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Abstract

According to the modern international construction norms (ISO, EN, DIN,
CHull), there are uniform norms for designing high-rise civil purpose buildings
(height >75 m), because these buildings are perceived as unique structures and their
architectural and construction solutions are adopted individually. The main
building materials are steel and reinforced concrete. It is known that in such
buildings the share of load-bearing structures (foundation, column, rafters, roof
tiles, etc.) is about 37-40%. The use of reinforced concrete increases hardness, fire
resistance, service life, allows to mechanize the construction and installation
processes, to diversify the interiors and exteriors of the building, and ultimately to
improve the economic indicators of construction.

Despite the advantages of reinforced concrete in the construction of residential
and commercial objects, they also have a significant disadvantage - a large mass,
which is why the building requires big foundations, anti-seismic measures,
protection from the effects of an aggressive environment, damping measures of
oscillations caused by wind and seismic loads, etc. , which ultimately affects the
cost-effectiveness value.

The influence of mass on the carrying capacity and seismic stability of the
building is especially clearly observed in high-rise buildings (skyscrapers), for which
various, expensive, strengthening, and protective measures are used to compensate.

It is possible to reduce the mass of a high-rise building by using light materials
in self-supporting walls and partitions, by reducing the cross-section of reinforced
concrete load-bearing structures through high-grade (B60-B80) concrete, by using
rigid reinforcement, by introducing void-forming joints in monolithic reinforced
concrete roofs between floors (bubble deck, Cobiax systems, etc.), Also in roofing
with inserts of blocks of light material (perlite, foam plastic, foam polyurethane,
polystyrene foam, fichaplast, peat, pumice) etc.

On the basis of the conducted theoretical-experimental studies, measures to
reduce the mass of irregular monolithic inter-floor roofs in high-rise frame buildings
are proposed, compared to Cobiax systems, using cheap materials (recycled plastic
bottles, sewage pipe waste (offcuts).

Experimental studies have been carried out on bottles made of polypropylene
with a capacity of 2 L to study their behavior in the concrete array under different
pressure conditions. The critical value of the internal brow pressure and the critical
value of the longitudinal uniformly distributed load were also determined.

Based on the analysis of the results of experimental studies, it is proposed to
use monolithic roofs between floors, as well as sports and children's playgrounds,
garden paths, road pavements, sheds and shopping facilities, enterprises, exhibition
halls, pavilions, etc. In monolithic reinforced concrete slabs of floors, the use of



household waste, in particular, polypropylene bottles with nipple caps, with an
internal excess pressure of 1.8-2.0 atm. It is also possible to use plastic waste pipes
(diameter 100-200 mm) (length 300-600 mm) closed on both sides instead of bottles.

We studied in 2018-2021 A two-story multi-functional car maintenance
complex ("Tegeta Motors") built in Batumi. Cobiax balls imported from Europe were
used to lighten the roofing slab (area 1411.6 m2) at this facility. The analysis of the
documentation showed that the use of Cobiax tiles on the site reduced the cost of
concrete by 33%, but the cost of the entire building did not decrease, which was
caused by very high price of these tiles on Georgian construction market (the cost
of one piece is 25-30 GEL per case).

Through version R3, real (under construction and design) buildings with void-
creating roofs (Kobiax type) of different storeys and configurations were developed
(multifunctional hospital in Tbilisi, Chavchavadze Avenue No. 5; residential frame
building in Thbilisi, Varketili settlement, Trialeti St. No. 36) calculation computer
programs "Jlupa CAIIP 2017" and "Lira-CAIIP 2013".

A calculation computer program has been created for the 8-story frameless building
in the design stage, created with void-creating beams relieved by inter-floor roofs.
Placements were inserted into the calculation model in the form of equivalent
quadrangular prisms. The calculation gave us positive results (the consultant for the
creation of the computer program was Professor Zurab Kapanadze of the
Construction Faculty).

On September 23, 2021, the Committee on Environment Protection and
Natural Resources of the Parliament of Georgia discussed the issue of "sustainable
management of inert waste" thematic research at the session (see documents of the
Parliament of Georgia, 2021, minutes of the meeting of the Committee on
Environment Protection and Natural Resources No. 25, September 23), where In
accordance with the fourth article of the Code (the hierarchy of waste
management), which requires prevention, preparation for reuse and recycling for
waste management, the general opinions developed by our group were presented to
the Parliament, which related to the issue of using plastic secondary waste in
monolithic reinforced concrete constructions and in general concrete production
(reporter Professor T. Khmelidze). The Parliament expressed a substantive interest
in the mentioned issue and this proposal was reflected in the regulations of the
resolution (see recommendation 5. Minutes of the meeting of the Environmental
Protection and Natural Resources Committee of the Parliament of Georgia N41.
April 19, 2022, 4:30 p.m., Parliament of Georgia, First Republic Hall).

