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CALCULATION OF CRACK RESISTANCE OF THE REINFORCED
CONCRETE ELEMENT WITH RECTANGULAR CROSS SECTION USING
TWO-LINEAR DIAGRAMS FOR MATERIALS
doctor of tech. sciences, prof. Mukhlis Ahmad oglu Hajiyev!, ORCID 1D:0000-0001-6782-0941,

assistant Shirazi Azad oglu Ismailov! ORCID ID: 0000-0002-1826-5600
Azerbaijan University of Architecture and Construction
DUZBUCAQLI EN KOSIKLi DOMIRBETON ELEMENTIN MATERIALLARIN
IKiXoTLi DIAQRAMLARININ TOTBIiQi iLO CATADAVAMLILIGA HESABLANMASI
M.A. Haciyev', S.A. Ismayilov' 'Azarbaycan Memarliq va Insaat Universiteti
PACUYET XEJIESOBETOHHBIX 2JIEMEHTOB ITPSMOYI'OJIBHOI'O
CEYEHHMS HA TPEHIMHOCTOMKOCTb C NMPUMEHEHUEM
I[BYXJII/IHEI7IHBIX JAUATPAMM JTE®OPMHUPOBAHUSA MATEPHUAJIOB
M.A. Taoscues®, III.A. Hcmaunos *
Y4sepbationcanckuii Ynusepcumem Apxumexmypor u Cmpoumenscmea

Summary: In the article, using a two-linear strain diagram for concrete in tension and
compression, an analytical formula is given for calculating the moment of cracking of the
reinforced concrete elements of rectangular cross-section. The corresponding expressions are
given to determine the parameters of the stress-strain state at the moment of cracking. When
constructing a calculation methodology, cases of operation of concrete in a compressed zone
within the limits of elasticity and taking into account the development of plastic deformations
were considered. Determining the height of the compressed zone of the section is reduced to
solving a quadratic equation.

Keywords: concrete, reinforcement, crack resistance, two-line diagram, elastic-plastic
work of concrete under compression, moment of cracking.

Xiilasa: Mogalods betonun dartilma-sixilmada ikixatli diagraminin tatbiqi ilo diizbucaqli
en kasikli domirbeton elementlorin ayilmods ¢atadavamliliq momentinin toyini ii¢iin miivafiq
analitik distur verilmisdir. Catyaranma orofosindo Kkasiyin gorginlikli deformasiya halini
xarakterizo edon parametlorin toyini diisturlari alinmisdir. Hall metodikasi qurularkon kasiyin
sixilan zonasinda betonun elastiklik hoddi daxilindo islodiyi vo plastik deformasiyalarin da
inkisaf etdiyi hallara baxilmigdir. Kosiyin sixilan zonasmin hiindiirliyiiniin toyini kvadrat
tonliyin hallina gotirilmisdir.

Acgar sozlor: beton, armatur, ¢atadavamliliq, ikixatli diargam, betonun sixilmada elastik-
plastik isi, catadavamliliq momenti.

AHHoTanusi: B cratbe ¢ npuMeHeHuem Juisi O€TOHa MpPH PACTIKEHUM M CXKATUU
IBYXJMHEHHOM  nuarpamMmbl  1eOPMHPOBAHUS  JUIA  JKEJIE300€TOHHBIX  AJIIEMEHTOB
MPSIMOYTOJIBHOTO CEUYEHUs] TMpUBEICHA aHaJuTHYecKass (opMysia BBIUMCICHHS MOMEHTa
TpelMHOo00pazoBanus. JlaHbl COOTBETCTBYIOILME BBIPAKEHHS ISl OIpPEIENICHUs] MapaMeTpoB
HaNpsHKEHHO-Ie(OPMUPOBAHHOTO  COCTOSIHMSL B MOMEHT  TpeuuHooOpazoBanus. llpu
MOCTPOCHUM PACYETHOM METOIMKH PACcCCMOTPEHBI clydau paboThl OeToHa CXaToil 30HBI B
npenesax yupyrocTd U ¢ y4eTOM pa3BUTHA IUTacTUYecKux Aedopmaruii. OnpeneneHrue BbICOThI
C)KaTOM 30HBI CEUEHUS CBEACHO K PEILIEHUIO KBAaIPaTHOI'O YPABHEHMS.

KiroueBble ciioBa: GeTOH, apMaTypa, TPEIIMHOCTOMKOCTh, ABYXJIMHEHHAs aUarpaMmma,
yIpyro-tiactTuyeckas pabora 6eToHa Mpu CKaTUH, MOMEHT TPEIIMHOOOpa30BaHMU.

Recently, the theory of calculation of reinforced concrete structures using a nonlinear
deformation model has been intensively developed [2,3,4,8]. From this point of view, it is of
great practical and theoretical importance to obtain an appropriate calculation formula for
calculating the moment of cracking M based on a nonlinear deformation model to solve the

problem of cracking reinforced concrete elements of rectangular cross-section working in
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bending. In the first approximation, the solution of the problem using a two-line diagram of
materials was considered, as proposed in the nonlinear deformation model [1,5,6,7].

In accordance with the essence of the nonlinear deformation model, it is assumed that the
hypothesis of flat sections for a bending cross-section is correct and that the joint work of
materials before the formation of a crack in concrete in the tension zone of the cross-section is
considered secured [2,4,8]. As is known, when calculating the bending elements for crack
resistance, two cases should be investigated when concrete in the compressible cross-section
zone undergoes elastic and elastoplastic stages [8]. The proposed scheme for the approximation
of the two-line diagram of materials is as follows [3,4,8]:

a) b) C)

Jb 1 Gbr 1 05

O-bz == T O-btz -- T R ==

@

gble red Ebz bel_,rgd 85!2 Sa(

Scheme 1. Diagrams of two-line deformation of materials: a) concrete in compression,
b) concrete in tension, c) reinforcement in tension and compression.

Estimates of characteristic deformations and stresses on concrete tension and compression
diagrams according to the scientific literature in this field [9] is as & . =0,0015;

&,=00035; o0,=R); & =00008; ¢g,,=000015; o,,=R, . When calculating

reinforced concrete structures for crack resistance, it is assumed that the rods of the
reinforcement work within the elastic limit, since the magnitude of the stress in the
reinforcement at the time of crack formation is quite small. In general, the design scheme for
calculating a rectangular cross-section with double reinforcement for crack resistance is adopted,
as given in Scheme 2.
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Scheme 2. Calculation scheme of double-reinforced rectangular cross-section reinforced concrete

element based on crack resistance.

Based on the hypothesis of flat sections, we can express the value of the compression
deformation of concrete on the compressible surface of the section as
X
hoy G

1)

gb:
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the deformation of the compressible surface, then for the compressive stress in concrete on the
compressible surface, if the compressible zone of the section acts within the elastic limit, we get
that,

Oh2 X Oh2
o, = By = 2)
€1, red —X Ep1, red
This means that in the compressible cross-sectional area, the value of the internal normal force
formed by compressive stresses in concrete is
1 1 b-x* o
N,==-b-x-0,==-—— —b2_ (3)
2 2 h=X &y e

On the other hand, the bending moment from this force to the center of gravity of the concrete
section will be calculated as follows

M, =N (E—zj lb_xz(h_zj Ob2 (4)
PP 2 h=x 2 3) &,

By analogy for the deformation of a compressible armature, the normal compressive stress,
normal force and bending moment that are formed in it, the following expressions can be
written:

X—a X—a
! !/ !
gs: h—XS gth’ Gs_ h— > S bt2
X4 x—a. (h
IS NCElg, M= gl |LAEl-g (5)
S h X & bt2 s h—X (2 SJ A% S bt2

The corresponding formulations for the tensile armature are concretized as follows

h—x- h—x-
&= h_Xas Eptpr O = h_XaS E &2
h—x-— h—-x—-a, (h
NSZTXaS.A%‘ES'gbtz, MSZv'[E_aSj'Ag-ES-gm (6)

Based on the hypothesis of flat sections, we obtain for the coordinate z,, ., and the normal
force and moment generated from tension stresses in concrete,

&
btl red
thl red = (h X)
Evt2

1

=D 2y og Oy + b'(h —X- Zbu,red)‘o'btz =

N
bt 2

I\)II—‘

b-(h—x)- Zotred bt red o, +b-(h— X){l— b, red j o, =

Ept2

= b'(h - X)'[l_ 82btlyred J'O-btz
Ept2
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1 h 2 h h-x-z re
M, :E'b'zbtl,red '(X _E+§'th1,redjo-bt2 + b'(h —X= Zbu,red)'(z _%)O—btz =

:1 b- (h X) btl red |:[1+ g gbtl,redJ. X + [g gbtl,red _EJ h:| Yo +

2 Epiz 3 & 3 & 2

(7)
VPRI T A SN Bl
bz btz e
) 2

= 1 -b. (h - X)- § .(gbtl’ red J — Eou,red +1|-X+ L gbtl red _ (gbtl' red j -h *Ohio

2 3\ & Epto 2 Epto Ept2

Now let's write down the equation of projection of all forces acting on the cross section onto the
axis of the element:

N, +Ng =N =N, =0 (@)
Given the expressions obtained above for the normal forces in this equation, we obtain the
following equation to determine the height of the compression zone of the cross section
1 b X2 X—a,
Oz > ACEg Gy, -
2 h-x Eireg  N—X

_u.&.gs.gm_b.(h_x).[l_ gb”vredj.gbtzzo
h—x Eotr

Having made the appropriate simplifications, we obtain the following quadratic equation for
determining the position of the neutral axis or the height of the compressible cross-sectional
area:

9)

D,-x*+D,-x+D,=0 (10)

oy Ebta, red o Epte, red
D =h.-—2 —2b-(1——’re Oy =b | 22+ | —= =2 -0y, |,
Ep1, red 28y, Ebt, red Epto

D,=2-A-El-g,+2-A-E, -&,+2-b-h- ( MJ-%,

Ept2

Where

&
D3=_2'aé"6%"Es"5bt2_2'(h_as)'A%'Es'5bt2_Z'b'hz'{l_zm—’m)'abtz (11)

bt2
. X . . .
If we now enter a variable & = ™ for the relative depth of the compressible cross-sectional area,
then the quadratic equation for determining this parameter is written as follows:
D,-&+D,-é+D,=0 (12)
Where
O-bz + gbtl, red 2

D, =

Opt2 " €1, red Ep2

D =2. A% E! Ry +2. As E gbt2+2_gbtlvf9d
b'h Opto b- h Opto Epr2

— a’ Ag’ , ( ) Ag Ebta, red
D,=-2- e El- &, 2-T E. &p—2- (1— im)%. (13)
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Since the height of the compressible cross-sectional area is determined, in the last case
considered, the moment of cracking will be determined as follows

M, =M, + M +M_ + M, (14)
Here, if we take into account the above expressions of the moments, we can write the following,

1 b-x*(h x) o x—a. (h
M ==.=2 | ___Z. —h2 7 S0 __a|-A-E. +
cre 2 h X [2 3j h—X (2 sj A% S ‘9bt2

gbl, red

h—-x-a, (h
+ﬁ'(5_as].As.Es.gbt2+ (15)

2 2
+1b(h—X) §_[gbtl,redj _gbtl,red +1]-x+ l.gbtl,red _(gbtl,redj h o
b
2 3 & Eht2 2 &y Ept2 ¢
It is more appropriate to write this equality as follows

Mcrc = b ) h2 Wpl(g) thZ (16)
In this case, the moment of elastic-plastic resistance of the section will be calculated as follows:

!

2 é:_is , ,
Wp,(g):%.f (l_éj Oy h-(l—ij.A;.Es'gbtu

1-8\2 3) Gy e 1-¢ h Otz
a
1-¢&-——= .
n h .(1_$).&._ES btz a7
1-¢ h Opt2

2 2
+ 1 X (1_ 5) § . (‘%tl, red ] gbtl red +11 é il 1 gbtl red (8bt1, redJ
2 3\ & bt 2 Eht2 Ebt2
And now let's consider the case when concrete in the compacted area of the section works in

an inelastic state. Note that in order to implement this case, the relative depth of the compressible
cross-sectional area must satisfy the following condition:

L R— (18)

o1, red T Ebrz
It should be noted that in this case, the expressions of the parameters N, and M, but will change

from the values calculated above. According to scheme 2, we get for the coordinate z,, ., the
following,

_ Sbrred
Zbl red nrt (h X) (19)
Eht2
Then for the parameters N, and M, under consideration, we can write that,

1 1,
Nb:E'b'Zbl,red'O-bz+b'(x_zb1,red)'o-b2 :_'b'M'(h_X)'O'bz"‘

Ept2

; ; (20)
bl:(z_i_ bl,redJ.X_ bl,red.hj|.sz
) )

+b-(x Conred (- x)j-abzz

Ept2

N |-
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1 2 h h X—=2Zy
MbZE'b'Zbl,red'O-bz'(g'zbl,red_X+Ej+b‘(x_Zbl,red)'O_bZ{__—bly dj =

2 2
:l.b.m.(h_x).{[g.a’“ed+1j.h—[l+g.Mj.x:|_ab2+ (21)
2 btz 3 & 2 3 &
+£-b-(x—m-(h—x)j-(h—x)-(1+8“"9”]-%2
2 btz btz

We concretize the equilibrium equation (8) taking into account the newly obtained equality (20)

lb 2+gbl,red _X_gbl,red_h 'O-b2+x_as'%'E;'gbt2_
2 Ept2 Ept2 h—x
) (22)
— X — &
- X )

Here, by performing the appropriate transformations, we obtain the following quadratic equation
for determining the height of the compressible cross-sectional area:

Q- x*-Q,-x+Q,;=0 (23)

The following markings are included here:

leb.[z_i_gbl,redj.abz+2.b'(1_gbtl,red].abt21

Epto 28y,

& &
szz-b-h-(uMJ-abz+2-Ag-E;-gm+2A-ES-gm+4-b-h-{1—MJ-am2,

Ept2 28y,

& &
Q3=b'h2' b1, red -Ub2+2~b'h2'[1— btl,redj.o_btz_i_

Ept2 Ept2

+ 2.8 AEgy, +2:(h-a) A gy

(24)

The quadratic equation for determining the relative depth of the compressible section zone in the
case under consideration, that is, when concrete is working in the elastoplastic phase in the
compressible section zone, looks like as the following

Q¢ -Q,-¢+Q,=0 (25)
Where

(51:(2"' ‘C"bl,red]. O-b2 +2_ gbtl,red ’

Ept2 Otr Epto

62:2.(14.8"“9“].%2 +2. A _Es"gbt2+2. A _Es'gbtz+4_2_5bt1,red

Ep2 Opto b-h oy, b-h oy, Epto

@:gbl,red . Oy 19 Ehtt, red +2.aé'/¥ ) Eé"c"th +2.(h—as)'A5 ) ES'Eth .

(26)
Ehto Oppo ) b-h? Ohto b-h?

bt2

Then, if we take into account equality (21) on the basis of equality (14), the expression of the
moment of crack resistance will be as follows:
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M, :l.b.%_fef’.(h _ X).{[E._gm'red +£J.h —(l+g._gb1v_'edj.x]ab2 +
2 btz 3 &, 2 3 &

.(X_gbl’_red.(h_x)].(h_x).[l_i_ gbl,red].abz _|_X__a5.[h_aéj.
Eht2 Eht2 h-x \2

h—x-a, (h
+ h—x '(E_as)'p%'Es'gbtz_'_

2 2
+1b(h _ X)' E'[gbtl,redJ _ ‘9bt1,red +1 X+ 1 gbtl, red _[‘%tl,redj h 'O-btz
2 3\ & Epta 2 &y )

This equality can also be written as equality (16), and in this case the expression of the moment
of elastic-plastic resistance of the section becomes concretized as follows:

Wpl(ég)ZE'M'(l—g)-{g.M+1_£1+g_gbl,red].é: ‘%4_

2 &y 3 & 2 3 &

+
N |-
o

!
S

5_7 ' ' !
+1.(§_M.(1_§)].(1_§).(1+ ‘9b1-fed],0b2 + h l_ij.i._ES'gbt2+

2 Ept2 Ept2 Oz 1-& \2 h)Db-h o (28)
1-¢- &
+—h .(l_ij_i‘—Es"s‘btz_}_
1-¢ 2 h)b-h o,

2 2
+ l . (1_ 5) E .(gbtl, red ] . gbtl, red +11 é: n 1 . gbtl, red (‘c"btl, red j
2 3 & Epia 2 &y Enr

Thus, for the case when the concrete in the compressed zone of the section was working at the
elastic-plastic stage, appropriate analytical expressions were also obtained to determine the
relative depth and moment of cracking of the compressed zone of the section on the eve of crack
formation.

The main conclusion

On the basis of a nonlinear deformation model using diagrams of double deformations of

materials, appropriate analytical formulas have been obtained to determine the parameters and

moment of crack resistance characterizing the state of stress deformation formed in the section
on the eve of crack resistance, for cases of concrete working in elastic and elastic-plastic phases
in the compressed zone of the section.

Literature

1. Kolmogorov, A.G., Plevkov. V.S. Calculation of reinforced concrete structures according to
Russian and foreign standards. Moscow : Publishing House of the DIA, 2011. — 496 p.

2. Gadzhieva U.M. Calculation of compressed reinforced concrete elements of circular cross-
section using a nonlinear deformation model//The expert: Theory and Practice, 2021, No.5,
pp.13-20.

3. Sanzharovsky R.S., Veselov A.A. Theory of calculation of building structures for stability and
modern standards. - St. Petersburg, Moscow: DIA, 2001. 126 p.

4. Beglov A.D., Sanzharovsky R.S. Theory of calculation of reinforced concrete structures for
strength and stability. Modern standards and European standards. - St. Petersburg, Moscow:
DIA, 2006. 222 p.

5. Trekin N.N., Kodysh E.N. Calculation of the formation of normal cracks based on the
deformation model // Industrial and civil engineering. 2016. No.7. pp. 74-78.



Nel. 2024 AZORBAYCANDA INSAAT vo MEMARLIQ [ 9 |

6. Karpenko N.l., Radaykin O.V. Towards improving concrete deformation diagrams to
determine the moment of cracking and the destructive moment in bent reinforced concrete
elements // Construction and reconstruction. 2012. No.3 (41). pp. 10-15.

7. Veselov A. A., Hegai A. O., Hegai M. O., Nikolaeva S. P. Calculation of reinforced concrete
elements for crack formation // Bulletin of Civil Engineers. 2016. No. 3 (56). pp. 52-55.

8. Kodysh E. N., Nikitin I. K., Trekin N. N. Calculation of reinforced concrete structures made
of heavy concrete in terms of strength, crack resistance and deformations. — Monograph, M.:
Publishing House of the Association of Construction Universities, 2010. — 352 p.

9. SP 63.13330.2018. Concrete and reinforced concrete structures. The main provisions. JSC SIC
Construction.NIIZHB named after A.A. Gvozdev. Moscow, 2018-148 p.

Istifada olunmus adabiyyat

1. Konmmoropos A.T'., [TneBkoB. B.C.PacdeT kxene300€TOHHBIX KOHCTPYKIIUN 1O POCCUUCKHM U
3apyOekHbIM HOpMaM. MockBa : M3n-Bo ACB, 2011. — 496 c.

2. TamxueBa Y.M. Pacuer cxkaThIX Kelle300€TOHHBIX 3JIEMEHTOB KPYIJOro MOMEPEYHOro
CEYCHHUS 110 HeJIMHEHHOM nedopManinoHHoi Moenn//Dkcrept: Teopus u npaktuka,2021, Ne5,
c.13-20.

3. Camxaposckuii P.C., BecenoB A.A. Teopusi pacdera CTPOHWTENBHBIX KOHCTPYKLUUH Ha
YCTOMYHBOCTb U COBpeMeHHbIe HOpMEIL. - CI16-M.: ACB, 2001. 126 c.

4. berno A.Jl., Camxaposckuii P.C. Teopus pacuera xejie300€TOHHBIX KOHCTPYKIMH Ha
MMPOYHOCTh M ycToHumBOCTh. CoBpeMeHHbIe HOpMBI U EBpoctanmaptel. - CII6-M.: ACB,
2006. 222 c.

5. Tpexun H.H., Kogpmmr 3.H. Pacder mo oOGpa3oBaHMIO HOPMaJIBHBIX TPEIIMH HAa OCHOBE
nedopMannoHHON Mozeny // [IpoMbIIIICHHOE ¥ TpaKIaHCKOe CTPOUTenheTBO. 2016. Ne7. C.
74 —T78.

6. Kapnienko H.U., Pamaiikun O.B. K coBepmieHcTBOBaHMIO TuarpamMm aedopMUpOBaHus OETOHA
JUTSI OTIpeIeJICHUsI MOMEHTa TPEIIMHOOOpa30BaHuUs U Pa3pyILIAONIETO0 MOMEHTA B U3TH0AEMBIX
XKene300eTOHHBIX 3eMeHTax // CTpouTenbeTBO U peKoHCeTpykums. 2012. Ne3 (41). C. 10 — 15.

7. BecenoB A. A., Xerait A. O., Xeraiit M. O., Hukonaea C. II. Pacuer kene300€TOHHBIX
AJIEMEHTOB 110 00pa30BaHUIO TpenuH // BecTHUK rpaknaHckux wrkeHepoB. 2016. Ne3 (56).
C. 52-55.

8. Kompmr O. H., Hukutur U. K., Tpexun H. H. Pacuer xene300€TOHHBIX KOHCTPYKIUH W3
TSKEJIOro OeTOHa MO MPOYHOCTH, TPEIIMHOCTOUKOCTH U nedopmanusM. — MoHorpadus, M.:
M3paTenscTBO Acconmanuu CTpOUTENbHBIX BY30B, 2010. — 352 c.

9. CII1 63.13330.2018. beroHHbIe U ke1€300€TOHHBIE KOHCTPYKIMH. OCHOBHBIE MoJI0KeHHsT. AO
HUILL CrpourtensctBo. HUMDKDB um. A.A. I'Bo3aeBa. Mocksa, 2018-148 c.



AZORBAYCANDA INSAAT vo MEMARLIQ Mel. 2024

UOT 624.072

ZOLZOLO ZAMANI YERALTI KANALIiZASiYA BORU KOMORLORINO
SEYSMIK QUVVOLORIN UFUQI TOSIRININ ARASDIRMASI
M.Haciyev', T.Riistomli®
1Azorbaycan Memarlq va Insaat Universiteti, Baki sahori
2Hydrotrans Engineering ETM MMC, Baki sahori

HCCIEAOBAHUE TI'OPU30HTAJIBHOI'O BO3I[EP1CTBHH
CEMCMUYECKHUX CWJ HA MNOJA3EMHBIE KAHAJIM3AIIMOHHBIE
TPYBOIIPOBO/JblI BO BPEMS 3EMUIETPACEHUSA
M .T'adncues', T.Pycmamnu?

YAsepbaiiooncanckuii Yuusepcumem Apxumexmypuol u Cmpoumenscmea, baxy
2Hydrotrans Engineering H/1] OO0, Baky

STUDY OF THE HORIZONTAL IMPACT OF SEISMIC FORCES ON
UNDERGROUND SEWER PIPELINES DURING AN EARTHQUAKE
M.Hajiyev!, T.Rustamli?

