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QEYRI-MORKOZI SIXILAN, QABAQCADAN GORGINLOSDIRILMIS ELEMENTLO
QEYRI-SIMMETRIK GUCLONDIRILON CORCIVO SUTUNUNUN HESABLANMAS| YOLLARI
tex.iizra f.d., dosent Camalov C.O. Azarbaycan Insaat vo Memarlq Elmi Tadqgiqat Institutu

METO/Ibl PACYETA PAMOYHO# KOJIOHKH, CCKUMAEMOM BHE HIEHTPAJIbHOM
YACTU U ACUMMETPUYHO YKPEIUVIEHHOU 3APAHEE HAIIPAT'AEMbBIM 3JIEMEHTOM
xk.m.H. [Incamanos /c.A. Azepbatioscanckuii HUU Cmpoumenscmea u Apxumexmypol

METHODS OF CALCULATION OF THE FRAME COLUMN COMPRESSED AT NON-
CENTRAL PART AND ASYMMETRICALLY REINFORCED DUE TO STRAINED ELEMENT
of phil. in. J.A.Jamalov Azerbaijan Scientific- Research Institute of Construction and Architecture

Xiilasa: Bu moqalodo qeyri-morkoazi sixilan, qabaqcadan gorginlosdirilmis elementlo gqeyri-
simmetrik giliclondirilon gargiva siitununa baxilmigdir. Giiclondirme aninda siitunun asagi (6ziil) vo yuxari
kasiklarinda (rigel (tir) saviyyasinda) yiik kombinasiyalari oyranilir.

Acar sozlar: gorcivo, kombinasiya, rigel (tir), siitun, gaynaq, boru, sveller, ikitavr, rekonstruksiya,
yiikg6tiirmoa, qabaqcadan gorginlosdirilmis.

Annomauyus. PaccMoTpeHa paMouHas KOJOHKAa, CXXHMaeMas BHE IICEHTPAIbHOW dYacTH U
ACUMMETPUYHO YKPCIUICHHAA 3apaHCC HaIlpATra€MbIM 3JICMCHTOM. HSy‘-ICHI)I KOM6I/IHa]_[I/II/I HarpysokK B
HIDKHEW (OCHOBaHME) ¥ BepXHEH (Ha ypoBHE purenn(6ainkn)) Haape3aX KOJOHHBI B MOMEHT YKPETUICHUSI.

Knwouesvie cnosa: pamka, xoMOuHanysi, purensb (0Oanka), KOJOHHA, CBapka, TpyOa, IIBeIIep,
JIByTaBpOBas OaJika, PEKOHCTPYKIIUS, TPY30I0/bEMHOCTb, 3apaHee HapSAracMbIH.

Summary: Frame column, compressed at non-central part and asymmetrically reinforced due to
strained element, is considered. Combinations of loading are investigated at the bottom (base) and the top
(level of bolt (girder)) cross-sections of column at the instance of fastening.

Key words: frame, combination, bolt (girder), column, welding, pipe, channel, I-beam,
reconstruction, carrying capacity, pre-strained.

Aktualhq. Konstruksiyanin yiik altinda giiclondirilmasi bir sira problemlorin halli ilo
baglhdir. Onlardan on vacibi giiclondirmo elementi ilo giiclondirilon konstruksiyanin borabor
mohkomlikli olmasinin tomin olunmasidir. Belo olan halda, giiclondirici vo giiclondirilon
elementlorin birge islomosi {iglin sorait yaranir ki, bu da materiala qonast olunmasina imkan
Verir.

AKTYaJIbHOCTB. YCWIEHUE KOHCTPYKLMHU II0J HAarpy3Kol CBSI3aHO C pEIIEHHEM psla
npob6aem. CaMoil BaXHOM M3 HHMX SBJISETCS OOecleYeHUEe paBHOW MPOYHOCTH KOHCTPYKIIHH,
YerHHeHHOﬁ 3a CUHCT YKPCHHUTCIBHOI'O 3JICMCHTA. B stom cjIy4dac, Co34acTCia YCIOBUC IUIA
COBMECTHOT'O H@ﬁCTBI/IfI YKPCOUTCIbHBIX W YKPCIUICHHBIX OJJIEMCHTOB, UYTO IIO3BOJIACT
COKOHOMHUTH MaTepual.

Topicality. Strengthening of the structure under load is connected with the solution of a
series of problems. The most important of these is the provision of equal firmness of a structure,
reinforced by a fastening element. In this case, the conditions for joint influence of reinforcing
and fastened elements is available that allow save material.

Girig. Qeyri-morkozi sixilan millori todqiq etdikdo forz edocoyik ki, milin he¢ olmasa bir
simmetriya miistovisi var vo bu miistovi oyici momentin tosir miistovisi ilo Ust-listo diisir.
Momentin tosir miistovisino perpendikulyar miistovido milin giiclondirilmosi hom simmetrik,
hom do geyri-simmetrik ola bilor. Momentin tosir miistovisindo iso giliclondirmo simmetrik
olaraq yerina yetirilir [1,3]. Simmetrik vo qeyri-simmetrik giiclondirmo arasinda forq ondan
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ibaratdir ki, geyri-simmetrik giiclondirmoado milin agirlig morkozi yerdoyismo alir vo bu halda
boyuna qlivvonin eksentrisiteti doyiso bilor (azalir vo ya artir).

Qeyri-morkazi  sixilan, qabaqcadan gorginlagdirilmis elementlo  geyri-simmetrik
giiclandirilon ¢argiva siitununun masalo  hallina baxilir: Glclondirmo aninda yiik
kombinasiyalar1 asag1 kesikdo (6ziil saviyyasind9):

M, =150kNm; N, =756kN
Yuxari kosikdo (rigel soviyyasindo):
M, =252kNm; N, =630kN
Stitunun xarici liflorini dartan moment miisbat isarsli qabul edilir.
Stitunun en kasiyi qaynaq qurasiq ikitavrdan layihslondirilib:
h =500mm - rofin 6lgiilori:
b, xt; =280-12mm- divarin 6lgiilori:

h, xt, =475-8mm - siitunun hesabi uzunlugu:
¢ar¢ivo miistovisinds [, =14,9m, ¢ar¢ivo miistavisindon £ =5m.

Giiclondirmoys qodor siitunun en kosiyinin hondesi xarakteristikalari: A =1052sm?;
I, =46950sm*; r, =211sm; A, =71; W, =1860sm*; p, =178sm; J  =4390sm";
r, =65sm; A, =77.

Giiclondirmays qodor siitunda Eyler qiivvesi Py = z°El/¢* = 4310kN . Rekonstruksiyadan

(gliclondirmodan) sonra stitunun hesab1 qiivvelori morkozi X oxuna goro verilir:
M, =160kNm; N, =103%N
M, =281kNm; N, =703kN
Giiclondirmo 1ki variantda gabaqcadan gorginlosdirilmis elementlorlo yerino yetirilir:
birinci variantda siitun daxili torafdon (¢or¢ivonin daxili torafindon) ikitavrin rofino 24A ndémrali
sveller gaynaq olunur. Sveller qabaqcadan dartqi vasitosilo gorginlosdirilir (sokil 1a). Ikinci
variantda 1so slitun daxili torafdon gabaqcadan gorginlogdirilmis teleskopik boru ilo giiclondirilir
(sokil 1b). xarici borunun diametri ©@108x4 mm, daxili borunun diametri ©@89x10 mm-dir.
Gliclondirmodon sonra elementlorin xarakteristikalart:
Birinci variant tizra:
o — 32,9-3183

A=1052+329=1381sm*; e,
1381

=7,58sm

28-1,2° 13183° _

+28-12-16,8% +28-1,2-3198% + +0,8

3
I, =254+329-245% + 08 ;612

= 254+19780+ 43882+ 9378=73302sm*
A, =329sm?; r =231sm; / =254+4390=4644sm*; r, =58sm

Ikinci giiclondirici variant {izro:
~37,88-3,04

A=1052+37,88=1429sm’; e
1429

=0,81sm

Ay = 24,8sm’ - daxili borunun en kasik sahoasi;
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A,;, =1307sm* - xarici borunun en kasik sahasi.

3
I, =197+177+37,88+2234+2- %+28 1,2 (1632+32462)+ (31863+577 ) =73325m"*

ro=227sm; [ =4764m'; r, :5,8sm
Giiclondirilon siitunun agirliq morkozinin yerdoyismosini nozoro almagla hesabi qiivvolor

kombinasiyast:
Birinci giiclondirme variant1 ii¢iin:

M, =208kNm; N, =105%N; M, =188Nm; N, =703kN
Ikinci giiclondirici variant {igiin:

M, =21%kNm; N, =105%N; M, =172kNm; N, =703kN
Stitunun doaqiqlosdirilmis hesab1 uzunluglari:

¢,=15m; ¢, =5m

y

y/
a) ’ | [24A b)
|
o (@)
2 & 2 “
o (@]
o| -475x8 -
v v
ol (@)
-280x12 ! -280x12

Sak. 1. Hor bir giiclondirms variant1 {igiin osas xarakteristikalari toyin edilmasi.

Birinci variant Gi¢ilin:
n’El, 3147.2,1-10°-73302

pe = T EL : — 6746kN
I 1500
/1X=Z—X=@=64,93z65; A =5—00=86,2
r. 231 Y
Ikinci variant {iciin:
27 2 6
pe — V4 EIX _ 314°-21-10 -73325: 6748N
0 15007
A, = 1500 =66,1; A 500 =86,2
22 7 v 5,8

Stitunun va giiclondirici elementlorin materiali 091'2C poladindandir. Giiclondirilon
elementi yiiksiizlogdiron gabaqcadan gorginlogdirma qiivvesi N elo yiik kombinasiyasi tgiin

tayin edilir ki, harada ki, ayici moment siitunun daxili liflarini sixir.
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Birinci giliclondirmo varianti tiglin:

e, =M, /N, =25200/630=40sm;

e=e,—e, 4, =40-7,58=32,4sm;
fo Mo gy 030
P, —N, 6746—-630
Qabagcadan gorginlosdirmos qiivvasi (5.90):

N, = NO%{1+%(G+ fq)a} ,

burada, a -giiclondirici elementin vo giiclondirilon siitunun agirliq morkozlori arasindaki

(34,2+181) =3,53sm.

mosafadir: €, f -miivafiq olaraq ekvivalent monolit milin eksentrisiteti vo ayintisidir ( f, nozars

alinmagqla):

N, =630 32,9 { 1052

1+ (32,4 +23,53)(0,5-50+ 6,85) | = 395,6kN .
1381

73302
Ikinci giiclondirmo varianti iigiin:
e, = 40sm; e=e,—e,,=40-806=3194sm; f =184sm;

f = /Nz (e+f,) :&(319444,84) =3,48sm;
P —N, 674,6— 630
N, = NOi 1+i(e+ f)a _ 63024811 1052 (31,94 +3,48)(0,5-50+5,02) | = 275,77kN .
A A 1429 73325

Giiclondirilon element (stitun) qabaqcadan gorginlosdirmodon yaranan N, qivvasi ilo

yiiksiizlosdirildikdon sonra xamitlar vasitosilo kéhno vo olavo edilon elementlori bir-birino elo
mohkom sixirlar ki, onlarin har ikisinin oyintisi eyni olsun.
Yuxarida toyin edilon N qiivvesi giiclondirilon elementi elo yiksiizlogdirir ki, onda

yaranan gorginlik epyuru ekvivalent monolit mildo yaranan gorginlik epyuru ilo eyni olur. Bu
osas verir ki, giiclondirilon mil (siitun) IN vo Q-na (AzDTN 2.18-1 CHull II 23-81) goro
hesablansin [2].
Hesabi eksentrisitetlori toyin edirik. Stitunun asag1 kasiyinds (6ziil soviyyssindo):
Birinci giiclondirma variant1 tizra:
oo 20800 I A(h/2+Db) _ 20,3-1381-31,98

52 2203sm; m,
1059 i 73302

A, = A4\|R, | E =64,9,/2400/21-10° = 2,05;
7=175-013-1, =175-013-2,05=148;
m,, =nm, =121.1,48=179.

Ikinci giiclondirmo variant: iizra:

oo 21100= 203sm; m — 20’3142,9-3]18
1039 73325
A, =661,/2400/21-10° = 2,09;

n=175-013-2,09=148,;

=121;

=126,
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m, =126-148=186.

Stitunun asag1 kosiyindo gqaynaqdan yaranan oyinti yiikii azaldig1 iiglin onu burada nozors
almiriq.
Yuxar1 kasikds (rigelin yaninda) birinci giiclondirma variant1 iizra:

X + fqn = @4‘1,81: 28,615m , mX = 28’61M :1’44 '
703 73302

A, =66,1,/2400/21-10° = 2,05;
n=175-013-1, =175-013-2,05=148;
m, =144-1,48=213.

Ikinci giiclondirmo variant iizro:

e=e¢

@+1,81= 26,31sm;

e=e, + fqaynaq = ~03

7, = 2[R, [E =661,/2400/21-10° = 2,09;

n=175-013-2,09=148;
m, = 263114292234 1.
73325
m,, =114-1,48=1,69.
Giiclondirilmis siitunu ayici momentin tasir miistovisinde dayaniqlia yoxlayagq.
Oziil saviyyasindoki kasikdao:

Birinci gliclondirms varianti Gizra: ¢, = 0,388;

N o 1999 _j94kN/sm?=194MPa <R, .

Pun-A 03881381

Giiclondirilmis stitunun yiikgotiirmo qabiliyyati N =1125KN .

Ikinci giiclondirms variant {izra: Pqm =0,399;

N o 1999 g ok /sm? =182MPa <R, .

Pom A 0,399-1429
Giiclondirilmis stitunun yiikgotiirmo qabiliyyati N =1197kN .
Rigelin yanindaki kosikds (yuxari kasik) birinci giiclondirms varianti {izro:
Pqm =0,382;

N o 78 jaaN/sm?=133MPa<R,.

oon-A  0,382:1381
Giiclondirilmis stitunun yiikgotiirmo qabiliyyati N =1107kN .

Qabagcadan gorginlogdirilmis giliclondirmo elementi sayssindo metalin sorfini artirmadan
stitunun ylikgotiirmo qabiliyyati 57% yliksolmis olur.
Ikinci giiclondirmo variantina gora:
Pom =0,427;
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N o T8 iskN/sm? =115MPa <R, .

Pom A 04271429

Giiclondirilmis stitunun yiikgotiirms qabiliyyati N =1281KN .

Yiikgotiirma gabiliyyatinin artmasi 82% toskil edir.

Momentin tosir miistovisindon dayanigliga ikinci giliclondirmo varianti {i¢lin yoxlamaq
kifayotdir [4].

Stitunun hesabi hiindiirliiyiiniin tigds bir hissasinin ortasinda on bdyiik ayici moments goro
yoxlama yerina yetirilir.

Stitunun asag1 montogasi iigiin:

M =154kNm; N =103%N;
e, =M /N =15400/1039=14,82sm;
1429-318
73325

3
I :197+171+1,2~% =2574sm*; [, =2195%m*;

m, =14,82 =0,918;

a =1-0,3(2195/ 2574) = 0,744;

c= L =0,504;
1+0,744-0,918
500 _ _
Ay =g =862 0, =0752;
N 1039

= =16,3kn/sm” =163MPa <R, .
c-p A 0,594-0,752-142,9
Giiclondirilmis stitunun yiikgotiirmo qabiliyyati N =1340kN .
Yiikgotiirma qabiliyyatinin artmast 29% togkil edir.
Stitunun yuxari kosiyi ti¢iin:
M =126kNm; N =703kN;
e,=M/N+ f =12600/703+181=19,33sm;

1429.22,34

m, =19,73 =0,86;
73325
a=0,744; c= 1 =0,624;
1+0,744-0,86

N 703
= =10,5kn/sm* =105MPa <R, .

c-o, A 0,624-0,752-142,4

Giiclondirilmis siitunun yiikgotiirmo qabiliyyoti N =1607kN .
Qabaqcadan gorginlosdirilmis boru elementi ilo giiclondirma naticasinde giiclondirilon siitunun
yiikgotiirmo gabiliyyati 128% artmis olur.



IEN AZORBAYCANDA INSAAT vo MEMARLIQ MNel. 2017

w

Natica
Kombinasiya tsulu ilo giiclondirilmis, morkozi sixilan milin gorginlik hali aragdirilmas,
giiclondirici elementlorin xarici vo daxili sarhodlorinds yaranan gorginliklor vo milin agirliq
morkozinin yekun eksentrisiteti toyin edilmisdir.
Osas vo olavo elementlordo gorginliklor borabor oldugda mil qurasiq en kosikli mil kimi
islayacak. Belo hal ii¢lin o4 (sorti gorginlik) toyin edilmisdir.
Osas mildo vo giiclondirici elementlordo qeyri-morkozi sixilmada oyintini, yaranan
gorginliklori vo qiivvealori, homginin giliclondirilmis milin ayriliyini toyin etmok ti¢lin diisturlar
tortib olunmusdur.

. Stitunun yiikgétiirma qabiliyyeti yalniz qabaqcadan gorginlosdirilmis elementlor sayosinda

moment miistovisindo yuxari kosik saviyyasinds birinci vo ikinci giiclondirmo variantlari {izro
miivafiq olaraq 57% va 82% toskil edir. Siitunun minimal sartlik miistovisindo miivafiq olaraq
bu gostaricilor 29% va 128% olur.
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V/IK 624.154

CHUCTEMHbBII AHAJIN3 MH)KEHEPHBIX METOJOB COITPOTUBJIEHU S
BO3JEACTBUIO U YCTPAHEHHMSI CUJ1 HETATUBHOI'O TPEHUSI HA CBAMHBIE
OYHIAMEHTDBI ITPU MTPOCAJKE 3AMOUYEHHOI'O TPYHTOBOI'O MACCUBA
o0.p.m.u. d.I.I'abubos, ouccepmanm H.A.Advizezanoe AsHUHUCA

ISLADILMIS QRUNT MASSIiVININ BATMASI ZAMANI SVAYLI BUNOVROLORO
DUSON NEQATIV SURTUNMO QUVVOLORININ TOSIiRINO MUQAVIMOT VO
ONLARIN ARADAN QALDIRILMASI MUHONDISi USULLARININ SiSTEMLI TOHLILI
tex. iizra £.d. F.H.Hoabibov, dissertant I.9.Adigozalov Azarbaycan Insaat vo Memarlq ETI

ANALYSE OF ENGINEER METHODS OF RESISTANCE TO FORCING AND
DEMOLISHING NEGATIVE FRICTION FORCES ON PILE FOUNDATIONS
WHEN WET SOILS MASS SHRIRS
ph.d. EG.Gabibov, dissertation 1. A.Adigezalov Azerbaijan Research Institute of Construction and Architecture

AnHotauusi: B crartee mpoBefeH MOAPOOHBIH aHAIM3 HHKXCHEPHBIX METOJIOB COMPOTHBIICHHS
BO3JCHCTBUIO W YCTPAaHEHHIO CWJI HETATHBHOTO TPEHHUS INpPH MPOCAJKE TPYHTOB. BBIABIEHO, YTO B
OCHOBHOM B CBaWHBIX ()yHIaMEHTax C CHJIaMH HETaTUBHOTO TPEHHUS MPH MPOCAJKE TPYHTOB OOPIOTCS
TpeMsI OCHOBHBIMHU METOAAMU: 1) BOCTIpHATHEM CBAasMH AOIOJHUTEIBHBIX HATPY30K OT CHJI HEIraTUBHOTO
TPEHUs 32 CUET MOBBIIIEHHS HECYILIEH CIIOCOOHOCTH CBall MIIM YKPEIUICHHUS OKPY>KaOLIUX CBau IPYHTOB;
3a CYeT UCIHOJb30BaHMUS pPAa3IMYHBIX MEPONPHUATUH PE3KO CHIKAIOIUX CHIJIBI TPEHHS MEXAy
MPOCENAOIIUM TPYHTOM W OOKOBOW IOBEPXHOCTBIO CBaW; 3) 3a CUET HCIOJIb30BAHUS IMOIBMXKHBIX
000JI04€eK, PACTIOI0KEHHBIX MEXKAY MPOCEAAIONINM TPYHTOM U CBacH.