The best way to implement the resolution of the Parliament is the activation
of scientific research in this direction and in solving the problem the effective

involvement of companies and organizations producing plastics and composites.
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1)... mudmivi (statikuri) datvirTva: (rk.b-is sakuTari wona + iatakis ,,sendviCis,, wona +
gare Semomfargvleli kedlebis datvirTva).

2) droebiTi xangrZlivi (statikuri) datvirTvebi:. (Sia tixrebis datvirTvebi).

3) xanmokle (statikuri) datvirTvebi:

a) droebiTi sasargeblo datvirTvebi CHull 2.01.07.85. «Harpysku u Bo3zmeiicTBusA»- is

mixedviT.

103



b) garis statikuri datvirTvebi.
o) Tovlis datvirTvs;

4) seismuri zemoqmedeba kompiuterul saangariSo modelSi Sesrulgdwemos speqtruli
meTodiT seismuri TvisebebiT II kategoriis gruntisaTvis 8 balian seismur zemoqmedebaze
Semdegi datvirTvebis saxiT:

o) seismuri H99mgJdggds d96mdol 456030 ,, Y,, mimarTulebiT
) seismuri 99mgdggds d96mdolb 3mdogo ,, X,, mimarTulebiT
g) seismuri ©90mddgqds 996mdob diagonaluri ,,45°%, mimarTulebiT.

©) seismuri H9dmgdggds dgbmdol diagonaluri ,,135°,, mimarTulebiT.

kompiuterul saangariSo modelSi Senobebis mzid konstruqciebSi ZalvaTa Tanwyobisas
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b) gansakuTrebuli Tanwyoba:
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LoS3 Xi — X LOEOOUL iI-YMO FoBMIZoEMOY;

X1, X2,..., X0 — 0900063930000 X BLOO@OL M:9oE0Bs(300.

A b®dogrgdol P(A) s¢0dsmmds GoEbz0s byaro@sb ghmsdg, Gmdgeos
Po608mo9bl A bomdowgdols Mgsobsgools Lobdo®mols BL3seL ghmo s
00539 306Md930L 3033¢9JLol FgBOMIZ30 MoMPYbMdOm 9BTGMEMGdgdOLS.

©ob3OgGMwo  89dobggzomo  LoOEYJBOLHM30L  FGLodEgdYOs
3090 M®M 5WBINMOsDY, HMIL0MSF 0RO 0MJOL POMMI 1530L Fgloderm
LolOE 56 HoEbzom 36093690 MdsL Bsdz0wo MoEbzgdol LodMEgw0IH.

093930 0990b3930000  LOOYJIOLOsM30L  QoboLEBW3Mgds  dolo
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896500 gdol BMbd3os F(x) 3wbd30ss, MHMIgeog goblsBgMmgL ygzgms
650300 x-0LM30L 0oL  SEBIMMBIL, MmI Jgdmbggzomo Lowowg X
©900mdL 36033690MmdL x-Bg bo3egdls:

F(x) = P(X < x).

39650 qd0L F(x) 39963000 593b 89990 030L93900 (Bob. 19, ):

112



F(x4 F(4
110 1’ ————————————— -:4_
al
F(X2 h I
0, Lo
» JIREE
A R
PIE Lo
— v ! : | : : >

v

x1 Me x2 X X1X2 X3 Xp-1 Xp X

Bob. 19. 2965(0gd0ol 0bGH9Moe&m0o 356mbo - 4obsfoegdol gmbdaos: o - Mfiyzg@o
39000b393000 LOWOEYJOOL; O - OLIMYEHWo Fgdmnbzgz0m0 LoWOWYJdOL

1. x1 69d0L3ogM0 FoaMEGH0E0ol FgLsdsdolo gobsfogdols b0l MmMmObo@)s,
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F(x;) = P(X < x,).
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0<F(x)<1.

3.2965(09d0l  BmbJgos  BooliMogol  bmwolizgh  x-ol  MLslGMEEm©
399306900L58 @S ooLHEIGOL 9MHMOLZYD x-0U MLOLEOWIME FoBODOLLL, 6

lim F(x) =0 ©s lim F(x)=1.
X—>—00 X—>—00
4. 296500 gd0l B3b6J305 HomdmoYgbl ImbmEMbmMo DM IO, 564y

F(xZ) > F(Xl), oY) Xy > Xq.

