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DONIZIN STASIONAR PLATFORMALARININ DORIN SALINAN SORT SVAY
DAYAQLARININ BiRCINSLi QRUNT MUHITINDO SAQULI VO UFUQI
QUVVOLORIN BiRGO TOSIRINDON YERDOYISMOYO VO DAYANIQLIGA
HESABLAMA METODIKASI

Donizdo konari stasionar platforma tipli
qurgularm dorin salinan miitlog-sart svay da-
yaglarinin {ifliqi vo saquli istigamotds yono-
lan quvvalarin birgs tasirina hesablanmasin-
da grunt mihitinin svaya gostordiyi reaktiv
mugavimat yikandn intensivliyi bircinsli
grunt soraitindo yaranmus tasirlor nozars al-
dinqda asagidaki diisturla toyin olunar:

dar(X)= g1 (x)+ g (x) 1)

burada, gi(x)- platformanin dayaq blokunun
miitlog-sart kateqoriyali svay 6ziiliiniin yerdo-
yismosi sifira barabar olan “D” ndqtasine noa-
zoron On va arxa Uzlori boyunca Fuss-Vinkler
hesabi-mexaniki modelini tatbiq etdikds toyin
olunan reaktiv migavimat olub Ufuqi istiga-
motda geyri-mintozom formada yayilan yiik-
lorin tasir gostormos ilo xarakterizs edilir [1]:

B
0, (x) = =K (X)Y (x) ==K, (Ej Y(x) (2

Harada Ki: S - geyri-xottilik parametri olub,
bircinsli qrunt goraitinds plastiki formali yer-
doyismolori 6zundo oks etdirir vo realligda
aparila bilon eksperimental todgigatlara goro
bu parametrin ala bilacayi giymatlor 0<p<3
intervali {izro doyiso bilar; g2(X)- doyismoz
enino kasiyo malik mutlog-sart kateqoriyali
svaylar tGgin bircinsli gruntun mihitinin svay
dayagma yandan siirtiinmasi va iliskonliyini
nozoro alan reaktiv. migavimat yukinin
intensivliyidir vo asagidaki diisturla tapila
bilor [2]:
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q2(x) = —2a(ytge +C) =
—2a(yxtgp + C) = —(msx +m;) (3)

a-dorin salinan svay oziiliiniin hesabi en va
yaxud diametridir; oy - ixtiyari kosik Uzro
svay dayagmin 6n torafindaki yan tiziinds ya-
ranan normal istigamatdo yOnoalmis gorgin-
likdir:

0y=E0, = Eyx (4)
& — bircinsli gruntun yan taraflors tozyiq et-
moasini nozars alan amsalin qiymaoti olub Pu-
asson omsalidir, asagidaki kimi tayin edilir:

Mo — grunt tabagasinin Puasson amsali olub va
svayi1 ahataloyan gruntun tipina géro malumat
monbalarindaki cadvaldon gobul edilir; y -
svayin biindvra qruntunun hacmi gakisi; ¢ —
blndvra gruntunun daxili strtinmasinin bu-
cagi;, f=tge bundvrds yerlogon grunt muhiti-
nin daxildan sirtiinma amsalidir; C — qurgu-
nu svay1 ahataloyan grunt taboagasinin xdsusi
iliskonlik amsalidir (3) tonliyinda:
me= 2alytge = 2aéyf; mc= 2aC, (5)
gobul edulmisdir.

(1) ifadasinda (2) va (3) diisturlar1 yerino
yazilarsa, alariq:

au @ = [k ()] ¥ + Gy +m)] ©)
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Yuxar1 uc hissasi blinévras sathindan bas-
layaraqg H hindirliyunds yerloson mitlog-
sart kateqoriyali svaya iifiiqi yonalon Q, saquli
istigamotlonan N tasir quvvalorinin birlikds
tosiri naticasinds yeralt1 hissasinin yerlosmo
darinliyinin h gotiriildiiyli halda, svayin ixti-
yari kasiyindoa Ufliqi istigamat Uzrs olan yerdoa-
yismoni [3] asagidaki kimi toyin etmok olar
(sokil 1):

Y(x) =Yo—6ox (7)
(7) disturunu (6)-da nazars aldigda, qrunt
muhitinin svay Ozuluns gostordiyi reaktiv
mugavimetin tam intensivliyinin giymati
kimi asagidaki tapilir:

Ay (X) =-K

X/t
h—ﬂH—me—mc

Xﬂ

h .8 yo +
hﬂ

(8)

+K

Yo

=M=

\
)/
\ k= ()
0<pet

T

Sakil 1. Yan taraflor siirtiinma va iliskanlik
parametrlarinin mévcud tasirlarinin nazara
alinmast ilo eynicins grunt mihitinde mitlag-
Sort formali svay oziiliiniin iifiiqi va saquli
guvvalarin birga tasirina hesablanma sxemi.

