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PLOTTING ON THE BASIS OF A NONLINEAR DEFORMATION MODEL
OF A “MOMENT-CURVATURE” DIAGRAM FOR REINFORCED
CONCRETE ELEMENTS OF AN ANNULAR CROSS - SECTION
doctor of tech. sciences, prof. Hajiyev M. A.( ORCID ID:0000-0001-6872-0941),

doctoral student Damirov M. M. (ORCID ID:0000-0002-3779-4305)
Azerbaijan University of Architecture and Construction
QEYRI - XOTTi DEFORMASIYA MODELI 9SASINDA HOLQOVi
EN KOSIKLi OYILON DOMIRBETON ELEMENTLOR UCUN
“MOMENT-9YRILIK” DIAQRAMININ QURULMASI
t.e.d.,prof. Haciyev M. 9. (ORCID [D:0000-0001-6872-0941),
doktorant Damirov M. M. (ORCID ID:0000-0002-3779-4305)
Azarbaycan Memarhq va Insaat Universiteti
NOCTPOEHHME JJMATPAMMBI «MOMEHT-KPUBU3HA»

JIJIS1 2KEJE30BETOHHBIX 3JIEMEHTOB KOJILEBOIO CEYEHM S
HA OCHOBE HEJIMHEMHOM JE®OPMAIIMOHHON MOJIEJIN
o.m.u.,npo. I'aoscuee M. A., dokmopanm Jlamupoe M. M.,
Aszepbatioocancrkuti Yuusepcumem Apxumexmypol u Cmpoumenbcmea

Abstract: In the article, using a nonlinear deformation model, a numerical technique for
plotting a "moment-curvature” diagram for reinforced concrete elements of annular section is
developed. When constructing the calculation methodology for reinforcement, a symmetrical
diagram with a limited yield segment was used, and for concrete under compression, a fractional
rational dependence proposed by Eurocode was used. When plotting the calculation method, the
tensile strength of concrete is not taken into account. The article also provides a method of
analytical approximation of the "moment-curvature” diagram in the form of a cubic parabola and
with its application defines the displacements of simple and statically indeterminate beams.

Keywords: bending moment, curvature, stress, deformation, displacement.

Xiilasa:Moqalado halqavi en kasikli ayilmoys isloyan domirbeton elementlor iiclin geyri xatti
deformasiya modeli asasinda “moment-oyrilik” diaqraminin qurulmasinin odadi metodikasi
islonmigdir. ©dadi metodika qurularken armature millari {i¢iin mohdud axma meydangasina malik
simmetrik diaqram, beton ig¢iin sixilmada avrokod torofindon toklif olunmus kosr-rasional
diagramdan istifads olunmugdur. Hall meodikasi qurularken betonun dartilmada isi nazars alinmur.
Homg¢inin moqgalods  “moment-oyrilik” diaqraminin  kubik parabola soklindo analitik
approksimasiya metodikasi da igslonmis vo onun totbiqi ilo sado vo statik holl olumayan tirlorin
yerdoyismolorinin hesablanma metodikasi verilmisdir.

Acgar sozlar: moment, oyrilik, gorginlik, deformasiya, yerdoyisma.

AnHoTanus: B ctaTee ¢ mpuMeHeHHEM HeTMHEWHOH 1e(OpMAaIIMOHHON MOJIeNTn pa3paboTaHa
YHUCIIEHHAs METOAMKA TIOCTPOSHUS JHarpaMMbl «MOMEHT-KPHUBU3HA» ISl HKEIe300€TOHHBIX
3JIEMEHTOB KOJIBLIEBOTO ce4eHusA. [Ipr MNOCTpOCHMM pacyeTHOW METOAMKH ISl apMaTyphbl
UCIIOJIb30BaHA CUMMETPUYHASI TUarpaMMa ¢ OrpaHMYEHHOM TIIOMIAIKON TEKy4eCcTH, a ajis 6eToHa
MIPHU CXKATUU JIPOOHO-pAIIMOHATIbHAS 3aBUCUMOCTh, MIPEIJIOKEHHas: eBpokoioM. [Ipu moctpoeHnn
pacdeTHOW MeTOAMKH paboTa O0eTOHA Ha PACTSHIKEHUM HE YUUTHIBaeTcs. B crarhbe Takke JaHa
METOJIUKAa AHAJIUTUYECKOW aNmpOKCMMMAIMK JUarpaMMbl «MOMEHT-KPUBHU3HAa» B BHUJIE
KyOuueckoil mapaboibpl U ¢ €e MPUMEHEHHEM JaHO OINpeAeliCHUE MEePEeMENICHUN MPOCThIX U
CTATUYECKU HEOIPEACIUMBIX 0aJoK.

KuioueBble ci10Ba: MOMEHT, KpUBU3HA, HANIpsDKEHUE, Aedopmanius, nepeMenieHue.

When solving the issues of rigidity of reinforced concrete elements working in bending, an
important role is played by determining their actual displacement from various loads. As it is
known [1,2,3,4], these displacements can be determined by applying realistic nonlinear
deformation diagrams of materials based only on a nonlinear deformation model. Therefore, the
development of a methodology for determining displacements based on a nonlinear deformation
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model using realistic nonlinear deformation diagrams of materials is a matter of great theoretical
and practical importance. It is known from the course of resistance of materials that in order to
determine the displacements of rod systems working on bending, it is important to construct
“moment-curvature” diagrams of these elements, since the accuracy of these diagrams is directly
related to the accuracy of determining the displacements.The article presents the plotting of the
“moment-curvature” diagram using the fractional-rational compaction diagram proposed by
Eurocode for concrete and a symmetrical diagram with a limited yield segment for reinforcement
rods [5,6,7] and its application to the determination of beam displacements. Based on the
methodology proposed by Prof. M.A. Hajiyev [8], the following expressions were obtained by
applying the hypothesis of plane sections for the normal force and bending moment from the
normal stresses formed in the section during bending, scheme 1.

&, g,
- —
a E .
g
A=
y "
Scheme 1. Calculation scheme of a reinforced concrete element of an annular
cross-section working in bending.
NbZZ'RZ'Rb'N;(ﬂ1§)1 Mb=2-R3-Rb-M;(ﬂ,§) 1)
2
k -ﬁ-(g -1+ z)—(ﬂj (&-1+12)
Where  f(8,&,7)= ¢ B 5 \
+(k —2)-65-(5—1+ Z)

Nbﬂs‘a:Tf Z)-\a?-z?-dz, Y, (8 &ab)=|f(p & 2)-2-\Ja® -7 -dz
YiolB, &L= 1) =Yy (B, & =7, 7); when 1+y<é&<2

= Ywl(B,61-8,1) =Y, (8, &,1-¢, 7);when 1-y<&<lty
Yoo (B, & 1-&,1); when 0<&E<1-y

w(B E1-E D) =M (B, & -7, 7); when 1+y<E<2
M, (B, &)= Nb(ﬁ,f,l—é, )— w(B E1-&, y);when 1-y <& <1ty )

M, (B, &1-&,1); when 0<&<1-y

By the same rule, for the normal force and bending moment from the stresses of the armature rods,
it is assumed that,

D e T

=205 Ay M(BE)=Y 0, A1y sho, ©
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In the above equations /8 = — - the level of deformation on the compressible surface of the section,
gR
g:%- a dimensionless parameter that determines the position of the neutral axis, ESJ- -elastic

modulus of elasticity of reinforcing rods, & ,- deformations of the reinforcement rods

corresponding to the beginning of the yield segment, [; - the distance of the center of gravity of

the reinforcement rods from the center of the section. The equilibrium equations for an arbitrary
load level based on the expressions obtained are written as follows:

2-R*-R,-N;(B.£)+NJ(B,¢)=0 (5)
2-R*R, M, (8,£)+ M (B.¢)=M (6)

Where M is the value of the external bending moment acting on the cross section. The numerical
methodology proposed by prof. M.A. Hajiyev is used when plottting the "moment-curvature"
diagram [8]. Its essence lies in the fact that with a known value of deformation on the edge
compressible surface of the section, the parameter determining the position of the neutral axis
corresponding to the accepted value of deformation as the root of the unambiguous equation from
the first equation is determined as unambiguous, and after that the value of the bending moment
formed in the section is determined from the second equation. On the basis of the known values of
the parameters of £ and ¢ the curvature of the cross section can be calculated with the equation

Z:% (6), and thus, as a solution to the above equation of the system, a set of solutions
(8,&, 7, M) is obtained, on the basis of which a “moment-curve” diagram is obtained. The
proposed solution algorithm makes it possible to obtain the desired parameters with the desired
accuracy, and the corresponding programming module can be very easily create. Such a
programming module was create, and various numerical experiments were carried out using it.

Example. The initial data of the problem are the large radius of the ring R =15 sm), the inner radius

r =8 sm, the compressive strength of concrete B 20, the class of reinforcement rods A 400, tensile-
compressive strength limit of reinforcement r_ =350 MPa, the element is reinforced with 1216

reinforcement with a regular distribution over the cross section, the thickness of the protective layer
of reinforcement rods a, = 2 sm is adopted. Based on these data, it is required to plott a “moment-
curvature™ diagram. During the calculations performed using the compiled programming module,
the results given in Table 1 below were obtained.

For the sake of clarity, "Moment-curvature” graphs are plotted in graph 1 below. It is clear
from these graphs that the influence of the percentage of reinforcement on this dependence is quite
strong, and this must be taken into account. Of course, since this dependence is presented in the
form of a table or graph, it can create certain difficulties in the analytical calculation of element
offsets. Therefore, the construction of the analytical expression of the “moment-curvature” diagram
plays an important role. We approximate the "moment-curvature™ diagram in the initial
approximation in the form of a cubic parabola

M M)
ZB—{”(WJ } "
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Table 1.
12512 12214

B¢ M,kKN | »,m?* | B |¢ M,kN | », m*

0 0 0 0 0 0 0 0
0,1 |0,6394 |9,077 0,0021 0,1 [ 0,6628 | 9,706 0,0020
0,2 |0,6614 |16,951 |0,0040 |0,2 |0,6847 | 18,138 |0,0039
0,3 |0,6807 | 23,954 | 0,0059 0,3 [0,7038 | 25,654 |0,0057
0,4 |0,6981 | 30,297 |0,0076 0,4 10,7209 | 32,480 |0,0074
0,5 |0,7137 | 36,121 | 0,0093 0,5 [0,7363 | 38,768 | 0,0091
0,6 |0,7261 |41,349 |0,0110 |0,6 |0,7502 | 44,627 |0,0107
0,7 |0,7223 | 44,852 |0,0129 0,7 | 0,7557 | 49,412 |0,0124
0,8 |0,7138 | 47,461 | 0,0149 0,8 | 0,7445 |52,263 |0,0143
0,9 |0,7050 |49,726 |0,0170 |0,9 |0,7372 |55,010 |0,0163
1,0 |0,6850 |50,864 |0,0195 1,0 | 0,7233 | 56,993 |0,0184
1,1 |0,6696 |51,967 |0,0219 1,1 | 0,7045 | 58,219 | 0,0208
1,2 |0,6580 |53,006 |0,0243 1,2 | 0,6904 |59,358 | 0,0232
1,3 |0,6524 | 53,769 | 0,0266 1,3 10,6829 |60,196 | 0,0254
1,4 |0,6481 |54,505 |0,0288 1,4 10,6770 |61,008 |0,0276
15 |0,6447 |55,219 | 0,0310 1,5 10,6722 |61,798 | 0,0298
16 |0,6420 |55,717 | 0,0332 1,6 | 0,6723 | 62,288 |0,0317
1,7 10,6377 | 55,708 | 0,0355 1,7 | 0,6754 | 62,554 | 0,0336

12516 12518

£ 4 M,kN | », m* £ | ¢ M,kN | , m*

0 0 0 0 0 0 0 0
0,1 |0,7052 | 11,097 |0,0019 0,1 [0,7412 | 12,525 |0,0018
0,2 |0,7265 | 20,788 | 0,0037 0,2 [0,7617 | 23,531 |0,0035
0,3 |0,7450 | 29,480 |0,0054 |0,3 |0,7792 |33,471 |0,0051
04 |0,7613 | 37,428 |0,0070 |0,4 |0,7945 |42,626 | 0,0067
0,5 |0,7758 | 44,804 | 0,0086 0,5 [0,8079 |51,183 |0,0083
0,6 |0,7888 |51,727 |0,0101 0,6 [0,8199 |59,271 |0,0098
0,7 |0,7997 |58,199 |0,0117 0,7 [ 0,8306 |66,985 |0,0112
0,8 10,7998 | 63,221 |0,0133 0,8 [0,8370 | 73,944 |0,0127
09 |0,7880 | 66,552 |0,0152 0,9 /10,8313 | 79,122 |0,0144
1,0 |0,7795 |69,794 |0,0171 1,0 10,8193 | 83,016 |0,0163
1,1 |0,7683 | 72,522 |0,0191 1,1 10,8102 | 86,834 |0,0181
1,2 |0,7495 | 73,858 | 0,0213 1,2 |1 0,8025 | 89,849 |0,0199
1,3 |0,7379 | 74,888 | 0,0235 1,3 | 0,7865 | 91,100 | 0,0220
1,4 10,7284 | 75,891 | 0,0256 1,4 10,7734 | 92,323 | 0,0241
15 |0,7222 | 76,756 | 0,0277 1,5 | 0,7686 | 93,025 | 0,0260
16 |0,7237 | 77,075 | 0,0295 1,6 | 0,7684 | 93,379 |0,0278
1,7 |0,7255 | 77,365 | 0,0312 1,7 |1 0,7687 | 93,704 | 0,0295
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Graph 1. Moment-curvature graphs.
1-12212,2-12214,3-1216,4 - 12518.
The values of unknowns Bo and o included in this equality can be determined from various
conditions. Note that the g, initial stiffness here plays a role in bending, while o is a

dimensionless parameter that takes into account the nonlinearity. Let's first apply the least squares
method to determining these parameters . To determine the solutions by the least squares method ,
a system of linear equations in angles was obtained

a11'Bo_a12'5:C1; a21'Bo_a22'5:C2
n zMiS'Zi n
Where a11=ZZi2 ; a12:j:1—2; ClzzMi'Zi;
j=1 Mult j=1
ZMiS'Zi ZMiG n M
a :—J::L :a2 ’ a. :JZl ’ CZZZ i
= Muzlt ' * Mjlt j=1 Ivluzlt

As you can see, the calculation of unknown quantities by this method is quite large, so a separate
programm module has been prepared that implements their calculation, and as a result of
calculations, calculations were made for the reinforcement variant and using this software module,
for 12212 the reinforcement option as a result of calculations has been reviewed

B, =24827 954 kN-m* and & —9,92604received. Based on these estimates, the ordinates of the

moment-curvature diagram based on equality (7) were calculated, and images of the graph and
approximation graphs shown in ~ Graph 2 for comparison were given.

The comparison shows that the approximation is not sufficiently accurate if the parameters of
equality (7) are determined by the least squares method. However, the proposed analytical
dependence can be used to plott an approximate analytical solution of beam displacements. We
will demonstrate the definition of scale offsets based on the analyzed analytical dependence. First,
let's consider a statically definable beam that stands on simple two supports loaded with a constant
load. The differential equation of this beam in the bend will be written as follows, moving to a

dimensionless coordinate 7 =|5 based on the accepted dependence (7):
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Graph 2. Approximation of the "moment-curvature" diagram.

If we go to the dimensionless coordinate =|5 in the differential equation above, we can write

that,
4 2 2\
) I L /S . A/
B, |2 2 2 2
q2|4
Where 6. =0-——-is a dimensionless coefficient that takes into account the nonlinearity .

ult
After double integration of both sides of this equality and consideration of boundary
conditions , the following expression was finally obtained for a simple function of beam curves

4 3 4 5 6 7 8
yo)= | s ]
B, |24 12 24 2240 160 80 112 448

Based on this expression, the results of calculations performed for various load levels are shown
in Table 2 below, and deflections graphs are shown in Graph 3 for the sake of clarity.

Table 2.

B, =24827 954 kN-m*;  5_902604; q ~1238KkN/m

X, M| g=0,2-q, q=0,4-q, q=0,6-q, q=08-q, a=q,
y, mm y, mm y, mm y, mm y, mm

0 0 0 0 0 0
0,6 0,0187 0,0619 0,1539 0,3190 0,5819
1,2 0,0358 0,1197 0,3000 0,6247 1,1420
1,8 0,0495 0,1680 0,4245 0,8879 1,6274
2,4 0,0584 0,2004 0,5094 1,0690 1,9628
3,0 0,0615 0,2118 0,5397 1,1338 2,0831
3,6 0,0584 0,2004 0,5094 1,0690 1,9628
4,2 0,0495 0,1680 0,4245 0,8879 1,6274
4.8 0,0358 0,1197 0,3000 0,6247 1,1420
54 0,0187 0,0619 0,1539 0,3190 0,5819
6,0 0 0 0 0 0
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2,5

p \

Y,

beam deflection
o
(5]

beam axis, X, m

——1 -2 3 4 ——5

Graph 3. Simple beam deflections for different load levels.

As can be seen from the graphs, in nonlinear systems, the influence of the load level on the
slope is very large. And now consider a beam loaded with a conventional distribution load, with
rivets at both ends. In this case, the differential equation of the beam in bending, taking into
account symmetry, is written as:

qQ‘ | = n 7 0 7Y
y'(17)=— - —MA+———+5*-(—MA+———j

2 2 2 2

— M
In this equality with M, = —Iﬁ involving the reference moment is marked.
q

After appropriate simplifications, we
2 3 4

, a* | g mon n° %' 3 _n°
= | -M+L Ly | LI LT
yin=-7%, { "7 8 8 8 8

2 3 4 2
S /A !/ A v S /A v B v &
4 2 4 2
Integrating both parts of this equality twice, we get the following equalities:
: q* | = ont 7 n' 3 n 7
=C,——|-M, g+t +68. | -+ |-
yin)=C. { VI 2 4 16 56
3 4 5 2 3
—5*~(77——3L+3LJ-MA+5*'[3%—%J-'\7i—5«'\7/3-77}

4 2 3 4 5 6 7 8
y(n)zcz+Cl.,7_1.{_m%+ﬂ__ﬂ_+5*.(ﬂ 0 77]_

160 80 112 448

4 5 6 3 4 2
S /AN N B v S S [/ A A X v L Y v B
4 8 2
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According to the boundary conditions when 7, =0 and , there should be y'=0and y =0, from
the first two conditions it is obtained c, =c, =0. And from the second two conditions, the following
cubic equation is obtained for determining the moment of support.

&M,i_ém;{iu WL o
4 40 12 1120

Hence, it is clear that in the physical linear case that is when with a nonlinear parameter 0,=0,

its value M, =% is taken from the resistance of materials. Known as the resulting cubic equation

makes it possible to study the effect of nonlinearity on the value of the solution by the forces
method.

Table 3 below shows the results of the calculations. For illustration, graph 3.1 shows the
deflection graphs of the viewed beam depending on the level of loading. Please note that the cross-
section dimensions of the beam and its reinforcement 12 @12 coincide with the information about

reinforcement in the first paragraph.

