Marepuaabl H KOHCTPDYKIIHHA

YOK 621.6.072

AN. BEK-BYJIATOB, kana. TexH. HayK, HadaJbHUK TexHudeckoro otaena OO0 «Ilenomnske CI16»

Mopo3o3awmujeHHblie pyHaamMeHTbl

MEJIKOro 3aJioOXXeHus

CHIDKeHME MaTepUaTbHBIX 3aTPaT M 9KOHOMUSI TPYIOBBIX
PeCypCOB ITPU CTPOUTENTBCTBE SIBJISIETCST Ba¥KHOM YacThIO TTPO-
rpaMMbl MaJIO3TaXKHOTO M KOTTEIKHOTO CTPOMTETLCTBA.
TTpuMeHeHre HOBBIX CTPOUTENIbHBIX TEXHOJIOTHIA U MaTepua-
JIOB TIPU CTPOUTENILCTBE PA3TMUHbBIX YaCTeil COOpYKeHU 1Mo~
3BOJISICT IOOUTHCS 3HAUMTEIbHON 9KOHOMUU PECYPCOB, CHU-
3UTb TPYIOEMKOCTb U MPOIOJKUTEIbHOCTh CTPOUTEIILCTBA.

3HAYUTENbHYIO JOJIIO OT O0OIIEel CTOMMOCTH 3MaHUi CO-
CTaBJISIIOT 3aTpaThl HA YCTPOMCTBO (DYyHIaMEHTOB.

CJ10XHbIe TPYHTOBBIE YCIOBUS IITMPOKO PacIpocTpaHe-
Hbl B Poccuiickoit @enepanivu; npu BO3BEAEHUU Majo-
3TAXKHBIX 3JAHUI CTPOUTENN CTAJTKMBAIOTCS C pElICHUEM
BOIPOCOB, OOYCIOBJIEHHBIX HAJTUYUEM ITyYUHUCTBIX TPYH-
TOB B OCHOBaHUM (DyHIAMEHTA.

[Ipu ycrpoiictBe (pyHIZAMEHTOB HAa MYyYUMHUCTHIX TPYH-
Tax ¢ LeJIbI0 YMEHbIIIeHUs TJTyOMHBI TpOMep3aHusl TPYHTa B
TEPPUTOPUATILHBIX CTPOUTENbHBIX HOpMax TCH M®—-97
«[TpoexTupoBaHue M YCTPOUCTBO MEJIKO3ArTyO0JIEHHBIX
(byHIaMEHTOB MaJIO3TaKHBIX KWJIBIX 3IaHU B MOCKOB-
CKOI1 001acTH» PEKOMEHIYeTCs «IIPUMEHEHUE YTeTUINTE-
JIei, YKJIaablBaeMbIX TOJ OTMOCTKY. g MCKIIOYeHUS
3aMauMBaHUsI YTETUIMTEIM MOTYT MCIIOJb30BaThCs, HAMPU-
Mep, B 1eJ710(haHOBBIX MeIlIKaxX B BUIE MAaTOB...» [1].

Bonee 6oraTelii OMbIT UMEIOT B 3TOI obylact CKaHIv-
HaBckue ctpanbl, CIIIA, Kanaga. B CIIA B 2001 r. ObL1
npuHaT ctanaapT ASTM 32—01 «ITpoekTupoBaHue u CTpo-
WUTEJBLCTBO MOPO303AIIMIICHHBIX (DYHIAMEHTOB MEJIKOTO
3aJI0KeHUST» 11 MPOEKTUPOBAHUS M CTPOUTENIbCTBA
OTarJIMBaeMbIX U HEOTAIUIMBAEMbIX 30aHU. DTOT CTaHAApPT
OCHOBaH Ha TIPUMEHEHUU 3KCTPYAMPOBAHHOIO TEHOIIO-
JINCTUPOJIA B KAYECTBE TEIJIOM30JMPYIOIIETO CII0SI, TIPETISIT-
CTBYIOIIIETO TIPOHMKHOBEHUIO XOJIOIA B MOPO30YYBCTBU-
TeJbHYIO TIOUBYy. [IpyMeHeHMe TaKoil TeXHOJIOTMHU OBbLIO
0100peHO IS IUIMTHBIX MEJIKO3arIyOJeHHbIX (DyHIaMeH-
TOB (TJIUTA HA TPYHTE) OTAIJIMBAEMbIX 3MaHUI B CTPOUTETb-
HoM ctaHmapte «OmHO- W ABYXCEMEMHBIE XWIIble CTpOe-
Husi» CABO/ICC (1995, 1998 r.) u pacnipoctpaHsieTcst Ha
npucTparuBaeMmbie u Jerkue KoHcTpyKiuu. K 2002 r. okoyio
5000 ¢pynmameHTOB Takoro Tuma onu1o moctpoeHo B CIIIA.
Takast TeXHOJIOTUSI TO3BOJISICT CAKOHOMUTH 40% cTOMMOCTH
GbyHzamenTa.