5. 2965(0gd0l 539964300L BoBOO (x1; Xx3) 9O6BY BHrE0s 0TOL SEdSMMBIOU,
6md 990mbgzg30m0 X Lo Me3LEYds 53 0bEYMHZseTdo:

F(x,)—F(x;) =P(X <x,) —P(X <x;) =P(x; <X <xy).
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dMmmME0L 2960333900l | 09650356~ | ©oBZ0MHD
©sLobg | sB30 bmIgdo 2965§. aMd. 39 ®©3930L
- 6-039, (9BMMI5300), 00 ©5H300m3 | dMmmEol | Loby
W90 N, 33 S, b9s306H
Jo6 | Logsb | Lold Q, 3/bd 9
o, d 9, b 9 P, 3p/b0?
c
0 0 96 96 0 0
200 82 98 76 11,11 1,35
400 87 106 65 22,22 2,55 OO
dmo 600 93 111 55 33,3 3,58 56
0 800 99 117 | 41 44,45 449 | ©50003
Nel 900 106 119 32 50,0 4,72
1000 112 122 27 55.56 4,96
1079 | 116 | 125 | 25 59,94 512 | 3000do0
1200 128 140 24 111,11 8,68 0
3000 | 140 | 145 | 11 166.67 11,91 | ©Q303°
Naoeo = 1079 395 dasg =116 90; Paon = 5,12 3/U3?
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0 787 99 | 114 | 38 43,72 441 | Q003
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1200 | 132 [ 140 | 25 66,66 505 |
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o5, d 9, b 9 P, 33/L0?
c
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400 75 106 66,4 22,22 2,96 o6
dmE 600 82 110 55,3 33,3 4,02 Q035
0 800 88 115 47,3 44,45 5,05
Ne3 900 99 117 | 36,4 50,0 5,06
1000 105 119 21,8 53.56 5,1
1058 | 112 | 122 | 202 588 525 | 306mdom
1200 117 126 30,4 66,66 5,7 o
3000 142 148 12 166,67 11,74 ©©303°
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c
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Ne5 900 106 | 117 | 357 50,0 4,72
958 113 121 32 53,33 4.92
1200 | 132 | 125 | 30 66,66 505 | 306m300
0
03939
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Mmool 2560333900l | 0965356~ | ©oBHZ0MHD
©sLobg | sB30 bmIgdo 2965§. aMd. 39 ®©3930L
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o, d 9, b 9 P, 3p/b0?
c
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200 104 107 96 11,11 1,07
400 108 111 60 22,22 2,057 MmO
MO 600 120 125 50 33,3 2,775 56
o 800 123 128 40 44,45 3,61 QO0ME3d
Ne6 900 125 130 35 50.56 4.045
1000 128 132 31 53,33 4,166
1100 130 137 29 61,11 4,701
1170 | 132 | 140 | 25 65,00 492 | 300md0o
2000 135 150 17 111,11 8,23 0
©©303°
Naso = 1170 3p; dasy=132 88; Paso = 4,92 3/b32

©5GZ0OMZS ol Byws3omby P=N/d-Q 3p/ba% Q = N/& 3/L0.
399030990 Bs9EHM9090 B39305oliEgdols

9mbs399990 s bgdmfioMgdo:

1. 4. x96965830¢0 - MdGHMEbEHO

2. ». bdgarody - 3OHMBRGLMOO

3. ©. 5M1gb0d30¢0 - WIOMESEHMOHOOL YR, 0bx0bgmo

4. 9. 93562065d9 - dMOIEHMOOOL WSdMMBEO

159



mddo Ne 7

1. 36™d900 603mTol Tgbobgd - 3mE03MM30Ewgbols JgMmMIO dmmEo

39350Md00 2 ¢;

2. 65605305 - LG, LHTIGDJOM Bs3MWEIG0;
3. 2903l BsGoMgdol msmoro - 02.11.2022

4. 2560900 393395 EO -
5. 35960l 53oMHOMO0MO 3H9bosbmds -

6. 5@MbggOmwo §bg3s -

18 °C;

7. 250mbs3gwo 3564569 - {bgbo
8. 90 Fo6Md0 (jb935 dmmdo - 2 533

70-90 %;
1530 (1 3p/Ld?) 33o.