Table 3
B, = 24827 ,954 KN-m’; 5-9926; 1=6m; M., 55,708 kN-m

um qzzk—N, q:6k—N, q=12k—N, q:18k—N, q=24k—N,
. m o m o m o m o m
M, =0,0828 M, =0,0803 | M, =0,0777 M , =0,0767 M , =0,0762
y, mm y, mm y, mm y, mm y, mm

0 0 0 0 0 0

0,6 0,0378 0,1687 0,6762 1,8373 3,9777

1,2 0,1174 0,4866 1,8077 4,7539 10,1373

1,8 0,2010 0,8085 2,9295 7,6391 16,2345

2,4 0,2620 1,0471 3,7970 9,9358 21,1643

3,0 0,2842 1,1355 4,1303 10,8363 23,1171

3,6 0,2620 1,0471 3,7971 9,9358 21,1643

4,2 0,2010 0,8085 2,9295 7,6391 16,2345

4,8 0,117 0,4866 1,8078 4,7539 10,1373

54 0,0378 0,1687 0,6763 1,8373 3,9777

6,0 0 0 0 0 0

The rest of the data is entered in the table. As a result of calculations, it was found that the value of
such reference moments at the moment of rupture differs very little compared to the linear version.
This once again shows that in static intractable systems, the influence of physical nonlinearity on
the evaluation of the main solutions of the forces method is weak. For instance, for the example

under consideration, this change amounted to 0,0833 —0,0762 ) o _ 8,52 9% . However, physical

nonlinearity seriously affects the rigidity of the system. For example, as can be seen from the table
for the example under consideration, the maximum slope corresponding to the load q=12kN/m

41303

corresponding to the elastoplastic phase is 02803 — 14,533 times higher than the maximum slope

corresponding to the load q=2kN/mcorresponding to the linear variant. This example once again

demonstrates that determining the curvature of structures made of materials from physical
nonlinear diagrams based on linear models is unacceptable.
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Graph 3.1. The bending graph of the beam with rivets at both ends, depending on the value of the load.
1- q=2kN/m,2-g=6kN/m,3-q=12kN/m,4- q=18kN/m,5- q=24kN/m.

The following can be noted as the main conclusions:

. The use of realistic nonlinear deformation diagrams of materials and a nonlinear deformation
model is important in determining the displacements of annular cross-sectional reinforced
concrete elements.

. The influence of physical nonlinearity on the reactions of the support of reinforced concrete
beams is weak

. As a result of the physical nonlinearity of materials, the rigidity of reinforced concrete beams is
sharply reduced, as a result of which the value of their displacement may increase many times,
and therefore the use of the results of linear models in solving stiffness problems for these
elements is unacceptable.
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BINALARIN DINAMIKi XARAKTERISTIKALARININ ZOLZOLO ZAMANI DOYiSMOSINO
OSASON YUKDASIYAN SIiSTEMIN ETiBARLILIGININ TODQIiQi
tex. iizra f.d. Eyyubov I.C. Azorbaycan Insaat vo Memarlhq ETI
UCCJIEJOBAHUE HAJIEXKHOCTHU HECYIIIEM CUCTEMbI HA OCHOBAHUH
U3MEHEHUSI JMHAMMYECKUX XAPAKTEPUCTHK 3JIAHHUI ITPU 3EMJIETPSICEHUU
k.m.n. 10006 H.J]. Azepoaiioncanckuit HUU Cmpoumenvcmasa u Apxumexmypol
STUDY OF A LOAD-BEARING SYSTEM’S RELIABILITY BASEDON CHANGES iN
DYNAMIC CHARACTERISTICS OF BUILDINGS DURING EARTHQUAKES
PhD. Eyyubov I.J. Azerbaijan Research Institute of Construction and Architecture

Xiilasa: Zolzolo zamam bina davranisinin todqiqi mogsadi ilo miioyyon konstruktiv
xususiyyatlors malik qurgulara qurasdirilan  seysmik miisahido cihazlarinin gostariciloring
osaslanaraq, ylikdasiyan sistemin dinamiki xarakteristikalarinin zamanla doyismasinin naticalori
bu moqalodo 6z oksini tapmigdir. Miioyyan araliglarla aparilan dinamiki sinaglarla toyin edilon
bina dinamiki xarakteristikalarindan asili olaraq yiikdastyan sistemin sortlik vo etibarliliginin
zaman keg¢dikco doyismasinin arasdirilmasi naticolori bu moqgalodo verilmisdir.

Acar sozlor: Dinamiki xarakteristikalar, etibarliliq, yiikdasiyan sistem, bina sortliyi,
intensivlik, seysmik miisahido cihazlari.

AHHOTanusA: B cratbe OTpakeHbI pe3yJbTaThl U3MEHEHUS AUHAMUYECKUX XapaKTEPUCTUK
Hecylllel CHCTEMbl BO BPEMEHM Ha OCHOBE aHaln3a IoKas3aTeied NmpuOOpoB CeCMUYECKOro
KOHTPOJIS, YCTaHOBJIICHHBIX HA COOPYXEHHUSAX C OINpEACICHHbIMM KOHCTPYKTHMBHBIMHU
XapaKTepUCTHUKAMU C LIEJIBI0 MCCIIENOBAaHUS NOBEICHUS 31aHUN NIPU 3eMIIeTpsiCeHUsIX. B craThe
IIPUBEEHBI PE3YyJIbTaThl UCCIIEIOBAHNS U3MEHEHMSI )KECTKOCTH U HAJC)KHOCTU HECYILEH CUCTEMBI
BO BPEMEHHM B 3aBUCUMOCTH OT JUHAMUYECCKUX XapaKTEPUCTUK 3HaHUs, OIPENEICHHBIX
JVHAMWYECKUMU UCIIBITAHUAMU, IPOBOJUMBIMU Y€pE3 OIIPEACIICHHBIE IPOMEKYTKH BPEMEHH.

KiroueBbie cioBa: /[uHamMuueckue XapaKTEPUCTHKH, HaJEKHOCTb, HECyIas CHUCTEMA,
KECTKOCTb 3/1aHUs, UHTEHCUBHOCTH, IPUOOPHI CEICMUUECKOTr0 HAOII0ICHUSI.

Summary: The article reflects the results of changes in the dynamic characteristics of load-
bearing systems over time based on the analysis of seismograms obtained from seismic monitoring
devices installed on structures with certain structural characteristics in order to study the behavior
of buildings during earthquakes. The article presents the results of a study of changes in the rigidity
and reliability of the load-bearing system over time depending on the dynamic characteristics of
buildings, determined by dynamic tests carried out at certain intervals.

Keywords: Dynamic characteristics, reliability, load-bearing system, building rigidity,
intensity, seismic observation devices.

1. Giris

Binanin biindvrasinin istismar miiddsti orzindo zaman kegdikco geyri-borabar ¢okmosi,
temperatur doyisikliklori, binadaki masin vo mexanizmlorin ig rejimindoki doyisikliklor, kiilok vo
asag1 intensivliyo malik zoalzololorin tosirindon meydana golon vibrasiyalar, materiallarin
yorulmasi vo layiholondirmo morholosindo nozoro alinmasi ¢cox ¢otin olan digor tosirlorin
naticasinds binanin yiikdagiyan Sisteminin sortliyindo zaman kegdikco azalma meydana golir.

Tikinti normalarinin miitamadi  tokmillogdirilmasi, yiikdasiyan sistem sortliyinin va
yiikdagiyan elementlorinin istehsalinda istifads olunan materiallarin mexaniki xiisusiyyatlarinin
zaman keg¢dikco doyismosi kimi bina etibarliliginin toyinindo vacib rol oynayan faktorlarin
arasdirilmasi aktual bir masoladir.

Azarbaycanda 1971-ci ildon miixtalif geoloji sortlors va yiikkdasiyan sistemlors malik 20-ya
gadar binaya seysmik miisahids cihazlart qurasdirtlmigdir [5, 15].

Bu binalarin istismar miiddotindo miioyyan araliglarla 6l¢iilmiis, homginin zolzoalodon avval,
sonra va zalzalo zamani dl¢lilmiis dinamiki xarakteristikalari bu mogalads yer almigdir. Homginin,
miixtolif yiikdasiyan sistem xiisusiyyotlorino vo qrunt sortlorino sahib binalarin dinamiki
xarakteristikalarinin zamanla doyismasinin eksperimental aragdirma naticalori burada verilmisdir.
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Dekabr 1981, sentyabr 1989 va 25 noyabr 2000-ci il tarixlorinds bas vermis vo Bakida 5-6
bal giiciindo hissedilmis olan zolzololor zamani, miixtolif qrunt sortlorino malik 9,12 va 17
mortabali panel, karkas vo pards divarli binalara yerlosdirilmis seysmik miisahids cihazlarindan
alinan seysmoqramlarin spektral analizindon alds edilmis bina etibarliliginin zamanla doyismasini
xarakterizo edon diisturlar bu maqalads yer almigdir [1,9,5,15].

Bina vo qurgularin yiikdasiyan sistem elementlorinds zslzalo zamani meydana golmis
catlarin xarakterindan asili olaraq hesablanan dasima giiciiniin vo binaya statik olaraq tatbiq edilon
yiiklorin bu bina yiikdasiyan sistemi {i¢iin hoddi-hall giymatinin toyini metodlarinin aragdirilmasi
giinlin toloblorino uygun aktual problemlordondir. Binanin zolzolo zamani davranisinin, onun
layihalondirilmasi morholosindo toxmin edilon hesablama sortlorino uygunlugq daracasini
yoxlamaga imkan veran metodun yaradilmasi, bina layihslondirms metodlarinin
tokmillosdirilmosing vacib tohfs ola bilor.

2. Bina va qurgularin dinamiki xarakteristikalarinin zamandan asili doyismasi

Burada bina vo qurgularin sorbost rogsi horokot periodlarinin zamandan asili olaraq
doyismosi arasdirilmisdir. Bina vo ya qurgunun sorbast rogsi harokst periodunun yiikdasiyan
sistemin  sortliyi, kiitlosi, hondoesi Olgiilori, biinévra qruntunun fiziki vo mexaniki
xiisusiyyotlorindon asili olaraq nozari hesablanmasi miioyyan bir toxmine asaslanir. Buna gora do
bina vo qurgularin tikinti zamani vo istismari miiddotindo davranislarinin aragdirilmasinda
dinamiki xarakteristikalarinin eksperimental olaraq toyini boylik shomiyyot dasiyir.

Istismar miiddotinda binalarm sartliklorinin zamanla azalmasi, etibarliliginin azalmasma vo
sorbast ragsi harokot periodlarinin artmasina sobab olur. Bu moqalado, binalarin sarbast rogsi
harokat periodlarinin miioyyan zaman araliglari ilo 6l¢iilmiis doyari ilo bina yiikdasiyan sisteminin
sortliyi arasinda asililiq yaradilmasina g¢alisilmigdir.

Miixtolif konstruktiv xiisusiyyotlors malik binalarin 1-ci mod sorbost rogsi horokot
periodlarinin miixtalif istismar miiddatlorinds 6l¢iilmiis qiymatlori cadval 1-do verilmisdir [9,10].
Cadvaldoki rogomlors asason binanin sarbast rogsi harokat periodunun bina istismar miiddotindon
asilihig: tortib edilmis va sokil 1-do gostorilmisdir [6,10,9].

T.sn
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1.6 4 - 22 Martabsli monolit damir-beton bina

1.5 1 - 16 Martabali monolit damir-beton bina

"] (=] —

1.4 1 - 7 Martabali das ara divarli monolit karkas bina

,_.
L¥5]
.

- 9 Martabali panel damir-beton bina
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Sakil 1. Sorbast raqsi harakat periodlarmin zamanla dayismaosi
o-T, giymotlori; -Ty qiymatlori.
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Binalarin ol¢iilmiis 1-ci mod sarbast ragsi harakat periodlar: (san) Cadval 1.

Ilk 6lgmo ilo sonraki 6lgme arasindaki miiddotds (iller) lgiilmiis

Binalarin Ilk 6lgmo

SIS

konstruktiv
xtisusiyyatlori

Tk 6lgmoayo
godar binanin
istismar miiddoti,

qiymatlori

period giymatlori

Tx

Ty

Tx

Ty

Tx

Ty Tx Ty

Tx

Ty

Tx

Ty

1

N

3

4

8 9 10

11

12

13

14

16 mortobali
monolit domir-
beton yasay1s
binasi

0.6

0.6

16 mortobali
monolit domir-
beton yasayis
binasi

11

0.93

16 mortobali
monolit domir-
beton yasayis
binasi

1.2

1.17

1.06

092 | 1.09 | 0.88

16 mortobali
monolit domir-
beton yasay1s
binasi

1.03

1.03

0.93 | 0.98

0.9

0.96

0.89

0.97

22 mortobali
monolit domir-
beton ictimai bina

153

1.52

1.55

1.54

1.59

1.54

16 mortobali
monolit domir-
beton yasay1s
binasi

1.13

1.16

1.06 | 1.15

1.06

1.06

1.09

1.09

16 mortobali
monolit domir-
beton yasay1s
binasi

11

1.03

1.06 | 1.15

1.06

1.06

1.09

1.09

16 mortobali
monolit domir-
beton yasayis
binasi

0.95

0.06

1.13 | 0.99

1.07

0.98

1.08

0.94

20 mortoboli
monolit domir-
beton yasayis
binasi

17

13

1.12

13

111

101

1.01

1.01

1.02

10

20 mortabali
monolit domir-
beton yasayis
binast

15

1.37

1.15

1.34

1.12

11

20 martabali
monolit domir-
beton yasayis
binasi

15

1.42

1.33

1.16

1.34

1.12

12

16 moartabali
monolit domir-
beton yasayis
binasi

0.66

0.95

0.72

0.95

0.74

0.94

13

Das doldurucu
divarli monolit
domir-beton
karkas yasay1s
binasi, 7 martab.

0.3

0.39

14

Das doldurucu
divarli monolit
domir-beton
karkas yasay1s
binasi, 9 mortob.

0.35

0.56

0.38

0.57
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Das doldurucu
divarli monolit
15 | domir-beton 16 0.35 | 0.56 | 0.38 | 0.57
karkas yasay1s

binasi, 9 mortob.

Das doldurucu
16 | divarh yigma - | 049 | 054 048 | 053 | 0.47 | 052
karkas yasay1s

binasi, 9 mortab.

Das doldurucu
divarli yigma
karkas yasay1s
binasi, 9 mortab.

17 1 042 | 043 | 041 | 045

Das doldurucu
divarli monolit
18 | domir-beton 2 0.33 | 042 | 043 | 0.46
karkas yasay1s

binasi, 9 mortob.

Das doldurucu
divarli monolit
domir-beton
karkas bina 9 m.

19 1 038 | 051 | 0.39 | 0.55

Das doldurucu
divarli monolit
20 | domir-beton - 0.38 | 0.55 0.38 | 0.55 | 0.42 | 0.55
karkas yasayis

binasi, 9 mortab.

Kirac daslardan 5
21 | mortabali yasayis - 029 | 0.3
binasi

Kirac daglardan 5
22 | mortobali yasayis - 0.27 | 031 0.27 | 0.32 | 0.29 | 0.37
binasi

Kirac daglardan 5

23 | mortobali yasayis - 039 | 0.3 0.35 | 0.31 | 0.33 | 0.27
binasi

Kirac daglardan 5
24 | mortabali yasay1s - 034 | 029 | 0.36 | 0.32
binas1

Kirac daglardan 5
25 | mortobali yasayis - 0.27 | 0.31 0.27 | 0.33 | 0.27 | 0.32
binast

Kirac daglardan 5
26 | mortoboli yasayis - 0.32 | 0.33 032 03 | 033 0.3
binast

Domir-beton
27 | panel 9 mortab. - 0.35 | 0.49 0.35 | 049 | 0.38 | 0.52
yagayis binasi

Domir-beton
28 | panel 9 mortab. - 0.45 | 0.55 045 | 048 | 045 | 05 | 046 | 05
yasayis binasi

Domir-beton
29 | panel 9 mortob. - 047 | 044 | 047 | 0.44
yasay1s binasi

Domir-beton
30 | panel 9 mortob. 1 0.34 | 046 | 0.38 | 0.48
yasayis binast

Domir-beton
31 | panel 9 mortab. 1 0.36 | 045 | 0.38 | 0.49
yasay1s binasi

Domir-beton

32 | panel 9 mortab. 11 1.2 | 1.33 0.37 | 0.47 | 0.38 | 0.48
yasayis binasi
Daomir-beton

33 | panel 9 mortab. - 043 | 05 043 | 049

yasayis binasi
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Domir-beton

34 | panel 9 mortob. - 0.36 | 0.52 0.36 | 0.51 | 0.35 | 0.52
yasayis binast
Domir-beton

35 | panel 9 mortab. - 04 | 046 04 | 046

yasay1s binasi
Domir-beton
36 | panel 9 mortob. 5 0.5 | 052 047 | 047 | 047 | 0.5
yasayis binasi
Domir-beton
37 | panel 9 mortob. 3 0.34 | 0.38 0.39 | 049 | 044 | 0.51
yasay1s binasi
Domir-beton
38 | panel 9 mortob. 3 0.31 | 0.36 0.39 | 045 | 0.46 | 0.49
yasayis binast
Damir-beton
39 | panel 9 mortab. - 042 | 049 | 041 | 051
yasayis binasi
Domir-beton
40 | panel 14 mortab. - 0.62 | 0.77 055 | 0.71 | 0.59 | 0.77
yasayis binasi
Domir-beton
41 | panel 14 mortab. - 058 | 0.65 | 0.59 | 0.71
yasay1s binasi
17 mart monolit
42 | domir-beton 1 0.8 | 0.82 0.76 | 0.8
yasay1s binasi
Port Baku 1 32
43 | mortobali sortlik 3 | 222|191 | 222 | 191 [ 222|191 | 222 | 1.91 | 225 | 1.95 | 2.25 | 1.95
06zokli domir-

beton bina

Alov Qiillalari 34
44 | mortobali monolit 3 | 145|119 | 145 | 1.19 | 147 | 1.21 | 1.50 | 1.23 | 1.53 | 1.25 | 1.53 | 1.25
domir-beton

karkas bina

Alov Qiillalari 36
45 | mertebalimonolit | 5|59, g 46 | 214 | 146 | 220 | 150 | 224 | 152 | 2.29 | 1.57 | 2.29 | 157
domir-beton

karkas bina

Alov Qiillalari 38
46 | morwbalimonolit | 5| 500 143 | 204 | 143 | 2.04 | 143 | 205 | 144 | 211 | 1.48 | 211 | 1.48
domir-beton
karkas bina

Bu cadvalds vo sokil 1-do Tx -binanin boyuna, Ty 1s9 enina istigamatdo sorbast ragsi horokat
periodlaridir. Codval 1 vo sokil 1-do verilon rogomlorin analizino osason, binalarda, istismara
baslama miiddotindon etibaron ilk 5-10 il orzindo sorbast rogsi horokot periodunda azalma
miisahido edilmokdadir. Bunun sababi istismar dovriinds binanin biindvrasindaki qruntlarda bina
agirh@indan sixilma (qrunt sixliginda artma) meydana galmasidir. Bu zaman qruntunun sartliyi
artaraq, binanmin sorbast roqsi horakst periodu azalir. Homginin, bina ossasindaki gruntlarda
miihandisi-geoloji va hidrogeoloji soraitinds doyisikliklor do meydana golo bilor.

