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IIpoananizoBaHo Ta ONMHCAHO KOHCTPYKHil0 i MeTOAUKY PO3PaXyHKIiB
3aJ1i300€TOHHMX NAJbOBO — CTPIYKOBMX (YyHIAMEHTIB 3 MOAYLIKOKW i
pocTBepKkoM. Po3po0/ieHO pilieHHs I MOKJIMBOI ONTHMI3alil KOHCTPYKIIL
(pyHaameHnTy 3 ypaxyBaHHAM KPHUTEPil0 11010 iOro BapTOCTI.

Under the walls of buildings, strip foundations of shallow laying are most
often used, and in some cases, pile foundations are also used. A rather
important and positive feature of pile-strip foundations is that they are
reliable in transferring the vertical load from the walls to the base soil. The
reliability of these foundations is due to their high bearing capacity, as well as
small deformations, because they, as a rule, penetrate the lower ends of the
piles into the dense soils of the base and transfer the majority of the load to
them. However, the field of use of pile foundations in modern construction is
limited by their rather high cost.

That is why an urgent issue when using strip pile foundations is to reduce
their cost to the value of shallow foundations on a natural basis. In this case,
the reliability of pile foundations combined with a low cost will make it
possible to expand the scope of their application, and the consequence of this
will be an increase in the industrialization of zero-cycle works, a reduction in
the amount of manual labor, and the convenience of execution in adverse
climatic conditions.

The main directions for achieving the specified tasks are a more complete use
of the capabilities of the base soils to accept the load from strip pile
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foundations, as well as optimization of the design solutions of these
foundations and their foundations. It should be noted that the load absorption
from the foundations involves mainly the soils into which the lower ends of the
piles enter, and the upper part of the soil stratum within the inter-pile space is
almost not involved in this process. In order to use the upper part of the space
between the piles to absorb the vertical load, it is proposed to use a low grid in
the process of transferring pressure to these soils. In modern construction
practice, the possibility of transferring part of the vertical load through the
low grid of the strip pile foundation is not taken into account.

KawuoBi ciaoBa: (QyHmameHT, 3a11300€TOHHI  KOHCTPYKIII, pPO3paxyHOK
(yH1aMeHTIB, KOHCTPYKIIi (hyHIAMEHTIB.

foundation, reinforced concrete constructions, calculation of foundations,
constructions of foundations.

Beryn. I1ig ctinm OyniBenb HaidacTile 3aCTOCOBYIOTh CTPIUYKOBI (hyHAAMEHTH
HErNMOOKOTO 3aKJIaJIeHHA, a B OKPEMHUX BHUMAJKaX BUKOPUCTOBYIOTh TaKOX
nanboBi. J[OCUTh BaXIMBOIO Ta MO3UTUBHOIO PHUCOK MaJbOBO — CTPIUKOBHUX
dbyHIaMEHTIB € Te, 110 BOHM HaJiiHI B poOOTI MO TNepenadl BepTUKAIbLHOTO
HaBaHTXKEHHS BIJI CTIH Ha TIPYHTH OCHOBM. HaniitHicTh 1MX (yHIaMEHTIB
3yMOBJIEHa BHCOKOIO HECYYOIO 3/IaTHICTIO, @ TAaKOX HEBEJIMKUMH AePopMallisiMu,
00 BOHH, SIK PABUJIO, 3aXOATh HUKHIMU KIHIISIMU HaJlb Y HIUIbHI IPYHTH OCHOBH 1
nepearnTh Ha HUX TEePeBaKHY YACTUHY HaBaHTaxeHHS. Pazom 3 TuMm o06macthb
BUKOPHUCTAHHS IMabOBUX (PYHIAMEHTIB Y CydacHOMY OY/IIBHHUIITBI OOMEKEHa iX
JIOCUTH BUCOKOIO BapTICTIO.

