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Abstract
It becomes very important that Georgian construction market should keep being in a process
of developing according to the developed countries technologies with the background of
active phase implementation of wide range infrastructural projects in the various regions of
Georgia. Georgia's economic development and strength largely depend on regional
infrastructure projects, such as construction of Anaklia Port, Western Georgia Highway
Project, and other high-technological performances. Just as in the leading European
countries, constructions in our region are implemented due to progressive monolithic
methods, and this technology is based on the modification of modified additives in the
concrete. One of the most effective and promising directions of wide use of chemicals in the
modern construction is the introduction of organic and inorganic modified additives in
concrete mixture. The inputting of a small number of additives, about a tenth and a
hundredth part of cement mass has a substantial effect on the improvement of concrete
mixture. Not only in reference books, but also in scientific sources, there is not possible to
find information about the current research of the physical and mechanical properties of
concrete, such as hardness, deformativity, and etc. Studies have been conducted on the
concrete compounds made with these additives. We have done investigation about the age
impact on their hardness and deformity. We have conducted a theoretical and experimental
researches on time resistance of supplementary concrete, especially during permanent and
multiple static loads. Theoretically reinforced concrete livelihood and the supplementation
of the supplements on its size. The calculations of the coincidence have been made to the
following periods: t = 5, 10, 15 ... 50 years - according to European standards. Based on the
experiments carried out by the optimum composition of supplementary concrete and based
on the analysis of the results, we recommend concrete mixed composition (microsilica,
GRACE ZYLA® 420 M) to be used in hydro-technical construction. The reliability of the
obtained results is based on the use of high-precision modern measuring devices, accuracy of
measuring devices and processing experimental data during experimental work. The

experimental part of the thesis is done at the Technical Scientific and Expert Laboratory of

Vi



the Georgian Technical University, equipped with modern measuring equipment, which in

its turn guarantees the high accuracy of the research.
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2.3. 0bgEHero Asbsengdols 3oBozMm-89dsbolzm®mo mzoligdgdol 33engas

15330930 M9FoLM30L 0bgMEBME BsLosE Ao9mYygbgdmo odbs  BsMbgmeols

3900gmOHbg  dMm3Mm3909o  dsboswEHol Fgdsgzlbgdargdo, J308s (0-5 9d) BGodzool o
0MOEo-begdo (5-10 39; 10-20 33) BGsJz00L s dgbfogarowo odbs dsmo goBogme-
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36 BHOL aLbgErgds: 43035 Loddgbgderm (0-5 33 GMagdizoobl)

Bm®35¢) 0900 ©M3mIghEoL slisbgegds, Mol JobgEa0msE GHIMYDS 3o0Mm3s:
3mb38735-88 ,,J300s Lsddgbgderm LsdMTomgdolsmgzol™.
3bOowo Ne2.3.1

1. oM 3em3560 F93960eMds Lolbemls 3MEIEo S XYMBO

Bs®Bgbo L3OO bgMg@ ol bmdgdo, 9 s 30
Loy 10 5
Bolbels
Bo®Bgbo Log®ob bzmhgEob bmdgdo, dd OBbO XdIBO
xsdo | dmwo
Loggby
25 1.25 0.63 0.315 0.15 <0.15
3000230 | 1905 | 1603 | 2190 | 2643 | 1139 52,0 1000 2
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3000, % | 1905 | 1603 | 21,90 | 2643 | 11,39 5,2 100 2,89 3
c
LbOHMEo §
Bs@hgbo % | 1905 | 3508 | 5698 | 8341 94,8 100 B
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3. Bogoto 1093360039 (BmEMEmdomo dslis)
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©MOEOm, M §goeo o
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1 66.5 36.5 136.6 155.3 2.6 2.6
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4. 1558v5¢0m 15093360030l 3oblsBM3Ms
100336039, P dO/LA3
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Ne | Lobyxol fimbs, m
NG 3596%g ofmbom, | FyswBo sfmboo, bobxol badgeee
my m,
1 109.0 109.7 67.0 2.55 255
2 105.7 106.3 65.0 2.55
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5. 39M0gmds

v _( 1501.6
6~ 2,55+1000

) +100%=41.11
6. BMMOs6Mds

Vg=(1-2%) 100%
p

7. ®9bosbmds
Lobx ol dobos, 6 A96056mds, W %
Loby ol
Ne A9bosbo 99650 PMOHEOOL
©MOOOL §mbs, M §mbo, My bobxob badgecn
1 2320.0 2304.2 0.68 0.59
2 2315.1 2303.6 0.50 '
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36:m©JBHOL ELIbYEgds: VMMO s bMHYdo bsddgbgderm (10-20 33 BMHsgdi00L)