OcobeHHO mpumeuarteiaeH onblT CKaHIMHAaBCKUX
CTpaH, rje 3a nocjeaHue 45 jget 0blIo MOCTpoeHOo OoJiee
1 MUTH MOPO303aIIUIeHHBIX (PYHIaMEHTOB MEJIKOTO 3a-
noxeHuss (M3PM3). Boisee 30 jeT B 3TUX CTpaHax Cy-
IIECTBYIOT CTPOUTEIbHBIE HOPMBI JIJIsSI KUJIBIX U TOPOJI-
CKUX 3HaHWUi, XpaHWIUIIL, IIKOJ WU Majaopa3zMepHbIX
Oo(UCHBIX 3JaHUI.

M3DM3 (puc. 16) cxoxu ¢ 0OBIYHBIMU (PyHIAMEHTAMU
(puc. 1a) 3a UCKITIOUEHUEM PACTIONIOXKEHUS TETITION3OJISIIINN
u mIyouHbl 3anoxeHus. [logomBa (yHmamMeHTa pacioso-
JKeHa Ha miyouHe okojo 30—40 cM HMXe YPOBHS 3eMJIU.
M3®M3 umeroT BepTUKAJIBHYIO U30JIS1INI0, PACIIOIO0XEH -
HYIO C BHEIIHEl CTOPOHBI OT TMOIOIIBBI (hyHIAMEHTA JI0
YPOBHSI BBIIIe OTMETKM 3eMiu. [lpu ycTpoiicTBe ¢yHma-
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MEHTOB B 00Jiee XOJOMHBIX KIMMATUYECKMX YCIOBUSIX
«KPbUIbsI» TETTIOM3O0JISIIIUM PACTIONaraloTcsi TOPU3OHTAIBHO
Ha YPOBHE ITOIOIIBEI (pyHAAMEHTA (pHUC. 2).

CxeMa pacrojioXeHUsT TeTUIOM30JISIIIMOHHOIO CIosl B
IU1aHe MpeAcTaBieHa Ha puc. 26. B 3aBUCUMOCTH OT KJIH-
MaTUYeCKUX YCIOBUI M BUJa (DyHIaMeHTa BbIOMpAIOTCS
napameTpbl TETIOU30JSIIIMOHHOTO CJIOS: TOJIIMHA TEeTJI0-
U30JISIIUMOHHOTO CJIOSI, IIMPWHA TETJIOU30JISIIIUOHHOTO
ciost (A) Booab cTeH, mupuHa cios (B) Ha yriax 3maHus
u ee npoTsxkeHHocTh (C). UeM xojogHee KiauMmar, TeM
IHUpe MPOCTUPAETCS TETJIOU3OJAMS, U TEM OHa TOJIIIE.
Takum o0pa3oM, B 3aBUCMMOCTH OT KJIMMAaTUUYECKUX YC-
JIOBUI pailoHa CTPOUTEIBCTBA, UCITOJb3Ys TEIJIOBbIC 1O-
TOKM OT BKCIUIyaTUPYEeMOTO 3[aHUsl, MyTeM WU3MEHEHUs
TOJIIUHBI ¥ IIUPUHBI TETUIOU3OJISAIIMNA MOXHO BBIBECTHU
rpaHuIly TIpOMep3aHusl TPYHTa 3a Tpeaesibl MOAOIIBBI
dyHaameHTa (puc. 3).

a 6

yeseseses |

g >0,4m

il s 20,15m

Puc. 1. Cxema ycTpoicTBa MOP0O303aLMLLEHHbIX GYHAAMEHTOB: & — 00bl4-
Hbli; 6 — MENIKOTO 3a510XKEHNS

a d 6
3
e
N
] s RIS —
s 0]
04m S 0,4m
SIS
¥ X2 | 92050507
>0,15M| wEsmts st s >0,15M| $55°5
=Y S S SSRGS =Y I_CE
T 9 1
lopu3oHTanbHas  BepTukanbHas ['opu30HTanbHas

nsonsaumsa nsonsaumsa usonguus

C

Y

)oosees

[sreseswe:

%
E %

Puc. 2. Mopo3o3almiieHHble  GyHAaMEHTbl MENKOro 3afoXeHUs:
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Marepuabl H KOHCTPYKIIHHA

TToCKOIBbKY TETUTOM3O0JISIIIMOHHBIN MaTeprall UCITOb3YeT-
Cs1 HUKEe OTMETKH 3eMJIM, JJIs1 OTUX LieJiell B KaueCTBe TerIo-
M30JISIIMY IPUMEHSIETCS] SKCTPY3MOHHbBIN MIEHOMOIMCTUPOJ.

M3®M3 MoryT mpUMEHSThCS U CTPOUTEIbCTBA KaK
OTaIIMBaeMbIX, TaK M HEOTAIIMBAEMBbIX 30aHuli (puc. 2a, 6).
B cootBercTBuM ¢ pykoBoactsom ASTM 32—01 mo mpoek-
TUPOBaHUIO (PyHIAMEHTOB BEIOOp U TPeOOBAHUS K TEILIO-
M30JSUMU (DYHIAMEHTOB OCHOBBIBAIOTCSI HA HAMXYAIIEM
BapuaHTe IPYHTOBBIX YCJIOBUII 6€3 CHEXXHOro MOKpOBa U
OpPraHMYECKOTO CJIOS Ha TTOBEPXHOCTU MOUYBKI. Takum 00-
pa3oM, peKOMeHAyeMasl TeIJIOM3OoJsIuus OynaeT 3ddex-
TUBHO TMMPeI0TBpallaTh MPOMEP3aHUE BCEX BUIOB MyYMHU-
CTBIX TPYHTOB.

B Poccuu onbiT npumeHeHus M3®M3 cuepxuBaicst
1o 1999 r. U3-3a OTCYTCTBUSI OTEYECTBEHHOTO IKCTPY3U-
OHHOTO MEHOMOJIMCTUPOJIA U HOPMATUBHOI 0a3bl, HECMO-
TPSI Ha TO YTO MyOIMKALIMY HA OTY TEMY HaYaJIu MOSIBJISITh-
cac1999r. [2, 3].

B xnwure-mocobum [2] aBTOpoM paccMaTpuBaIOTCS
Mpo0GeMbl CTPOUTENbCTBA JIETKUX 3MaHUI U COOPYKEHU I
Ha MpOMEP3alolMX MYYUHUCTBIX TPYHTaX B YCJIOBUSIX
CeBepo-3anana Poccuu, npuBoautcss nHboOpMalus mo
0COOCHHOCTSM CBOWCTB MyYMHUCTBIX TPYHTOB B YCJIIOBU -
sax Kapenuu, Bo3neiicTBUIO CUJI MOPO3HOTO Ty4YeHUsT Ha
TpaAuLMOHHBIE U 3¢ ¢GeKTUBHbIE QYHIAMEHTHI (3aKja-
nbiBaeMble Ha ri1youHy 0,2—0,5 M OT TOBEpPXHOCTH I'PYH-
Ta) U CTeHbI MaJIOHATPYKEHHBIX 3MaHUI; KOHCTPYKLIUU U
MeToauka pacueta 3¢G(HeKTUBHbIX (PyHIaMEHTOB (He3a-
[IyOJEHHBIX U MaJIO3arIy0JIeHHBIX B MTYYUHUCTBINM TPYHT
W Ha MoAChITIKaxX ToamuHoi 0,2—0,5 M U3 HEMTYyYUHUCTHIX
MarepuajoB — IecKa, IIeOHs, OTXOI0B MPOU3BOACTBA,
¢yHIaMEHTOB B BEITpaMOOBAHHbBIX KOTJIOBaHAX) MJIS 31a-
HU#, UMEIOIIMX CPAaBHUTEJbHO HEOOJbIIYIO HArpy3Ky
(KoTTemKel, MHIMBUAYAJIbHBIX ycaAeOHBIX JOMOB, 3/a-
HUI U COOpPYXEHUIl arpornpoMBbIILIEHHOTO U JIECHOTO
KOMIUIEKCOB, TPAHCOPTA U JIP.), C YUETOM UMEIOLIETOCs
ONbITa BEAYIIMX HAyYHO-MCCIEAOBATEIbCKUX WHCTUTY-
toB (HUUOCII, JaneHUNC, HHUUWDBIIceabcTpost u
np.) u ap. boabiioe BHMMaHWe B paboTe yaejaeHO (GuH-
CKOMY OIIBITY MPOEKTUPOBAHUS W YCTPOMCTBA Majo3ar-
JIyOJIeHHBIX (DYHIAMEHTOB B YCJIOBMSIX MHYYUHUCTHIX
TPYHTOB C IPUMEHEHUEM Pa3IMIHBIX YTSTTUTEIEH, B TOM
YHCJie TIEHOMOJUCTUPOIOB.