0<x1< x interval doyigsmosindo cari koor-
dinat moasalo halline daxil olundugda svayin
0zlnun butdév ¢akisinin (G) uzunlugu bo-
yunca paylanilmasi intensivliyini nozors al-
magqla ixtiyari kasikdo ayici momenti hesab-
ladiqda, asagidaki diisturla hesablan bilar:

M(X)=Q(H+x)+N(H+X)6o+(qc-
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(H+x)

04+ [ GG — x) dxy (9)

burada, Qe- svayin vahid uzunlugundaki

cokisi: q; = —

(8) dusturu nazors almarsa, (9) ifadasin-
doaki inteqralmin agilis1 asagidaki sokilds ya-
zilar:

foxqq,,(xl)(x—xl)dxl f(Kh Yo +

B-1
Khxh—ﬁ- B —mex — mc) (x —x)dx =
K ﬁ xB+2 Knbo xB-3 _
RhB 7O (B+1)(B+2) T R (B+2)(B+3)
x3 x2
—mf-?—mc-7 (10)

(10)-u (9)-da nozars almagla ayici moment
tictin asagidaki kimi ifads olunan dustur olda
olunur:

Mx)=QH+x)+NH+x)0,+q -

(H+x)? 0 _ KpYo xB+2 Knbo
2 07 "hB T (B+1)(B+2) = WP
xB-3 x3 x?

Gogm e T mery A1

Dorin salinmis doniz dibindon baslayaraq
mitlog-sort formali svay Oziiliiniin ixtiyari
kasiyindo kasici quvven asagidak: ifads ilo
toyin oluna bilor:
X
0W =0+ [ap@rdz=0+

0

x zP zB-1
fO (_Khh_ﬁyo + Kh? . 90 _mfZ -
) - KpYo  xP™1 | KpBp- xF71
hE  B+1 hE  B+2
2
—mg - x? —m.x (12)

Mustavi masalalor sahosi izro statikanin
mivazinat sortlorino gora (7), (11) vo (12)
hesabi ohomiyyat kasb etmis ifadolords Yo vo
6o mochullarla baglangic namalum Kkomiy-
yatlor Kimi gotlrilon parametrlorini svay
dayagmin asagidaki sorbast ucluguna goro
tapmag olar [5]: X Mgz =0;Y. Qg = 0 (11)
Vo (12) daxili quvvalarinin ifadslorinds “x”
arqumenti “h” doarinliyi ilo avaz olunarsa,
homin sortlor bels yazila bilor:
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Q(H +x)+N(H +x)6, +

, , —OSh( m h+m}
(H +x) 0 K,h 3

R A Ve e R 90=(ﬁ+2)(ﬂ+3)x
Kh3 h3 h? 2
[ Qs+, -]+ 2 p(Emnem, || 16
Gy ™M ey 70 [ I+ ( )( )

K,h®—(B+2)? (ﬂ+3)(N +0,5G)h,)
(13) tonliklarinds Yo Vo o machullarinin ta-

pilmasindan &trii bu tonliklor asagidaki kimi (16)-n1 (15)-d yerine yazmagqla, axtarilan
ifado oluna bilor: Yo machulunu tapmagq Gglin hesablama
ifadosini agagidaki kimi aliriq:
2 h2
L Nh +qg ,3 + 1
B+D(B+2) ° 0= 7nfh+mc+(/>’+2)

3 Q(B+2) h|+5BR%(smehtm,
s Ky on - B+ Dh 13 Gt )

(ﬂ+1)(ﬂ+2) p Kph™=(B+2)2(B+3)(N+0,5G) by,
_h_,f m E3 K,h’® Y, - Danizin dibindan baglayaraq dorinliys sa-
2( '3 “J(B+)(B+2) ° linan miitlog-sort kateqoriyal svayu iligkonsiz
(mc=0) grunt mihitindo yerlosdirmokla, elaca

h; K, h®
—| Nh, +q, Py W = do basqa hallarda svaya biindvra gruntunun
2 (B+2)(B+3) miihitinin yandan siirtiinmasini nozoro almag-
h2 3 la, donizin dib saviyyasinds svayin horizantal
=Qh, —p(mf 3 +m, ]; istigamat Uzros etdiyi yerdoyismoalori [6] asagi-
daki diisturlar ilo hesablaya bilorik:
Kph _ Khhz —
B+ " (#+2) a) m£0, me=0 oldugu hallar,
Q—h(m-Z+m,) (14)