B3sGHoeo m3m3gbEolL slisbgegds, Mol Fobg30m53 GH9MEYDS J5TMGLS: Jmbd)

8269.0-97 ,,commpo s bégdo domols 83360030 J56900Logsb Lodd9bgderm

Lo3w9d5mgdOLOEMZOL™.
3b®owo N°2.3.3
1. 3s3ermz360 d9a9060¢mds (3G9bmemmdgEH®mos)
Bo@bhgbo Log®Mol bgMgEol bmdgdo, dd %500
Lo3gmbg 20 10 5 <5
3963, 36 75.7 2269.7 374.9 33.6 27539
3963, % 2.7 82.5 13.6 1.2 100
@O 2.7 85.2 98.8 100 -
2. Bsgs®o 1503330039 (BcmEyEmdomo dsls)
306):}@01) abbb, 6@ b08386)038’ PH 36/83
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Ne o FOOFewob, F00 3o dsboeoo, bobols | BB
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1000 360.2 1798.2 1438.0
3.  F9ddsmo@0 od3zzMogz9
093360039, p
GRIPNG! NGE
bobxols 3036mdgEHemo
Ne 3036ma93HMo 636090 3036089000 oLEGOOMYdIMO
PO 3036m39360, | obGH0WwoMgdo ® SONPIT Lobyxol badggaeee
QMOOOm, M Dgowo o
mi 09gowo, m2
OMOPOM, M3
66.5 36.5 136.6 155.3 26 26
2 66.5 36.5 136.6 155.2 2.6
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4093360039, PrdO/LF
IsJONGle] D90 95096000 Lobx ol dsbs, {6
Ne | bobyxol {jmby,
m a6 35909 shmbom, | Fyswdo shmbom, Lobyx ol badgocem
my m,
143.4 143.8 88.7 2.6 26
141.1 141.3 88.3 2.6
5. 35M0gmmds
_ (4 _ 14366 o/
Vo= (1- 5200 ) « 100%=44.74
6. 3MM06Mds
V= (1-2%) 100%
p
7. ®9bosbmds
Lobx ol dobss, 6 396056mds, W %
bobxeb 6056 doem Mool
Ne Gbosbo 500 QMORO
©0OEob fmbs, M fmbs, My bobxob Lo
1 2766.0 2754.1 0.43 0.43
2 2763.0 2751.1 0.43 ]

Lby@oomo Ne2.3.1
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3bOowo No2.4.1

1. 39996¢0b s8d30L Lofidobol gsblsBrzMs (BsMBgbo LozgMBg)
Lobx ol dobo, 46 39995@30L sx3dz0L Lofdobwyg %
60odmdo
N b5d N:0.08
cem NeO.
Lofigobo, m a6 b339680 pobmEo, mi a6 Lobyxol LodwgoEm
1 50,0 47,0 6,0 6.1
2 50,0 46.9 6,2 ’
2. 39996¢3)0L Lod33M030L gsblisBEIMS
o 103336039,
© N? © Lobxol dsbs, m g™ Loombol dmiEmEmds, V 193 3O/
1 61.07 20 3.05
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3. 3999630l MsdOLsYD sTBSIdYEo BoBwdgdol gsdmEos vbgzsbg s
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3°0mEol 3ggagdo

N Q3Lobggds 5 S S 2
& & % %
en e K &
2 2 > 2
§2 % ) ©
1 | 60380l Bmdgdo, 11O 4 4 4 4 4 4 4 4 4
bodoweng, h L
Logobg, a kD 4 4 4 4 4 4 4 4
2 1?35033390’01’ goooodo, S| | g 6 | — | — | 16 16 16 16
3 | 8603930 0530635, PP 36 | 44 | 2551 | 2390 | 62 | 64 | 5330 | 54.24 | 55.84 | 55.36
4 | boB®30E0b Begseo, 835 —— | 160 | 149 | — | - | 333 | 339 | 349 | 346
5 | bodEzoaob V36O, 33/102 51.48 | 163.04 | 151.83 | 72.54 | 74.88 | 339.32 | 345.44 | 355.63 | 352.57
6 | bod®zoiEol b3mol
2oL g-dvyEo
Obolghoees (@abgoy | gy 4 157.43 73.71 348.24