Sonraki istismar miiddatindo isa, gruntdaki dayisikliklor, binanin yiikdasiyan elementlarindo
yorulma, biindvrados geyri-borabar ¢ékmalorin, binanin yiikdasiyan elementlorindo mikrogatlarin
meydana golmosi, bina istismar sortlorindo doyisikliklor (yasayis bina vo hissosinin arxiv,
kitabxana, sonaye miiossiasi, iclas salonu vo s. kimi istifadosi), binalarda yenidonqurma islori
zamani (mortobo olavo edilmasi, balkon ¢ixintist qoyulmasi, otaglarin geniglondirilmosi vo s.),
alavo va ya ovvalkindon farqli istismar masin vo mexanizmloarinin qurasdirilmasi, binada yangin
va S. bu kimi faktorlarin tosirindon binalarin periodu artir.

22 mortabali domir-beton karkas binanin 8 illik istismar1 noaticosindo sorbast rogsi horokot
periodu boyuna istigamotdo 4 %, enino istigamotdo iso 1,3% artmigdir. 7 mortoboli das
dolduruculu monolit domir-beton karkas binanin sarbast rogsi harokot periodunun ilk 6l¢iimii 5 il
istismarindan sonra aparilmig vo 22 il istismarindan sonraki periodu ilk 6lgiilon perioduna nisbaton
boyuna istiqgamatda 23%, enina istigamotdos iso 10% artmisdir. 9 mortobali iki domir-beton panel
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binanin (cadval 1-da 37 vo 38-Ci sotirds) sarbast ragsi harokat periodlari 3il istismarlarindan sonra
Ol¢iilmiis vo 8 il istismarlarindan sonraki periodlar ilk dlglilon perioduna nisbaton boyuna
istigamatda 22% va 48%, enina istiqgamatds 159 34% va 36% artmusdir.
Binalarin sorbast ragsi harokat periodunun istismar miiddotindo azalmasi amili istismar sortloring
miisbat istiqgamotds tosir etdiyindon vo bu mogalonin osas moévzusu xaricindo qaldigindan
arasdirilmasi burada nozordo tutulmayib.
Eksperimental todqiqat noticolorine gora binanin sorbast raqsi harokot periodunun zamanla
doyismasinin xotti ganunla oldugunu goriiriik. Bu slago
Ti=kiTo (1)

kimi verilo bilar [5,9]. Burada To -binanin sarbast ragsi harokat periodunun ilk 6lgma zamanina,

Tt - iso t 6lgma zamanina uygun qiymatidir. Ki-binanin istismar miiddatindon asili amsal olub,

22 moartaboali monolit domir-beton bina (cadval 1, 5-Ci satir) ti¢iin boyuna istiqgamotda:

k=14 03928
=
1
ening istigamotda:
k=14 00132t
=
1
7 martoboli das doldurucu divarli monolit domir-beton karkas bina {igiin boyuna istigamatda:
k=14 2233
iy
enina istigamatda:
k=14 21028
1
9 mortabali domir-beton panel binalar iigiin (codval 1, 37 va 38-ci satir) boyuna istigamatda:
k=14 0384
=
1
enins istigamatda:
k=14 0351t
=

ty
kimi alinir. Burada t; - binanin ilk 6lgmasi ilo son 6lgma zamanlar arasindaki istismar miiddatidir.

3. Bina va qurgularin sartliyinin zamandan asili olaraq doyismasi
Binanin sorbast ragsi horokat periodu yiikdasiyan sistemin sartliyindon asili olaraq zaman
kegdikca dayisir. Istonilon bir mexaniki sistemin sorbast ragsi harokat periodu il sortliyi arasinda

olage asagidaki kimidir [11]:
T=2n \/% (2)

Burada m-sistemin kiitlosi, C-iso sortliyidir. C-nin  giymoati binanin konstruktiv
xiisusiyyatlorindon vo is xarakterindon asili olaraq hesablanir. Bina, yiikdasiyan sisteminin
hiindiirliiyli tizro miintazom paylanmig kiitloys Vo siiriismo deformasiyasinin daha ohomiyyatli
oldugu (5 martobays gadar hiindiirliikds domir-beton, das vo panel binalar) hesablama sxemino
sahib oldugda C- nin giymati:

_a?4a6
C= 2,4H2 )

Bina, hiindirliiyli tizro miintazom paylanmis kiitloys vo ayilmo deformasiyasinin daha
ohomiyyatli oldugu (hiindiirliyiiniin plan 6lgiilarine nisbati  5-0 barabor vo ondan bdyiik olan
damir-beton, pards vo panel divarli binalar) hesablama sxemina sahib isa C- nin giymati:

_ %E)
C=—"% (4)
diisturu ils hesablanir. Burada H -binanin biinévrasinin iist saviyyasindan hesablanan hiindiirliyii,
EJ -binanin planinda yiikdasiyan sistem en koasiyinin oayilmods timumi sortliyi, AG -binanin

planinda yiikdasiyan elementlarin en kasiyinin imumi siiriismo sortliyidir; a; —tezlik omsalidir,
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binanin ssasindaki qruntun dinamiki xtisusiyyatlorindon vo binanin ragsi harokot modundan asili
olaraq hesablanir.

Masalon, gaya qruntlar tizorinds oturan binanin sartliyinin hesablanmasinda 1-ci mod roagsi
horokatds a; = 1,57 segilo bilor. Yiikdasiyan sistemin sartliyini binanin istismar miiddatindon asili
olaraq toyin etmok tigiin (2) diisturunda (1) ifadasi nazors alinmalidir. Yoni T=Ttilo C; gqiymati:

_4am’m
Ci= XITE (5)

(5) disturu (3) vo (4) diisturlart ilo miiqayiso edilorak, binanin yiikdasiyan sistemi
materialinin  mexaniki  xisusiyyatlorinin  vo  elementlorinin  en  kasiklorinin  hondasi
xtisusiyyatlorinin zamandan asili doyismasi arasdirila bilor. Bunun ti¢iin avvalca binanin ragsi
harakat modu va bu moda uygun olan sarbast ragsi harokatin real binadaki formasi eksperimental
olaraq toyin edilmalidir.

4. Binalarin zalzala tasirindan raqgsi harakatlarinin spektral tadqiqi

Burada 16.09.1989 vo 25.11.2000-ci illardo Xoazar donizinds olmus zalzalslorin Bakidaki
binalarda yerlosdirilon seysmik miisahido cihazlar ilo alds edilon yazilarinin spektral tohlili
naticalori verilmisdir. 16.09.1989-cu ildo meydana golon zalzalonin episentri Xozor donizindo
Bakidan 100 km uzaqda yerlosmis vo Bakida intensivliyi Merkalli skalas1 ilo 5 olmusdur [1,6].

Miisahido ti¢lin secilmis binalarin dinamiki xarakteristikalarinin zolzolo zamani Gl¢lilmiis
giymatlari cadval 2-do verilmisdir [15]. Bu cadvalo gora, gaya gruntlarda insa edilmis 9 moartobali
panel binalarin sarbast ragsi harokat periodlarinin zalzaladan avval 6Glgiilan giymatlori, onlarin
zolzolo zamant ragsi harokatinin hakim perioduna uygundur. Gilli qruntlarda oturan eyni binalarin
zolzalo zamani hakim periodlari isa, zalzalodan avval dlgiilan sarbast ragsi harokat periodlarindan
binanin boyuna istigamatinda 8%, enina istigamatinds isa 2% g¢oxdur. Gilli gruntlar tizarindoki 17
moartabali monolit domir-beton pards divarli binada isa zalzalo zamani bina ragsi harokatinin hakim
periodu, zalzalodan ovval 6lgiilon sarbast rogsi horokot periodundan 12% ~ 25% bdyiikdiir.
Tobogoli qaya qruntlari tizarinds oturan 9 mortaboli panel binalarin zalzalodan avval 6l¢iilon sarbast
ragsi horakot periodlart ilo zalzalo zamani 6l¢iilon hakim periodlari arasinda boyiik farq inca
tobagoli grunt asaslarin zalzalo zamani binanin ragsi harokatins tasiri ilo izah edilos bilar.

Miisahida iiiin se¢ilmis binalarin periodlarinin 6l¢iilmiis giymatlari (san). Cadval 2.
Binalarin zalzalodon avval

Olglilmils sarbast ragsi
Miisahido {igiin segilmis binalarmn harakst periodlari, san

Binalarin zalzalo zamam 6lgiilmiis hakim
periodlari, san

No .. . o .
yiikdastyan sistemlorinin xisusiyyotlori [y ¢ 09 1989 [ 25112000 | 16.09.1989 | 25.11.2000 | 25.11.2000
zolzolosi zalzolosi zalzolosi | zolzalo Il zalzalo
Bir bloklu, 17 mortoboli damir-beton pardo
1 divarl bina. Divar va m/a értiiklori yiingiil 0,80 0,74 0,92 0,82
domir-beton, planda barabortorofli tighucaq. 0,80 0,77 0,95 0,85
Biingvro tava soklinds, asasin qruntu gil
4 bloklu, 9 mort. panel bina. Xarici divarlar
mohkemliyi 75 kg/sm? vo galinhigr 30 sm
p olan yiingiil beton. Daxili divarlar1 16 sm 0,33 0,33 0,34 0,36 0,39
galmliginda, méhkomliyi 200-300 kg/sm? 0,34 0,34 0,33 0,38 0,41

olan domir-beton. Binanin biindvrasi domir-
beton biitdv tavadir. Qrunt qayalardur.

4 bloklu, 9 mart. panel bina. Dastyic1 sistemi 034 051
3| owalki ilo eynidir. Qruntu tobagali ’ !
qayalardir. Qaya tobogolori arasinda qum.

4 bloklu, 9 moart. panel bina. Dasiyic1 sistemi 050 054
4| owvolki ilo eynidir. Qruntu az nomli ~— -

sixigdirtlmis gil. 0,52 0,53
16 mort. domir-beton karkas bina. Karkasi

5 yi1gma elementlordondir. Doldurucu divarlar 1,05 1,10 1,18
kirac das1. Biindvre monolit demir-beton 1,02 1,47 1,52

tava. Qrunt su ilo doymus gilli qumlar.
Qeyd: Har miisahida obyekti tigiin cadvalda verilan kasirlarin suratindaki giymatlaor boyuna, maxracindaki isa enina istigamatda
hakim period giymatloridir.
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25.11.2000-ci il tarixdo Bakida 1 dogige zaman forqgi ilo 2 zalzalo oldu[1,5]. Birinci
zalzalonin maqgnitudas1t M 5.8, ocaq dorinliyi 25 km, episentrds intensivliyi MM skalasi ilo 7 bal,
ikinci zalzalonin ocaq darinliyi 45 km, maqgnitudas1 M 6.4, episentrds intensivliyi MM skalasi ila
8 bal olmusdur. Bu zalzalalarin episentrlor arasi mosafasi 83 km olmusdur. Birinci zalzalonin 1 vo
2 némrali miisahido obyektlorinin orazisinds intensivliyi MM 4, 5 némrali miisahido obyektinin
orazisindo iso MM 5 olmusdur. ikinci zalzalonin 1 vo 2 némrali miisahido obyektinin arazisindo
intensivliyi MM 5, 5 nomrali miisahido obyektinin orazisinds iso MM 6 olmusdur.

25.11.2000-ci il tarixli birinci zalzalo zamani 1 némrali miisahide binasinin hakim periodu
zalzaladan avval blgiilon sarbast ragsi horokat periodundan binanin boyuna istigamatinds 10.8%,
enina istigamoatds 10.4% ¢ox, 2 nomrali miisahido binasinda uygun olaraq 9.1% vo 11.8% va
5 némrali miisahids binasinda 4.8% Vo 22.5% godor ¢ox olmusdur.

25.11.2000-ci ildo bas vermis 2 zalzolodos binalara tasir edon zalzals tocili 2-ci zalzolodo
birincisindan 2 dofs ¢ox olmasina baxmayaraq, iKinci zalzalo vaxti1 2 Ne-li miisahido obyektinin
hakim periodu birinci zalzalo zamani 6lgiilon hakim periodundan binanin boyuna istigamatinds
comisi 8.3%, enina istigamatinda isa 7.9% ¢ox olmusdur. 5 ndmrali miisahido binasinda isa birinci
zolzolo miiddatindo Olgiilon hakim periodundan binanin boyuna istigamotinds 2.3%, enina
istigamotdo isa 3.4% artiq olmusdur.

11 illik istismar miiddatindan sonra, gaya gruntlarda oturan 9 mortabali panel binanin (2 Ne-
li obyekt) sorbast rogsi harokot periodunda bir forq misahido edilmazkan, gilli gruntlarda
17 mortabali domir-beton pards divarli binanin (1 Ne-li obyekt) olgiilon sarbast rogsi horokot
periodunda boyuna istiqamatds 7.5%, enino istigamotdos iso 6.1% azalma miisahido edilmisdir.

2 Ne-li binanin 25.11.2000-ci ilin 2-ci zalzalasi zamani1 hakim periodu, binanin sarbast ragsi
harokat periodundan boyuna istigamatinds 18.2%, enina istigamotds 20.6% ¢ox olmusdur.

Codval 2-ys osason, intensivliyi MM4-don az olan zolzalalor zamani plastik gilli gruntlar
tizorindoaki binalarin hakim periodlar1 onlarin sarbast ragsi harokat periodlarindan ¢ox olmusdur,
qaya qruntlar iizorinds oturan binalarin periodlar1 iso doyismamisdir. intensivliyi MM-5-dan ¢ox
olan zalzalalards iss istanilon gruntlarda oturan binalarin zalzolo zaman1 hakim periodlari binalarin
sarbast ragsi harokat periodlarindan ¢ox olmusdur.

5. Binamn yiikdasiyan sisteminin etibarhlhiginin zamandan asili olaraq doyismasi

Binanin etibarligi ohomiyyatli doracads yiikkdasiyan sistemin sortliyindon asilidir.
Yiikdasiyan sistemin sartliyindon asili olaraq bina vo ya qurgunun istismar sartlori hadlori toyin
edilir. Bina yiikdasiyan sisteminin sartliyi binanin sorbast ragsi harokat periodunun kvadrati ilo tors
miitonasib olaraq doayigor. Bina sartliyinin zamandan asili olaraq doyismasi isa (5) diisturu ilo
hesablana bilor. Ingaat texnologiyasi, layihalondirmo vo istismar sortlorindan asili olaraq miixtalif
yiikdastyan sistemli binalarin sartliklorina mohdudiyyatlor goyulmusdur[8,12,13].

Bina vo qurgularin dagidict zolzalolor zamani davranislarinin miihandisi todgiqatlari

gostormisdir ki, dam Ortiiyli Soviyyasindaki yerdoyismosinin hiindiirliiyiina nisbati fso~$

araliginda olan binalar zalzals tosirindon daha az zadslonir [3,16]. Yiikdasiyan sistem Sartliyinin
sadoco binamin sorbast rogsi  horokot periodunun zamanla doyismoasindon asili olaraq
aragdirtlmasinin bina etibarligi baximindan kifayat olmadig1 cadval 2-doki rogamlarin tohlilindon
aydin olmusdur. Codval 2-ys géro, binalara MM4-5 barabar vo ondan boyiik intensivlikli zolzalalor
tosir etdikdo, binalarin sarbast rogsi harokot periodu artar vo yiikdasiyan sistem sartliyi do azalar.

Zolzolo zamanmi bina vo qurgularin sortliyinin zalzalodon oavvalkino nisboton azalmasi,
yiikdasiyan sistem elementlorindo materialin layihadsa nozards tutulan islomo hoddindan forgli
hodds isi ilo, yoni yiikdasiyan elementlordo materialin elastik-plastik hadds islomasi, plastik
oynagin vo mikro ¢atlarin yaranmasi ilo izah edils bilar.

1 Ne-li obyektin 16.09.1989 zalzolosi zamani sortliyi zalzolodan avvalki sartliyina nisbaton
boyuna istigamotds 32%, enina istigamatdo 34%, 25.11.2000-ci il zalozalosi zamani isa Sartliyi
boyuna istigamatdo 23%, enino istigamotdo 22% azalmisdir. 16.09.1989 zslzalosindon sonra
aparilan 6l¢malordo miisahido edilmisdir ki, zolzolodon sonraki yiikdasiyan sistemin Sartliyi
zalzolodon ovvalki il eynidir. Bu, zalzalo tesirinden yiikdasiyan sistemdo ¢atlarin vo doniisi
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olmayan plastik deformasiyalarin meydana galmodiyini gostarir. 2 Ne-li obyektds iso 16.09.1989
zolzalosi zamami yiikdasiyan sistem sortliyi doyismomisdir. Lakin 25.11.2000-ci ilin birinci
zolzaloasi zamani sartliyi boyuna istigamotds 19%, eninos istigamatdo 25%, ikinci zalzolo zamani iso
boyuna istigamotds 40%, enina istigamatdo 45% azalmisdir.

16.09.1989 zolzolosi zamani 3 Ne-li obyektin sortliyi boyuna istigamotdo 50%, enino
istigamatdo 42,86%, 4 Ne-li obyektin sortliyi boyuna istigamotdo 16%, enina istigamoatdo
4% azalmigdir. 25.11.2000-ci ilin birinci zalzolosi zamani 5 Ne-li obyektin sartliyi boyuna
istigamotdo 11%, enino istigamotdo 50%, ikinci zalzalods iso boyuna istigamotds 86%, enino
istigamoatds iso 60% Qgodor azalmisdir.

6. Dagidic1 zalzalolor zamam binalarda yaranan zadalonma névlarinin tadqiqi

Zslzolo zamani miixtalif binalarda meydana goalon zodalonmolor bir-birindan xeyli farglanir.
Eyni geoloji qurulusa malik orazilords, eyni yiikdasiyan sistemli binalarda zolzolo miiddstinds
miixtolif catlama xarakterlorina rast galinir. Makroseysmik todgiqgatlar géstormisdir ki, binalarda
rast golinon zadolonmolor yiikdasiyan sistem elementlorinin en kasiyindos yaranan goarginliklorin
boylikliiyii vo isarasindon asilidir. Bu, binalarda dagidict zalzalalor naticesinds meydana galon
catlarin siniflondirilmasi tigiin asas toskil etmisdir. Binalarda zalzalo tasirindon meydana galon
zodalonmolorin bina yiikdasiyan sistemindon asili olaraq siniflondirilmasi vo tohlili [4,6]
adabiyyatlarinda daha otrafli verilmisdir.

Son zamanlar dagidict zolzolordo [2,4] odobiyyatlarinda adi ¢okilmoyon asagidaki iki
zodalonmo xarakteri genis rast galinir:

a) binanin agsmasi; b) binanin bir martobasinin digarina nazaran siirlismasi.

a) Sohor ingaatinda getdikco insaat Ug¢ilin uygun orazilor azalmaga baslamisdir. Bunun
naticasinds eninin uzunluguna nisbati daha az olan vs hiindiirliiyli insaat normalarinda tovsiyya
edilon rogomlordon daha artiq olaraq layihalondirilon binalara zalzalo rayonlarinda genis rast
galinir. Bazon binalarin birinci martabalorinin orta boyuna divarlar1 olmadan, ancaq iki konar
divari tizorinds oturduldugu hallara rast galinir. Binanin birinci martabasinds Senaye miiassiasi,
magaza, arxiv, iclas vo ya konsert salonu kimi sahalor istismar edildiyinds orta boyuna divarlarin
ya layiha marhalasinds ya da istismar muddstinds lagv edilmasi kimi hallara da rast galinir. Belo
binalarda zalzslo zaman1 binanin iki konar divariin birinci moartobadoki siitunlar1 dartilma vo ya
sixilma tasirindon yiikdasima qabiliyyatini itirir vo bina bir uzununa yani tisto yixilir (sokil 2).