0MmmE0ol 2560333900l | 30650~ | ©IEGHZ0O™
©oLOb | B30 | BMIGOO (IBMMT530s), | obsf. yMd. 39 6©3930L
9- 6-039, ao ©5H300m3 | dmmool | Lobg
@90 N, 32 S, b9s306
JoMs | Loasby | bLobdg Q, 3/b3 9
,d ,b , P, 33/L3?
c
0 0 98 98 0 0
200 104 107 97 11,11 1,07 MmO
400 109 111 66 22,22 2,04 o6
B0 600 122 125 49 33,3 2,73 Q035
0 800 123 128 38 44,45 3,61
Ne7 900 127 130 35 50,0 3,94
1000 128 132 32 53.56 4,18
1100 130 136 27 61,11 4,7
1200 132 140 25 66,66 5,05
2000 135 150 18 111,11 824 | 900mdo
00
O©393°

Naoe = 1200 3g;

dasg = 132 90;

Paoo = 5,05 39/10?

©3H300M35 dMM0oL bgwsdo®by P=N/dQ 39/L8? ; Q = N/ 33/L0.

399030900 B9EHM9090 B39305oliEgdols

9mbs3999%0 s bgwdmfioMgdo:

1. 4. 969658300 - mdEmesb@o
2. ». bdgarody - 3OHMBGLMOO

3. ©. ¥M1g60d30¢00 - WSBMESEHMEOOOL MRE. 0bs0bgeO

4. 9. 9356206509 - dMOSGHMEOHOOL WHdMEOBEO

160



mJdo Ne 8

1. 36™d900 603mTol Tgbobgd - 3mE03MM30Ewgbols JgMmMIO dmmEo
39350Md00 2 ¢;

2. 65605305 - LG, LHTIGDJOM Bs3MWEIG0;
3. 2903l BsGoMgdol msmoro - 02.11.2022

4. 2560900 393395 EO -

18 °C;

5. 35960l 5356 MO0mMO 3H9bosbmds - 70-90 %;

6. 5@MbggOmwo §bg3s -

7. 250mbs3gwo 3564569 - {bgbo
8. 90 Fo6Md0 (jb935 dmmdo - 2 533

1530 (1 3p/Ld?) 33s.

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvbY | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMAs300), A0 ©5H300m3 | dmmEol | Laby
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3/bd 9
5, d 9, b 9 P, 33/L0?
c
0 0 102 102 0 0
200 104 107 95 11,11 1,07 MO
400 106 111 64 22,22 2,1 56
dmE 600 115 125 47 33,3 2,9 ©O0MP3ZS
0 800 121 127 37 44,45 3,67
N8 900 126 | 130 | 34 50,0 3,97
1000 128 133 31 53.56 4,18
1100 130 137 28 61,11 4,7
1200 | 131 | 140 | 25 66,66 509 | 300mb00
2300 135 152 16 127,78 9,47 0
©©393°
Naoeo = 1200 3p;  dasg = 131 90; Paoo = 5,09 3a/b02

©5GZ0OMZS dmol Byws3omby P=N/d-Q 3p/0% Q = N/& 33/L0.
399030900 Bs9EHM9090 B39305oliEgdols

9mbs399990 s bgwdmfigMgdo:

1. 4. 969658300 - md@Emesb@o

2. ». bdgarody - 3OHMBGLMOO

3. ©. 5M1gb0d30¢0 - IOMEOSEHMEOOOL YR, 0bx0bgmO

4. 9. 93562065d9 - dMOIEHMOOOL WSdMMBEO

161



mJdo N° 9

1. 36™d900 60310l Tgbobgd - 3mE03MM30wgbols IgMmMIO dmmEo

39350 Md00 2 (;

2. 65605305 - LG, LHTIG6JOM Bs3MWEIG0;
3. 2903 BsBoMgdol msmoro - 04.11.2022

4. 2560900 3933956 -

5. 359600l 3oMHOMO0MO 3H9bosbmds -

6. 5@MbggOmwo §bg3s -
7. 2500530900 356496y - Fbgbo
8. 90 Fo6Md0 (jb935 dmmdo - 2 533

18 °C;

70-90 %;
1530 (1 3p/Ld?) 33o.