Came TOMy akTyaJbHUM IMUTAHHSM TIPU 3aCTOCYBAaHHS CTPIYKOBUX MaJIbOBUX
(GbyHIaMEHTIB € 37CHIEBJICHHS X BApTOCTI HAOJMKEHO /10 BapTOCTi (DyHIaMEHTIB
HErNIMOOKOro 3aKjaZieHHs Ha MPUPOAHIN OCHOBI. B TakoMmy Bumajky, HaAlHHICTb
najgboBUX (PyHIAMEHTIB TMpPU TOE€JHAHHI 3 HEBUCOKOIO BapTICTIO, JacThb
MO>KJIMBICTh PO3MIMPUTH O0NACTh iX 3aCTOCYBAaHHS, a HACIIJIKOM IbOro Oyze
MIJBUINCHHS 1HIyCTpiami3alii poOiT HYJIbOBOTO IMKIY, 3MEHIICHHS KiTbKOCTI
PYYHOT Tpalli, 3py4HICTh BUKOHAHHS B HECTIPUATIUBUX KIIMAaTHIHUX YMOBAX.

AHaJIi3 OCTaHHIX AocjilkeHb. OCHOBHUMHU HaIpAMKAMHU ISl JTOCATHEHHS
BKa3aHUX 3aBJaHb € OUIbII MOBHE BUKOPHCTAHHS MOXJIMBOCTEW IPYHTIB OCHOBH
CrpuiiMaTi HABAHTAXXEHHS BIJ CTPIYKOBUX MalbOBUX (PYHIAMEHTIB, a TaKOX
ONTUMI3allisl KOHCTPYKTUBHUX pillieHb IMX (yHAAMEHTIB Ta iX ocHoBH [3]. Ciin
3BEpPHYTH yBary Ha Te, 10 B COPUHHATTI HaBaHTaXEHHs BiJl (DyHIAMEHTIB 3aJis1H1
B OCHOBHOMY IPYHTH, B SIKI 3aXOJSTh HIDKHIMHM KIHLSMHM Tajli, & BEPXHS 4acTUHA
I'PYHTOBOI TOBILII B MEXaX MDKIAIbOBOIO MPOCTOPY Mailke HE 3allydyeHa B Il
npotuec. {06 BuKkopucTatu Jyist CHPUNHATTS BEPTUKAIBHOTO HABAHTAXKEHHS TAKOX
BEPXHIO YAaCTHHY MDKIIAJIbOBOTO MPOCTOPY, 3alpPOIOHOBAHO 3aisATH HU3BKUN
POCTBEPK B MPOIIEC MO Tepeaayl TUCKY Ha Il TPYHTH.
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Y cywacHii OyAiBeNnbHIM MPAKTUI MOKIIMBICTIO TMepefaydl YacTUHU
BEPTUKAJIHLHOTO HABAHTAKEHHS Yepe3 HU3bKHI POCTBEPK CTPIYKOBOTO MATHOBOTO
byHIaMEHTY HEXTYIOTh, TaK SK IIHPUHA POCTBEPKA HEBEIWKA, a TPYHT
Oes3nocepeHLO MM HUM MOXe OyTH B po3IylieHoMy cTaHi. byno mocmimkeno [1,
2], 0 OJHHUM 3 MOXJIMBUX CIOCOOIB 3aJIy4€HHSI HHU3BKOTO POCTBEpPKa 10 edek-
TUBHOI pOOOTH IO TIepeaadi TUCKY Ha TPYHTH € BUKOHAHHS O€3MOCEepeTHBO I
HUAM INTYYHOI TMOAYIIKH 3 CHUIYYWX MIHEpPAJIbHUX MaTepianiB (rpy003epHHUCTOTO
MICKY, MIIIAHO-TPaBIHHOT CyMIIIl TOINO), SKI B YUIUIBHEHOMY CTaHl J00pe
CIIPUIMAIOTh HABAHTAXKEHHS 1 IEPEPO3NOAUIAIOTH HOTO MO CBOEMY 11apy (puc.l).