KaroueBble cioBa: npocajka, TPyHT, HETAaTUBHOE TPEHHE, METO/I, aHATU3, 000JI0UYKa, CBasl.

Xiilasa: Moagalodos gruntlarin batmasi zamani neqativ siirtiinma qiivvalarinin tasirine miigavimat vo
onlarin aradan qaldirilmasi miihondisi tisullarmin otrafli tohlili aparilib. Miioyyan edilib ki asason
gruntlarin batmasi zamani svayli biindvralards neqativ siirtiinma qiivvalari ila li¢ asas tisullarla miibariza
aparirlar: 1) svaylarla neqativ siirtiinme qiivvalarinin yiiklorin svaylarin dasiyicit gabilliyystinin artirilmasi
hesabina ya da svaylari ohato edon qruntlarin barkidilmasi ilo; 2) batan qruntun va svayin bdyiir sathi
arasinda olan siirtiinma qiivvalarinin kaskin siiratds azaldan ayri-ayri todbirlorin istifadasi hesabina; 3)
batan qruntun vs svayin arasinda yerlagdirilon harakot edon gabiqglarin istifadesi hesabina.

Acar sozlor: batma, grunt, neqativ siirtiinma, tisul, tahlil, qabiq, svay.

Summary: In the article they give detailed analyse of engineer methods of resistance to forcing and
demolishing the forces of negative friction under soil shrinrge. They reveal that the main 3 metods of
ficting agaist the forces of negative friction in pile foundations under soil shrinkage are the following:1)
by pile accepting additional forcesfrom forces of negativefrictionowing to the increase jf bearingcapacity
of piles or strengthening the soil surrounding piles; 2) because of usage of various measures ruptly to
decrease friction forces between shrinking soil and side surface of a pile; 3) because of usage moving
shells placed between shrinking soil and piles.

Key words: shrinkage, soil, negative, friction, method, analyse, shell, pile.

[Ipu cTpouTensCTBE U SKCIUTyaTalliu CBalHBIX ()YHIAMEHTOB Ha MPOCAIOYHBIX TPYHTAX IO
Mepe TPOSIBICHUS MPOCATOYHBIX eopMaIuii 3aMOUYEHHBIX TPYHTOBBIX MAaCCHBOB MPOSBIISIOTCS
CHUJIbl HETATUBHOTO TPEHMUSI.

Bormpocs! uccnenoBanus CUI HETAaTUBHOTO TPEHUSI B CBAMHBIX (PYHAAMEHTAaX MpU MPOCATKE
3aMOYEHHBIX TPYHTOBBIX MAaCCHUBOB U pa3pabOTKH WHKEHEPHBIX METOIOB OOpHOBI C ITUMH
cwiaMu paccMoTpeHbl B paborax B.M.Kpyroma [1], FO.B.Poccuxuna u A.I'.buraiinuca [2],
®.I'T'abuboBa [3], a Takke B CHIECHNHAIBHOM PYKOBOACTBE IO IPOCKTHPOBAHHIO CBAMHBIX
dbynnameHToB [4].
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Kak ormeuwaer B.M.KpytoB [1] aHain3 pa3inuyHbIX HATYpPHBIX HCCIEAOBAHUM U OMBIT
CTPOMUTENCTBA U DKCIUIyaTallud 3JaHUi U COOPYXKEHHI Ha mpocagouyHbix rpyHTax Il Tuma mo
MPOCaOYHOCTH MO3BOJIMIN YCTAHOBUTD, YTO CHUJIBI HEFATUBHOIO (MJIM HArpysKarollero) TpeHus
Y JIOTIOJIHUTENIbHBIE HATPY3KH HAa CBAU OMPEEIIAIOTCS B OCHOBHOM:

«1e(hUIUTOM MPOYHOCTH» TPOCENAIOIIETO IPYHTA, T.€. PA3HOCTHIO MEXKIY BEPTUKAILHBIMU
JaBJICHUSIMHA OT COOCTBEHHOT'O BeCa IPYHTA M BEIMYMHOM HAYaJIHHOTO MPOCATOYHOTO JABICHUS;

BEJIMYMHOHN MPOCAIKU OKPYXKAIOIIETO TPYHTA €CTECTBEHHON CTPYKTYPHI OT COOCTBEHHOTO
BECa;

BEJIMUMHON TpPEHUS M CLEIUICHHS MEXIY CBasMU U MPOCENAIOLIUM TPYHTOM, a TaKkKe
MIPOYHOCTHBIMH XapaKTEPUCTUKAMH MPOCEIAIONIETO TPYHTA;

IUIOMIA/IBI0 M PACIPEACTUTENbHON CIOCOOHOCTHIO MPOCEHAIOIIEr0 TPYHTa, a TaKkKe
TUIONIA/IbI0 KOHTAKTa MPOCEAAOIIEro IPyHTa CO CBasIMHU;

BUJIOM M pPACIOJIOKECHHEM MCTOYHUKA 3aMauyvBaHUs 1O OTHOIIEHHUIO K CBAWHBIM
byHgameHnTam;

BEJIMYMHOM NPOCaTOYHON TOJIIY TPYHTA.

[lpu yBenmuyeHHMH IIOMIAM M PACHPEACTUTEIBHON CIOCOOHOCTH MPOCAIOYHOTO TPyHTA
BEJIMYMHBI CUJI HETATUBHOTO TPEHUS U JIOMOJIHUTEIbHBIX HATPY30K HA CBau JOJKHBI BO3PACTaTh.

Cunpl HEraTMBHOTO TPEHHUS HAa CBau JIOJDKHBI yYUTHIBATBCS TOJNBKO B TpeeNiax Tex
ionael, Mo KOTOPHIM MPOUCXOAUT HABUCAHHE IMPOCATOYHOro IpyHTa. Ha BenmuyuHBl CHIl
HEraTUBHOTO TPEHHUS B CBasX CYIIECTBEHHOE BIUSHUE OKAa3bIBAET TAKXKE CTEMEHb BIAXKHOCTU
OKpY’KaIOIIer0 MX TpyHTAa. B CBsA3M C 3TUM BO3MOXKHBI TPH XapaKTEpPHBIX BUJA U MeECTa
PaCIOJIOKEHUSI UCTOYHUKOB 3aMaulBaHUSI:

a) HeMoCPEJICTBEHHO B MpeJesax CBaHOro ()yHJaMEHTa, KOr/la TPYHT MO BCEH IMIIoIaan
KOHTaKTa HaXOJUTCS B BOJOHACHIIIIEHHOM COCTOSIHUH,

0) Ha HEKOTOPOM pPACCTOSIHUM OT CBAaWHOro ()yHJaMeHTa, BCJIEACTBHE YEro B BEpXHEH
YacTH KOHTAKTa TPYHT UMEET MPHUPOJHYIO BIAXXHOCTh, a B HIDKHEH — BIAXKHOCTb, OJMU3KYIO K
MOJITHOMY BOJIOHACHIIICHUIO;

B) MOABEM YPOBHSI TPYHTOBBIX BOJ, MOBBIIIAIOMIUNA BIAKHOCTH TPYHTOB JI0 TOJIHOTO
BOJIOHACBHILIEHUS B MPEJENAX BBICOTHI €r0 MOAbEMa 30Hbl KAWJUIIPHOTO BOJOHACHIIICHHUS.

3aKOHOMEPHOCTH Pa3BUTHS IPOCAJ0K TPYHTOB OT COOCTBEHHOI'O Beca, a TakKe JaHHbIE IO
B3aUMOJICHCTBUIO CBail C OKPYXAOUUMU MPOCATOYHBIMU T'PYHTAMH T[IOKA3bIBAIOT, YTO
BEJIMYUHBI JIOTIOJIHUTEIILHOW Harpy3Kd Ha OTACIBHO pACIOJIOKEHHBIE CBal W CBaiiHbBIC
(dbyHIaMEHTBI OT CHJI HETAaTUBHOTO TPEHWsI JOJDKHBI OMPEACNATHCS CICAYIOIUMU JIBYMsI
YCIIOBUSIMHU:

a) MJIOMIAABI0 OKPYKAIOIIETO CBAIO TPYHTA U «1e(PUIIUTOM MPOUYHOCTH EroY;

0) BeTMYMHON TPEHUS U CLETUICHHSI MeXKIY CBAci M OKPYKAIOUIUM €€ TPYHTOM.

VYcnoBue paBHOBECHs CBaM, 3arpy>KEHHOM CHUJIaMHU HETaTUBHOIO TPEHUS, HA KOHEYHOU
CTaJWM pa3BUTHS JePopMalud MPOCAIKH CBaM W OKPYXKAIOIIEro TPYHTAa MOYKHO BBIPA3HTh IO

dbopmyme [2]:
Zy

?
P=R,u +u]|fdz—ulf,,, dz, 1)
Zo 0



Mel. 2017 AZORBAYCANDA INSAAT vo MEMARLIQ

rae P — Harpyska Ha cBarwo; R,s, — cyMMapHO€ CONpPOTHBIEHHE I'PYHTA O] HUKHHM KOHILIOM
CBay; U — MEpUMETp MONEPEYHOro ceueHus cBau; £ — JUTMHA cBau; f, — MOJOKUTEIbHOE TPEHUE;
fuerz — HETAaTHBHOE TPEHUE; Zo — IITyOMHA TOJIIIH, HA KOTOPOW HEraTHBHOE TPEHHE OTCYTCTBYET.

I'my6una zp B mpocaoyHo TOMIIE ONpeeseTcs] B 3aBUCMMOCTH OT BHEILIHUX Harpy3ok u
(U3NKO-MEXaHNYECKUX XapaKTePUCTUK IPOCAJOYHOTO TPYHTa, B TOM YHCIE OT 3HAYCHUS
HAYaJIbHOTO MPOCATOYHOTO JIABJICHUSI.

[Tpu n3BecTHOH rIyOUHE Zo HECyIasi CHOCOOHOCTh CBaU-CTOMKH, IPUTPYKEHHON
IIPOCEAAIOLINM TPYHTOM, OIpPEAEsIeTcs o popmyie:

-
®=mRF—m,. uzzomf fli @)
=
rae m, mi — koddduuueHtsl yciaoBuii padorel cormacio CHull; f — muomane nonepedHoro
cedeHHs cBau; M, . — KOIDPUIMEHT ycioBusi paboThl B IMpoceaaroleM rpyHre; fi — pacuetnoe
3HAUYCHHUE YAEIbHOIO OOKOBOTO TPEHUs,  {j— TOJIIMHA i-TO CIIOS.

CornacHo PykoBoicTBa MO NPOEKTHPOBAHUIO CBaWHBIX (QyHAaMeHTOB [4] Hecymias
CIOCOOHOCTh @) cBall U cBaii-000J04YeK, pabOTAIOLUINX Ha CXKMMAEMYIO0 Harpy3Ky B IPYHTOBBIX
ycnoBusix 1l Tuma mo mpocamoyHOCTH, C Y4€TOM BO3MOXKHOCTH Pa3BUTHS HETaTUBHOTO TPEHUS
TPYHTa CIIEyET ONPEAENITh 10 (opmyre

CD“:(D—a(mu% figi ), (3)

rae @ — Hecymas crocoOHOCTh CBaM M CBau-000JIOYKHU B ITPOCAJI0YHOM I'PYHTE, Ompeaessemas
Ha OCHOBAHMM CTATUCTUYECKUX MCIIBITAHUN C JIOKAJbHBIM 3aMauMBaHHUEM, a IIPU UX OTCYTCTBUHU
— B COOTBETCTBHUH C TPEOOBAHUSIMU . 9.6-9.8 PykoBozcTsa [4] 6€3 ydueTra BO3MOKHOCTH
pa3BUTHA HETATUBHOIO TPEHUS TPYyHTa; a — KOIPPUIMEHT, YUHUTHIBAIOIIMKN BIMSHHE
HEraTUBHOI'O TPEHUs, MPUHUMAEMbIH JUIs 34aHUN U coopyxeHuil a = 1,4; m — xo3pdunuent
yCIIOBUH pabOThI, MpUHUMaEMbIii M = 1; U — mepuMeTp yyacTKa CTBOJIa CBaU U CBaU-000JIOUKH,
PAacIoyIoKEHHOTO B Mpefesax ciI0eB IPyHTa, IPOCENAl0IIUX Mo/ JecTBUEM COOCTBEHHOTO Beca
npu 3aMaurBaHuy; fj — pacueTHoe compoTHBIEHHE i-TO CJI0s MPOCAJTOYHOTO IPYHTA OCHOBAHHS
Ha OOKOBOI OBEPXHOCTH CBaM U CBaU-000JIOUKH, OMPEAEsIeMOe B COOTBETCTBUH C YKa3aHUSAMHU
n.9.6  PykoBoactBa [4]; {; — ToNmMHA i-TO CJIOSI MPOCAJIOYHOTO TPYHTA, OCEHAMOLICTO MPH
3aMayuBaHUU U COMPHKACAIOIIETOCs ¢ OOKOBOW MOBEPXHOCTHIO CBAH; hn— pacuerHnas
ri1yOuHa, 10 KOTOPOW MPOU3BOJUTCS CYMMUPOBAHUE CUJI OOKOBOTO TPEHMSI IPOCETAOIINX CI0EB
IpyHTa, TNpUHUMaemas pPAaBHOW TIIyOMHE, I/€ BEJIWYMHA MPOCAAKU TPYHTA OT JEHCTBUS
COOCTBEHHOT'O Beca paBHa MPEJENIbHO JOMYCKAaeMOM ocajke JUisi IPOEKTUPYEMOTO 3[aHUS WIIH
COOPYKEHMsI, YKa3aHHOE B 3aJaHMM Ha MPOEKTHPOBAHME, WIM B COOTBETCTBYIOILIMM JaHHBIM,
IIPUBEACHHBIM B CTPOUTEIBHBIX HOPMax IO TPOEKTUPOBAHUIO OCHOBAaHWM 30aHUM U
COOPYKEHHI.

IIpoeenennsie B HMMOCII uccnenoBaHusi MOKa3bpIBalOT, YTO YYET JOMOJIHHUTEIbHBIX
Harpy3oK OT CHJI HEraTHUBHOI'O TPEHHUS HA CBal MOXKET OCYHIECTBIIATHCS IO IBYM HAIlpaBIEHUSIM:

a) MyTeM IMepelayd W BOCHPUATUS JOMOJHUTENIBHBIX HArpy30K OT CHUJI HETaTUBHOTO
TPEHUSI CBAsIMH;

0) MMKBUIAIMEN UM CHIYKEHUEM BIIMSHUS CUJI HETaTUBHOTO TPEHMSI HA CBaH.

BocnpuAtne JONONHHUTENBHBIX HACPy30K OT CHJ HETaTUBHOTO TPEHUS JIOJDKHO
o0ecreynBaTbCsl MOBBIIIEHUEM TPOYHOCTH M HECYHIed CIIOCOOHOCTH CBail, CHHKCHHEM
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JABJICHUN Ha MOACTWIAIOIIHAE TIPYHTBl IIyTEM YCTPOMCTBA B HW)KHEW YacTH YHIMPEHUH U
MIOBBIIIEHUEM INTyOUHBI 3aJ10)KEHUS CBaM.

VBe/ln4yeHne KOJMYeCTBa CBAal-CTOEK TaKKe CIIOCOOCTBYET YMEHBIIECHUIO BEJIMYHHBI
HEraTUBHOI'O TPEHUS HA OJHY CBal0.

CBau ¢ ymMpeHHOU IATOM 00J1a/1atl0T OPUTHMHAIIBHBIMU CBOMCTBAMU, 3aKJIFOYAIOIUMUCS B
paccerBaHUM Harpy30K OT COOPYKEHHUS U CHJI HETaTUBHOI'O TPEHUs HAa OCHOBaHMs. MI3BecTHbIE
TEXHOJIOTUM M3TOTOBJICHHS CBAail ¢ YIIMPEHHOHN MATOW OO0JIaZa0T HEIOCTAaTKaMH, CBS3aHHBIMHU
MIPEX/Ie BCETO C HEMOCPEICTBEHHBIM KOHTAaKTOM HCIIOJIb3YeMON OETOHHOM CMECH CO CTEHKaMH
YILAPEHUS.

B Asepb6aitmxkanckom HUW cTpouTtenbcTBa M apXUTEKTYPhl pa3paOdOTaHbl TEXHOJOTUH
U3TOTOBJIEHUSI CBall C YUIMPEHHOH MATOM, KOTOpbIE IMO3BOJIAIOT M30aBUTHCA OT YKa3aHHOI'O
HeJocTaTKa. B mepBOil TEXHOJIOIMM CBaM € YHIMPEHHOM IATOM H3TOTOBISIOT CIEAYIOLIUM
obpazom. BHauane mpou3BomsAT OypeHHE CKBaKMHBI HAa BCIO TIIYOMHY MPOCAIOYHON TOJIIH,
3aT€M CTEHKHM CKBA)XKMHBI YKPEIUISIOT 00cagHOM TpyOoil Tak, 4ToObl KOHEl 0O0cajHON TpyObl
pacnonarajicst y YcThsl Oynaymiero ymudpeHus. Ha [HO CKBaXuHBI YKIAABIBAIOT 3apsi]
B3pbIBYaTOrO BemecTBa (BB) mns obpazoBanus kamydiaeTHol monoctu. [locne nHUTMUpOBaHUS
B3pbIBa 3apsna BB obOpasyercs ymupenue cBau. bepercs ciiokeHHass 000j04YKa M3 THOKOIro
HEMPOHULIAEMOI0 MaTepHaja (Hampumep, MOJIMITHIEHA), B KOTOPYIO 3apaHee YCTaHABJIMBAIOT
METAJUINYECKYIO apMaTypy, U OIyCKAeTCs B CKBaXKUHY /10 HWXKHEW dyacTh obcaaHoil TpyOsl. Bo
BHYTpPb OOOJIOUKM CBEpXy MOAAeTCsl OETOHHAas CMECh, MOJ TSKECTBIO KOTOPOW CIIOXKEHHas
000JI0YKa OITyCKaeTcsi B yUIMPEHHE CBaW M OJHOBPEMEHHO HAYMHAET TaM pacKpbiBaThes. llpum
JanpHene noaaye OETOHHOM cMecH 000JI0uKa 3aroJHSSACH MOJHOCTBIO PACKPHIBAETCS B
KaMy(JEeTHOM YIIUPEHUHU 1O IOJHOIO IPHUXKaTHsl €€ BHEIIHEH MOBEPXHOCTH K BHYTpPEHHEH
MOBEPXHOCTHU ymupeHus [5].

[lo BTOpO# pa3pabOTaHHON TEXHOJOTMM 3alllUTHBIA 3KpaH B Kamy(JIeTHOH MOJOCTH
co3JlaeTcs NMpU MOMOIIM HaOpeI3roeToHa [7], a Mo TpeTheil TEXHOJOrMM 3allUTHBIN SKpaH
CO3/aeTcs MpU IOMOIIM HAIlbUIEHUS CIELUUAJIBHOIO IOJIMMEPHOTO COCTaBa Ha CTEHKH
KaMmydueTHoro ymupenus [6].

