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ABSTRACT

The problem of optimal design and construction of foundations have always had a special relevance not
only technologically, but also in economic terms. This is due to the special interest of all divisions of the
construction industry to reduce the cost of construction. Reduced operation costs while ensuring reliability,
optimization of effort and time for the construction of underground structures are crucial to improve the efficiency
of capital investments and improving the quality of construction. The need to address these issues is an important
task of the modern foundation engineering.

This article analyzes the current experience of designing the foundations of buildings and structures for
various applications in different conditions of their construction. The recommendations to determine the optimal
type of foundation depending on the construction and the type of object are given in this item.
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I
1. Introduction

The foundation is a fundamental design of the constructed facility. Reliability and durability of the building
directly depend on the correctness of a choice of type of foundation for building and designing. Errors at this
stage may lead to undesirable consequences: uneven precipitation, roll, cracks in the bearing and enclosing
structures, and as a consequence, to the destruction of the object of construction.
Today, with the erection of buildings and constructions there are different kinds of foundations, numerous
technologies to their devices. Analysis of available experience research shows that the choice of a certain type of
foundation depends on the type of soil, on which the foundation is built, the purpose of the construction object, the
loads transmitted to the foundation of the conditions in which the object is supposed to build.
The efficiency and rationality of the use of any type of foundation is determined on the basis of comparison of
technical and economic indicators, obtained with diverse design.

2. A review of the literature

Professor N. A. Tsytovich, soviet scientists N. M. Gersevanov, V. A. Florin, M. |. Gorbunov and other
conducted detailed research in the field of soil mechanics and foundation settlements [12 - 15]. A team of
scientists headed by Professor C. D. Berezantsev conducted broad experienced and theoretical studies of the
stability of bases [16]. In addition, a foreign experience in the design and analysis of different types of foundations
was studied [17 - 26].

However, despite the large number of fundamental works and publications on the subject, they did not
provide clear recommendations on the choice of a specific type of foundation depending on various conditions.

3. Objectives of the study

The main task is a generalization of the available experience in the design of the foundations in different
conditions to determine the best type Foundation, depending on the conditions of construction and object type.

4. Analysis

4.1. Preliminary assessment of the field of application of the foundations of different types depending on
the soil conditions can be done using the table 1 [1], which shows both cases the unqualified application of the
foundations of the appropriate type, and the cases of use of alternative engineering.

Table 1. Scope of the foundations of different types of soils

Type of foundation
Soils Belt Plate Pier Piles
Lardge-clastic and sand + + + *
Silty-clay * * * *

Remark: «+» - recommended for consideration; «-» - not recommended for consideration; «+» - required variance design.

4.2. The research resulted in the depth of external and internal foundations of heated buildings with the
cold basements and technical undergrounds (with a negative temperature in winter) may take a table 2 [7],
counting from the floor to the basement or technical underground.

Table 2. The choice of the depth of foundations

Depth of laying of foundations depending on the
depth of the groundwater level d,,, m, and the

=Gells ungler e 2o0E IUne s e projected depth of seasonal soil freezing d¢, m, at

dWSdf+2 dw>df+2
Rocky, large-fragments with sandy filler, sand gravelly, does not depend on d does not depend on d
large and medium-size p f P f
Sands small and silt, sand clays at least d; does not depend on d;
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Soils under the sole foundation

Depth of laying of foundations depending on the
depth of the groundwater level d,,, m, and the
projected depth of seasonal soil freezing df, m, at

dySdi+2 dy>di+2

Loam, clay, as well as large-fragments soils with silty-
clay filler

at least d; at least 0,5 d;

Remark. In cases where the depth of laying of foundations does not depend on the projected freezing depth d; , appropriate
soils, specified in this table should lie to a depth of not less regulatory freezing depth d.

4.3. In result of studies determined that the buildings and constructions are distinguished by their purpose.
Based on the analysis of the conducted research the following classification of buildings and constructions:

Buildings and constructions

K

Residential

~ Non-residential

Further non-residential buildings and facilities are as follows:
Non-residential

Functional purpose

— industrial;

— energy;

— hydraulic engineering;
— transport;

— agricultural;

— special purpose.

Operating conditions

— on climatic conditions;
— in relation to a zero mark of the earth;

— under the terms of the construction site.

Featured types of foundations depending on the design of a residential building are given in table 3 [8].