Azerbaijan University of Architecture and Construction, Baku
2Hydrotrans Engineering RC Ltd., Baku

Xiilasa: Moqalo yeralt1 kanalizasiya borularinin gorginlik-deformasiya halini arasdirr.
Borularin diametri artdigca boru kamarinin sothine perpendikulyar olan seysmik qiivvenin tosiri
artir. Qobul edilmis boru komori otrafdaki torpaqla miixtalif sortliklora (boyuna, enino vo saquli)
malik olan yaylar vasitosilo modellogdirilir. Seysmik tosir altinda boru komorinin dinamik
xasiyyotini ifado edon tonliyi Plaxis program tominati ilo hoall edilir. Tortib edilmis sortlik
matrislori vo kiitlo matrisi iimumi tonliyin hallina daxil edilmigsdir. Dartilma vo sixilma
gorginliklorini toyin etmok {i¢iin adadi hallin naticalori cadval soklinds toqdim olunur.

Acar sozlar: fibrobeton, boru, gorginlik, méhkomlik, sortlik, dartilma.

AHHoTauusi: B craTthe M3ydeHO HampsKEHHO-IE(POPMHUPOBAHHOE COCTOSHHE I10/3€MHBIX
KaHanu3aluoHHbIX TpyO. I[lo Mepe yBenuueHus auamerpa TpyO YyBelIMUMBaeTcs OOKOBOE
BO3/ICMCTBUE  CEMCMUYECKON Harpy3Kd Ha TIOBEPXHOCTh TpyOompoBonaa. IIpuHATHII
TpyOOIIPOBOJ] MOJETUPYETCS] C OKPY)KAIOIIUM TPYHTOM IPH TOMOIIbIO NPYXHH pPa3InYHON
KECTKOCTH (TMPOMOJIBHOM, TONEPEYHOM W BEPTUKAJIBHOM). VYpaBHEHHE JUHAMHYECKOIO
MOBEJEHUsI TPyOOIpOBOJA IpPH CEMCMUYECKOM BO3ACHCTBMM pEIIaeTCss C  IOMOIBIO
nporpammHoro obecrieuenus Plaxis. CoctaBieHHbIe MAaTPHUIIBI JKECTKOCTH M MaTpUIa Macc ObUIH
BKJIIOYEHBI B pellIeHne o0IIero ypaBHeHUsl. Pe3ybTaTsl YHCICHHOTO PEIIeHUs 10 ONpeIeIeHUI0
PaCTATUBAIOIINX U CKUMAIOIINX HANIPSOHKEHUH MPeICTaBICHbI B TAOIMYHON opMme.

Kuarwuesblie ciioBa: ¢pudpobdeToH, Tpyda, HanpspKEHHUE, TPOYHOCTh, )KECTKOCTh, PACTsHKCHHE.

Summary: The paper studies the stress-strain state of underground fiber-reinforced concrete
pipes. As the diameter of the pipes increase, the lateral effect of seismic load on the surface of
the pipeline increases. The accepted pipeline is modeled with the surrounding soil using springs
of various stiffnesses (longitudinal, transverse and vertical). The equation for the dynamic
behavior of the pipeline under seismic influence was solved using the Plaxis software. The
compiled stiffness matrices and mass matrix were included in the solution of the general
equation. The results of the numerical solution for determining tensile and compressive stresses
are presented in tabular form.

Key words: fiber concrete, pipe, stress, strength, stiffness, tension.

Giris: Bu giinkii aktual vozifolordon biri yeralti boru xatti obyektlorinin tohliikasizliyinin
artirtlmasidir. Intensiv tobii tasirloro qars1 yiiksok zoiflik seysmik tohliikali zonalarda
layiholondirma, tikinti va istismara xiisusi yanagmalar talob edir.

Hazirda yeralti boru komoarlorinin seysmik davamliginin hesablanmasi yalniz seysmik
dalgalardan uzunmiiddoatli yiiklor osasinda aparilir. Ufiigi yiiklorin tosiri nozors alnmir. Boyiik
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magqnitudali zalzalalor tigiin méhkomliyin hesablanmasinda belo yanasma, borunun alave enino
gorginliyindon zadsalonmoasi ehtimalina gora, tamamilo diizgiin deyil [10].

Ufiigi seysmik yiiklorin yeralti boru komarlorinin {imumi gorgin-deformasiya vaziyyatinin
giymotlondirilmosi vacibdir. Bunun noazoro alinmasi yeraltt komarlorin tohliikasizliyinin
artirilmast tiglin boyiik praktiki shomiyyat kasb edir.

Seysmik tasir altinda yeralt1 boru kamoarinin hesablanmas iiciin iki 6l¢iiliit model
Zslzolo zamani seysmik qiivvanin enina Vo uzununa oxuna tasiri ilo iist qruntun tazyiginin tasiri
altinda boru kamori Y oxu boyunca yerdoyismo qruntun ¢okiintiisii Z oxu boyunca bas verir.
Layiha sxeminds iki 6l¢iilii model iizra boru kamarlarinin ayilmasi, boru kamarinin torpagla
birlasdirilmasi yaylar sistemi ilo avaz olunur. Yeralt1 boru modelinin diferensial tonliyini yazmag
olar [4, s.121]:

Mo (uy) + 9 (up) + K(Uy) = =M, (dp) 1)
Burada M, = My, + Mg, — "boru+qrunt” sisteminin {imumi kiitlosi; M, — boru kiitlosi;
Mg, —gruntun birlosmis kiitlesi (Mg, =~ 0,5M}) ; u, , U, , i, — sira ilo yerdoyismo, siirat va tocil;
K — borunun yerdoyismosi zamani elastiklik omsali; ii, - seysmik dalganin tonliyini matris
soklinds yazmagq olar [4, s.121]:

[M]{it} + [p){u} + [K{u} = [M]{uo} @)

burada [K], [M] — borunun sartlik va kiitlo matrislori [7];

FITYYSTYFSTIFFLT,
éiiiiiii@iiiiiié

Qrunt yayimn sartliyi kn

Sakil 1. Boru kamoarinin atrafdak qruntuh modellagmasini gostaran hesabi sxem

[u], [1], [it] — sira ilo yerdoyismo, siirat vo tocil matrislori; [ii,] — alinan seysmik dalga tacilinin
matrisi.
«Boru+grunt» sisteminds normal va toxunan gorginliklor bir biri ils oalagalidir [4, 7]:

0-7’1 —_ KTL KTLS un
{ T } B Ksn Ks {us} (3)
burada un — normal iifiiqi yerdoyismasi; Us — boyuna toxunan yerdayismasi; Kns Vo Ksn — normal

Va toxunan yerdayismalar arasi sartliklori. Normal va toxunan sartliklori asagidak: sokilda
yazmagq olar [10]:

_ E(1-w
no (1+Mg(1—2u) )
KS = 2(1+H-) (5)

burada E vo u — smaq yolu ilo toyin olunmus fibrobeton materialinin elastiklik modulu Vo
Puasson amsali. Kiitlo matrisasi asagidaki sakilds yazila bilor [4, s.121]:

My, My,

e o) ©
Matris elementlorino fibrobeton materialinin sixligr, borunun en kosik oOlgiilori, elementlorin
uzunlugu, boru en kosiyinin otalot momenti daxil olur. Hor bir diiyiin elementi {igiin kiitlo matrisi
asagidaki sokilds yazila bilor [12]:

m; 0 0 0 0 0
Mi] = 0 0 0 Lexi —Ixyi —Ixzi (7)
0 0 0 Ly Ly —lyy
L 0 0 0 _szi _Izui Izzi E
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Boru komorinin qruntla baglantilari topa kiitlolorlo modellonir. Bu zaman topa kiitlolor sonlu diiyiin
elementi mi, otalot momentlori 180 Iyyi, Ixyis Ixzis Iyxis Iyxis yzi s Lzxis Lzuis 12z ifado olunur.

AZORBAYCANDA INSAAT va MEMARLIQ

Yeralti boru koamorinin seysmik tasirina hesablanmasi iiciin ti¢ol¢iiliit modeli

Ugolgiilii sistemds boru kemori qruntla birlikds ii¢ istiqgamotdo isloyan fargli sortliys malik olan
yaylar vasitasi ilo modellanir [5, 13]. Boyuna sartlik matrisi asagidaki kimi yazila bilor [4, s.121]:

EA  _E4A
[Kp,axial] = LEA E;:l (8)
AL
Sakil 2. Plaxis 3D vasitasila boru kamarinin gruntla birlikda modellayan hesablama sxemi [12]
12 6L —-12 6L
EI| 6L 4L*> —6L 2L?
[K-praceral =33 12 Z61 12 ZeL ©)
6L 212 —6L 412
Bir element ii¢iin toplam sartlik matrisi bu sokildo yazila bilor [12]
_ 2 2 -
=0 0 -2 0 0
0 12 6L O —-12 6L
EIl 0 6L 41> 0 —6L 2L?
[Kp] =73 2 2 (10)
I N
0 -12 —-6L 0 12 -—6L
L0 6L 212 0 —6L 412

Ucblgiilii sisteminda borunun garginlik-deformasiya halimin gostoran adadi modellomasi

Plaxis

3D wva

SAP2000 programlar1 vasitasilo

«boru+grunty»

sisteminin  ti¢Ol¢iilii

modellonmasi aparilmisdir. Soziigedan iki program sonlu elementlor Gisulu asasinda qurulmusdur
Vs ingaat vo mithondis-geoloji layiholords genis yer almigdir.

Hesablamalar foza deformasiya soraitinda aparilmisdir. ilk 6nco baxis quyusu va ona birleson boru
komoari layihalondirilmisdir. Qurgu altinda timumi galinligi 30m olmagla iki lay qrunt nazors
alimmigdir. Bir birino baglanan kanalizasiya borulart SAP2000 programi vasitasilo modellonmisgdir.

Sakil 3. SAP2000 programinda boru kamarinin modellonmasi
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Hesablama zamani tistdoki qruntun, yol geyimin ¢okisi, nogliyyatdan diison statik vo
dinamik ytiklor vo boru komorins tosir edon {ifiiqi seysmik qiivvo nozore alinmigdir. Hesablamada
4272 tetraedr vo 4438 diiylin noqtolori istifado edilmisdir. Yaranan gorginliklor Cadvel 1-do
goOstorilmigdir.

Cadval 1
- Maksimal dartilma Maksimal sixilma
Ne Borunun novii e ve s 4 . re e -
garginliyi ¢, MPa garginliyi o’, MPa
1 Damir-beton boru 20 20
2 Polad fibral fibrobeton boru 17 17
3 | Polipropilen fibrali fibrobeton boru 14 14

Naticalor

1. Fibrobeton borularda domir-beton borulara nisbaton gorginliklorin asagi qiymatloti ondan irali
golir ki, bu borularda ¢atlar daha gec bir zamanda yaranir.

2. Borunun diametri vo kiitlosi artdiqca onun iifiiqi vo saquli yerdoyismoasi do artir. Bununla
olagadar iri diametrli boru komorlorin altinda xiisusi konstruktiv todbirlorin goriilmasi vacibdir.

3. Fibrobeton borularin gorginlik-deformasiya halina tosir edon seysmik qiivvenin enino
komponentinin arasdirilmasimin naticolori  «Evrascon» MMC torafindon tortib edilmis
Texniki Sortlors daxil olunmusdur.
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PROTECTIVE FASTENING OF COASTAL SLOPES FROM SHAPED
CONCRETE AND REINFORCED CONCRETE BLOCKS
Ph.D. Gabibov F.G. Azerbaijan Research Institute of Construction and Architecture
engineer Habibova L.F. HALLYBURTON company, USA.

AHHOTanus: B craTthe OTMEUaeTCs, YTO KOHCTPYKIMHM OCTOHHBIX M JKEJIE300€TOHHBIX OJIOKOB
HMEIOT pa3n4yHbIe TeoMeTprueckue KoHpurypaimu. [Ipu npoextrpoBaHun OeperoBbIX KPEIUIeHUH UX
(hacoHHBIX OJIOKOB CIIEYeT YYHTBIBATH, YTO B MPOIECC YCTPOWCTBA HAOPOCKH OOBEM IYCTOT B HEH
cocrtaBisieT 47-55%, a moce yrjoTHEHHS 10| BO3ACHCTBUEM MOPCKOTO BOTHEHHSI M COOCTBEHHOM CHJIBI
TsokecTd — 10 40%. OCHOBHBIMH XapaKTEPUCTUKAMU (PACOHHBIX OJIOKOB SIBJISIOTCS T€OMETPUYECKHE U
wIoTHOCTHOBecoBble. [Ipu kmaccudukammm (acoHHBIX OJOKOB B KauecTBE OCHOBHOrO (pakTopa
MPUHAMAIOT (OPMY TOBEPXHOCTH, MOJPA3ICIsAA MX Ha KPUBOJIMHEHHBIC W IUIOCKOTpaHHbIC. Bechma
MIEPCTIEKTUBHO HCIIONB30BAHUE PA3IMYHBIX OTXOAOB Uil pa3pabOTKM KOHCTPYKIIMHA M TEXHOJIOTHH
W3rOTOBJICHHUSI PJKOHOMUYHBIX (JaCOHHBIX OJIOKOB.

KioueBbie ciioBa: Geper, oTKoc, 6eToH, (DacOHHBIN OJIOK, KOHCTPYKIIMS, 3allIMTHOE KPEIUICHHE,
KJIacCU(UKAIINS, OTXO/IBI.

Xiilasa: Mogalodo geyd olunur ki, beton vo domir-beton bloklarin dizaynlart miixtolif hondasi
konfiqurasiyaya malikdir. Onlarin formali bloklar1 {igiin sahil barkidicilori layihalondirilorkon nozors
alnmalidir ki, doldurucunun qurasdirilmasi zamani onun i¢indoki bosluglarin hocmi 47-55% vo
doniz dalgalarmin vo 6z ¢okisinin tosiri altinda sixildigdan sonra - 40%-0 qgodor toskil edir. Formali
bloklarin asas xiisusiyyatlori hondasi vo sixlig-¢okidir. Formali bloklari tosnif edorkon sothin formasi
onlar1 oyri vo diiz konarlara ayiraraq osas amil kimi gétiiriiliir. Iqtisadi formal bloklarin istehsal1 iiciin
konstruksiyalarm vo texnologiyalarin iglonib hazirlanmast ti¢iin miixtolif tullanti materiallarinin istifadosi
¢ox perspektivlidir.

Acar sozlar: sahil, yamac, beton, formali blok, dizayn, qoruyucu borkitmo, tosnifat, tullanti.

Summary: The article notes that the designs of concrete and reinforced concrete blocks have
different geometric configurations. When designing coastal fastenings for their shaped blocks, it should
be taken into account that during the process of installing the fill, the volume of voids in it is 47-55%, and
after compaction under the influence of sea waves and its own gravity - up to 40%. The main
characteristics of shaped blocks are geometric and density-weight. When classifying shaped blocks, the
shape of the surface is taken as the main factor, dividing them into curved and flat-edged. The use of
various waste materials for the development of structural designs and technologies for the production of
economical shaped blocks is very promising.

Key words: shore, slope, concrete, shaped block, design, protective fastening, classification, waste.

1. BBengenme: 3amUTHBIM  KPEIUICHUSM OEpEroBBIX OTKOCOB M3 (PaCOHHBIX OETOHHBIX U
Kene300eTOHHBIX 0510K0B TocBseHs! padoTs! I'.H.CmupHoBa, b.®.IoproHosa u ap. [1], B.I'.fIkoBenko
[2], I1.C.HukepoBa u A.B.Mummna [3], T.I'.Cmupnosoii, }O.I1LIIpasausua u I'.H.Cmuphrosa [4] u ap.

3ammTHOE KpeIUIeHHue OeperoBBIX OTKOCOB U3 (DaCOHHBIX OCTOHHBIX U JKEIC300€TOHHBIX OJIOKOB
YCTpanBaeTCsl HE MEHEE YeM U3 JABYX CIIOCB.
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Bunb! pacoHHBIX GJ10KOB MMOKa3aHbl HA pUCYHKaxX 1 1 2.

Puc. 1. Buowi ghucypruvix ¢haconnvix 610K08 0 KpenieHus Oepeco8bix OmMKOCo8:
1- cexcanee; 2 — eexcanoo; 3 — cmanoo; 4 — mempasoep; 5 — noavili mempa’oep,
6— mempanoo; 7 — doaoc (cmabap); 8 — cmabum; 9 — ky6

Puc. 2. Buowl pucypnuvix ghaconunvix 610K08 0 KpenyieHus 6epe2oguix 0MmKOCo8:
1 —mpubap, 2 — esxnc; 3 —I1-0n0x; 4—H-010K; 5 —cmabuionod, 6 — eanmeneobpasHvl 610K,
7 — ceaznvie 6n10xuU; 8 — coopuwiii maccus muna ML 9 — ounozasp

2. OcHOBHble TNPHHUMIBI NPOCKTHPOBAHHMA OETOHHBIX H  KeJe300eTOHHBIX
(dpaconnbIx 0J10K0OB

[Ipu mpoexkTupoBaHUK OEpEroBbIX KperuieHuH UX (PacOHHBIX OJIOKOB ClIeyeT YUUTHIBATh,
YTO B IPOLECC YCTPOMCTBa HAOpOCKM 00BeM IycToT B Heil cocrtaBiser 47-55%, a mocie
YIUIOTHEHUS TOJ BO3/IEWCTBUEM MOPCKOTO BOJHEHHUS W COOCTBEHHOM cuibl TskecTH — 10 40%.
HauGonpime Harpy3ku 6J10KH HCHBITHIBAIOT IPU YKJIa/IKe U 0COOEHHO IPU CBOOOHOM IaJJCHHH.

[IpuBenneM OCHOBHBIE XapaKTEPUCTUKU (DACOHHBIX OJIOKOB.

TI'eomempuyeckue xapakmepucmuku 610k06:@opmMa, OT KOTOPOU TTIaBHBIM 00pa3oM, 3aBHCUT
YCTOWYMBOCTb, CHOCOOHOCTH K 3aKJIMHUBAHUIO U 3aLEIUISIEMOCTh B TEJIe COOPYKEHHUS;
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JUHEWHBIE pa3Mephl, 3aBUCSIINE OT BETUUMHBI U CTETICHH BHEIIHUX YCHJIUN U BO3JICUCTBUH,
a TaKKe THUNA CTPOUTENFHBIX MAIIMH ¥ MEXaHH3MOB, HCIOIB3YyEMBIX TIPH BO3BEACHUHU
COOPYKEHHSI; 00beM;

IUIOINAAb TIOBEPXHOCTH, XapaKTepU3YIOIash CTETeHb B3aWMOJEHCTBHS KOHCTPYKIIMU C
OKpY’Karolel cpeoil, 00beM U CTOMMOCTD OMayOOUHBIX PadoT;

MIOJIOKEHHE TICHTPA TSHKECTH, OTIPEICIISIIONIEe CTEIIEHb YCTOMYMBOCTH OJIOKA.

®dacoHHbIE OJIOKH OIICHUBAIOTCS TAKXKE [0 OTHOCUTEIHHBIM WM YCIOBHBIM T€OMETPUUIECCKUM
XapaKTePUCTHKAM:

COOTHOIIEHUIO OCHOBHBIX JIMHEHHBIX PAa3MEpOB, BIUSIONIEMY Ha MOKA3aTeNId YCTOMUYUBOCTH
M 3alleIIIeMOCTH OJIOKa;

OTHOLICHHIO O00bEMa COOpYKEHUs K o00beMy Marepuana OJOKOB, OLIEHUBAIOIIEMY
MOPUCTOCTh PACCMATPUBAEMOr0O OJIOKA U IEJIOTO COOPYKECHHUS;

OTHOLICHHUIO IUIOIIAJAM TIOBEPXHOCTH OJIoka K €ero o0beMy, XapaKTepH3YyIOLIEMY
KOMITAKTHOCTB OJIOKA M CTETICHb TIOABEPKCHHOCTH BHEIITHIM BO3ICHCTBHUSIM.

IInomnocmuosecosvie xapakepucmuki )acoHHbIX O10KO08:

Mmacca;

IUIOTHOCTh MaTepuaia (OTHOIICHHE MaCChl K 00bEMY);

IJIOTHOCTh COOpPYXeHUs (HaOpoCKa WM KJaJKa) HaJ BOJOW (OTHOIICHHE MAacChl OJIOKOB K
00beMy, 3aHUMaeMOMY UMH, BKITIO4Yast 00BEMBI 110D );

MJIOTHOCTh COOPY>KEHHS 1O/ BOJAOW (OTHOIIEHHWE MAacChl OOKOB M BOJBI B MOpax K 00bEMY,
3aHMMaeMOMY OJIOKaMU U TIOPAMH).

B 3aBHCHMMOCTH OT NEPEUYUCICHHBIX XapaKTEPUCTUK MPOSIBISIIOTCS OCHOBHBIE CBOMCTBa
OJIOKOB: MX YCTOWYHMBOCTh Ha ONPOKUABIBAHHE M CKOJBKEHHE Ha IOBEPXHOCTH WU B TeJje
COOPYKEHHUS, 3aKIMHUBAHUE, 3aLETUISIEeMOCTb.

Kak m B OOBIKHOBEHHBIX MAaCCHBaX, YCTOMYMBOCTH (PacOHHBIX OJOKOB B HaOpocke
o0ecreynBaeTcss He CTOJBKO CHJIAaMU TpPEHHUS, CKOJIBKO 3a CYET CLEIJICHHs BBIIINekKAIIUX |
HIDKeNexamux MaccuBoB. OnmHako Onaromapsi 0COOCHHOCTSM T€OMETPHUYECKUX XapaKTEPUCTHK
¢dacoHHbIX OJIOKOB (Kak, HampuMep, IOHMKEHHOE pACIOJIOKEHUE IIEHTpa TKECTH) UX
YCTOWYMBOCTh HA OTKOCE 3HAYMTEIBHO BBIIIE, YE€M y MAaCCHBOB NPAaBWIBHOW (OPMBI, 3TO
JIOTycKaeT Oojiee KpyToe 3al0XKeHHe OEperoBbIX OTKOCOB, a CJEI0BAaTelIbHO, IKOHOMHOE
pacxo/loBaHHE MaTepHaa.

Knaccuguxayus ¢aconnvix 6Onoxos. V3BecTHO Ooniee TMATHUAECATH HCKYCCTBEHHBIX
(hacoHHBIX OJIOKOB, HEKOTOPBIE U3 KOTOPHIX NIOKAa3aHbI HA pUCYHKax 1 u 2.

[Mpu xnaccupukanmuu (pacoHHBIX OJOKOB B KadyecTBE OCHOBHOTO (haKkTopa MPUHUMAIOT
(bopMy MOBEpXHOCTH, TMOApA3Jesis MX HAa KPUBOJMHEWHBIC (LIap, TETpamoJ, TPHIION, Tpuoap,
CTaOUT U T.1.) U IUIOCKOTpaHHbIe (KyO, rekcaner, TeTpasap, A0JI0C, aKMOH U T.1I.).

[Mpunnun pa3aeneHust OJOKOB Ha 3TH JBE TPYNIBI OOBICHIETCS TeM, YTO KPHUBOJIHHEHHBIC
OJIOKM TIpeAnoyiaraloT OrpaHHYEHHYI0 O00JacTb HM3MEHEHHS TMOPUCTOCTH Tella COOPYKEHHS.
[Inockorpanneie (acoHHble OJOKM MOTYT CO3[aBaTh O€pEroyKpElUTENIbHBIE COOPYKEHUS C
MOPUCTOCTHIO0, U3MEHSIIONICHCS OT HyNs M0 OONBUIMX BeIWMYMH. BO BCeX APYrHX OTHOIIEHUSX
TaKoe pa3/ieJIeHHe yYCIOBHO.

