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TJIABHAS PEOJAKUKA
HAYVUHO-TEXHWUYECKOW JIMTEPATYPBI

PenenzenTH:
LOKTOp TEXHHYECKHX HaYK, Ipodeccop
B. B. BuproJes
H KaHIHAAT TeXHHYECKHX HayK
A. U. Boposukos

Ocrpukos I'. M., Makcumos 0. C.
CranpHple ceficMOcTOfKHe KapKachl MHOro3TaXKHBIX

spannit.— Auama-Ara: Kasaxcrag, 1985.—120 c.

B xgire OIICaHLl HOBBIE KOHCTPYKTHBHBIE (.I’OPMIJI CTaAJDLHDLIX .I(apI\'aC?IE:
MHOTORTAIKHBIX 37aHMH, NOBEIIUCHHAR ceiffCcMOCTOITKOCTE KOTOPBIX  JIOCT:
raeTcs sa CUer YOPYromiacrideckoii pafoThl 2JEMEHTOB. .

T13J104CHEl OCOGEHHOCTH PpACYETA TAKIX KapKacoB Ha cencmmecx‘me
Harpysku. Jlama OLEHKa ®Hepromoromaiomeli CIOCOGHOCTH  BJIEMEHTOB,
pafoTalmux B YHOPYTONJACTHYecKoll CTramnd .

Hpnneuenm PesyaLTaThI DKCIEPIMEHTATBHLIX nccnenonam_m IIpD‘I:
HOCTH, MOJPOBEYHOCTH 1 BHEPrOEMKOCTI 9JIEMEHTOB M YBIOBEIX coepHe:
Huit HKapKacosB. . )

I{Hm‘g NPECTABIACT HHTEPEC IJIs mm«enepHo—TexmmecmL\o;ra H};g{yqn
HBIX DPAGOTHMKOB, CIENUANHSMPYIONINXCA B OONACTI IDPOCKTID
HCCIeNOBAKIIA CTAJBHEIX CeflcMOCTONKIIX KapKacoB suamif 1 cogpyme~
suii, CTYNEHTOB HHIKEHEPHO-CTPONTENHHBIX —UHCTHTYTOB MPIL  1BY YEHIN
Kypeca «CeicMOCTONKOE CTPOMTENHCTBOY .
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BBEOLOEHMWE

OIMHPHOCTh  CEHCMOONACHBIX

Iagd CTPaHBL,

HADOJHOXO3AHCTBEHHOE  3HAUYCHHE IPOOJIEMEl

HOCTEeH, ABJISIOLIUXCST MOCTOSHIEM Hapoxma.

BonpocaMm celcMOCTOMKOrO CTPOHTENBCTBA BCErZA YAEJSI-
Joch Gouspmoe BHEMapHe IlenrpanbueiM Komuterom KIICC
7 COBETCKHM IIPaBHTEJbCTBOM, PEIIEHHSI KOTOPHIX ONpeIesH-
JIH OCHOBHOE HalpaBJieH¥e TEeXHHYECKOH TOJHTHKH, obecue-
yuBaKOllell BBICOKOE KAYecTBO CTPOHTENbCTBA B celicMoomac-
HEIX pafiomax CTpaHbl IpPH MHHHMAJBHBIX 3aTpaTax Ha aHTH-

cefiCMHYEecKHe MEpOIpHATHS.

BricTpeifl pocT KPYNHBIX FOPOLOB, PACHOJIOKEHHEIX B Ccelfc-
MHuueckux paioHax Kasaxcrama u CpenHeir AsHH, NpHBENT K
HHTEHCHBHOMY CTPOHTEJBbCTBY B HHX MHOIOSTAXKHBIX 3ITaHHH
CO CTaJbHBIMH HecylIMMH Kapxacamd. VMmeromumics B HaieH
CTpaHe CPaBHHTEJbHO HeOOJBIIOH ONBIT TPOEKTHPOBAHHA
CTaJIbHEIX KAPKAcOB 3KaHHUIl IOBHIIEHHOH 5TaXXKHOCTH MJIS He-
CefiCMHYECKHX DAalfOHOB He MOT' OBITh HCIIOJb30BAH B IIOJHOH
Mepe, TaK KaK 9TH KOHCTPYKIHH He OTBEYaJH 0coObIM Tpebo-