B+1

n_E:Q_—mmy{ﬁ+n

burada, hy — svayin yeraltindaki va yerustin- Q[(B+ Dy —h]+Lmh?

doki tam u'zunlugu olub, onlarm comi kimi (B +3)h- Kns— (B2 (B+3) (V405G '
tapilir (sokil 1): hp =h+H. (5420 —h] +2gm 13
(14) tonliklor sistemindaki ikinci nam-o- 0 = © P oS

Kph3—(B+2)2(B+3)(N+0,5G)hp

B+2)(B+3) (18)

lum olan Yo-1 va Go-dan tapsaq, alariq:

QB+ (mf'g"'mc)(ﬁ“)

Y, = B“ ~ho (15) b) m=0, mc=0 hallarinda iss,
Hph Kp
(15) ifadasini (14) tonliklor sisteminin birin- Yo = >+ (B+3)-
- ) . o Kyh
cisindos yf”-ng yazdiqda, 6o-1 asagidaki kimi (B +2)h, — h
tapmag ofar: Koh® — (B + 22(8 + 3)(N + 0,56)h,
(B + 1DQk;
3
K h 1 1 H(N +O,SG)hp — 6 = Q[(B+Z)hp—h] )
ﬁ+ 2\ B +1 £+3 Kph3—(B+2)2(B+3)(N+0,56)h,
h ) (0,5mh+m)h? BH2E+3) (19)
= Q hp — + —
aklit olunan hesablama meto asl1 119
p+2 p+2 Toklif olunan hesabl dikast il

121
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donizkonarmdaki stasionar platforma tipli qur-
gularin tikintisinda istifado edilon mutlog sort
svay dayaqlarin donizin dibindan vurulma
darinliyinda gruntun sartlik amsalmin darinlik
Uzro parametrik olaraq geyri-xotti ganunlarla
doyisilma hallarinda, eloca da gruntun svaya
yandan iliskonlik va strtunmo parametrlorinin
tosiri nazars alindiqda, belo svaylari saquli vo
ufuqgi quvvalarin birgs tasirindon tftiqi defor-
masiyalara hesablamaq olar. Malum oldugu
Kimi istar yo-1n, istarso da Go-1n tayin olunmasi
ucln (18) va (19) diisturlarinda kasrlorin har
birinin moxraci eynidir. Bu moxraclor sifira
yaxinlasdigca yo Vo 6o parametrlori sonsuz bo-
yUylir ki, bu da saquli yonalon quvvanin goz-
lonilmadon giymatinin bdylmasi naticasinds
svayin 6z dayaniqhigimni itirilmasi ilo naticalo-
no bilar.

(18) va 19) diisturlarindaki eyni moxrac-
lorin ifadasinin sifira barabor olmasindan ali-
nan tonlik boyuna yonalon N qlivvasina goroa
hall olundugda, hamin qglivvanin sonsuz bo-
yUmiis béhran giymatini tapmaq olur Ki, bu
quvva do boyuna istigamatds yonalmis boh-
ran quvvasi adlanir.Qeyd edilon sartlor asasi-
nda bohran qlivvasindan asili asagidaki tonli-
yi aliriq:

(Nb('jh + O,SG)hp(,B + 2)2 *
(B +3) = Kph? (20)

(20) tonliyindon bdhran quvvasi asagidaki
kimi tapilir:

1
Noon =3 B+ 228 +3)
- Kyh® — 0,5G (21)

Bu sobsbdon do dsnizin konarinda
tikilon platforma qurgularinda totbiq edilon
svay Ozulunin ufiigi yerdayismolorina goro
dayanigmin tomin olunmasindan otrii svay
dayagina oxu lizra yonolmis N saquli qlivvasi
Nbsh  bOhran glivvasindon mitloq olmalidir:
N < Nbpsh sorti 6donilmalidir[7].