B ocHOBy kiaccupukanmMu MOXKHO TIONOXKUTH W JPYrod TpHU3HAK, HampHUMep,
CUMMETPHYHOCTh WJIM aCCUMMETPHYHOCTE (hopMBI. B TakoMm ciydyae dacoHHBIE OJIOKH pa3iemsioT
Ha [EHTPaTbHO-CUMMETPUYHBIE, [EHTPaIbHO-TY4EBbIE, OCECUMMETPHUYHBIE,
TUIOCKOCUMMETPUYHBIE W acUMMeTpHuHble. [lo CTpOHMTENBHO-TEXHOJOTHECKUM TpHU3HAKaM
(acoHHbIe OJIOKH pa3iesOT Ha: MOHOJIUTHBIE, COOpHBIE, COOPHO-MOHOJIMUTHBIE U T. 1.

KoM4ecTBO 31€MEHTOB GeperoyKpermuTeIbHOTO MOKPHITHS U3 (hacOHHBIX 610K0oB Ha 100 M2
U €ro TOJIIIKHY OINPeNeNsIoT 1o GopmyIe:

N =100-n-k(1-n, R/(,/G) ; 1)
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t=n-k, 3Gly,, (2)
rae N — KonuyecTBO 31€MEHTOB ((pacoOHHBIX OJOKOB); N — KOJMYECTBO YKJIAIbIBAEMBIX CIIOEB
(bacoHHBIX OJOKOB; N — MOPUCTOCTH OEPErOyKPEIUTEIBHOIO MOKPBITHS U3 (DACOHHBIX OJIOKOB; Ky
- KO3(QULUEHT CIOMCTOCTH, ompenensemsiii no tadbmuue 1; G — macca dgaconHoro Gnoka; y, -
IUIOTHOCTh MaccHBa U3 ()aCOHHBIX OJIOKOB; t — TOJIIMHA OEPEroOyKpenuTeIbHOTO MOKPBITHS U3

(hacoHHBIX OJIOKOB.
OcHoBHbIE TapaMeTPbl (eperoyKpenuTeIbHOro NOKpbITUs H3 GpacoHHbIx 0,10k0B . Tabauya 1

- ° = 5 A c Koadppumment ky mpu A/ h
e = == S E
®aconnble 3 d;a S g £ c Z
- g 5528 |E5 |<10| 15 | 2 30 40
g 2 |85 |2¢8
=z
OOBIKHOBEHHBIC | HAOpOCKa 1,18 0,47 0,021 | 0,016 | 0,012 0,0095 0,0076
OCTOHHBIC
MAaCCUBEI
B BHJIC Ky0a
B Buze HaOpoCKa 1,05 0,47 0,021 | 0,016 | 0,012 | 0,0095 0,0076
napasuIenure/ia
Terpanopt HaOpocka 2 1,04 0,50 0,0080 | 0,0069 | 0,0060 | 0,0041 0,0035
KBaapumoipt VKA KA 1,04 0,50 0.0058 | 0,0048 | 0,0039 | 0,0029 0,0025
Tomsie Habpocka 2 0,90 0,55 0,014 | 0,0096 | 0,0085 | 0.0058 0,0050
TeTPadApsI VKIIaJIKa 0,90 0,55 0,0081 | 0,0068 | 0.0055 | 0,0040 0,0036
Jlnano st HaOpOCKa 2 0,95 0,55 0,0057 | 0,0052 | 0,0046 | 0,0035 0,0029
(axmoH) YKIIa/IKa 0,95 0,55 0,0049 | 0,0039 | 0,0030 | 0,0024 0,0020
Tpubapsr HaOpocKa 2 1,02 0,54 0.0057 | 0,0052 | 0,0046 | 0,0035 0,0029
YKJIaIKa 1,13 0,47 0,0034 | 0,0028 | 0,0023 | 0,0019 0,0015
I'excaneru Habpocka 2 1,15 0,47 0,0043 | 0,0056 | 0,0049 | 0,0040 0,0039
YKJIaIKa 1,15 0,47 0,0034 | 0,0028 | 0,0023 | 0,0019 0,0015
Jlomnocer HaOpoCKa 2 1,01 0,63 0,0040 | 0,0033 | 0,0027 | 0,0023 0,0019
YKITaJIKa 1,01 0,63 0,0034 | 0,0028 | 0,0023 | 0,0019 0,0015
I'excabuTEI Habpocka 2 0,83 0,56 0,0043 | 0,0038 | 0,0031 | 0,0025 0,0020
YKITaJIKa 0,83 0,56 0,0036 | 0,0030 | 0,0025 | 0,0021 0,0017
Ienramoz, HaOpOCKa 0,83 0,56 0,0043 | 0,0038 | 0,0031 | 0,0025 0,0020

YcToitunBocTh (hacCOHHBIX OJIOKOB Ha OEPETOBOM OTKOCE OIICHHMBACTCS MO KOA(P(PHUIMEHTY
3alleMJICHHs, PABHOMY OTHOIICHHIO MOJABEMHOTO YCHWIHSA, MPUKIAIBIBAEMOrOo K  OJIOKY JUIs
U3BJICYEHUS] €r0 M3 HAOpPOCKH, BBINOJHEHHONM HAa TOPU30HTAJIBHOM IUIOCKOCTH, K Macce 3TOro
osoka. Benmmunna koaddurmenta 3akperienust u3amensercs ot 1,3 mo 3,2.

Macca »meMeHTOB (acoHHOW HaOpocku ykpemsieMoro Oepera G, pacmofioKEHHOW Ha
y4yacTKe OTKOCa OT BepXa COOpYXKEHHS [0 TIayOuHbl Z, ompeaenercs 1o ¢dopmyre,
COOTBETCTBYIOIICH COCTOSIHUIO MPEIEIHHOTO PABHOBECHS OT JCHCTBHS (PPOHTAIBHO TOIXOISIINX

K COOPY/KEHHUIO BOJIH:
G=k,p,h’V/ [(y,w/y ~1fJ1+m’ J @3)

rne y - IJIOTHOCTH OeToHa; M, =Ctg a; «a - yroa Hakiioa OTKoca Oepera K TOPU3OHTY;
k,- KOo3hduuent GopMbl s pasHBIX 3IEMEHTOB HAOpOcKH (ykianku) (hacoHHBIX OJIOKOB,
MpUHUMaeMbIi 1o Tadmuie 1.

3HayeHHEe MacChl SJIEMEHTA KPEIUIEHHs] yMHOXKAETCs Ha Koo QUIMEHT HanesxkHocTh K. .

PacderHasi 00eCcIEYeHHOCTh BHICOT BOJIH N B OEpero3aliuTHBIX COOPYKEHHSAX C KPEIICHHEM
(acoHHBIMU OJIOKaMHU IPUHUMAETCS paBHOH 2%.
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Becbma NEPCIICKTUBHO HCIIOJIb30BAHUC PA3JIMYHBIX OTXOAO0B JJIA pa3pa60TI<H KOHCTPYKI_II/Iﬁ

M TCEXHOJIOTHIH H3TrOTOBJICHUS SKOHOMMYHBIX q)aCOHHBIX 0JI0KOB 1 TUAPOTCXHUYCCKOIro M
MMpUPOAOOXPAHHOTO CTPOUTECIILCTBA.

1.

2.

3.

N

BriBoaBI
3almMTHOE  KperjieHHe OeperoBbIX OTKOCOB U3 (PaCOHHBIX OETOHHBIX M Kele300€TOHHBIX
OJIOKOB yCTpanBaeTCs HE MEHEE YeM M3 JIBYX CIIOCB.
KoHcTpykiun OGETOHHBIX M Kele300€TOHHBIX OJIOKOB HMMEIOT pa3IM4YHble IeOMETpPUYECKHE
KOH(UTypaluu.
[Tpu mpoexTupoBaHUK OEperoBHIX KpeIUIeHUH MX (pacoOHHBIX OJIOKOB CIEAYeT YUUTHIBATh, YTO
B Ipollecc YCTpoMCTBa HAOpockW 00beM MmycTOT B Heil cocraBiser 47-55%, a mocie
YIJIOTHEHHS TOJ BO3JEHCTBHEM MOPCKOTO BOJHEHHMS M COOCTBEHHOM CHIIBI TSXKECTH — JI0
40%.

. OCHOBHBEIMU XapaKTCPUCTHUKAMHA (I)aCOHHBIX OJIOKOB  SIBJISIIOTCSL T COMCTPHUYCCKUC U

IIJIOTHOCTHOBECOBBEIC.

. Ipu xnaccudukayu GpacoHHBIX OJOKOB B Ka4eCTBE OCHOBHOTO (paKTopa MPUHUMAIOT HopMy

MOBEPXHOCTH, MOAPA3JIeNsisl UX Ha KPUBOJMHEHHbIE (IIap, TeTpano, TPUIoa, Tpudbap, cTabut
U T.]1.) U TUTIOCKOTpaHHbIe (Ky0, TeKcalier, TeTpa’ap, 107I0C, aKMOH H T.J.).

. Becbma nepcnekTUBHO HCTOIb30BaHUE PA3IMUHBIX OTXOAOB AJI Pa3pabOTKH KOHCTPYKUHUN U

TEXHOJIOTHM H3TOTOBJICHHUS DKOHOMHUYHBIX (baCOHHBIX 6JIOKOB AJL TUAPOTCXHUYCCKOTO H
MPUPOIOOXPAHHOTO CTPOUTEIHCTBA.
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UOT 691

AZORBAYCANIN TOBIi EHTiYATLARINDAN SOMOROLI iSTIFADO YOLLARI

iqt. tizra f.d. Sirinova N.S., tex. iizra f.d. Sirinzada N.O., memar. iizra f.d. Caforov N. N.
Azorbaycan Insaat vo Memarhq ETI

YT SPPEKTUBHOI'O UCITIOJIb3OBAHUSA
MNPUPOAHBIX PECYPCOB A3EPBAI7LZDKAHA
k.o.1n. Hupunosa H C., x.m.u. lupunzade H.A., 0.¢h.no apx. /lxcagpapoe H.H.
Aszepoationcanckui HUH Cmpoumenvcmea u Apxumexkmypoi

WAYS OF EFFICIENT USE OF AZERBAIJAN'S NATURAL RESOURCES
PhD. Shirinova N.S., PhD. Shirinzadeh N.A., PhD. Jafarov N.N.
Azerbaijan Research Institute of Construction and Architecture

Xiilasa: Moqalado Azorbaycanin tikinti materiallart istehsali lizro tabii ehtiyatlari tohlil olunub.
Istehsal zamani yaranan tullantilardan miiasir tikinti materiallarinin istehsalini toskil etmokla tobii
ehtiyyatlardan samarali istifade yollar1 aragdirilib.

Acar sozlar: Miiasir tikinti materiallari, tobii ehtiyatlar, tullantilar, togkil etmoak, istifads yollari.

AHHoTanus: B craThe JaH aHATN3 HCMONB30BAaHUE MPUPOIHBIX PECYpCcOB AzepOaiimkana aJis
MPOM3BOJICTBA  CTPOMTENIBHBIX  MaTEepHAIOB. Tak ke TPOBEIEHbI HUCCJECIOBAaHHE TIO
3¢ (HEeKTHBHOMY HCTOJIB30BAaHUIO CBHIPHEBBIX OTXOJOB ISt MPOU3BOJACTBA COBPEMEHHBIX
CTPOUTETHHBIX MAaTEpPHAJIOB.

KuroueBble ci10Ba: COBpEeMEHHbIE CTPOMUTENbHBIE MAaTEPHAIIbl, IPUPOJIHBIE PECYPCHI, OTXObI,
OpraHU30BaTh, CIIOCOOBI HCITOJIH30BAHUS.

Summary: The article analyzes Azerbaijan's natural resources for the production of
construction materials. Ways of efficient use of natural resources have been investigated by
organizing the production of modern construction materials from the waste generated during
production.

Key words: Modern construction materials, natural resources, waste, to organize, ways of use.

Azorbaycanin milli sorvatlorindon olan tikinti materiallarindan XII osrdon baglayaraq bu giino
kimi mixtolif tikintilordo genis istifado olunmusdur. Tarixi abidolordo vo miiasir tikililordo
istifado olunan tikinti materialalrinin kimyovi torkibi, fiziki-mexaniki xiisusiyyotlori vo s.
Oyronilmis vo miixtolif tikinti materiallarinin respublika orazisindo genis istehsal saholori
yaradilmigdir.

Hazirda o6lkomizin inkisafi {i¢lin aktual olan tikinti materiallarinin istehsali saholorinin
qarsisinda mithiim shamiyyati olan bir ¢ox miirokkob masalolorin hoalli durur, yoni tikinti
materiallart  miiossisolorinin  istehsal istiqgamotlorinin  yeni iqtisadi  goraitin  toloblorino
uygunlasdirilmasi, regionlardaki tobii vo tokrar xammal ehtiyatlarinin istehsal prosesino colb
edilmasi, yeni bazar vo istehlakgilarin, maliyys veosaitlorinin miioyyon edilmasi, tarazli regional
inkisafin siirotlondirilmasi, yerli robotqabiliyystli mohsullarin daxili bazarlarda satigini vo xarici
bazarlara ¢ixis yollarinin axtarilmasi, bu sahoyo xarici investisiyanin colb edilmosi vo s.
masalalorin halli zamanin tolobidir.

Iqtisadiyyatin bir cox saholori kimi tikinti kompleksi vo tikinti materiallar1 istehsal edom
miiossisalorin samarali faaliyyati bir ¢ox amillordon asilidir. Beloki, tikinti materiallarinin uzaq
mosafoyo dasinmamasi iigiin istehsal saholorinin xammal monbalorine yaxin qurulmasi vo ya
togkili mogsodouygundur. Bu da tikinti materiallar1 istehsali saholorinin orazi iizro somorali
yerlogsmosini va onlarin ¢evik foaliyyotini zorurilogdirir.

Miiasir tolobloro uygun olaraq respublikanin regionlarinda tikinti materiallar1 istehsali
sahalorinin togkili, yeni sahalorin yaradilmasi va inkisafi iqtisadiyyatin inkisafina xidmaot edor.



AZORBAYCANDA INSAAT vo MEMARLIQ Mel. 2024

Inkisaf etmis bir ¢ox 6lkalords oldugu kimi, Azorbaycanda da istehsalin elo saholori var ki,
onlarmm siiratlo inkisaf etdirilmasi 6lko iqtisadiyyatinin inkisafinda tarazligin tomin olunmasinda,
ohalinin maddi rifahinin yaxsilagdirilmasinda miihiim rola malikdir.

Azorbaycanda bels istehsal sahalorindon biri do tikinti materiallar1 vo momulatlar istehsal
edon sahaodir, yoni bu sahads yeni istehsal saholorinin yaradilmasi yeni is yerlorinin agilmasina,
tikinti islorinin artmasina, votondaslarin maddi voziyyatinin yaxsilagmasina xidmot edir.

Tikinti materiallarinin istehsal sahslorindo yaranmis maliyys ¢atinliklori, istehsalin geyri-
somorali toskili, elmi- texniki toroqqinin nailiyyatlorindon tam istifado edilmomosi, texniki
tokmillogdirmanin masir standartlara uygun olmamasi yerli mohsullarin ixracini ¢otinlogdirir.

Hazirda tikinti materiallar1 sahalori lizro innovasiyalarin totbigino genis imkanlar yaratmaq
liclin dovlet qurumlarinin, elmi-texniki potensialin, sirkot vo assosiasiyalarin birge isinin toskili
zoruridir.

Tikinti materiallart istehsal saholorinin inkisafi vo yenidon qurulmasi {igiin
innovasiyalardan, miitoraqqi texnologiya vo konstruksiyalardan, habelo inkisaf etmis 6lkolordoki
tikintinin son tocriibalorindon istifads etmak istigamatindo do ¢ox islor goriilmolidir.

Tikinti materiallarinin istehsal sahalori sonayenin digor saholorindon forglonir. O, tikintinin
Oziiniin texnologiyasina tosir etmoklo istehsalin togkili ii¢lin lazim1 maddi bazanin yaradilmasina
komoklik gostorir.

Tikinti kompleksinin tolobatinin 6donilmasinde tikinti materiallar1 istehsali sahosinin
iimumi iqtisadi toyinati ilo borabor bu vo ya digor momulat vo materiallarin doqgiq toyinata malik
olmasi ilo do forqlonir, tikinti materiallarindan istifado Oziinomoxsus xiisusiyyotlorino goro
miixtolifdir.

Hal-hazirda Azorbaycanda istehsal olunan tikinti materiallari SSRI dovriindo istehsal
olunan materiallardan estetik cohoatdon forqlonss do inksaf etmis etmis Glkolords istehsal olunan
materiallardan forqlonir vo miiaasir standrtlarin toloblorini 6domadiyi {i¢iin ixract ¢otinlogir. Ona
gora do bu giin 6lkado aparilan tikinti-qurasdirma, yenidonqurma vo abadliq islorinds yerli
materiallar ilo yanagi idxal olunan mohsullardan da istifado olunur. Bu da, tikinti islorinin maya
doyearinin artmasina sobab olur.

Azorbaycan iqtisadiyyatinin osas torkib hissalorindan biri do tikinti sektorudur vo bu
sektorun inkisafina bilavasito yerli tikinti materiallar1 istechsalin1 miiasir standartlara cavab
veran innovativ mohsullarla tamin etmoklo nail olmaqg olar.

Tikinti materiallar1 bazar1 hacmina, strukturuna, mohsullarin satisina vo s. goro digoar
sahalordan farglonir. Tikinti materiallar1 bazarin1 taskil edon asas gostaricilorin tohlili bu istehsal
sahasinin inkisaf perspektivlorini miioyyonlosdirmoak ti¢iin vacibdir.

Hal — hazirda respublikanin tikinti materillar1 bazari iki qrupa boliiniir:

1. Daxili istehsal hesabina tamin olunan (sement, shangdasi, domir-beton, konstruksi-yalar, tizliik
materiallari, tikinti karpici, gips, shang );

2. ldxal hesabina tomin olunan (agac mohsullari, polad millor, metal konstruksiyalar,
keramikadan tikinti korpici, lak vo boyalar, divar kagizlar vs s.).

Son 20 ilde esas tikinti materiallarinin - sementin, shong dasinin, korpicin, gipsin, hotta
polad maftillorin, borularin yerli xammallar hesabina istehsal hocmi dofalorlo artmisdir.

Dovlot Statistika Komitasinin gostoricilorine asason 2022-ci ildo tikinti momulatlarinin
istehsal1 2020-ci il ilo miiqayisodo 176,9% artmisdir. Olkodo aparilan abadlig-qurasdiriima islori,
osas kapitala yonoldilmis investisiyalarda tikinti sektorunun paymin artmasi tikinti materiallar
istehsalinin artmasini siirotlondirmisdir.

Beloki, 2021-ci ildo osas kapitala yonoldilmis vesaitlordo tikinti sektorunun pay1
~24% , tikinti momulatlarinin istehsali iiglin yonlogdirilmis investisiyalarin pay1 isoa comi =1,1%
olmusdur.

2022-ci ildo iso osas kapitala yonoldilmis vesaitlords tikinti sektorunun payr =19,7 % ,
tikinti momulatlarinin istehsali {igiin yonlogdirilmis investisiyalarin payr iss comi = 0,6 %
olmusdur.



MNel. 2024 AZORBAYCANDA INSAAT va MEMARLIQ

2021-ci ildo istisadi foaliyyot novlori lizro istifadoyos verilmis osas fondlarda tikinti
momulatlarinin isthsali = 1,4%, tikintinin pay1iso = 14,1 % toskil etmisdir.

Iqtisadi foaliyyat ndvlori {izro {imumi istehsalda tikinti materillari vo momulatlarinmn
2011-2020-ci illar iizra payr 1,6% ~ 2% toskil etmisdir.

2011-2021-ci illoara nisbaton, 2022-ci ilda tikinti materiallari1 vo momulatlarinin imumi
istehsal iizro paymin azalmasi respublikada bu momulatlarin istehsalinin azaldigim deyil, 6lkada
biitiin emal sahalori {lizro istehsal olunan mohsullarin artdigini stibut edir. Tohlil olunan illorin
miiqaisali tohlili gostarir ki, bu illor arzinds tikinti materiallar1 vo mamulatlarinin istehsal hocmi
dofalorlo artmusdir.

Tikinti materiallar1 istehsali sahasi Azorbaycan Respublikasinin emal sonayesinin aparici
sahalarindan biridir. Tikinti materiallar istehsalinin doyari 2021-c1 ildo 871,8 mIn manat, 2022-ci
ildo 1so 1 milyard 85,7 milyon manat mobloginds tikinti materiallar1 istehsal edilib ki, bu da 2021 -
ci illo miigayisods 12,6 % ¢oxdur.

Olkado 2011-ci ilds 1425,2 min ton sement istehsal olunurdusa, 2022-ci ildo 3561,1 min
ton sement istehsal olunub, yoni istehsal = 1,5 dofo artib.

Eyni zamanda tikinti korpicinin istehsali da 2001-ci il ilo miigqayisodo 2022-ci ildo 54,9
dofo artib.

Lakin yerli bazarda bir ¢ox tikinti materillar1 — polad konstruksiyalar, tikinti slisosi, taxta -
salban kimi materillar idxal hesabina tamin olunur.

2021-ci ildo Azorbaycana 251403,3 min $ doyorindo das, gips, sement, keramika va sliso
momulatlart idxal olunub va ixraci iso 14558,8min $ doyarinds olmusdur.

2022-ci ilds bu gostaricilor miivafiq olaraq 281204,3 min $ doyoarinds idxal, 27560,6 min $
doyoarindo iso ixrac toskil etmisdir. Bu gostoricilora osason demok olar ki, 2021-ci ilo nisbaton
2022-ci ildo das, gips, sement, keramika vo sliso momulatlarinin ixraci toqriban iki dofo artmisdir.

2001-ci ilda iso bu mamulatlarin idxali 20706,4 $, ixraci iso 270,7 $ doyarinds olmusdur.
2001-ci il ilo miigayisado 2022-ci ildo das, gips, sement, keramika vo siiso momulatlarinin idxal
~14 dofy, ixrac1iso =~ 11 dofs artmisdir.

2001-2006-c1 illordo 0Olkodo tikinti siisosi istehsal olunsa da, osas tolabat idxal hesabina
tomin olunurdu, 2001-ci ildo 6lkoys 634,2 min m? tikinti siisesi idxal olunub, 164,5 min m ? isa
Azarbaycanda istehsal olunub.

Azorbaycanda tikinti siigosinin istehsalinin dayandirilmasina sobob istehsal {igiin tolob
olunan osas komponentlarinin xaricdon idxalinin baha basa golmasi olmusdur.

Respublikada tikinti materiallart sahslorinin y1igma domir-beton momulatlari, korpic, misar
dasi, sement, oshong, geyri-metal mineral materiallart vo s. illik istehsal hocmi son illorde 5,0
dofodon ¢ox artmasina baxmayaraq tolobati tam 6domir.

Azorbaycan Respublikasinda son 20 ildo osas tikinti materiallarinin istehsali, yoni ohong
dasinin, gipsin, tikinti korpicinin istehsali dofolorlo artmis, sementdon yigma konstruksiyalari,
odadavamli keramika momulatlari, lizliikk tavalar va s. istehsali iso dofalorlo azalmisdir, tikinti
slisosinin istehsalt 1so tamamilo dayanmisdir.

Sement, tikinti korpici, domir-beton konstruksiyalar, ohong vo ohangdasi, gips kimi tikinti
materiallari bazar1 daxili istehsal hesabina tomin olunur (Cadval 1).