BaHHAM, IPEABABIACMBIM K CeHCMOCTOHKUM Kapkacaw,

KOTOpDBIE BO BpeMs 3eMJETPACEHHH AEeHCTBYIOT 3HAKOIEpeMEeH-
Hple JHHAMHYECKHe HArpysks O60JbLIOH HHTEHCHBHOCTH. Heo6-
X0uMO0 OBlIO paspaboTaTh H SKCIEPHMEHTAJBHO HCCJIef0BaTh
MeTaJ-
JHYECKHX KapKacOB MEOTO3TAXKHHIX 3ITaHHH, KOTOPHE OTJIHYA-
JiEch OBl IOBBIIIEHHOH CeHCMOCTOHKOCTHIO, HU3KOH MaTepHaso-
eMKOCTbIO M He TpeboBaju Ol 6OJBIINX 3aTpaT Ha aHTHCeHC-
MHYECKHe MeponpHsaTHsA. Taxkas pabora OGblia BBIIOJHEHA B
Kasaxckom orzeneHHn opeHa TpynoBoro Kpachoro 3maMeHH
IPOEKTHOIO
HMEHH
H. TI. MensuukoBa. OQHOBPEMEHHO B HAYYHO-HCCJEHOBATENb-
CKOM OTzZese celicMocTolikux goHcTpykuuii IIHHWMIIpoekr-

NPHHIHUIHAJPHO HOBBIE KOHCTPYKTHBHBIE (OPMEL

IerTpanasHOro
HHCTHTYTA

Hay4YHO-HCCAenN0BaTEAbCKOr0 H

CTPOHTEJIbHBIX MeTaJIJIOKOHCTPYKLLHﬁ

3

patioHOB
CCCP, sanmMmaromux oxouo 20% mio-
onpeneaser 0OO0JbIIOE
HOBBILIEHHS
CEHCMOCTONKOCTH 3NAHME M COOPYKEHHI, CTPOSIIIHXCS B 3THX
paronax. HapmexHocTs paboThl HECYIHX KOHCTPYKUHH 3JaHHH
BO BpeMs 3eMJETPSACEHHs HOJKHA TrapaHTHPOBaTh Gesomac-
HOCTb XKM3HH JIIOLE# M COXPaHHOCTh MAaTepPHAJbHEIX IleH-




CTaNLKOHCTPYKUME IHOA pykosoicTBoM mpod. M. JI. Kopums-
cKkoro paspabareiBasiach ~METOXHKA  YIPYTOMJIACTHYECKOrO
pacuera CTasJbHBIX KapKacOB. Ha CeliCMHYECKHe HarpyskH.

B npemnaraeMoil yuTaTeNI0 KHHIE, HAa OCHOBAHMHM HWaKOI-
neusoro B Kasaxckom orgenenuan IIHWMIIIpoexrcranskoncr-
PYKIMA ONBITA I[IPOEKTHPOBAHHS H HCCJIENOBAHHS CTAJbHBIX
CefICMOCTOMKHX KapKaCOB MHOTIO3TAMHBIX 3LAHUI, OMHCHIBAIOT-
Cd COBpeMEeHHBIE KOHCTPYKTHBHBIE (DOPMEI METAJIHIECKHX
KapKacoB INOBBILIEHHON CEHCMOCTOMKOCTH, OCOOEHHOCTH . KOH-
CTPYHPOBAHHS H PacyeTa HX 5JIeMEHTOB, paboTAaIOIMHX B YVIPY-
TOUJIACTHUECKOH CTajgHM Ha CcefiCMHYECKHe BO3JEHCTBHS, pe-
8YJIBTATH TEOPETHUECKHX K SKCIEPHMEHTAJBHBIX HCCJIeNOBA-
HHH{ TPOYHOCTH, [OJIrOBEYHOCTH K  JHEPromorjouiarmoue
CHOCOGHOCTH 3JIEMEHTOB CTAJbHEIX KAPKACOB NpPH paboTe marTe-
pHaJia 3a OpegesioM YIPYroCTH Ha 3HAKONEpPEeMEHHBIe LIMKJIH-
YecKHe Harpy3KH. v

~ ABTOpEI HAZEIOTCS, YTO CIIEUHATHCTE HAHAYT B KHHI€ MHOT'O
HOBBIX CBEJEHHH IO KOHCTPYHDOBAHHIO, PACUETy H SKCIEpH-
MEHTaJbHBIM HCCIECNOBAHUAM CTAJbHBEIX CeHCMOCTOHKHX Kap-
K4COB MHOTrOATAXkKHBIX SHaHHi, KOTOPble OYLyT ITOJE3Hbl B HX
IIpaKTHYECKOH AeATeNbHOCTH. v .