VYKkazaHHbIE TEXHOJIOTUU MO3BOJSAIOT HPEJOTBPATUTH OOPYIIEHHE CTEHOK KaMy(eTHOMH
MOJIOCTM M 3alllUTUTh OETOH OT IMOMaJaHusl B HEro KYCKOB OOpYIIEBIIETrocs TPYHTa,
MPEIOTBPATUTh YTEUKY OETOHHOTO MOJIOKAa B OKpYy’Kalolui rpyHT. Bce 310 obecneunBaer
JOCTHKEHHE 3aJaHHOM IMPOYHOCTH U HAJIEKHOCTH (yHIaMEHTa MPH BOCIPUSATUU BHEUTHHX
YCHJINH, B TOM YHCJIE€ OT HETaTUBHOTO TPEHUSI.

IO.A. Barmacapo u ap. (a.c. CCCP Nel470869, 1989 r.) mpemioXuiud MOBBICUTH
HECYIIYI0 CIOCOOHOCTh CBAaWHBIX (PYHIAMEHTOB Ha OCHOBE HCIOJB30BAHUS SHEPTHUM CHUII
HEraTUBHOTO TpeHHs. B pa3zpaboTaHHOM MMHU crocoOe BO3BEACHHUs CBaHOro (hyHIaMeHTa Ha
MIPOCAJIOYHBIX TPYHTAX 00pa3yloT CKBAKUHBI C POPMUPOBAHUEM KEJIE300€TOHHOTO CTBOJIA CBAH.
3amauuBaHuEe IPyHTa MPOU3BOIAT Mocjae HAbopa CTBOJIOM CBaW MPOYHOCTH, OOeCHeurBaroIen
HECYIIyI0 cIoOcOOHOCTh R Ha ypoBHe ciiosi rpyHTa, Ocajika KOTOPOTO paBHA OCajJKe CTBOJIA OT
CYMMapHOTO YCWJMs, PaBHOTO €ro COOCTBEHHOMY BECy M CHJIaM HEraTMBHOIO TpEHHS,
OTIpe/IeNIIEMYIO 3aBUCUMOCTBIO

lo
R=IF @ dz+Psto (4)
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rae F(z) — ¢bynknus, onuceiBaromias MOrOHHBIC M3MEHEHHs CHJI HEraTHBHOTO TPEHHS BIOJb
OOKOBOH ITOBEpXHOCTH CTBOJIA CBaW; Z — INIyOMHA 3aJI0)KEHUSI PACCMATPUBAEMOIO CJIOSI OT
IIOBEPXHOCTU T'PyHTa; {o— INIyOMHA 3aJI0KEHMs CIIOsl TPYHTa, Ocajka KOTOPOro paBHA OCaJKe
CTBOJIA CBaW OT CyMMAapHOI'O YCHJIUSl, PABHOTO €ro cOOCTBEHHOMY BECY M CHJIaM HEraTMBHOI'O
TpeHus; Ps — cCOOCTBEHHBIN BEC IOTOHHOT'O METPA CTBOJIA CBaM.

OCHOBHBIM MEpPONPUATHEM IO JUKBHUJALUUN WM CHMKEHUIO BIUSHHUS CHJI HETaTUBHOI'O
TpEHUs Ha CBaiiHbIe ()YHAAMEHTHI B BH/IE CIUIONIHBIX MOJIEH M KYCTOB 3HAUUTEIILHBIX Pa3MEPOB B
IUTaHE SBJSIETCS. OTPE3Ka UX 10 MEPUMETPY OT OKPYKAIOIIUX MPOCAJT0YHBIX TPYHTOB ITyOOKUMHU
IIPOPE3SIMU, 3ANOJHEHHBIMU 3JIACTUYHBIMU MaTepHUajaMH, a MPU OTAEIbHO PACHOJOXKEHHBIX
CBasX — YCTpPOMCTBO HX B D3JaCTUYHbIX 000JOYKaX, M OOMa3Koil aHTU(YPUKIMOHHBIMU
MaTtepuajamMu M T.II.

YcrpolicTBO HaOMBHBIX CBail B 3JACTUYHBIX O0OJIOYKAX HE NPEACTaBISIET TPYAHOCTEH.
DOnacTUYHBIM  MaTEpUAJIOM MOTYT  CIYKUThb CTEKJIOBOJIOKHO, KapTOH C  IPOIUTKOMI
AHTHCENTUYECKUMU MaTepualaMy, OJUITUIICHOBbIE TPYOBbI, IJIEHKU U T.II.

OkoHoMHu4eckass 3((HEeKTUBHOCTh YCTPOMCTBa CBall B AJIACTHYHBIX OO0OJOYKaX U C
00Ma3Kkoil aHTU(PUKIMOHHBIMA MaTepHallaMH BIIOJIHE OYEBHJIHA, TaK Kak 1mo3BossieT B 1,5 — 5
pa3 yMEHbIIUTh KOJIMYECTBO CBAM.

PazpaboTano HeMaa0 OpUTHHAIBHBIX CIIOCOOOB YCTPAaHEHUS UM 3aMETHOTO YMEHBIIEHUS
CHJI HETaTUBHOI'O TPEHUS IYTEM DPE3KOr0 YMEHbIIEHUS KOHTAaKTHOI'O TPEHUs MeXAy OOKOBOM
MIOBEPXHOCTBIO CBaW U MPOCEJAIOIIUM IPYHTOM.

B.A. Caiiko u ap. (a.c. CCCP Ne718550, 1980 r.) mpeioxKmim croco0 MorpyKeHus: CBan
B IIPOCAJIOYHBIN TPYHT C OJHOBPEMEHHOM IOJa4yel B TPYHT BOAsAHOro mapa. IIpu Harmeranum
BOJISTHOTO T1apa B MpoLiecce MOrPYKEHUsI CBau JOMOJIHUTEIBHO HAarHETAOT IUIACTU(DULIUPYIOLTYIO
KHUJKOCTb, NMPUYEM 3Ty KUAKOCTh MOJAIOT moj aAasieHueM Ha 0,2-0,5 aTu, NpeBbIIAONIUM
naBieHue mnapa. TakuM o0Opa3oM MO NEpUMETpPY cBau OOpa3yroTcsl 30HBI C MOHUKEHHBIM
TPEHUEM U CLEIUICHUEM.

E.A. baxenoB u ap. (a.c. CCCP Ne848531, 1981 r.) B cmocoOGe BO3BEACHMSI CBau B
IIPOCAZ0YHBIX TPYHTAX, BKIIOYAIOIIEM [TOTPYKEHUE B TPYHT CBau C YIIMPEHHBIM HAKOHEYHUKOM
U 3alojHEHHE OOpa3yIoIMXCsl Ma3yX MeXAy TPYHTOBBIM MAacCUBOM U CTBOJIOM CBau
VIUIOTHSIEMBIM TPYHTOM C HU3KUM COIPOTUBICHHEM CIBUTY, NPU 3aMOJIHEHUU Ma3yX TPYHT
o0OpabaTpIBatOT TUAPOGUIBHBIMU TOBEPXHOCTHO-aKTUBHBIMU BelllecTBaMU B KonuuecTBe oT 0,9
1m0 10 % ot Beca TBepmo (a3el rpyHTa 10 00pa30BaHUS aICOPOIMOHHO-COJBBATHBIX CIIOEB,
BBI3BIBAOIINX THAPODHUIN3AIIIO TOBepXHOCTH TpyHTa 0T 10 10 100 %.

X.A. JxanremupoB u ap. (a.c. CCCP Ne968172, 1982 r.) mnpennoxxuwiu CcBaro,
BKJIIOYAIOIYIO CTBOJI, YCTAHOBJICHHBIH B OOpa30BaHHOM B TPYHTE CKBaXHHBI C 3a30pOM,
OTHOCHUTEIIBHO €€ CTeHOK. OKOJIOCTBOJILHOE 3aII0JHEHHE B MPEEIax TOJIIU IPOCATOYHOTO CIIOS
BBITNIOJTHEHO COCTABHBIM I10 BBICOTE U COJEPKUT HMXKHUN CJIOM M3 PBIXJIOrO JIETKO CKUMAaeMOro
Marepuana, U BEpXHUN — U3 [IEMEHTHO-IIECYaHOro pactBopa. CTBOJI HA 4acCTH JUIMHBI, PABHOU
TOJILIUHE BEPXHErO CJI0S 3alOoJIHEHMs], CHA0)KEeH aHTU(PUKLIMOHHBIM MOKPHITHEM, HAllpUMeEp, B
BU/JIE KapTOHA.

IO.M. Jlbicenko u B.A. Jleicenko (a.c. CCCP Nel502718, 1989 r.) mpemnaraioT B
HaOMBHOI cBae npu ee (POpMUPOBAHUM BHEIIHIO 000JI0YKY BBIIOJIHATH U3 YILIOTHEHHOTO MPH
OypeHMH TPYHTA, a MPOCIONKY MEXIy OOKOBHIMHU CTEHKAMH CBaW W BHEIIHEW O00OIOYKON U3
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paspbIxyieHHOTO npu OypeHuu rpyHTa. Hamo oTMeruth, UTO mMpeajsaraeéMoe yCTPOMCTBO MAJist
o0pa3oBaHMs YKa3aHHON KOHCTPYKIIMHM CBal OUYEHb CIOKHOE.

I0.A. TlonoBeim (a.c. CCCP Nel825843, 1993 r.) mpemioxkeH crocod BO3BEICHHS
cBaiiHOro (hyHIaMeHTa Ha MPOCAJOYHBIX TPYHTaX, 3aKJIIOYarouviics B cienyromeM. B rpyHre
00pa3yroT CKBXUHY Ha BCIO TTyOMHY MPOCATOYHOTO TPYHTA C 3arTyOJICHUEM B ITOCTHUIIAOIIHIA
HENpPOCaJO4YHbI TpyHT. 3ariayOJIEeHHYH0 4YacTb CKB&)KMHBI  3aIlOJIHAIOT  TBEPACIOIINUM
MaTepuaioM, Ha KOTOPYIO OIyCKAalOT TPYOy AMAMETPOM MEHBIIE TUaMETpa CKBAKUHBI U
3aIOJTHSIOT MPOCTPAHCTBO MEXAY CTEHKAMH CKBAaXXHHBI U TPYOOH 5 MOPUCTBIM, JPEHUPYIOIIUM
HEC)KMMAaEeMbIM MaTepUajoM, 00pa3yIOUIMM BOKPYT TPyObl HapyXHYIO 000JIOUKY, B KOTOPYIO
CUCTEeMAaTUYEeCKH TMOJAI0T CMa3blBAIOLIYIO JKHJIKOCTh JUIS TPUAAHUS TOABMXKHOCTH U
MOCIEAYIONIEro YIUIOTHEHHsI MaTepuana o0oJoukd. B KkauecTBe cMa3bIBalOUIEH >KHIIKOCTH
MO’KeT OBITh MCHOJb30BaHA BoJa. OJHOBPEMEHHO OCYIIECTBISIIOT (POPMUPOBAHUE B IOJIOCTU
TpyOBl CTBOJIa CBaW C H3BJIICYCHHEM TPYObI MO MeEpe YKIAAKH MaTepuana OOOJOYKH IPH
MIOCTOSTHHOM HAJIMYMHM TBEPJCIONIEr0 OETOHa B HW)XHEH dYacTH TpyObl. B BepxHel dwactu
BBIIIOJHSIOT 3JIEMEHT POCTBEPKA, B KOTOPOM IIPEAYyCMAaTPUBAIOT CKBO3HOM KaHal, KOTOPBII
CILY>)KUT JJI1 IPOJOJDKEHUS IOJAaYu 3alOJHUTENS WIM TOJBKO CMasblBarollel >kuiakoctu. [Ipu
nojaye «CMas3ku» B Marepuan OOOJIOYKM HauOOIblllee CTAaTUYECKOE JAaBlieHHE ee Oyner
BO3HUKATh B HUKHHX CJIOAX MPOCAAOYHON TONIIYU IPyHTA, a UHPUIbTpalus OyleT UHTEHCUBHEE
poTeKkath B 0Oojiee MOPUCTHIX (MPOCANOYHBIX) ciosx rpyHTa. [lpum anuTenbHON mojaue
«CMa3Ku» MPOUCXOIUT oOlee 3aMaulBaHUE MAacCHUBa IPYHTA U JTUKBHUIAIUS €r0 MPOCATOYHBIX
CBOMCTB.

A.H. [dpanosckuit 1 M.A. [lpeiryHOB mpemyiaratoT 3a0MBHYIO CBAlO JIJIsi MPOCAJTOUHBIX
TPYHTOB M TEXHOJOrHMIO0 ee Bo3BeAeHHs (mateHT P® Ne2204652, 2003 r.). Ho cBawo c
YIIMPEHHOW HUKHEW YacThIO B BEPXHEM €€ 4aCT! HAJIeBACTCS 3aLIUTHBIN KOXKYX C CUCTEMOU IS
HarHeTaHus aHTUQPUKIMOHHOTO MaTepuayia, KOTOPbIM MOCJe MOTrpY>KEHUsl CBAau HM3BJIEKAIOT C
OJTHOBPEMEHHBIM HarHeTaHUeM aHTU()PUKIIMOHHOTO MaTepuaa. B KauyecTBe
aHTU(PHUKIIMOHHOTO MaTepHaja UCIOIb3YIOT TIIMHUCTBIA PacTBOpP.

BecbMma > peKTHBHBI MH)KEHEPHBIE PEIIEHUs] 0 CHUIKEHUIO CHJI HETaTMBHOTO TPEHUS B
CBaifHBIX (PyHaMEHTaX ¢ 00pa30BaHMEM KOHYCHBIX CKBAXKHH.

M.B. Comn u 1p. paspabotaiu crnocod Bo3BeldeHUs cBau B TpyHTax Il Tuma mo
npocanodHoctu (a.c. CCCP Nel544895, 1990 r.), xoTOphIil BKItOUaeT 00Opa30BaHHE B TPYHTE
MOJIOCTH B BHJIE YCEYEHHOI'O0 KOHYCa, OPHUEHTHPOBAHHOIO OOJBIIMM OCHOBAaHHEM BBEpPX C
ykiaoHoM obOpasytomeit ot 0,01 go 0,09 no rayOuHBI, COOTBETCTBYIOIIEH IOJOKEHUIO
HelTpanbHON Touku. Ilocie 00pa3oBaHUS TOJOCTH OCYIIECTBIAIOT 3aKpEIUIEHHE TpyHTa ee
CTEHOK. 3aTEM YCTAHABIMBAIOT B KOHYCHYIO IOJOCTb CBal0, OTCBHINAIOT B 3a30p MaTepual C
HU3KUM COIPOTHBIIEHUEM CIBHUTY (HampuMmep, MECOK) M MOTPYKaloT CBal0 JI0 NPOEKTHOM
oTMeTKH. KOHYCHYIO CKBKHHY OypsT IIHEKaMH ITePEMEHHOT0 CEUEHHUSL.

AM. JIzaros, X.A. J>kaoHTUMUPOB U Ap. pazpadboranu OypoHadbuBHyio cBato (a.c. CCCP
Nel043258, 1983 r.) co cTBOJOM pacmmpsoomuMcs kBepxy. CBas cHaOxeHa HapyXHOU
pyOamikoil U3 HECMauMBaeMOro BOJOW MaTepuana (COJSPOBBIM MacjiOM MM MOBEPXHOCTHO-
aKTUBHBIM BemiecTBOM). CTBOJ CBaWl BBINOJHEH C LEHTPaJIbHOW IMOJIOCTbIO M CTEHKaMH
IIEPEMEHHOM, YMEHBIIAIOLIEICS KBEPXY TOJIIIMHBI, IPUYEM YKJIOH HAPYKHOM NMOBEPXHOCTHU
crBouia cocraBisieT 1/20-1/30 k BepTukaim.
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Cunibl TpeHusi mo 3akoHy AmoHToHa-Kysnona, Teopermueckum obocHoBaHHOMY b.B.

HepsiruabiM [8], MOTYT OBITH ITPEACTABICHBI B BUJIC

T=A+1N, 5)
riae A — MOCTOSIHHBIN 4WieH, 3aBUCAIMIA OT creruieHust; f — koaddunuent tpenus; N —
HOpMaJbHOE JaBJICHHUE.

Ecnu pomycTuth, uTo KO3()PUIMEHT TPeHUS TPyHTa O MOBEPXHOCTh CBaW HE 3aBUCHUT OT
ryOuHbl N ¥ paccMaTpUBaTh TOJNBKO CHJIBI TPEHHS MPU YCTAHOBHBIIEMCS JIBHXKCHUU MacCHBA
OTHOCHUTEJILHO CBaM, KOIJa CIIETJIEHHEM MOXHO IpeHeOpeub, To ypaBHeHue (1) nmpumeT Bua

T =1N(h), (6)
rae N(h) — maBrneHue rpyHTa Ha OOKOBYIO MOBEPXHOCTH CBaW, MEHSIOLICECS C MIyOHMHOH 1Mo
HEU3BECTHOMY 3aKOHY.

CymMmapHble CHIIBI TPEHHS M0 OOKOBOHM MOBEPXHOCTU CBaW MPU MPUHATHIX TOMYIICHUSIX

OTIPEIEISAIOTCS BBIPAKECHUEM

IT= fs?N(h)dh, (7)

rae S =7zD — mepuMeTp MomnepevyHoro ceueHus ceau auamerpom D.
Haiinem Hekotopyto pyukuuto F(h), anmpokcumupyroryio X T. [lubdeperuupyst
BbIpakeHue (7), HOTy4uM
1 dF(h)
fs dh
Ho Haymo oTMeTuTh, 4TO B HATYpE CUJia CIETICHUS MEXI1Yy TTOBEPXHOCTHIO CBaU U TPYHTOM
umeer Oosplioe 3HaueHue. Kpome 3TOro cBaum M3rOTOBIIEHHBIE MO M3BECTHBIM TEXHOJIOTHUAM
UMEIOT 3aMETHYI0 IIEepOXOBaTOCTb, KOTOpass HMeeT Oouibllioe BIMSHHE Ha (OPMHpPOBAHUE

N(h) = , (8)

BEJTMYUHBI CUJIBI HETATUBHOTO TPEHHUS.

C yderoMm IIepOXOBATOCTH OETOHHOW CBaW CABUTOBAas MPOYHOCTH OMpENENsIeTcs M0
dhopmyne

T =c+Ptg(p +1), 9)

A€ 7 — caABUroBasd HpO'—IHOCTB HpI/I HCTAaTUBHOM TpeHI/II/I, C — CUJIa CUCIIJICHUS Me)KI[y FPYHTOM nu

OOKOBOH TOBEPXHOCTbIO CBaW; P — HOpMaJbHOE JABIEHHE; () — Yrol BHYTPEHHEro TPEeHHs

MEK1y TPYHTOM M TOBEPXHOCTBIO CBaM; | — YTOJI IIEPOXOBATOCTH TIOBEPXHOCTH CBaH.

Jnist pe3Koro yMEHBIIIEHUS BKJIaJa IEPOXOBATOCTH B Pa3BUTHE CHUJI HETATUBHOTO TPEHUS
aBTOopamMu B AsepOaiimkanckom HMM crpourtenbcTBa M apXMTEKTypbl paszpaboTaHa
KOHCTPYKIIUSI cBaiiHOTO (yHIaMeHTa (puc.l), U3roToBiseMoro u3 acbecToeMeHTHbIX Tpyo [9].
CornacHo HamIMM HUCCIEAOBAaHUSM B JIe(QOPMHUPYEMBIX MPOCAJOYHBIX TPYHTaX CHJIBI
HETaTUBHOTO TPEHHMsS B CBasX M3TOTOBJICHHBIX M3 acOECTOLIEMEHTHBIX TpPyO JOCTUTAIOT
MEHBIIIETO 3HAYEHHs, YeM B CBasSX WACHTUYHOTO THUIOpa3Mepa, HW3TOTOBICHHBIX W3
’KeJIe300eToHa B 3aBOJICKUX YCIIOBHAX, TaK KaK OOKOBas MOBEPXHOCTh aCOECTOIIEMEHTHBIX TPYO
BBITTOJTHEHA 3HAYUTEIHHO TIIaXKe.