060, b 3198359 mmbo
0QO©gLo 8)©9302b)
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1 8 565353900560 (GRACE ZYLA® 420 M 5 3036mboeo3s) 09¢mbols 0o®mqdmemgdss:
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09BH™bol sdBs@gdoL  Hgdbmemyool 89849ds3900L5m30L  godmYygbgdmeo ogdbs
0b9OEGHMwo FoLogdol s 30M3w03Mo 89933090 6030009690900l BoBO MG~
9999603160 sboliosmgdegd0.899w985305 OMAMOE ©bsdsEH0sbo, sb939 B3gegdmoz0
(LodBM) B¥9BHMbOL MIGHOTow Mo F9dopbemdgdo. 1 3 dgBHmbol ®93933Hgo0m
53D OHMYMOF BodsbM, 3Mgm3g BTsEHIO0sb0 dgEHMbol 3MdMMo FmGIoL
60818930 BmBoom 15x15x15 13. b 360BIMEo 60dxdgdo 10x10x30 L.
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360 GHoL EsLbYYds: LodsBM dgBHMBOL gsdmEs

60380l sgserodgdols msmoeo: 30.08.2017 fowo

608m80L  ©9gs0dgdOL sEAOWO: L3 LodoMmm3zgwmlb  &gdbozmMmo MboggMbodg@ol bsddgbgderm  Bs3MEHgEHol  Lobjogerm,
L5393B0gHM s LHgJUB3IOEHM WHOMMISEHMEMO0S

398030 Bo@s®mgdol omstowmo: 06.09.2017 § ; 27.09.2017 §

Bm®3s@ommo  ©m3mdgb@ol ©slisbgmmgds, Mol dobgzomsg GHoMEIds 3sdm3Egdo: ambd 10180-2012 ,dg@mbo. Lod@zoaol
296LsBO3MOL FgmMmYd0 Lo3MBEMMEM bodMTgdom™; ymli@ 26633-2015 ,,8d009 s (30T 33 ™M3z560 dgBHMbo®; gml@ 12730.1-78
»09@™b0. Lo 330030L A5BLEBEZMOL IgNMEIdO“; amb@ 10181-2014 ,,39@™boL bsbgzo®.

390m30L 9909900 dm(399290s Bobsbbg Ne2.5.1
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3b®owo N°2.5.3

LsdsBm dYEGHMBOL LsdMmgdBm Jeslio B25 (Ras= 32.7 33s)
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58 | 8€l o 25 | &% 2 |2, g S | 528 &% 3 2 | B3
A & o 3 C B S c @1 Q % = C & Q& 0 = R S 0 T
Ne o) 54 e ) (SIS B = - o 2 L E ™ ast 2R
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 | 30.08.2017 1 3 - 10x10x10 100 1000 2344 2,344 162,75 15,5 157,94
2 | 30.08.2017 2 3 - 10x10x10 100 1000 2493 2,493 2,367 168,1 16,0 163,04 15,9/162,35
3 | 30.08.2017 3 3 - 10x10x10 100 1000 2266 2,266 171,15 16,3 166,09
1 | 30.08.2017 1 7 - 10x10x10 100 1000 2336 2,336 259,83 24,7 251,69
2 | 30.08.2017 2 7 - 10x10x10 100 1000 2290 2,290 2,297 234,15 23,8 242,52 24,56/250,33
3 | 30.08.2017 3 7 - 10x10x10 100 1000 2267 2,267 264,61 25,2 256,78
1 | 30.08.2017 1 28 - 10x10x10 100 1000 2331 2,331 377,33 35,8 364,80
2 | 30.08.2017 2 28 - 10x10x10 100 1000 2338 2,338 349,79 33,2 338,30
3 | 30.08.2017 3 28 - 10x10x10 100 1000 2372 2,372 2,381 343,35 32,7 333,21 34,34/349,92
4 | 30.08.2017 4 28 - 10x10x10 100 1000 2493 2,493 363,33 34,6 352,57
5 | 30.08.2017 5 28 - 10x10x10 100 1000 2372 2,372 371,89 35,4 360,72
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& g ! < 2 5 S X . € o S©3 | %6 > 2 23
g H S 3 C A © ¢ £ 3 = € > ¢ S & wo S A - c ™
No Fel g < R 154 =2 o IS~ <Q el - Q s 2 € O E ™ M [op) c ©
R c & 7 8o ) PN 2 Q c ¢ © U & A D © <o) € 9
SRR T N D £ X g 2 3 N S g2 €8 < ¢ S D
& 24 g S € 3 © 8 | H¥s| 33 5 S |25
2 o ~ 2, © 9 R B & o 2D
S | ©3 ER %
%3 5 & 3
S S
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 | 31.08.2017 1 3 - 10x10x10 100 1000 2323 2,323 206,85 19,7 200,74
2 | 31.08.2017 2 3 - 10x10x10 100 1000 2422 2,422 2,403 214,20 20,4 207,87 20,0/203,79
3 | 31.08.2017 3 3 - 10x10x10 100 1000 2466 2,466 208,95 19,9 202,78
1 ]31.082017 | 1 7 - 10x10x10 | 100 1000 2291 2,291 288,71 27,4 279,20
2 | 31.082017 | 2 7 - 10x10x10 | 100 1000 2346 2,346 2332 | 28245 26,9 27411 | 27,2/277.16
3 | 31.082017 | 3 7 - 10x10x10 | 100 1000 2361 2,361 286,67 | 27,3 278,18
1 | 31.08.2017 1 28 - 10x10x10 100 1000 2285 2,285 444,00 42,2 430,01
2 | 31.08.2017 2 28 - 10x10x10 100 1000 2290 2,290 445,04 42,3 431,03
3 | 31.08.2017 3 28 - 10x10x10 100 1000 2340 2,340 2,360 435,80 415 422,88 42,32/431,23
4 | 31.08.2017 4 28 - 10x10x10 100 1000 2424 2,424 450,45 429 437,15
5 | 31.08.2017 5 28 - 10x10x10 100 1000 2463 2,463 448,35 42,7 435,11