TnaBet 1—4 1 § 4, 5 rraBel b HADHCAHB! KAHZULATOM TeX-
mageckux Hayk I'. M. OCTpHKOBEIM, TiaBa 5— KaHAHLaTOM
rexauyeckux Hayk IO. C. MakCUMOBBIM,

FMABA 1

KOHCTPYKTUBHBIE b OPMbI CTAJIbHbBIX
KAPKACOB MHOTO3TAHbIX 30AHWM,
MOCTPOEHHbBIX B CEHCMMUYECKUX
PAMOHAX KA3AXCTAHA M

CPEJJHEM A3MMU

nremeﬁ CTaJIBHOH  cefficMocTOMKIH Kap-
Kac MHOrO3TaKHOro 3IAHHA OBUI BO3-

BesieH B Anva-Are B 1968 r. mo mpoexry
Kasaxckoro ormeneHus LIHHWHIIpoeKTcTanbKORCTPYRIKS. B
nocnenyronpe 12 jger B ceficMoonacHbx pafioHax Kazaxcrana,
Kuprusun u YsGexucrana GbuIo noctpoeHo 6oJsee 30 MHOrO-
9TAXKHBIX 3MAHMH CO CTAJBHBIMH HECYLIHNME KapKacaMu [41].
3nanus suiue 10 sTaxKel, KaK DPaBHIO, HMESH THCTO METAN-
JAMYECKHe KapKackl, a I 6oJlee HHSKHX — CTaJdbHBIE KOHCT-
PYKUHH HCIONb30BAJIHCH B KAUECTBE JKECTKOH apMaTypPHl B JKe-
71e300eTOHHBIX KapKacaX. KOHCTPYKIME H3rOTABIHBAIHCH U3
MaJIOyTJIepONNCTOl H HHUSKOJETrHPOBAHHOMN crajeft Ha pecmy6-
JHKAHCKHX 8aBonaX. OCHOBHbIE NaHHBE O HaHGOJee HHTEpeC-
HBIX KIOi-ICprKTHBHbIX PeILIeHHsIX KapKacoB NPHBEIEHL B Tab-
e 1.1,

1.1. CXEMbI KAPKACOB .

B rnpomecce mpOeKTHPOBAHHS, WSTOTORJEHHA W MOHTAKA
CTAJbHBEIX CEHCMOCTOHKHX KapKacoB, NPHBEICHHBIX B TaGJHIe
1.1, coBepumieHCTBOBaJMHCH HX KOHCTPYRTHBHEIe (popmsl. Ecau
B HA9aJbHEIH IePHOJA OONBIIHHCTBO KapKAacoB HMENH DaMHYIO
HJIE DaMHOCBSI3EBYI0 CXeMy (puc. 1), TO B NOEGIEAYIOUIHE TOLE
IPOH30IIE/ mepexol K 6ojiee INPOrPECCHBHLIM HPOCTPAHET:
BEHHBIM CXEMAM CTAJBbHBIX HECYINUX KOHCTPYKIHI MHOLOSTANK-
HEIX 3[aHHH,

OKOHOMHAYHEIE N0 PACXQAY CTANH IPOCTPAHCTBEHHEIE Kap-
Kachl BHIIOJHANHCE B BH/Ie DAMHBIX HJIH PELIETYATHIX CTEPIKHE-
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Puc. 2. Kapxac sRanns naprapxusa 8 Anma-Are;

BBIX CHCTEM, PacIlOJOXKEeHHBIX no’rtepﬁmepr 3nanus. B ragux
KapKacax ‘TOPH3OHTAJbHBlE CeHCMHYECKHe HACDY3KH- BOCIHPH-
HHMAOTCS HAPYXKHOH 000JIOUKOIl, a BEPTHKAJbHbIE — [VIABHBIM
o6pasoM BHYTPEHHHMH KOJIOHHAMH, paGOTAIOIIHME Ha CXKAaTHe.
KoHmenTpanHs MeTajgjaa 110 KOHTYPY 3HAHHS [IOBBILIAET Hecy-.'
Puc. 1, PamMBO-cBsI3eBBI KapKac IIYIO CIIOCOBHOCTD IKapKaca Ha TOpPU30HTAJIbHEE CeHCMHUECKHE =
PENAKIHONHO-HHATENECKOrO KOpTYCa B TalKenTe, Harpysk#, Gmaromaps 4eMy' SKOHOMHTCS MeTaJlI H CHHXKAaeTcs