Hcnonp3oBanne acOeCTOIEMEHTHBIX TPYO JJISl M3TOTOBIICHHSI CBAH SBIISIETCS HHTEPECHBIM
HanpaBJIeHUEM CBaHHOTO (hyHIAaMEHTOCTPOCHHUSL.

B CraBpomnonabCkoM Kpae pa3padoTaii TEXHOJIOTHIO CHM)KEHUS! CHJI HETaTUBHOTO TPEHUS
Ha 3a0uBHbIe cBau. [locne Toro, kak cBaro 3a0MBAIOT B MPOCATOYHBI MACCUB, MOJHOCTBIO €r0
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mpopesasi, 10 TMPOEKTHOM TJIyOMHBI, €€ 3aTeM I[yTeM [PHIOKEHUS BEPTUKAIBHOTO
BBIIEPKUBAIOIIETO YCHJIMS YaCTUYHO BBIHUMAIOT, a 3aT€M CHOBa 3a0MBAIOT HA MPOEKTHYIO
oTMeTKy. Takum 00pa3oM, JOOMBAIOTCS PE3KOTO CHIIKEHUS CHJI TPEHHSI MEXKAY MOBEPXHOCTHIO
3a0MBHOM CBau U OKPYKAIOIIUM IPOCATOUYHBIM IPYHTOM.

.

%

1

’}/«‘,/‘
%

Puc.1. Csatinviii hynoamenm, u3e0mosieHHblli ¢ HOMOWBIO AcOEeCMOyeMeHmMHbIX mpyo:
a) nonepeunoe ceyenue, 6) nPoOoIbHOE ceueHue,
1 - acbecmoyemenmunan mpyba,; 2 - apmamypa, 3 - 6emoH; 4 - HAaKOHEUHUK C8AU.

NmeroTcs mHTEpECHBIC pa3pabOTKH CIIOCOO0B BO3BEACHUS CBail Ha MPOCATOYHBIX TPYHTAX,
B KOTOPBIX JOCTHTAETCS 3HAYUTEIHHOE YMEHBIEHHWE KOHTAKTa MPOCEIAIOIIEer0 MacChBa C
OOKOBOI TOBEPXHOCTHIO CBAH.

B.M. MamonoB u X.A. JlxantumupoB (a.c. CCCP Ne857349, 1981 r.) B cmoco0Oe
BO3BEJICHUS CBAW B MPOCAJOYHBIX IPYHTAX, BKIIOYAIOIIEM 00pa30BaHME CKBAKUHBI MPOOUBKON
U YKJIAJAKy B HEe TBEpJCIOIIEero marepuana. TBepACoUMd MaTepuan YKIaJIbIBalOT IyTEM
CcBOOOJHOrO cOpachlBaHUSI B CKBAXXUHY J10 OTMETKH, Ha KOTOPBIA pacueTHas Mpocajka rpyHTa
101 COOCTBEHHBIM BECOM IIpu €ro 3aMauyMBaHUC MCHBIIIC JIOHYCTHMOP'I OCaJIK1 JJIs1 COOPYIKCHUA.
[Tocne ykmagku TBEpIEIOIIET0 MaTepraia B CKBAXHUHY YCTAaHABIMBAIOT COOPHBINA dJEeMEHT (T.€.
CBal0) W 3arIyOJIsIIOT €ro B YJIOXEHHBIN TBepieronuii Marepuan Ha 0,5-1,5 m. HambGomprmas
4acTh JJIMHBI CBaW B TIOTMEPEYHOM CEUCHHHM MEHBINE AMaMeTpa CKBOKHUHBI Ha 4-12 oM.
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BcenenctBue OTCYTCTBHSA IJIOTHOTO KOHTAaKTa TpyHTa C OOKOBOIl MOBEPXHOCTHIO CBau CHUJIBI
HEraTUBHOI'O TPEHHUS MTPOCEAAOIIEro BOKPYT CBau IPyHTA MepeaBaThCs Ha Hee He OyIyT.

I'.b. Kynpunnkuii pazpaboran KoHCTpyKIuio 3a0uBHOM cBau (a.c. CCCP Ne945283, 1982
I.) COCTOsIIIENd U3 CTBOJIa, HA BEPXHEM M HUKHEM KOHIIaX KOTOPOro oOpa3oBaHbl YUIMPEHUS,
paccTosiHue MEXAYy KOTOPBIMU PaBHO WJIX MPEBBIIAET BEJIMYMHY TOJIIM [IPOCAJOYHOIO IPYHTA.
[Ipu 3a0uBKe cBaW B MPOCATAOUHBIA TPYHT, HAXOAMBILUICS NMPU ECTECTBEHHON BIAKHOCTH B
TBEPJIOM COCTOSHUM, HIDKHEE YIMUPEeHHe oOpasyeT Haja co0OW MOJIOCTh, Onaromaps demy
OOKOBasi MOBEPXHOCTh CTBOJA HE COMPUKACACTCS C IPYHTOM W HE UCHBITHIBAET TPEHUS C €ro
cTopoHbl. CBEpXy MOJOCTh OKAa3bIBAECTCA 3aKPBITOM BEPXHUM YIIMPEHHEM, YTO MPEAOTBPALIAET
3ar0JIHEHUE MTOJIOCTU TPYHTOM.

X.A. JI>KaHTUMUPOB M JAp. MPEAJIOKUIN KOHCTpyKuuto 3abuBHOM cBau (a.c. CCCP
Ne1094902, 1984 r.), koTOpast BKIIOYAET BEPXHIOIO YacTh CTBOJA M YIIMPEHHYIO HIKHIOIO 4acTh
crBona. CeyeHne BepxXxHEH dYacTH CTBONa 00pa3oBaHO (UTYpoid, BNHCAaHHOH B Qurypy,
oOpasyromiel ceueHue HIKHEH ero yacTu. bokoBasi TOBEpXHOCTh BEPXHEH YacTH HIKHEH 4acTh
CTBOJIa MOXET OBITh MOKPBHITa KOHCUCTEHTHOM CMa3Ko (aBTOJI, HUTPOJI, TABOT).

OTnenbHYIO Tpynmy CHOCOOOB MPENOTBpAINEHUS WM PE3KOr0 YMEHBIICHHS CHII
HEraTUBHOTO TPEHHUS HA CBaW MPU MPOCATHBIX JehopMalUix OKPYXKAIOIIero CBal TPYHTa
MIPEJICTABJISAIOT CIOCOOBI C MPUMEHEHHEM BHEIIHUX O0O0J0YeK, MepeMEelalouIuXcs BHU3 IO
CTBOJLY CBaHU.

K.II.Iaxynn npennaraer cato (a.c. CCCP Ne996630, 1983 r.) co cTBOJIOM ¢ Hapy:KHOI
00OJIOYKOM, pACIONIOKEHHOH C 3a30pOM OTHOCHTEIBHO CTBoJa. Hapyxnas o0oi0uka
BBITIOJTHEHA 10 BBICOTE€ COCTABHOM M3 OTIENBHBIX PA3MEIIEHHBIX Ha PACCTOSHUU APYT OT JApyra
cekuuid. CTBOJN CHa0XXEH OrpaHUYUTENSIMHM TE€PEMEIIEHUN CEeKUUH, KaXIblii M3 KOTOPBIX
pacrosoXeH IMOJ, BEPXHUM TOPLIOM COOTBETCTBYIOIIEH ceKuuu. CeKUuu Hapy>KHOM 00010YKH
MOTYT OBITH BBIIIOJTHEHBI KOHUYECKUMH, OOpAIlleHHBIMU OOJIBIIMM OCHOBAaHUEM K T'OJIOBE CBaH.

A.A.Pynenko u ap. pazpabotanu cBailHbI (yHIaMEHT, B KOTOPOM Kax/ias CBas MUMEET
HapY>XKHYIO IINHAPHUYECKYIO 000JI0UKY, )KECTKO COEIMHEHHYIO ¢ HUKHEH 4acThbi0 pOCTBEpKA U
BBIMOJIHEHA JUIMHOW, MEHbIIEeH TIIyOMHbl aKTUBHOW 30HBI TpyHTa. CTBOJBI CBail JKECTKO
COEZIMHEHBI C BepXHell yacThio pocTBepka. Kaxkias cBast cHabeHa poJIMKaMH, pa3MeIleHHbIMU
Ha ee OOKOBOM IIOBEPXHOCTH, KOHTaKTUPYIOIIMMH C BHYTPEHHEH IOBEPXHOCTHIO
COOTBETCTBYIOIIEH HIMHIpUdeckoit o0onouku (a.c. CCCP Ne1038421, 1983 1.).

O.I'T'abuboB u gap. [10] B ykazaHHOM cBallHOM (yHAAMEHTE MPEAJIOKUIN
MepPEeKaTHIBAIOIINECS 3JIEMEHTHI BBITIOIHATH aBTOHOMHO U3 YIIPYTOCKUMAaeMbIX KOJIel ¢ KPYTJIbIM
ceueHueM. [Ipuyem nuameTp cedeHMs NMEepEKaThIBAEMOIO JIEMEHTA B MPEJENaXx CBOEH yNpyrou
ne(GopMHUPYEMOCTH HEMHOT'O MPEBBIIIACT MIMPHHY 3a30pa MEXy MOBEPXHOCTBIO CTBOJIA CBAaU U
BHYTpEHHEH MOBEPXHOCTHIO IIMIMHIPUYECKON 000T0UKH.

Csas, npeanaraemas FO.A.Mapoko (cm. a.c. CCCP Nel1260449, 1986 1.) uMeeT BBICTYIIBI
Ha OOKOBOW MOBEPXHOCTH, DACIOJIOKEHHBIMU fApyCaMH, WU HAPYKHYIO IHJIMHIPUYECKYIO
00010uKy. BBICTYnBI CTBONA B KaXJOM sipyce OOpa3yroT CIUIOmHYI o0oimMy. Ob6omouka
BBIITOJIHEHA COCTABHOM W3 PACIHOJIOKEHHBIX OJHA HAJ APYrOM CEKIMH, KaXaas U3 KOTOPBIX
COCTOHUT M3 JBYX MONYLMINHIPUYECKUX DJIEMEHTOB C 3aKJIAIHBIMU JETAlsIMU Ha BEPXHEM H
HIDKHEM Toplax, OOpalleHHBIMH K OCH CTBOJIa M BBICTYHAIOIIMMH 3a MpeAesbl BHYTpEHHEU
MOBEPXHOCTU LMUIMHIPUYECKUX 3JeMEHTOB. HapyKHbII quaMeTp KaxXI0o# CIUIOIIHONW 0OO0HMBI
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IIPEBBIIACT PACCTOSHUE B CBETY MEXKJY BBICTYNAOIMMH KOHIAMU IPOTHUBOJIEKALIUX
3aKJIQJIHBIX JeTaneld KaXK10i CEeKIMHU, a pacCTOSHUE MEXIYy CMEXHBbIMH 000OHMaMu HE MEHbLIE
CYMMAapHOW BEJIMYMHBl MAaKCUMaJIbHOW IPOCAJKH TPyHTa OT COOCTBEHHOI'O BECa, TOJILIMHBI
000MMBI M JABYX TOJIIMH BBICTYNAIOUIMX KOHILIOB 3aKjaJHbIX JeTaneil. JlimHa Kaxxaoro
MOJYIMIMHAPUIECKOTO JIEMEHTa U TIOJTHAS AJTMHA 000JI0UKH KPaTHBI 3TON BETMYMHE.

O.H. Cxpsinnuk u B.I1. IlepoB ckoncTpyupoBanu cBato (a.c. CCCP Nel288269, 1987 r.),
BKJIIOYAIOIYIO CTBOJI, HApY)KHYIO O0OJIOUKY, YCTAHOBJICHHYIO C 3a30pOM, MMEIOIIYI0 CKOC Ha
HUKHEM TOPLIE C HAPYKHOM €ro CTOPOHBI U YCTAHOBJIEHHYIO C BO3MOYKHOCTBIO OJTHOCTOPOHHETO
BEPTUKAJIBHOI'O MIEPEMELICHHS, OTPAaHUUNTENIN IIEpEMELICHHs B BUIe TMOKUX YIPYTUX IUIACTUH U
PacKpBIBAIOIIUECS JIOMACTH, BEPXHsSI 4acThb KOTOPHIX HMMEET CKOC, KOTOPBI HOBTOpSET IO
¢dopme ckoCc HMKHEW 4acTu HapykHOH 00oiouku. CTBOJI cBau 3ariy0jeH B HENpOCaJO4YHbII
IPYHT Ha BCIO JJUHY jonacTd. OTHOLIEHHWE JUIMHBI Hapy>KHOW OO0OJOYKHM K JUIMHE JIONACTH
cocraBisieT 6:1. B aTOl cBae mpu mpocajike OKpY’KaloLero IpyHTa CHUJIbl HEFaTUBHOI'O TPEHUS
JIOTIOJIHUTEIBHO PACKPBIBAIOT JIONACTH, B PE3YJIbTATE YETO JIOMOJHUTEILHO BO3PACTAET HECYIIIast
CIIOCOOHOCTH CBau.

B craitnom ¢ynnamente, npemnoxennom W.K. Iomcyenko u JI.P. CraBHunepom (a.c.
CCCP Nel1293281, 1987 r.) cTBOJ 3aMOHOJIMYEH B CTAKaH, U3TOTOBJICHHBIN U3 MeTaiia. CTakaH
SBJISICTCS HANPABJSIOIIMM 3JIEMEHTOM JUIl IOMEUICHHOM B CKBaXUHY My(Thl U CHaOXeH
OTOTHYTBIMU HApyXy Yy4yacTKaMH, LIUPHUHA KOTOPBIX OOJbIlIE LIMPUHBI KOJBIEBOI'O 3a30pa
MEX]y CTEHKOH cTakaHa U CTEHKOM CKBakMHbI. Ha OTOrHyTBIE yyacTKM ycTaHOBJIEeHa My(Ta, a
BBICOTA 3a30pa paBHa IpOcagke TIpyHTa oOT coOcTBeHHoro Beca. dyHmameHT paboraer
cienyomuM obpazoM. B orcyrctBuM mpocanku TpyHTa (yHIAMEHT MNpeACTaBiseT coOoi
cBaiinyto omnopy. Ilpu mpocaake rpyHta Ha MyQTy AEMCTBYIOT CHJIbI HETaTUBHOTO TPEHUS CO
CTOPOHBI IpyHTa. [Ipy mpeBbIlIEeHMH HAarpy3Koi MOPOTOBOTO YPOBHSI MPOUCXOIUT AePopMarius
OTOTHYTBIX YYacTKOB U IepeMellleHne My(QThl BHU3 [0 HapyKHOM IMOBEPXHOCTH CTaKaHa Ha
paccTosiHuEe, PAaBHOE BEIWYMHE MpOCagku rpyHTa. lIpm 3TOM HCKIO4aeTcs BEPTHKAIbHOE
IIEpEMEIIEHUE OTIOPHI ITPU IIPOCAJIKE TPYHTA U MEpeAada Ha CBAIO JONOJHUTEIBHON HAarpy3KHy 3a
CYET HETaTUBHOT'O TPEHUSI.

O.H.CKpbIHHUK TNpeAnoXuI CIOXKHYI0 KOHCTpYKIMIO 3abuBHOM cBau (a.c. CCCP
Ne1294912, 1987 r.), BKITtOUAKOIIEH CTBOJI C HAPYKHOU 000JI0YKOM, paCIIONOKEHHON C 3a30pOM
OTHOCHUTEJIHO CTBOJIa M BBIIIOJHEHHOMU 1O BBICOTE COCTaBHOM M3 OTAEIBHBIX, pa3MELICHHbIX Ha
paccTosiHUM JApPYyr OT JApyra CeKUUH, YCTAaHOBJIEHHBIX C BO3MOXHOCTHIO OJHOCTOPOHHETO
MepeMenIeH!s] NapauleIbHO CTBOJIY U (PUKCAIIMM C TOMOIIbIO OTpaHUYUTENEeH IMepeMeleHus
CEKLMH, 3aKpEIUIEHHBIX sipycaMM Ha cTBosie. Kaaplii OrpaHHYUTENh NEPEMELICHMS CEKIMM
OTHOCHUTEJILHO CTBOJIA BBIIIOJHEH U3 PACIIOJIOKEHHBIX B TOPU30HTAIBHOM IIJIOCKOCTHU IO KpaiHel
MEpe TpEeX 3JIEMEHTOB. ODJIEMEHTHl OTPAHUUYUTEINS Pa3MEIIEHbl Ha TOPU3OHTAIBHBIX OCAX C
BO3MO>XHOCTBIO ITOBOpPOTa. PaccTosiHNE MEXy OCAMHU CMEXKHBIX [0 BEPTUKAIU OIPAaHUYUTENEN
HE TPEBBIIACT MOJOBUHBI JIIMHBI CEKIIMM OOOJIOUKH. DJIEMEHThl OTpaHUYUTENs] MOTYT OBITh
BBITIOJTHEHBI B BUJE KYyJAuKOB B (OpME 3JUIMICA, IMJIMHIPUYECKOTO CEKTOpa, TPEeYyroiabHOU
NpU3Mbl WJIM B BHJE HU30THYTBIX IO TYNbIM yriaM cTepkHed. JlaHHas KOHCTPYKIIUS
o0ecrieurBaeT yBEJIMYEHHE SKCIUTyaTal[MOHHBIX HAarpy3oK Ha CBalHbI (yHIAMEHT Mocie
IIPOCAJKU TPYHTA, HO OUEHb CIIOKHA B U3TOTOBJICHUH.
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A.M.A3aroB u ap. npeiokKIINA Croco0 Bo3BeAeHHs OypOHAOUBHOI cBal Ha MPOCATOUYHBIX
rpynTax (a.c. CCCP Nel430463, 1988 r.), BKItouaromuii 00pa3oBaHue CKBKUHBI, B KOTOPYIO
OIyCKalOT apMaTypHBbIIl Kapkac U 3aloJIHAIOT CKBaXXMHY OeToHHOU cMmechio. Ilocie
(dbopMUpOBaHUS CTBOJIA BOKPYT HEro o0pa3yroT KOJBILEBYIO MOJOCTh HA TIyOMHY MPOCaTOYHOM
TOJILIY IPYHTA, B KOTOPYIO YCTAHABJIMBAIOT C 3a30paMH OTHOCUTENIBHO CTEHOK IPYHTa U CTBOJIA
3aIMTHYIO 0005104Ky. [locie 3Toro 3amonHsOT 3a30pbl BOJHO-TPYHTOBOM CMECHIO Ha BBICOTY,
PaBHYIO Pa3HOCTHU BBICOTHI MPOCAIOYHOM TOJIIM IPYHTA U AJTUHBI U3THOA CTBOJIA CBaH, KOTOPYIO
OIPEAEIISAIOT U3 COOTHOILIEHUS

6y = 20d 1 ¥kd? , (10)
rae £y — JuinHa u3ruba cTBoa cBau; d — HApYKHBIN AUAMETpP CBaH;
K — k03 pHIHEeHT MPOMOPIHOHATBHOCTH, IPUHUMAEMbBIN B 3aBUCHMOCTH OT BHIa IPyHTa. 3aTeM
MEX1y CTBOJIOM CBau U 000JIOUKON YCTaHABIMUBAIOT IIMIIMHIPUYECKYIO 000IMY JUTMHOM, paBHOMN
JUTMHE U3ruba CTBOJIA CBaW, a MOCJe 3alOIHSIIOT TBEPACIONIEH CMEChIO 3a30Pbl MEXKY CTBOJIOM U
000iIMO. ABTOpBI CUMTAIOT, YTO JaHHAs CBas MMEET MOBBIIICHHYIO HECYIIYIO CIOCOOHOCTH
MyTeM HUCKJIIOYEHHUsS] B 3HAYUTEIHLHOM MEpe «HETaTUBHOT0» TPEHUS M 00eCHeYHUTh HECYIIYIO
CIIOCOOHOCTH CBa¥M Ha TOPU30HTAILHBIC U MOMECHTHBIC HAIPY3KH.