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvby | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMs300), A0 ©5H300m3 | dmmEol | Labg
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3p/L0 9
o5, d 9, b 9 P, 33/L0?
c
0 0 100 100 0 0
200 104 107 96 11,11 1,07 MO
400 107 111 60 22,22 2,08 o6
B0 600 117 125 47 33,3 2,85 Q035
o 800 123 128 38 44,45 3,61
N9 900 125 | 130 | 35 50,0 4,00
1000 127 132 31 53.56 4,22
1100 130 137 27 61,11 47
1220 | 132 | 140 | 25 67,8 505 | 800mdom
3000 143 146 13 166,67 11,66 |°
603030
Naoe = 1220 39; dasg = 132 93; Paow = 5,05

3o/bd”

©GHZ0OMZ5 dNMOL BYs30MHBY P=N/dQ 33/60% ; Q = N/ 3/L0.
399030900 Bs9EHM909g0o B39305oliEgdol

8mbs399900 s bgrdmfigMagdo:

1. 4. 969658300 - md@Emesb@o

2. ». bdgarody - 3OHMBGLMOO

3. ©. 5M1gb0d30¢0 - IOMESEHMEOOOL YR, 0bx0bgeO

4. 9. 9356206599 - dMOIEHMOOOL WSdMOBEO

162



mddo Ne 10

1. 36™d900 60310l Tgbobgd - 3mE03MM30wgbols IgMmMIO dmmEo

39350 Md00 2 (;
2. 65605305 - LG, LHTIG6JOM Bs3MWEIG0;

3. 2903 BsBoMgdol msmoro - 04.11.2022
4. 2560900 3933956 -

5. 359600l 3oMHOMO0MO 3H9bosbmds -
6. 5@MbggOmwo §bg3s -

18 °C;

70-90 %;

1530 (1 3p/Ld?) 33o.
7. 2500530900 356496y - Fbgbo
8. 90 Fo6Md0 (jb935 dmmdo - 2 533

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvby | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMs300), A0 ©5H300m3 | dmmEol | Labg
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3p/L0 9
o5, d 9, b 9 P, 33/L0?
c
0 0 100 | 100 0 0
200 104 107 97 11,11 1,07
400 109 111 66 22,22 2,038 OMMEO
dmE 600 120 125 49 33,3 2,775 56
0 800 122 128 38 44,45 3,64 ©>00©3d
Ne6 900 125 | 130 | 35 50,0 4,00
1000 128 132 32 53.56 4,184
1100 130 136 27 61,11 4,7
1250 | 132 | 140 | 25 69,44 534 | 800md0m
2000 135 150 18 111,11 8,23 o
©©393°

Noow = 1250 3p; dasy =132 98;

©5GZ0OMZS ol Bywsdomby P=N/d-Q 3p/ba% Q = N/& 3/L0.
399030900 Bs9EHM9090 B39305oliEgdols

9mbs399990 s bgwdmfigMgdo:

1. 4. x96965830¢00 - MdGHMEbEHO

2. ». bdgarody - 3OHMBRGLMOO

3. ©. 5M1gb0d30¢0 - IOMEOSEHMEOOOL YR, 0bx0bgmO

4. 9. 9356206599 - dMOIEHMOOOL WSdMOIBEO

Paow = 5,34 33/b0?

163



mddo Ne 11

1. 36™d900 60310l Tgbobgd - 3mE03MM30wgbols IgMmMIO dmmEo

39350 Md00 2 (;
2. 65605305 - LG, LHTIG6JOM Bs3MWEIG0;

3. 2903 BsBoMgdol msmoro - 04.11.2022

4. 2560900 3933956 -
5. 359600l 3oMHOMO0MO 3H9bosbmds -

6. 5@MbggOmwo §bg3s -

18 °C;

70-90 %;

1530 (1 3p/Ld?) 33o.
7. 2500530900 356496y - Fbgbo
8. 90 Fo6Md0 (jb935 dmmdo - 2 533

@OHZ00M3S dmmMEoL bgwsdo®by P=N/dQ 3p/L8? ; Q = N/ 33/L0.

399030900 Bs9EHM9090 B39305oliEgdols

9mbs399990 s bgwdmfigMgdo:

1. 4. x96965830¢00 - MdGHMEbEHO
2. ». bdgarody - 3OHMBRGLMOO

3. ©. 5M1gb0d30¢0 - IOMEOSEHMEOOOL YR, 0bx0bgmO

4. 9. 9356206599 - dMOIEHMOOOL WSdMOIBEO

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvby | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMs300), A0 ©5H300m3 | dmmEol | Labg
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3p/L0 9
o5, d 9, b 9 P, 33/L0?
c
0 0 99 99 0 0
200 106 107 97 11,11 1,048
400 109 111 66 22,22 2,038 OMMEO
dmme | 600 122 125 49 33,3 2,729 | 9O
o 800 124 | 128 | 38 44,45 358 | @000
Nell 900 127 | 130 | 35 50,0 3,94
1000 128 132 32 53.56 4,18
1100 131 136 27 61,11 4,66
1220 | 133 | 140 | 25 67.78 510 | 300md0m
2000 | 135 | 150 | 18 111,11 823 |
603030
Naoeo = 1220 32; dasg = 133 90; Paon = 5,1 3a/b0?