Table 3. Recommended types of foundations for residential buildings of different heights

The height of the residential building, m Iesslghan 10-25 25-50 morgothan
The approximate level of pressures
under groundworks, kPa 100-200 200-300 250-350 300-450
Block + + - -
Tape + + + -
q Raft - =+ + +
Reinforced On drill-injected piles + - 2 -
concrete On drill- screw piles + = - -
foundations - /P
On driven piles T + + +
On drilled piles - + + 2
Combined pilestove - - + +

Remark: «+» - recommended for consideration; «-» - not recommended for consideration.

4.4. In industrial buildings, in addition to the static, there are also dynamic loads when the action of the
unbalanced mass of various machines on the Foundation and basis or on impact. In accordance with data of the
influence of foundations for equipment with dynamic loads are given in table 4 [9].

Table 4. Foundations for equipment with dynamic loads

Types of foundations

Equipment with dynamic loads

Frame, representing a spatial design, consisting, as a
rule, from the top plate or a system of beams supported
through a range of supports to the bottom of the base
plate

Machines with rotating balanced masses (turbo-
alternators, dynamos, motor-generators, metal-cutting
machines and other)
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Types of foundations Equipment with dynamic loads

Wallest, consisting of a bottom of a foundation plate (or
grillage), system of walls and the top plate (or frame),
which is one of the equipment The machine with the crank-rod mechanisms and

Massive as a block or plate with the necessary | piston machines; machines slapper
npusmkamu, wells and holes for placement of machine
parts, accessories, communications etc.

4.5. For installation of the racks condensation cellars engine rooms of the main building of the TPP and
NPP apply foundations of the glass type. Under the reactor compartments of nuclear power plants is set as a rule,
square concrete slabs of box-type. Also under NPP construction arrange pile foundations.

4.6. In hydro engineering constructions for bridges should be applied pile foundations with grillage, located
in the water (rivers with heavy ice regime), and grillage, located over the water. Used piles-shell, drop-in and
drilling piles.

4.7. In transport construction for small railway bridges with the supports of small height or low-
compressibility soils satisfied with shallow foundations. If the soil at the base of the bridge are weak, the
construction of deep foundations (solid or hollow concrete piles).

4.8. For buildings and structures for agricultural purposes should apply the following types of foundations:

Table 5. Recommended types of foundations agricultural buildings

Agricultural buildings Types of foundations
Wooden buildings and canopies Bar (wood, in the form of «chairs»)
One-storeyed frame buildings Column (rubble; brick normal firing)
Building with massive walls (with T<.’:1pe
basement) Pile . .
(printed concrete, rubble concrete, soil-concrete piles up to 3 m)

Device and operating conditions of the foundation depend on the climatic conditions in which the object is
built. A considerable part of the territory of Russia is located in the permafrost zone. When construction in
permafrost soils depending on the design and technological features of buildings and constructions, engineering-
geocryological conditions and possibility of purposeful change of soils is one of the following principles of using
permafrost soils as a base of the structures:

— Principle | - permanently frozen soils of the basis used in a frozen state is maintained in the course of
construction and during the entire period of operation of the facility;

— Principle Il - permanently frozen soils of the basis used in thawed or defrosts state (with their preliminary
defrosting the calculated depth to start the construction of buildings or with the assumption of their thawing during
operation of the facility).

When using permafrost soils as a base on the principle | of the minimum depth of the foundations d,;, must
take on the table. 6 [11], depending on the projected depth of seasonal thawing soil dy, determined under
compulsory Annex 3 [11].

Table 6
Foundations Minimum depth foundations
dminy m
The foundations of all types, except the pile dn + 1
Pile foundations of buildings and constructions dp + 2
Piles of supports of bridges dn + 4
Foundations of buildings and constructions, erected on the paddings Not standardized
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Remark. When using permafrost soils as a base on principle Il of the minimum depth of the foundations dmi, takes in
accordance with the requirements of SNiP 2.02.01-83 in relation to the estimated depth of seasonal soil freezing ds determined
under compulsory Annex 3 [11], and the level of groundwater, which is made with regard to education under construction zone

thawing soil.

4.9. Depending on conditions of construction site featured types of foundations are given in table 7 [8].

Table 7. Recommended types of foundations depending on the peculiarities of sites

Features sites
that are
allocated for
construction

Type of foundations

On the natural basis

Pile foundations

Reinforced concrete

foundation

modular

tape

plate

on drill-
injected
piles

on drill-
screw
piles

on driven
piles

on drilled
piles

combined
pilestove

Construction on
the newly
allocated
territories

Construction on
the territories
after their
preliminary
engineering
preparation

Construction on
vacant or
exempted
territories in the - + + + +
zone of the
existing relevant
development

I+
+
+

Reconstruction
of buildings with
the change of + + + +
(partial or full) of
its structures

Reconstruction
of monuments - - - + + - - R
of architecture

Remark: «+» - recommended for consideration; «-» - not recommended for consideration.
5. Conclusion
So, as a result of this work, it can be concluded:

5.1. Choose a specific type of Foundation depends on the type of soil, on which the Foundation is built, the
purpose of the construction object, the loads transmitted to the Foundation of the conditions in which the object is
supposed to build.