Cpaiinplii (yHAaMEHT Ui MPOCATOYHBIX TPYHTOB KOHCTpYKImH A.M. [amymko u ap.

(a.c. CCCP Nel1388516, 1988 r.) BkiItO4WaeT Trpymiy MOJBIX CBail, OObEAMHEHHBIX OOLIUM
POCTBEPKOM, COMPSIKEHHBIM C BEPTHUKAJIBHO YCTAaHOBJICHHBIMH OOosioukamu. [lomocts Mexmay
cBacil M 00OJIOUKON 3aloNHEHa Ha Mepuoj AegopMaluy rpyHTa BS3KUM aHTU(GPUKIMOHHBIM
MatepuasoM. [lonast cBasg o mepuMeTpy UMeeT BepTUKaIbHbIe Mpope3n. OO0I0YKa BBHITOTHEHA
B IUIaHE U IO BBICOTE COCTAaBHOW M3 OTAENBHBIX CErMEHTOB, COEIMHEHHBIX MEXIYy coO0OoM
mapHupaMu. PaccTosiHue MeXIy HIDKHUM TOPIIOM OOOJIOYKM W TPOYHBIM TPYHTOM PaBHO
BEJIMYMHE MAKCUMAJIBHOW BO3MOKHOM CyMMapHOM MPOCAJAKH YIJIOTHSAIOIIETOCs TPYHTA.
B mmimHApHYEeCKOM MOJIOCTH CBail pa3MENIEHbl CHJIOBBIE 3JIEMEHTBI, KOTOPBIE C MOMOUIBIO
rMOKMX [IJIAaHrOB Ha IMOABECKAaX MOAKIIOYEHBI K CErMEeHTaM oO00JIoYeK MW CBOOOIHO
MepeMENIatoTCs B MOJIOCTU CTBOJIAa cBad. [losocTh Mexay cBaed M 00O0JIOUKOW MOcie 00KaTus
MOCJIeIHeH U cTabuin3anuu aedopmaliil TpyHTa 3aMoIHIETCS HEC)KMMAEMbIM MaTEPUAIOM.

B.A.l'anymko u 1p. pa3paboTamu Oojee MpOCTbie IO CPAaBHEHUIO C MPEIbIIYIIEH,
KOHCTPYKIUHU CBAaHBIX (YHIAMEHTOB Ha MPOCAIOYHBIX TPYHTAX.

[TepBast xoHcTpykius (mareHT PO Ne2056476, 1996 r.) BkiIOYaeT POCTBEPK, CBAIO U
COCTaBHYIO M3 TpEX YacTel MO BHICOTE HWIMHIPUYECKYI0 000104Ky. Ha cBae BBIMOIHEHBI
BEpTUKAJIbHBIC KaHABKU. HWXKHSAS M BEPXHSSI YacTH IIIMHAPUYECKONH O0OOJIOUYKH CHAOXKEHBI
BEPTUKAIBHBIMH, HAIPaBICHHBIMH HABCTPEUY JPYyr APYry 3YObIMH B BHIE YCEUEHHBIX
MUpaMUJl, a CPEIHsSS YacTh OOOJOUYKH BBHITIOJIHEHA MHOTOCJIOWHOW IO BEPTUKAIA B BHUJIE
OTJIETTbHBIX CETMEHTOB C BEPTUKAIBHBIMHA CKBO3HBIMHU IUIOCKUMH TIPOPE3SIMH TIOJT 3YObS,
COEIMHEHHBIX C OJHOW CTOPOHBI BEPTUKAJIBbHBIMU HITHIPAMHU. BOKOBbIE TOBEPXHOCTH CMEXKHBIX
CKBO3HBIX TUIOCKUX TPOpPE3eHB3auUMHO MEpPINEHANKYISIPHBI, a oOmas JUIMHA BEPTUKAIHHBIX
3yObeB paBHA BBICOTE CpeaHeil wyacTu ob6omouku. [Ipu mpocanke rpyHTa BEpXHSAS W CPEHHSSA
gacTh 000J0YKHY MEePEMEIIAIOTCS BMECTE C TPYHTOM, IIPU STOM 3yObsl BEpXHEH U HIKHEHN dacTeit
3aMOJTHSAIOT CKBO3HBIE TUIOCKHE TIPOPE3H CpemHel JacTu 000709ku. CerMeHThl Mo/ JICUCTBUEM
3yObeB pacKpBIBAIOTCS, BBUHUMBASACH B TPYHT M YIUIOTHSSI €T0 YBEJIMYUBAIOT MOJOCTh MEXKIY
CBael M CpeJlHel 4acThi0 000J0UYKH, B KOTOPYIO TIOCIIE IMOJTHOW CTaOMIIM3AIuU MTPOCAIKU TPYHTA
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yepe3 BEPTHKAIbHbIE KAaHABKU BBIIOJHEHHbIE Ha HApY)KHOM IOBEPXHOCTU CBaM, MOAAIOT
HEC)KUMaeMbIil MaTepuall.

Bropas xoHcTpykiusi cBaiiHoro (¢yHmaamenTta (mateHT PD No2056477, 1996 r.)
BKJIIOYAE€T POCTBEPK U IOIYK CBAal0 CO CKBO3HBIMHU BEPTHKAJIBHBIMU IPOPE3SIMH, KOTOpas
cHa0)kKeHAa MMEIONIMM BEpTHKAIbHbIE pedpa CEepIEeYHHUKOM, TpPANEeIHEeBUIHON IUITUTOH C
LEHTPUPYIOILUM 3JIEMEHTOM, KOJBIOM C BEPTHKAIbHBIMU BBICTYIIAMU M PACIIOJIO)KEHHBIMH Ha
BHYTPEHHEH IOBEPXHOCTU CBaW YIIOpPaMU OJHOCTOPOHHEro AeicTBus. CepeUHUK pacioiOKeH
B TIOJIOCTH CBaW KOAKCHAJIBHO U €ro pedpa 3aBeACHbI B MPOPE3H, HIDKHUI TOpeIl CepJeuHUKa U
ero pedpa Takke 3aBelieHbl B Ipope3u cBau. HukHss nuiaMHapudeckas 000JI0YKa KECTKO
3aKpeIuieHa Ha pedpax cep/ieuHHKa.

HecmoTpst Ha ynpoleHus nociieiHue KOHCTPYKIIMHM OCTAOTCSI CI0KHBIMU JIJIs1 CEPUHHOTO
IIPOU3BOJICTBA.

ABTOpaMu paszpaboTaHa KOHCTPYKIHS CBaiiHoro d¢yHmamenTta (puc.2), B KOTOPOM B
KayecTBe OOOJIOUKM JUISI CHSTHS CHJI HETATMBHOTO TPEHHS MCIIOJIB3YIOTCS YTHIIM3MPOBAHHBIC
MOKPBILIKY C METANIOKOPJIOM OJAMHAKOBOI'O TUIIOpa3Mepa.

[Ipu co3manum yKa3aHHOW KOHCTPYKIUH IPEIINONaraioch, 4TO OOpa3yroIIuecs IpH
IIPOCAIOYHBIX Je(opMalusax IpyHTa CHUIIbl HEFATUBHOTO TPEHHs He OyayT BO3/E€HCTBOBAThH Ha
OOKOBYIO IIOBEPXHOCTb CBaH, a OYAYT CXKMMATh 3JACTUYHYIO 000JIOUKY, COCTOSILYIO U3 CTOIKH
YTUIM3UPOBAHHBIX MOKPBIIIEK.

[Tony4yeHHass KOHCTPYKIUS NPU TOPU3OHTAIBHBIX CEHCMMUYECKUX HAarpy3kax paboTaeT Kak
cBast ¢ 1eMI(EPHBIMU TACTUYHBIMU BKIJIFOYAIOIIE-BBIKIIOYAOIIUMHE CBSI3IMHU C U3MEHSIOIINMCS
MOJIyJIEM YIIPYTUX JedopManui.

st uccnenoBanusi paboTOCTIOCOOHOCTH KOHCTPYKITMM YKAa3aHHOW CBau ObLIa pazpaboTaHa
AKCIEpUMEHTAIbHAs yCTaHOBKa (pHc.3), cocTosiast U3 eMKocTH 1 i rpyHTa 2, paMsl 3 u omnop 4.
Monens gpparmenTa cBau 5 Oblila BBIIOJIHEHA U3 00pe3Ka acOecTOlEeMEeHTHON TPpyObl, THaMeTpoM
0,12 M, KOHILIbI KOTOpOW OBIIM 3aelaHbl IUIOCKMMU METAJUIMYECKHMMM JucKkamMH. Bokpyr
¢parMeHTa cBaM YKIAAbIBAICSA YHpyrockumaemas oOojiouka 6, oOpa3oBaHHBI M3 CTOIKHU
YTUIM3HPOBAHHBIX TMOKPBIIIEK, BHEIIHUN IuaMmeTp KOTopblX paBeH 0,27 M, BHYTPEHHUH HX
nuametp cocrasiset 0,12 m, mupuHa nokpsiek pasHa 0,07 M.
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Puc.2. Csaiinviil hynoamenm ¢ 000104KOU U3 YMUTUSUPOBAHHBIX NOKDLIULECK:
1 - npocadounvwiii epynm, 2 - ceas; 3 - HeNPOCAOOUHbBIL SPYHM, 4 - YIMULUZUPOBAHHbIE NOKPLIUKU.
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Puc.3. 9KCl’l€pMM€HmaﬂbHaﬂ ycmaHoeKka 07151 UCCNIe00B8AHUSL GIUSAHUS HE2AMUBHO20 mpeHust om npocadku
CPYHmMO6020 maccuea Ha cearo c 3amumH01j 000104KOl U3 YMUIU3uUpoeaHHblX NOKPbIULEK.

s u3mepenust ocaiku (parMeHTa cBau 5 Ha peilke 7 pambl 3 YKpEIJIsIcs MHIUKATOP
gacoBoro tumna 8§ c¢ uenoit aenenus 0,01 mm. Cxumaembie nedopManuu ynpyroi o060mo4ku 6
OTIpEeACIISUINCH MPU MOMOIIH CKOJNB3SIIIUX JIMHEEK 9, YKpeIUIeHHbIX Ha peiike 7. Kol nuHeek 9
¢ ueHoit nenenus 1,0 MM ObUTH MPUKPEIUICHBI K MIOBEPXHOCTH YIPYroi 06o104yku 6. J[aBneHue
HEraTUBHOTO TPEHUS CO3JaBAJIOCh Ha YHPYTyro 000704Ky 6 uepe3 omopHbid auck 10, k
KoTopoMy 4epe3 Tpochl 11 nmoasemmBanu rupu 12. Cxema HarpyxeHus OblUia cCMMMeETpU4YHOU. B
KayecTBe TpyHTa 2, MOJEIHPYIOLIEr0 MPOYHOE KOPEHHOE OCHOBAHUE CBaW, HCIIOJIb30BAJICS
yrpam6OoBanHblil mecok 0,2 M ciod. Moaens cBau 3armyOmsuics B necok Ha 0,03 m. Ilpum
ONpe/eNIeHU! BEIMUYMHBl JedopMalli HKpaHa YUUTHIBAIUCH CPEIHHME 3HAUCHUS MEXIy
ITOKa3aHUSIMH JIMHEEK 9.

Kak nokazanu skcriepuMeHTaIbHbIe UccieoBaHus (Tabmauma 1) naxe npu OTHOCUTENbHBIX
BEPTUKAIBHBIX Jledopmanusx 3kpaHa Oonee 0,04 M, BennuuHa ocaiku (pyHIaMEeHTa OKa3alach
npaktudeckn HUYTOXHOW 0,02 mm. IIpu ckxaTum mMoOKpblmek OHU AepopMUpYOTCS (UyTh
pacIUIIOIIMBAIOTCA) M MUHUMAIbHOE HE3HAUUTEIbHOE HETraTUBHOE TpPEeHHE MO0 OOKOBOM
MMOBEPXHOCTU CBaM BCE K€ 00pa3yercs.

Tabnuya 1
3anmaBaemMasi Harpy3Ka Benuunna nedopmanmn Bennuuna ocagku
Ha MMOBEPXHOCTH YIPYron 9KpaHa, MM (dparmenTa
06010uKH, Kr/cM ¢dbyHIaMeHTa, MM
0,5 4,5 0
1,0 18,6 0
1,5 23,2 0,01
2,0 31,8 0,01
2,5 38,2 0,02

3,0 42,6 0,02




AZORBAYCANDA INSAAT vo MEMARLIQ MNel. 2017

DKCrepuMEHTAIbHBIE UCCIIEIOBAHMSI TTOKAa3ajlH, YTO yIpyrue 000104YKH, 00pa3oBaHHBIEC U3
YTWJIM3UPOBAHHBIX MOKPBIIIEK C METAJUIOKOPAOM  SBISAIOTCS HAJEKHBIM TEXHHUYECKUM
CPEICTBOM JUisl OOpHOBI C CHIIaMU HETaTUBHOT'O TPEHUS IIPU MPOCATKE TPYHTOB.
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BAKI METROPOLITENI TUNELLORINDO SU KECIRMOZLIK QABILIYYOTININ POZULMASI
VO ONUN GEYIM 9TRAFI QRUNTLARDA TORODO BILOCOYi FOSADLAR HAQQINDA
tex.lizra f.d., dos. Q.D.Abbasov Azarbaycan Memarlq va Insaat Universiteti

O HAPYHIEHMSIX BOJAOHNENPOHULHAEMOCTHU B TOHHEJISIX BAKUHCKOI'O
METPOIIOJUTEHA U EE NOCJEACTBUSI BOKPYI' TPYHTA OBJAEJKHN
0.¢. no mexu., ooy. I.JI. Ab6acoe Azepdatioscanckuii Yuusepcumem Apxumexmypol u Cmpoumenscmaa

FUNCTIONAL DISORDERS AND ITS COMPLICATIONS IN THE TUNNELS OF BAKU
METRO AND COMPLICATIONS AROUND THE COVERING QROUND
phd on technical sciences Q.D.Abbasov Azerbaijan University of Architecture and Construction

Xiilasa: Moqalodo Baki metropoliteninin yarimosrlik istismar tocriibolori osasinda ilk dofa
olaraq su kecirmozlik baximindan tunellorin funksional pozuntusu asaslandirilir vo onun geyim
otrafi qruntlarda térads bilocoyi fosadlar agiglanir.

Acar sozlar: Baki metropoliteni, tunel, funksional pozuntu, hidravliki gradient, suffoziya

Pesrome: B cratbe BHEpBble, Ha IOJIYBEKOBOM ONbBITeé B bBaKMHCKOro MeETpOMOJIHUTEHA,
paccMoTpeHbl (QYHKIHMOHAIBHBIE HAPYIIEHUS TyHHENIEHW C TOYKH 3pEHHUS BOJAOHENPOHUIIAEMOCTH U
O0TOOPaXKAIOTCS MOCIIEACTBUS BOSHUKAIOIIHECS BOKPYT TPYHTa 00JEIKH.

KnwueBble ciaoBa: bakuHCKuUN  METPONMONHUTEH, TYHHENb, (QyHKIHOHATHHBIE HapyIICHUS,
TUJPaBIUYCCKHUI TpaiueHT, cydhdo3us.

Summary: Article discovers functional disorders of tunnels waterproof capabilities based on
semicentinal exploitation experience of Baku metro and possible disorders around the covering
ground.

Key words: Baku Metro, tunnel, functional disorders, hydraulic gradient, suffusion.

Tunel tikintisindo kifayot qodor silixurlarin massivlordon konar edilmosi yeralt
acilisin  hondosi  Olgiilorindon, onun yerlosmo dorinliyindon, geoloji qurulusundan,
hidrogeoloji soraitindon, massivin c¢atliq dorocasindon vo siixurlarin fiziki-mexaniki
gostaricilorindon asili olaraq yaranan gorginliklorin konsentrasiyast miixtolif Ol¢iili,
formal1 vo xarakterli neqativ hallarla ehtimal olunan gozalarin bas vermo riskini artirir.

Son 40 ilds diinya tunel tikintisi vo istismar1 sahalorinds bu sobablordon 200-don ¢ox
miixtolif dorocali iri qozalar gqeyds alinmisdir. Bas vermis qozalarin tohlili gostorir ki, buna
sobob tunelin parametrlorini vo konstruksiyasini toyin edo bilocok amillorin miioyyon
edilmasindo mithiim ohomiyyot kosb edon miixtalif tosirlori biitovliikdo nozors almadan,
primitiv hesablamalar osasinda tunellorin dayanigqliligini prognozlasdiran layihoalor, eloco
do insaatgilarin tohliikosizlik norma vo qaydalarina riayot etmomosidir. Belo ki, tikinti
prosesindo texnoloji sapmalar, istehsalat zamani qiivvodo olan normalarin toloblorinin vo
tohliikesizlik texnikasinin elementar qaydalarimin pozulmast homin qozalari doguran
baslica amillordir [1].

Baki metropolitenin ilk ndvbalorinin insast zamani yol verilmis xotalarin aci
noticolori yuxaridaki neqativ hallar1 bir daha tesdiq etmokls, bu giin do 6ziinlii biruzs
vermakdadir. Tokco onu misal gdstormok kifayatdir ki, 1986-c1 ildo istismara verilmis
“Nizami — Elmlor Akademiyasi” yol monzillorinin SSRI Yollar Nazirliyi Bas
Metropolitenlor Idarosinin tunel miiayino - todqigat stansiyasi torofindon yoxlanilmasi
zamani (iyun 1987-ci il) miiayyon edilmisdir ki, keyfiyyatsiz tikinti qurasdirma islori, o
cimlodon istehsalat — texnoloji proseslordo buraxilan kobud sohvlor noticosindo
ingaatgilardan istismargilara kiitlovi aktiv axintili, eloco do siixur ¢ixan coxsayli lokal
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yerlar vo qiisurlu saholor miras qalmisdir. 1986-c1 il iyunun 10-dan 1987-ci ilin iyunun 25-
no kimi olan miiddotdo “Elmlor Akademiyasi - Insaatc¢ilar” yol monzillorinin 175+18-cCi
piketindon 179+18-ci piketino kimi olan sahosindo 40-dan ¢ox yerdo yol betonunun
novunda vo tunel geyimi ilo beton osasinin birlogsmolorindo miilayim vo intensiv xarakterli
siixur ¢ixmasi misahido edilmisdir [2]. Bu isa 400 m-lik sahodon tunelo ¢ixan siixurun
giindolik orta hacminin 1,5+4,0 m® arasinda doyisilmosi vo homin sahodon il orzindo
5401440 m® geyimarxasi qrunt kiitlasinin yuyularaq tunels ¢ixmasi demokdir.

