOYHOCIb NPU CHCAMUU OM
5 0o 10 MIla 6 sospacme 90 cym.

2. K axmugHviM Mamepuanam - Mamepuaivl, umeroujue npouHocms npu cocamuy om 2,5 oo 5 Mila ¢ mom dice go3pac-
me.

KoHcTpyKTHBHBIE CIOM U3 CMECe 111e0€HOUHO-TPABUHHO-TIECYaHBIX, COOTBETCT-
Bytomux ['OCT 25607-94 u 'OCT 3344-83

Tabauua [1.B.3

Marepuan cios HopmatuHbIE 3HAUCHUS MOY JIS
yopyrocty, E, MIa
[I{e6enounbIie/rpaBuitabic cMecH (C) s MOKPBITHIA
- HerpepsiBHAs rpany oMeTpust (COCT 25607)
IpH MaKCHMaIbHOM pasMepe 3epeH: C; - 40 MM 300/280
C,-20 MM 290/265
CMecu 111 OCHOBaHHH
- HenpepbiBHAA rpanyaoMerpust: Cs - 80 MM 280/240
C4-80 Mmm 275/230
Cs-40 Mmm 260/220
Cs-20 MM 240/200
C;-20 MM 260/180
[IInaxoBast meOCHOYHO-TIECUAHAS CMECh U3 HEAKTUBHBIX M CIA00AKTUBHBIX IIIAKOB
(TOCT 3344)
Cy -70 MM 275
C, -70 mm 260
C4-40 MM 250
Cs - 20 MM 210

[I{eOeHOUHBIE OCHOBAHUSA, YCTPaUBaeMble METOJOM 3aKJIMHKH, COOTBETCTBYIOLINE
I'OCT 25607-94

Tabauua [1.B .4

Marepuar cios HopmarusHbIC 3HAYCHHA MO-
Ay ynpyrocty, E, MITa
[e6ens ppaxumornpoBaHHBL 40-80 (80-120) MM C 3aKIHHKOIH:
- (ppaKIIMOHUPOBAHHBIM MEJIKUM IICOHEM 450
350
- U3BECTHAKOBOM MEIKON CMECBHIO WIM AKTUBHBIM MEJIKUM IITAKOM 400
300
- MEJIKMM BBICOKOAKTHBHBIM IIIJIAKOM 450
400
- ac(pambTOOCTOHHON CMECHIO 500
450
- OEMEHTOTICCYaHOH cMeChr0 M75 mpu riyOuse npormutkH 0,25-0,75 h cros 450-700
350-600

Ipumeuanne. /11 cros: & yuciumene - U3 Je2KOYNWIOMHAEMO20 UeOH; B SHAMeHamene - U3 MpPYOHOVNTIOMHAEMO20
webn.
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HopmaTuBHEIE 3HaUCHHS MOIYJIEH yIIPYTrOCTH IPYHTOB

Tabmuua IIB.5

Moy b YIIPYTOCTH, IPH OTHOCHTEIBbHOM BIakHOCTH W/W o, MITa

Tpynr 05 | 055 [ 060 | 065 | 070 | 0.75 | 080 | 0.85 | 090 | 0.95
Heckn:
® KPYITHBIC 130
® CpeaHEH KPYITHOCTH 120
® MEJIKHE 100
® OTHOPOJHBIC 75
® MBUICBATHIC 96 90 84 78 72 60 60 54 48 43
Cynecn:
® JIerKas 70 60 56 53 49 45 43 42 41 40
e msuieBaTas, Tsokemas| 108 90 72 54 46 38 32 27 26 25
IbIICBATASA
® JICTKAd KPYIHAs 65
Cyrimmgn:
® JICTKHUH, TA/KETBII 108 90 72 50 41 34 29 25 24 23
e Jerkmii meuLieBaTeii, 108 90 72 54 46 38 32 27 26 25
TSDKEJIbII MbLIeBAThI
I'yabI 108 90 72 50 41 34 29 25 24 23

Ipumeuanne. Knaccugurayus neckog oana no I'OCT 25100-95. Oonopodnvie evioensiomes no yxazanusm CHull

«Aemomobunvrvie dopozi ».