Miiasir iqtisadi inkisaf mineral, geyri-metal mineral tikinti materiallart vo tokrar xammal
ehtiyatlarindan istifadonin miiasir toloblor saviyyasino ¢atdirilmasini zoruri edir. Respublikanin vo
eloco do regionlarin inkisafi iiglin yerli mineral, geyri-metal mineral tikinti materiallar1 vo tokrar
xammal ehtiyatlarindan somorali istifado etmoklo yeni innovativ mohsullarin istehsal sahalori
yaradilmalidir.

Tohlillor gostorir ki, Azorbaycanda istehsal olunan tikinti materiallarinin texniki-igtisadi
gostaricilorini miiasir standartlara uygunlasdirmaq imkanina malik xammal ehtiyatlar1 vardir vo
elmi-texniki potensial hesabina bu mosoalalorin holli miimkiindiir.
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osas tikinti materiallarimin illara gora istehsal gostaricilori Cadval 1.
s/s Materialin adi Illar iizrs istehsal
1 2 3 4 5 6 7 8
2001 2006 2011 2016 2021 2022
1 Sement 522,6
(min ton) 467,0 1622,0 14252 | 2310,0 3438,7 3561,0
(klinker)
2 Gips (min ton) 1,8 354 100,3 155,8 36,9 42,9
3 Ohang (ton) - 27175,0 865,4 | 27398,0 | 35736,6 | 462554
. 13,0
4 Ohangdas1 (min ton) min. odod 883,5 505,3 553,1 406,0 347,6
5 Tikinti karpici (min m?) 11,8 282,4 240,3 234,1 874,0 761,9
6 TikKinti siisosi (min m?) 164,5 198,4 1,4 - - -
7 Domir-beton 28,3 365 | 480 | 1109 | 470 50,1
konstruksiyalar: (min m?)
8 Polad maf.tlllar, borular 21 i i 53.8 3515 4356
(min ton)
9 Keramik lovhoalor 13 477 3.8 i 4.4 4.6
(mlIn. m?)
10 Taxta — y(_)nqar plitalor i i 0.3 i 16 2.2
(min m?)
11 Texta- salban 0.1 0.2 12 - . -
(min m?)
12 Metal konstruksiyalar 25512 i i i 39117.0 i
(ton)
Sementdan, betondan 3,4
13 bloklar (min m?) min.odad 28,2 1133 1109
14 Armatur (min ton) - - 131,4 235,0 351,0 435,6
15 | Tikinti qumu, gingtl, - - 46460 | 16149 | 53882 | 45255
qirma das va s. (min ton)
Qeyd: 2006-c1 ilden baslayaraq bazi tikinti materiallarinda ¢aki 6l¢iisii doyisib.

Belo ki, hal-hazirda semento olan tolobatin yerli istehsal hesabina tam Odonilmosi
mogsadilo sement zavodlarinin istehsal giiclindon somorali istifado olunmali vo sement istehsali
liclin lazim olan xammallarin (slak, pemza vo s.) idxalim respublika orazisindoki xammal
ehtiyatlariin istehsali hesabina tomin edilmasi vacibdir. Bu da homin xammal ehtiyatlarinin
dasinmasina ¢okilon xarclorin ilds 30,0-35,0% azaldilmasina imkan yaradar.

Osas tikinti materiallarindan biri do tobii divar dasidir. Azorbaycan orazisi kifayot qodor
tobii divar das1 (misar das1) yataglarina malikdir. Aparilan todqiqatlara gors hal-hazirda tobii divar
daslarinin mdveud ehtiyatt 620,0 mln. kub metro godordir. Respublika orazisinds hor bir region
iizro divar das1 materiallar istehsal edilmasi {i¢lin yataqlarin olmasina baxmayaraq, regionlarin
tolobatinin 6donilmasi mogsadilo Abseron regionundan bdylik hocmda divar materiallar1 dasinir.

Bu da, respublikanin ucqar rayonlarina dasinan materiallarin qiymatino tosir etmoklo bu
rayonlarda yasayan votondaglarin iqtisadi durumuna da tasir edir.

2022-ci ildo 6lkado 347,6 min ton ohong dasi istehsal olunmusdur. Onu da geyd etmok
lazimdir ki, karxanalarda daslarin dogranmasi prosesinde otraf miihito zoror vuran boyilik hacmda
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tullantilar amolo golir. Umumiyyotlo, das karxanalarinda ¢ixarilan dasin istehsali zamami orta
hesabla das kiitlosinin 50-60%-ni tullantilar toskil edir. Todqiqatlar gostorir ki, bu tullantilardan
ohong, divar bloklari, beton, sement, asfalt-beton, qazobetonlar, isti divar vs s. istehsalinda istifado
edilmasi miimkiindiir.

Inksaf etmis 6lkolordo 50 ilden ¢oxdur ki, tullantilardan miiasir tikinti materiallar1 istehsal
olunur. Bu mohsullarin texniki-iqtisadi gostoricilori daha yiiksok oldugu {i¢iin onlar 6z genis
tatbiqini tapmigdir.

Respublikanin biitiin regionlarinda korpic istehsali iiglin zongin ehtiyat monbalori (gil)
movcuddur. Respublikada 194,0 mln. tona yaxin gil ehtiyatt miioyyon olunub ki, bunun da 61,0%-
o godori Abseron, Soki-Zagatala vo Aran, qalan hissasi iso digor regionlarda movcuddur. Sovetlor
dovriinde bu yataqlarin ehtiyatlarindan regionlarin tolabatini 6daysn korpic mamulatlar: istehsal
olunurdu, lakin son 20 ilds regionlardaki bir ¢ox miiossisalor foaliyyotini dayandirmigdir.

Tohlillor gostorir ki, miiasir iqtisadi soraitde xarici investisiya vo texnologiyalar: istehsalin
bu sahasina calb etmoklo, tobii divar daslar1 ilo miiqaisads iqgtisadi cohotdon somarali olan korpic
istehsalin1 ayri-ayri regionlarda inkisaf etdirmok mogsodsuygundur.

Respublikanin movcud xammal ehtiyatlarindan korpic istehsalinda istifadonin somorali
yollarinin miiayyonlagdirilmasi dovriin mithiim problemlorindon biridir. Bu problemlorin diizgiin
istigamatlondirilmasinin iqtisadi-ekoloji samarasi iqtisadiyyatin inkisafi ti¢iin vacibdir. Masalan,
Ganca Gil Torpaq Kombinatinin tam foaliyyati dovriinde istehsal prosesi noticosindo uzun illor
onun orazisindo xeyli miqdarda tullantilar toplanmisdir ki, bu tullantilardan doldurucular, iizlik
plitalor, bosluglu va ylingiil betonlar, silikat karpici va s. momulatlarin istehsalinda istifadoe etmok
olar. Aragdirmalar gostorir ki, miixtolif tullantilardan miiasir tikinti materiallarinin istehsali
miimkiindiir, belo mohsullarin istehsal sahalorinin yaradilmasi iso zamanin tolobidir.

Hazirda Azorbaycanda istehsal olunan bir ¢ox tikinti materiallar1 diinya standartlarinin
toloblorine uygun deyildir. Stimullagdiric1 todbirlor totbiq etmokls rogabstadavamli innovativ
mohsullarin istehsalin1 yeni innovasiyalar hesabina artirmaq vo daxili bazar1 qorumaqla yerli
mohsullarin xarici bazarlara ¢ixigini tomin etmok olar. Bunun ii¢lin yeni ideyanin yaranmast vo
istehsala totbiqi dovriinii siiraotlondirmoklo yeni tikinti materiallar1 istehsal etmok olar.

Bu mohsullar miiasir dovriin taloblorina cavab veran innovativ mohsullar olmalidir, bunun
tictin riskli investisiyalar tolob olunur.

Miasir dovrde dovlatlorin iqtisadi inkisafi birbasa innovativ sahibkarliqdan asilidir, yani,
hal-hazirda iqgtisadiyyatin osasini tobii ehtiyatlardan vo tokrar emaldan miiasir mohsullar istehsal
edon mioassisalor togkil edir vo onlarin faaliyyati biliklorin iqtisadiyyatina, elmi-texniki potensialin
yeni ideyalarina osaslanir. Bu miiossisalorin mohsullar1 ragabstodavamli oldugu iiclin daha
colbedici olur.

Azorbaycanda sahibkarligin inkisafi {igiin olverisli sosial-iqtisadi sorait vo hiiquqi miihit
formalasmis, zongin xammal ehtiyatlar1 vo elmi-texniki potensial mévcuddur.

Diinyanin inkisaf etmis 6lkolorindo oldugu kimi Azorbaycanda da elmi-texniki potensialin
imkanlarindan istifado etmokls idxal olunan tikinti materiallar1 ils rogabats davamli momulatlarin
istehsal saholori yaradilmalidir.

Innovativ  sahibkarligin inkisafina elmi miiossisolorin, informasiya vo konsaltingq
markazlarinin six olaqasi sayssinda nail olmaq miimkiindiir.

Hal-hazirda Azorbaycanda tikinti materiallar istehsali {izro foaliyyot gdstoron miiassisalor
miixtolif formada innovasiya sahibkarlig1 ilo mogguldur, ¢iinki belo miiossisalords istehsal olunan
mohsullar yeni ideyalarin, texnika va texnologiyalarin mahsuludur.

Zamanin tolabi olan innovasiya prosesinin taloblorine vo iqtisadi doyisikliklora hazir olan
miiassisalor diinyanin on miitoraqqi texnika vo texnlogiyalarinin, elmi-texniki yeniliklorin totbiqi
sayosinda bazarda liderliyi qorumaqla yanas1 daha ¢ox golir alds etmis olurlar.
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“Innovasiya prosesi” dedikds, yeni mohsullarin istehsal, mé&vcud mohsullarin
tokmillosdirilmasi, istehsal proseslorinin yenilonmasi {igiin yeni texnologiya vo avadanliglarin
totbiqi, intellektual potensialin mohsulu olan innovativ yeniliklorin istehsala totbiqi vo innovasiya
foaliyyatinin toskili nazards tutulur.

Inkisaf etmis 6lkolorda intelektual potensial osas kapital hesab olunur vo belo dévlatlarin
sosial- iqtisadi inkisafinin osas istiqgamatlori innovasiyalarin totbigidir. Iqdtisadiyyatin inkisafinda
innovasiya sahibkarlii vo faaliyysti mithiim rol oynayir. Bu da istehsalin texniki va texnoloji
bazasinin genislonmaosini, tokmillosdirilmasini, roqabotodavamli mohsullarin istehsalin1 vo ixracini
tomin edir.

Arasdirmalar gostorir ki, hoalo 2010-cu ildo Rusiyada elmin inkisaf istigamotlori {izro planda
tikintide texnoloji-innovasiya layihoalorinin totbiqi prioritet istiqamot olaraq qabul edilmisdir, yoni
bina vo qurgularin tikintisinde miiasir materiallarin totbiqi va s. izra elmi-todqiqatlarin aparilmasi
va alinmis naticalarin tatbiqi starteji mogsadlor kimi miioyyanlosdirilib.

Xarici Olkalor tizro aparilmis tohlillor gostorir ki, diinyanin ABS vo Yaponiya kimi
dovlatlorinin siyasatinds elmin prioritet istiqamatlori siyahisinda insaat vo memarliq elmi 3-cii vo
4-cii yerlori tutur, ¢iinki bu sahodo aparilan todqgiqatlarin naticolorinin totbiqi zolzoloyodavamli
tikililor, rahat yasayis vo is yerlori demokdir. Diinyanin bir ¢ox dovletlorinds innovasiyalarin
istehsalata totbiqini siiratlondirmok {igiin “texnologiyalarin 6tiiriilmasi morkozi” dovlat miiassisasi
kimi foaliyyat gostorir. Hesab edirik ki, belo bir markezin Azarbaycanda da yaradilmasi elmi-
texniki potensialin yaradic1 omoyinin mohsulu olan innovasiyalarin istehsal proseslorina totbiqini
reallagdirmaga xidmat edardi.

Inkisaf etmis dovlotlordo ddvlot elmi miiossisolorin istehsal miiossisalori ilo inteqrasiyasini
toskil edir vo biidco vesaiti hesabina almmmis elmi yeniliklorin- innovasiya layihalorine
cevrilmasindo miixtalif metodlar totbiq edir:

1. “Elm-istehsalat” zoncirinin biitiin marhalarini ohato edon mogsadli layihalar;

2. Iqtisadiyyatin tokmillosdirilmasine yonoaldilon innovasiyairin totbigi iiciin investorlara

stimullagdirici todbirlor hesabina kémoyin gostoarilmasi;

3. Innovasiyalarm totbiqinin stimullasdirilmasi, diinyanin har hansi bir 6lkesindoki elmi

yeniliklorin manimsonilmasi, elm va texnikanin miixtalif sahalorinin slagslondirilmasi.

Inkisaf etmis 6lkolords oldugu kimi MDB-nin Rusiya, Belarusiya vo Qazaxstan Kimi

dovlatlorindo biidco  vosaiti  hesabina maliyyalosdirilon  elmi maslohat, informasiya vo
marketing, innovasiya va s. lizrao markazlor foaliyyat gostorir. Bu moarkazlorin asas moagsadi elmi
miiossisolords yerino yetirilmis elmi iglorin naticalorinin investorlara otiiriilmosidir. Totqiqathar
gostorir ki, tikinti materiallar1 sahosindo innovasiya foaliyystinin vo innovasiyalarin tatbiqi
proseslorinin inkisafi bina vo qurgularin tohliikasizliyina, etibarliligina, istisamarinin
somaraliliying, estetik gozalliyina, memarliq planlasdirma hallarinin tokmillogdirilmoasina va s.
tominat demokdir. Bu tominatin yaradicilari iso insaat elmi sahoasindo foaliyyat gostoron elmi-
texniki potensialdir, yoni elmi-texniki potensial yeni tikinti konstruksiyalari vo momulatlari,
texnologiyalari, istehsalat tullantilarindan miiasir materiallarin alinmasi iigiin sinaqlar aparmali
vo bu saholor iizro  Xxarici tocriiboni Gyronmoli Vo somaoroli variantlarin totbiqi yollarini
osaslandirmalidir

Diinya 6lkoalorinin tocriibosi gostorir ki, yeni mohsullar hesabina daxili bazari qorumaq
Olkolorin yiiriitdiiyii siyasatin prioritet istiqgamatlorini togkil edir.

Daxili bazar1 qorumaq fic¢iin ilk ndvbodo tobii ehtiyatlardan somoroli istifado olunmali,
tullantilardan istifado hesabina yeni istehsal saholori yaradilmalidir. Azorbaycanin das
karxanalarinin, metallurgiya vo gil-torpaq zavodlarinin otrafinda yaranmis tonlarla tullantilarin
tokrar emal1 hesabina yeni tikinti materillar istehsal etmoklo bir ¢ox ekoloji problemlorin hoalli do
miimkiindiir. Yerli xammallar vo tullantilar hesabina istilik miidafio materiallari, mosamali
betonlar, siini iizliikk materiallart istehsal etmoklo bina vo qurgularda istifado olunan onanovi
materiallarin  istifadesini  azaltmaq, zolzoloyodavamlilifini artirmaq, daxili mikroiglimi
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yaxsilagdirmaq olar. Bunun {igiin tobii xammallardan vo tullantilardan istifado etmoklo onlarin
genis istehsal saholori togkil olunmalidir.

Tullantilardan yeni istehsal sahalorinin togkili iso hom iqtisadi, hom do ekoloji problemlorin halli
ti¢lin vacibdir.

Tullatilarin tokrar istehsali otraf miihitin miihafizosi demokdir, ¢iinki illorlo y18ilmis
tullantilarin olduqlar1 arazilor ¢ox boylik saholori ohats edir va bu torpaqlarin barpasi ii¢lin uzun
illor talob olunur.

Diinyanin inkisaf etmis 6lkolorinds straf miihitin miihafizosine yonaldilmis investisiyalarin
hacmi tikinti-quragdirma islorina vo tikinti materiallarinin istehsalina yonaldilmis investisiyalarin
10%-don ¢oxunun toskil etdiyi halda, respublikada bu gostarici investisiyalarin imumi hocminda
~ 0,2% toskil edir.

Nozoro alsaq ki, diinyada istehsal olunan tobii ehtiyatlarin = 50%-ni tikinti materillar
sonayesi togkil edir vo bu sahanin yaratdig tullantilar ciddi problemlar yaradir.

Diinyanin Almaniya, Finlandiya kimi doévlatlorinds 50 ildon ¢oxdur ki, tullantilardan istifads
etmakls tikintinin maya dayerini azaltmaga imkan veran tikinti memulatlar istehsal olunur.

Azorbaycanda iso ancaq “AAC” MMC sirkoti torofindon “Qobustane” markasi altinda
masamoali horgii bloklari istehsal olunur.

Bu bloklarin istehsali iiclin Qazax rayonundan gotirilon ohong dasi vo Umbaki kvars
qumundan istifado olunur. iqtisadi cohatdon sarfali, ¢okido yiingiil olan bu bloklar da tobii
xammal hesabina istehsal olunur.

2023-cii ilin iyul ayinda istifadoyos verilon Agdam emal zavodu isgaldan azad olunmusg
orazilordoki tikinti-sokiintii islori zamani yaranan tullatilarin tokrar emalindan  yaranan
momulatlardan ilk névbads yol tikintisindo va tametalt1 6ziil kimi istifade olunur.

Azorbaycanin das karxanalarinin tullantilarindan miasir momulatlarin istehsalinin toskili
tobii yeni materiallarin istehsali demoakdir.

Demoli, Azorbaycanda tikinti materiallarinin istehsali zamani, osason do das karxanalarinin
otrafinda yaranmig tullantilarin tokrar emal hesabina istehsali hom ekoloji, hom do iqtisadi
cohatdon tacili hallini gdzloyon problemlordon biridir.

Miiasir dovrdo diinya praktikasinda istifado olunan miiasir tikinti materiallar1 tullantilarin
tokrar emal ilo bir ¢ox sintetik materiallarin tobii materiallar ilo sintezi hesabina isthsal olunur.

Tohlillor siibut edir ki, miiasir tikinti materiallarinin  ¢okisinin yiingiil, tobii texnogen
prosesloro davamlilifi  vo iqtisadi cohotdon somorali olmasi hom elmi potensialin, hom do
sahibkarlarin mogsadidir.

Azorbaycanin movcud xammal ehtiyatlar1 olan keramzit vo perlit asasli doldurucular ils
yanasi, tobii misardasi tullantilarindan da siini horgii vo iizliik materiallarinin, miihafizo tavalarinin
istehsal saholorinin yaradilmasi vacibdir.

Azarbaycanda tikinti-qurasdirma va yenidonqurma-barpa islorinin migyasini nazara alaragq,
bu proseslor zamani yaranan tullantilardan miiasir standartlara cavab veron yeni va ya
alternativ tikinti materiallarinin istehsalt an aktual problem olmagla yanasi, tabii ehtiyatlara
gonaat, ekoloji problemlorin halli, idxalin azaldilmasi va yeni istehsal sahalari yaratmagla sosial
problemlorin halli iigiin d> vacibdir.

Institutda son illordo vo hal-hazirda yerino yetirilon elmi-todqigat islorinin naticolorinin
praktikaya totbiqi bir ¢ox problemlorin halli ilo yanasi, yeni tikinti momulatlarinin istehsal
saholorinin yaradilmast demakdir.

“Binalarin ¢oxqatli dasdivarlarimin tadqiqi va layihalondirmada tatbigina dair tovsiyalarin
islonilmasi” elmi-tadqigat isindo divar konstruksiyalarinda qatlar arasinda olaqonin tomin
edilmasinin texniki hollori dedikds divar qatlar1 arasindaki horgiide dasyunu kimi materiallardan
istifads etmokls, ham divarlarin galinliginin azaldilmasina, hom ds binalarin istilik miihafizasine
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nail olmaq miimkiindiir. Belo sistemlorin totbiqi binaya diison yiikiin azaldilmas1 vo bina daxili
enerjinin somaraliliyinin qorunmasi {igiin iqtisadi cohatdon sarfalidir.

Respublikanmin ahangdasi yataglarimin istifadasi zamani yaranan tullantilardan siini tizliik
va horgii materiallarimin yaradilmas iigiin sinaqlar aparilmis, onlarin fiziki-mexaniki gostaricilori
tadqiq olunmus va bu materiallarin tatbiqi ticiin takliflor hazirlanmigdir.

Todqgiqatlar zamani yeni iizlik materiallarinin  hocm ¢okisinin az olmasi, iliskonlik
gostaricilorinin 20%-40% ¢ox olmasi va s. gostaricilori miioyyonlosdirilmisdir.

Tullantilar osasinda islonilmis siini horgli materiallarinin gostoricilori  iso  hal-hazirda
istehsal olunan qazobetonlarin toloblorine uygun vo bir sira gostoricilora goéro iso daha
sorfalidir:

- moasamali betonlar tobii hava soraitinds barkiyir;

- mosamali betonlar torkiblorinin istehsalinda olavs iiyiidiilmo vo miivafiq olaraq enerji
Sorfi olmadan misardasi istehsali tullantilarinin narin  donavar hissasindan doldurucu
kimi istifado etmoklo istilik izolyasiya-konstruktiv gazobeton momulatlarinin istehsali
miimkiindiir;

- mosamali betonlar torkiblorino shongdasi qumu va tozu, eloco do kvars qumu slavs
olunmagla tobii hava soraitindo barkiyon B1,5+B2,5 sinifino uygun siini materialin
yaradilmasi miimkiindiir;

- todqiqatlarda islonilmis B1,5 sinifino uygun mosamoli beton torkiblorin tam quru halda
hocm ¢okisi 660-710kg/m?3, B2 sinfina 680-720 kg/m?, B2,5 sinfino 800-815 kg/m?®
olmusdur;

- avtoklav texnologiyasi istifado olunmadan tolob olunan keyfiyyoto malik mosamali
betonlarin istehsali, enerji sorfinin minimum olmasi, texnoloji prosesin sado olmast vo
texniki tutumunun asagi olmasi,

- miihitin hava nomliyindon asili olaraq kiillor vo digar sonaye tullantilari osasinda istehsal
olunan gazobetonlardan hava miihitinds sorbasiya nomliyinin asagi olmasi;

- buxarkegiricilik omsalinin (p) 0,12+0,15 mqg/m-saat'Pa-dan ¢ox olmamast;

- islonmis gazobeton torkiblorinin saxtayadavamliliginin F35 olmast;

- islonilmis gazobetonlarin elastiklik modulu 6=0,2'Rpr= (15,4+17,3)*10°kg/m? vo prizma
mohkomliyi Rp=14,1+21 kg/sm? olmusdur;

- 1 ton misardasi tullantilarindan 3 kub siini horgii materiali, 1,25+1,4 kub {izlik tavasi
istehsal etmak miimkiindiir.

Aparilmig todqiqatlar vo tohlillor siibut edir ki, Azorbaycanin tobii ehtiyatlarindan somorali
istifado etmok iiclin diinyanin inkisaf etmis O6lkolorindo oldugu kimi innovasiya sahibkarligini
inkigaf etdirmokls tullantilardan yeni tikinti materiallarinin istehsal saholori yaradilmalidir.

Xarici 6lkelorin tacriibasindon yararlanaraq, eloco do 6lkonin elmi-texniki potensialinin aqli
mohsulu olan innovasiyalarin totbiqi ilo miiasir tikinti mohsullarinin istehsalini tomin etmoklo,
zdlzoloys davamli, xarici miihitin tosirlorine davamli, maya doyeri az olan obyektorin tikintisini
toskil etmok miimkiindiir.