Noaticada bu ciir neqativ hallarin aradan qaldirilmasi istiqgamatinde goriilon tadbirler,
yoni geyimin xarici sathi boyu dag tozyiqinin borabar paylanmasina, geyimin statiki isinin
yaxsilagdirilmasina, onun deformasiyasinin, méhkomliyinin, xiisuson do sukecirmozliyinin
artirilmasina imkan veron anonavi miibarizo todbirlorindon biri hesab edilon geyim arxasi
mohlulvurma islorini davam etdirmoklo Baki metropolitenindo qismon do olsa, tunelo
axintilarin vo siixur ¢ixmasinin qarsisini xeyli dorocodo azaltmaq miimkiin olmusdur.
Geoloji — hidrogeoloji baximdan ¢atin soraitdo istismar olunan tunellords geyim arxasi
mohlulvurmanin tatbiqi zamani sement mohlulunun gismon yuyulmasi vo su ilo doymus
qum qruntlarinda totbiqinin yol verilmozliyi [3] problemin yalniz ekstensivlik (keyfiyyatco
deyil, komiyyotco qymaotlondirmo) baximindan holli hesab oluna bilor. Son illords
tunellorin texniki zonalarinda yeralti sularin soviyyasinin kaskin sokildo qalxmasi [4] ilkin
olaraq tunellorin ¢ox hissosinin iki fazali qrunt (sklet+su) sistemindo vo tunelin xarici
sothino normallar istiqgamotinds tosir edocok vo epurasinin intensivliyi, lizorindoki su
soviyyasino nisbaton radial hilali (oraga bonzor) konturlu vaziyysti ilo miioyyonlosdirilon
yiiksok hidrostatiki tozyiq altinda istismarini sortlondirir.

Bak1 metropoliteninin tunel qurgular1 xidmati torafindon 2014-cii ildo tunellordo logv
edilon axintilarin say1r (3001 odod), eloco do tunellordon yeriistii kanalizasiya sobokosino
qrunt sularin1 vuran suxaric qurgularinin say1 (41 adad) vo vurulan sularin orta sutkaliq
hocmi (25850 m?) bir daha géstordi ki, su kegirmozliyi baximindan tunellor funksional
pozuntulara moruz qalmis vo tunel qurgular1 yeralt1 sular1 tutub konarlagdirmaqdan ibarot
olan iifiiqi qapali drenaj qurgusu kimi islayir.

Elmi prognozlagdirma onunla ssaslandirilir ki, Avropa standartlarina goro 100 m
tunel sahosindo yol verilon axintilarin miqdar1 doqiqodo maksimum 4 litr oldugu halda,
Baki metropolitenindo bu gostarici toqribon orta qiymotlo 3834 litr toskil edir (“Metro”
qozeti, Ne 16, 04.05.2010-cu li).

Baki metropoliteninin tunellorinds drenlosma hesabina mévcud funksional pozuntu
osaslandirildiqdan sonra tiksotropiya (zarbo, silkalonma va vibrasiyanin tesirindan siixurun
axar voziyyoto golmosi) ehtimali yliksok olan tunelotrafi qruntlarda funksional pozuntu
sobobindon bas vero bilocok fosadlar1 arasdiracaq. Belo ki, siiziilmo imkani olmayan
tunellor izoerindo sabit asilma hiindiirliiyiine malik olan yeralti sularin gilizgli soviyyosinin
(sakil 1,a) drenloagsmo fonunda depressiya ayrisi (sokil 1, b) ilo avozlonmasi tunelatrafi qrunt
massivinin hidrodinamiki tozyiq altinda oldugunu gdostarir.

Qeyd edoak ki, bir ¢ox hallarda dagidici tasira malik olan hidrodinamiki tozyiq (D)
gruntun bork hissociklorino gostarilon tasir qlivvelorinin avazlayicisi olub, asagidaki riyazi
ifado ilo toyin olunur.

D=]"vys (1)
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burada, J — basqi qradiyenti vo ya hidravliki gradient;

Ysu — suyun xiisusi ¢akisidir.

Hidrodinamiki tazyiqin kigik qiymotlorinds geyim otrafi qruntlarda siiziilmo,
tozyiqin miioyyan godor artiminda suffoziya, daha ¢ox artiminda iso gruntun struktur
olagaliyi itir va plivun bas verir.

Stiziilmos soraitindo depressiya ayrisi formalasan (sokil 1,b) siiziilmo sahasinin A-B
kasiyinin biitiin noqtalorinds siiziilma siirati (v) Darsi qanuna gora asagidaki ifads ilo
hesablanir [5]:

a) b)

Sakil 1. Tunellor iizarinda yeralti sularin formalasma sxemi
a) siiziilma olmayan halda; b) siiziilma saraitinda
1 — tunel atrafi qrunt; 2 —tunel; 3 — qrunt suyunun giizgii saviyyasi; 4 — depressiya ayrisi;
5 — siiziilma suyu (axinti); 6 — grunt suyunun tunel iizarinds asilma hiindiirliiyii

v=k]=k
burada, k — tunelatrafi qrunt massivinin siiziilmo omsali; m/giin;

J — basq1 qradiyenti vo ya hidravliki gradient.
Qranulometrik torkibina goro miixtalif qruntlarda siiziilmo axininin tasiri ilo suffoziya

(2)

dz
dx

dagilmasi Y.A. Zamarino gora hidravliki qradiyentin asagidaki diisturla toyin edilo bilocok
qiymotlorinds bas verir [5]:
Josn =L -1 -n)+05n (3)
burada, J,sn - tunel otrafi qruntun struktur pozulmasina uygun hidravliki qradiyentin
bohran qiymati;
A - gruntun miitloq sixhig1, g/sm?;
n - qruntun masamoliliyidir, %.
Plivunlar iigiin xarakterik gostoricilorde an baslicasi tozyiq qradiyentinin bohran

haddidir ki, bu da asagidaki diisturla toyin olunur [6].
A-1

1+¢
burada, A - geyimotrafi qruntun miitloq sixligi;

(4)

Jbon =
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€ - geyimotrafi qruntun mosamalilik amsalidir.

Yuxaridaki riyazi ifadelordon gormok olar ki, hidrodinamiki tozyiq noticesindo
geyimotrafl qruntlarda bas vero bilocok geotexniki fosadlar (suffoziya, axarliq vo s.) mohz
hidravliki qradiyentin bohran qiymotindon ( Jsp) asilidir.

Umumiyyoatloe, siiziilmo hadisasinin mévcudlugu, yoni hidrodinamiki tosir soraitindo
tuneloatrafi qrunt kiitlasinin dayaniqliq deracasi mohz hidrodinamik omsala (K) gors toyin
olunur.

Jo = Shid. (5)

Tmax

burada, Spis. — qrunt skletino tosir edon hidrodinamiki tozyiq soraitindo siiriismo
miiqavimati;
Tmax — baxilan noqtodo maksimum toxunan garginlikdir.

Drenaj qurgulu yeralti tikilililorin osasinda bu ciir geotexniki fosadlarin bas
vermoamosi igiin tozyiq qradiyentinin bohran haddi toyin olunarag noazars alindigi halda,
metro tunellorinin siiziilms yiikiino hesablanmasina ehtiyac duyulmadigindan, geyim otrafi
gruntlarda tozyiq greadenti do noazoro alinmir. Mohz bu sababdon do iki fazali qrunt
sisteminda tunellorin stiziilma yiikiino do islomasi geotexniki fosadlarin bas vermasini
sartlondirir.

Hal-hazirda Baki metropolitenindo istismar edilon 97,01 km uzunlugunda tunellorin
texniki vaziyyati giymotlondirilmis vo asagidaki noticolor alinmigdir:

1. Yarmmosrlik istismar dovrindo aparilmis miisahidolor osasinda iki fazali qrunt
soraitindo istismar edilon tunellorin su kegirmozlik qabiliyyatinin pozulmasi
tosdiqini tapmisdir.

2. Baki metropoliteninin tunellorinds siiziilmo yiikiinii azaltmaq mogsadi ilo daima iri
hacmli tamir-barpa islorini hoyata keg¢irmoak vo axint1 sularini konarlasdirmaq {igiin
xeyli sayda enerji tutumlu suxaric edon qurgulardan istifado olunur.

3. Tunel otrafi qruntlarda aparilmis geofiziki tadgiqgatlar naticesinds siibut olunmusdur
Ki, tunellorin tikintisi vo hidroizolyasiyast zamani innovativ todbirlor totbiq
olunmalidir.
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AZDORBAYCAN RESPUBLIKASINDA MUASIR DOVRDO REGIONLARIN
MOSKUNLASMA SISTEMLORININ INKiSAF PROBLEMLORI
Azarbaycan Respublikasinin amakdar memari, m.d., prof. N. H. Nagiyev
Azarbaycan Memarlhq vo Insaat Universiteti

HHPOBJIEMBbBI PA3BUTHUS PETUOHAJIBHBIX CUCTEM PACCEJIEHUSA
B COBPEMEHHBI MTEPUO/ B ASEPBANIKAHCKOM PECITYBJIUKE
3ACYACEHHBLU apXumexkmop, 0.d., npogpeccop H.I'.Hacues
Asepbatioscanckoti Apxumexmypuo-Cmpoumenvro2o Yrusepcumem

DEVELOPMENT PROBLEMS OF REGIONS AND SETTLEMENT SYSTEMS IN THE
MODERN PERIOD IN THEREPUBLIC OF AZERBAIJAN
honored architect, doctor of architecture, prof. N.H.Nagiyev
Azerbaijan University of Architecture and Construction

Xiilasa: Yasayis yerlorinin qrup sisteminds vahid inkisaf etmis noaqliyyat sabakslorinin vo
mithondis avadanligi sistemlorinin yaradilmasi somaorali istehsalat vo modoni-moigat olagalarini,
eloco do biitiin yasayis yerlorinin iimumi yiiksok abadliq soviyyesini tomin etmoys vo arazilorin
istehsalat vo monzil-miilki tikinti {iclin daha effektiv istifadosina, otraf tobii miihitin miifahizosino
vo yaxsilagdirilmasina imkan verir.

Acar sozlar: orazi, perspektiv, sohar, modoni — moaisot, abadliq, inkisaf, istehsalat.

Andoranusi: Co3naHue B TPYNIOBOH CHCTEME HACEICHHBIX MECT CIWHBIX Pa3BHUTHIX
TPAHCMIOPTHBIX CHCTEM HMHXXEHEPHOTO OOOPYNOBaHHS MO3BOJSAET OOCCICUYHTh palMOHATbHBIC
MPOU3BOJCTBEHHBIE M KYyJNbTypHO-OBITOBBIC CBSI3UM, a TakKKe OOIIMA BBICOKUH ypOBEHB
OaroycTpoiicTBa BceX HACEIEHHBIX MeCT W Ooiee 3 (EeKTHUBHOE MCIOIb30BaHNE TEPPUTOPHUU O
MNpPOM3BOACTBCHHOC W IJKWJIHWINHO — TpPaXIAaHCKOE CTPOUTCILCTBO, 3allUTy MW YJIYUHICHUC
OKPY’KaloLlel NPUPOIHOHN Cpebl.

KaoueBble clioBa:  TeppuUTOpHS, TMEPCIEKTUBHBINA, TOPOJ, KYyJbTYpPHO-OBITOBHIE,
0J1aroycTpoicTBO, pa3BUTHE, TPOU3BOICTBO.

Summary: The group of developed and integrated transport networks system in the living
places and the creation of systems of engineering equipment, allows to improve cultural and social
relationship with the efficient production, as well as providing the level of development of
residential areas and places of high production and more efficient use of housing and civil
construction, environmental protection.

Keywords: territory, perspective, city, cultural-social, improvement , development,
production.

Urbanizasiya prosesi Azorbaycan Respublikasinin miixtolif gohor, qosebs vo kond
yasayls moskonlorinin arasinda istehsalat, omok vo modoni-moisot slagolorinin inkisafina
yardimci oldu. Bu da qarsiliqghh olageli maskunlagsma yerlorinin respublikanin biitiin
orazilorindo yaranmasina imkan yaratdi. Bu da Azarbaycanda sohor sisteminin vo ohalinin
yiiksok sixligina sabab oldu.

Azorbaycan Respublikasi regionlarinin sohor, qosoba vo kond yerlorinin yerlogdirma
soraitinin koklii sokildo yaxsilasdirilmasi, movcud yerlogsdirmo sisteminin, yoni soharlorin
vo kondlorin tonzimlonon qrup sistemlorino ¢evrilmosi yolu ilo on yaxs1 sokildo holl oluna
bilor. Belo soraitdo maskunlagsma sistemi vacib sosial vo iqtisadi istehsal-tosorriifat
vozifasine ¢evrilir, bunlarin da asas1 bu sistemlorin torkibine daxil olan ayri-ayr1 yasayis
yerlorinin istehsalat- tosarriifat slaqelori olaraq, bu sistemin inkisafina tokan verir.
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Azorbaycan Respublikasinda perspektivli yerlosdirmoni respublika orazisindo
somoarali yerlosdirilmis, hor birinin torkibino miixtolif 6l¢iilii, 6z aralarinda istehsalat, elmi
vo modoni-maariflondirmo miinasibotlorindo iizvii sokildo bagli olan, abadligin, moisot
rahathiginin vo miihondis avadanliginin eyni yiiksok soviyyesi ilo forglonon, naqliyyat,
rabito, modoni-maigat, ticarat, tibbi vo digor ndv ictimai xidmot sistemlori ilo inkisaf etmis,
biitiin sakinlori {iciin intellektual vo fiziki inkisafin barabor sortlori vo imkanlar1 ilo sohorlor
vo sohor tipli gqosobolor qrupunun daxil oldugu sohorsalma toromolorinin ¢oxsaylt sistemi
kimi inkisaf etdirmok tovsiyys olunur.

Bu zaman daha iri vo iri sohorlorin artiminin yubadilmasinin vo kigik vo orta
soharlorin iistiin inkisafinin real imkan1 tomin olunacaq, yalniz ayri-ayr1 yasayis sahoalorinin
sorhadlorindo deyil, eloco do Azorbaycan Respublikasinin ayri-ayri regionlarinin biitiin
qrup sisteminin sorhoadlorindo funksional zonalanma hesabina yasayis yerlorinin daha
effektiv planl togkilinin miimkiinliiyii yaranir.

Yasayis yerlorinin qrup sistemindo vahid inkisaf etmis noqliyyat sobokolorinin vo
mithondis avadanligi sistemlorinin yaradilmasi somorsli istehsalat vo modoni-moigot
olagoalorini, eloco do biitlin yasayis yerlorinin iimumi yiliksok abadliq soviyyesini tomin
etmoyo vo orazilorin istehsalat vo monzil-miilki tikinti iigiin daha effektiv istifadasing, otraf
tobii mithitin miifahizosine vo yaxsilasdirilmasina imkan verir.

Yerlosdirmo sistemlorinin miixtolif ierarxiya soviyyalori bir-biri ils bagli olan yasayis
yerlorinin vo onlara qonsu orazilorin funksional vahidliyinin yayildig1 orazinin ol¢iisii ilo
miioyyon olunur. Azorbaycan Respublikasinin soraiti iigiin belo vahidliyin iki osas Ol¢ii
soviyyasini qeyd etmok olar: regional vo yerli (miioyyon yerdon (hiiduddan) konara
cixmayan) yerlosdirmo sistemlori. Bu vo digor sistem novlori elementlorin ohomiyyatli
sayindan ibaratdir, ¢coxsayli miixtolif olagoloro malikdir vo miioyyon qanunlar iizro inkisaf
edir.

Regional yerlosdirmo sistemi ¢orgivasindo yasayis yerlorinin vo orazilorin funksional
vahidliyi asason on iri sohorin (Azorbaycanda belo sohor Bakidir) — ohalisinin say1 500
mindan artiq olan (Bakida 15.01.2001-ci il {i¢lin ahalinin say1 2403,3 min nofor toskil edir)
sonaye, inzibati-tosorriifat, elmi vo madoni markozlorin tosiri ilo sortlonir.

Baki artiq hal-hazirda respublikanin biitiin yasayis montogoalorinin daxil oldugu
iqtisadi vo madoni —maigat asililig1 zonas1 yaradir. Belaliklo, iri tibbi (kliniki stasionarlar)
vo madoni-maarif miuossisalori (opera teatr1), iri kitabxanalar, idman komplekslori
Azoarbaycan Respublikasinin an uzaq rayonlarindan ohalini calb edir.

Notico etibar ilo, iqtisadi alagolar, eloco do epizodik (orta hesabla ildo 1-2 dofd) iri
sohorin tosir zonasinda insanlarin yerdoyismosi respublikada regional yerlosdirmo
sisteminin yiliksok saviyyasini yaradir.

Yerli yerlogdirmo sistemlorinin yaranmasi Ol¢lisiine asason daha balaca orazilorin
sorhadlari daxilindo miixtalif struktur elementlorinin daha six funksional qarsiliqli slagasi
osasinda bas verir. Bu sistemlorin iqtisadi asas1 orazi istehsal kompleksloridir.

Yerli yerlosdirma sistemlorinin asas xilisusiyyati ohalinin amak sarfetmo morkazlorina
dogru miintozom yasayis yerlori arast yer doyismosidir. Bu yerdoyismolorin intensivliyi
omok sorfetmo yerlorini, yasayis yerlorini, eloco do sohor vo gohorlorarast yol-noqliyyat
sobokosini xarakterizo edon bir sira faktorlarla miiayyon olunur. Buna baxmayaraq, bir sira
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arasdirmalarla askar edilmisdir, demok olar ki, biitiin hallarda sabit yasayis yerlori arasi
omok asililig1 zonas1 saathesabi olverislilik haddi ilo miioyyan olunur, bu yerli yerlogdirmo
sisteminin funksional birliyini shomiyyatli doracads xarakterizo edir.

Omok yerdoyismolori ilo yanasi, yasayis yerlori arasi olagolorin iimumi hacmindo
golocak genislonmo vo inkisaf tendensiyasina malik madoni-moisot alagolori oshomiyyatli
¢cokiyo malikdir. Respublikanin madani-moaisot xidmot miiassisa vo qurumlarina malik
biitiin sohorlori asililiq morkozloridir. Lakin sohorin 0Olgilisiindon (sohorin Slgiisii orada
modoni-maigot xidmot miisssisolori  kompleksinin  olmasina tesir edir) vo onun
moskunlagsma sistemindo yerindon asili olaraq, soharlorin modoni-moigot asilili§i zonasi
miixtalifdir.

Azorbaycan Respublikasinda yaranmis miiasir moaskunlagma sisteminds yasayis
yerlori aras1t madoni-moisot xidmotindo funksiyalardan asili olaraq ayri-ayr1 yasayis yerlori
miixtolif ierarxiya soviyyosi markazlori rolunu yerins yetirir. Azarbaycan Respublikasinda
yerli maskunlasma sistemlorinin dayaq-asas sohoarlori perspektivli kicik, orta vo ya boyiik
sohordir.

Azorbaycan Respublikasinda sohorlor- dayaq morkozlori 1,5-2,0 saatliq nogliyyat
olverisliliyinds (orta hesabla 60-80 km mosafodo) miivafiq tosir zonalar1 yaradir.

Yerli maskunlagsma sistemlori sorhadlorindo maskunlagsma yerlorinin funksional
vahidliyi ohalinin 1 saatliq olverislilikdo olan sohorotrafi istirahot yerlorino miintozom
soforlorini xarakterizo edir.

Istirahot yerlori insanlarin is yerlori vo xidmot morkozlori kimi cazibo markozlorine
gevrilir.

Yuxarida sorh olunanlara asason miioyyon etmok olar ki, yerli (miioyyoan yerdon
(hitiduddan) konara ¢ixmayan) moaskunlasma sistemlori istehsalat, omok, modoni-maisot vo
rekreasiya olagolori noticosindo yaranir.