Bu zadolonmo xarakterinin ortaya ¢ixmasinin sababi siitunlarda beton méhkomliyinin asagi
olmasi, siitun en kosiyindo armaturlar arasi mosafonin normalarda verilondan asagi olmasi,
armaturlagma nisbotinin daha az olmasi, enino armaturlar arast mosafonin bdyiik olmasi, homginin
ingaat va layiha Xotalaridir. Sokil 2-don goriindiiyii kimi, bazan siitun hiindiirliiyiiniin 50%-don daha
¢ox hissasinds he¢ enino armatur qoyulmamis, is¢i armaturlar bir-biri ilo birlogdirilmomis vo
armaturlar betonun igarisindon siyrilib ¢ixmisdir. Bu név zodalonma do [4] adobiyyatinda verilon
siniflondirmays daxil edils bilir. Bu zadalonma xarakteri 12 noyabr 1999-cu il Diizca zalzaloasinda
miisahido edilmisdir. Zalzalo zamam binaya tasir edon burucu moment binanin bir torafindoki
slitunlarda dartilma, digar torafindoki siitunlarda iss sixilma meydana gatirir (sokil 3).

Dartilma meydana golon siitunlarda statik yiiklordon golon sixilma qiivvesi azahr, diger
konardaki siitunlarda isa sixilma shomiyyatli doracods artir. Bu siitunlarin dagima giicii azaldiqda
sokil 2-doki Kimi vaziyystlor miisahids edilir.

Sakil 2. Binanin bir uzununa yanu iisto yixilmast
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Sakil 3. Burucu momentda binanin bir tarafinda siitunlarda dartilma,
digar torafinda siitunlarda sixilma meydana goalir..

Sakil 4. Zolzolo zamani: martaboalarin siiriismasi.

b) Zslzals tesirindon binanin iist moartabasinin alt moartobasine nozaron stirtismasi Kimi
zodalonmoalara son zamanlar dagidict zalzalalorin makroseysmik aragdirmalarinin naticasinds tez-
tez rast galinir. 1999-cu il Marmors zalzalalarinds bu ciir zodalonmis bina sokil 4-ds verilmisdir.

Zslzolo zamani bina yiikdasiyan elementlorinin zadslonmo siniflondirilmoasinds, sokil 2-do
verildiyi kimi binanin agmasi vo sokil 4-do verildiyi kimi miixtalif mortobalorin biri digorins
nozaran siirismasi kimi iki zodalonma xarakteri do ayrica zodo tipi kimi gabul edilo bilor.

Naticalor
Miixtalif qruntlarda tikilmis vo miixtalif konstruktiv sistemli binalarin istismar miiddstinda
miioyyan zaman araliqlari il 6lgiilon Sarbast ragsi harakatinin dinamik parametrlarins va binalarda
qurasdirilan daimi seysmik miisahido cihazlarindan alinan malumatlara géra bina etibarliginin
toyini iizra todgiqgat naticalori asagidaki kimi timiimilagdirila bilar.

1. Binalarin istismar miiddstinds vaxtasir1 dlgiilon sorbast rogsi horokat periodlarinda qaya
gruntlar iizerindo oturan binalarda forglonmo misahido edilmomisdir, gilli vo qumlu
gruntular tizorinds oturan binalarin istismarinin ilk 10 ila godor miiddstinds zamanla azalma
miisahido edilmisdir.
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2. Intensivliyi MM 4 olan zolzolo vaxti, qaya qruntlarda olan 9 martobsli panel binalarin
sarbast ragsi harokat periodu zalzalodan avval 6lgiilon perioda nisbaton doyismomis, lakin
gilli vo qumlu gruntlarda olan binalarin hamisinda zalzalo zamani 6lgiilon soarbast ragsi
harakat periodlar1 zalzalodan avval 6lgiilon periodlara nisbaton artmigdir.

3. Intensivlik MM 5 vo daha ¢ox oldugda binalari hamisinin zalzalo vaxti dlciilon periodlar
zalzaladan avvalki periodlara nisbaton artmisdir. Binaya tasir edon zalzalo tocilinin iki dofo
artmasi binanin sarbast ragsi harokat periodunu 10%-o godar artirmisdir.

4. Intensivliyi MM 4-don ¢ox olan zalzololor vaxti, binalarmn sartliklori zalzoloden avvalki
sartliklorina nisbaton az olmusdur. Bu azalma, MM 5 olan zalzalslords pards divarli 17
moartabali binada 23%, 17 martabali domir-beton karkas binada 50%, gaya gruntda oturan
9 mortoboali panel binada 25%, gilli-gum gruntlar tizorindo oturan eyni konstruktiv
xiisusiyyatli binada 50% olmusdur. Zalzals intensivliyi MM 6 olduqda, Sartliyin azalmasi
gaya asash 9 mortobali panel binada 40%, su ilo doymus qumlu gruntlar tizarinds oturan
17 moartabali domir-beton karkas binada iss 42,86%-2 gadoar olmusdur.
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LAYIiHOLONDIRMODO KONSTRUKSIiYA VO MOMULATLARIN MARKALANMASI

tex.ii.f.d, dosent Nazim Samil oglu Poluxov Azarbaycan Memarhq va Insaat Universiteti,
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MAPKHPOBKA KOHCTPYKIIUI U U3IEJIU B TPOEKTUPOBAHUU

k.tn., ooyenm Ilonyxoe H. ILl. Asepbaiiodcanckuii Apxumexmypro - Cmpoumensuwiti Ynueepcumem

MARKING OF STRUCTURES AND PRODUCTS IN DESIGN
Ph.D in tech. Nazim Shamil oglu Polukhov Azerbaijan University of Architecture and Construction

Xiilasa: Mogalodo yigma vo monolit domir-beton, metal konstruktiv elementlora vo
momulatlara marka verma, sorti isaralomo qaydasindan boahs edilir. Bir sira yigma (o ciimlodon
metal) konstruksiya vo momulatlarinin harfi isaralonmosinin sado formasi codval soklinda toklif
olunur.

Acar sozlor: Isci cizgilor, konstruksiya vo momulatlarin markalanmasi, konstruksiya vo
momulatlarinin harfi isaralonmasinin sado formasi, qrup isaralomoalori, yigma konstruksiya va
momulatlarin markasi.

AHHoTanusi: B cTatbe paccMOTpeH MOpPAIOK MapKHUPOBKU COOPHBIX U MOHOJHMTHBIX
KEJIe300€TOHHBIX, METAJJIMYECKUX KOHCTPYKTHUBHBIX JJIEMEHTOB M M3JAENIUH, YCJIOBHas
MapkupoBka. [Ipoctass ¢opma OykBeHHOTO 0003HAYEHHS psjna COOpHBIX (B TOM YHCIE
METaJUTMYECKUX ) MPEJIaraeTcsi B BUJI€ TaOJHIIBL.

KuroueBble ciaoBa: Paboune uepTexu, MapkUpoBKa KOHCTPYKIIMM U U3Meuii, mpocrtas ¢hopma
OYKBEHHOM MapKHPOBKH KOHCTPYKLUHN U U3, TPYNIIOBas MapKUPOBKA, MapKUPOBKa COOPHBIX
KOHCTPYKITUU U U3ETUH.

Summary: The article discusses the procedure for marking prefabricated and monolithic
reinforced concrete, metal structural elements and products, conditional marking. A simple form
of letter designation for a number of prefabricated units (including metal ones) is offered in the
table form.

Keywords: Working drawings, marking of structures and products, simple form of letter
marking of structures and products, group marking, marking of prefabricated structures and
products.

Miiasir dovrdo ingaat islorinin belo viisat aldigi bir dovrdo layiha-smeta sonadlorinin, is¢i
cizgilorinin hazirlanmasinda miiayyan sistemsizlik yaranmaqdadir. Gonc layihagilor ordusu yaranir
ki, bunlarin da oksariyyati heg¢ bir praktiki tocriiba kegmadan, tocriibali layihagilorin yaninda
islomadon birbasa kiitlovi layihalondirmays qosulurlar. Sovet dovriidos biitiin layihogilor “layiha
institutu” deyilon boyiik elmi vo praktiki potensial malik bir maktobi kegirdilor. Cox toassiif ki, bu
giin bu moktabi hor adam kego bilmir.

Layiho institutlarinda vo layiha sirkatlorinds layihalori formalagdirarkan, xiisusi ilo konstruksiya
vo momulatlarinin diizgiin markalanmasi vacib masslordan biridir.

Elementlorin markalanmasi QOST-la tonzimlonir. Elementlorin markasi (sorti isaralomo)
konstruktiv element vo momulatlarin asas xarakteristikasini 6ziinda oks etdirmalidir. Marka horf
Vo ragemdon ibarat qrup soklinds bir-birindon “defis”lo ayrilmalidir. Qrupun say1 3-don artiq
olmamalidr.

Birinci qrup y1igma konstruksiya vo momulatlarin tipini miiayyanlosdirmali, sonra iss gabarit
ol¢iilarini (asirimi1, uzunlugu, eni, hiindiirliiyii va S.) vo ya konstruksiya vo momulatlarin tip dlgiilari
isaralonmolidir.

Ikinci qrupa yigma konstruksiya vo momulatlarin hansi betondan hazirlanmasi, yoni betonun
novi yazilmalidir.

Uciincii qrupa olave xarakteristikalar daxildir ki, konstruksiya vo momulatlara xiisusi sortlorin
totbigi gqeyd olunur. Bura daxildir aqressiv miihiito davamliligi, zalzoloyadavamliligi (hesabi
seysmikliyi 7 bal va yuxari olan bina va qurgularin konstruksiya vo mamulatlari ti¢iin), konstruktiv
xiisusiyyatlori (olave qoyma detallarin, bosluglarin, desiklorin, kasimlorin vo s. olmasi). Ugiincii
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grupa aid konstruksiya vo momulatlarin istifadasi sortlorini oks etdiron digear xiisusiyyatlorin
verilmasina icazo verilir.

Birinci grup isaralomads biitiin beton vo domir-beton konstruksiya vo momulatlarin adlar1 daxil
olmaldr. Ikinci va iigiincii qrup iso konstruksiya vo hazirlayan toskilat standart texniki sort vo ya
is¢i cizgilor asasinda miioyyon edir.

Konstruksiya vo momulatlarin xiisusiyyatini isaralomok(gdstarmak) iiclin marka Azorbaycan
olifbas1 hariflori vo rogemlor arab rogomlari ilo yazilmalidir. isarolomods armaturun sinfi vo
homginin borunun tozyiq sinfini Roma ragomlarindon istifadasine icazo verilir. Marka bir satirdo
yazilmalidir.

Y1gma konstruksiya vo momulatlarin markasinin qurlusu asagidaki kimi olmalidir:

X - XXX X X X - XX
1 2 3 4 5 6
Konstruksiya vo momulatlarin néviiniin isarasi,
Konstruksiya vo mamulatlarin gabarit 6lgiilarinin gostaricisi,
Konstruksiya vo momulatlarin yiikgétiirma gabiliyyati,
Garginlosmis armaturun sinfi,
Betonun novi,
Konstruksiya vo momulatlar haqqinda slavs xiisusiyyatlori:
a) Agressiv miihito garst miigavimat;
b) Zslzoloyadavamliligs,
¢) Yiiksok temperatur va yiiksak tasirlora davamliliq;
d) Konstruktiv xiisusiyyst, momulatlara slave qoyma detallar, desik vo kasiklor va s.
Konstruksiya vo momulatlarin markasinda adinin simvolu harf isarasindan ibarst olmalidir.
Konstruksiya vo momulatlarin markasinda horflor bdyiik horf olmalidir. Horfin say1 gt
kegmomoalidir. Bir ne¢a dlgiisii olan konstruksiyalarda harfi isaralomalorinds garsisina alava ragom
vermays icazo verilir.
Konstruksiya vo momulatlarin yiikkgotiirma qabiliyyati rogemls isara edilmalidir.
Qabaqcadan gorginlosdirilon armaturla layihalondirilon domir-beton konstruksiyalarda
standarta va texniki sorts uygun armaturun sinfi verilmalidir.
Betonun asas novlari harflorlo gostarilir:
Y- ylingiil beton;
M- masamali beton;
S- six silikat beton;
X- xirdadanali beton;
I- istiyadavaml1 beton (betonun gdstoricisi AzDTN 2.16-1-0 uygun gobul edilir);
Agresiv miihitdo islomok ti¢lin nozards tutulmus konstruksiya vo momulatlarin agressiv
miihito davamli olmasi geyd edilmalidir.
Layiha seysmikliyi 7 va yuxari bal olan bina va qurgular ii¢iin nazarda tutulmus konstruksiya
Vo momulatlarin seysmikliys davamliligi S harfi ilo ( S7, S8, S9) isaralanir.
Yiiksok vo daha yiiksok temperaturlara qarst davamli konstruksiya vo momulatlar ii¢lin
QOST 20910-nun imkan verdiyi saviyyads istiyadavamli beton sinfi tayin olunur.
Konstruksiya vo momulatlarin alavas xiisusiyyatlari (slave qoyma detallar, desik, bosluq va
kasiklar va s.) mévcudlugu arab ragomi va ya kigik harflo tasvir olunur.
Fordi layihalards konstruksiya vo momulatlarin markasini sads formada da isaralomak olar.
Bir sira yigma (o ctimladon metal) konstruksiya vo momulatlarinin harfi isaralonmosi Codval 1-do
verilmigdir. Monolit konstruksiyalarin horfi isaralonmasi iso yigma konstruksiya vo momulatlarin
horfi isaralonmasing kigik harflo “m” indeksinin slavs edilmosi ilo yaranir (Masalon: STm ; Rm;
ATnm Vo s.). Metal konstruksiyalarin horfi isaralonmasinds 6ndo “M” harfi yazila bilar (Cadval 2)

oukrwndE
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Cadval 1

sls Konstruksiya vo Horfi sorti sls Konstruksiya vo Horfi sorti

momulatlarin adi isarasi momulatlarin adi isarasi
1 | Adi domir-beton boru ADB 41 | Kolonna K
2 | Antena qurgusu AQ 42 | Kranalt1 tir KAT
3 | Arakasmo paneli AP 43 | Kiirsii divar bloku KDB
4 | Armatur toru T 44 | Kirsi divar paneli KDP
5 | Asmatavan ATV 45 | Qabirgali konstruksiya QK
6 | Atma AT 46 | Qap1 Q
7 | Avadanliqalt1 biindvra AB 47 | Qaz anbar1 QA
8 | Basmagq tipli biindvra B 48 | Qoyma hissa QH
9 | Beton blok BB 49 | Qursaq QR
10 | Beton boru BBR 50 | Qursaq tiri QTR
11 | Birlosdirici 16vha BL 51 | Lentvari biinovra LB
12 | Bunker BU 52 | Meydanga ME
13 | Biindvro tavasi BT 53 | Mohacar M
14 | Biinovra tiri BTR 54 | Monorels MR
15 | Catq1 fermasi CF 55 | Miistoavi armatur karkasi KR
16 | Catq tiri CTR 56 | Ortiik tavasi OT
17 | Catqialt1 ferma CAF 57 | Parapet tavasi PT
18 | Catqualt1 tir CAT 58 | Pancars P
19 | Coargiva C 59 | Pongoroalti tava PAT
20 | Daxili divar paneli DDP 60 | Pills PL
21 | Daravaza D 61 | Pillokon gofosi PQ
22 | Dayaq yastigi DY 62 | Pillokon mars1 PM
23 | Damir-beton gobaka DBS 63 | Pillokon meydangas1 PME
24 | Damir-beton tazigli boru DTB 64 | Pragon PR
25 | Diafragma DF 65 | Rabito RA
26 | Divar DV 66 | Rezervuar RE
27 | Divar paneli DP 67 | Rigel R
28 | Estakada stitunu EST 68 | Rostverk RS
29. | Fanar fermasi FF 69 | Saho S
30 | Faxverx siitunu FST 70 | Soyutma qurgusu(qradirni) SQ
31 | Fasad element1 FE 71 | Siitun ST
32 | Ferma F 72 | Svay SV
33 | Foza armatur karkasi FK 73 | Saquli rabits SRA
34 | Xarici divar paneli XDP 74 | Soboko S
35 | Istinad divari D 75 | Tag TG
36 | Kanal (lotok) KL 76 | Tir TR
37 | Kanal ortiiyii KO 77 | Ufiqi rabito URA
38 | Karniz tavasi KT 78 | Yas qaz anbari YQA
39 | Koctir KC 79 | Yas quyu YQ
40 | Kactiralt: tir KCA 80 | Zirzomi divar bloklar1 ZDP
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Cadval 2.
sls Konstruksiya vo metal Horfi sorti sls Konstruksiya vo metal Horfi sorti
momulatlarin ad1 isarasi Mmomulatlarin ad1 isarasi
1 | Metal daravaza MD 9 | Metal meydanga MME
2 | Metal fanar fermasi MFF 10 | Metal pragon MPR
3 | Metal faxverx siitunu MFES 11 | Metal rabito MRA
4 | Metal ferma MF 12 | Metal saquli rabito MSR
5 | Metal kactir MKC 13 | Metal soboko MS
6 | Metal kolonna MK 14 | Metal siitun MST
7 | Metal kranalt1 tir MKA 15 | Metal tir MTR
8 | Metal mohocor MM 16 | Metal iifiqi rabito MUR
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JKee300eTOHHBIE COOpHBIE. Y clIoBHBIE 0003HaueHus1. MockBa, Ctangaptuadopm, 2019,c1p.6.
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K OIIPEJIEJTEHUIO HUKHEW (FA3A) U BEPXHEW YACTEM KAPKACOB 3JIAHUM
C TOYKM 3PEHUS KOHCTPYKTUBHOM CXEMBbI
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x.m.n. Honyxoe H. X. Azepoaiiooncancrkuii Apxumexmypro - Cmpoumenvhwitl Ynusepcumem

ABOUT THE DETERMINATION OF LOWER AND UPPER PARTS OF BUILDINGS
IN TERMS OF STRUCTURAL SCHEME
prof. Zeynalov Latif Majid oglu Azerbaijan University of Architecture and Construction
Ph.D in tech. Polukhov Itham Khalil oglu Azerbaijan University of Architecture and Construction

Xiilasa: Moagalods konstruktiv baximdan bina karkasinin alt va iist bolmalorinin gobul edilmasi
sortlori, onlarin bir-birina qarsiliqli konstruktiv tasiri aragdirilmis, naticalorin seysmik normalarimin
tokmillagdirilmasinds istifado olunmasi toklif edilmisdir.

Acar sozlar: AzDTN 2.3-1, Tiirkiys seysmik normalari, altqurum, tistqurum, binanin
hiindiirliiyii, daban.

