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FEATURES OF THE INFLUENCE OF CLIMATIC FACTORS AT DESIGN OF
PUBLIC BUILDINGS (CASE STUDY: KYRGYZSTAN)

OCOBEHHOCTH BJIMSIHAA KIUMMATHYECKUX ®AKTOPOB ITPH
IMPOEKTUPOBAHUU OBIIECTBEHHBIX 3JAHUU (ITPUMEP: KbIPT'BI3CTAH)

byn maxanaoa az kxabammyy umapammapOblH mocyyuy KOHCMYPYKYUSAIAPLIHA MAAcup
smyyuy gaxmopiopynyn oupu 601yn, aiapobii JHCLLYVIYK ubledapyyed KOPCOMKOH KaAPUIbLIbICbL
Kapanean. Anap mocyyuy KOHCMPYKYUSIAPOBIH JCHILYVIYK Ubleapyyea KOPCOMKOH KAPULbLIbICbL
O0HYA Kuuu OAOKMYH (Kupnuy odice Kbllt), dHCbleaumulH, 0YOAl NAHENOepUHUH ONMUMANOYY
KAbIHObICbL ICENMENUHUN YbIKKAH, Alap YUYH KIUMAMMbuIK AHAIU3 JICAcanean (memnepamypa,
waman, —KyH — paouayuscel, — Hcaan-d4auviH - oc.0.).  bynrap  KoOHcmpyKyusHublH - Kemepyy
HCOHOOMOYYNY2YHO MAACUP IMIIPU, AHbL MEeHeH bupee e, anap KIUMammulK patloHeo icapaud
IKCHLYaAMAayusiielk Maianmaped H#oon oepuwi Kepekmueu xapanean. Mucan xamapul, Kamaan
KAUMAMMbIK 0320UOIYKMOP26 39 Waapiap aiviheaw, oyiap bepuncen 6a3anvik Yoyoykmap 60H4a
KepeKmyy  OKCNIYAmayusivlk  KOPCOMKYYMOp  MeHeH  MYHO300120H. Dcenmepoun
HCHIUBIHMBIKMAPbL  UCMOSPAMMA  MYPYHOO JHCAHA OemoH dice apmamypaoazbl MAaKCUMAIoyy
UbIHANYYAAPObIH Napamempiepu 60HYA KapaieaH

O306K cO300p: MYpYKmMYyayK, memnepamypd, wamai, KyH paouayuscel, dHcAaH-4aqblH,
MOCMO KOHCIPYKYUSLAD, HCOLIVYIVKIY HCO2OMYY, JHCLLYVAYK UZ0IAYUALO0UY MAMepuaioap, upu
NAaHOQUUMBIPYY 00I0HYA Yedumoep, JHCHLIYYIVK 000401004y mamepuan - 6asaivm OYidcyl,
JACHLIYYIIVK 000U0I00YY MAMMAP — HCHLLYYIVK Oepyy.

B cmamve paccmampusaemcs knumamuyeckuti pakmopos, iusiowuli Ha 02paxicoarouue
KOHCMPYKYUU MALOIMANCHBIX O00MO8, UX YCMOUHUBOCMb K mennogvloeneHuto. OnmumanibHas
monyuHa HeboIbu020 OI0KA (Kupnuya), 0epesa, CMeHO8bIX Nauelel paccuumsléanacs UCXo0s U3
VCMOUYUBOCIU  0ZPANCOAIOWUX  KOHCMPYKYUL K MENnio8blOeNeHUl0, KOmopas nooeepeaiach
KIUMAMU4eckomMy auanu3y (memmnepamypa, eéemep, COIHeYHas paouayus, ocaoku u m. 0). OHu
GIUSIOM  HA HECYWYr0 CHOCOOHOCIb KOHCMPYKYUU, KOMOPble OOINCHbL  COOMBEMCME08aAMb
IKCHIYAMAYUOHHBIM MPeDOBAHUAM 8 3AGUCUMOCIIU OM  KIUMAMU4eCKou 30Hbl. B kauecmee
npumepa OvlAU U3YYEHbL 20pO0A C CYPOBLIMU KIUMAMULECKUMU XAPAKMEPUCTIUKAMU, KOMOPbLE
Xapakmepuzoeanucy mpebyemou npou3eo0UmeIbHOCMbi0 Npu 3A0AHHbIX UCXOOHLIX 3HAYEHUSX, d
Makoice pe3yibmamvl pacyemos NpedCmasisiiomess 6 6ude 2UCmozpamMm U  napamempos
MAKCUMATIbHBIX HANPSAJICEHUL 8 OemoHe Uiy apmamype.