164



mdJdo Ne 12

1. 36™d900 60310l Tgbobgd - 3mE03MM30wgbols IgMmMIO dmmEo

39350 Md00 2 (;

2. 65605305 - LG, LHTIG6JOM Bs3MWEIG0;
3. 2903l BsGoMgdol msmoro - 05.11.2022

4. 2560900 3933956 - 18 °C;
5. 359600l 3oMHOMO0MO 3H9bosbmds - 70-90 %;
6. 5@MbggOmwo §bg3s - 1530 (1 3p/Ld?) 33o.

7. 2500530900 356496y - Fbgbo
8. 90 Fo6Md0 (jb935 dmmdo - 2 533

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvby | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMs300), A0 ©5H300m3 | dmmEol | Labg
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3p/L0 9
o5, d 9, b 9 P, 33/L0?
c
0 0 100 100 0 0
200 104 107 97 11,11 1,07 MO
400 109 111 66 22,22 2,039 o6
B0 600 118 125 49 33,3 2,822 Q035
0 800 123 128 38 44,45 3,61
Ne12 900 127 | 130 | 35 50,0 3,94
1000 128 132 32 53.56 4,18
1100 130 136 27 61,11 4,7
1200 | 132 | 140 | 25 66,66 505 | 800mdoo
2000 135 150 18 111,11 8,23 o
©©393°
Nosw = 1200 3p;  dasy = 132 98; Paoo = 5,05 3p/1?

©5GZ0OMZS ol Bywsdomby P=N/d-Q 3p/ba% Q = N/& 3/L0.
399030900 Bs9EHM9090 B39305oliEgdols

9mbs399990 s bgwdmfigMgdo:

1. 4. x96965830¢00 - MdGHMEbEHO

2. ». bdgarody - 3OHMBRGLMOO

3. ©. 5M1gb0d30¢0 - IOMEOSEHMEOOOL YR, 0bx0bgmO

4. 9. 9356206599 - dMOIEHMOOOL WSdMOIBEO

165



mJdo Ne 13

1. 36™d900 60310l Tgbobgd - 3mE03MM30wgbols IgMmMIO dmmEo

39350 Md00 2 (;

2. 65605305 - LG, LHTIG6JOM Bs3MWEIG0;
3. 2903l BsGoMgdol msmoro - 05.11.2022

4. 2560900 3933956 -

5. 359600l 3oMHOMO0MO 3H9bosbmds -

6. 5@MbggOmwo §bg3s -
7. 2500b5309w0 dsbgsbs -

{bgbo

18 °C;

70-90 %;
1530 (1 3p/Ld?) 33o.

8. 90 Fo6Md0 (jb935 dmmdo - 2 533

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvby | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMs300), A0 ©5H300m3 | dmmEol | Labg
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3p/L0 9
o5, d 9, b 9 P, 33/L0?
c
0 0 100 100 0 0
200 104 107 97 11,11 1,07 MO
400 109 111 66 22,22 2,038 o6
dmE 600 120 125 49 33,3 2,78 Q035
0 800 123 128 38 44,45 3,61
Ne13 900 127 | 130 | 35 50,0 3,94
1000 128 132 32 53.56 4,18
1100 130 136 27 61,11 4,7
12200 | 132 | 140 | 25 66,66 505 | 800mdom
2000 135 150 18 111,11 8,23 0 6393

Naow = 1200 39; dasg = 132 90;

©5GZ0OMZS dmEol Byws3omby P=N/dQ 3a/ld? ; Q = N/& 33/L0.
399030900 Bs9EHM9090 B39305oliEgdols

9mbs399990 s bgwdmfigMgdo:

1. 4. x96965830¢00 - MdGHMEbEHO

2. ». bdgarody - 3OHMBRGLMOO

3. ©. 5M1gb0d30¢0 - IOMEOSEHMEOOOL YR, 0bx0bgmO

4. 9. 9356206599 - dMOIEHMOOOL WSdMOIBEO

Paoo = 5,05 39/10?