5.2. The final choice of type of grounds or constructive decisions of foundations is based on comparisons of
technical and economic indicators, obtained with the help of alternative engineering.
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Kputepum BbiGOpa TMNa pyHOamMeHTa B 3aBUCMMOCTU OT YCIIOBUM
CTpouTenbCTBa U TUNa ob6bLeKTa

A.O. Noe3yH°, E.C. Konocos*
@rb60OY Bl10O CaHkm-lNemepbypackuli 2ocydapcmeeHHbIl nonumexHudyeckul yHueepcumem, 195251, Poccus,

CaHkm-lNemepbype, lNonumexHu4yeckas, 29.

MHOPOPMALIUA O CTATbE UcTtopusna KnioueBble cnoBa

YOK 624.151 MopaHa B pegakumio 8 aekabps 2013 byHOaMeHT
rnybuHa 3anoxeHus
LVHaMUYECKME Harpysku
BEYHOMEP3IIbIE TPYHTHI
CBaVviHbI PyHAAMEHT

AHHOTALINA

Mpobnema onNTMManbHOrO MNPOEKTMPOBAHMA U BO3BeAEeHMS (YHOAMEHTOB BcCerga wumena ocobyto
aKTyanbHOCTb He TOMbKO C TEeXHOMOTMYEeCKOW, HO N 3KOHOMWYECKOW TOYKM 3peHns. ITO CBA3aHO C ocobon
3aVHTEpPeCcOBaHHOCTLIO BCEX MOoApasfeneHnii CTPOUTENbHOW OTpaciv B CHWKEHWM CTOMMOCTM CTPOUTENbCTBA.
CHuxeHne cebectonmocTu paboT npm ogHOBPEMEHHOM obecneyeHnn HagexXHoCTH, ONTUMM3aumns TpygosarTpar 1
BPEMEHN HAa COOpPYXeHWe MOA3EMHbIX KOHCTPYKUMA WUMEKT OrpoMHOe 3HayeHue Ans  NOBbIWEeHUs
3P(PEeKTUBHOCTM  UCMOMb30OBaHWUSA  KanuTalnbHbIX BMAOXEHWA W MNOBbILWEHUS KavecTBa CTPOWUTENbCTBA.
HeobxoanmocTb pelueHns 4aHHbIX Npobnem SBNsSeTcs BaXKHOW 3agayeri COBpEMEHHOro oyHAaMEHTOCTPOEHMS.

B ctatbe npoBedeH aHanus MMelOLLErocs onbiTa NPOEKTUPOBaHUS DYHOAMEHTOB 34aHUN U COOPY>KEHUN
pPas3nM4HOro PyHKUMOHANBHOIO Ha3HaYeHNs B PasfnyHbIX YCIIOBUAX UX BO3BeAeHus. [prBedeHbl pekomeHaaumm
no onpeaerneHnio oNTMMarnbHOro Tuna yHgameHTa B 3aBUCMMOCTM OT YCNOBUIM CTPOMTENBbCTBA M TUna obbekTa.

KoHmakmHbIlU asmop:
+7 (911) 273 9088, triksi_04@mail.ru (MoB3yH AHacTacusa OneroBHa, CTYAEHT)
+7 (921) 381 8137, eskol@cef.spbstu.ru (Konocos EsreHunn Cepreesud, cTapLumii npenogasaTtenb)
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1. BgedeHue

dyHOameHT ABMAsieTCA OCHOBOMONararlen KOHCTPYKUMENH BO3BOAMMOrO COOpyXeHus. HagexHocTb wu
OOMNrOBEYHOCTb 34aHUS HaMpsSMYH 3aBUCHAT OT NMPaBUNIBHOCTY BbibOpa Tuna dyHAaMeHTa Ans CTpouUTenbCcTBa 1
ero npoektupoBaHus. Ownbkn Ha [aHHOM CcTagum MOTYT MPMBECTM K HeXenaTernbHbIM MNOoCneacTBUSIM:
HepaBHOMEPHbIM OCafKkaM, KPeHy, TPelMHaM B HECYLLMX W OrpakgaloLlimMX KOHCTPYKUMSX, W, KaK creacTBue, K
paspyLueHnto obbeKTa CTPOMTENbCTBA.