Kpim BuIlle 3a3Ha4€HOTO, MOAYIIIKA TaKOXX BUKOHYE IIE JCKUIbKa (DYHKIIIH, a
came:

- 3aM1HIO€ TPYHTH 31 3AUMHUMU BIACTUBOCTSIMU MPU MOKIUBOMY MPOMEp3aHH1
Ha MaTepiall, IKU HEe Ma€ TaKUX BJIACTUBOCTEH;

- TMIJBUIIYE OMIpP TOI YaCTUHU OCHOBH, Ha SIKy O€3MOCEPENIHBHO TEPEHAAETHCS
BEPTUKATBHUHN THCK Yepe3 MiI0IIBY POCTBEPKA.

YacTka BEpTHKAJIBHOTO HABAHTAXKEHHS, IO TEPEIaBaTHMETHCS POCTBEPKOM,
3QJICKUATHh B TIEPITY Yepry BiJ JBOX YMHHHUKIB, a caMe: BiJ BEJIMUYMHHU CyMICHOTO
MEPEMIILIEHHS] POCTBEpPKA 1 BHUCSYMX Iajb, a TaKOX B (PI3UKO-MEXaHIYHUX
BJIACTUBOCTEU IPYHTIB OCHOBH SIK POCTBEpKA TaK 1 MaJb.

v

Puc.1. [Tonepeunuii nepepi3 CTPIUKOBOTO MaIbOBOr0 (PYHAAMEHTY 3 MOIYIIKOIO IMi]T
pocTBepkoM: 1 — cTiHa OyAiBii; 2 — CTPIYKOBUHN 37113006 TOHHUN POCTBEPK (PyHIaMeHTy; 3 —
MOJIYIIKA 3 CUITyYUX MaTepiajiB; 4 — 3a11300€TOHHI mai

Mera i 3aaa4i gocaigxens. BusHauaabHUM pO3paxyHKOM CHUCTEMH “‘CTPIYKO-
BUI NaNbOBUM (QyHAAMEHT 3 HU3BKHM POCTBEPKOM, Uepe3 MiJOIIBY SKOTO Iepe-
JA€ThCSl BEPTUKAIBHUI THUCK — OCHOBA” Oy/€ po3paxyHOK METoA0M Jedopmariiil.
Hamu 3anponioHoBaHa Taka MmociiIoBHICTh IIbOTO po3paxyHKy [1, 2,3]:
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- MPU3HAYAIOTh YaCTKy BEPTHUKAIBLHOTO HABAaHTAXKEHHS JUIsI Tepenadi depes

M1JIOIIBY POCTBEPKA;

- IPU3HAYAIOTh MaTepiai JIsl BAAIITYBAaHHS MOAYIIKY 1 32 JAHUMU 1TEpALlITHIX
PO3paxyHKiB BU3HAUAIOTh 1i PO3MIPH;

- ISl KO>KHOTO BapiaHTa 3 PI3HUMH pO3MipaMi MOAYIIKHA BU3HAYAIOTh OCIJIaHHS
TPYHTY BiJ Mlepeayl Ha HbOTO TUCKY Yepe3 MiI0IIBY POCTBEPKA,;

- MPUKAMAaIOTh, 10 BEPTUKAIBHE MEPEMIIICHHS B3a€MO3B’SI3aHUX POCTBEPKA 1
najgb OyJie OJHAKOBHM;

- BU3HAYAIOTh OTIp MOMJIMBUX ISl 3ACTOCYBAaHHS B KO)KHOMY BapiaHT1 BUCSIHX
najb IpH 3aJ]aHOMY TIEPEMIIIEHHI;

- 3HAXOJATh TMOTPIOHY BIJACTaHb MK OCAMH Majlb 3 ypaXyBaHHSIM
HOPMaTUBHHUX BUMOT JIO IIMX B1JICTaHEH;

- BU3HAUYAIOTh 3 YpaxyBaHHAM MOKJIMBOIO B3a€EMOBIUIMBY Hallb OCIJIaHHS
byHIaMeHTy, SIK CUCTEMU;

- OOYMCITIOIOTH BapTICTh BJAIITYBAaHHS KOXHOTO PO3TJISTHYTOTO BapiaHTa
dbyHIaMEeHTy Ta HOTO OCHOBH,

- BUOMpAIOTh cepell PO3MVIAHYTHUX HAWJEHIEBIINI BapiaHT 3a OOYHCIICHOIO
BapTICTIO.