166



mJdo Ne 14

1. 36™d900 60310l Tgbobgd - 3mE03MM30wgbols IgMmMIO dmmEo

39350 Md00 2 (;

2. 65605305 - LG, LHTIG6JOM Bs3MWEIG0;
3. 2903l BsGoMgdol msmoro - 05.11.2022

4. 2560900 3933956 - 18 °C;

5. 359600l 3oMHOMO0MO 3H9bosbmds - 70-90 %;

6. 5@MbggOmwo §bg3s -
7. 2500530900 356496y - Fbgbo
8. 90 Fo6Md0 (jb935 dmmdo - 2 533

1530 (1 3p/Ld?) 33o.

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvby | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMs300), A0 ©5H300m3 | dmmEol | Labg
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3p/L0 9
o5, d 9, b 9 P, 33/L0?
c
0 0 100 100 0 0
200 104 104 93 11,11 1,07 MO
400 109 110 63 22,22 2,04 o6
B0 600 119 125 47 33,3 3,03 Q©O0MP3ZS
0 800 123 128 35 44,45 3,61
Nel4 900 128 | 130 | 34 50,0 3,91
1000 129 132 32 53.56 4,46
1100 130 136 27 61,11 4,71
1200 | 130 | 140 | 24 66,66 513 | 800mdom
2000 134 150 17 111,11 8,29 RRRHIEY
Nosw = 1200 3p; dasg= 130 80; Paoo = 5,13 3p/32

@OHZ00M3S dmmMEoL bgwsdo®by P=N/d-Q 3a/Ld% Q = N/ 33/L0.

399030900 Bs9EHM9090 B39305oliEgdols

9mbs399990 s bgwdmfigMgdo:

1. 4. x96965830¢00 - MdGHMEbEHO
2. ». bdgarody - 3OHMBRGLMOO

3. ©. 5M1gb0d30¢0 - IOMEOSEHMEOOOL YR, 0bx0bgmO

4. 9. 9356206599 - dMOIEHMOOOL WSdMOIBEO

167



mddo Ne 15

1. 36™d900 60310l Tgbobgd - 3mE03MM30wgbols IgMmMIO dmmEo

39350 Md00 2 (;

2. 65605305 - LG, LHTIG6JOM Bs3MWEIG0;
3. 2903l BsGoMgdol msmoro - 05.11.2022

4. 2560900 3933956 - 18 °C;

5. 359600l 3oMHOMO0MO 3H9bosbmds - 70-90 %;
6. 5@MbggOmwo §bg3s - 1530 (1 3p/Ld?) 33o.
7. 2500530900 356496y - Fbgbo

8. 90 Fo6Md0 (jb935 dmmdo - 2 533

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvby | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMs300), A0 ©5H300m3 | dmmEol | Labg
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3p/L0 9
o5, d 9, b 9 P, 33/L0?
c
0 0 100 100 0 0
200 104 105 95 11,11 1,07 OMMEO
400 110 111 66 22,22 2,02 o6
dmE 600 117 120 52 33,3 2,85 Q035
o 800 122 125 38 44,45 3,64
Ne15 900 126 | 130 | 35 50,0 3,97
1000 128 132 32 53.56 4,18
1100 130 135 27 61,11 4,7
1240 | 134 | 140 | 25 68,89 514 | 800md0m
3000 145 159 10 166,67 11,5 0 6393

Noow = 1240 3;  dasg = 134 90;

©5GZ0OMZS dmEol Byws3omby P=N/dQ 3a/ld? ; Q = N/& 33/L0.
399030900 Bs9EHM9090 B39305oliEgdols

9mbs399990 s bgwdmfigMgdo:

1. 4. x96965830¢00 - MdGHMEbEHO

2. ». bdgarody - 3OHMBRGLMOO

3. ©. 5M1gb0d30¢0 - IOMEOSEHMEOOOL YR, 0bx0bgmO

4. 9. 9356206599 - dMOIEHMOOOL WSdMOIBEO

Paoe = 5,14 39/10?

168



mJdo Ne 16

1. 36™d900 60310l Tgbobgd - 3mE03MM30wgbols IgMmMIO dmmEo

39350 Md00 2 (;

2. 65605305 - LG, LHTIG6JOM Bs3MWEIG0;
3. 2903l BsGoMgdol msmoro - 05.11.2022

4. 2560900 3933956 - 18 °C;

5. 359600l 3oMHOMO0MO 3H9bosbmds - 70-90 %;
6. 5@MbggOmwo §bg3s - 1530 (1 3p/Ld?) 33o.
7. 2500530900 356496y - Fbgbo