Ogor, nozaro alinsa ki, donizkonari sta-
sionar platforma qurgularinda dorin saliman
saquli sort svay Ozillori tglin toklif edilon
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hesablama Gsulu ilo homginin bu clr sort

maili svay1 ifiiqi istigamotdo yerdoyismo-

lorlo yanasi saquli yonalon qiivva tasirindon

dos dayaniqliga hesablayaraq yoxlamaq miim-

kiindur. Bu clr hesablama metodikasi ilo

nogliyyat tipli korpularin sudtiran- sutulla-
yan akvedukun va konsullu sudiistiron tipli
hidrotexnika qurgularmin dayaqlarinin altin-
daki qruntda gazma-tOkmo ilo tikilon hom
saquli vo hom do maili svaylarin yuxarida
geyd edilon hesablamalarini yerino yetirmok
mumkdndr.
NOTICO

Toklif  olunan  metodika doniz
platformalarmin svaylarmin iifiiqi vo saquli
quvvalor altinda dayaniqligmin
hesablanmasina imkan verir. Naticalor
gOstorir ki, saquli qiivve Kkritik hoaddi
asmadiqda svay dayaniqli galir. Metodika
layihalondirmada etibarl hesablama
vasitasidir.
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Metoauka pacyéra nepemMenieHui u
YCTOMYHUBOCTH KECTKHX CBAMHBIX OIOP
rJIy0OOKOro 3a/10KeHHs CTAHOHAPHBIX
MOPCKHX ILIaT(OpPM NpH COBMECTHOM
BO3/1eiiCTBMN BePTHKAJIbHBIX U
TOPHU30HTAJIbHBIX HATPY30K B
OTHOPO/IHOI I'PYHTOBOII cpe/e
AHHOTAIIUA
B HayuyHoOl cTaThe nmpeiokeHa METo -
Ka pacuéra rOpU30HTAIBHBIX MEPEMENICHUI
U YCTOMYMBOCTU KECTKOW CBAaWHOW OMOpPHI
CTallMOHApPHOM IIaT(GOPMBI B OJHOPOAHOM
TPYHTOBOM cpeie C YYETOM COBMECTHOTO
BO3/ICUCTBUS TOPU30HTAIBHBIX U BEPTUKAJIb-
HBIX Harpy3okK, a TaKXe BIUSHUS MOKa3are-
JIel TPEHMS U CLEIJICHUSI TPYHTa OCHOBAHUSL.
[Ipu »TOM TNIpUHSATO, YTO KOAD HUIIMEHT
KECTKOCTU T'PYHTOBOM Cpeibl, B KOTOPOU pas-
MelIeHa CBasi, U3MEHSETCs 10 IapaMeTpuye-
CKOMY HEJIMHEWHOMY 3aKOHY, U Ha OCHOBE
Mozenu Pycca—BuHKIIepa onpeaeneHo peak-
THUBHOE COMPOTHUBIIEHUE IPYHTA O TTIyOUHE.
C ncnosib30BaHUEM JAHHOTO BBIPAYKEHUS
MOJTy4eHbl (POpMYIbI A1 U3TUOAIOIIEro Mo-
MEHTa U NONIEPEYHOM CHJIBL, @ TAKXKE BBIBEJIE-
HbI HE00XOIUMBbIE 3aBUCUMOCTH I OIpee-
JICHWs] HAYaJIbHBIX HEU3BECTHBIX NTApPaMETPOB
Y KPUTUYECKOU IIPOJOIBHON CUJIBI.
Knrouesvie cnoea: peakxmusnoe conpo-
muenenue, kodgpguyuenm Ilyaccona, mpe-
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Methodology for calculating the displa-
cements and stability of rigid deep-driven
pile foundations of offshore stationary
platforms under the combined action of
vertical and horizontal loads in a
homogeneous soil medium
ABSTRACT

In the scientific article, a methodology is
proposed for calculating horizontal displace-
ments and the stability of a rigid pile founda-
tion of a stationary platform in a homogene-
ous soil medium, taking into account the
combined effect of horizontal and vertical lo-
ads, as well as the influence of the soil’s fric-
tion and cohesion parameters.

It is assumed that the stiffness coefficient
of the soil medium in which the pile is em-
bedded varies according to a parametric non-
linear law, and the reactive soil resistance al-
ong the depth is determined based on the
Fuss—Winkler model.

Using this formulation, expressions for
the bending moment and shear force are ob-
tained, as well as the necessary relationships
for determining the initial unknown parame-
ters and the critical axial force.

Keywords: reactive resistance, Poisson’s
ratio, friction and cohesion, displacement,
bending moment, shear force, critical force.
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