CerogHs npu BO3BEOEHUU 30aHUA N COOPYKEHUN MPUMEHSIIOTCS pasnuuHble Buabl (OYHOAAMEHTOB,
CYyLLIECTBYET MHOXECTBO TEXHONOMMN MX YCTPOMCTBA. AHanNM3 MMEIOLLLErocsl onbiTa UCCrnegoBaHWUi NOKa3biBaeT,
4YTO BbIGOP ONpeaenéHHoro Tuna pyHaameHTa 3aBUCUT OT BuAa rpyHTa, Ha KOTOPOM pacnonaraetca (oyHAaMeHT,
OT HasHadeHus obbekTa CTPOMTENbCTBA, OT Harpy3ok, nepefaBaeMblX Ha AaHHbIN PYHOAMEHT, OT YCNOBUW, B
KOTOpbIX OOBEKT NpeanonaraeTcsi BO3BECTU.

ObdheKTUBHOCTE N pauUMOHanbHOCTb NMPUMEHEHUST TOrO WM MHOTO BuAaa pyHAaMeHTa onpefensercs Ha
OCHOBaHUN CPaBHEHUSA TEXHUKO-3KOHOMUYECKUX MOoKasaTenemn, nomny4yaembix Npy BapuaHTHOM MPOEKTUPOBAHWM.

2. O630p numepamypel

[eTtanbHble nuccnegoBaHusa B 061acTn MEXaHUKU rPYHTOB 1 (PyHAAMEHTOCTPOEHMS NPOBOAMIN Npodeccop
LbiToBuy H. A., coBeTckme yuyeHble ['epceBaHoB H. M., ®nopuH B. A., NopbyHos-IMocagos M. UN. n gp. [12 - 15].
LLnpokme onbITHbIE M TEOpeTUYecKne UcCcrnefoBaHUs YCTOMYMBOCTM OCHOBAHMM MPOBEeAEeHbl KONNEKTUBOM
yyeHblXx BO rnaeBe ¢ npocdpeccopom bepesaHueBbim B. . [16]. W3yyeHbl Takke WHOCTPaHHbLIA OMbIT
NPOEKTMPOBaHNA U aHanu3 paboTbl PyHAAMEHTOB pas3nuyHbix TMnos [17 - 27].

OpHako, He cMOTpsi Ha 6BonblIoe KONMYeCTBO (yHOAMEHTAanNbHbIX TPyAOB M Nybnukauum no AaHHOW
TEMaTuKe, B HUX He COAEPXKUTCH YeTKMX peKkomeHAauuin no Bbibopy onpedenieHHoro tuna dyHaameHTa B
3aBMCUMOCTU OT PasfnnyHbIX YCNOBUIA CTPOUTENBLCTBA.

3. 3adayu uccnedosaHus

OcHoBHble 3agaun — 06obLieHNe WMEIOLWErocs OnbiTa NPOEKTUPOBaHMA (YHOAAMEHTOB B Pa3fUYHbIX
YCMNOBUSIX C LieMbto onpeaerneHns onTumarnbsHOro Tuna yHaamMmeHTa B 3aBUCUMOCTM OT YCIOBUI CTPOUTENBbCTBA U
TuNa obbekTa.

4. AHanus

4.1. NpeaBapuTenbHas oueHka obnacTv NnpuMeHeHns pyHOaMeHTOB pasfuyHbIX TUMOB B 3aBUCUMOCTM OT
FPYHTOBBLIX YCMOBUA MOXET ObiTb BbINOMHEHA C MOMoOLbl Tabnuubl 1 [1], B KOTOPOM yka3aHbl Kak cry4vau
6e3ycnoBHOrO NpUMeHeHVs OyHOAaMEeHTOB COOTBETCTBYIOLLEro TMMa, Tak U criydau NpUMEHEHUs BapuaHTHOro
MPOEKTMPOBaHMA, Korga MyTeM CpaBHEHUS TEeXHUKO-I9KOHOMMWYECKMX MokasaTeneln HasHavaeTcsa Haumbornee
appeKkTnBHLIN TUM PYHAAMEHTA.