PaccmatpuBaeMmbie B KHMIe 2((eKTUBHBIE Majo3a-
r1yoJaeHHble GyHAAMEHTBI MO3BOJISIIOT CHU3UThL MO cpa-
BHEHUIO C TPAJAULIMOHHBIMU 3ary0JIeHHBIMU: pacxoj Oe-
toHa Ha 50—80%, Ttpynosarpatsl Ha 40—70%, CTOMMOCTb
Ha 50% u 6onee.

B mocobun [3] Ha ocHOBaHMU JUTEPATypPHOIO 0030pa
OTEUECTBEHHBIX M 3apyOe>KHBIX MCTOYHUKOB 0000IIEH
ONBIT MPOEKTUPOBAHMSI U YCTPOMCTBA Mano3ariy0aeHHbIX
(byHIaMEHTOB € y4yeTOM aHajn3a MPUPOJHO-KIMMATHYEC-
KUX, T€OJIOTMYECKUX U TEXHOTEHHBIX (DAKTOPOB: TeMIiepa-
Typbl BO3/yXa, MPOJOJLKUTEIBHOCTU TMepuoja C OTpulia-
TEJIbHBIMU TEMITepaTypaMM, TOJIIMHBI CHESKHOTO TTIOKPOBA,
TeMI0(U3NIECKHUX CBOMCTB IPYHTOB, TEIJIOBBIX TOTOKOB OT
COOPY>KEHUI U JIp.

B HacTosiiiee Bpemst B Poccuu cTpouTcst 10CTaTOYHO
6OJIBIIIOE KOJIMYECTBO MAJIODTAKHBIX JKUJIBIX ¥ ITPOU3BOI -
CTBEHHBIX 3IaHUI B TOPOACKUX U CETBCKUX YCIOBUSIX, HO
CIPOC Ha XWJIbe W 3IaHUS TAaKOTO THUIIA OCTAeTCS BBICO-
KkuM. Peanuzaluss TeXHOJOTMM MOPO303alMIIEHHBIX
(byHIaMeHTOB MeJIKOTO 3aJI0KEHUS ceiiuac MMeeT U MaTe-
pUaJbHBIC MPEANOCHIIKNA, O0ecredYeHHbIe HaJIMYMeM Ha
PBIHKE POCCUICKOTO 9KCTPY3MOHHOTO MIEHOTOJUCTHUPOJIa
«[TeHorIaKC».

IIporpaMma MaJlO3TaKHOTO CTPOUTENbCTBA HOJIKHA
OCHOBBIBAThCSI HA CTPOUTENBCTBE KOMMOPTHBIX, TEXHOJIO-
TUYHBIX, 9KOHOMUYHBIX 3M1aHUI ¢ HU3KUM DHEPronoTpeod-
nenrieM. [TpoeKTupoBaHue U CTPOUTETLCTBO TAKUX 3MaHUIA
HEBO3MOXHO 0e3 TTPUMEHEHUST HOBBIX MaTepUaioB U TeX-

Tennosble notepn
Yyepes nosn

XonopaHblii BO3AyX

- TeotepmanbHoe .
Tenno ’

paHmua
npomep3aHus

Puc. 3. Cxema TennoBbix NOTOKOB GYyHAAMEHTOB 34aHUI

HOJIOTUI, IIUPOKOE BHEAPEHKME KOTOPBIX CACPKUBACTCSI OT-
CYTCTBHEM HOPMATUBHOM Ga3bl.

B Hacrosiee BpeMsl TEXHUYECKUIA OTOEN KOMITAHUU
00O «ITenommmakc CI16» nMeeT Bce HEOOXOIMMBIE TaHHBIE
M1 COBMECTHO C TTPOMUIBLHBIMU HAYYHO-UCCIIEI0BATETbCKI~
MU YUPEXKIECHUSIMU 3aHUMAETCSI Pa3pabOTKON HACTOSIIETO
perjiaMeHTa JUIsl IpUMeHEHUsT Ha Tepputopun Poccun.
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