AHHoTanus: B craThe ObIIM HCCIIEOBAHBI YCIOBHS HA3HAYESHUS HIDKHUX Y BEPXHUX YYaCTKOB
KapKaca 37JaHusl ¢ KOHCTPYKTUBHOM TOYKH 3pEHHS, X B3aNMHOE KOHCTPYKTUBHOE BIUSHHUE JPYT
Ha JIpyra W TMPeIioKEHO HCIIOIB30BAHME MOJYYCHHBIX PE3YJbTaTOB IPU COBEPIICHCTBOBAHUH
CEHCMHMYECKUX HOPM.

Kuarouesbie cioBa: AzZDTN 2.3-1, ceficmuueckue HOpMbl Typiiun, HUKHUE CTPOSHHSI, BEpXHUE
CTPOCHHS, BHICOTA 3[IaHUsI, OCHOBAHHE.

Summary: The conditions of acceptance of the lower and upper parts of the building frame
from a structural point of view, their mutual structural effect on each other were investigated, and
it was proposed to use the results in the improvement of seismic standards in the article.

Key words: AzDTN 2.3-1, Turkiye seismic codes, lower part, upper part, building height, base.

Binanin ylik dasiyan sisteminin vo bu sistemin hesabi sxeminin diizgiin se¢ilmasi
konstruktiv layiholondirmonin baza prinsiplorindondir. Bina karkasinin yeralti vo yeriisti
hissalorinin ayri-ayriliqda, yaxud birlikda, habels iisttikili-tomoal-qrunt qarsiliqli tasiri prinsipi ila
modellosdirilorak hesablanmasi, xiisiisi ilo zalzoalo tosirinin nozors alinmasi ilo layihslondirmads
daha da aktuallasir. ©fsuslar olsun ki, 2010-cu ildon qiivvade olan AzDTN 2.3-1 “Seysmik
rayonlarda tikinti” normalarinda [1] konstruktiv sxemin se¢ilmasi vo modellogsdirmo masalalaring,
demoak olar ki, baxilmamigdir. 2018-ci ildo ¢ap edilmis “Tiirkiye bina deprem yonetmeligi” -ndo
(Tiirkiys seysmik normalar) [2,7] iso bu masoloya xeyli genis yer ayirmisdir.

Bir qayda olaraq, seysmik rayonlarda tikinti normalarinda tikinti meydang¢asinin
seysmikliyindon va binanin yiikdasiyan konstruksiyalarindan (konstruktiv sxemdon) asili olaraq
onun hiindiirliiyli vo moartabolorinin sayr mohdudlasdirilir [1, codval 8; 2 vo 7 tablo 4.1; 3, Ta6. 8].
Layiholondirma tociirbasi gostorir ki, seysmik baximdan "binanin hiindiirliiyii" vo "mortobolorinin
say1" anlayislarina aydinliq gatirilmasina ehtiyac vardir.

Asagida bina karkasinin yeralti vo yeriistii hissolorinin qobul edilmosi sortlorinin, onlarin
bir-birina qarsilight konstruktiv tasirinin aragdirilmasma calisilmusdir. ilk 6nco qeyd edok ki,
burada baxilan konstruktiv bolgi memarliq, istisimar, miihondis tominatt vo bu kimi digor
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baximdan binanin yeralti vo yeriistii hissolor1 bolgiisiindon forglondirilmalidir. S6hbat binanin
yiikdasiyan sistemini togkil edon karkas hissolordon, onlarin xarici tosirlor, xtisusi ilo zolzalo tosiri
altinda isi baximindan bolgiisiinden vo diizgiin modellosdirilmasindon gedir. Bu yanagmalari
farglondirmok magsadi ilo yuxart vo asagi hissolori uygun olaraq éistqurum vo altqurum vo ya iist
bolma vo alt bélma adlandirmagq olar.

AzDTN 2.3-1 normalarinda "Binanin hiindiirliiyii soki vo ya bitisik torpagin (egor maillik
varsa asagi) planlasdirilmig sothindon son martobonin ortiiyliniin alt soviyyasinadok olan hiindiirliik
qobul edilit" geydi vardir [1, doyisiklik 2, cadval 8, qeyd 1]. CHull 1I-7-81"-ys géra "binanin
hiindiirliiyli olaraq binaya bitisik asag1 soki vo ya planlasdirma soviyyasi ilo xarici divarin {isti
arasindaki forq gobul edilir" [3, Ta6. 8, mpum. 1]. Hor iki normada gostorilon aydinlagdirma tam
deyil, agag1 vo yuxar1 soviyyalorin, naticodos konstruktiv baximdan asagi vo yuxari hissalorin, yoni
altqurumun vo distqurumun hiindirliklorinin, @mumi hiindiirliiylin, eloco do tomalin
oturdulmasinin toyini masolalorindo miibahisolor yaranir [Daha otrafli bax,5,6,8].

[Ik névbodo binanm altqurumu ilo distqurumunu ayiran saviyyonin tayini (qebulu) mosolasine
aydinliq gotirilmolidir. ©vvolco Rusiya Fedarsiyasnin seysmik normalarindaki [4, T1ab. 7]
asagidaki qgeydo do baxaq,— “Binanin zirzomi hissosi qrunt

dolgusundan vo ya qonsu tikililorin konstruksiyasindan

10

ayrilmis oldugu halda (o ciimladan deformasiya tikiglori ila,
miiallifdan) yeralti moartobolor binanin (yeriistii) mortobalorino
va haddi hiindiirliiyline daxil edilir”.

Yeri golmiskon, elo oradaki digor qeyds goro “Ortiiyiiniin
kiitlasi binanin orta ortiik kiitlosinin 50%-don az olan sonuncu

mortobo binanin (yeriistii) martobalorine vo hoddi hiindiirlitys
daxil edilmir”. ilk baxisda mosoloys iimumi sokilde aydinliq
gotirildiyi gérunur. Lakin masolonin hallino konkret sxemlorlo
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Sakil 2. Qonsu tikililori baxilan Sakil 3. Qonsu tikililori baxilan binadan

bina ila bir blokdadr. deformasiya tikisi ilo ayrilmisdr.
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Sakil 1 va Sakil 2-daki binanin altqrumu 1 moartobadan, éistqurumu iss 9 mortabadon ibaratdir vo
bu hissonin hiindiirliiklori asagidaki kimi olacaqdir:

Hait=h1+ ht

His: = h2+...+ hio (1)
Sokil 3-doki binanin zirzomi hissosi qonsu tikililorin konstruksiyasindan ayrilmis oldugu iigiin
onun zirzomi martabasi do binanin iimiimi konstruktiv hiindiirliiyiine daxil edilir (bax 4-don alinmis
geydo). Yoni:

Hait = ht

His: =hy+...+ hio (2)

Lakin digqgotlo aragdirildigda aydin olur ki, hagqinda danisilan konstruktiv altqurum va
iistqurum bdlgiisiine sadoco bina hissallorinin hiindiirlitk mosafolori, mortobalorinin say1 kimi
baxilmamalidir. Bu bélgilinlin bina karkasinin, xiisusi ilo zolzalo tasirlorine miigavimatindo
ohomiyyatli yeri var vo ona, bina karkasinin hesabi sxeminin qurulmasi vo modellasdirilmasinds
¢ox ciddi yanasilmalidir. Altqurum tistqurumdan 6tiiriilon biitiin yiiklori va tosirlori diizgiin sokildo
gobul edorak qrunt osasina oOtiiriilmosini tomin etmolidir. Statik yiiklor baximindan yanasildigda
list vo alt hisso konsruksiyalarin is prinsiplori oxsardir vo oslinds yiiklorin qiymatlori ilo
forqlenirlor. Zalzalonin iifiqi dinamik tosiri altinda ise altqurumun isi xeyli miirokkablosir.
Ustqurumdan toplanan iifigi yiiklor, sanki, dogrudan da bir kasmo qiivvasina ¢evrilib bina

hissolorinin qovugsmasindaki (araiizdoki) saquli elementlori, yoni siitiin vo pordolori kosmoyo
calisir. Seysmik dalgalarin altqurum elementlorino bilavasito dinamik tosiri do diqgotdon
qagiriimamalidir. Mahz bunlar nazare alinmaqla altqurumun binanin yuxari hissasi {igiin hoqiqi
baza funksiyas1 dasimasini tomin edon xiisiisi sortlor nozords tutulur. Ik névbada tolab olunur ki,
zirzomi (altqurum) perimetri boyu an azi {i¢ xarici torofindon domir-beton pordolorlo ohatolonsin
va eyni zamanda binanin timiimi raqs periodu ils {ist bdlmanin rags periodu arasinda (Tptam < 1.1
Tpist) nisbati tomin olunsun.  Sortlorin tomin olunmadigr halda zirzomi mortobolori binanin
bazasina daxil edilmir vo zirzomili binada da zirzomisiz binalarda oldugu kimi binanin dabani
tomolin iist soviyyasindo miioyyon olunur [bax, 2, bond 3.3.1].

Belolikls, aydin sokildo goriiniir ki, zolzaloys hesablamalarda binamin hiindiirliiyii binanin
bazasindan (dabanindan) etibaron hesablanir. Baza olaraq iso altqurumu (sadslosmis sokildo
zirzomini) togkil edon konstruktiv sistemin sartliyi tomin olundugu va bu sistemin qruntla etibarli
olagosi yaradildigi halda, altqurumun (zirzominin) {ist soviyyosi, oks halda iso altqurumun
(zirzominin) olub olmamasindan asili olmayaraq tomalin iist soviyyosi gobul edilmalidir.

Bozi yanlis miilahizalorin oksins olaraq, bina karkasindan 6tiiriilon {ifiqi qlivvalori, xiisiisi ilo
seysmik dalgalardan yaranan qiivvalari gabul etmak iiciin qruntla tomal arasindaki iliskanliyi va alt
bolmonin (altqurumun) gruntla slagesi hesabina yan passiv miiqavimati artirmaq lazimdir [2,7].

Binanin altqurumunun tam giiclii dasiyict sistem kimi  isloyib-nozoers alinib —
alimmamasindan asili olaraq zalzalo tosirlorindon yaranan qilivvelorin (eyici moment vo kasici
qlivvonin) alt bolmo elementlorine vo nohayot tomol vo qrunt osasina Otiiriilmosi asaslhi sokildo
forqlonir. Buna goro do miiasir tikinti normalarinda ust vo alt bolmo konstuktiv sxemlorinin
hesablama modelinin qurulmasina xiisusi yer ayrilir.

Natica
Zolzalo tosirlorinin nazors alinmast ilo layihalondirilon binalarin alt vo iist bolmalarinin
konstruktiv cohatdon hiindiirliiklori vo mortobo saylar1 yalniz bu hissalorin yer saviyyasindoan
asagida vo ya yuxarida yerlosmasino goéra deyil, altqurumun konstruksiyasindan, sartliyindan, yan
tizlorin gruntla va ya qonsu tikililarlo alagasindan asili olaraq tayin edilmalidir.



AZORBAYCANDA INSAAT vo MEMARLIQ Ne3. 2023

Istifada olunmus adobiyyat
1. AzDTN 2.3-1.Seysmik rayonlarda tikinti. Layihslondirmo normalari. Baki 2010. Dayisiklik 1. 2011,
Dayisiklik 2. 2014.

2. Tiirkiyo Bina Deprem Y dnetmeligi. Deprem Etkisi Altinda Binalarin Tasarimi I¢in Esaslar. Ankara. 2018.

3. CHuII 1I-7-81" CTpouTenbeTBO B cCEiCMUYECKUX paiioHax. MockBa

4. Ceox npaBmi CIT 13330. CTpouTenbCcTBO B ceicMUUeCKUX paoHax. Mocksa 2013.

5. Zeynalov L.M., 1.X.Poluxov, E.Z.8sadov, R.A.Rzayev, S.B.Osodoov, A.T.Omrahov. Seysmik noqteyi-
nazardan ¢ox martabali binalarin hiindiirliyiiniin (martabalorin sayinin) tayini haqqinda. “Azarbaycanda
Insaat vo Memarliq” jurnali Ne 2(13), Baki 2017.

6. Zeynalov L.M. Yeni yaradilacaq seysmik normalarin bozi miiddalar1 hagqinda. “Insaatin miiasir
problemlori” mdvzusunda AzMIU “Ingaat™ fakultesinin 100 illiyina hosr olunmus Onlayn beynalxalq
elmi-praktiki konfrans. Onlayn 18-19. 12. 2020.

7.Zeynalov L.M., A.T.Omrahov. Tirkiys Bina-Zolzolo Qaydalari. Zolzolo tosiri altinda binalarin
layihalondirilmasi {igiin asaslar. Azarbaycan tiirkcasino uygunblasdirma. Baki 2023.

8. Zeynalov L.M., I.X.Poluxov, M.B.Gélalmis. Comparison of Azerbaijan and other seismic Codes .
Materials of 9th international conference on Earthquake resistant Engineering Structures. A Coruna,
Ispaniya, 8-10 Iyul 2013.



Ne3. 2023 AZORBAYCANDA INSAAT vo MEMARLIQ

V]IK 624.072

NPUMEHEHUE ITPEJABAPUTEJIbHO-HAIIPSI)KEHHOI'O
KEJIE3OBETOHA B MOHOJIMTHBIX KOHCTPYKIUAX
k.m.H. Ceuoos H.I'., x.m.n. Ackepoes /I.B., x.m.n. Kynueea A.M.
Aszepbatioscanckutl Ynusepcumem Apxumexmypor u Cmpoumenbcmea
e-mail: kristal_namig@mail.ru., c.askerov@mail.ru., azizaquliyeva@1960gmail.com

MONOLIT KONSTRUKSIYALARDA QABAQCADAN
GORGINLOSDIRILMIS DOMIR-BETON ELEMENTLORIN TOTBIQI
tex.tizra.f.d. N.H.Seyidov, tex.iizra.f.d. C.V.Osgarov, tex.iizro.f-d. O.M.Quliyeva
Azarbaycan Memarliq va Ingaat Universiteti

APPLICATION OF PRE-TENSIONED REINFORCED-CONCRETE
ELEMENTS IN MONOLITHIC CONSTRUCTIONS
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AHHOTAIMSA: CTaThs MNOCBSAIICHA IPUMEHEHUIO IPEIBAPUTEIIBHO HAIIPSHKEHHOTO MOHOJIUTHOTO
KeJe300€TOHa B YCIOBHSIX MPaXKAAHCKOTO CTPOUTENIHCTBA.

KiroueBble c€10Ba: MOHOJUTHBIM Kene300€TOH, MPEABAPUTENBHOE HANPSIKEHUE, METO]
HaTSKEHHE apMaTypbl, CTPOUTENBCTBO.

Xiilasa: mogqalo ingsaatda miilki tikintiys avvalcadon gorginlogdirilmis armaturdan monolit
domir-betondan konstruksiyalarda istifadoys hasr edilmisdir.

Acgar sozlor: monolit domir-beton, qabaqcadan gorginlogdirma, armaturun dartilma {isulu,
tikinti.

Summery: the article is devoted to the use of prestressed reinforcement in monolithic
reinforced concrete structures in civil construction.

Key words: monolithic reinforced concrete, prestressing, reinforcement tensioning method,
construction.

CeroHss MOHOJIMTHOE CTPOUTEIBCTBO SBJISCTCS OIHHM U3 HamOoiee TMEepPCIeKTUBHBIX
TEXHOJIOTUI BO3BEJCHHS KHIJIBIX U OOIIECTBEHHBIX 3JaHHA.

B Hacrosimiee BpeMsi B A3epOaiimkane xene300€TOH CUUTAETCS OCHOBHBIM KOHCTPYKITHOHHBIM
MaTepHaoM IPU BO3BEJCHUN COBPEMEHHBIX 3aHUI U aJIbTePHATHUBBI IO TEXHOJIOTHH BO3BEICHUS
Y C TOYKH 3PECHUSI CTOUMOCTH MOHOJIUTHOMY CTPOMTENIBCTBY MTOKA HET.

MoHOJIUTHOE CTPOCHUE 3IaHUI U COOPYKEHUU BCE OOJIbIIIE TTOMYIISIPHBI B MOCIEIHUE TOIBI.

Y MOHOJHTA €CTh NMPEHMYIIECTBA Tepe/l MAaHEeIbHBIM U KapKAaCHBIM JIOMOM: MOHOJIMT TeIuiee,
KpoMe Toro, (acag cMOTpUTCsl 0oJiee KpAaCHBBIi, YeM cepble aHEIbHBIE CTEHBI. JTO MO3BOJISET
MOHOJIUTY CTaTh BEChMa IMEPCIIEKTUBHBIM, €CJIH Y4€CTh, YTO KIMEETCS OOJIBIION CITPOC Ha JCIIEBOE
KHWJIbE W TMOKYMAaTeJIe MOHOIUT OOJIbIIIE.

Ilo orieHKaM SKCIIEPTOB, 00BEMBI MOHOJIUTHOTO CTPOUTENIBCTBA Y HAC B CTPAHE U 332 PYOCIKOM
B MOCJICHHUE TOJIbI 3HAUYMUTENFHO BBIPOCIH. He mocneaHion poik B MOHOJIMTHOM CTPOUTEIHCTBE
UTpaeT BO3MOYKHOCTb COKPATUTh CPOKM BO3BEACHHUS 3/IaHUM 3a CUET YBEIMYEHHS CKOPOCTH
BBITIOJIHEHUS OETOHHBIX padoT (5...8 MHeH Ha ATaK).

beToH u xene300eTOH Ha HACTOSIMINN MOMEHT SIBJISIETCS OCHOBHBIM MAaTE€PHAIOM U SIBIISICTCS
HEOCMOPUMO JIMJUPYIONIUM MaTepHajoM B COBPEMEHHOM CTPOUTENBCTBE. lIpuMeHeHue
Kene3zo00eToHa B MOHOJHMTHOM — CTPOMTENBCTBE SIBISETCS OJHMM U3  IEpPCHEKTHBHBIM
HaIpaBJICHUEM U TTOTYYHIIO PAa3BUTHE B IOCIIEAHHE TOIBL. J[oNToe Bpems OTJaBalii MPpeIoYTeHNE
cOOpHOMY KeJe300€TOHY, OCKOJIbKY YPOBEHb Pa3BUTHUSl TEXHOJOIMM MOHOJMTHBIX pPabOT ObLI
HU3KAM, CIIO)KHOCTh TIPOM3BOJCTBA pabOT B 3WMHEe BpeMs U  HEIOCTaTOYHOCTHIO
COOTBETCTBYIOIIMX MEXaHU3MOB I BHICOTHOTO CTPOUTEINILCTBA.