Ta6bnuuya 1. O6nactb nNpUMeHeHuns (*)yH,aneHTOB Pa3fINYHbIX TMNOB B 3aBUCUMOCTU OT TPYHTOB

Tun doyHaameHTa
FpyHTBbI - - - - -
JIeHTOYHbIN MnuTHBLIN CtonobuaTbin CBalHbIN
CkanbHble + + + -
KpynHooB610MOYHbIE U NecyaHble + + + +
MbineBaTo-rNMUHUCTLIE + + + +

lpumeyaHue: «+» - pekomeHOyemcs Onsi MPUMEHEHUS; «-» - He pekomeHOyemcsi Onsi NMpUMeHeHus; «t» - mpebyemcs
8apuaHmHoe MPOeKMupPo8aHue.

4.2. B pesynbTate MNpOBELEHHbIX WCCNEefOBaHUA [NYOVHY 3anoXeHUs HapYXHbIX W BHYTPEHHUX
(yHOAMEHTOB OTannMBaeMbIX COOPYKEHUA C  XONMOAHbIMM noABanaMu U TEXHUYECKUMU MOAMNONbAMMU
(MmetowMMn oTpuLaTenbHy0 Temnepatypy B 3UMHUA Nepuos) BO3MOXHO NpMHMMAaTh no Tabnuue 2 [7], cunTasn
OT nona Jo noasana unuv TeXHUYECKOro Noanonbs.
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Ta6nuua 2. Bbi6op rny6uHbl 3anoxeHnsa yHaamMeHToB

Fny6buHa 3anoxeHus yHAaMeHTOB B 3aBUCUMOCTH
OT rNyOGMHbI PacnosyioXeHUsi YPOBHA MNOA3EMHbIX

FpyHTbI Nnop nopowBon yHAaMeHTa Bog d,, M, U pac4yeTHOM [FNyOuHbI CEe30HHOro
npomep3aHuA rpyHTa di, M, npm
dWSdf+2 dW>df+2

CkanbHble, K

cpegHen Kpy

3anonHuTenem, NecCku rpaBeJiInCTble, KpynHbie U

pynHoo6r|0M0qu|e C necyaHbIM

MHOCTU

He 3aBuUCUT OT d;

He 3aBuUCUT OT d;

Meckun menkne n Nblneesatble, cynecu

He MeHee d;

He 3aBuUCUT OT d;

Cer'IVIHKI/I, [MNHbI, a Takxke prrIHO-O6J'IOMO‘-IHbIe
FPYHTbI C NblNieBaToO-rMMHUCTbIM 3anoJIHUTENem

He MeHee d;

He meHee 0,5 d;

lpumeyaHue. B cnyyasix, ko2da anybuHa 3anoxeHusi pyHOamMeHmoe8 He 3agucum om pac4yemHol anybuHbl npomep3saHus ds ,
coomeemcmeytouue epyHmbl, yka3aHHble 8 Hacmosiweli mabrnuue, 00mKHbI 3ane2ame 00 2ryb6UHbI He MeHee HopMamueHoU

2ny6uHbi rpomep3aHus din.

4.3. B pesynbTate MUccriefoBaHWUii onpedeneHo, 4YTO 34aHUS U COOPYXXEHUSl pasnuyaloT no CBoemy
Ha3Ha4yeHuo. Ha ocHoBaHMK aHanu3a NpoBeAeHHbIX CCNeAoBaHWi NpeanaraeTcs crneayowas Knaccugpukaums

34aHUN N COOPYXKEHWUIA:

30aHnS 1 COOPYKEHUS

/

Kunblie

T~ Hexunble

[Jlanee Hexusble 34aHNSA U COOPYXEHUS KNaccugMUMPYOTCS crieayowmnmM oGpasom:

Mo gy

HKLIMOHANLHOMY Ha3HaYEHMIo /

NMPOMbILUJIEHHbIE;

— J3HepreTn4yeckue;

rmapoTexHn4eckue;

— TpPaHCNOpPTHbIE;
— CEeNbCKOXO3SNCTBEHHbIE;
— cneunanbHOro Ha3Ha4eHu4.

Pekome
Tabnuue 3 [8].

HOyeMble TUMbl beHD,aMeHTOB B 3aBUCMMOCTU OT KOHCTPYKUUUN XWNOro 3aaHuA npuBeneHbl B

Hexunble

~ Mo ycrnoBuam akcnnyaTaumm

— NO KNMMaTtn4eCKUM yCrioBUAM;
— O OTHOLUEHUIO K HyJ'IeBOI7I OTMETKe

3eMnu;
— 1O YCIOBWSIM CTPOUTENBHOWM MMOLaaKu.