Miioyyon yerdon (hiiduddan) konara ¢ixmayan moskunlagsma sistemlorinin mokan
ayrilmalar1 bir ¢ox halda maskunlagsma yerlorinin tarixi yaranma diiziiliisiindon asilidir.
Yaranmig, miloyyon yerdon (hiiduddan) konara c¢ixmayan maskunlagsma sistemlorinin
orazilori yasayis yerlori arasi funksional slagelorin yayilma zonlarinin birlesdirilmasi yolu
ilo ayrila bilor. Hal-hazirda Azarbaycan Respublikasinda aparilmis elmi-tadqiqat isloerinin
osasinda 14 qrup soklindo yerli moskunlagma sistemi aayrilmisdir. Hor bir qrup soklindo
yerli maskunlagsma sistemindo asas sohor-dayaq morkozi secilir. Belo sohor-morkoz, osason
perspektivli ki¢ik vo orta sohorlordir.

Perspektivli kigik goharlorin-dayaq morkozlorinin nozordon kegirilmosi iigiin ohalinin
saylr vo moaskunlagma sisteminda yerino goro kicik gohorlorin differensasiyasini aparmaq
olar. Respublikanin 60 sohorindon 28 sohar perspektivli, yaxin golocokds orta sohorlor
kateqoriyasina kecon (codval 1) kicik sohorlordir. 22 perspektivli kicik sohoarlor (36,6%)
20-50 min ohali sayina, 6 orta sohar iso (10,0%) 50-100 min ohali sayina malikdir. Xagmaz,
Lonkoran, Naxgivan, Soki, Xankondi kimi ohalisinin sayr 20-50 min olan sohorlor
ohalisinin sayr 20 mindon az olan sohorlorlo miigayisodo morkozi cografi movqgeyo
malikdirlor vo otraf kicik sohorlor vo kond moskunlagma yerlori {igiinok vo modoni-moisot
asililigi morkozidirlor. Perspektivli ki¢ik vo orta sohorlorin ohomiyyoti iri vo bdyiik
sohordon uzaqlagsmasi ilo artir, belo ki, otraf sohorlorin vo kond moskunlagma yerlorinin
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dayaq morkozi- epizodik modoni-moaisot xidmoti rolunu iizorino gotiiriir. Respublikada iki
boyiik sohor var — Gonco (411,7 min ohali) vo Sumgqayit (409,7 min ohali). Sumqgayit —
Bakinin peyk sohoridir vo ondan 40 km aralida yerlosir. Bakinin 350 km yerlogon Gonco
respublikanin qgorb hissasinin iqtisadi-madoni-moisot morkozinds rol oynayan boyiik
sohordir.

Perspektivli kigik vo orta sohorin onunla naqliyyat yolu ilo rahat bagli olan boyiik
sohordon iki saatdan az noqliyyat olverisliliyindo yerlogsmasi homin sohordo modoni-moisot
xidmaoti obyektlori sirasinin togkili vo yerlosmosino forqli yanagsma tolob edir, bels ki, bu
soharin sakinlorinin bir sira tolablorini boyiik sohorlorin miiassisalori yerino yeririr. Boylik
vo iri sohordon iki saatdan artiq noqliyyat olverisliliyi mosafasindo yerloson perspektivli
ki¢ik vo orta soharlor yasayis yerlori arast moadoni-maisot xidmoti miiossisalori sobokosinin
toskilinda forqli hoall tolab edir.

Belo tip sohorlordo xidmot miiossisalori boylik vo iri sohorlora daha yaxin mosafodo
yerlason sohoarlora nisboton daha genis funksiyalar1 yerina yetirmolidir, bu o demokdir ki,
modoni-moigot xidmoti miiossisalori vo qurumlarinin torkibi bu halda ikinci tip sohoarlords
oldugundan daha boyiik vo ¢esidli olacaq. Inkisaf edon kigik vo orta sohorlorin
moskunlagma sistemindo rolu vo shomiyyatinin askar edilmasi {i¢lin bu soharlorin otrafinda
cografi radiusu 75 km olan gorti tosir zonalar1 ¢okok. 75 km radius yerdoyismonin orta
siirotinin noazordon kegirilon gsohorin xidmot miiassisosine qodor iki saatliq noqliyyat
olverisliliyino vurulmasi ilo alinir. Azorbaycan Respublikasinda inkisaf edon kicik vo orta
sohorlor sohorlorin imumi sayinin - 46,6%-dir. Qrafik codvoali tohlil edorak, belo bir
noticoys golmok olar ki, inkisaf edon kigik sohorlorin bir ¢oxu boyiik vo iri gohorlorin
(Tovuz, Yevlax) tosir zonasinda yerlosir; digorlori tosir zonasindan konardadir (S$oki,
Xankondi, Nax¢ivan, Lonkaran, Imisli); {i¢linciisii- onlar dl¢iisiino géro yaxin olan sohorlor
qrupunda yerlagdirlor (Sirvan- Salyan, Quba- Xa¢maz). Bundan ¢ixis edarak 20-50 min
ohalisi olan perspektivli kigik soharlori vo 50-100 min ohalisi olan orta goharlori onlarin
moskunlagma sisteminds yerindon asil1 olaraq li¢ qrupda tosnifatlandirmaq olar:

I- rayonlararast morkaz olan, 35-40 km Xxidmot radiusu olan ddvri va qismoan
epizodik istifado miiossisalorinin tam heyati ilo, boyiikk vo ya iri goharin tosir
zonasinda yerlogmis tabe sohorlar;

II- epizodik istifado miiassisalarinin tam heyati vo 70-75 km xidmat radiusu ils (2
saata (odor) boyiik sohardon 2 saatdan artiq noaqliyyat olverisliliyindo olan va
ondan asil1 olan kigik saharlarin vo kand yasayis yerlarinin six sabokasi ilo ohata
olunan goharlor-dayaq morkozlor;

[11- bir-birino bagli, boylik sohordon 2 saatdan artiq nogliyyat olverisliliyi
mosafasindo yerlogon, lakin 6z aralarinda rahat noqliyyat yollar1 ilo baglh olan
miiadil sohorlor grupunda olan, epizodik istifado miiassisalarinin tam heyati vo
70-75 km xidmot radiusu ilo (2 saata godor) soharlor.

Perspektivli ki¢ik vo orta sohorlorin arasindan, ikinci vo {i¢lincii qrup sohorlori osas
sohorlorin- qrup soklindo maskunlasmanin yerli sistemlorinin dayaq morkazlorinin
funksiyalarint yerina yetirirlor (Soki, Xag¢maz, Lonkoran, Naxcivan, Agdam, Sirvan,
Agstafa, Imisli, Agsu).
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Azorbaycan Respublikast MSI molumatlarina, homginin yaxin golocok iigiin
soharlorin bas planlarinin materiallar1 tizro 2040-c1 il iiglin perspektivli kigik vo orta
soharlorin ohali sayina goro artimi vo onlarin orta vo boyiik kateqoriyasina kegmosi toxmin
olunur.

Moskunlagma yerlorinin inkisaf soraitindo respublikanin moskunlasma yerlori
sobokosinin perspektivli inkisafi vo doyismesi nozors alinmaqla, yasayis yerlori arasi
modoni-maigot  xidmotinin  vo  istehsal giiclorinin  yerlosdirilmasinin  toskili  vo
tonzimlonmasinin nozardon kecirilmasi elmi maraq vo istehsalat-tasorriifat fayda gotirir,
yoni yasayis yerlori arast modoni-moigot xidmaoti sistemi dinamik inkisaf edon sistem kimi
togdim edilmolidir.

Sohor ohalisinin perspektivli sayinin tohlili gostorir ki, asas sohorlor- qrup soklinds
moskunlagma sistemlorinin dayaq markozlori bdyiik sohorlor kateqoriyaina kegocok. Hor bir
yerli maskunlagma sistemi osas bOyiik sohorlo yanast ohali say1 50 mino qoador olan bir sira
kigik sohorlordon ibarot olacagq.

Respublikanin mixtolif regionlarinda qrup soklindo moskunlagsmanin vahid sisteminin
yerli moskunlagma sistemlorindo yaranmasi vo diizilisi ilo bagli hor bir yasayis
montoqasinda (sohorlords, qosabolords, kond moskunlagsma yerlorinds) yerli xammalin
istehsal1 vo emal1 {izro miossisolor, eloco do hocmins vo buraxilis qgabiliyystino gors,
sohorin imumi moskunlagsma sistemindo rolu vo ohomiyyotinson asili olaraq miixtalif
modoni-moaisot xidmoti miiassisasi vo qurumlart yerlogdirilmslidir. Bunun {i¢lin miioyyon
edilmalidir:

- yasayis yerlari arast madoni-maisat Xidmati moarkazlori;

- miixtalif kateqoriyali markazlarin xidmot zonalart;

- modoni-moaisat xidmoati miiassisalarinin tarkibi va hacmi.

Son illor bir ¢cox kigik sohorlorin shalisi madoni-moisot xidmoti miiossisalori sobokasi
ilo oOrtiiliib, lakin buna baxmayaraq, shalinin biitlin tolablorini kifayot qodor tomin etmir.
Buna goro perspektivli kigik, eloca do orta gohorlorin- dayaq morkozlorinin, yasayis yerlori
arast moadoni-moigot xidmoti morkozlorinin, qrup soklindo moskunlagsma yerli sistemlori
morkozlorinin daha siiratli artim vo inkisaf tempi ilo bdyiik sohorlors ¢evrilmosi respublika
orazisinin, 0z torkibindo hom gohorin 6ziinlin, hom do kigik sohorlorin vo kond yasayis
yerlorinin ohalisinin tolobatini 6doya bilocok teatrlari, muzeylori, idman qurgulari, iri
ticarot morkozlori, ixtisaslagsmis magazalari olan ayri-ayri yerlorindo yeni madoni-igtisadi
morkazlorin yaranmasi da baglidir. Hal-hazirda Azorbaycanda maodoni-iqtisadi markozin
belo genis funksiyasini 411,7 min shalisi (15 yanvar 2001-ci il iigiin) Gonco sohari, eloca
da 150,0 min ohalisi olan Nax¢ivan gohari yerina yetirir.
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iqtisadi-cografi rayonlar

[ - Abgeron, 1T - Quba-Xagmaz, I1l - Daghq Sirvan, IV - $aki- Zaqatala, V - Aran, VI - Ganca-Qazax,
VIl - Yuxan Qarabag, VIII - Lankaran-Astara, IX = Naxgivan, X - Kalbacar-Lagin

Iqtisadi-cografi rayonlarda dayaq saharlarin formaglamas:,

I - Abseron, I - Quba-Xagmagz, 111 - Daghg Sirvan, IV — Saki- Zaqatala, V - Aran, VI - Ganca-Qazax,
VII - Yuxan Qarabag, VIII ~ Lankaran-Astara, I1X - Naxgivan, X — Kalbacar-Lagin
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Naticalor

1. Urbanizasiya prosesi Azorbaycan Respublikasinin miixtolif sohor, gosobo vo kond
yerlorinin arasinda istehsalat, omok vo modoni-moisat olagolorinin inkisafina
yardimci oldu. Buda qarsiligli olaqali moskunlagsma yerlorinin yaranmasi
respublikanin biitiin orazilorinds imkan yaratdi, buna Azorbaycan Respublikasinda
sohor sisteminin vo ohalisinin yiiksok sixligi sobab oldu.

2. Notico etibart ilo, iqtisadi olagalor, eloco do epizodik (orta hesabla ildo 1-2 dofo) iri

sohorin tosir zonasinda insanlarin yerdoyismosi respublikada regional yerlosdirmo
sisteminin yliksok soviyyaosini yaradir.
Yerli yerlogdirmo sistemlorinin yaranmasi 6l¢iisiino osason daha balaca orazilorin
sorhodlori daxilindo miixtalif struktur elementlorinin daha six funksional qarsiligh
olagosi osasinda bas verir. Bu sistemlorin iqtisadi osast orazi istehsal
komplekslaridir.

3. Moskunlagma yerlorinin inkisaf goraitindo respublikanin maskunlagsma yerlori
sabakosinin perspektivli inkisafi vo doyismasi nozars alinmagqla, yasayis yerlori arasi
modoni-maigot xidmotinin vo istehsal giiclorinin yerlosdirilmasinin togkili vo
tonzimlonmasinin nazordon kecirilmosi elmi maraq vo istehsalat-tosorriifat fayda
gotirir, yoni yasayls yerlori arasi madoni-moisot xidmoti sistemi dinamik inkisaf
edon sistem kimi toqdim edilmolidir.
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KUROTRAFI ARAN REGIONUNUN SOHORSALMA PROBLEMLORI
dissertant 1 N.Siikiirlii, Azorbaycan Memarlq va Insaat Universiteti

MNPOBJEMbI TPAJOCTPOUTEJBLCTBA APAHCKOT'O PETHOHA AKBATOPUU KYPbI
ouccepmanm H.H.Illykrwopau, Azepoaiioxncanckuii Yrusepcumem Apxumexmypol u Cmpoumenbcmea

URBAN PLANNING PROBLEMS OF THE ARAN REGION OF THE KURA AREA
dissertation 1.N.Shukurly, Azerbaijan University of Architecture and Construction

Xiilasa: Aran iqtisadi rayonunun genis orazini tutmasi vo Olko iizro morkozi movqgeda
yerlosmosi oksor iqtisadi rayonlar vo otraf qonsu 6lkalorle slagoler yaradilmasina sorait yaradir.
Iqtisadi regionun yasayis iigiin olverigli soraiti vo iqtisadi cografi movqgeyi ohalinin
moskunlasmasinda miihiim rol oynamisdir. Kiir vo Araz c¢ayinin otrafinda yasayan ohalinin on
miihiim problemlarindan biri burada yasayan ohalinin dasqinlardan miihafizosindon ibaratdir.

Digor torofdon do sel vo dasqinlarin zororli tasirlori ilo yanasi onlarin monfooti do az deyildir.
Belo ki, sel vo dasqin sularin1 toplamaq, onlardan quraqliq dovrlerds istifade etmok maogsadli
olardi. Bu ciir yanasma faunalarin moskunlagsma yerlorinin toskili, formalasmasi, tobiatin,
yasilliglarin qorunmasi vo aqlomerasiyasi, yararli su hovzslorinin saxlanilmasi ii¢iin vacib ola
bilar.

Acar sozlor: Aran iqtisadi regionu, rayon planlasdirilmas: vo maskunlasma, Aranin regional
problemlori.

AHHOTAuMsl: ApaHCKUA 5SKOHOMUYECKUH palOH pacloioXEeH B LEHTPaJbHOM 4YacTu
pecmyOJIMKH, 4YTO CO3JaeT ONarompHsITHBIC YCIOBHS Il PAacCIIMpPEHUsS CBS3€H C COCETHUMHU
pallOHaMH W TOCYIapCTBaMH. blarompusATHbIE YyCIOBUS I OJKH3HH H OKOHOMHYECKO-
reorpa)uuecKkoe IOJIOXKEHUSI HMIpacT BaXXHYIO POJb B paccelieHMH 3Toro peruoHa. OpHa wu3
BaXXHEHWINUX MpoOJieM HaceleHUs KuBymux BOIu3n pex Kypa u Apas sBisieTcst 3alIuTa HaceleHHs
OT HAaBOJHEHUI.

C o1pyroil CTOPOHBI HapsiAy C HETaTUBHBIMU IMIOCIEJCTBUSMH HAaBOJHEHHS HMEIOT H
MOJOKUTEIbHBIE CTOPOHBI. BOAbl ocTaromuecs B MEIKHX BOJOEMaX MOTYT HCIOJb30BAaThCS B
nepuosa 3acyxu. Takoil moaxon k mpobieMe momoraeT (GOPMHPOBAHHMIO MECT MOCENCHHH s
(dayHBI, a TaKXke OXpaHe W ariioMepanud NpUpojbl. Mcmoiab30BaHUs 3TUX BOJOEMOB IMOMOXET
COXpPAaHUT BOJOEMBI IPECHOI BOJBI.

KnawoueBble caoBa: ApaHCKHI SKOHOMHUYHBIA palioH, palioHHAas IJIaHUPOBKAa M paccelICHHE,
ApaHcKHe pernoHaIbHbIe MPOOIIEMBI

Summary: Aran economic region is located in the central part of Azerbaijan and having land
creates favorable conditions for the establishment of relations with neighboring regions and the
countries. Favourable living conditions and economic geographical situation has played an
important role in the stratification of the population in this region. One of the most important
problems in the areas around Kura and Araz rivers is protection of population from floods. This
problem is a priority in the area of the Kura River.

Considering all this, it should be noted that, along with the negative consequences of floods,
there are also useful aspects. Small ponds formed after flood help to improve fauna. Fertile land is
also enriched.

Key words: Aran economic region, regional planning and resettlement, Aran regional
problems.

Aran igtisadi rayonu - Azarbaycanin morkazinds yerlogsmisdir. Sorqdon Xozor donizino
cixan iqtisadi rayonu ohato edon orazilor Kiir —Araz ovaligina uygun golir. O,
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simalda Boyilik Qafqaz, conub-qorbdo Kicik Qafgaz, conubda Lonkoran iqtisadi regionu,
sorqdo iso Xozor donizi ilo homsorhoaddir.

Aran iqtisadi rayonunun Olkonin osas sonaye regionu olan Abseron ilo, Azorbaycani
Qara doniz sahillorindo olan limanlarla birlosdiron Gonco-Qazax iqtisadi rayonu ilo
qonsuluqg movqgeyi onun da olverisli olmasina imkan verir, Olkonin sosial-igtisadi
inkisafinda strateji ohomiyyatini artirir. Eyni zamanda conubda Lonkoran-Astara, simalda
Dagliq Sirvan vo Soki-Zaqatala iqtisadi rayonlar: ilo qonsuluq movqgeyi iqtisadi rayonun
sosial-iqtisadi  olagolorinin  genislonmosing, xammal, omok ehtiyyatlari, noqliyyat
kommuniksiya xotlorindon birgs istifado edilmasina komok edir. Aran igtisadi rayonunun
genis orazi tutmasi vo Olko iizro morkozi movqgedo yerlosmosi oksor igtisadi rayonlar vo
ortaf qonsu dlkalorls olagoalor qurulmasina sorait yaradir.

Tobii cografi vo sosial-iqtisadi sorait Aran iqtisadi rayonunda 6lkonin iqtisadi, sosial
vo demografik potensialinin da xeyli toplanmasina gotirib ¢ixarmisdir. Iqtisadi regionun
iimumi sahosi 21,43 min km? olmagqla, 6lko orazisinin 24,7 %-ni ohato edir.

Torkibino 16 rayon (Yevlax, Agdas, Ucar, GOycay, Salyan, Beylogan, Zordab,
Kiirdomir, Hacigabul, Bords, Agcabadi, Imisli, Bilosuvar, Neftcala, Saatli vo Sabirabad
rayonlar1) vo respublika tabeli Mingasevir, Sirvan va Yevlax sohorlori daxildir (sok.1).

Sakil 1. Kiir cayimin atrafindak: rayonlar

Aran iqtisadi regionunun orazisinin yaridan c¢oxu doniz saviyyssindon asagida
yerloson vo asason Kiir vo Araz caylarinin omolo gotirdiyi diizonliklordon ibarotdir. Burada
Kiir ¢aymin sol sahili ilo Sirvan, sag sahili boyu Qarabag, Mil, Arazin va Kiir asagi
axinindan conubda iso Mugan vo Salyan diizlori yerlasir [1].
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Yiiksok termik rejimo malik olan aqroiqlim ehtiyyatlari, Kiir vo Araz kimi asas su
arteriyyalarinin  buradan keg¢mosi iqtisadi rayonda g¢oxsaxoli kond tosarriifatinin
formalagmasina, onlarin mohsullarin1 emal edon yiingiil vo yeyinti sonaye miiossisalorinin
six sobokosinin yaradilmasina imkan vermisdir. Rayonun iqtisadi potensiali belo
miassisalorin hesabina giiclonmisdir.