HopmatuBHbIe 3HAYEHHS CIBUTOBBIX XapPAKTEPUCTUK TJIMHUCTHIX TPYHTOB B 3aBUCH-
MOCTH OT PacY€THOI'0 YUCIIa MPWIOKEHUN PaCUeTHON HArpy3Ku

Tabnuua I1.B.6

Pacuetnas otHo- | Cueruierne, MITa mpy CyMMAapHOM YHCJIE IPH- | YTOJI BHY TPEHHETO TPCHES, TP, IPH Cy MMAPHOM

CUTCIBHAS BIIAXK- JIO;KCHUM Harpy3ku (2V,) YHCJIC NPUJIOKEHUH HATpy 3K (INV,)
HOCTb 1 [ 10° | 10° 10° | 10° 1 [ 100 [ 10" [ 10° ] 10°

CyYIJIHHKH U TJIHHBI
0,60 0,030 | 0,030 | 0,016 | 0,014 | 0,012 24 20 145 11 9
0,65 0,024 | 0,019 | 0,013 0,011 | 0,009 21 15 11 8 7
0,70 0,019 | 0,013 | 0,009 | 0,007 | 0,006 18 11,5 8,5 6,5 55
0,75 0,015 | 0,009 0,006 0,005 0,004 15 10 7,5 5 4
0,80 0,011 | 0,007 0,005 0,003 0,002 13 8 5 3 2.5
0,90 0,008 | 0,004 0,004 0,002 0,001 11,5 6.5 3,5 2,2 2
Cymecu
0,6 0,014 | 0,012 0,008 0,006 0,005 36 24 18 14 12

0,65 0,013 | 0,010 0,008 0,006 0,004 36 23,5 17 14 12
0,70 0,012 | 0,009 0,006 0,005 0,004 35 23,5 17 14 12
0,75 0,011 | 0,008 0,005 0,004 0,003 35 23 17 14 12
0,80 0,010 | 0,007 | 0,005 | 0,004 | 0,003 34 23 17 14 12
0,85 0,009 | 0,007 0,004 0,003 0,003 34 22 15 12 10
0,90 0,008 | 0,004 0,003 0,003 0,003 33 21 12,5 10 8

IIpumenanne. 3uauenue cosuzoseix xapaxmepucmux npu XN, = 1 ucnonssyiomes npu pacueme no eenyune gep-
MUKQIbHBIX HANPAXCEHUT] 8 CNADOCBIA3HBIX CNIOAX OOPOICHOT 00eXHCObL U SPYHNIE 3eMIAHO20 NOTOMHA.

Hsnanve oduinanbHoe
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PacueTHble 3HaUeHUS yIIa BHYTPEHHETO TPEHUS M CICTICHHS IIECYaHbIX TPYHTOB U
NECKOB KOHCTPYKTUBHBIX CJIOEB B 3aBUCHMOCTH OT PACUSTHOT'O YHCJIA IIPHIOKCHUS
pacueTHON Harpysku (2N,)

Tabmuna I1.B.7

NeNo Cuennenue, MI1a | yros BHyTPCHHETO TPEHHUA, TPaJl IPH CyMMap-
H/H' Tun rpysra HOM YHCJIC MPHJIOKCHUN HATPy3KH (XN,
1 10° 10 10° 10°
1. |Tlecox xpymHblii ¢ comepxammem 0 % 35 33 32 31 29
MBLIEBATO-TIHHUCTOM (DPAKIIAH: 0,004 0,003 0,003 0,003 0,003
5% 34 31 36 29 28
0,005 0,004 0,004 0,003 0,003
2 |[lecox cpemneit xpymuocta ¢ co- 0% 32 30 30 28 22
JEP’)KAaHUEM TIBIICBATO-TIIHHACTOM 0,004 0,004 0,003 0,003 0,002
dpaxuuu: 5% 33 30 29 28 26
0,005 0,004 0,003 0,003 0,002
3 |Ilecok wmemxuii ¢ coaepxanueM 0% 11 28 22 26 25
MBIJICBATO-TIMHUCTOH (PpaKimu; 0,003 0,003 0,002 0,002 0,002
5% 31 22 26 21 24
0,005 0,004 0,004 0,004 0,003
8 % 1 22 26 25 23
0,006 0,005 0,004 0,003 0,002