NOTICOLOR
Yerli xammal ehtiyatlar1 hesabina tikinti materiallar1 istehsali sahasindo asagidak: tokliflorin
reallagsmas: ilk ndvbodo respublikadan kapital aximinin azaldilmasma, rogaboto davamh
mohsullarin istehsalina, yeni is yerlorinin ag¢ilmasina, ekoloji problemlorin hollinog, tikintilorin
maya doyerinin azaldilmasina, zslzoloyadavamliliginin  ve etibarliliginin artirilmasina xidmet
edor:

1. Azorbaycanin aparict iqtisadi sahalorinden biri olan tikinti sektorunun, o ciimladon tikinti
materiallar1 istehsal edon miiassisalorin foaliyyatini tokmillosdirmoak {i¢iin mévcud normativ-
texniki bazanin tokmillogdirilmasi vo milli normativ sanadlarin miiasir beynalxalgq norma va
standartlara uygunlasdirilmasi vacibdir;
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2.

Toadgiqatlarin naticalarina asason demok olar ki, inkisaf etmis 6lkalorin tullantilar osasinda
istehsal etdiyl miiasir tikinti materiallarinin Azarbaycanda istehsalinin togkili li¢iin innovasiya
sahibkarliginin inkisaf etdirilmasi vacibdir;

Azorbaycanin xammal ehtiyatlar1 olan keramzit vo perlit asasli doldurucular ilo yanasi, tabii
misardas1 tullantilarindan da siini horgii  vo iizliik materiallarinin, miihafizo tavalarinin
istehsal saholorinin yaradilmasi vacibdir, ¢linki bu materiallar iqtisadi cohatdon somoralidir vo
binalarin etibarliligini dofolorlo artirir;

. Respublikanin regionlarinda miiasir tikinti kompleksi {i¢iin polivinilxlor, aqloporit, perlit,
porit tipli yiingiil doldurucu mineral tikinti materiallari, travertin kimi bozok tikinti
materiallari istehsali Giglin kifayot godor xammal ehtiyatlart mévcuddur vo onlardan istifads
etmoklo tikinti materiallarinin yeni istehsal saholorinin yaradilmasi hesabina istehsalini
artirmaq;

Todqiqatlar gostorir ki, 6lkoys idxal olunan tikinti siisosi, isti divarlar, keramik ingaat
momulatlar1 kimi materiallarin Azorbaycanda istehsal saholorinin yaradilmasi {igiin tolobati
0doys bilon xammal ehtiyatlart mévcuddur, buna goéro do elmi-texniki potensialin ogli
miilkiyyatindan istifado etmakls yeni istehsal sahalorinin yaradilmasi magsadouygundur.
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NHCOJIANUA KAK OAUH U3 BA’KHBIX ®PAKTOPOB ITPOEKTUPOBAHUA
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LAYIHOLONDIRMODO 9SAS AMILLORDON BiRi INSOLYASIiYADIR

mem. tizra fd., dos. Salimova A.T. Azarbaycan Memarlq va Insaat Universiteti

INSOLATION AS ONE OF THE CRUCIAL FACTORS IN THE DESIGN PROCESS
PhD Salimova A.T. Azerbaijan University of Architecture and Construction, Docent

Pe3stome: MHcomsiuu - OAMH U3 OCHOBHBIX (DAKTOPOB, YUUTHIBAEMBIX B IPAaJOCTPOUTEIHLHOM U
APXUTEKTYPHOM MNPOEKTHUPOBAHUH. VHCONALMSA U €CTECTBEHHOE OCBEIIECHUE ONPEICISIOT YCIOBHS
pa3MenIeHns 31aHUM B 3aCTPOMKE, PETJIAMEHTHPYIOT 3TaXXHOCTh M IUIOTHOCTH 3aCTPOMKH KHIIBIX
paitonoB. CerojiHsi MPOUCXOUT HAPYIICHUE HOPMATUBHBIX MOKa3aTeNel M0 00ECIICUeHUIO JKUTEIEH
KBapTUP €CTECTBEHHBIM OCBEIIEHHEM W HMHCOJSIMEM HE TOIBKO C TOYKH 3PEHHUSA
TPaJIOCTPOUTENBHBIX HOPM, HO ¥ HAONIONAIOTCS HAPYIICHHS B PEHICHUHM apXHTEKTypHO-
TUTAHUPOBOYHOM OpraHU3alliy KUJIbIX 30aHHI.

KuaroueBsble cj10Ba: HHCOISALHNS, a3paLMsi, CTPOUTEIBHBIE HOPMBI U IPaBUIIA.

Xiilasa: Soharsalma vo memarliq layihslondirilmosi zamani insolyasiya asas amillordon biri
hesab olunur. Insolyasiya tobii isiglandirma tikinti sahosindobinasinin yerlosdirilmosini, martobalor
sayini v yasayis rayonlarinda tikililorin sixlginin1 miisyyanlosdiron asas sortlordondir.

Hal-hazirda yasayis binalarindaki monzillords shalinin sohorsalma {izro normativ sonadlordo
nazards tutulmus tebii isiqlandirma v insolyasiya tominatina dair gostaricilora amal olunmur va
yasay1s binalarinin memarliq-planlagdirma hollorinin pozulmasi hallart miisahids olunur.

Acar sozlor: insolyasiya, aerasiya, tikinti norma vo qaydalari.

Summary: Insolation - is one of the primary factors in urban planning and architectural
design. Insolation and natural lighting determine the placement conditions of buildings in urban
areas, regulating the storeys and density of residential development. Presently, there exists a
deviation from normative standards concerning the provision of natural lighting and insolation for
apartment dwellers, not only from an urban planning perspective but also in the architectural
layout of residential structures.

Keywords: insolation, ventilation, building codes and regulations

Wuconsus-oMuH M3 OCHOBHBIX (DAKTOPOB, YYUTHIBAEMBIX B T'PaJOCTPOUTEIHHOM H
ApXUTEKTYPHOM IPOEKTUPOBaHUU. HOPMBI MHCOJIALIMY ONPEAEIISIOT YCIOBUS pa3MEIICHUS 3JaHul
B 3aCTPOMKE, PETVIAMEHTHPYIOT 3TAXKHOCTh U IJIOTHOCTh 3aCTPOMKHU JKHJIBIX paiioHOB. Eme B 20-¢
rofasl OONBIIOE BHHMAHHME YACNSAJIOCh TEOPETHYECKUM pa3padoTKaM B TPaAOCTPOUTEIHHOM
ranupoBannn baky: Tak B ctatbiax A.MBanurkoro [10, 11], B.Cemenosa-ITpo3oposckoro [19],
J.Wnbuna [11] paccmaTpuBaIuCh BOIPOCHI TPAIOCTPOUTEIILHONW CTPYKTYphl baky, miiaHUpOBKH
€ro WIbIX KBapTajJOB C yYETOM a’3palliu 3aCTPOUKH. 3ajjaua NpaBUIbHON OpUEHTALUH 3JaHUN U
OJIOKOB 3aCTpPOMKHM pelajgach C YY4eTOM JBYX BaXKHEHIIMX B TUTHEHUYECKOM OTHOIICHHUH
(haKkTOpOB: MUHUMAJIBHON MOJBEPKEHHOCTH KHUJIUI CEBEPHBIM BETpaM 3UMOW U JIETOM U HUX
MaKCHUMAaJIbHOW COJTHEYHOW MHCOJISAIIUH 3UMOi [6].

YcraHoBiIeHHE ONTUMAIBHBIX HOPM MHCOJISIUMU TTpoun3onuio eme B 1920-x romxax. bonpmioe
BHUMaHUE yJEsUIOCh Pa3pabOTKe CAHUTAPHO-TUTUEHUYECKUX HOPM B JKUJIMIIIHOM CTPOUTEIILCTBE,
B TOM YMCJIE U HOPM IIONAJAHMS MIPSMOI0 COJTHEYHOro cBeTa B momenieHusi. OCHOBHOE BHUMAaHHE
B 3TOT NepHuoA ObUI0 00palieHo Ha 60pb0Y ¢ YCHIMBIIMMUCS BCIBIIIKAMH TYOCpKYyJie3a U IPYTUX
BpPEIOHOCHBIX Oaktepuii [8]. U, melCTBUTEIBHO, COMHEUHOE HU3IydeHHE O0ECICUNBACT CAHAIIUIO
MOBEPXHOCTEH €CTECTBEHHBIM YIbTPA(PHOIETOBBIM U3ITYy4€HUEM, KOTOPOE 00ECIICUNBACT CAHAITUIO
00JTydaeMbIX TTOBEPXHOCTEH M YJIydIaeT MCUXO(PU3HOIOTHYECKOe COCTOsITHUE YenoBeka [21, ¢.7;
23,c.476].

B 1938 rogy BO BpeMEHHBIX HOpMax crpoutTeiabHOro mpoektupoBanus nmo CCCP, Obuio
JOMYIIEHO MPOEKTUPOBAHUE TPEX- M YETHIPEXKBAPTUPHBIX CEKIIUM, I OJIHA WU JIBE KBAPTUPHI
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MOTJIH OBITH 0€3 CKBO3HOTO MPOBETPUBAHMSI C YCIIOBUEM, YTO TaKUX KBAPTHP B CEKIMH HE OyaeT
6osee nByx. [Ipu 3TOM OTMEUANOCh, YTO 3TO HE KAacaeTCs F0XKHBIX PETMOHOB CTPAHbI, B TOM YHCIIE
AzepbaifkaHa, TIE€ COXpaHAJIOCh o00s3aTelnbHOEe TpeOOBaHHME CKBO3ZHOTO WM  YIIIOBOTO
MIPOBETPUBAHUSI.

C konma 1940-x romoB ormpeaencHue OMOJOTHYECKOW HOPMBI WHCOJSIUHM TSI YKUJIBIX
MMOMENIECHUH 3aHSI0 BaXXKHOE MECTO B paboTtax rurueHuctoB - [.dpanka, H.J[anmura, B.['ananuna
u ap. B uccnenoBanusix B.BenukoBoi [3; 4; 5] ObUIO yCTAaHOBICHO, YTO OaKTEPHUIIMIHBIC
KYJIBTYPBI TIOJTHOCTBIO CTEPHIIM3YIOTCS TOCie 3-4 4acoBOTO OOJydeHUS COTHEYHOW paaHalivei,
TaK)Ke, OTMEUYaJIOCh, YTO TPU COKPANICHHH TMPOAODKUTEIHHOCTH 00myueHus Ha 1 dac
3HAYMTENIbHO CHIDKaeTcs 3ddekr crepwmsanuu [3, ¢.8-14; 5, ¢.324]. UTorom wuccnemaoBaHuii
cTajno BBeleHHe B caHutapHele Hopmbl CH  427-63 wuHcomsIMM  HENpPEepBIBHON
MPOJOJKUTENBHOCTHIO 3 yaca. «CaHUTapHbIe HOPMBI U IIpaBHIia 00EeCTIeYeHUS] MHCOSUU KHUITBIX
u oOuiecTBeHHBIX 37MaHMi» 1963 roma [18] ycTaHOBHMI NPOAOIKUTENBHOCTh HEMPEPHIBHOM
MHCOJISILIMY HE MEeHee 3 yacoB Ha BCEX reorpauuecKkux MMUpoTax.

C 1967 r. Ilocranoenenunem Coera MuHHCTpOoB PC®OCP koHTposb 3a peanusaunueit
TeHepaJbHBIX IUIAHOB TOpPOJOB ObLI BO3MOXKeH Ha MunzapaB. CaHUTapHO-3MHUIEMUOIOTHYECKAs
ciry0a ygacTBOBaia B pa3paboTKe FeHEpATBHBIX ITAHOB COBMECTHO C IMPOSKTHBIMUA WHCTUTYTaMu. B
1974 r. 6s yTBepkIeHBI «CaHUTapHBIE HOPMBI M TIPaBUIa 00ECIICYCHUSI MHCOJISITUCH KUIBIX U
OOILIECTBEHHBIX 31aHUN M TEPPUTOPUI KHUJIOH 3aCTPOMKM TOPOAOB U IPYrUX HACEICHHBIX ITYHKTOB)»
[17], rme HOpMaTHBHas TPOIOJKUTEIHHOCTh WMHCOJSIIMM cocTaBsia 3 4. HeobxomumocTh
KOHTPOJILHOTO <JIETHETO» pacyeTa MHCOJSAIMK Ha 22 MIOHS, OblIa MpeIycCMOTepeHa U ISl PacyeToB
WHCOJIILIMKM, YTO TapaHTUPOBAJ0O HOPMATHBHYIO HHCOJSILMIO B TIOMEIIEHHAX, 3aTEHAEMbIX
KO3bIpbKaMH, OaJIKOHAMH U JIOKusMHE [9, ¢.209-224].

3a rojpl, NpOLIENNINE C MPUHATHA NEPBBIX HOPMATUBHBIX JOKYMEHTOB [0 >KUJIHIIHOMY
CTPOUTENBCTBY, HOPMBI HHCOJSIIUM TOCTOSHHO TMEPECMATPUBAIIUCH M MPOJOLKUTEIILHOCTh
O0JlydeHHsI TIPSIMBIM COJIHEYHBIM CBETOM IIOCTENEHHO TMOHMXkajdack. Ecou B Hopmax 1963 T.
COCTaBIIsUIa 3 Yaca B JICHb HEMPEPBIBHOTO 0OydeHus, To B HopMmax 1982 r. B ciyuae 9-tu u Gosee
ATAKHOM 3aCTPOMKH JOMYCKAIM OAHOKPATHYIO MPEPHIBUCTOCTh MHCOJISIIMU MIPU YCIOBUH YBEITMUCHUS
0011IeH MTPOIOIDKUTEIBHOCTH MEPUOA0B HHCOISIMK Ha 30 MUHYT JUIs Kax10i 30HbL. Tak, eciiu paHee
JUIS LIGHTPAJIbHOM reorpaduyeckoii 30Hbl TpeboBanach 3-4acoBasi HEIIPEepbIBHAS MHCOJISIHSL, TO HOpMA
HENpEepPhIBHOW MHCOJSILIMU COKpaTwiach 10 2-2,5 4acoB, a TPEeXyacoBasi HOpMA COXpaHSIACh Ui
WHCOJISLIUH C TIEPEPHIBOM.

B crpanax EBpocoroza ¢ 2018 roga aeiictByeT cranmapt «EctecTBeHHOE ocBelieHue» [24],
r7le MUHUMAaJbHAas TPOJIOJDKUTEIBHOCTh WHCOJSIIMM CcOCTaBiseT 1,5 dvaca. DTOT cTaHAapT He
o0ecreunBaeT HYKHBIH KOA(D(UIIMCHT WHCOJSINH, YCIOXKHWI HEOOXOAMMBIC pacdeTsl [25,c.22].
JIiia cpaBHEHUS: HOPMATUBBI I Tiepuoja ¢ 21 mapra o 21 ceHTs0ps cocTaisroT B ['epmanum 4
yaca B JIeHb, B ceBepHou IlIBerun 6omee — 5 9. [16, c.64]. IIpogomKuTeIbHOCTh WHCOJSIUN B
bputanuu u SctoHum - ¢ 22 anpens no 22 aBrycra cocTaBisieT MUHUMYM 3 daca, B CiioBakuu - S 4.,
B Hunepnannax — 2 4. 3umoit, 3 4. 1erom. Kak yxe ormeuanoch, HOpMbl HHCOJISILIMY 3 Yaca B CYTKU
obutn yrBepkaeHsl MunsznpaBom CCCP B 1963 1. [18] Ha 0cHOBE MHOTOYHCIIEHHBIX UCCIIEIOBAHHIA.
Bonee Toro, ObIIO yCTAaHOBIIEHO - YTO JUIsl CTEPUIIM3ALIMU KHWJIBIX MPOCTPAHCTB HEOOXOIUMO HE
MeHee 3-4 4YacoBOe BO3/ACHMCTBHE COJHEUHOM paguanuu. HeBHMMaHue K HOpPMaM HMHCOJISLIMH
TpeOOBaHUSIMA PHIHOYHOM HKOHOMHKH, B TIEPBYIO O4Yepelb OTPA3HMBIICHCS HA TOBBIIICHUN
TUIOTHOCTH 3aCTPOMKH, 0COOEHHO B IIEHTPAJIBLHBIX paiioHaX rOpOJIOB.

MHorue  uccienoBaTelIs MM OTMEYAIOT  3aBHUCHMOCTb  3a00JIEBa€MOCTH  OCTPBIMHU
PeCHUpaTOpHBIMKE 3a00J€BAaHUAMH OT IJIOTHOCTH 3acTpOWKU [7]. B CEeroaHsAnIHUX yCIOBHSX,
BOIPOCHI BIUSHUS YIbTpa(UOIeTOBOr0 00JIydeHNs: Ha HHPEKIUU NpruodpeTaeT 0co00e BHUMaHUE.
VYnbprpaduoneToBoe U3MyUYeHUE COJHIIA YOMBAeT MUKPOOBI M BHPYCHI, NPEMATCTBYET PA3BUTUIO
naToreHHo Mukpodopbsl (rpuboB, 1uiecenu). Kak u3BeCTHO, B 3aMKHYTOM IPOCTPaHCTBE
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3apa)keHHe YeIoBeKa 3a00IeBaHUAMH MepPeIaBaeMbIMU BO3AYIIHO-KaMEeIbHBIM MTyTEM MPOUCXOIUT
ObicTpee. DTO W TyOepKyle3, T'PHUII, OCTPhIE PEeCHUPATOPHO-BHUPYCHbIE MHMOEKIHMHA W Jpyrue
3a0oneBaHus. B Bo3myxe KMUIBIX TMOMEIIEHUH B OOJBIIMX KOJUYECTBAX HAXOAATCSA CIOPHI
OakTepuil M IUIECHEBBIX I'pUOOB, KOTOpbIX Oosee 60 pasHoBuaHOCTEH. Kpome Toro, He mcuesna
OIIAaCHOCTh paclpocTpaHeHus TyOepkyses3a. TyOepkynes Bce elle 0cTaeTcsl OJHON U3 BaKHEHIINX
po0JieM 31paBOOXpaHEHUs KaK BO BCEM MHpE, TaKk U B A3zepOaiiykaHe B 4aCTHOCTH.

ITo manneiM BO3, B 2016 rony Ha Tepputopuu AzepOaiiykaHa 3aperucTpupoBaHo 2,4 ThIC.
(25 cmyugaeB Ha 100 000 Hacenenwmsi) ciydaeB 3aboneBanusa. A3epOaiipkaH BXOIUT B criucok 30
ctpaH ¢ BbicokuM OpemeneM Th [2,c.60-61; 15,c.17-20]. B Takux yclnoBHSX, C TOYKH 3PCHUS
NpoUIAKTUYECKUX MEp, MPOCTO HEOOXOJUMO CTPOTO KOHTPOJIMPOBATh CAaHUTAPHBIE HOPMBI B
KWINITHOM CTPOUTEIILCTBE.

HccnenoBanuss HaIMOHAIBHOTO LIEHTpa aHalu3a OMO3allUThl U KOHTPMEP, BXOISLIETO B
coctaB HammonanpHoro wuHctHTyTa OuMO3amuThl barrenns MwuHucTepcTBa BHYTpeHHEH 0e3-
ormacHocT CIIA, nmoka3zanu HHAKTUBUPYIOILIEE BIUSHUE COJIHEUHOTO U3IYYCHHS Ha KOPOHABUPYC
SARS-CoV-2, BebiBatolIuii KOpoHaBUpYycHYH O6osie3nb Covid [25,¢.3-9]. ['unote3 o ¢akrTopax,
BIUSIONMX Ha pacnpocTtpaHeHue snuaemun Covid MHOTO, KOHEYHO BBIBOJBI JI€NIaTh €IIE PaHo,
TaK KaK MaJlo MCCIIE0BAHUM, IIOCBAILIEHHBIX 3TOMY BOIPOCY.

CeromHst 0COOEHHOE MECTO 3aHUMAeT IMpoOjeMa MacCOBOTO MHOIO3TaKHOIO BBICOTHOTO
crpoutenbcTBa. CpaBHMBAs IUIAHUPOBKM THIIOBBIX JKWJIBIX CEPHUM COBETCKOTO M COBPEMEHHOIO
MIEPUOJIOB, CTAHOBUTCSI OYEBUIHA JErpajalisl INIAHUPOBOYHBIX pelieHuid. V3MeHuch moaxoasl K
apXUTEKTYPHO-TUTAHMPOBOYHBIM PELICHHUSM KWIbIX JOMOB, BCE Yallle CTAIM 3a0bIBaTh 0 KoMdopTe
npokuBanus. llupuHa kopmyca >KWJIOro 37aHus B COOTBETCTBHU C TPEOOBAHUSIMH HMHCOJISIIMU B
COBETCKMI Tepuoj; ObUla yCTaHOBJEHa paBHOM He Oosiee 18 M, YTO COOTBECTBOBAJIO HOPMaM
MHCOJIILMKM U a3palliy, OPUEHTALUs 3[aHUH peliajgach ¢ y4eTOM MHUHHMMAJIBbHOW MOIBEP>KEHHOCTU
YKWIHIL[ CEBEPHBIM BETpPaM 3UMOW M JIETOM, UX MAKCHMAaJbHOW COJHEYHOM HMHCOJSALMU 3UMOM. J[iis
baky 1 B Apyrux ropoJoB CTpaHbl B COBETCKUI MEPHO HauboJiee paclpoCTPAaHEHHBIMH CTAJIM  JIOMa
CEKIIMOHHOTO THIIAa C JBYMS KBAPTUPAaMHU HA 3Ta)Ke: CIpaBa U CJIE€Ba OT JIECCTHUYHOW KIIETKH - TaK
Ha3bIBAEMBbIl, MApHBI TUI WIN «IBYXKBapTHUPHAs CEKLUS», MPEUMYIIECTBO KOTOPOW B TOM, UTO
Ka)XJas KBapTUpa, MMela JBYCTOPOHHIOI OPHEHTAIMIO, 00ECIIeYNBAIaCh HE TOJIBKO HEOOXOIMMOMN
MHCOJISALIMEH, HO MMeNa CKBO3HOE IPOBETPHBAHUE, YTO CIIOCOOCTBOBAJIO CO3AHUIO HAWITYYIINX
CaHUTApHO-TUTUEHNYECKUX YCIOBUM Ui mpokuBaHusa. HecMoTpst Ha MHOTME U3MEHEHHs B HOpMax
crpoutenbHoro mnpoektupoBanuss CCCP B menmsix SKOHOMHHM, apXUTeKTopaM AsepOaiimxkaHa
YIIaBaJIOCh COXPAHSTh 00s3aTEIbHBIM YCIOBHUE CKBO3HOTO HIIH YTIIOBOTO MIPOBETPHBAHUSI.