6 ‘ 7




Tabauya 1.1.
a!:g;fe?i O6mben PacxoX cranu
HauMmeHoBaHHE Ton Cellc- (V) m "B ero H1 xapkac, T - V =._L
= 8RaHnA NOCTPONKH | MHUHOCTD SricoTa P;J&I}:lepbl B q=9— R -‘i/p“_ﬂz
; (H)) M HE M lpec spanus 1012CI TIpHBER, X \
- Q) = 10XCHA Cr.3 (G) Kr/e Kr
2 | 3 4 I 5 6 - 1 T0. 08
! : 7. 8 l 9 ] 10 11 12 l 13
1 |Dom Coseros, Amma-Ara 1969 9 4é - 18%¢36 35500 | 546 195 1199 5.6 17
2 3namie Munncrepersal 1971 9 li 11264 A 245
MOHTAXHBIX H CIeNHalb- 10,1 16X36 | 27180 | 344 364 838 30,8 11,9
HBIX CTPOHTENBHBIX pPaboT 8 196
5 KasCCP, Auma-ATa 1071 o
Toctunnna «Yabexncrans, 7 16 14, 1x ~
) 85600 | 773 2276 T
. TawmgenT 59,7 115 i 3875 45,5 14,0
‘ 4 3nanue Munncrepersa| 1973 9 9
B SHEPTETHKH H SJeKTPH(H- 3B E 12,8X75 36600 | 813 255 1158 - 31,6 12,4
B 5 kanuy KasCCP, Anva-Ara 1071 ! 11745
- JKunoi 12-a3raXkHBIN 9 12 . :
| o TpexBamennsli ToM o mp. . 0.9 15:6X96 53500 | 881 1015 1896 35,4 12,6
' 6 Jlenuna, Anma-ATa 1974 o ) 18 120 . ’ -
3 BrluncnuTe bHBIE LEHTP 8 ] ” .
i' ‘ Munsoaxosa Kumprrsckon 18 IBX?‘G 26900 | 228 302 . 638 23,7 9,6
%l ! CCP, dpynsze 1979 o ! 8386
E 7 IIponsBoacTBeHHOE 31a- 7
G P Ji¢ 2i¢ 10 -
{;iy - BHe. HHCTHTYTAa Kascess- 39.9 ég’gx 59 740 11269 395 1802 30,2 13,0
%‘ , 4 8 xo;}"gexnpoem 1976 o ’ ’ 15927
gy ! = uioil aoM mo yi. To- 7 9 .
‘? ] g ronsi, Aama-Ard (namis- e f(zA?;x 57900 | €0 1509 2138 36,9 | 12,2 1
TR oHn A, B, B) . ! 34,8 23 300 1
; : «B»—
: ) 12:8X
| 78,4
’ «Br»—
i 12,8x
g Kasaxckuit rocymaper-| 1982 9 19 2312 ’036 . '
BEHHBIH YHHBEPCHTET. 71,0 . X 54 500 I 2432 3310 60,7 14,0
X I'naBublit yye6HBIT KOPIyE, 22 404 i
i : Anmva-Ara . 1978 o .
? 0 Canaropuit na o03. Hec- - , '
‘ - cuk-Kyas (cnambhbii 92,8 I%égx 33830 | 919 — ©.919 . | 27,0 11,2 |
j . - 6J10K) 1982 o 1 13532 | . v CeL ‘ |
j . HILEBOJ HHCTHTYT. - . . . ‘
| : Cnaemlt Kopmyce, AJMa- 54,3 18X72 | 70400 | 463 1619 2673 38,0 11,4 w
Iy : . ATa - ' : - \
Ll = 12 9-sraxumpii xuaoi pom| 1971 9 9 : . s : e . ‘
i ot — %
! E.g’ f o no ya. CunoGoxckol, Au- 30,9 12X42 ——15500 314 14 332 21,4 | 7.1 i
| 988 Ma-Ara 6 840 |
| \% :%?—7 . . ‘ [‘ .i

B
-
|

,‘:
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ITpodonscenue Tabauyor 1.1

T 3 4 5 6
. 13 |9-sTamusit xumok gom nmo| 1971 9 9
= 5 é yia. PypmanoBa, Anma-Ara 30,9

¥
% o § 14 Pepaxunonno-uspgarens- | 1973 9
8% & cKuif Kopryc, TalukenTt : 61.5
= 16 ITpoussopcTeenHoe sna-| 1981 9 15
7] HHe HHCTHTYT& Y3MeXKOJ- 53,3
2 X03NpOeKT, TalIKeHT ’
a 16 3panwe wuHCTHTYyTa Ha-| 1981 9 15
3 poxuoro xossiicrsa, Tam- B5.8
) KeHT ’
g 17 3naune BoumcauTesnHo-| 1983 9 15
g, ro ueHrpa, Tawkent 6.5
18 Snande maprapxuea u| 1974 9 9
HHCTHTYTA MCTOPHM Imap- T E
= THH, AnMa-ATa . 34,5
= 19 3panue wHeturyra Ag-] 1980 9 10
oy MaaTarunporpase, AJjma- CTW
g Ara 39.8
£ 20 JKuao#t oM mo ya. Cat-| 19€0 9 16
= naepa (xBa noma), Asma- 2.0
8 Ara 54,0
=2 21 _ABroMaruueckas Teye-| 1982 9 9
boHHas craHuus, Anma- ' 366
Ara !