Mpumevanusn: I. 3nauvenus xapaxmepucmux Oanvl O YCI08Ul NOTHO20 3aNONHeHUs Nop 8000l 2. B uucaumene - yeon
8HYmMpeHHe20 mpeHus 8 spadycax, 8 sHamenamene - cyenjenue 8 Mila. 3. SHauenue cO8U208bIX XAPAKMEPUCIUK NPU

N, = I ucnonssyiomcs npu pacieme no GejuduHe GePMUKANbHbIX HANPAJNCEHULl 8 CABOCEAZHBIX CIOSX OOPONCHOT

00e2iCObL U ZPYHME 3eMAAHO20 NOTOMHA.

[Tpunoxenne I Temnodusnyeckre XapakTePUCTUKN KOHCTPYKTHBHBIX CIOEB U3

PA3IMYHBIX JOPOKHO-CTPOUTCIIbHLIX MAaTCPHUAJTIOB

Tabmuna IT1.I.1

Koapduument
N [T1nOTHOCTD, | TEMIONPOBOI-
o/ Marepuain, rpyHT 0. kr/m> soctu k.
Bt(MK)
1 2 3 4
1 | AcdhanbToOeTOH rops/Ymii IUIOTHBIH 2400 1,40
To >xe, mOpUCTHIi 2300 1,25
To ke, BBICOKOMOPHCTBIH, B TOM YUCIIe OUTyMOIecuaHast
cmech (TY 218 PCOCP) 2200-1900 1,10-1,00
2 | llemenTobeTon 2400 1,74
3 | CnabonpouHble H3BECTHAKH, YKPETIJICHHbIE H3BECTHIO 2000 1,16
4 | CyrnuHoK, yKpemieHHbIH 6-12% niemenTa 1750-1900 1,45
5 | CyrnuHOK, ykperneHHblii 2-5% temenrta u 6-2% ussectoto | 1800-1900 1,33
6 | Cynecs, ykperieHHas 8-10% uemenra 1700-1900 1,51
7 | IlInak TOMOYHBIN 800 0,46
8 | IlebGeHb u3 rpaHuTa 1800 1,86
9 | IllebeHp U3 N3BECTHSKA 1600 1,39
10 | 'paBuii 1800 1,86
11 | ITecok kpynHBIil TajbIH 2000 1,74
1 2 3 4
To e, Mep3Jblii 2000 2,32
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12 | Ilecox cpemHel KpyTHOCTH TaJbIi 1950 1,91
To sxe, Mep3.IbIi 1950 2,44
13 | ITecox mMenmkuii Tayblit 1850 1,91
To ke, Mep3ablit 1850 2,32
14 | Ilecok mBIIEBATHIN TANBIA 1750 1,80
To >xe, Mep3JbIi 1750 2,20
15 | Cymecsh Tanas 2100 1,80
To >xe, mep3nast 2100 2,03
16 | CyrnuHOK U IiMHa Tajble 2000 1,62
To e, Mep3Jibie 2000 1,97
17 | Jlecco! Tajbie 1500 1,51
To >xe, Mep3Jbie 1500 2,09
18 OnHOMepHBIIT rPaHUTHBIN WebeHb, 00pabOTaHHEI BAZKUM 1850 128
GurymMom ’
19 | I'paBuiiHo-nIecyaHas CMeCh 2000 2,10
20 | I'paBuitHo-necyaHast cMech, YKpelulennas 10% meMeHTa 2000 2,02