Knwuesvie cnosa: ycmotiuusocms, memnepamypa, 6emep, COIHEUHAS paouayusi, o0caoku,
02padicoarWas KOHCMPYKYus, mMenjionomeps, meniou3oIayUOHHbII  Mamepual, 00beMHO-
NIAHUPOBOUHOE PelleHUe.

The Article discusses one of the Factors affecting the enclosing structures of Low-rise
Buildings, their resistance to Heat generation. Also, the optimal thickness of a small Block (brick),
wood, wall panels was calculated based on the resistance of the Enclosing Structures to Heat
generation, which was subjected to Climatic analysis (Temperature, Wind, Solar radiation,
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Precipitation, etc. These factors affect the bearing capacity of the Structure, as well as as an
example, were obtained Cities with severe Climatic Characteristics, which were characterized by
the required performance at given initial values. The results of the calculations are presented in the
form of Histograms and Parameters of Maximum Stresses in Concrete or Reinforcement.

Key words: Stability, Temperature, Wind, Solar Radiation, Precipitation, Enclosing
Structures, Heat loss, Heat-insulating materials, Space-planning solutions.

One of the Factors affecting the Enclosing Structures of low-rise Buildings is their resistance
to Heat generation. Was calculated using climatic analysis (Temperature, Wind, Solar radiation,
Precipitation, etc.) based on the "resistance of the enclosing structures to Heat dissipation", the
optimal thickness of a small Block (Brick), Wood, wall panels. These Factors affect the Load-
bearing Capacity of the structure and must meet the performance requirements depending on
climatic Zone. For example, were obtained cities with severe climatic features, which characterized
by the required performance Indicators for a given Baseline Value [1. p. 3].

When designing external enclosing Structures, it is necessary to take into account the
protocol of their operation. Climatic Factors actively influence the external enclosing structures;
the calculation of their operation includes the calculation of the stability of the structure. A
decrease in strength occurs due to Free bending, Precipitation, Twisting, Vibration, Cracking, etc.
leads to Reduction of heat loss in Winter is taken into account by space-planning solutions, with the
Rational Use of thermal insulation materials with the smallest area of protective structures (thermal
insulation plates - Basalt Fiber, insulation mats - Heat transfer 0.041 and 0.37).

In addition to strength and stability calculations, additional calculations performed
depending on Geographic and Climatic conditions. For example, along with the basic calculations
of the Outer Walls of Brick Houses, Heat Engineering calculations are carried out, mainly in the
corners of the house, in the bands of additional shelving structures for Monolithic Houses. All over
the World, there is a Tendency to an increase in the resistance of Shelter Structures to Heat
Transfer, and in Kyrgyzstan this indicator is 2.1-5.6 m> / W, 3.2-82 m> / W, depending on the
Heat Transfer Time for External Shelters. [2. p.36].

When designing protective structures, temperature requirements must be taken into account,
i.e. calculate the temperature distribution over individual sections or over the total volume of
structures. Such a calculation meets sanitary and hygienic requirements and improves the quality of
thermal protection of the enclosing structures. Under Natural Conditions, the heat transmitted by
protective structures is always non-stationary, since Environmental Conditions are constantly
changing - the ambient Temperature, the intensity of sunlight, the strength and direction of the
wind. In practice, the calculation of shelter structures is carried out according to design parameters
that characterize climatic conditions.

The initial values of climatic factors are entered online in accordance with building codes
and regulations [1 p.12].

We carry out Thermal and Technical surveys of Buildings made of Bricks, Panels and
Wooden Walls. Let's study the main climatic zones of Kyrgyzstan as a construction region. In this
case, for the city of Bishkek tn = -23 ; for the city of Balykchy tn = -9 ; and for Toguz-Toro tn
=-31 . (tn - Outdoor Temperature).

Thermal and Technical calculations of external structures are performed according to the
following algorithm.

Heat loss of enclosing structures account results:

1) Bishkek Rorp=1,18 m* °C/Bt , Roup.upus = 2,44 m” °C/Bt ;

2) Balykchy Romp=0,78 m’* °C/Bt, Romp.upus = 2,63 m” °C/Bt;

3) Toguz-Toro Ror,=1,41 m’ °C/Bt , Rompupus = 2,97 m” °C/Bt.

We determine the optimal Wall thickness Ry based on the total Heat transfer resistance,
equating the required Ry, drive and the required thermal conductivity resistance Roqp,.
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First option: for external plaster of brick walls 61 = 0.015 m and for internal plaster is equal
oc=0.015m.

Table 1. Estimated brick wall thickness

Construction area S« (M) Oxonctp Ox1 (M) Ol korcrp.
Bishkek 1,05 1,03m 0,46 0,51m
Balykchy 1,14 1,16M 0,273 0,38m
Toguz-Toro 1,30 1,29Mm 0,569 0,64Mm

where 8k is the estimated thickness of the brick wall;

dwxoncrp - Structural thickness of the brick wall;

Ox1 - design wall thickness without taking into account the degree-day value during the
heating season [1 p.14];

Ox1 - constru is the structural thickness of the brick wall.