Tabnuua 3. PekomeHagyembie TUNbI PYHOAAMEHTOB AJs XUIbIX 34aHUMNA Pa3NIUYHOWN BbICOTbI

BbicoTa xXunoro 3gaHua, m meHee 10 | 10-25 25-50 6onee 50
TP TRRETET FOCEETS R G122 100-200 | 200-300 | 250-350 | 300-450
cdyHpameHTamu, kla

BnoyHbIn + + - -

JIEHTOYHLIN + + + -

MNnnTHBbIN - + + i
Henesoberonnie |02l T : : :
¢hyHOaMeHTbI yp =

Ha 3abuBHbIX cBasix + + + +

Ha OypoHabuBHbIX cBasix - + + +

KomG1HMpoBaHHbI i i + +

CBaNHOMNUTHbIN

MpumeydaHue: «+» - pekoMeHOyemcs 0711 pacCMOMPEHUS; «-» - He peKoMeHOyemcsi 0711 pacCMOMPEHUS.
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4.4. B npoMbIWNEHHbIX 30AaHUAX, KPOME CTaTUYECKMX, BO3HMKAIOT Takke AMHaAMUYEecKue Harpysku npu
OENCTBMM HeypaBHOBELLUEHHbIX MacC pasfuyHbiX MalnMH Ha dyHOAMEHT U OCHOBaHWe wnu npu yaape. B
COOTBETCTBMM C AaHHLIM BO34eNCTBMEM PyHOAMEHTHI NOA MaLUMHbI C AMHAMUYECKUMMW Harpy3kamu npuBeaeHbl B
Tabnuvue 4 [9].

Ta6bnuua 4. dyHaameHTbl NO4 MalWHbI C AUHAMUYECKMMU Harpy3Kkamum

Buabl oyHoameHTOB MawwuHbI ¢ AUHaAMUYECKUMUN Harpy3Kkamu
PamHble, npeactasnsiowme cobom MawuHbel ¢ BpawawwmMMmncs ypaBHOBELLIEHHbIMU
NPOCTPAHCTBEHHYIO KOHCTPYKLMIO, COCTOSILLYIO, KaK mMaccamu (TypboreHepaTopsl, AVNHaMOMaLLVHB,
npaBumo, N3 BEpPXHEW NINTbI UK cUCTEMbI Banok, MOTOpP-FreHepaTopbl, MeTanNopexyLine CTaHk1 u ap.)

OnUuparoLLMXcs Yepes psag CTOEK Ha HUXKHIOH
YHAAMEHTHYIO NIINUTY

CTteHuaTble, COCTOSILMNE U3 HKHEN DYHOAMEHTHOWN
NNnTbI (MUK POCTBEpPKA), CUCTEMBI CTEH N BEPXHEN
NNUTbI (MW paMbl), HA KOTOPOW pacnoraraeTcs
obopyanoBaHue

MaccuBHble B BUuae 6rnoka unv nnutbl ¢
Heob6xo4MMbIMU NPUAMKaMK, KONoALaMn n
OTBEPCTUSMU ONSA pas3MeLLEeHMS YacTen MaLlmWHBbI,
BCMOMOraTenbHoro obopyaoBaHus, KOMMYHUKaLWMA 1
T.0.

MawwnHbl ¢ KPUBOLUMMNHO-LWATYHHbIMU MeXaHn3mMmamu 1
nopLlHeBble MalUUHbl; MallWUHbI yOapHOro aencreus

4.5. [Ina ycTaHOBKMN CTOEK KOHAEHCALUMOHHbLIX MOABaroB MalUMHHbIX OTAENEHMI rmaBHbIX kopnycoB TAOC
n ASC npumeHslT yHAaMeHTbl CTakaHHOro Tuna. [lod peakTopHbIMKU OTAENEHMAMN aTOMHBIX 3NEKTPOCTaHLMI
yCTaHaBMNMBaloT, Kak NpaBuio, kBagpaTHble Xene3obeToHHbIe NNUTLI KopobyaToro Tuna. Takke nog cCoopyXeHus
A3C ycTpaunBatoT cBaviHble (hyHOAMEHTHI.

46. B rmapoTexHn4eCckom CTpouTernbCcTBe O5A yCTpOVICTBa MOCTOB clnenyet npuMeHATb cBaWHble
d)YHLI,aMeHTbI C poCTBEpPKOM, pacrnoJyioXeHHbIM B BOAE (Ha pekKax C TaXeslbiM J1eJO0BbIM pe)KVIMOM), N POCTBEPKOM,
pacnonoXXeHHbIM Ha BOLOMN. |/|CI'IOJ'Ib3leTCFI cBaun-o060no4kK, 3abuBHbIE U 6yp0BbIe cBau.