CTUMYTHPOBAHUIO PA3BUTHS MOHOIMTHOTO JOMOCTPOEHHS MOBIHUSIIO CICAYIOIINE OCHOBHBIC
(baxTopsI:

»  BelCHUS CTPOUTEIILCTBA B CTECHEHHBIX YCIOBHSAX
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»  HCIIOJIb30BaHME PA3JIMYHBIX JT00ABOK K OCTOHY, TIO3BOJISIFOIIMX U3MEHSITh €r0 CBOWCTBA,
TPAaHCHOPTUPOBATH HA OOJIBIINE BHICOTHI M PACCTOSHHUS, U IIPOU3BOAUTH PAOOTHI B YCIOBUSIX
JKApKOTo KJIMMaTa U MPH OTPULIATENIbHBIX TEMIIEpATypax;

»  [POTHO3MPOBaHME PU3NKO-MEXAHUYECKUX CBOMCTB IMPU MIPOCKTUPOBAHUY COCTaBa OCTOHA;

»  BO3MOXXHOCTb IPOCKTHPOBAHUSI C Pa3HOOOPa3HOU TIIAHUPOBKO;

» TPUMCHEHUE BBICOKOKAYCCTBEHHBIX OMNATYOOYHBIX CHUCTEM HPUBOMSIIMX K CHHKCHHIO
MaTepUaJTOEMKOCTH KOHCTPYKIUH U YBEJIMYEHUIO BBICOTHOCTH BO3BOJMMBIX 3JaHUM H
COKpAlllEeHUE Tpya03aTpar.

JlocTOMHCTBa MOHOJIUTHOTO CTPOUTENBCTBA, HE UCKITIOYAIOT Psii MPoOIieM, pelieHHe KOTOPhIX
BECbMa IEPCIEKTUBEH MPU COKPALEHUH CPOKOB CTPOUTEIBCTBA U YBEJIMUYUBAIOLINXCA 00beMax
ctpoeHun. Crenudrka MOHOJIUTHOTO CTPOUTEIHCTBO TPEOYET MOATOTOBKY KBATH(PUIIMPOBAHHBIX
KaJIpOB, HEIOCPEJCTBEHHbIX MCIOIHUTENEH U HHXKEHEpoB. YacTo BCTpeyaroTcsl ciay4yau, Korja
UCIIOJTHUTEIIN HE UMEIOT MOHATHS 00 OCHOBHBIX CBOMCTBAX U MPaBWJIaX YKJIaJAKU OETOHHOI cMecH,
peXruMax TEIIoBoi 00paboTKu OeTOHA MPU OTPHUIIATEIBHBIX TeMIeparypax. MHoraa 6e3 KOHTpoIis
MPOYHOCTH OE€TOHA, CTPOUTENH YaCTO COKPAIIAIOT MPOJAOKUTEIBHOCTh BBIJIEPKUBAaHUS OETOHA U
IPOU3BOJAT OoJiee PAaHHIOK pacnaiyOKy KOHCTPYKIMM, YEM 3TO NMPEAYCMOTPEHO HOPMAaTUBHBIMU
JOKyMeHTaMu. BeiepkuBanue 0eToHa 10 JOCTHKEHHs TpeOyeMOoil MPOUYHOCTH SBIISETCS OJTHUM
U3 Ba)XHEHIIMX JTalmoB BO3BEJACHUS MOHOJMTHBIX 3AaHUi. CTpOUTENbHBIE MOAPSIHbIE
OpraHu3aluil HE HMMEIT COOCTBEHHBIX Jlaboparopuil. KOHTposib KayecTBa OCYILECTBIISETCS
snu3oanuecku. OTcro/la BO3pacTaroT TpeOOBaHUs K MPOPECCUOHATBHOMY YPOBHIO MHKEHEPHO-
TEXHUYECKUX paOOTHUKOB CTPOMUTENBHBIX OpraHU3alMi U K TEXHAJ30py 3aKa3uukKa. 3aKa3uuk U
HOJIPSAYMK HENOCPEJACTBEHHO OTBEYaeT 3a KauyeCTBO CTPOUTEIBHO-MOHTaXHBIX paboT
BO3BOAMMBIX 31aHUN U COOPYKEHUH.

Oco00¢ 3Ha4YeHHE TAK)KE UMEET peKrUMa TeTUIOBOM 00paboTKu MOHOJIUTHOTO O6eToHa. [Ipomecc
YCKOPEHHOT'O TBEPJACHUS U BbIIEPKUBaHHUS OETOHAa BO MHOI'OM OIpENeNsieT KayecTBO HECYIIUX
KOHCTPYKIMH, MX HAJEKHOCTb M JOJIFOBEYHOCTH 3/JaHHs B IIeIoM. V3/10)KeHHOE BhIlIE HE
UCUEpIIbIBAET BCEX MPOOJIeM, a JHIIb 0003HaYaeT HEOOXOIUMOCTh CO3/1aHUSI CUCTEMBI KOHTPOJIS
Ha KauyeCTBEHHO HOBOM ypoBHe. C yuyeToM TpeOOBaHMII COBPEMEHHOTO YpPOBHS Pa3BUTHS
CTPOMUTENIBHOM OTpaciH, CleAyeT OO0ECNeYUTh HaJAeKHOCTh M JOJTOBEYHOCTh BO3BOJUMBIX
MOHOJIUTHBIX 3/IaHUM B COOPYKEHU.

OnHUM U3 BO3MOXHBIX CITIOCOOOB B MOBBILIEHUN KECTKOCTH AIIEMEHTOB U COOPYKEHUN MOXKET
CIIY)KUTh NPUMEHEHHE MpeABapUTEIbHOIO HAaMpsDKeHUsS B KOHCTpyKuusx. llpeasapurensHoe
HATSDKEHHST apMaTypbl NPUMEHSIOT Kak B COOpPHBIX, TaK M B MOHOJIUTHBIX KOHCTPYKLHUSAX. B
MOHOJIMTHOM HCIIOJIHEHUU TPEIBAPUTENIBHOE HATSKEHHE apMaTyphl MPUMEHSIOTCS B IPOJIETHOM
CTPOCHUU MOCTOB, OOJIBIICTIPOJIETHBIX OalKaxX M IJIMTaX MEPEeKPHITUH, KOHTYPHBIX AJIEMEHTOB
000JI04EK M KYIIOJIOB, pe3€pBYyaphbl, B BBICOTHBIX COOPYKEHHSX U T.I., APYrUX KOHCTPYKLHUSX.
[IpenBapuTeIbHO HAIPSHKCHHBIN KEJIE300€TOH - ATO KeNe300eTOH (KOHCTPYKIUS, Kapkac), B
KOTOPOM JI0 TPWJIOKEHHS BHENIHEW Harpy3kd HCKYCCTBEHHO CO3JAalOTCS BHYTpPEHHHE
HaNpsDKEHUS, Yallle BCEro, IMPOTUBOIOJIOXKHBIE 10 3HAKY TEM HANPSDKEHUSM, KOTOpPbIE OyayT
BO3HUKATh MU JEHCTBUM BHELIHEH Harpys3ku. [IpeumyiiecTBa mpeiBapuTeIbHO HAMPSKEHHOTO
xKeyme300eToHa (3kene300€TOHHOTO Kapkaca) TMepea  OOBIYHBIM —  3TO, €ro BBICOKas
TPELIMHOCTONKOCTD, MOBBIIICHHAS JKECTKOCTh KOHCTPYKIIHMM, a TakXe Jydllee COMPOTHUBICHUE
JUHAMUYECKUM Harpy3kaM, KOpPpPO3MOHHasi CTOMKOCTb, JOJTOBEYHOCTb U OIpPEIEICHHBIN
SKOHOMHYECKUH AP(EeKT, HOCTUraeMblii MPUMEHEHHEM BBICOKONPOYHOW apmatypel. s
OTIpeNIeIeHNs] KOHKPETHBIX PEe3yNbTaTOB BIMSHUS MPEABAPUTEIHLHOTO OOKaTHs OETOHA, HY)XHO
MPOBOJUTH JAOTMOJHUTEIbHBIE HCCIIEIOBAHNUS.

B GonbmnHCTBE Pa3BUTHIX CTPaH, OCHOBHOM 00bEM KOHCTPYKIIHMHA 3JaHUH U3 TIPEIBAPUTEIIHEHO
HANPSDKEHHOTO Kese300eToHa. [IpenBaputensHO Hamps>KEHHBIN KeIe300€TOH MPUMEHSIOT MPHU
apMUPOBAaHUHM B TEPEKPBHITHSX M TOKPHITHH TPOM3BOJCTBEHHBIX, OOIIECTBEHHBIX M IKHIIBIX
31aHUN, B OJTHOATAXKHBIX MPOU3BOJICTBEHHBIX 3/IaHUSAX U B MHKEHEPHBIX COOPYXKEHUSIX. beToH 310
UCKYCCTBEHHBIN KaMEHb, CBOWCTBA U IMPOYHOCTh KOTOPOI'O MOKHO PETYIUPOBAaTh, HO OCHOBHBIM
€ro HEeJIOCTaTKOM SBJISIETCSl HHM3Kas MPOYHOCTh Ha pacTshkeHuH. OOpa3oBaHME TPEHIMH B HEM
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OTPULIATEJIBHO CKa3bIBAETCS HA JKCIUTYaTallMOHHBIX CBOMCTB KE€JI€300€TOHHBIX KOHCTPYKLMH U
coopyxeHuii B neaoM. Co3gaHue Ha CTaJUM U3TOTOBJICHUS WIN CTPOMUTENIHCTBA HANPSKEHHOTO
COCTOSIHUSL B O€TOHE NMPOTUBOIOJIOKHOMY 3HAaKy  OT JKCIUTyaTallMOHHOM Harpysku, sBIS€TCS
OJIHUM W3 KPYIHEHUIINX JOCTUKEHUH HH)KEHEPHO! MBICIIN B XX CTOJIETHUM.

CxeMBl CO3/aHUSl TEXHOJOTHH TPEIBAPUTEIBHOTO HANPSDKEHUS B KEIe300€TOHHBIX
KOHCTPYKIUSAX  JOCTUTAeTCsl JABYMsI CIIOCOOAMM: HATsDKEHHME Ha YHOpBl (10 YKJIaJIKU B
onanyOOuHYI0 CUCTEMY) U HaTsDKEHHE Ha O€TOH (Tocie yKIIaJku 1 Habopa MapOYHOM MPOYHOCTH).

M3BecTHO, 4TO HATSXKEHHE Ha YHOPHI SIBIIETCS 0ojee HMHIYCTPHAIBHBIM CIIOCOOOM U B
OCHOBHOM IPUMEHSIOT B 3aBOJICKOM Ipou3BojacTBe. Croco0 HATsSKEHUs apMaTypbl Ha YIOPbI
NPOM3BOJUTCS Ha CTEHAAX B 3aBOJCKUX YCIOBHAX. ApPMaTyphl pacTATHBAIOT U 3aKPEIUIAIOT MX
KOHIIBI, 3aTeM B (JOpMy 3aJIMBAIOT OCTOH M IMOCje Habopa UM TpeOyeMOoil MPOYHOCTH apMaTypy
«OTITYCKAIOT» OT OIOp, TaKUM 00pazoM coznaercs d3PpdexT obxkatus 6eToHa.

Hatsxenne Ha GETOH NMpUMEHsIETCs IVIaBHBIM 00pa3oM B KPYIMHOPAa3MEPHBIX KOHCTPYKIUSX,
CO3/1aBa€MbIX HEMOCPECTBEHHO HA MECTE UX BO3BEICHHS.

Bropoii crioco® HaTsyKeHHs apMaTyphbl, Tak Ha3bIBaeMO€ Ha OETOH JIETUTCS Ha JBa criocola:

> CO CIEIUICHHEM C OETOHOM

» u 0e3 CcleIUIeHus

B nepsom ciryuae B Teno (opMbl KOHCTPYKIIMH HA CTAMH ONATyOOYHBIX paboT M apMUPOBAHHUS,
YKJIQJBIBAIOTCSl  KaHAJ0-00pa3oBaTeNy KOTOpble, NPEACTaBISAOT €000 TroppupoBaHHbIE
TOHKOCTEHHBIE TPYOBI U3 TUIACTHKA WM METaJlIa.

Ilocne OeroHuMpoBaHMs B 00pa3oBaBIIMECS IOJOCTH C apMATypHBIMH CTEPXKHAMH U3
BBICOKONIPOYHOM cTanu (KaHaThl) MPH TOMOIIM CHEIHAIBHBIX MEXaHU3MOB (JJOMKPATOB)
HATATUBAeTCs 10 JAOCTHXKEHHs ONpPEAENICHHbIX 3HAUeHUH M Jlanee MPOM3BOJAT MHbEKLUPOBaHHE
KaHasa OeToHOM moj AaBieHHeM. [locie TBepIeHHs] MPOUCXOMUT CHEIUICHHE apMaTypHOTO
3JIeMEeHTa ¢ OETOHOM.

3a mocienHuMe Trojbl B 3apyOeXHBIX CTpaHax Bce OoJibliee pPa3BUTHE MOJYUUIIO
UCIIOJIb30BaHUE NPEBAPUTENILHOIO HAIMPSDKEHHs C HATSDKEHHMEM apMaTypbl Ha OeToH (HOoCT
HAIPSKEHUS ), TTO3BOJISIONIEE PATMOHAIBHO HANPATaTh MOHOJIUTHBIE KOHCTPYKIMU M YBEITHUUTH
ux mnposer. JlaHHas MEeTOAMKa IOJIydyusia paclpoCTpaHEeHHE U NMPUMEHEHHE NPU CTPOUTENILCTBE
MOHOJIUTHBIX ITyTEMPOBOIOB 1 MOCTOB, U B CIICIIHAJILHOM CTPOUTEIILCTBE K€ MPUMEHSIETCS KpaiiHe
pelnKo. JTO CBSI3aHHO C OTCYTCTBUEM HOPM U PEKOMEHJAIMH MO pacyeTy U MPOEKTUPOBAHUU
NOJOOHBIX KOHCTPYKIMH M coopykeHuil. Kak mpaBwiio, B MPOMBIIUIEHHOM W B TPaXKIaHCKOM
CTPOUTENIbCTBE MPUMEHSETCS IPEIBAPUTEIBHO HANpPsHDKEHUE C HCHOJIb30BAHHWEM KaHATHOM
apMatypbl. Kaxxmass w3 BbIIE OTMEYCHHBIX CHCTEM HMEET CBOM JOCTOWHCTBA M HEIOCTATKH,
KOTOpBbIE ONPEEIISAIOT Juana3oH ux 3¢ dexkruBHOCTH. TpedyeMoe HampsykeHHe B O€TOHE CO3/1aeTCs
3a CYeT Nepenavyn yCUIIHs HATSDKEHHSI OT apMaTypHBIX CTepKHEH. [IpocThIMU ClTOBaMU  CTaIbHYIO
apMaTypy B KeJe300€TOHHOW KOHCTPYKLIMU PAaCTATUBAIOT MOYTH JI0 Pa3pbiBa, U 3aKPEIUISIOT UX
KOHIIBI, ITOCJIE Ye€T0 OH CTPEMHUTCS BEPHYTHCS B NIEPBOHAYAILHOE COCTOSIHUE, T.€. CXKATHCA, TEM
caMbIM co37a€T ycuiins 00kaTusi 0eTOHA B PacTAHYTOM 30HE.

Bo MHOTHX 3apyOeKHBIX CTpaHax B I'PaKTAHCKOM CTPOUTEIHCTBE B KAUECTBE HAIPSTaeMbIX
CTep)KHEH 3ayacTyi0 NPUMEHSIOT KaHAaTHYI apMarypy B 3allUTHON oOoJiouke. B ciyuae
IPUMEHEHUS CHUCTeM 0€3 CLEIICHHS B TeJIO KOHCTPYKIIMU Ha CTaAUU IPOU3BOCTBA ONATyOOUHBIX
paboT W apMUpOBaHMS, YKIAABIBAIOTCS CIHEIMAIbHbIC KaHAThl 3aBOJACKOIO HM3TOTOBJICHUS B
IUTACTHKOBOM rodpuposannoi tpyoke (Puc. 1) [1].

Bce mpocTpaHCTBO MEXIy TpYOKOHW M KaHATOM 3allOJIHEHO aHTHKOPPO3HOHHBIM COCTaBOM,
KOTOPBIM TaKXke CIOCOOCTBYET YMEHBIICHUIO CUJI TPEHUS ITPU HATS)KCHUM KaHaTa.

JlaHHBII BU apMUPOBAHUS [TO3BOJISIET MAaKCUMAJIBHO YMEHBIIUTH TPEHUE apMaTyphl O KaHaJIO-
00pa3oBaTelib B POLIECCE HATSHKEHUS CTEPHKHSL.
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ApMaryprsi xanan

SamMTHEE aHTHESPP OHRHEE CoR

va

MnacTarosas obomodra

CrameEofl Tpoc
Puc.1. Ceuenue xanama ¢ 060104KoU U KaHameol 8 000JI0YKE.

Kpome Toro, pacroyioxxeHre apMaTypbl B U3TH0AEMOM 3JIEMEHTE MOYKHO MPOU3BOJMUTE 10 4-51
NPUHLIUIHATBHBIM cxeMam [2]:
» Ilapabonuueckas cxema pacnonodicenus apmuposanus (Puc. 2.);
» Ceamenmapuas cxema pacnoiodceHUus ApMUuposanus ¢ 0OHOU WU ¢ 08YMs MOYKAMU nepecuda
(Puc. 3a,0.);
» Csob00Has packiaoka ¢ nony napabonamu 6 nepecudax cmepocue (Puc. 4.).
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Puc. 2. [lapaboruueckas cxema pacnonoHceHuss ApMupo8aHust.
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Puc.3. Cecmenmapnas cxema pacnoyodiceHus apmMuposanusi ¢ 00Hou (a)
unu ¢ 08yms (6) mouxamu nepeauda.
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Puc.4. Ceoboonas packiadka c nory napaboiramu 8 nepe2udax cmepoiicHell.

Texnonorus NpCaABApPUTCIIbHOI'O HAIIPSAXKCHUA B MOHOJUTHOM ’KeJIe300€TOHE MO3BOJIET HE
TOJIBKO 3HAYUTCIIBHO CHU3HUTDH pr,ILOéMKOCTL mpounccca BO3BCACHUA 3JICMCHTOB, HO U YMCHBIIUTH
COOCTBEHHEIH BeC KOHCTPYKIIMU U UX MCTAJINIOEMKOCTb.
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Ha npotsokenun nocnennux 50 jieT eBporneiickas U aMepuKaHCKasi MPakTUKa CTPOUTEILCTBA
MOKA3bIBAET, YTO B IJTUTHBIX KOHCTPYKIHUSAX MPUMEHEHUE MPETHATIPSKESHISI TO3BOJISIET COKPATUTh
tommuHy Tl ¢ 1/30 mponera mo 1/40 - 1/45 mposera. DKOHOMHS apMaTypbl TIPH 3TOM
JOCTUraeTcst Ha KyOmueckuit meTp OetoHa 10 35-45 kr HeHampsaraemoil apmatypsl u 10-15 kr
HaINpsATaeMbIX KaHATOB.

N
Ilpedsap.apmamypa HAMANCH. YCHPOICHE0
AHKEPOE YCHIPOTICHED \ \\Hﬁ;ﬁ

e T

Puc.5. Cxema npeonanpsigcerust (hyHOAMEHMHBIX HAUN.

B HacTodmee BpeMs 3HAUUTENIBHO BO3POC JOJS MOHOJIUTHOTO CTPOEHUS, NPUMEHEHHE
TEXHOJIOTMH TMPEAHANPSHKEHUS apMaTypbl B KAapKACHBIX 3/IaHUSX U COOPYKEHHUSX, SBISETCS
HanOoJiee MEPCreKTUBHOM M akTyanbHOH. IlpuMeHeHHe mnpenBapUTEIbHOTO HANPSHKEHHS B
MOHOJMTHOM  CTPOEHHUHM,  IO3BOJISIET HAaMHOTO CHM3UTh pacxoi OeTOHa U apMaTyphl,
ce0eCcTOMMOCTh CTPOMTENBCTBA, YBEIMYUBATH IPOJET 3JIEMEHTOB OaloOK W IUIMT, a TaKxKe
JKECTKOCTh M YCTOMYMBOCTh KOHCTPYKIIMM B LIETIOM.