Second option: Plasters of the inner wall from expanded Clay Concrete with (Lime-Sand
mortar 61 = 0.015 m) and external (Cement-Sand mortar dts = 0.015 m).

Table 2. Estimated thickness of expanded Clay Concrete Wall

Construction area /s (M) Ox/Gronctp w1 (M) Ox/61xomcp.
Bishkek 0,38 0,40Mm 0,46 0,50m
Balykchy 0,41 0,45m 0,273 0.30m
Toguz-Toro 0,47 0,50m 0,569 0,60m

where Oy - where ok is the calculated thickness of the expanded clay concrete wall, taking
into account the daily value in degrees during the heating season;

dwikonstr - Structural thickness of expanded clay concrete wall;

dwe1 - calculated thickness of expanded clay concrete wall without taking into account daily
degrees during the heating season;

dw/s1constr - Structural thickness of the expanded clay concrete wall;

Indicators are calculated by algorithms [2 p.13]:

1. Bishkek - SyT =(0.044 m;

2. Balykchy - 0yr =0.051 m;

3. Toguz-Toro - dyr = 0.063 m.

Depending on Climatic Conditions, the microclimate of Low-Rise Housing is provided by
an algorithm. Algorithmic calculations for Construction sites with the same Climatic Conditions
and same microclimate requirements, taking into account the cost of Buildings under construction,
show an increase in the cost of Shelter Structures, which, depending on use of highly efficient
thermal insulation materials, leads to thickening of the Walls.

The reliability of the wall panels was developed by the modernization method (the method
of Znamensky and Sukhov). The calculation results are presented in the form of a histogram and
parameters of maximum stresses in concrete or reinforcement:

a) minimum and maximum values;

b) medium size;

c) variance;

d) standard deviation;

e) asymmetry;
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€) excess;
f) coefficient of variation.
If Op< 0, GanAbn—'—GsllAsl > Aban+AisSl; (1)
if 6,> 0, according oy >Ay, P=1-(n/m); (2)
Where n is the volumetric quantity; m is the number of experiments.
When assessing the reliability of structural elements of group 1, it is necessary to
characterize the strength of the structure, which determines the adjacent positions.
If we say that the strength state of a structural element is as follows:
f(Qr) < ¢ (Rp, R), 3)
where f (QR) and ¢ (Rb, Rs) are some indefinite functions, usually not linear, that relate the
total forces to the design resistance of the reinforcement in the cross-section of elements and in
concrete.

S(Qr, Ru,Rs) = f(Qr) — ¢(Rs,Rs) 4)

The function indicates the safety factor of the structure.
Then the functional P = 0]” P (s) ds, (5)
orP=][...[P[S (QR, Rb, Rs)] dQ1 ... dQm dRb dRs (6)

S (QR, Rb, Rs) > 0 - strength of a structural element.

The exact derivative of the solid form can be found if the value under the integral (6) is
integrated and can be obtained, but often these formulas are too large and inconvenient for practical
application. Therefore, the use of statistical testing methods in estimating P is effective because it is
a universal method for using a computer. The nature of this is simple and initially distributes the
random numbers (0-1) evenly using standard programs, making it easier to compute. Is checked the
inequality of QR and strength Rb of each random stress state with the characteristic Rs (3), which
determines the destruction of structural elements.

Possible start V was determined by the following formula:

V=m/n, (7)
where n - the number of tests; m - the number of unfulfilled conditions.
We define the guarantee as P = 1-V (8)

The principle of the guarantee assessment algorithm is as follows. In tests of the first
millennium, access denial V determined for n, which is a possible defect V not exceeding A.
n=4V (1-V)/ A 9)
where A is a well-defined deviation probability V (detectable access defect V).
The value is conveniently found by the following formula:
A=10% (10)
k=r+2, (11)
where 1 is the number of zeros after the decimal point of size V, which is determined after
the first thousand experiments. For example, if V=0.02r =2,k =4; A= 10",
The limited position of structural elements in the second group is due to the type of
deformation and cracking.
[ (YK) <o ([Yx]), (12)
where f (Vk) and ¢ ([Vk]) are some nonlinear functions, usually nonlinear, that combine the
parameters of deformation and fracture in structural elements and have a finite (possible) value.
K (V) = f (Yk) - ¢ ([Vk]) (13)
Functions characterize the reserves of stiffness and crack resistance of structures. Then the
functional P = 0[* P (k) dk, (14)
orP=[..JP[K(YK)]dVI..dVt, (15)
K (Uk) > 0 increases the rigidity and crack resistance of the structure.
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