Respublikamizin okingilik regionu olan Aran iqtisadi regionunun torpaq Ortliyii 9sas
etibarilo boz vo agiq sabalidi torpaqlarin miixtalif novlorindon ibarotdir. Bu torpaq
novlorindon olavo, orazinin miixtolif saholorindo ¢gomon-bataqliq, soranlasmis vo qumsal
torpaqlara da tosadiif edilir. Boz torpaq vo onun ayri-ayri novlori baslica olaraq Kiir-Araz
ovaliginda yayilmisdir. Comon-bataqliq torpaqglara iso ovaligin miixtslif saholorindo genis
sahoni ohato edon talalar soklindo tesadiif edilir. Ovaligin Boyiik vo Kigik Qafqaz daglarina
birlogon dagotoyi hissalorinin torpaqlar1 daha mohsuldar olan tiind sabalidi, sabalid1 vo agiq
sabalidi, dag tiind-sabalidi, dag boz-qohvayi vo s. torpaqlardan ibaratdir [2].

Iqtisadi region ii¢iin asason quru subtropik iqlim xarakterikdir. Rayon ovalig1 kond
tosorriifat1 bitkilorinin normal inkisaf1 liglin zoruri olan isi1q vo istilik ehtiyatina malikdir.
Burada giinosli saatlarin davami 22-24 saat, dag otoyindon morkozi hissolora dogru foal
temperatur iso 40°C-don 46°C-dok ¢oxalir. Yay aylar1 gox isti kegir. Iyun ayinin orta
temperaturu 26 °-28 °C-ya catir. Bozon yay aylarinda havanin temperaturu 40-43°C-yo
godor artir. Qis fasli miilayim vo saxtasiz kecib, yanvar ayinda temperatur 1-20°C arasinda
doyisir. Miitlog minimum temperaturun 8-12° C-ya qodor asag: diisdiiyli hallar da miisahide
olunur [2].

Iqtisadi regionun yasayis iiciin tobii soraiti vo iqtisadi-cografi mévqeys malik olmasi
ohalinin moskunlagmasinda da miithiim rol oynamisdir.

Azarbaycan respublikasinin dagliq vo dagatoyi orazilorinin boyiik hissasi, o ciimlodon
bir milyon yarimdan c¢ox shalinin moskunlasdigr 30 inzibati rayonun200-9 yaxin yasayis
montoaqgosi, 250 min hektar sahosi, 500 km uzunlugunda domir vo 1500 km uzunlugunda
avtomobil yollari, 180 km uzunlugunda elektrik xottlori, 265 km uzunlugunda qaz vo 300
km-don ¢ox neft boru xottlori, texniki qurgular1 vo s. dagotoyi g¢aylarin, sel vo diizon
caylarin dasqin sularimin zororli tesirine moruz qalir, daima sel vo subasma tohliikasi
altindadir [2].

Olverisli cografi mévqgeys malik olan, imumi sahasi 21, 43 min km2 olmagqla, 6lko
orazisinin 24, 75%-ni shats edon Aran iqtisadi rayonunun (Agcabadi, Haciqabul, Salyan,
Agdas,Imisli, Ucar, Bords, Kiirdomir, Zordab,Beylogan, Neftcala, Bilosuvar,Saatli,
Sabirabad, Goygay rayonlari, Sirvan sohori) Kiira yaxin olan bdylik bir hissosi dasqinlarin
neqativ tasirino moruz qalir (sok. 2).

Aran iqtisadi rayonuna daxil olan inzibati rayonlar ohalisinin sayina, onlarin artim
siiroting, sohor ohalisinin xiisusi c¢okisine goro bir-birindon koskin forqlonir. Inzibti
orazilordo ohalinin say1 onlarin moskunlasma ii¢lin miinasib olan tobii-cografi soraitindon,
yasayls montogolorinin sayindan, onlarin iqtisadi potensialindan, ohaliys sosial- modoni
xidmot gostoron obyektlor sabokasinin sixligindan, ohalinin yasayis soraitindon, yeni is
yerlori agilmasindan, monzil soraiti ilo tominatindan vo s. amillordon asilidir.
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Sakil 2. Aran regionunun arazi planlasdirma sxemi

Aran iqtisadi rayonunda miixtolif saholi kond tosorriifatinin inkisafi tli¢lin olverisli
soraitin olmasi, xiisusilo Kiir vo Araz c¢aylar1 kimi boylik su monbalorinin buradan
keg¢mosi, pambiqeiliq, torovozgilik saholorinin genis yayilmasi kond maskunlagsmasinin
genis yayilmasina vo oksor rayonlarda kond ohalisinin istiinliik toskil etmasino gotirib
sixarmigdir. Inzibati rayon morkozlori funksiyasini yerina yetiron sohorlorin tosarriifatinin
struktur xarakteri, iri mioassisolorin, o ciimlodon kond tasorriifti mohsullarini emal edon
ylngiil vo yeyinti sonayesi kimi sahoalorin zoif inkisafi, iqtisadi-sosial, modoni bazanin zoif
inkigsafina 0z tosirini gdstormis vo ohali sayinin artmasina da monfi tosir gostormisdir.
Belo rayonlardan Borda, Bilosuvar, Ucar, Zordab vo Kiirdomirds urbanizasiya soviyyasi 20-
30 % arasinda, Saatli vo Sabirabadda 18-19% arasindadir [2]. Azalmanin sobobi kond
ohalisinin gohor ohalisino nisboton daha yiiksok templo artmasindadir.

2010-cu ilin avvolorindo Aranda ohalinin timumi say1 1812, 1 min nofor, o ciimlodon
sohor ohalisi 698, 1 min nofor, kond ohalisinin 1114, 0 min nofor olmusdur. Olkeonin
iimumi ohalisinin 20, 14%-i, sohar ohalisinin 14, 35 %-i, kond ohalisinin 27, 0%-o godori
burada mokunlagsmisdir. Ohalisinin sayimna goro Aran Abseron iqtisadi rayonundan sonra
ikinci yeri tutur. Kond ohalisinin istiinliik toskil etmosi ilo olagadar iiziin illor orzindo
Aranda ohalinin sayinin artimi orta respublika soviyyosindon yiiksok olmusdur. Ona goro
vaxt kecdikco iqtisadi rayonun 6lkonin iimumi ohalisinin sayindan xiisusi ¢okisi getdikco
yiiksalmokdadir [3].

Ohalinin tobii artim tempi saxlandig1 halda iqtisadi rayonun shalisinin 2020-ci ilde
2050 min nofordon ¢ox olacagi proqnozlasdirilir. Beloaliklo, 2 mln-dan ¢ox ohalinin
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moskunlasdigi orazinin Kiir vo Araz caylarinin dasqinlarindan miihafizosinin togkili on
iimdo maosalalordon biridir. Ciinki Kiir otrafinda yerlogon rayonlarin on ¢ox moruz qaldigi
problemlordon biri do bununla oslagodardir.

Uzun illor miixtalif sxem vo layiholor osasinda selloro vo dasqinlara qars1 miibarizo
todbirlori islonib hoyata kegirilir. Lakin glinii bu giin do bu problemlor prioritet masalo
olaraq qalmaqdadir.

Bunlar1 nozars alaraq, 1970-80-ci illorde respublikamizin bir ¢ox regionlarinin dag
vo dagotoyi caylarinin yuxari hissosindo 22km das-beton bondlor, orta hissasindo 23 km
domir-beton elementlordon ibarat miihafizo bondlori qurasdirilmisdi.

Bu zonalarda axan caylarda vo digorlorindo 478 km uzunlugunda torpaq bondlor
tikilmisdir. Goriilon todbirlors baxmayaraq, Kiir caymnin asagi aximinda dasqinlar bas
vermokdo davam edir. Belo ki, 2002-ci ilin dekabr ayr vo 2003-cii ilin yanvar-mart
aylarinda respublika orazisindo 100 ildo bas vermoyon dagidici dagqin vo sel hadisoloari bag
vermis, Kiir vo Araz caylarinin dagsmasi 10 min hektarlarla okin sahslarinin, 6 mindon ¢ox
hoyatyani sahonin vo digoer infrastruktur obyektlorinin subasmasina sabob olmusdur. Bu
dagidic1 dasqinlarin garsisint almaqdan 6trii 2004 -cii ildon Kiirdon asagi donizo simal-sorq
istiqgamatli yeni kanal agilmisdir. Buna baxmayaraq subasma hadisalori 2007-ci vo 2010 —
cu illords do tokrar olmusdur [2].

Son illor arzindo Kiir ¢cayinin asagi aximinda bas veron dasqinlar noticosinds Kiiriin
sahil zolaginda yerlogon Salyan, Neftcala, Sabirabad rayonlarinin vo Sirvan sohorinin
sahilyan1 orazilorindo subasma hadisolori dofalarlo tokrarlanmisdir.

2007-ci ilin may ayinda Kiir ¢ayinda suyun soviyyosinin qalxmasi vo sahilboyu
yasayls montogolorindo subasma hallar1 bas vermisdir. Bu orazilordo dasqinlarin bas
vermasinin asas sobobi gostarilon ¢ay hovzosindo uzun miiddatli yagintilarin vo xiisusilo do
leysan yagislarin diismosi, c¢aylarin monbolorindo onlarin qidalanmasinda miihiim rol
oynamisdir. Bunlar1 noazors alaraq, Zordab, Kiirdomir, Sabirabad, Salyan, Neft¢ala rayon
morkozlori, Sirvan sohori vo 150-ys qador yasayis montaqosi dasqin tohliikali orazilor hesab
olunur. Zordab rayonunun 42 kondindon 22-si Kiir ¢ayinin sahilinds yerlogdiyindon homin
yasayls montogolorindo olduqca tohliikali voziyyer yarana bilor. Kiirboyu yerlogon asagi
kondlardaki vaziyyats bigans yanasmaq shalinin problemlorinin artmasina sobab ola bilar.
Rayonun Asagi Seyidlor, Sixbagi, Nozorali, Gondobil, Agabagi, Softohal kondlorinds do
bels 6nlayici, gabaqlayici todbirlorin goriilmosi vacibdir.

Salyan, Neftcala vo Sabirabad rayonlarinda da bu ciir analoji situasiyalarin
yaranmasi ehtimal1 var.

Salyan vo Neftgalanin Kiirotrafi kondlorinds qrunt sularinin yaranmasi ehtimali
yliksok soviyyadodir. Belo orazilordo ohalinin yasamint normallasdirilmas: ii¢lin do
miixtolif Onloyici todbirlor hoyata kegirilmolidir. Sabirabadda iso voziyyot miioyyon qodor
forqlidir. Bu rayonda da Kiiriin dagmasi, qrunt sularinin soviyyasinin ¢oxalmasi vo bozi
yasayls evlorinin subasmaya moruz qalmasi ilo yanasi, bir ¢ox kondlorin rayon morkozlori
ilo olagolorinin kasilmosi tohliikasi do yaranir. Bu tip analoji voziyyatlorin Kiirdomir
rayonunun Kiirs yaxin kandlerinds do bas verma ehtimali ¢oxdur.

Digor torofdon do sel vo dasqinlarin zororli tasirlori ilo yanasi onlarin manfaati do az
deyildir. Bels ki, sel vo dasqin sularin1 toplamaq , onlardan quraqliq dovrlordos istifads
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etmok mogsadli olardi. Bu ciir yanasma faunalarin moskunlagma yerlorinin togkili,
formalagmasi, tobiotin, ekoloji miihitin qorunmasi vo aqlomerasiyasi, rayonun i¢moali su
ehtiyyatlarinin olmamasi baximindan, yararli su hdvzolorinin saxlanilmasi iigiin vacib ola
bilor.

Qeyd olunanlar1 nozoro alaraq, Aran iqtisadi rayonlarinda sel vo dasqinlarin qarsisinin
alinmas ilo yanasi, onlarin idaroedilmosi holli do vacib vo 6ndo duran mosalolodon biri
olarag qalmalidir.

Aran rayonun  regional inkisafinda memarliq, sohorsalma, ekoloji vo sosial
mosololorin halli ilo bagli zoruri todbirlorin goriilmosindo insan faktoru daim diqqot
morkozindo saxlanilmali, tobii miihitin tarazliginin qorunmasi mogsadilo bu saholoro
xidmot edon infrastukturlarin inkisafi istigamotindo yeni layiholorin hazirlanmasi tolobi
aktuallasmalidir. Indiki vo golocok nosillorin hoyat soviyyoslorinin yiiksaldilmosi, sosial-
modoni ehtiyyaclarinin tomin edilmasi namino mdvcud tobii miihitin vo aqlomerasiyalarin
qorunmasi, yerli sarvotlordon somarali istifado edilmosi regionlarin sohorsalma, nogliyyat
infrastukturlarinin inkisafini, yeni moskunlagsma yerlorinin yaranmasini vo tarixi-modoni
irsin qorunub saxlanilmasini tomin edacaokdir.

Naticalar

Sadalanan amillori nozors alaraq, asagida gostorilon reablitasiya todbirlori aparmaqla
bu ciir folakotlori - dasqinlart tonzimlomok, regionun gohorsalma vo noqliyyat
infrastrukturuna, iqtisadiyyatina, sosial-ekoloji miihitino vurdugu zorori minimuma
endirmak miimkiindiir.

o  Mingagevir vo digor iri su anbarlarinda suyun saviyyasinin proqnozlara uygun
olaraq tonzimlomokls Kiir ¢ayina buraxilan suyun tomizlonmasi;

o Kiirortafi Aran rayonlarinda subasma ehtimali olan orazilordo drenaj-kollektor
sobokolorinin nizamlanmasi;

o Subasma tohliikali rayonlarin sahil arazilorinde bandlarin tikilmasi;

o  Xozar donizinas slava siini sudasiyan kanallarin tikilmasi;

o Kiir cayr hovzosindo dasqin vo subasma hadisasini torodo bilocok folakatlorin
qarsisini maksimum saviyyads almaq ti¢lin 14 rayonun orazisinds ¢ay yataqlarinin
dorinlosdirilmoesi vo torpaq bondlorin yenidon borpa edilmoesi vo s. nozorde
tutulmalidir.

Istifado olunmus adobiyyat

1. https://az.wikipedia.org/wiki/Aran_iqtisadi_rayonu
2. Aran iqtisadi rayonu regional inkisaf problemlori, AzorDBLI, 2015.
3. Azorbaycanin bolgs planlagdirmasinin sxemi. AzorDBLI, 2015.
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Elmi-texniki maqalonin hazirlanma qaydalar

Elmi-texniki moaqalo elmin asagidaki istiqamotlorine uygun olaraq elmi yeniliklori oks

etdirmoklo hazirlanmalidir:

1. Memarliq vo sohorsalma.
. Zolzoloyadavamli tikintilar.
. Ingaat konstruksiyalari, bina vo qurgular.
. Geotexnika vo insaatin ekologiyasi.
. Insaat materiallar:.
. Insaatin toskili vo idaro olunmast.
. Tikinti norma va qaydalarinin tokmillasdirilmasi.
. Tikinti praktikasinda beynalxalq vo respublika yeniliklori.

Elmi moqalslor azorbaycan, rus vo ingilis dillorinds hocmi 3 sohifodon az, 8 sohifodon
¢ox olmamaqgla formati: A4, faylin formati:MS Word vo ya RTF; Times New Romanda 12
sriftlo, 1 intervalla yigilmalidir; veraqin kenarlari: yuxari vo asagi toroflor-2 sm, sol torof-1,5
sm, sag torof-3 sm. Ogor  moqalodo  sokillor olarsa, sokillor motno uygun olaraq
elektron gokildo 1 dytimds 300 pikseldan ( va ya 300 dpi ) az olmayaraq jped, tiff vo ya eps
formatinda yerlosdirilmalidir.

Sokillar sokilalt1 yazi va siralama ilo miisayiat olunmalidir .

Istifado edilmis adabiyyat siyahis1 AAK-1n toloblorine uygun tortib olunmalidir.

Fiziki qiymatlorin dl¢iilori vo parametrlori CU sistemi ilo verilmolildir.

Mogqalolor asagidaki ardicilligla yigilmahidir: vereqin solunda yuxarida UOT; 1
intervaldan sonra moaqalonin adi 12 keql adi sriftlo, qara; 1 interval, miollifin (-lorin) adi,
atasinin adi, soyadi 12 keql sriftlo kursiv, qara; 1 interval, toskilatin tam adi, sohar 12 keql
sriftlo, kursiv; 2 interval, moqgalonin matni.

Yuxaridaki toloblors uygun olmayan moqalolor gabul olunmur.

Maosul katibin elektron tinvani: e-mail: azimeti_elmikatib@mail.ru; tel. (012) 596 37 60
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Hpaeuﬂa nO020mMoO6KuU H(lyllHO-meXHl«llleCKOfI cmamou

IIpyHMMarOTCsT OpWUTMHAJIBHBIE CTAaTbU IO IIMPOKOW  TEMaTHUKE  apXUTEKTYpHI,
IrPaJOCTPOUTEIBCTBA,  CTPOUTENBHBIX  KOHCTPYKLIHM, CEHCMOCTOMKOrO  CTPOMTENBCTBA,
TEOTEeXHUKU BOJOCHAOXKEHMsSI M KaHAIM3allMU, COBEPIICHCTBOBAHUS CTPOUTENIBHBIX HOPM M
IIpaBUJI, OPraHU3alMK CTPOUTENBHOIO IPOU3BOCTBA U CTPOUTEIBHOMN 3KOJIOTUH.

CraTbM NPUHUMAIOTCA B TEYAaTHOM M D3JEKTPOHHOM BHUIE, 00beMoM OT 3-8 cTpaHMIl
TEeKCTa, HAOpAaHHOTO Ha  KOMIbIOTEpE M HameyaTaHHoro mpugrom 12-ro kerns ¢
OJIMHOYHBIM MHTepBaioM ). Ilons: cieBa, cBepxy U CHH3Y - 2cM, cipaBa- 1 cM.

CraTby IpUHUMAIOTCA Ha a3epOaiiPKaHCKOM, HJTH aHTJIMHCKOM , MJTH PYCCKOM SI3bIKaX.

B nauvasne crateu B ieBOM yriy ykassiBaercs Y K.

Crateu compoBoxaatorcss aHHoTammsimMu (1o 100-150) cinoB Ha a3zepOaiiaxaHCKOM,
AQHTTIMHCKOM M PYCCKOM SI3bIKaxX, a TakKe CIMCKOM KIo4YeBbIX cioB (5-10 cioB) Ha
azepOailPkaHCKOM, aHTJIMICKOM M PYCCKOM SI3bIKaX.

HaszBanue cratbu, dbaMunuss W WHUIMAIBI  aBTOpa (aBTOpPOB), JAlOTCS Ha
azepOail/pkaHCKOM, aHIJIMHCKOM M pycckoMm s3bikax. @amwmnus (1) aBtopa (OB)
COTPOBOXKAAIOTCS JTOJKHOCTBIO, MECTOM pabOThl M BJIEKTPOHHBIM  aapecoM. CTpykTypa
CTaTbM JOJDKHA II0 BO3MOXHOCTM BKJIKOYAaTh  BBEJIEHUE, METOAUKY HCCIIEIOBaHUS,
XapaKTepUCTUKY 00BEKTA UCCIIeIOBAHMS, PE3YJIbTAThl U BHIBOJIBI (3aKIIIOUEHHUE).

EnexTpoHHas mouyta oTBECTBEHHOTO cekperapsi: €-mail: azimeti_elmikatib@mail.ru;

tel. (012) 596 37 60
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