KinbkicTh BapiaHTiB ajis BUOOPY CEpe] HUX ONTHUMAIIBHOIO MPHU OJHAKOBOMY
HaBaHTA)KCHHI Ta OJIHAKOBUX IPYHTOBHUX yMOBaX MOK€ OyTH 3HAYHOIO 1 CATaTH
JIEKUIBKOX JIECATKIB.

Metoauka gociaikeHb Ta BHUXiAHI JaHi. 3 BUKOPHUCTAHHAM PO3pOOIEHOI
METOJMKH MOXJIMBO pO3paxyBaTH MOXIIMBI 70 3aCTOCYBaHHS TpH 3aJaHUX
TUTIOBMX yMOBaX BapiaHTH CTPIYKOBHX NaNbOBUX (TpPaJMIIIHOT KOHCTPYKIIi Ta
3aMpOTNIOHOBAHOT 3 TOMYIIKOIO TiJ POCTBEPKOM) 1 (yHAAMEHTIB HETIMOOKOTO
3aKJIaJIaHHs Ha TPUPOIHIN OCHOBI.

HaBegemo s mpukiany y BUIISIAL TpadikiB J€sKI OTpUMaH1 pe3yibTaTu
pO3paxyHKiB, $SIKI CBII4aTh MPO TNEPCHEKTUBHICTH 3aCTOCYBAHHS CTPIYKOBUX
(GbyHIaMEHTIB 3 TIOIyIIKOIO Mil POCTBEPKOM.

Pe3yabTaTin YMCI0BUX J0CTiAAKeHb. Yl rpadiku OyJI0 CKIAIEHO 3a TaHUMU
PO3paxXyHKIB CTPIYKOBUX (PYHJAMEHTIB MpH Mepeaadyl Ha HUX BEPTUKAIbHOTO
HaBaHTaXeHHS Bix cTiH F=300 xH/M, mo CHopy/KYIOThCS Ha IUISHKAX, ¢
BEpXHIA MIap TPYHTY € CYIJIMHOK M SKOTUTACTUYHHM, SKHM Ha TIHOWHI 4 M
M1JCTHIIAETHCA IapOM APiOHO3EPHUCTOTO MICKY.

Sk 11e BUIUIMBAE 3 pUC. 2, B 3a3HAUYCHUX YMOBAX HAWJIOPOKUYUMH € CTPIYKOBI
OJMHOPSHI TanboBl (YyHAAMEHTH TPAAMIIINHOT KOHCTPYKINi, HaWACHIeBIITUMU
CTpIUKOBI (PyHIaMEeHTH HerMOOKoro 3aknaneHHs. I[lanboBuil QyHIameHT 3
MOJIYIIKOIO T1J] POCTBEPKOM € MPOMIKHHUM 32 KPUTEPIEM BapTOCTI MIXK MaJbOBUM
byHnamMeHToM 1 (yHAAMEHTOM HETJIMOOKOIro 3aKJIaJeHHs, IPUUOMY HOTO BapTiCTh
3MIHIOETHCS 3aJICKHO BiJI CIIBBIJHONIICHHS THX YaCTUH HAaBAaHTAXEHHS, IO
nepefaloTbCs Ha TIpyHT depe3 poctBepk (N,) 1 uepes mam (N,). Ilpm
cuiBinHomenHi N,/N,>0.67 BapTicTh NagbOBOro (yHIAMEHTY 3 IOMYLIKOK Iif
POCTBEpKOM CTa€ MEHIIOI0 3a BapTICTh IHIIUX BapiaHTiB. KpiM TOro, Ba)KIMBO
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3a3HAYUTH, IO IMiJ Ji€r0 BepTUKaIbHOro HaBaHTaxkeHHs F=300 xH/m ocimaHHs
dbyHIaMeHTy HETJIMOOKOTO 3akiaZeHHs ckianae 4,8 ¢cM y MOPIBHIHHI 3 OCIJTaHHSIM
nanboBux GyHaameHTiB y mexax 1,0...1,4 cM. 3 BUKIaJICHOTO BUIUIMBAE, 10 TPH
HAJIEKHOMY KOHCTPYKTMBHOMY BHPIIIEHHI CTPIYKOBI MajgboBl (yHIaMEHTH 3
MOAYIIKOK TiJ POCTBEPKOM CTalOTh KOHKYPEHTHO3JaTHUMHU Y TOPIBHSHHI 3
IHITUMU BapiaHTaMu (PYHIAMEHTIB TPAJAHUIIIHOT KOHCTPYKIITII.