Hpumeuanns: Jra onpeoenenus ya@ﬂbHOZO seca Mamepuaﬂoe dopoofcuou 00edxcObl mabnuunble sHavetuA naomHocmu

credyem ymHodcame Ha g=1 0 M/ Hanpumep y=g-p=10 y/c*- 2400 xo/a’=

Wznanve obunmansaoe
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ITpunoxenne J{

HOMOI'PAMMA OCTEPEEPT A
o
| | ol | 1] IJ/z:aol [ Ll
0,50 I BT
Ly = 7 77
I — D Al
IS OIS/
10 - V. ISP IIS
- 09 o /7 /7/
0,40 - S
. ne 7/7//,
“ ViV MAVS 4
o AW I8
- U ,/ ,II yird
I 06 / ///
7~ yAVAiT Ao |
il P4 /7
0 y.ay, IIII
0,30 . 17
]
P / /|
Y, / J
L~ 4 J
I~ yd
N3 /
V,J/
/
0,20 — /
0.2
P / N
7 a b N
Prd IR
g I
J / P
W/ / ! Ll
0,10 s / JH
b/z:_!} 0. |
.
o
~
0 -

[=]

0,010 2 L 6801 2 L 6810 2 L 68100 7
Puc. I1. 1.1 Homorpamma Ocrtepbepra
Ipumep: Onpenenvm HaMpsHKEHUE G, A1 Touku M, . [Ipu Harpyske, neiict-
ByIOIIEH clieBa ;:—:1 u —:%:0,5

ITo Homorpamme ,;~=0,397.
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IIpu Harpyske, nelcTBYIOLIEH cripaBa 2. % =lun 1= 5= L5 «,=0478
z
Taxum 06pazom, o, =(a,+a,)p

Wiu, noacTaBiisis YMCI€HHbIE 3HaU€HUS, TIOTyYUM

o, =(0397+0.478)-p=0875-p
Jnst onpesieneHus CKUMAIONIETO HATIPSDKEHNS G, B TOYKe M, IpuKiabiBaeM

(GUKTUBHYIO HATPY3KY k/mn. Tlpu mosHo Harpyske (BKiItO4ast QUKTUBHYIO)

A1 w P84 4 —0499
z z 2
[ b
2 2 1 3 2 1 2
! .
T Y 2y
K n
‘ﬁ M b* 3 b, M b, a -
N
2 . @ 1 @_l
Puc. I1.]].2 CxeMbI Harpy3oK, K IpEMepy [0J1b30BaHust HoMorpammoi Octepbepra
ITpu pukTHUBHOM Harpy3ke Y 1wm LA a,'=0,455
z V4

[ozcTaBiss YKCIICHHBIE 3HAYEHHs ¥ YUUTHIBast (GPMKTHBHOCTD HATPY3KH kimn,

MOy YUM
o, =(a,-a',) p=(0499-0.455)- p = 0.044- p
Jlnst cimydast mpsIMOYTOJIBHOM Harpy3Kku
o, =l +a,)p
Onpenenus o, npu a/z=0 u b/z=0,5 u o, npu a/z=0 u b/z=1, nomy4unm

o, =(0.278+0.410)-p = 0,688-p
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IIpunoxenne E

TPA®UKM J1JI OIIPEIEJIEHWA HATIPSDKEHUM B OCHOBAHUU HACBITIA
TPATIEHHEMJAJIBHOI'O OYEPTAHUWA U ®YHKIINU B

I'padpuku (puc. ILE.1 - ILE.15) no3BonsoT omnpeienuTs BEIUYUHY OOINBIIEro |
MEHBIIEr0 [NIaBHBIX HANPSDKEHWH, BO3ZHMKAIOIIUX B 3aJaHHOW TOYKE TPYHTOBOTO
MaccHBa OT Harpy3Ku, NPHUI0KEHHOH K MOBEPXHOCTH U paclpellelIeHHO! 1Mo 3aKOHY

paBHOOOHYHOM Tpanenuu.
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] T
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0
" Alw,U)
U=2z/B
Puc. I1.E.1 PacueTHas cxema Harpysku
0 oo 0 20 30 0
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vifm 1 ‘\‘t q \\\,, C
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AT TN N
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