4.7. B TpaHCNOpPTHOM CTpOUTENbCTBE ANA MarnbIX Xene3HOZOPOXHbIX MOCTOB C onopamu HebomnbLuon
BbICOTbl UMW Ha MaroCcKUMMaeMblX FpyHTax ycTpavBalT yHOAAMEHTbl MenKoro 3anoxeHus. Ecnn rpyHTbl B
OCHOBaHUM MocTa cnabbl, TO HEOBXOAMMO COOpYXeHUe PyHOAAMEHTOB rNyboKOro 3anoxeHus (CNnoWwHble Uin
nonble xene3obeToHHbIE CBaM).

4.8. [ina 30aHNn N COOPYXXEHUN CESTIbCKOXO3AMCTBEHHOrO HasHa4yeHUsa crieayeT NpPUMEHdATb crneayoLline
UMbl PYHOAMEHTOB:

Tabnuua 5. PekomeHgyemble TUNbl (PyHAAMEHTOB CENIbCKOXO3ANCTBEHHbIX 34aHUN

C/x 3paHus Buael oyHaameHTOB

[epeBsiHHblEe 30aHUs 1 HaBeCh! Cronb4atble (OepeBsHHbIE, B BUAE «CTYINbEBY)

OpaHoaTaxHble KapkacHble 30aHns Cronb4atble (byTOBbIE; U3 KMPMMYA HOPMArbHOro 06Xura)
JIeHTouYHble

30aHns ¢ MaccuMBHbBIMK CTEHaMu (C

noasanom) CaaiiHble (HabvBHble 6ETOHHbIE, BYTOOETOHHbIE, IPYHTOOETOHHbIE
cBaun 1o 3 m)

YCTPOWCTBO M ycnoBus akcnnyatauum dyHoameHTa 3aBUCAT OT KIMMATUYECKMX YCIOBWUA, B KOTOPbIX
BO3BOAMTCA OOBEKT CTpOUTENbCTBa. 3HauuTenbHas 4acTb Tepputopun Poccuy pacnonoxeHa B 30HE BEYHON
Mep3noTbl. [lpn CcTpouTenbCTBE Ha BEYHOMEP3NbIX TPYHTax B 3aBUCUMOCTU OT KOHCTPYKTUBHBLIX W
TEXHOMOrM4Yecknx OocobeHHOCTeN 30aHWA W COOPYXEHWUW, WHXEHEPHO-FeOKPUONMOrMYECKNX  YCIIOBUN W
BO3MOXHOCTW LiernieHanpasrneHHoro N3aMeHeHUs1 CBOUCTB FPYHTOB OCHOBaHUA MPUMEHSIETCH OOUH U3 cnefyroLwmx
MPUHLMMOB UCMOSb30BaHUSA BEYHOMEPS3JIbIX TPYHTOB B Ka4eCTBE OCHOBAHMNSA COOPYXEHWIA:

— MpuHUMN | — BeYHOMEp3rble FPYHTbl OCHOBaHWS UCMOMb3YIOTCA B MEP3TIOM COCTOSIHUM, COXPaHSieMOM B
npouecce CTPOUTENbCTBA U B TeYEeHMeE BCEro nepuoaa aKkcnnyaTauum CoopyKeHus;
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- npuHUMN I - BEe4YHOMepa3nble TPYHTbl OCHOBaHUA WCNONb3YHOTCA B OTTAadHHOM WM OTTamBaloLleM
COCTOAHUN (C nx npeasapuTenbHbIM OTTanBaHUEM Ha pacCHeTHYH FJ'Iy6I/IHy 00 Hadanna Bo3BeEeHUNA COOpPYXeHUA
mnu c gonyweHmem nx otTtanBaHuAa B nepuno akcniyataumm COOpy)KeHI/Iﬂ).

Mpn Mcnonb3oBaHMM BEYHOMEPS3INbIX TPYHTOB B KayeCTBE OCHOBaHUS MO MNPUHUMNY | MUHUMAanbHYO
rnyobuHy 3anoxeHus dyHaaMmeHToB dp, HeobxoamMmo npuHUMaTb no Tabn. 6 [11] B 3aBUCMMOCTU OT pacyeTHON
rnybuHbI CE30HHOrO OTTamBaHUA rpyHTa dy, onpegensaeMon cornacHo obasaTensHomy npunoxeHuo 3 [11].