3 rpadikiB, MOKa3aHWX HA PUC.3. BUIHO, SK 3MIHIOETHCS BIJTHOCHA BapTICTh
BapiaHTiB (yHIAMEHTIB 3aJ€KHO BiJ BEPTUKAIBHOTO HAaBAaHTAXKEHHs, IO
nepelaeThCsl Ha HU3 BiA cTiH. HaliiopokuuM npu Ait04OMy Ha BCbOMY 1HTEpBalll
HABAHTAKEHHI € TNajdboBl (PYHIAAMEHTH TPATUIIAHOI KOHCTPYKIi (X BiJIHOCHA
BapTicTh npuiiMaetbest 3a 100%). VY mopiBHAHHI 3 1UMU (yHIAMEHTaMH TpU
HaBaHTaxeHH1 10 420 kH/M epexTuBHUMH 3a BapTICTIO € NaJbOBI (PYHIAMEHTH 3
MOAYIIKOK M1 POCTBEPKOM, MpH OUIBIIOMY HaBaHTaXEHHI — (yHIAMEHTH
HETJIHOOKOT0 3aKiIafaHHA, 00 Tomi 3HIKyeThcs cmiBBimHomeHHs N/, no 0,31.
aje i TAaKOro 3HAYHOTO HAaBAaHTAXXCHHS CHPUYUHSE OCiIaHHA (yHIaAMEHTY
HEerJIMOOKOTro 3aKkianeHHs nopsaka 10 cM 1 O6ubliie, 110 CIOHYKA€e 3aCTOCOBYBATH 1
B JJaHOMY pa3l NaJboB1 PyHIAMEHTH.

3razmane chiBBinHOmeHHA N/V, 3a5eKUTh y 3Ha4YHIl Mipi BiJl ITMPUH MiOMBH
pOCTBEpKa, TOMY JMAOIUIBHO TIPOCTESKUTH, SK BIUIMBAE 30UTBIICHHS IIUPUHU
MIJONIBH POCTBEPKA 3 MOYIIKOIO MMiJl HUM Ha BapTiCTh NANIbOBUX (PYyH/IAMEHTIB. 3
rpadikiB Ha puc.4 BUJIHO, IO MNpU 30UIbIIEHH] WHpUHU migomBu 3 500 MM 10
1000 MM 311€111EBITIOETHCS BApTICTh (PyH1aMeHTIB Ha 34%.
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Puc.2. I'padixu BiTHOCHOT BapTOCTI CTPIYKOBUX (PYHIAMEHTIB 3aJI€KHO BiJl 1X
KOHCTPYKTHBHOTO BUPILIEHHA: | — /1715 MajdboBUX (PyHAAMEHTIB TPAAULIHHOT KOHCTPYKITiH;
2 — 11 nanboBUX (YHIAMEHTIB 3 MOIYIIKOIO M pocTBEpKOM; 3 — it pyHIaMEHTIB
HernmoOoKoro 3aknajaeHus; N, — 4aCTUHA BEPTHKAIBHOTO0 HABAHTAKCHHS, 1110
MepeaacThCd HA TPYHTHU OCHOBU 4YCPEC3 Hi,Z[OH_IBy POCTBCPKaA, Np — TC XK, UCpe3 maJti
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Puc.3. I'padix BiTHOCHOT BapTOCTI CTPIYKOBUX (DYHIAMEHTIB 3aJIe)KHO BiJ J1I0YOT0 HA
HUX BEPTUKAJIBLHOT'O HABAaHTAXEHHS: | — /1715 MaaboBUX (PYHAAMEHTIB TpaaHLiiHOT
KOHCTPYKIIii; 2 — AJIsl NaqboBUX (PYHJAMEHTIB 3 MOIYIIKOIO MiJl POCTBEPKOM; 3 — JUist
dbyHIaMeHTiB HErTTMOOKOTO 3aKJIafeHHS
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Puc.4. I'padix 3aex)HOCTI BiIHOCHOT BAPTOCTI MaIbOBUX (DYHIAMEHTIB 3 MOAYIIKOIO IiJ
POCTBEPKOM, 1110 MAIOTh Pi3HY HIUPUHY MHIAOMIBU b