CTOMMOCTb CTPOHTEJBLCTBA IO CPABHEHHIO C IIOCKHMH KapKa-
camu, [l TakHMX KapKacoB xXapaKTepHa maJjas gehopMaTHB-
HOCTb, YTO OOeclleYHBaeT COXPaHHOCTH CTEHOBOrO 3alOJHEHHS
H IePEroponoK IIPH 3eMJIETPSCEHHAX, 3aTPATH Ha DEMOHT KO-
TOPBIX, 10 HAHHBIM 3apyOexXHBIX HCCJAENOBAHHUH, COCTaBIIIOT
or 10 no 509% mepBoHaYa bHOH CTOUMOCTH.

B 1973 r. 6bl1 3aKOHYEH MOHTAXK IIEPBOTO CTaJBHOTO IIPO-
CTPAHCTBEHHOIrO CTEPIKHEBOrO KapKaca 3JaHHs NapTHHHOIO ap-
xuBa MucTHTyTa HeTOpHE napruu B AnMa-Are (puc. 2). I'opu-
30HTAJbHEIE CeHCMHUecKHe HATPY3KH, AeHCTByIOIIMe Ha 3Ja-
HHUe, BOCHPHHHUMAIOTCS HAPYXHBIM CTEPXKHEBHIM KapKacOM C
KPYIHOPAa3MEPHBIMH KPECTOBBIMH CBA3SIMH, & BePTHKAJbHBIE —
KOJIOHHaMu TpybuaToro cevenus. HecMoTps Ha BBICOKHH ypO-
BeHb II0JIe3HON HArpysku Ha mepekperras (mo 12 xH/M?) pac-
XOJ CTAJH Ha Kapkac cocTaBua Bcero 19 kr/m® o6peMa sjaaHud.

10

7 8 | 9 | 10 T 12 13
12X 152 56 590 | 1079 43 1145 20,3 7,0
23940
12,8x 38280 |267 929 1535 40,1 12,1
44,8 12 250
15X 36 28 800 26 594 ' 837 29,0 10,1
8274
1536 30 132 49 574 823 27,3 8,2
. 10 202
32% 72,6 94816 —_ 13%6)( 3742 39,5 9,5
X =3
38 580 =2772
1818 10 400 180 11,5 194 18,7 7,0
3676
24 X 30 27 110 308 239 656 24,2 8,6
9268
—_ 34 900 | 440 176 740 21,2 7,1
10 480 40,5
19,6 48| 35600 327 374 832 23,4 9,6
10 600

Taxoi#t Kapxac KOHKYDEHTOCIOCOOEH C Kene306eTOHHLIMHM He
TOJIBKO II0 CTOMMOCTH, HO ¥ II0 PACXOLY CTaJH. '

B 1979 r. saBepIueHo CTPOUTENLCTBO 10-3TaXKHOTO IIPOHU3-
BOJCTBEHHOIO 3[JaHHA MHCTHTYTa AJMaaTarunporparc B Auma-
Are, cTanbHON IPOCTPAHCTBEHHBIl KaPKAC KOTOPOTO HMeEET
KOp0oBuaTo-cTBOMBHYIO cxXeMy (puc. 3) [42]. Bce ropusoHTamb-
Hble H YaCThb BePTHKAJBHBIX HArpy30K BOCIDHHHMAET IIEH-
TPaJbHBIA CTBOJ C pasMepaMu B IiaHe 18x12 M, BEIIONHEHHBIH
B BHJe CTaJbHOH 060/JOYKH PAMHOIO THIIA C IIAaroM KOJIOHH 3 M.
Purenu w cTOMKH paM BBITOJHSJIHCH H3 CBAPHBIX ABYTABPOBHIX
npogunes seicotolt 750—830 MM. OCHOBHAS YaCTb BEPTHKAJIb-
HBIX Harpy30K BOCIPHHHMAJACh IIEHTPaJbHO CXKATBHIMH CTallb-
HBIMH KOJIOHHAMH, PaCIOJIOKEHHBIME: II0 IIEPUMETPY U B LeHTpe
smanus, JKecTKHe eje300eTOHHBE NHCKH IePeKpPHITHH obec-
IIEYHBAJIE reOMETPHUECKYIO ' HEeH3MeHseMOCTh Kapkaca M Iepe-
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