[IpumeHeHne mpeaBapUTENbHOTO HANPSHKEHHUS B DJIEMEHTAX 3/1aHUM MEPEeKphITUAX, Oalkax U
dbyamameHTHBIX uTax (Puc.5.) mpu MOHOJIUTHOM O€TOHUPOBAHHH, TIO3BOJISIET MTOBBICUTH MPEIEIT
BO3MOXXHOTO TBOpYECTBAa JUISI MPOCKTHBIX NPEANPUATHH M apXUTEKTypHOE MHOT0oo0pasue
IUIAHUPOBKU 3AaHud. Ho K OoNbIIOMY COXalNEHUIO, H3JIOKEHHAs BbIIIE  MPUMEHEHUS
IPEBAPUTENIBHO HAIPSDKEHHUS ~ apMaTypbl B MOHOJMTHOM CTPO€HHHM HE HMEET IIHPOKOE
pacmpocTpaHeHusi y Hac B AzepOaii/pkaHe, Tak KaKk HET YETKOM HOPMAaTHBHOM TOKYMEHTAIIUU IO
PETYIUPOBAHUIO W TPOEKTUPOBAHHMIO MOJOOHOrO poja KOHCTPYKUMH. OIHAKO HMEeTCsl Bce
BO3MOJKHBIE MEPCIIEKTUBBI O BHEIPEHUH M Pa3BUTHS U BO3MOXKHBIX MPEINOCHUIOK MPUMEHEHUI
IIPEJIBAPUTENILHO HAINIPSKEHHBIX CTAJIbHBIX CTEP’KHEN B MOHOJIUTHOM CTPOEHUHU.

3AK/IIOYEHUE

B pe3ynpraTe npuMeHeHN NpeaBapUTENIbHO HAIPSDKEHHOM apMaTypbl B MOHOJIUTHOM
CTPOCHUH, MPUBOJUT K MOBBIILIEHUIO TPEIIMHOCTOMKOCTH, YMEHBIIEHUN COOCTBEHHOTO Beca
KOHCTPYKIIUM M METAJJIOEMKOCTH.

[TpeumyiiecTBa npeABapUTENHLHOIO HANPSHKEHHOTI'O JKele300eToHa (7Keae300€TOHHOTO
KapKkaca) nepeji OObIYHBIM 3TO MOBBIIIEHHAs KECTKOCTh KOHCTPYKLUH, Jy4liee
COIPOTUBIIAEMOCTb JUHAMUYECKUM HArpy3kam, KOppO3UOHHAsE CTOMKOCTb, JOJITOBEYHOCTh U
OTpeieNIEHHbIA YKOHOMUYECKUHN 3P PEKT, JOCTUTaeMbIii IPUMEHEHHEM BBICOKOTIPOYHOM
apMaTyphl.

Hanuumne HetocTaTKoB MpeaBapUTEIbHO HAIPSY)KEHHOTO KOHCTPYKLIUU 00BACHAETCS
HEJOCTATOYHBIM IIPUMEHEHUEM IIPEIBAPUTEIILHOTO HAIIPSKEHUS IIPU  IIPOCKTUPOBAHUU 31aHUU
Y COOPY’KEHUH, TEXHOJIOTUN U3TOTOBJICHMS U MOHTAaKa KOHCTPpYKLUHU. CllelyeT OTMETHUTD, 4TO B
MHUPOBOH MPAKTUKE UMEETCS IOCTATOYHO OOTaThlif OIBIT UCIIOJIB30BaHHUS TAKUX KOHCTPYKLIUU
OJs1arozapst OJIOKUTEIbHBIM XapaKTEPUCTUKAM IPEABAPUTENILHOIO HANPSKEHUS.

Jluteparypa
1. Tlopraes /I. B. «Pacuer u KOHCTpyHpOBaHNE MOHOJIUTHBIX HPEIHANPSHKEHHBIX
KOHCTPYKIUH TpakIaHCKUX 30aHui». Mocksa, 2011.

natenrosen, akanemMuk PAEH u EAEH, nokT. TexH. Hayk, mpodeccop CKI'MU.
3. Kupunpuyk U.b. «MOHOJIUTHBIN MpenBapUTENbHO HANPSXKEHHBIN Ke1e300€TOH: UCTOpus,
MpPUMEHEHHE, MPEANOChUIKH Pa3BUTUS. YpalbCcKuil (enepasbHbIi yHUBEpPCUTET,
2 r. ExatepunOypr.
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BJIMAHUA ®OPMbBI 3IAHUSA HA EI'O DQHEPI'OO®PEKTUBHOCTD

0.¢.1.,00y. Canumosa A.T. Azepbaiidxncancruii Apxumexmypno- CmpoumenvHulil Yuueepcumem,
aytansalimova@gmail.com

BINALARIN FORMASININ ONUN ENERJI SOMOROLILIYINO TOSIRI

mem. iizra f.d., dos. Salimova A.T. Azarbaycan Memarlq va Insaat Universiteti

THE INFLUENCE OF BUILDING SHAPE ON ITS ENERGY EFFICIENCY
PhD Salimova A.T. Azerbaijan University of Architecture and Construction

AnHoTauusi: CTPOUTENBCTBO M TPOCKTHPOBAHUE HHEPrOdIPPEKTHBHOTO KHUIOTO 3TAHUS
BKJIIOYAET B ce0s1 COBOKYITHOCTh MHOTHX (haKTOPOB, B TOM YHCIIE aPXUTEKTYPHO-TIIAHUPOBOYHBIX
pemennii. OOBEMHO-TNIAHUPOBOYHOE PEIICHUE 3[aHUS JJISI CHIKEHHS TEIUIONOTEPh JOJIKHO
uMeTh dHeprodddektuBay0 hopmy. Crocod ontuMm3zanuu GopMbl 31aHUS Ta€T BO3MOKHOCTD
HOBBICUTH 3HEPT0A((HEKTUBHOCTH 3AaHUS.

KiroueBble cjoBa: >HEprodpQeKTHBHOE KHUIOE 3IaHHE, TEIUIO- M IHEProcOepekeHue,
MPUHIIUI KOMIAKTHOCTH (DOPMBI 3TaHHUSI.

Xiilasa: Enerjiya somorli yasayis binasinin layihalondirilmasi va tikintisi bir ¢ox masalalarin
macmusunu, o ciimlodon memarliq- planlasdirma hallini do ohato edir. Istilik itkilorinin azaldilmas:
tigiin hacm — planlagdirma halli do daxil olmaqgla bina enerji effektiv formaya malik olmalidir.
Binalarin formasinin optimallagdirilmasi iisulu onlarin enerji effektivliyinin artirilmasina imkan
Verir.

Acar sozlar: Enerji somorali binalar, istilik va enerji qoruyucu, binanin formasinin kompaktlik
prinsipi.

Summary: The construction and design of energy-efficient residential buildings encompass a
multitude of factors, including architectural and planning decisions. The volumetric planning of a
building, aimed at reducing heat losses, should have an energy-efficient form. The optimization of
a building's shape offers the potential to enhance the building's energy efficiency.

Keywords: energy-efficient residential building, heat and energy conservation, the principle
of compact building form.

CeromHsi B apXWTEKTYPHOM TMPOCKTHPOBAHUU Ha TIEPBBIM IJIaH BBIXOASAT MPOOIEMBI
CBA3aHHBIE C TemIo- © JHeprocoepekeHneM. CTPOUTENBCTBO U MPOEKTHPOBAHHE
9HEProdpHEeKTHBHOTO KUJIOTO 3aHHsI BKIIOUAET B ce0s COBOKYITHOCTh MHOTHX (DAaKTOPOB, B TOM
YHUCcle  apXUTEKTYPHO-IUIAHUPOBOUYHBIX  pemeHnid. Cpenu  (GaxTopoB, BIUSIOMMX  HA
dopmupoBanue 3HEProdPHEKTHBHOTO 3/aHUS MOKHO Ha3BaTh CICAYIOIIHE: COIMAIBHBIC,
JCTETHUYECKHE, IPUPOTHO-KIIUMATHYECKHE, rpagoCcTpOUTEIbHbIE, JKOJIOTHUECKHE,
KOHCTPYKTUBHBIC, UHKECHEPHBIEC, YKOHOMUYECKHUE, TNTAHUPOBOYHBIE.

Cpenu pUYMH HEPALMOHAIBHOTO PACX00BAHUS TEIIOBOI SHEPTUU MOKHO OTMETHTD:

O HEJOCTaTKH OO0BEMHO-TUIAHUPOBOYHBIX M HHXCHEPHO-TEXHHUYECKUX pEIICHUH He
YUUTHIBAIOIIME KIIMMaTHYECKHE 0COOEHHOCTH M MPEX/IE BCEr0 — HECOOTBETCTBUE HOPMaM
WHCOJISLINY;

O HEIOCTaTOYHOE  TEeIUIOM3OJISIIIMOHHOE  KAadeCTBO  HApYXKHBIX  CTEH, IMOKPBITUH,
CBETONPO3PAYHBIX OTPAKICHUM;

O  HECOBEPIICHCTBO CUCTEM €CTECTBEHHON BEHTWIIALINH.

OCHOBHBIMU MYTSAMU YKOHOMHUHU JHEPTHH B KUJIOM CTPOUTEIHCTBE CTAHOBUTCS:

®  JCIOJIb30BaHUE OoJiee parMoHAIbHBIX, C TIO3ULUI YHEProcOepeKEHHS, APXUTEKTYPHO-

TUTAHUPOBOYHBIX PEIICHUIA:
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e  TIOBBILICHHE TEIIOBOHM 3()(HEKTUBHOCTH CTPOUTENIBHBIX KOHCTPYKIMIA U MaTe€pUasoB;

e UCHoJb30BaHUE Oosiee APPEKTHUBHOTO B SKCIUIyaTallkd M MEHEE SHEproeMKoro (He
BCerja
JICTIIEBOTO B [ICHE) HHKEHEPHOTO 000PY/I0BAHWS;

®  UCIOJIb30BaHNE HETPAJULIMOHHBIX BUIOB SHEPTUU.

Bei6op onTuManbHOM OpUEHTALUH 3/1aHUI IO CTOPOHAM CBETa C Y4€TOM T'OCIOCTBYIOIIETO
HaIpaBJICHUS BETpa B 3UMHHUI IEPUOJ C LIEJIBI0 HEHUTpPAIU3alMy OTPULIATEIBHOIO BO3AEHCTBUS
KJIMMaTa Ha 3/IaHMsl U ero TeIUIOBOM OajaHc.

Omnpenenenue oOmIell apXUTEKTYpHO-TNIAHUPOBOYHON KOHUENIUH 3/1aHUS JOJKHO MUMETh
OpSIMYIO  3aBUCHMOCTb OT MEpPONPUATUN, HAIPaBICHHbIX HAa IOBBIIIEHHE TEIJIOBOU
3¢ (HEKTUBHOCTH 3TaHHUS.

Pa3paboTka onTUMaIbHON apXUTEKTYPHO-IUIAHUPOBOYHON MOJIENH TpeOyeT KOMIIJIEKCHOTO
aHajgu3a W MoJenupoBaHus ¢GopMooOpasyromux (GpakTopoB, KOTOpPHIE BKIIOYAIOT MPUPOIHO-
KJIMMaTU4EeCKUE YCJIOBUSA - COJIHEYHAs pajuanys, TeMmIepaTypa M BIAXHOCTh BO3J]yXa,
HOPMAaTHBHBIC M TEXHUYECKHE TPEOOBaHHS K MHCOJISALINH, €CTECTBEHHOMY OCBEILICHHIO, a3palliy 1
T.1. TerosnepreTuyeckoe BO3JCHCTBUE KIUMara Ha TEIJIOBOM OalaHC 31aHUS MOXET OBITh
ONTUMH3UPOBAHO 32 cUeT BbIOOpa (OpMbI 3AaHUS, €r0 OPUEHTALMU U PACIIONOKEHUS 3JJaHUS B
3aCTpOiiKe C Yy4eTOM OPHMEHTAllMM 110 CTOPOHAM TOPU30HTA U PO3€ BETPOB; PACHOIOKEHHS U
IUIOIIA/IA 3alOJHEHUs CBETOBBIX INPOEMOB, PEryIupOBaHUs (QUIBTPALMOHHBIX MOTOKOB. [l
OLIEHKH TEIUIONOTEPH 3aHII HEOOXOAMMO YIUTHIBATH a9POAMHAMUYECKUN PEKUM 3aCTPOUKH, T.€.
3
H Kak wu3BecTHO, B 3aBUCHMOCTH OT IOJOXEHHWS W OpPHEHTALMM 3/1aHUE IOABEpPraercs
Pa3IMYHOMY TEIUIO3HEPTeTHUECKOMY BO3/IEHCTBHIO KIMMaTa. TernaosHepreTuueckoe Bo3aeiicTBre
KJIMMaTa Ha MOBEPXHOCTh 3/1aHUS MOXKET OKa3blBaTh IOJOXHUTEIbHOE WJIW OTPULIATEIbHOE
BJIMSTHHME HA €T0 TEIJIOBOI OanaHe U, CIeA0BAaTENbHO, TETNIOIHEPTeTUYECKYIO HArpy3Ky Ha CUCTEMY
OTOIUIEHHS U KOHAMIMOHUPOBaHUA Bo3ayxa. Hampumep, Bo3aeiicTBHE COJIHEYHON paguanuy Ha
BllaHUE B 3MMHEE BPEMs CHMKAeT HArpy3Ky Ha CHCTEMY OTOIUIEHMs. TeruioaHepreTudyeckoe
PO3JeiCTBHE HAPYKHOTO KJIMMaTa Ha TEIIOBOM OajlaHC 3aHUS MOKHO ONTHMHU3UPOBATh 3a CUET
BHIOOpA MPH TPOSKTUPOBAHUN (POPMBI 1 OPUEHTALINH 3TAHUS.

c B nenom, dakropamu, 00ycIaBIUBaIOIIMMU BBIOOP TUMA YHEProdp(EKTUBHOTO, JKUIOTO
TIAQHUS BBICTYIAIOT:

p - XapakTep M KOHPUTYpaIHs yJacTKa 10/ 3aCTPOHKY;

a - HEOOXOIMMOCTh 00ecTieueHUs TPEOyeMOM TUIOTHOCTH 3aCTPOMKH;

H - MECTO B CHCTEME TOPOACKHX aHCaMOIei.

c Bb160p 00beMHO-TUIAHUPOBOYHOTO PELICHUS 3[aHHs Uil CHHKEHUS TEIUIONOTePh TOJIKEH
HMETb SHEProdpPEeKTUBHYIO POpMYy.

B Hapsiny ¢ TpaauIIMOHHBIMY, €CTh U CHENU(pHYECKIE KOMITIO3UIIMOHHBIE TPUEMBI U CPE/ICTBA,

BOCpPEJACTBOM  KOTOPBIX  JIOCTUTAeTCs  apXMUTEKTypHas  BBIPA3UTEIBHOCTh  OOJIMKA
BHEPTod(PPEKTUBHOTO JKUIJIOTO 3[aHHs: ACHMMETPUIHOCTD (hacagoB, IPOCTasi FTEOMETPHS TUIaHa C
HMMEHBIICHHON N3PE3aHHOCTHIO, IPUMEHEHUE B CTPYKTYpe dHEProd(h(HEKTUBHOIO KHUIIOTO 3AaHUS
BIIEMEHTOB TeJIMOAPXUTEKTYPbl U YyJIaBIMBAaHUS SHEPrHUM BETpa, BKIIIOYEHHE DJIEMEHTOB >KHBOM
EpUPOBI, MacIITAOHASI COPA3MEPHOCTh COOPYXKEHUN. XapaKTePUCTHKH 3[JaHUs TAK)KE MOT'YT OBbITh
ONTHMHU3HPOBAHBI C TOMOIIBIO YUETa PACIIONOKEHHS U IJIOLIAAH 3aII0JIHEHNS CBETOBBIX IIPOEMOB,
peryaupoBaHus GUIBTPALIMOHHBIX TIOTOKOB.

a [Ipu BbIOOpe (GoOpMBI M pa3MepoB 3AaHHUS MPEANOYTEHHE OTHAETCI O0OBEMHO-

o T g O
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IUTAHUPOBOYHBIM PEHICHUSM HHEProd()pPeKTUBHOrO KUIOTO 3aHUSI ¢ MUHUMAJIbHBIM 3HaYE€HUEM
K02(ppHIIMEeHTa KOMITAKTHOCTH, KOTOPBINA 3aBUCUT OT 00BEMHOM (hOPMBI, TMHEHHBIX TApaMETPOB
¥ BO3MOXKHOCTHU OJIOKMPOBaHUS (IIPUHIUI KOMIAKTHOCTH (DOPMBI 3/1aHUS ).

OouH #3 OCHOBHBIX TIOKazaTenei SHeprodPGeKTUBHOCTH 3AaHUs — [OKa3arelb
KOMIIAKTHOCTH  pELIEHUS OObEMHO-IJIAHUPOBOYHOW  CTPYKTYpbl 3AaHHMS (MUHUMAaIbHOE
COOTHOILIEHHE IUIOIIAAM HApPYKHBIX OTPaXIEHUH U OrpaKAaeMOM IUIOMIAAU 3JaHUS -
KOA(P(UITUEHT KOMITAKTHOCTH ),

TenoBble MOTEPH 3AAHUIN CYILIECTBEHHO 3aBUCAT OT MX KOHCTPYKIMH. 32 CUET IMOBBILICHHUS
KOMIAKTHOCTH, T.€. COKpAICHUS IUIOMAAN HAPYKHBIX CTEH IpPHU COXPAHEHUU BHYTPEHHETO
o0beMa 371aHusl, UMEETCs OIpe/IeJICHHBIN pe3epB B JOCTHKEHUH OOJIbLICH SKOHOMUU TETIOBOM
SHEPrUHu.