Tabnuua 6
MuHunmanbHas
®dyHAAMEHTbI rnybuHa 3anoxeHus
¢yHaameHTOB d \ih, M
dyHaaMeHThbl BCEX TUMOB, KPOME CBaMHbIX dn+1
CaalHble (byHAaMEHTbIl 34aHUIN N COOPYKEHWUI din + 2
Csau ornop MocToB dn + 4
dyHAaMEHThI 30aHUA 1 COOPYKEHWU, BO3BOAMMbIX HA MOACHINKax He HopmupyeTcs

lMpumeyarue. lNMpu ucronb308aHUU 8E4HOMEP3IIbIX 2PYHMO8 8 Kayecmee OCHO8aHUs Mo npuHyuny Il MuHUMansHyro 2rybuHy
3anoxeHusi yH0ameHmos dmin criedyem npuHumame 8 coomeemcmeuu ¢ mpebosaHusmu CHull 2.02.01-83 e
3asucumMocmu om pacyemHol enybuHbl CEe30HHO20 rpomep3aHus epyHma di, onpedesnisiemoli cozanacHo obsi3amesisHOMYy
npumnoxeHuto 3 [11], u yposHs noG3eMHbIX 800, KOMOPbIU MPUHUMAaemcsi ¢ y4emom o0bpa3oeaHusi Mod COOPYIKEHUEM 30HbI
ommaueaHusi epyHma.

4.9. B 3aBMCMMOCTM OT YCIIOBMI CTPOWUTENbHOW NIOWAAKA PEeKOMEeHAyeMmble Tunbl yHAAMEHTOB
npuBeneHsbl B Tabnuvue 7 [8].

Tabnuua 7. PeKOMeH.CI,YEMbIe TUNbI (*)yH,EIaMeHTOB B 3aBMCUMOCTU OT 0COBEHHOCTU NnoLagok

Tun dpyHnameHTOB

Ha ectecTtBeHHOM o
CBauHble hyHOAMEHTbI

OCHOBaHUM
>KenesobeToHHbIE
Oco6eHHOCTU NnoLwaaokK,
BbigensieMbIX Ans (byHAAMEHTHble KOMBWHM
A A Ha Oypo- | Ha bypo- Ha Ha 6VDO- oBaH-
cTpoutenkctea 2 WHBEKUWN | 3aBWMHYM | 3abue- yp posa
= 2 = HaOWBHBbI HbIlA
3 T 3 OHHBbIX BaloLLMX HbIX _
T 2 2 X CBasix | cBaWiHo-
T = = cBasx cA cBasx cBasx o
) T £ MAUTHBIA
g ] =
O S =
CTpoutenbCcTBO Ha BHOBb + + + + + + + +
BbIAENSIEMbIX TEPPUTOPUAX
CTpouTenbLCTBO Ha
TEpPUTOPUAX Nocre mx i . . i i + + +

npeaBapuTenbHOn
WMHXXEHEePHOW NOAroTOBKM
CTpouTenbCcTBO Ha
cBOBGOAOHbIX UNn
ocBoOoOXaaeMbIx - + + + +
TEPPUTOPUSIX B 30HE
CYLLECTBYIOLEN 3aCTPONKK
PekoHCTpyKuna 3gaHum ¢
N3MEHEHNEM (YaCTUYHbIM

I+
+
+

+ + + + + - - -
W MONHbIM) ero

KOHCTPYKLUI

PekoHcTpyKLmA ) ) } " + - - -

NaMATHUKOB apXUTEKTYPbI

MpumeydaHue: «+» - pekoMeHOyemcs 0711 pacCMOMPEHUS; «-» - He peKoMeHOyemcsi 0711 pacCMOMPEHUS.
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5. 3aknoyeHue
B pesynbTaTte gaHHon paboTbl MOXHO caenaTtb creaytoLlne BbIBOAbI:

5.1. BbliGop onpeaenéHHoro Tuna yHaamMeHTa 3aBWCUT OT Buaa FpyHTa, Ha KOTOPOM pacrnoraraeTtcs
byHOaMEHT, OT HasHayeHuss ob6bekTa CTPOUTENbCTBA, OT Harpy3oK, nepeaaBaemblX Ha AaHHbI pyHOaMEHT, oT
YCMOBWIA, B KOTOPbIX OOBLEKT NpeanonaraeTcs BO3BECTU.

5.2. OkoH4YaTerbHbI BLIGOP TUMA OCHOBaHWI UMM KOHCTPYKTUBHbBIX pelleHnii hyHAaMeHTOB BbIMOSHSAETCS

Ha OCHOBaHWUW CPaBHEHUA TEXHUKO-3KOHOMUYECKUX MoKasaTenen, nonyvyaemMblX C MOMOLLbI0 BapUMaHTHOIO
NPOeKTUPOBaHUS.
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