Hauunas 1990-x rr., mOMy4usio pa3BUTHE BBICOTHOE CTPOUTEIHCTBO U TMOSBUIIACH TEHACHIMS K
YIUIOTHEHUKO ~ TOPOJACKOM  3aCTpOMKH.  ['pafioCTpOUTENHbHOE  JTOMHUHHPOBAHUE  BBICOTHOTO
CTPOUTENHCTBA U YIUIOTHEHHE 3aCTPOMKM TMPHBEIO K HAPYIICHUIO HOPM TEPPUTOPHATIBLHOTO
IUITAHUPOBaHUSL. YK€ CErojiHs Mbl BUJIUM IOCJIEICTBUS MOJUTUKY YIUIOTHEHUsI 3aCTPOWKU B TOPOJE,
TIOBJIHSLT Ha KOM(OPTHOCTH MpoXkKBaHusl. 3acTpoiika baky mocne 90-X rogoB BcieACTBIE OTCYTCTBUS
HOBOTI'O T'€HIUIaHA BEJach XaO0TUYHO € rpyObIMU HapyueHusMHU. C mepexoioM 3eMIIENOJIb30BaHUS U
CTPOUTEIBCTBA HA PHIHOYHYIO OCHOBY, HOPMBI MHCOJISILIMM M €CTECTBEHHOI'O OCBELLEHNUS TIOMEILEHNH,
KECTKO PErJIAMEHTHPYIOIINE pa3pbIBbl MEXK/1Y 3JaHUSMH U IJIOTHOCTH 3aCTPOMKH, CTaIN HAPYIIATHCA.
OnauM 13 HamboJiee CYIIECTBEHHBIX HEIOCTATKOB COBPEMEHHOM YIUIOTHEHHOM 3acTpoiKM cTalio
HapyLICHUE B PELIEHUU apXUTEKTYPHO-TUITAHUPOBOYHON OpraHu3alvy KWibX 31aHuid. CTpemiieHue
MHBECTOPOB MOJYYUTh MAKCUMAJIBHYIO ITPUOBUTH IIPUBEIIO K NEPEYIUIOTHEHUIO TOPOICKON 3aCTPOUKH,
TMOSIBJIEHUIO B 3aCTPOMKE IIMPOKOPITYCHBIX JKUJIBIX 3aHUM, IIMPUHA KOTOPBIX MIPEBbIIAeT 18 MEeTpoB,
rJie He COOJIOJIEHbl HOPMBI a3pali U UHcoysiuu. OCHOBHasl PHMYMHA NPU 3TOM OoJiee BBICOKas
VMHBECTUIIMOHHAS TPUBJIEKATENLHOCTh. [OHSSICH 3a KBaJpaTHBIMU METpaMH U MaKCHUMaJIbHOU
NpUOBLIBbIO, MBI YK€ MOJOIUIM K HpoOJieMe <«IMTEPCKUX JBOPOB-KOJOALEB» M3 4-5 3TaxHOU
3aCTpOWKU — TMPU 3TOM HeJb3sl 3a0bIBaTh, YTO COBPEMEHHAas 3acTpoiika Beaercst 18-25 3TakHbIMU
KUIBIMM JoMaMH... [lokymarenn HEOBMKMMOCTH, HE 3aAyMbIBasCb O  PUCKE Uil 30pPOBbS
OTCYTCTBUSI MHCOJISILIMM TIOMEIEHHUH, BO IJ1aBy CTaBAT 0oJee HU3KYI0 CTOMMOCTb. Mexny TeMm,
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oOecrieyeHHe TOCYIapCTBOM COOTBETCTBUS NPH TMPOCKTUPOBAHMU W CTPOHUTEIBCTBE HOPMaM
MHCOJISIIMY B TIOMEIICHUAX/3/IaHUSX U HA TEPPUTOPUH TIPEIIOJIaraet, 4To 000 rpakKIaHuH UMEET
npaBo Ha wuHcomsimio [1,c.543-547]. B 3apyOekHBIX CTpaHaXx MpaBO HA COJHEYHBIH CBET
UHTEpIpeTupyeTcs Kak «right to lighty [1, ¢.544]. UHCTHTYT HMHCOJSIMM 3aKpPEIUICH B HOPMATUBHBIX
npaBoBbix aktax. B Koncrurymmu AsepOaiimkana obo3HaueHo: «Kaxaplii MMeeT HpaBo KUTh B
YCIIOBHSIX 37I0POBOM OKpy»katotieit cpenbi» [13, ¢t 39].

BeiBoabl.

Hapyiienue HOpM MHCOJSIIIMM Y TTOBBILIEHUE 3TAXXHOCTHU 3/ITaHUH, YIUIOTHEHHUE KUJION 3aCTPOUKH
MIPUBEIN K 3aTE€HEHUIO KWIbIX MOMEUICHH, YMEHBIICHHUIO MOMNaIaHus IPSIMOTrO COJTHEYHOTO CBETA U,
COOTBECTBEHHO, K YBEJIMUYEHHIO 3JIeKTponoTpedneHus. [Ipousonnio  yxXynmieHue COLMaIbHBIX WU
9KOJIOTUYECKUX TapaMEeTpPOB, YMEHBIICHHWE IUIOMAAN JIBOPOBBIX O3€JICHEHHBIX IPOCTPAHCTB,
CHIKEHHUE JIOJIM JIETCKUX, CIIOPTUBHBIX IUIONIAJIOK, HET MECT I OTAbIXa HaceneHus. M, kak
€CTECTBEHHBIN MPOIIECC, MOBBICHIICS POCT 3a00JI€BaHUM, CBSI3aHHBIX C JUCKOM(pOPTHOCTHIO YCIOBHUI
npokuBaHus. Ecnu u nanee OyayT UTHOPUPOBATbCS HOPMBI MHCOJSLIMH, Y HAC CYILECTBYET PHUCK
TIOSIBJICHUS KHWJIBIX JIOMOB, CTOSIIIIUX OJIM3KO JAPYr K APYyry, 0€3 J0CTyrna JHEBHOTO CBETa B JKUIIbIC
MOMEILIEHHS U C HEOCBELIEHHBIMU ABOpaMH. CeroHs MPaKkTUYECKU HE CYHIECTBYET MCCIIEIOBAaHUM, B
paMKax KOTOPBIX KOMIUIEKCHO OCBEHIAIUCH OBl MPOOJEMHBIC AaCHEKThl CTPOWUTEILCTBA H
JKCIUTyaTallkd MHOTO3TaXKHBIX KWIBIX 3[JaHUM B YCJIOBHSAX BBICOTHOTO CTpouTenbcTBA. Hazpena
HEOOXOAMMOCTh TEPECMOTpa HOPM KHJIMIIHOTO CTPOMTENLCTBA, KOTOpash BO3HMKIA B CBS3U C
HEraTUBHOW KOMMEPUYECKOM TEHJCHLMEW, NpUBEIICd K YIIEMJIEHHIO TpaB TIpaxJaH Ha
ONaroNpHATHYIO CPeTy )KU3HEACATEIILHOCTH U KOM(OPT MPOKUBAHHUS.
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MHNOBBILIEHUE SHEPTO®P®EKTUBHOCTHU B I'PAJOCTPOUTEJIBCTBE
KaH.apx., ooy. Canumosa A.T., Anues T.I.
Aszepbationcanckuii Apxumexmypno-CmpoumensvHulii Ynusepcumem

SOHORSALMADA ENERJISOMOROLILIYININ ARTIRILMASI
mem. iizra f.d., d0s. Salimova A.T., Bliyev T.G.Azorbaycan Memarliq va Insaat Universiteti

INCREASING ENERGY EFFICIENCY IN URBAN PLANNING
PhD, dos. Salimova A.T., Aliev T.G. Azerbaijan University of Architecture and Construction

Pe3tome. [IpoektupoBanue 3HEprodhGEKTUBHBIX 3/aHUN BKIIOYAET yYET COBOKYITHOCTH
(bakTopoB, peanuzanus KOTOPHIX OOecredyrBaeT OOIIECTBO IHEProdKOHOMHUYHBIMU 3a/layaMH.
Cpenu QaxTopoB, BIUAIOIIUX Ha (POPMUPOBAHUE SHEProd(PPEeKTUBHOTO 37aHUS - COLUAJIBHBIC,
ACTETUYECKHUE, TPUPOTHO-KIUMATHYCCKUE, TPATOCTPOUTEIBHBIC, SKOJOTHUYECKHE, KOHCTPYK-
TUBHBIC, HHKXEHEPHBIC, YDKOHOMUYECKUE, TIITAHUPOBOYHBIE.

KaroueBsble cjioBa: s3HeproddhekTuBHOE 31aHNUe, PaKTOp, IPaIOCTPOUTEITHLHOE U 00BEMHO-
TUTAHUPOBOYHOE PEIlICHUE.

Xiilasa: Enerjiyo qonaot edon binalarin layiholondirilmasi {igiin bir sira amillorin nozors
alimmasi tolob olunur ki, onlarin hoyata kecirilmasilo enerjiys qonaot edon comiyyot miioyyon
vozifalorlo tohkim edilir. Enerji somarali binanin formalasmasina tosir edon amillor arasinda sosial,
estetik, tobii-iglim, sohorsalma, ekoloji, struktur, miihondislik, planlagsdirma kimi mosaloslor durur.

Acar sozlar: enerjiys gonaast edon bina, amil, soharsalma va hacmi-planlagdirma halli.

Summary: The design of energy-efficient buildings involves considering a combination of
factors, the implementation of which addresses society's energy-economic challenges. Among the
factors influencing the formation of energy-efficient buildings are social, aesthetic, natural-
climatic, urban planning, ecological, structural, engineering, economic, and planning aspects.

Key words: energy-efficient building, factor, urban planning and volumetric-planning
solution.

B By OrpaHUYEHHOCTH HCUYEPIIAEMBIX IPUPOJIHBIX PECYPCOB M IOCTOSHHOTO MOBBIIICHUS
UX CTOMMOCTH, Pa3pabOTKa, MPOEKTUPOBAHUE U CTPOUTENILCTBO HHEPreTuuecku 3¢ eKTHBHBIX
U 3HeprocOeperaroIux 31aHUM U COOPYKEHUI SIBIIETCS aKkTyallbHOU MpobieMoit. CTpOUTENbCTBO
SHEPrOAKTUBHBIX 3/IaHUN - pe3yslbTaT IOMCKa MHHMMM3AIMKM 3aTpaT Ha HHEProcHadKeHUe.
I'maBHOEe HampaBiI€HHE HEPIeTUYECKOW IMOJUTUKU IPABUTEIBCTB BCEX CTPAaH — OINPECIICHUE
JeMCTBUH 110 CHUKEHUIO TEMIIOB POCTA SHEPTETUUECKUX NOTPEOHOCTEH IKOHOMUKH.

CerozHs CTPOUTENBCTBO JKUJIBIX 3aHUN C HAMMEHBIIMMU CYMMapHBIMU YHEPreTUYECKUMU
3aTpaTaMM IPU HMX CTPOMTEIBCTBE M DKCIUIyaTallMM SBJSETCS TIVIABHOM 3anadeil. Bwicokue
SHEPreTHYeCKHe  3aTpaTbl  CHWKAIOT  KOHKYPEHTOCIOCOOHOCTh U WHBECTHIIMOHHYIO
MPUBJICKATEIFHOCTh 3KOHOMHMKH CTPaHbI, CIIOCOOCTBYIOT TIOCTOSHHOMY pPOCTYy II€H Ha
SHEPrOHOCUTENM U YyXYAIIAIOT OJKOJOTHIO0 OKpYXKalomed cpenbl. OHeprocoeperaromme
MEpPONPUATHS B KUIMIIHOM CEKTOpe oOecredaT SKOHOMHUIO TOIUIMBHBIX PECYPCOB, CHIDKEHUE
BBIOPOCOB YIJIEKUCIIOTO ra3a U YMEHBIIEHUE 3arpA3HEHUs aTMoc(depbl, YTO MO3BOJIMUT CMATYUTh
MOCJIEJICTBUS TJ100aNbHOIO M3MEHEHUs KiuMara Ha miuaHete. [IpoBenenue 3Hepro’p¢eKTuBHON
MOJIUTUKH, HCIOJIB30BAHUE SHEProcOeperaromux TEeXHOJIOIHH—3TO BeAyllee HanpaBiIeHHUE
MOBBIIIEHUS] KOHKYPEHTOCIIOCOOHOCTH OT€YECTBEHHON YKOHOMMKH, YBEITMUEHHUSI MHBECTUIIMOHHOMN
MIPUBJIEKATEIbHOCTH TPOU3BOICTBEHHBIX O0BEKTOB, a TAKXKE PEIIEHUE SKOJIOTHYECKUX BOIPOCOB.
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Bonpoc sHeprocOepexeHuss B CTPOUTENBCTBE CTall OOBEKTOM IMPUCTAIBHOTO BHUMAHUSA
¢ 70-x ronoB XX Beka. Pa3paboTka nepBbIX NPUHIMIIOB B 00J1acTH 3HEPro3(h(HEKTUBHOCTH 3AaHUM
cTajla pe3yJlbTaTOM KpUTHKM MexayHapoaHoil »Hepreruueckoil koHdepenuuun OOH,
ornnoneHramu MHWPOK BeicTynwiIn crenuanucTbl, OTMEYABIINE OTPOMHBIE PE3EPBBI IOBBIIICHUS
TeroBoi d(dexTMBHOCTH 3maHmii’ B mocledylomue TOOB BO MHOTMX CTpaHaX ObUTH
pa3paboTaHbl HOPMBI, KOTOPbIE MO3BOJWIN B OIPaHMYEHHOE BpEMs 3HAUUTEIBHO CHU3HUTH POCT
SHEpPronoTpedseHus] B CTPOUTEIbCTBE. [IepBble HOPMAaTUBHO-TIPABOBBIE AKTHI OBUTH MPUHATHI HA
rocynaapcTBeHHOM ypoBHe B Jlanuu (Danish BR77 standard) u Iseruu (SBN-80, Svensk Bygg
Norm)'. B 2002 romy 6suta npumsta JlupektuBa EBpONeEiCKOro Co03a MO YHEPrETHYECKHM
nokasatensam 3nannid (Directive on the energy performance of buildings, EPBD), rne onpenenenst
o0s3aTenpHbIe CTaHAAPTHI YIHEPro3(H(HPEKTUBHOCTH.

Ilon oHeprodhHeKTUBHOCTBIO B  CTPOUTEIHCTBE IIOHUMAETCS KOMIUIEKC MeEp IO
3¢ (PEKTUBHOMY HCIHOJIB30BAHUIO SHEPIeTUYECKUX PECYpCOB HA BCEX ATAlax >KU3HEHHOTO IHKIIA.
JanHas mpoOjema 3aBHUCUT OT MHOTMX (DakTOpoB. DHEpProakTHBHOE 3JaHHE MPEXKIE BCEro
OPHEHTUPOBAaHO HAa UCIOJb30BAaHUE DSHEPrUU OKpyXKaromed cpeasl (ee  MPUPOJHBIX
U KIUMaTHYeCKUX (AaKTOpPOB) C MAaKCUMalIbHOM 3(PQPEKTUBHOCTHIO, JJS YAaCTUYHOIO WIIH
aBTOHOMHOT'O JHEpProoOecleyeHusl 3a CUYeT HCIOJb30BaHUs KOMIUIEKCA IPOCTPAaHCTBEHHO-
TLIAHUPOBOYHBIX, TAaHAMAGTHO-TPASOCTPOUTENLHBIX, HHKEHEPHBIX H KOHCTPYKTHBHBIX CpeaCcTB.

B coBpeMeHHOHN NpakTUKE MPOEKTHPOBAHMS JKWIBIX 3JaHUW JJI1 IOMCKA ONTHUMAIBHOTO
BapuaHTa  IPOEKTa  JOJDKEH  IPUMEHATHCA  TLIATEJIBHBIM  NPEANPOCKTHBIA  aHAJIN3
IpaJOCTPOUTENIbHBIX, OOBEMHO-TJIAHUPOBOUYHBIX W KOHCTPYKTHUBHBIX peHIeHHH. DHepro-
pecypcocOeperaromue 1 NprUpoI00XpaHHbIe MHHOBAIIMOHHBIE PEIICHHSI B HHKCHEPHBIX CHCTEMax
3IaHUM ¥ COOpPYKEHMH OCHOBaHbl Ha OPUEHTALIMU MPOCTPAHCTBA, (POPM 3/1aHUS U TEXHUUYECKHUX
CHCTEM Ha SHEPTHIO OKPYKAIOIIeH CpeIbl (COTHI, BETPa, MOUBHI | T.1)."

OcHoBHOe cozepxanue. B xone uccnenoBanus 3HeprodGGeKTUBHBIX 31aHUI MpEXKIIe BCETo
HEOOXOMMO  PacCMOTPETh  MPHUHLMIIBI  MPOEKTUPOBAHUS B  KOHTEKCTE  ApXUTEKTYpHO-
rPaIOCTPOUTEITLHOM SKOJIOTHH.

OKCIUTyaTallMOHHOE YHEPronoTpeOsIeHHe CYLIECTBYIOIIUX JKHIIBIX 3AaHUNH M KOMIUIEKCOB
B AsepOaiipkaHe NpEBbIIAET AHAJIOTMYHbIE IIOKA3aTeNIM B TEXHUYECKH PA3BUTBIX CTpaHax.
CornmacHO CTaTHCTUYECKMM [AHHBIM, MWCIIOJNB30BAHME HHEPIUM U1 IPOM3BOACTBA CIWHHIIBI
TOBapOB MJM YCIyr B CTpaHax BocTouHOro mapTHepcTBa, Cpeau KOTOpBIX U A3sepOaiiikaH,
B HECKOJIBKO pa3 Bblllie, ueM B cTpaHax EBpocorosa.’ Ilo manueiM ['ockomcrata AsepOaiimkana,
B 2010 rony morepu B cucTeME€ Iepelayd 3HEPIMHM B cTpaHe cocTaBisuid 3,8%, B cCUCTEMeE
pacnpenenenus — 16,6% ot obmero oobema npoussoactsa. K 2017 rogy morepu ObUTH CHUKEHBI
1o 1,6% B cucreme nepegadu SHEpruu U 10 7,6% B cucTeMe pacipeiesieHus.

B konre 90-x B AzepOaiijpkaHe OJHUM M3 MEPBBIX HA MOCTCOBETCKOM IMPOCTPAHCTBE OBLI
IpHHAT 3aK0H «O6 OCHOBAX TPaJOCTPOUTENHCTBAY." Vike B Hauane 2000-X Hauamach pa3paboTKa
OTJEIBHEIX TPAJOCTPOUTENBHBIX TOKYMEHTOB 1o baky 1 IpyruM ropogam cTpassL."

B nocnennee necarunerue, B AzepOaiimkane ObLT pealn30BaH PsiJl MJIOTHBIX IPOEKTOB IO
BHEJPEHUIO SHEProcOeperarlmx CUCTEM B IMPOMBIIUIEHHOM W TpaXJIaHCKOM ceKTopax. B
HacTosIIee BpeMsl 3Ta paboTa BeIeTCs 0]l HEOCPEACTBEHHBIM KOHTPOJIEM TJIaBbl TOCYAApCTBA Ha
0a3e pa3BUTHUS 3aKOHOJATEIbHOM 0a3bl M IMOJ3aKOHHBIX aKTOB - Tak, B urose 2021 roma Obut
TIPUHAT 3aK0H «O PaIMOHATLHOM HCIIONb30BAaHHH SHEPrOPECYPCOB 1 d3HeprodddexrusHocTI» 1,
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B 2017 romy Obur pa3paboTaH HAIMOHAJIBHBIA CTaHIAPT MO 3HEProdPQPEeKTUBHOCTH
Asepbaiikana — Green Zoom Azeri. Paspaborunkamu crangapra sieisitorcss HITO «Coset mo
HKOJIOTUYECKOMY CTPOHMTENbCTBY AsepOaiimkanay (AzGBC) u poccuiickas WHXEHepHas
komnaHusi «biopo TexHuku». beima mpoBeseHa ceprudukanus orens Fairmont Baku,
pacnonioxxeHHoro B Komiiekce Flame Towers - B Xoae KOTOpOM OTMe4eHa BbICOKas
sHepro3ddexTuBHOCTH OanrHu otens Fairmont, sHepronorpedieHue koTopoii Ha 23% MeHbIIe
N0 cpaBHeHHIO ¢ 0a30BbIM 31aHueM mo ctanaapry ASHRAE. X B paMKax MEXIYyHApPOIHOTO
MapTHEPCTBA TEXHOJIOTMM SKOHOMHMM 3HEPIMM AKTHUBHO INPUMEHSIOTCS B XOJ€ CTPOMUTEILCTBA
xusoro ¢onga B KapabaxckoM permone, rae cpeiud NPUMEPOB - «YMHOE» Cello Arajbl
B 3aHTMJIAHCKOM pailoHe.

Takxe, ciegyeT OTMETUTh, YTO MOJHAS 3aMEHA TPAJAMIMOHHBIX MUCTOYHHKOB IHEPIHMHM Ha
BO300OHOBJSIEMblE HE MPUBOJUT K MUHUMHU3aLUMU 3arpaTr. W, mpexzae Bcero, 3T0 CBA3aHO
¢ HeA(EKTUBHOCTHIO UMEIOIIMXCSI B HACTOSIIEE BPEMSI TEXHHUYECKHX CPEJICTB M OYCHb BHICOKOM
CTOMMOCTBIO NMPeoOpa3oBaHUs SHEPrUM U3 NpuUpoAHoil cpenbl. [loaToMy Hambonee pa3yMHBIMH
CUMTAIOTCSl  pa3jMyHble  BapHaHThl  KOMIUIEKCHOTO  3HEProcHaOXeHHWs,  BKIIOYAIOIIUe
TPaIUITMOHHBIC U OJWH (MM HECKOJBKO) aIbTEPHATUBHBIX CIIOCOOOB.

B Havane 90-X rogoB B CBSI3U C NEPEXOJOM SKOHOMMKHU HAa PHIHOYHBIE OTHOILUEHHUS POCT
baky wumen XaoTWYHBIM  XapakTep, OTKIOHMBLIMICSA OT TIPaJOCTPOUTEIBHBIX  HOPM
U yTBEpXkACHHOrO B 1987 1. reHepaspHOro 1uiaHa. AHaJu3 AMHAMHUKHM YHCICHHOCTH HACEJICHUA
baky mnokasan, 4TO oOmnepexarlMMHM TEMIIAMH poOcia IPUTOPOJHAs 30HA, 4YTO IIPHUBEIIO
K JaJbHEHIIEH KOHILIEHTpAlMh HAaCceJIeHHUsT B I[EHTPE, YTO YCHWIWIO MOJSPU3ALUI0
TEPPUTOPHATBLHON  CTPYKTYPHI®. Hecmotps Ha BBeJCHHBIE OrpaHUYECHUs, HMEBILIUE
orpeneieHHbIl 3 (eKT, TeppuTOpHalbHBI pocT baky M OmkalIIuX NPUTOPOJIOB MPUBEIN
K YIUIOTHEHUIO LIEHTpaJIbHOr0, Hanbosiee ypOaHN3UpOBAaHHOTO spa. MUPOBOI OIBIT OKa3bIBAET,
YTO IPU OTCYTCTBUU I'€HIIJIAHA 3aCTPOWKH M HAJMUUHU PHIHOYHBIX COOEB MPOUCXOAUT COLUATIBHOE
paccioeHre oOuiecTBa U HEKOHTPOJIMPYEMOE pacUIMPEHUE TOpPOJICKHUX paillOHOB Ha CENbCKUE
tepputopuu. Ilpu3HaBas HeraTMBHOE BO3ZCICTBHE pa3pacTaHus TOPOJIOB, HCCIEI0BATENN
paccMaTpUBarOT aJbTEPHATUBHBIE MTOAXO/bI K TOPOACKOMY Pa3BUTHIO - 3TO KOHLENIUHU «yMHOI'O
POCTa» M TPAH3UTHOTO OpPHEHTHPOBaHHOTO pasBuTHs (TOD).X ITpobnema «pacuIpeHusy» TOpoaa
MMEET JIBa HAIIPaBJICHUS Pa3peILCHUs:

e [IpeI0TBPAILEHUE pa3pacTaHysl - KOHTPOJIb HaJl IPOCTPAHCTBEHHBIM PA3BUTHEM;

epaboTa ¢ TMOCIEICTBUSMHM - COKpAIEHHWE M30BITOYHBIX CHUCTEM  TOPOACKON
UHPPACTPYKTYPHI, IPUBEJICHUE UX K CHIDKAIOLIEMYCSl 00beMy TOTpeOIeHuS!.