HNmeercss  Oonplioe  YMCIO  HAayyHBIX — MyOJHMKAalMid, TOCBSIIEHHBIX  MpoOieme
NPOEKTUPOBAHUS HHEProdPPEeKTUBHBIX 3JaHUH. AHAIN3 ONMYOJMKOBAaHHBIX pPE3yIbTAaTOB
UCCIIEIOBaHMM 10 pa3paboTke 3HeprodHeKTUBHBIX 00BEMHO-TIIIAHUPOBOUHBIX PEIICHUHN 3MaHUN
nokassiBaeT [1-6], uto HanbGonbmmii 3h(HEKT B YMEHBIICHUH TEIJIOBBIX MOTEPh 00ECTIeUnBaCTCs
IyTeM ONTUMHU3ALMKM MX TEOMETPUUECKHUX XapakTepucTuk. Jns onpenenenus Gpopmsl,
OpUEHTAIlMM U Pa3MEPOB 3[aHUS UCCIEIAOBATEISIMU HCIOJIb30BAIINCH METOJbl KOMIIBIOTEPHOIO
MOJCJIUPOBAaHUs: ObUIM IOCTPOECHBl MaTeMaTHYECKHE MOJEIM Harpy3ku Ha CHCTEMY
KIIUMaTH3alluU B JIETHUN M 3UMHHUM MEPHUOJ] C YYETOM TEIIONOTEPh U TETUIONOCTYIUICHUH uepe3
000JI0UKY 3/1aHUS, YYUTHIBAJIOCh HAIPABICEHHOE BIUSHUE HAPY)KHOTO KJIMMaTra Ha OO0OJIOUKY
3nanus. [IpoBeieHHbIE SKCTIEPUMEHTHI TIO3BOJIMIIN ONIPEAEIUTH POPMBI 3aHUs, TPUOTMKEHHBIE K
ONTUMAIFHOW, TJE€ 3a OCHOBY OBUIM B3STHl IOKa3aTe€IM MAaKCUMAJIbHO JIOIYCTUMBIX
TEIUIONOCTYIICHUH OT COJIHEYHON paJralliy Yepe3 eAUHUILY TUIOIIAIU Hapy>KHBIX OTPaIaroIIuX
KOHCTPYKITUH.

CornacHo mpoBeIEHHBIM HCCIIEA0BAHUAM, MOYKHO TOBOPUTH O TOM, YTO NMPaBUIbHBIN BBIOOD
(opMBI, OpHEHTAIIMH U Pa3MEPOB 3AaHUS JA€T BO3MOKHOCTh B TEIUIBIA MEPUOJI TOJa YMEHBILIUTh
BO3/ICHICTBUE COJIHEUHOM paguanuy Ha 000JI0UKY 3/1aHus, U, CJIEA0BAaTeIbHO, CHU3UTh 3aTpaThl Ha
€ro OXJIaXJEeHHE, YTO B CBOIO OUepellb BIUSET Ha YJIYUIICHHE DKOJIOTUYECKOM COCTaBISIOLICH,
yYMEHbILIEHUE IKCIUTyaTallMOHHBIX 3aTpaT. [lpu nmpoektupoBanuu 3Heprod’dHeKTUBHBIX 00BEMHO-
IUIAHUPOBOYHBIX PEIIEHUH HEOOXOAMMO paccMaTpUBaTh IOKA3aTead OTHOUIEHMS IJIOLaaH
Hapy>KHBIX OIPKIACHUM K OTaIllInBaéMOMY 00bEMY 3/1aHHS WU K €r0 pa3BepHyTO miomanu. Yem
MeHble OyIyT 3TH MOKa3aTesH, TEM MEHbILE TeIIONOTEPU 3JaHHs.

[TpuHIUIIBI TPOEKTUPOBAHUSI 0OBEMHO-TNIAHUPOBOYHOTO pEIICHHs JOJKHBI COAECPKATh B
ceOe MOBBIIEHNE KOMIIAKTHOCTH 00BbEMHON (POPMBI 3/1aHUS JJI CHUKEHUS YIEJIbHOM IIouaan
MOBEPXHOCTHU TEIIOOTIAYH.

IIpu  pacuere  KOMIIAKTHOCTM  3JaHMM  HAXOOUTCA  3aKOHOMEPHOCTb  pOCTa
9HeprodGEeKTUBHOCTH € OJMHAKOBOM IUIOMIAAbIO TI0JIa, HO PAa3HBIMH IEpUMETPaMH,
npeacTaBieHHas Ha pucynke 1 [5, c.103].

3aBUCUMOCTh U3MEHEHUS IUIOIIAU OrPaXKIal0IUX KOHCTPYKUMNA OT U3MEHEHUs IUIOIIA 1
dTaka TPU OJMHAKOBOM BBICOTE 3Taxka, mpejactabiieHa Ha rpaduke 1 [5, ¢.103]. ecrecTBeHHO,
OPUHATBIE B XOJE pacuyeToB TIeoMeTpuueckue (OpMblI YCIOBHBL, TaK Kak B pEaJbHOM
NPOEKTUPOBAHUHU KOH(UTYypaLUs 3/1aHus 00Jiee CI0XKHA, UTO ONpeIeNsieT CTeNeHb OTKIIOHEHUS OT
MOJIy4YEHHBIX pe3ynbTaToB. Kak oTMeuaeTcs uccienoBaTesiM1i, HAMMEHbIIEE SHEPronoTpedieHue
npy  OJWHAKOBOM TUIOMIAAM TI0Jla, B COOTBETCTBUM C JAaHHBIMH Tabmumbl 1[5, ¢.103],
COOTBETCTBEHHO 3/1aHUSAM Kpyrioi koH¢urypanuu. Ho, npu 3ToM, clieyeT OMTETUTh, YTO HpU
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CTPOMTENBCTBE 3/IaHUI KPYroBOW (OPMBI BO3HUKAIOT MPOOJIEMBI, CBA3aHHBIE C TPYIHOCTSIMH
IUTAHUPOBKY U YBEJIMUEHUEM 3aTpat IIpU BO3BeAEeHUH [3, c.12].

Haubonee ynauHoe pelieHue, CiocoOCTBYIOINIEE YMEHBIICHUIO YAESTbHBIX MOTEPH TEILIa 3TO
BBITSHYTas ¥ KOMIaKkTHas ¢opma 6e3 u3pe3aHHocTu dacaios. [3, c.12].

11.4%

11.4%1
11,3%

5,6% 11.0%

Puc. 1. Brusnue konpueypayuu niana 30anus Ha e2o sHepeonompediierie
(cmpenxoti nokazaro Hanpasiexue pocma sHep2odpgexmuenocmu) [3, c.12].

[IpoBeaeHHBIE HCCEqOBaHUs AAIOT CIEeAYIOLIME oKa3aTent [5, ¢.103]:

e npupocT SPPEKTUBHOCTH YMEHBIIACTCS MPH OJUHAKOBOW IUIOMAAM JTa)a IO Mepe
YBEJIUYECHUS IIUPHUHBI 3TaHMUS;

e OTpUIATEeNbHBIC 3HAYCHHs IMONydaroTcs, korga Oonee sddexTuBHass kBaapaTHas Gopma
npeoOpasyeTcsi B MPSIMOYTOJIbHYIO (GOpMY C OOJIBIIMM 3HAYCHHEM IUIONIAIA OTPAKIAFOIINX
KOHCTPYKIUH;

e 5pdeKTUBHOCTh yBEJIWYECHHs] MIMPUHBI 3[aHUS Aa€T YMEHbBIICHUE IJIOMAAN BEPTUKAIbHBIX
OTPaXAAIONIUX HAPYXKHBIX KOHCTPYKIMHA 10 47%, COKpalaercs KOJIMYECTBO TEIUIONOTEPh U
00111251 CTOUMOCTb 37JaHUs, TAK KaK MX CTOUMOCTD SIBJIseTCs 1/3 00Iei CTOMMOCTH 3[1aHMS;
Takum 06pa3oM, Tpu MUPHUHE 3MaHUS 12 M peKOMEHIyeTCs IPUHUMATH THHY He MeHee 120Mm.

Takke HaAO OTMETHUTh, YTO BBICTYMAIOIIKUE IO MEPUMETPY 3JaHUS IJIEMEHTHI CHUXKAIOT
SHEPreTHIECKYI d(H(PEKTUBHOCTD B CBSI3M C TEM, YTO BBICTYIIBI 3IaHUS UCKAXAIOT M Pa3pylIal0T
CUMMETPHUIO TEMIIEPATYPHOT0 U CKOPOCTHOTO nosei [3, c.12].

3nanus, MPUOMMKEHHBIE K MPSMOYTOJIBHOW TMpH3ME WIH MWIUHAPY HMEIOT Haubosee
s pexTHUBHBIE MOKA3aTeN! MO CTAHAPTY «IIacCUBHOTOY» oMa [3, ¢.12]. To ecTh 3aaHKe, UMEIOIIIEe
dbopMy TIPAMOYTOJIbHOW MPHU3MBI, OyneT 00samaTh caMbIMU 3(()EKTUBHBIMU TTOKA3aTEISIMU 10
«9HEeprodPGHeKTUBHOMY» CTaHAAPTY.

B xome aHanm3a W CpaBHEHUS TEIUIOMOTEPh TPEX TEOMETPUYECKUX (GOpM 3IaHWUS:
KyOMUYECKOTO, TPEXITAXKHOTO MPSIMOYTOJIBHOTO U OJHOJTAXXHOTO BBITSHYTOTO 37aHUS -
OTMEYAETCs, YTO TEIUIONOTEepPU 3/aHUM, MMEIOLIUX OJMHAKOBYIO OTAIUIMBAEMYIO IUIOIIAJb M
00beM, 3HAYHMTENBHO oTaudarores [1, ¢.111-114].

AHanu3 OTHOIIEHUS TUTOMIAU TeTUIOBBIX MOTEPH JIoMa (HapYKHBIX CT€H, KPBIIIU U 10J1a MO/
GyHIAaMEHTOM) K €ro TMOJEe3HOW IUIOMIATu JaeT OIEHKY 3()()EKTHBHOCTH TeOMETpHUYeCKON
KOHCTPYKIUU 3/1aHMsI B aCIIEKTe TEIUIOBBIX MOTEPh. BBHISIBIEHO, UTO NP pacxoje MOTeph TeIuia
100% nams KyOMYecKOro TpexdTaxHoro 3maHus, 117% - CcOCTaBIAIOT pacxoibl Teria
TPEXITAXKHOTO 3JaHUsI PSIMOYTOJIbHON (HOPMBI.

CnenoBaTenpbHO, HamboJiee HU3KHKA YypOBEHb TEIUIONOTEPh MOXKHO HAOI0IaTh B
MHOTO3TQXHBIX 3/IaHUSAX C BBICOKOM KOMMAKTHOCTHIO. TakuMm 00pa3oM, TEIIONOTEepH 3IaHHS
YBEJIMYUBAIOTCS B 3aBUCUMOCTH OT BBICOTHI 3[aHUS. OJTOMY CIIOCOOCTBYET MOHIKEHUE
TEMIIEpATyphl U YBEJIMUEHUE CKOPOCTH BETpa M0 BbicoTe 3aanus [4, ¢.32; 6, ¢.8-9; 2, ¢.27].
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5x60x3.33m
172% omonneHua

Sx20x10m

3ZaEme KyOETecKol Gopuel -
117% omonnenus

TPEXITARHOS 3TAHHE NPAMOYVTOIRECH dopue -

OOHOITAEHME BRITHHY TOES ITAHHS - '

10x10x10M
1002 omonaenus

Puc. 2. Cpasnumenvuas ouazpamma menionompedienus.

OnTtuMuzanus TEIUIO3HEPreTHYECKOro BO3JCHCTBUS HApy)KHOIO KJIMMaTa Ha TENJIOBOM
OanaHc 31aHUS 3a cYeT BhIOOpa ero (OpMbl M OPUEHTALIUU JACT CIICIYIOIINE PE3YIbTATHI
- Uit HauOoJiee XOJIOJHOW MATHUAHEBKM — CHW)KEHHE YCTAaHOBOYHOW MOIIHOCTU CHUCTEMBI

OTOIUICHHS;

- 11 OTONIUTENIBHOTO NEPUO/Ia — CHIKEHHE 3aTpaT TeIUIOThl Ha OTOIUICHUE;

- I €aMOro JKapKkoro Mecsdlla — CHIKEHHE YCTaHOBOYHOM MOIIHOCTH CHCTEMBI
KOHJAMIIMOHUPOBAHUS BO3/1yXa;

- JUI IEPUOJiA OXJIAKACHUS — CHIDKEHUE 3aTPAT SHEPTUU HA OXJIAXKICHUE 31aHMs;

- ISl pacYEeTHOTO T'O/1a — CHI)KEHHUE 3aTpaT SHEPTUU Ha 000TPEB U OXJIAXKIEHUE 3/IaHMU.

BriBoabI

HUcxons wu3 IEPEYNCICHHOTO, MOJXHO CJelaTh BBIBOJ, YTO Haubosee MpUEMIIEMBl IIpH
MNIPOCKTUPOBAHNU 3Hepl"03(1)(1)eKTI/IBHI)IX JKHJIBIX B)IaHI/Iﬁ ¢ HaMMCHBbIIIUMU TeHHOHOTepﬂMI/I U HU3Kou
MaTEPUAJIOEMKOCTbI0 HMMeloT 3xaHus B (opme JUIMHHOTO TMapajuleeNuNe]a C yMEHbIIEHUEM
u3peszanHocTH (pacanos. HebnaronpustHolt ¢dopMoil SBIAIOTCS 30aHUS  OareHHO# GopMBI - 1715
TaKUX 3/J1aHUN CBOMCTBEHHA HAWOOJIBIIAs YHEPTOEMKOCTb.

[IpaBunbHas reomerpusi GOpMbl, OPUEHTALMU U PAa3MEPOB 3/1aHUS JAeT BO3MOXKHOCTH B
TEIUIbI MEPHUO ToJja YMEHBUIUTh BO3/CHCTBUE COJHEYHOM pajualvy Ha 000JO0YKY 37aHUs, U,
CJIEIOBATENIbHO, CHU3MTH 3aTpaThl Ha €ro oxyaxzacHue. C IMOMOILIBI0 3TOr0 IPOUCXOIUT
yJIy4IlIeHUE HKOJOTHUECKOM COCTABIAIONIEH, yMEHBIIEHNE SKCIUTYaTallMOHHBIX 3aTpart, Oarogaps
YeMy 3/1aHue CTAaHOBUTCS 00Jiee MPUBIIEKATEIBHBIM U1l CTPOUTENIBCTBA.

Takum obOpazom:

® [IpU INPOEKTHUPOBAHUHU APXUTEKTYPHBIX U OOBEMHO-ILIAHUPOBOUHBIX PELICHUH COBPEMEHHBIX
3M1aHUil  HEeoOXOAMMO TpPHHHMATh BO BHHMaHHE OOBEMHYIO IUIACTUKY (hacanos,
ONTUMH3UPOBATh (POpMY 37aHMN MyTEM YMEHBUICHHUS IUIOMIAIN HAPYXKHBIX OTPaKIAIOIINX
KOHCTPYKLUH C LIETIbI0 CHU)KEHUS TEIUIOBBIX IOTEPh YEPE3 HUX;

e Mpu pa3pabOTKe KOHCTPYKTHBHBIX pEIIEHUH M YTEIJIeHHs HapyXHbIX CTeH M (acagos
MHOTO9TaKHBIX 3aHUH HEOOXOAMMO YYHUTBHIBAaTh H3MEHEHHME MPHPOJIHO-KIMMATHYECKHX
(aKTOPOB 1O BBHICOTE 3/IaHUS.

OCHOBHBIMU APXUTEKTYPHO-IUIAHUPOBOYHBIMU M OOBEMHO-TIPOCTPAHCTBEHHBIMU DPELIEHUSIMH,
HaNpaBJICHHBIMU Ha YHEProcOepeKeHHe, SBISIOTCS:

e BBIOOp ONTUMAIBLHOW (OPMBI 3AAHUMN, XapaKTEPU3YIOIIEHCS MOHMKEHHBIM KO3 (QUIIMEHTOM
KOMITAKTHOCTH 1 OOECHEUUBAIOIIMM MUHHMMAJbHbIE TEMJIONOTEPU B 3UMHUH  EPUOJ
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U MUHUMAJIBHBIC TCIJIOMMOCTYIIJICHUA B JICTHHHN nepuona roaa,

BBIOOpP ONTHMAJIBHOM OpUEHTALMHU 3/1aHUI O CTOPOHAM CBETA C YUYETOM T'OCIIOJICTBYIOIIETO
HaIpPAaBJICHUS BETPA B 3UMHMI NIEPHOJ C LIEIbI0 HEUTpAIU3alMi OTPULIATEIBHOIO BO3ACHCTBHS
KJIMMaTa Ha 3/1aHusl U ero TeIUIOBOH OalaHc;

COKpAIllEHUE IUIOIIAJU HAPYKHBIX OrpaKJAIOIUX KOHCTPYKLUMU IIyT€M YMEHBIICHHUS
HepruMeTpa HapyKHBIX CTEH 3a CUeT OTKa3a OT U3PE3aHHOCTH (acaoB, BHICTYIIOB, 3aIag0B
UT.I. «APXUTEKTYPHBIX IPOEMOB» (OTHOLIEHUE MEPUMETPA HAPYKHBIX OrPakJAIOLIUX
KOHCTPYKIUH K IJIOLIA TN 3TaXa);

MaKCHMAaJIbHOE HCIOJIb30BAHNE ECTECTBEHHOTO OCBEILEHUS IOMEIEHUH ISl CHYKEHUS 3aTpaT
ANEKTPUYECKON SJHEPIUU.
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HORMOTLI XANLAR MUOLLIM!
JURNALIN REDAKSIYA HEYOTI Sizi YENI UGURLARINIZ MUNASIBOTI ILO
TOBRIK EDIR.

IntechOpen

Reinforced Concrete
Structures

Innovations in Materials, Design and Analysis

Edited by Hosam M. Saleh,
Mohsen Mhadhbi and Amal 1. Hassan

2023-cii ildo London sohorinde IntechOpen Beynolxalg nosriyatinda nosr olunan
“Reinforced Concrete Structures - Innovations in Materials, Design and Analysis” (Domir-
beton konstruksiyalar. Materiallarin, layihalondirmonin vo tohlillorin yeniliklori) kitabinda
Azorbaycan Insaat vo Memarliq Elmi-Todqiqat Institutunun “Tikinti konstruksiyalart vo
kommunikasiyalar {izro normalar” s6bosinin miidiri texnika elmlori doktoru, professor Xanlar
Qurban oglu Seyfullayevin “Damir-beton elementlarin hesablanmasinin yeni nazari asaslart”
elmi asari ¢ap olunmusdur.

Elmi osor 2017-2020-ci illordo Dovlot Soharsalma vo Arxitektura Komitosinin sifarisi ilo
AzIMETI-do yerina yetirilon elmi-tadqiqat islorinin yekun noticalorina hasr olunub.

Elmi asards beton vo domir-beton konstruksiyalarin qlivvads olan asas hesablama metodlari
tohlil olunmus vo AzDTN 2.16-1 “Beton vo domir-beton Konstruksiyalar. Layihalondirmo
normalar’” normativ sonadinds verilmis hesablama metodlarinin diinyada gabul olunan klassik
mexanikanin geyri-xotti deformasiya modeli osasinda tokmillasdirilmosi yollar1 tadqiq
olunmusdur.

Qeyri-xatti deformasiya modeli asasinda domir-beton elementlorinin birinci va ikinci qrup
hoddi-hallara hesablanmasinin yeni nazori oasaslarla tokmillagdirilmasi layihalondirmo va elmi -
todgigat islari ilo moasgul olan miitoxassislari tiglin elmi - praktiki shamiyyotli materialdir.

Hal-hazirda AzDTN 2.16-1 “Beton vo domir-beton konstruksiyalar. Layihalondirma
normalar1” normativ.  sonadinin  yeni redaksiyasinda kitabda toklif olunmus gqeyri-Xatti
deformasiya modelinin tadbiqi tizorinds is apartlir.

Kitab ilo AZIMETI-nin elmi kitabxanasinda tanis olmagq olar.