8. 90 Fo6Md0 (jb935 dmmdo - 2 533

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvby | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMs300), A0 ©5H300m3 | dmmEol | Labg
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3p/L0 9
o5, d 9, b 9 P, 33/L0?
c
0 0 100 100 0 0
200 104 107 97 11,11 1,07 MO
400 109 111 66 22,22 2,04 o6
B0 600 120 125 49 33,3 2,78 Q035
0 800 123 128 38 44,45 3,62
N°16 900 127 | 130 | 35 50,0 3,94
1000 128 132 32 53.56 4,18
1100 130 136 27 61,11 4,7
1200 | 133 | 140 | 25 66,66 501 | 300mdom
2000 135 150 18 111,11 8,23 0 6393
Naso = 1200 3p; dasg= 133 80; Paoo = 5,01

3o/bd”

©GHZ0OMZ dNMOL BY30MBY P=N/d-Q 33/L8% Q = N/ 3/L0.
399030900 Bs9EHM909g0o B39305oliEgdol

8mbs399900 s bgrdmfigMagdo:

1. 4. 969658300 - md@Emesb@o

2. ». bdgarody - 3OHMBGLMOO

3. ©. 5M1gb0d30¢0 - IOMESEHMEOOOL YR, 0bx0bgmO

4. 9. 9356206599 - dMOIEHMOOOL WSdMOBEO

169



mddo Ne 17

1. 36™d900 60310l Tgbobgd - 3mE03MM30wgbols IgMmMIO dmmEo

39350 Md00 2 (;

2. 65605305 - B, LHTIGDJOM Bs3MWEIG0;
3. 2903l BsGoMgdol msmoro - 05.11.2022

4. 2560900 3933956 -

5. 359600l 3oMHOMO0MO 3H9bosbmds -

6. 5@MbggOmwo §bg3s -
7. 2500b5309w0 dsbgsbs -

{bgbo

18 °C;

70-90 %;
1530 (1 3p/Ld?) 33o.

8. 90 Fo6Md0 (jb935 dmmdo - 2 533

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvby | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMs300), A0 ©5H300m3 | dmmEol | Labg
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3p/L0 9
o5, d 9, b 9 P, 33/L0?
c
0 0 99 99 0 0
200 104 107 97 11,11 1,068 OMMEO
400 108 111 66 22,22 2,057 o6
dmE 600 122 125 49 33,3 2,73 Q035
o 800 123 128 38 44,45 3,62
Ne17 900 127 | 130 | 35 50,0 3,94
1000 128 132 32 53.56 4,18
1100 129 136 27 61,11 4,737
1200 | 130 | 140 | 25 66,66 513 | 800mdom
2000 133 150 18 111,11 8,35 0 6393

Naop = 1200 33;  dasg = 13000;

©5GZ0OMZS ol Byws3omby P=N/dQ 3a/ld? ; Q = N/& 3/L0.
399030900 Bs9EHM9090 B39305oliEgdols

9mbs399990 s bgwdmfigMgdo:

1. 4. x96965830¢00 - MdGHMEbEHO

2. ». bdgarody - 3OHMBRGLMOO

3. ©. 5M1gb0d30¢0 - IOMEOSEHMEOOOL YR, 0bx0bgmO

4. 9. 9356206599 - dMOIEHMOOOL WSdMOIBEO

Paow = 5,13 3p/U0?

170



mJdo Ne 18

1. 36™d900 60310l Tgbobgd - 3mE03MM30wgbols IgMmMIO dmmEo
39350 Md00 2 (;

2. 65605305 - LG, LHTIG6JOM Bs3MWEIG0;
3. 2903l BsGoMgdol msmoro - 05.11.2022

4. 2560900 3933956 -
5. 359600l 3oMHOMO0MO 3H9bosbmds -

6. 5@MbggOmwo §bg3s -

18 °C;

7. 2500530900 356496y - Fbgbo
8. 90 Fo6Md0 (jb935 dmmdo - 2 533

70-90 %;
1530 (1 3p/Ld?) 33o.

Mmool 2560333900l | 0965356~ | ©oGHZ0MHM
©sLvby | @s@30 bmIgdo 39b5§. gMd. 39 6©3930L
- 6-039, (oBMMs300), A0 ©5H300m3 | dmmEol | Labg
@90 N, 32 S, b9s306H
Jod | Logsb | Lold Q, 3p/L0 9
o5, d 9, b 9 P, 33/L0?
c
0 0 100 100 0 0
200 103 107 97 11,11 1,08 MO
400 106 111 66 22,22 2,096 o6
B0 600 119 125 49 33,3 2,798 Q035
0 800 123 128 38 44,45 3,62
N°18 900 127 | 130 | 35 50,0 3,937
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