B pesynbrare yImIOTHUTENBHOM TOYEYHOM 3aCTpOMKM baky yBenuumiaach aHTPONOTECHHAs
Harpyska. B pesynbrate «yIUIOTHUTEIBHOM 3aCTPOMKHM» B TOpPOJax yBEJIMUYMIIACh HArpys3ka Ha
TPAHCHOPTHYIO HMHQPACTPYKTYPY, YCIOXKHWINCH TNPOOJEMbl € JIOCTYIIHOCTBIO MapKHHIOB.
HapaBHe ¢ 3TumMu npobiemMaMy MOXKHO Ha3BaTh YBEJIMYEHHUE YPOBHS LIyMa U 0ObEMOB BBIOPOCOB
B armMocdepy. ! Takske NPOMCXOIUT yBeNMUYEHHE HATPY3KH HA CETh MHKEHEPHBIX KOMMYHHKAITHH,
YTO MOXET MPUBECTU K aBapUUHBIM CUTYaAIlMsIM B BOJIO-, DJIEKTPO U Tra3ocHabxeHuu. OnHUM U3
MOCJIEJICTBUM «TOYEYHOW» 3aCTPOMKHM CTajJ0 HapylIeHHWE HOPM HMHcojsiuuu WU a’pauuu. Cpenn
HEIOCTAaTKOB TOUYEYHOM 3acTpoilku 3a pyO0eXoM OTHOCST COKpallleHHE OTKPBITOTO T'OPOACKOIo
MPOCTPAHCTBA M CJIOKHOCTU IMPOEKTUPOBAHMS H3-3a «EBKIIMIOBA» 30HUPOBAHMS — OJHOM U3
Kareropuii 3oHupoBaHus, npuMeHsieMbix B CLIIA (ocHoBaHHOe Ha (hopMme), KOTOpPOE SBISETCS
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MOHO(YHKIIMOHAIBHBIM, HCKJIIOYAIOIIUM JpPYrHe THUIbl HCIOJb30BaHUS (HAMPUMED, >KUIIbIE
pafioHBl  MCKIIOYAIOT KOMMepuecKoe wucmons3osanme) ! B CIIIA TodeuHas 3acTpoiika
paccMaTpuBaeTCsl Kak COCTaBIAIOLIAs «yMHOIO pOCTa»  TIOpPOJOB, KOTOPBIM MOJpa3yMeBaeT
CTPOUTENLCTBO  «3€JEHBIX 3JaHHI» — OSKOHOMHYHBIX, OJKOJOTUYHBIX, CIIOCOOCTBYIOIIUX
BOCCTaHOBJICHHIO, BOCIIPOM3BOJCTBY IIPHBIIEKATENFHOCTH MHKpOpaiioHa, paiona ropoma. XV
B Poccumn, TouewyHas 3acTpoiika BOCHOJHSET CYIICCTBYIOIIME TMPOOETbl B palloOHaX WU
MHKpopaiionax. ¥

[Ipu 3acTpoiike roposia B nepuoji, HauuHas ¢ 80-X ro0B B IJIAHUPOBOUYHOM CTpyKType baky
npou3onuid Oosiblve H3MEHEHUs. VHTeHCUBHasl 3acTpoiika MOBJIEKJIA 32 COOOM LeNbIid psix
HEraTUBHBIX TOCHEACTBHUM — OT OJKOJOTUYECKUX JO COLUUAIBHBIX M HHQPACTPYKTYPHBIX
(obocTpeHue TpaHCMOPTHOM, 3KoMoruueckoit u nap.). OgHON W3 akTyalbHBIX MpobiieM B baky
CTaJI0 M3MEHEHHE MMKpPOKIMMAaTa ropoga. MHKpOKIMMAT COCTOMT U3 MHOI'MX KIMMaTHYECKUX
(akTOpOB - 3TO TemIeparypa BO3/1yXa, OTHOCUTENbHAsl BIAKHOCTb, COJIHEUHAs paguanus. J{is
AOIIEpOHCKOr0 IMOJIyOCTPOBAa XapaKTEpPHbI apHJHbIE KIMMATHYECKHE YCIIOBHs, JIETHHH Ce30H
OTJIMYaeTCs JUIMTEIbHOW >Kapod U 3acynuinBocThio. B mocneanuwe rombsl B baky u Ha
AOILIEpOHCKOM  TOJyOCTPOBE  JIETOM HaOmoaeTcss CWiIbHAs Jkapa M IpeodsagaHue
MIOJIOKUTEIBHBIX TEMIIEPATYPHBIX aHOMaJIuH, 4TO MO/ITBEPIKIaETCS aHAJIN30M
MeTeoposiorndeckoil uHpopmanuu 3a nociaeanue 15 ner (mo cpaBHenuoo ¢ 1961-1990rr.,
B 1991-2015 rr. B TeyeHHEe JETHUX MECSIEB MOKA3aTENIN CPEIHEN MAaKCHUMaJIbHON TeMIepaTyphbl
BO3/lyXa B 3HAUMTENIBHO CTEIIEHN TIOBBICHIIHCE).

VYInoTHeHue 3acTpOMKH B TOpOJE, NPEMATCTBYIOIIEH ABMKEHHUIO BO3AYyXa, IEPExXon K
CTPOMUTENBCTBY 3/JaHUN MOBBIIIEHHOM 3Ta)KHOCTHU OTPHULATEIBHO IMOBJIMSUIM HAa 3KOJOTMYECKOE
COCTOSIHUE OKpYKAIOLEH Cpelbl B TOpPOJE: M3MEHWICS XapakTep IBHKEHHSI BO3AYIIHBIX
MOTOKOB, TIOBBICWJIACH TeMIIepaTypa BO3[yXa B JIETHUW MEpPHUOJI, 3aCTOW M MEperpeB BO3Ayxa U
T.J., BCE 3TO B COBOKYINHOCTH YXYAIIWIO MHUKPOKJIMMAT ToOpoJickoi cpenpl. llpu sTom
HAaKONWINCh 3HAYUTENIbHbIE 3arpsi3HEHUS BO3JyXa OT BBIOPOCOB HEraTHBHBIX HCTOYHUKOB
aHTPOIIOTEHHOI'O0 XapakTepa, 4YTO Takke TpeOdyeT MpPUMEHEHHUS METOJ0B a’pOJAMHAMUKU
OKpY>Karolle rOpoJICKON CpebI.

Ectp TUTIOJIOTUYECKast B3aMMOCBSI3b MEXIy dakropamu MUKpOKJINMATA,
B3aMMO/ICHCTBYIOIIETO C BETPOIHEPTETUYECKUM MOTEHIIMATIOM 3aCTPOMKHU U TEPPUTOPUEH TOPOJA.
B npouecce ypOanuzamnmu, B Xo1e Npeodpa3oBaHus NPUPOAHOTO JaHamadTa, CONPOBOKIAEMOTO
aHTPOIIOTEHHBIM ~ BO3JICHCTBHEM HA  OKPYXAIOIIYI0 Cpedy, NPOHCXOOUT  HenuzO0exHas
TpaHchopMalMsg €CTECTBEHHOIO0 a’pallMOHHOTO DPEXMMa - 3aCTpOiika OKa3blBaeT BIMSHUE Ha
BO3YIIIHbIE TOTOKH, MPOXO/SIINE Yepe3 TOpO, KOTOPhIe MEHSIOT HE TOJIbKO HampaBieHHUE, HO U
CKOpOoCTh. IMeeT MecTo 3aKOHOMEPHOCTh pacHpeeeHUs CKOPOCTEH BETpa OT BBICOTHI 3aHUIA.
BricoTHas apxuTeKTypa, npeoOpa3oBbIBasi a9pOAMHAMHUKY MECTHOCTH, BIIMSAET HA TEIUIO-BETPOBOM
pexxuM. BBICOTHBIE 37aHMS MOTYT CIOCOOCTBOBaTh OOPa30BAHUIO HEXENATEIbHBIX BHXPEBBIX
MOTOKOB, OOTEKAIOIIMX CTEHBI 3/1aHus. BbIcoTHas 3acTpoiika B ropojax (opMHpPyeT OCOObIi
MUKpPOKJIMMAT - TaK Ha3blBa€Mble «TOpPOJCKHE KaHbOHBDY (urban canyons), oNpeaesiounne
HaIpaBJICHHE U CKOPOCTh BETpa, BIHMSIOLIME HA TEMIeEpaTypy M KadecTBo Bozayxa.llpu »sTom
BXHYIO POJb B YMEHBIICHHWU - YBEJIMYEHHUU CKOPOCTH BETpa WIpPaeT uepeloBaHUE 3AaHUMN
pa3nu4HON 3TaxkHOCTH. [IpocTpaHCTBEHHAsl CTPYKTypa TOPOACKON 3acTpOMKM  Ha CTOJIBKO
pasnuyaercs, 4YTO HET BO3MOXKHOCTH TOBOPUTH O «HEMPEPHIBHOCTH» BETPOBBIX MOJEH, KOTOpHIE
XapaKTepU3ylOTCsl  CUJIBHOM  KOHTPACTHOCTBIO: TaK,  HampuMep, 30HBI 3acTOs BO3JyXa,
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CO3/aBacMble B IUIOTHOM INEPUMETPAIBHO-3aMKHYTOM 3aCTPOMKE COCEACTBYIOT C IPOSBICHUEM
«CTPYHHOTO TEYCHHs» BETPOBOTO IIOTOKA BIOJIb 3AaCTPOCHHBIX TOPOACKUX MAarucTpalew,
YCUJIMBAIOTCA y BBICOTHBIX 31aHMid. Ha ¢oHe pa3HOITakHOW 3acTpOWKHM, B TOM 4YHCIE U
OaeHHOM, HAOMI0AAeTCsl MOBBIILICHHE BETPOIHEPTETUUECKOr0 MOTEHLHANA, KOTOPOE CBA3aHO C
yYBEJIMYEHUEM TYypOYJIEHTHOCTH BO3AYIIHBIX IOTOKOB. Kak, Hampumep, NpH pacrojOKeHUU
3laHHH, TA€ MAaJOdTaKHOE 3JaHHE, BCTPEYAlOllee BETPOBOM IOTOK, PACIOJIOXKEHO Nepes
CJIEYIOIIUM 34 HUM BBICOKHM.

Kondurypamust ~ COBpeMEHHBIX  JKWJIBIX  pailOHOB  NPHUBOJUT K CYIIECTBEHHOMY
ocia0JeHNI0 CUJIbl BETpa BHYTPU 3acTPOHMKH. B HEKOTOpBIX Cilydasx MOBTOPSEMOCThH IITHUIIEH

Bo3pactaeT B Tpu paza™". Taxke 00pa3yrOTCsi U 30HBI C MOBBIIICHHBIMUA CKOPOCTSAMH BeTpa (Kak

MpaBWIO, MEXIY BEICOTHBIMH  3aHUAMH —@ddekt Berrypm»'  mpusomsmme x
(bopMHpPOBaHHIO TUCKOM(OPTHBIX YCIOBUH.

UccnenoBanust T.P. Oke BbIsiBWIM ceMb (PAKTOPOB, BIMSAIONIMX HA TOPOACKOU
MHKPOKTHMAT™:

1. VYcuneHHoe KOpPOTKOBOJHOBOE HM3JIyuy€HHE (MHOTOKpPATHBIE OTpaXeHHs OT (acaJoB 3/1aHUI
WIN OT TIOBEPXHOCTH 3EMJIH).

2. YcuneHHOE JUTMHHOBOJIHOBOE M3JTy4YeHHE (B OCHOBHOM BBI3BAHO 3arpsi3HEHHEM BO3yXa).

3. CHmwKeHue noTephb TeIula JUIMHHOBOJIHOBOTO U3Ty4eHUs (T€OMETPUS «TOPOJICKOTO KaHbOHA
WIA  aQHAJOTUYHBIX  TOPOJCKHUX  JJIEMEHTOB, MPEMATCTBYIOIIUX  BBICBOOOXKIECHUIO
JUIMHHOBOJIHOBOI'O M3JLy4€HHUS).

4. AHTpomOreHHble MCTOYHMKM TeIula (Hamp., Temlo, BbIIENSEMOE TpPAaHCIOPTOM,
IPOMBILUIEHHOCTBIO U T.1.).

5. VYBenuyeHue 3amaca Teruia (MCIOJIb30BaHHE CTPOUTEIBHBIX MAaTEpUANIOB, TPOTYapHBIX
MaTepHaoB U T.1.).

6. CHumxeHue ucrnapeHus (YMEHBIIEHUE YUCIIa BOJHBIX 00ObEKTOB, PACTUTEILHOCTH).

7. CHmwxkeHue TypOYyJIEHTHOTO TepeHoca Teria (Hu3Kas CKOpOCTh BETpa B TOPOJICKUX pailoHaX,
HU3KHH ypOBEHb T'OPOJCKON BEHTUJISALIUN).

. KopotkosonHosoe
1. KepoTkoeonHosoe 3. Notepu Tenna ANMHHO- 5. ¥YsennyeHue sanaca renna % uanyyeHve
n3ny4eHmne (oTpakeHne) BONHOBOrO M3nyueHHs (KaHbOHbI) (CTpoUTeAbHbIE MATepPHanDbl) « - - - - 1= [liMHHOBOAHOBOE
= nsny4eHne

!/ \  TypbynentHbiit
N 4 neperocTenna

~ ~
1 !
1 ]
1 '
1 !
1 ]
1 !

i
1
U

1
I
v Vv

v
2. AnmHHoBONHOBOE 4. AHTponoreHHblie cTouHuKK 6. CokpauieHne ucnapenns 7. CHWKeHune TypbyneHTHOro nepeHoca
usnyueHue (3arpasHeHue) Tenna (MalKHbI, MPOMbIW-Tb) (MeHbWe pacTUTENbHOCTH Tenna (HWU3KaA CKOPOCTb BETpa)
1 BOAOEMOB)

Pucynok 1. Cemb npuuun 2opoockozo ocmpoea menia. @axmopwi, enusiowjue Ha aooou kiumam™
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Mepsl 10 afanTanuy K W3MEHEHUIO KIMMaTa MOTYT CTaTh BaKHBIM MHCTPYMEHTOM JUIS
TIOBBIIIIEHUS YPOBHS YHEPT03(PPEKTUBHOCTH, CPEAN HUX MOKHO HA3BaTh YBEIMUYECHUE O3EIICHEHNS,
YCTPOMCTBO BOJOEMOB.

OntumanbHOE pacloNIOKEHUE 3MaHUM B MHUKpPOpaioHE M (OPMBI 3aCTPOWKH JIOJKHBI
CIIOCOOCTBOBATh YBEIIMYEHHUIO CKOPOCTH BETpa, MPEIOTBPALICHHUIO TOSBICHHUS «BETPOBOW TEHI» B
KWIOM paifoHe. KpaiiHe jkenaTebHbI TOCTATOYHBIE PACCTOSHUS MEXIy 3JaHUSIMH, ITO3BOJISIONIHE
CBOOOJTHEE JIBUTATHCS BO3YIIHBIM ITOTOKAM.

OpueHTanus yaull, >KWIbIX U BHYTPEHHUX JBOPOBBIX MPOCTPAHCTB TAKXKE UTPAET BAXKHYIO
POJIb U MOXKET OBITh HaNpaBlIeHA HAa PEryJIMPOBAHUE a3PALMOHHOTO PEXHUMa FOPOJCKON Cpeibl U
Ha 3aIUTy OT U30BITOYHON MHCOSIINH. YIMYHO-TOPOXKHYIO CETh 11e1ec000pa3sHO OPUEHTHPOBATh
Ha CO3JIaHHE BETPOBBIX KOPUIOPOB, YCHIMBAIOIINX €CTECTBEHHOE JIBIKEHUE BO3TyXa IS JIydIIen
npoBeTpuBaeMocTH. HeoOxonumma OpueHTAanusi CETKH JKWIBIX YIWI] B  HalpaBJICHHUU
TOCHOJCTBYIOIIETO BETpa C YYETOM TpacC KaHaJoB, KOTOpPbIE CHOCOOCTBYIOT CHIKCHHIO
TeMIIepaTyphl BO3AyXa 6Iaroiaps HCHapeHHio Boasr™. OpHeHTAaLMs IPOU3BOIUTCS [0 CTOPOHAM
CBETAa C Y4YeTOM HpeoO0JIalaliero HampaBJIeHUS BETPOB, YTO JaeT BO3MOXHOCTh OOECIIEUUThH
MUKPOKJIMMATHYECKHH KOM(POPT B OTKPHITHIX MPOCTPAHCTBAaX HAa TEPPUTOPHH. B HEKOTOPBIX
cllydasix BO3MOXKHO YCHJICHHE BETpa, HamlpuMep, NpU COBIAJACHUU HANpaBlIEHUs BeTpa C
HampaBJICHUEM YIUIBI (<OPHEKT a3pOAMHAMUYECKON TPYOBbI»).

OOecrniedyeHne MUKPOKIMMATH4YeCKOro KoM(dopTa B JKapKkoe BpeMs Troja Ipearosaraet
OPHMEHTALUIO KBAPTAJIOB KOPOTKOW CTOPOHOI MEPIICHIUKYIIPHO MPe0diIaaoneMy HallpaBIeHUIO
BETPOB M CO3JIaHHUE KaK MOXKHO OoJiee YacThIX WM TPSAMBIX KOPHIOPOB JOCTyHa BeTpa Ha
TeppuTOpHIon .
MIPOCTPAHCTB NEPIEHAUKYISIPHO HEOIAaronpuATHOMY HAIPaBICHHUIO BETpPa BETEP BOCIPHUHUMAET
3aCTPOWKY KaK eIMHBIIl MACCHB U TUIABHO OOTEKAET €ro CBEPXY.

IIpy opueHTanuu SKUIBIX Y3KMX YJIWII WM IPOJOJIBHBIX OCEH JBOPOBBIX

B «Crangapte ocBOeHUs CBOOOAHBIX TEPpUTOPHi» Poccum mpemycMaTpBuaeTcsi OCHOBHOE
YCIIOBUE - YTOOBI KaK MOYKHO MEHbILE MPOECKTHUPYEMBIX BJOJb €€ OCEH YJUI[ OTKJIOHSUIMCH OT
npeo0J1aJaroIero HanpaBJIeHHs XOJOIHBIX BETPOB B OCEHHE-3UMHUU nepruoj MeHee ueM Ha 30° B
mo6yro cropory™!. Tam ke OTMEUaeTcs: «eCIM TOTO JOOUTHCS HEBO3MOXKHO, B YKa3aHHOM
HAMpaBJIEHUH HEOOXOAMMO OPHEHTHUPOBATH JJIMHHBIE CTOPOHBI KBApTalOB, UYTOOBI COKPATUTH
YHCIIO YIULl C HeOMaronpusiTHOW opueHTanue». [Ipu 3ToM, yauibl, KOTOpble OTKJIOHSAIOTCS Ha
30° m Oonee OT mNpeoONATAIONMIETO HAMPABICHUS XOJIOAHBIX BETPOB, TMPEMATCTBYIOT UX
MPOHUKHOBEHUIO HAa TEPPUTOPHM KHJIOM M MHOro()yHKIIMOHAJIBHOW 3acTpoiiku u Oonee
KOMGOPTHBI U1 IPeObIBaHUS TOPOKaH HAa OTKPBITOM BO3JlyXe B XOJIOJHOE BpeMs I'ojia.

B xapkoM BIaXKHOM KJIMMAaTe peKOMEHIYETCS OPUEHTUPOBATH YIUIIBI MO YIJIOM MIPUMEPHO
20° u 30° ot HampaBieHus npeodiangaromero Berpa. Cieayer co3naBaTh JOCTATOYHO OTKPBITHIC
MIPOCTPAHCTBA, HACKOJIBKO 3TO BO3MOXKHO, JUII BEHTWIALIMM U pacceuBaHUs TeIa,
OpPraHU30BBIBATH OTKPBITHIE IIPOCTPAHCTBA C IIOMOILBIO KOPUIOPOB BETPA.

Takxe, uccienoBaTesiMM OTMEYAETCA: MOPSAO0K PacoIOKEHUS CYIECTBYIOIIMX 3/1aHUH T10
MEePUMETPY 3aCTPOMKH OKAa3bIBAET BIMSHHE HA CKOPOCTHOE IOJIE BHYTPU Hee: MPHU YBEIHMYECHUU
pa3pbplBOB MEXAY 3[JaHUSIMH BO3pAacTaeT CpeIHsAs OTHOCHUTENbHAas CKOpPOCTb BETpa BHYTPHU
sactpoitk™", Topojckas 3acTpoiika BO3JEHCTBYET HAa BO3IYIIHBIA MOTOK, A€QOPMHPYET €ro
HaIpaBJIEHUE U U3MEHSAET CKOpOCTh. Hamo OTMETUTH, YTO B HEKOTOPBIX CIIydasX 3acTpoiKa cama
CTaHOBUTCS IPUYMHON BOZHUKHOBEHHS BO3YLIHBIX TIOTOKOB («UCKYCCTBEHHBIX OPHU30BY).
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Pucynok 2. Opuenmayus yruy.

MOXHO OTMETUTH TakoW (aKkTop, KaK YBEIMYCHHUE TEMIIEpaTyphl BO3JyXa Ha HECKOJIBKO
IPaayCcoB MO CPABHEHUIO C MPUTOPOJHBIMH TEPPUTOPHUSIMHU - TaK HA3BIBAEMBIA «OCTPOB TEILIay.
OpHO U3 HEOMAropUATHBIX MPOSBICHHUIM OCTPOBa TEIjia - HApyUICHHE IUPKYISAIUU BO3ayXa Hal
TeppuTOopuell ropoaa. PazMep «ocTpoBay 3aBUCHT OT METEOPOJOTHYECKHX YCIOBHM, peibeda
ropojia U ocoOeHHOCTeH 3acTpoiku. «OCTPOB TeIIa» pa3pymiacTcss BETPOM U aTMOCHEPHBIMU
ocaJlkaMH, HO ycToiiuuB B Oe3BeTpue. LIeHTp ropoackoro octpoBa Teria 0ObIYHO CIIBUTAETCS OT
[IEHTpa TopoJia B HAMPABJICHUH MPE00IaaI0IeTo BETPA.

OctpoBa TemIa, KOTOPhIE CO3JAIOT TOpPOJia, MPUBOIAT K YCHJICHHUIO TEIUIOBOTO CTpecca B
YCIIOBHSIX aHOMaJbHOW Kapel. DOPMHUPOBAHHE «OCTPOBA TEMJIa» TPUBOJUT K CHUIKEHHUIO
KOM(OPTHOCTH TOPOJCKOW CpPEIbl: CIHWIIKOM BBICOKHE TEMIIEPATyphl JIETOM W IOBBINICHHAS
BJI&KHOCTh 3UMO# HEOIArONMPUATHO BIHSIOT Ha 370POBbE TOpOKaH™.

T'OpOJICKOii OCTPOB TeIIa MOApa3eNseTcs Ha aBa THna™V":

— «HAJI3€MHBII TOPOJICKOM OCTPOB TEILIa» U «aTMOC(EPHBIA TOPOACKON OCTPOB TEILIAY.