s Toro mo6 BuOpaTu e(DEeKTHBHUI BapiaHT CTPIUKOBOTO (PyHIaMEHTY Mij
CTIHM, HEOOXIJIHO MPOMOJICTIOBATH OCOOJIMBOCTI iX B3a€EMOJIlI 3 TPYHTOM,
PO3MIISIHYTH 3HAYHY KUTBKICTh MOKJIMBHX Y JAHUX YMOBaX BapiaHTIB, MOPIBHATH iX
3a MEBHUM KPUTEPIEM.

BucnoBku. 1. CtpiukoBi (QyHTaAMEHTH Il CTIHM MOXYTh MaTH Oarato

KOHCTPYKTHUBHUX DIillIeHb, 30KpeMa Yy BUIIAAl (yHIAMEHTIB HETJIMOOKOTro
3aKJIaJIeHHS, ATbOBUX (DYHAAMEHTIB, Y TOMY YHCIII 3 MOAYIIKOIO ITiJT POCTBEPKOM.

313



2. Ko’kxHe KOHCTPYKTHUBHE PILICHHS Ma€ TEBHI MepeBarud 1 HEIOJIIKU Ta CBOIO
00JIaCTh PalliOHAILHOTO 3aCTOCYBaHHS 3aJIEKHO BiJl TPYHTOBUX YMOB Ta J1I0YOI0
HaBaHTaxeHHsA. 3. Jlng onTumizamii KOHCTPYKTHBHUX pIIIEHb CTPIYKOBUX
(GyHIaMEHTIB 3a MEBHUMHU KPUTEPISIMH HEOOXITHO MPOMOJEIIOBATH OCOOJIMUBOCTI
iX B3a€MOJI1i 3 TPYHTaMU OCHOBH IIPH JIIF0UOMY HaBaHTa)KEHH1, PO3IJIIHYTH 3HaYHY
KUTBKICTh BapiaHTiB. 4. CTpiukoBi ManboBi (YHIAMEHTH 3 TMOAYIIKOK IIij
POCTBEpPKOM € TIPOMDKHHMH 32 XapaKTepoM poOOTH MK MaTbOBUMU
byHIaMeHTaMH TPaaWIIAHOT KOHCTPYKIi Ta (yHIaMEHTaMH HETrJIMO0KOro
3aKJIaJIeHHd Ha IWTy4yHId oOcHOBL. 5. IlepeBaroro CTpPIYKOBUX MaJbOBUX
(yHIaMEHTIB € Te, 110 BOHU NEPENal0Th BEPTHKAIbHE HABAHTAXKEHHS YAaCTKOBO
yepe3 POCTBEPK Ha TPYHTH BEPXHBbOI YACTMHU OCHOBH, & YACTKOBO 4epe3 Maji Ha
rIMoIIe 3aIralouy NIUIbHI TPYHTH, TOMY JJI HUX BJIACTHBA HEBUCOKA BapTICTh Ta
He3HavHi1 aedopmarii.
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