O6pazoBaHue «HAI3EMHOTO TOPOJICKOTO OCTPOBATEIIa» — 3TO SIBJICHUE, MPU KOTOPOM
TaKue TOBEPXHOCTH, KaK KpBIIIM U TPOTyapbl, HarpeBarOTCs B JHEBHOE BpEMs, COXPaHSIOT
TEMIIepaTypy B TEUEHUE [JHA M OTJAIOT DJHEPrui0 Teruia B BeuepHee Bpems. [opoackue
MMOBEPXHOCTH OoJiee TOIBEP)KEHBI BO3JICUCTBHIO COJHIIA B CPAaBHCHHMH C 3aTCHCHHBIMU
MMOBEPXHOCTSAMH B CEIbCKOH MECTHOCTH. XOTS (EHOMEH «HAJI3€MHOTO TOPOJICKOTO OCTpPOBa
TeIUIa» MOXKHO HAaONIOJaTh KakK JHEM, TaK M HOYBIO, OH JIOCTHTaeT MaKCHMAaJbHBIX OTMETOK B
JTHEBHOE BpeM;

— KOTJa TOpOJicKasi TeMIlepaTypa BO3/yXa CTAHOBUTCS BBILIE, YEM B CMEXKHBIX CEIIbCKUX
paiioHax, OHa OMpeJeNseTcss Kak «aTMoc(epHbIii TOpOACKOW OCTPOB TeIMia», KOTOPHIA B CBOIO
ouepenb JIEJUTCS Ha JBa BUJA — «TOPOACKOW CJION» M «IOBEPXHOCTHBIM ciioi». «l'opoackoit
CJI0i» 00paszyeTcs OT 3eMJIH J0 BEPXYIIEK JEPEBbEB WM KPHII IOMOB, & KIIOBEPXHOCTHBINA CIION»
HAYMHAETCSA OT MOBEPXHOCTU KPBILI UM BEPXHEr0 YPOBHS JEPEBHEB M MPOCTUPAETCS 10 TOUKH,
r7Ie TOPOACKOM maHamadT Oonblie He BIUsSET Ha aTMocdepy. BriusHue «remna» ropoJoB He
OTPAaHWYCHO TPAHHUIIAMHU 3aCTPOCHHBIX TEPPUTOPHUH, BBIXOJHUT JAJCKO 3a MX IPEAESIbl: MOXHO

CYIIIECTBOBAHUE TEILUIOBOTO cjiefa 3a mpenenamu ropoaa™", BBITSHYTBIX MO BETPY «TOPOACKHX
VI gHTeHCH(UKAINA KOHBCKTHBHBIX
XXiX

nuieiioBy Oonee TEIUIOro W 3arpsA3HEHHOTO BO3IyXa
MPOLIECCOB M YBEIMYCHUSI CYMM OCAJIKOB C TIOJBETPEHHOI CTOPOHBI OT TOpoJia
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OcHogHble XAPAKMEPUCMUKU 20P00CK020 U nogepxnocmnozo I'OT™* Tabauya 1
Ocobennocmy I'opoackoii cioii 'OT IloBepxHocTHbIii caoii 'OT
Moxer ObITh MEHEE BBIPRKEHHBIM HIIH HE
[MpucyrcTByeT B 11000€ BpeMsi AHS M HOUM | CYLIECTBOBATh B JIHEBHOE BPEMSL.
Bpemennoe pazsumue | Hanbonee NHTCHCUBEH B TEUECHHE THS Haubosee MHTEHCUBEH B TEMHOE BpeMst
AXTHBHEE BBIP)KEH B JIETHEE BpeMsi roJla | CYTOK MJIM Ha PaccBETe.
AKTHBHEE BBIpOKEH B 3UMHHI TIEPHOJT

Iluxoean o
Bonbmuii pazmax NpocTpaHCTBEHHBIX . .
UHMEHCUGHOCHLD N Menbmuil pazMax 3HaYEHHN:
1 BPEMEHHBIX 3HaYCHUIL: o
(nauoonee o nenb: 1-3 °C
nenb: 10—15 °C o
UHMEHCUBHDBLE o HOYb: 7-12 °C
HOYb: 5—10 °C
yenosusn I'OT)
[Ipsimoe n3mepenue
Memoo Kocsennoe n3mepenue P p
CrannoHapHbIe METEOCTAaHIINH
udenmuguxayuu JlMcTaHIIMOHHOE 30HAUPOBAHUE
MoOubHBIE TPaBEPCHI
N3oTepMuueckne KapThl
Buo uzoopasxcenusn TenoBsle n300pakeHNs P P

I'pacuk Temneparypsl

Haubonee spko a¢dekr ocTtpoBa Temjaa BBIpaXXeH B palOHAX IJIOTHOHM MHOTOATAKHOM
3aCTPOMKH - TUIOTHBIN TETJIOBOM MOTOK B MOBEPXHOCTHOM CJI0€ aTMOc(epsl HaOII0aeTCs TaM, Iie
IJIOTHOCTh 3JaHUMK MakcuMaibHa.Kak TMOKa3pIBalOT MCCIEAOBAHUS, B 30HE MHOTO3TaXHOU
3aCTPOMKH B IIEHTPE ropojia TeIjiee, YeM B aHAIIOTUYHOM, HO OKPY>KEHHOM 3€JICHBIMU MAaCCHBAMU.
Knumar omnpeneneHHOM TOpOACKOM TOYKH OMNPEAENsieTCs CBOMCTBAMU TOPOJICKOM Cpeapl B
oKpecTHOCTSX paauycoM a0 10 kM. TemnmoBbie 3¢(dekTbl HEOOMBIINX OJHOPOJHBIX YYACTKOB
aKKyMYyJIUPYIOTCd W TEPEHOCATCS BO3MYIIHBIMM IOTOKaMH Haja ropojgom. /[lng ymydmieHwus
BO3JyX000OMEHa MEXAYy TOpOJAOM M MPUTOPOJAHBIMU TEPPUTOPHUSMHU, HEOOXOAMMO CO3/aTh
yclIoBUS, Il CBOOOJHOTO TmepeMelnieHusi Bozayxa.Takoe oJokeHue ropoja MOXKET ObITh
peanu30BaHO IOCPEICTBOM PA3HOYPOBHEBOM 3aCTPOMKM LEHTPAJIBHBIX PAallOHOB ropoja U €ro
nepudepun.

Temnepatypa nocne nonyaus °C

Cenbckan mecTHocTb  [lpuropoas  ToproBbiv ueHTp LlenTp ropoga  XKunow paitox Mapk Mpuropoag  Cenbckas MeCTHOCTb

Pucynox 3. T'opoockoii ocmpos menaa®

B ycrmoBusix cioxxHOro penbea Ha pa3BUTHE OCTPOBOB TEIUIA BIHSIIOT pa3IHYHbIC
JIOKaNbHBIE IUPKYISIUU. Takke OTMedYaeTcsi, 4YTO TOPOJICKOH OCTpPOB TeIula spYe BCETO
MIPOSIBJISIETCS B YCIIOBUAX YCTOMYMBOTO aHTUIIMKIIOHA (MasnoobiayHo, Oe3BeTpeHHo0). B cyTounom
X07ie HauOoJbIlasi Pa3HOCTh TEMIIEPATYpP TOPOJA — MPUTOPOJ OTMEUYAETCS B BEUEPHHE — HOUHBIC
4yachkl B JIETHUN CE30H, U yTPEHHHE — JHEBHBbIC 4Yachl B 3UMHHI ce30H. OCTpOB Temjaa HMMeeT
CYIIECTBEHHBIC CC30HHBIC KOJICOAHMS: JIETOM OOIbIlle, 4YeM B3HMOW. ITOT (aKT CBSI3aH C
MOTJIONIEHUEM COJIHEYHOUW paaualiii BOJISHBIM MapoM, COJEpKaHHe KOTOPOTO B BO3JAYXE ropoja
JeTOM OOJIbINIe, YeM 3UMOM, a TAK)KE 3HAYUTEIBHYIO POJIh UTPAIOT CE30HHBIC M3MEHEHHS CBOHCTB
MOJICTUJIAIONICH MTOBEPXHOCTH U TETJIOBBIE BEIOPOCHI AHTPOTIOT€HHBIX HCTOYHUKOB.
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Kpome TOro, Hajgo OTMETHTH elle OJMH (aKTop: B Pe3yJbTaTe CTPOUTEILCTBA U PA3BUTHS
HH(PPACTPYKTYPHBIX DIIEMEHTOB €CTECTBEHHAs IOBEPXHOCTH 3€MIIM IOKPHIBAETCS MaTepUAJIaMH,
AKTUBHO TOTJIOMIAIOIINMHE COJIHEYHOE M3nydeHrue. Ha OCHOBaHMU 3TOr0 3acTpOWKY HEOOXOAUMO
paccMaTpuBaTh Kak JOMOJHUTEIBHBIA MCTOYHUK TEIUIA, KOTOPBIA TAKXKe BIMACT HA W3MCHEHHUE
00IIEro TEIIOBOTO OanaHca ropo;:[aXXX"i.

[Ipu 5TOM, YeM OOJIBIIIC MCKYCCTBEHHBIE MaTepHasbl, MPUMEHSEMbIE B CTPOUTENLCTBE,
MOTJIONIAOT COJHEYHBIC JIydd, TeM OOJblle Tella OHM HAKAaIIMBAlOT M, COOTBETCTBCHHO,
M3JTy4aroT. Pa3luuHBlC MOBEPXHOCTH HMMEIOT pPa3iudHble KO3()(UIIMEHTH IMOTIOMICHUS WK
OTpaKEHUsI CONHEUHBIX JTydeit. CyliecTByeT Mepa MOJH JIydeH, OTpaKEeHHBIX MOBEPXHOCTHIO, TI0
CPaBHEHHIO C TMAJAIOIIMMH COJHEYHBIMH JiydaMH — ajb0eqo. MHOrMe HCKYCCTBEHHBIE
MOBEPXHOCTH ypOAHM3MPOBAHHOM Cpeabl B OCHOBHOM COCTOST W3 MAaTEpPHAOB, TaKMX Kak
acaibT, TYIPOH, IPaBUil M GETOH, BCE M3 KOTOPBIX MMEIOT Hm3Koe anbOeno™ . Uem Hike
anp0be10, TeM OOJbIIe MOBEPXHOCTh MOTJIONIAET COJHEYHBIX JIyd4eH, TEM CaMbIM ITOBBIIIACTCS
TETIOEMKOCTh JIESITEIbHON TMOBEPXHOCTH, YTO MPHBOAUT K YBEIMYCHHIO MPOIAODKHTEILHOCTH
’KH3HEHHOTO IIMKJIa OCTPOBA TeIUla. YBEIMUYCHHE KOJMYECTBA JTHUX IMOBEPXHOCTEH (IOpOTH,
ABTOCTOSTHKH, TIPOCMOJICHHBIC KPBIIIH, KUPITUYHBIE CTEHBI U T.JI.) SBJISETCS OJHUM M3 BaXKHEHIIHX
(baKkTOpOB CO3MaHMsI TOPOJCKHX OCTPOBOB Teruia. IIpu 3TOM 3HAYeHHE anb0eI0 eSTeIbHBIX
MOBEPXHOCTEH BO MHOTOM 3aBHUCHT OT UX LBETa, (PAKTYpBI U TEKCTYPHl ™™,

BriBoabI
B baky ¢opmupyetrcs 3pdexT «ropoackoro ocTtpoBa TeIuia», OOYCIOBIEHHBIH POCTOM

MOTPEOJICHUsT YHEPTUH, YBEIWYCHHSI BBIOPOCOB MAPHHUKOBBIX Ta30B B arMmoc(epy, CHIKEHHUEM
kauecTBa Bonbl U T.A. Cpenu (akTOpoB, BIMSIONIUX HA WHTEHCHUBHOCTH TOPOACKOTO OCTpPOBA
TeIia, BBIAENSIOT IUIAHUPOBOYHYIO CUCTEMY TOpOJa, POCT IUIOLMIAAM TOpPOJa M YIUIOTHEHHE
TOPOJICKOM 3acTpoiiku. B Tom 4mciie, ocTpoB Teruia OBICTPO pa3BUBAaETCs B HanOOJIee HACEICHHBIN
roponax. MccienoBanue ropoACKOro ocTpoBa TEIUla M3-3a YBEJIUYEHUs ypOaHM3AIMH OCOOEHHO
BaYKHO JIJISl OIICHKH TJI00aNLHOTO ToTeIUIeHUs. [IpaBuiIbHO BRIOpAHHBIC TUIAHUPOBOYHBIE PEIICHUS
3aCTPOMKH, PACCTOSIHUS MEXAY 3JaHUAMH, XapakTepa O3€JCHEHHs, YCIOBUH HWHCOJSIUU U
OpUEHTAIMsI  CHOCOOCTBYIOT  (DOPMHUpPOBAHMIO  €CTECTBEHHOW  a’palii  TEPMHUYECKOTO
MIPOUCXOKICHHSI.

Criektp 3HEprodPPeKTUBHBIX TPATOCTPOUTEIBHBIX MEPONPHUSTHI JTOCTATOYHO MIUPOKUMN:
MOBBIIIICHHE  KOMIAKTHOCTH  TeHIUIaHa, (YHKIMOHAIbHOE  30HHPOBAHHE  TEPPUTOPUH;
(dhopMUpOBaHKE MPOCTPAHCTBEHHBIX YHEPreTHUECKUX B3aUMOCBSI3€H; pa3BUTHE, IUIAHUPOBOYHOE U
TEXHUUYECKOE COBEPIICHCTBOBAHUE CXEM MH)KEHEPHOU U TPAHCHIOPTHOU MHPPACTPYKTYPHI.

HauGonpmmii Bknagx B 3HEProdGPEKTUBHOCTh JOCTUTACTCSA 3a CYET COBEPIICHCTBOBAHUS
CTPYKTYpBI 3aCTpOHKM IO XapaKTepuCTHKaM »Hepromorpednenus. HeoOxommmo paszpaboTathb
OoNTUMallbHble MEpbl JUIsl YyAy4IlIEHUs OKpYyXaromel cpensl B ropoae. Ha ocHoBanuu
UCCJIEIOBAaHUI MOXHO PEKOMEHJIOBATh CIEAYIOIIME MEPONPUITUS 10 HWHTCHCU(PUKAIIUU
BETPOBOI'0 PEKMMA U 03/I0POBJICHHUIO OKPYKAIOUIEeH cpebl:

e B TMPOSKTHPOBAHUM IIEHTPA TOpPOJa HA YPOBHE JE€TAIBbHOW IIJITAHUPOBKU BO3MOXKHO
HCIIOJIb30BAaHUE BETPOCTUMYIHUPYIOIIEH 3aCTPONKHU, B TOM YHCIIE, HE CO3/aBaTh MPErpajbl
TFOCTOJICTBYIOLIUM HaIlpaBJiI€HUSIM BETPA;

e Dpa3peKeHUe IIOTHOCTHU 3aCTPOUKH C (HOPMUPOBAHHEM CBOOOJHBIX OT 3aCTPOUKHU OTKPBITHIX
0OLIECTBEHHBIX MPOCTPAHCTB.



AZORBAYCANDA INSAAT vo MEMARLIQ Mel. 2024

Takum 00pa3oM, rpaJOCTPOUTEIbHBIA XapakTep pecypcocoepexenus ™' — BbipaxaeTcs B

BbISIBJICHUH;

e (akTOpoB BHEWMIHEW cpeabl (MPUPOJHO-KIMMATUYECKMX W  aHTPOIOTEHHBIX) Kak
OJaronpusATHBIX, TaK M HEOJArONPHUATHBIX C SHEPreTUYECKOW TOUKM 3PEHMS, OIEHKa HX
BO3MOXHBIX BO3JIEHCTBHI Ha IHEPreTHUECKU OaslaHC MPOEKTHPYEeMOro OO0BEeKTa (B TOM
YHCIIe ¢ LEJIbI0 UCTIO0Ib30BaHuUs B KaueCTBE UCTOYHUKA SHEPTHUN);

e BBHIOOpPa TEPPUTOPHM CTPOUTEIHCTBA C HAMOOJBIIMM IOTEHIHAIOM SHEPreTHYECKU
OaronpusATHBIX (aKTOPOB M HanOOJIEe BBHICOKON CTEMEHBIO €CTeCTBEHHOM 3allUIIICHHOCTH
OT HeOJIaroNnpuUsITHHIX;

e OpraHu3alys HOBBIX NPUPOJHBIX U aHTPONOTE€HHBIX (popM JaHamadTa 1 LeJIeHapaBIeHHOEe
UCIIOJIb30BAaHUE CYLIECTBYIOIINX C LIEJbI0 KOHIIEHTPALMN YHEPreTHUECKH OJarONpUATHBIX U
3aIUTHI OT HEOJATONPUATHBIX BO3ACUCTBUI (PAKTOPOB BHELTHEH CPEIBI.

IIpu paccmoTpeHnu GpakTOpOB BHELIHEH Cpe/ibl IEPBOCTENIEHHOE 3HAU€HUE TPHUOOPETAIOT:

® DpELIEHUWE  IPOCTPAHCTBEHHOM  CpeOpl  3acTpaMBacMOM  TEPpPUTOPUUM C  YUETOM
pecypcocOeperaroimx CBOMCTB COTHEYHOM pajuaiuy, BeTpa H Ip.;

e o0ecredyeHne a3palioOHHOr0 peKuMa ropoJICKUX TEpPUTOPHil;

e BBHIOOP MECTOIOJIOKEHHS 3/1aHUS C YUETOM KJIMMATHYECKUX OCOOEHHOCTEH, penbeda mMecT-
HOCTH U CYIIECTBYIOIIEH 3aCTPONKH B pallOHE CTPOUTENILCTBA.

® y4YeT TEeIJIOBOro OajaHca TEpPUTOPUH; TIOTJIOLICHNS U BbIICJIECHUS Teljla pa3MeIleHHbIMHI Ha
TEPPUTOPUU 3JIAHUSIMH M COOPYKEHHSIMM, HHKECHEPHBIMM CETAMH, 3aT€HECHUU WU
YBEIMYECHUM DSKCIO3ULIMHM TEPPUTOPUU K MPSIMOM M PACCEIHHOW COJHEYHOM paavaluu
3aHUSAMH, COOPY)KEHHUSMM, UX KOHCTPYKTUBHBIMM  DJIEMEHTAaMU M  3€JICHBIMHU
HaCa)XJICHUSIMHU.
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Elmi-texniki maqalonin hazirlanma qaydalart

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

etdirmoklo hazirlanmalidir:

1. Memarliq vo goharsalma.
. Zslzoloyadavamli tikintilor.
. Insaat konstruksiyalar1, bina vo qurgular.
. Geotexnika vo insaatin ekologiyasi.
. Insaat materiallar1.
. Insaatin toskili vo idaro olunmasi.
. Tikinti norma v qaydalarinin tokmillogdirilmasi.
. Tikinti praktikasinda beynaslxalq va respublika yeniliklori.

Elmi moqalolor azarbaycan, rus va ingilis dillorinds hacmi 3 sshifodon az, 8 sohifodon
¢ox olmamagqla formati: A4, faylin formati: MS Word vo ya RTF; Times New Romanda 12
sriftlo, 1 intervalla yigilmalidir; veraqin kenarlari: yuxart vo asag toroflor-2 sm, sol toraf-1,5 sm,
sag torof-3 sm. Ogor moqalodo sokillor olarsa, sokillor motno uygun olaraq elektron
sokildo 1 dytimds 300 pikseldan ( vo ya 300 dpi ) az olmayaraq jped, tiff vo ya eps formatinda
yerlosdirilmalidir.

Sakillar gokilaltt yazi vo siralama ilo miisayiot olunmalidir .

Istifado edilmis odobiyyat siyahis1t AAK-in talobloring uygun tartib olunmalidir.

Fiziki qiymatlorin 6l¢iilori vo parametrlori CU sistemi ilo verilmalildir.

Maogqalolor asagidaki ardicilliqla yigilmalidir: veraqin solunda yuxarida UOT; 1
intervaldan sonra moqalonin adi1 12 keql adi sriftlo, qara; 1 interval, miollifin (~lorin) adi,
atasinin adi, soyadi 12 keql sriftlo kursiv, qara; 1 interval, toskilatin tam adi, sohor 12 keql
sriftlo, kursiv; 2 interval, mogalonin motni.

Yuxaridaki toloblors uygun olmayan moagqalalor gobul olunmur.

Mosul katibin elektron tinvani: e-mail: azimeti _elmikatib@mail.ru;
tel. (012) 596 37 60 (daxili 205)

Hpaeuﬂa n0020Mo6KuU HtlyllHO-me.?CHl/llleCKOﬁ cmamolu
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[IpunuMaroTCsl  OpUTHMHAJIbHBIE CTaThU 1O  IIUPOKOW  TEMaTUKE  apXHUTEKTYpBI,
IpaJOCTPOUTENBCTBA,  CTPOMTENIBHBIX  KOHCTPYKLUH, CEHCMOCTOMKOIO  CTPOMTEJBLCTBA,
IF€OTEXHUKH BOJIOCHAOKEHUS W KaHaJIM3al[MM, COBEPILIECHCTBOBAHUS CTPOUTENIbHBIX HOPM U
IIpaBWJI, OPraHU3alM1 CTPOUTEIBHOIO IIPOU3BOACTBA U CTPOUTENIBHOM 3KOJIOTUH.

CraThy IPUHUMAIOTCS B TICYATHOM H SJIEKTPOHHOM BHUJE, 00BEMOM OT 3-8 CTpaHHMIL
TEKCTa, HAOPAaHHOTO Ha KOMIIBIOTEPE M Hare4aTaHHOro IIpH(TOM 12-rO Keris ¢ OJWHOYHBIM
untepBaiom. [losd: cieBa, cBepXy U CHU3Y - 2¢M, cipaBa- 1 cm.

CraTby NpUHUMAIOTCA Ha a3epOai/PkaHCKOM, aHTTIMHCKOM MJIM PYCCKOM SI3bIKaX.

B nayvane ctateu B JieBoM yriy ykaseiBaercs Y J[K.

Crateu compoBoxgatorcs anHoTamusiMu (1o 100-150) crmoB Ha azepOaiiKaHCKOM,
AQHTJIMICKOM M PYCCKOM $3BIKaX, a TakKXe CIIMCKOM KJoueBbiX ciioB (5-10 cioB) Ha
azepOailPKaHCKOM, aHTTTUICKOM M PYCCKOM SI3bIKaX.

Ha3Banue ctateu, dhaMuiins 1 MHUIMAIBI aBTOpa (aBTOPOB), JAIOTCS HA a3epOaiDKaHCKOM,
aHIJIMICKOM U pyccKoM si3bikax. Pamunus (1) aBTopa (OB) CONPOBOXKAAIOTCSA JOJKHOCTBIO,
MECTOM pPalOTBl U DBJEKTPOHHBIM ajapecoM. CTpyKTypa CTaThbu [JOJDKHA IO BO3MOXKHOCTH
BKJIIOYAaTh BBEJCHUE, METOJUKY HCCICI0BaHMs, XapaKTEpUCTUKY OOBEKTa HCCIeIOBAHMUSA,
PE3yNbTaThl U BBIBOJBI (3aKIIFOUEHUE).

EnexrtpoHHas mouTa oTBECTBEHHOTO cekpeTaps: e-mail: azimeti_elmikatib@mail.ru;

tel. (012) 596 37 60 (daxili 205)
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