56




BobsBo Ne2.5.2

35653530560 (GRACE ZYLA® 420 M) 39¢3mbol Lod3 3039 bbgswslibgs sbiszdo

395@®sMo 399330l ML
100 -

80 A

60 -

| 27,4 27,3
HH

3 ) 7 9 28 ooy

L0d& 3039, 330/192

20

57



565850560 dgEBHMboL 8ga960emds 1 3 dg@EHmbobmgols

d9G™bol bstgzol My3g3¢ o

399960

o 415
figoewo, e 207.5
930085 0-5 99, 33 995
0mOeo 5-10 89, 3y 238
0m®eo 10-20 39, 3y 476
9036Mmbowogzs 39996@0L dsbol 7 % 29.05
InEMwMd0mo oo, 32/0 2331.5
09500399963 0L BsMMdS 0.50
09GHM™bol 656930l 300690l ¥ 9bs, 1D 9

49393G0 ©96a56Mm0dgd0os FIMsE 0bgM G Joloergdby

58

3bMoo Ne2.5.6



360m©JGHOL aLbYErgds: 65ToBH0s60 (B03MMBOW03s) dgBHMbOL QodmEEs

609130l ©sgseodgdol msoeo: 31.08.2017 oo

603130l ©sgse0dgdOL 500e0: LLOJ LodsMmzgerml 39dbozm®o MbogzgMLo@g@ol bsddgbgderm B3 EHYEHOL Lolifogerm,
L5393B0gMHM s LHgJLB3IMEGHM WHOMEMISEHMEMI0S

398030 Bo@s®mgdol ostowmo: 07.09.2017 §; ; 28.09.2017 §
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5658530560 (3030mLoE03s) d9@™boL LodHmgBMm Jaslio B35 (Ras= 45.8 935)
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o D o~ - C Q .
c &) S R - o € € 5 2 QR
Se | Re 2 S = - | 2 © 8 | £3%| . ® 3 2 3 5
& & 0 & ) o L % - S SO 3| o6 2 3 2 A
RN 2 C B © < © = k3 = ¢ PR c 5 : c
No 3 & S R 3 S ¢ 3 - < 3 & MR M o) 2 c ®
£ 2 S o ) s 2 5 ) 3 Q e 2 g &S D © o € o
& 8 S8 ¢ & FY & x & B> 2 - s £ 3| €8 3 g O D
2l gl €= s & € S 3 D¥al ©3 S 3 = g
2 ™ S © g R B & < 2 3
@ e
c o}
S S
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 | 31.08.2017 1 3 - 10x10x10 100 1000 2411 2,411 385,35 36,7 373,97
2 | 31.08.2017 2 3 - 10x10x10 100 1000 2399 2,399 2,369 391,65 37,3 380,08 37,0/377,02
3 | 31.08.2017 3 3 - 10x10x10 100 1000 2298 2,298 388,56 37,0 377,03
1 | 31.08.2017 1 7 - 10x10x10 100 1000 2422 2,422 460,71 43,8 446,32
2 | 31.08.2017 2 7 - 10x10x10 100 1000 2436 2,436 2,430 448,35 42,7 435,11 42,7/435,11
3 | 31.08.2017 3 7 - 10x10x10 100 1000 2433 2,433 436,80 41,6 423,90
1 | 31.08.2017 1 28 - 10x10x10 100 1000 2366 2,366 504,38 47,9 488,10
2 | 31.08.2017 2 28 - 10x10x10 100 1000 2360 2,360 420,27 45,5 463,64
3 | 31.08.2017 3 28 - 10x10x10 100 1000 2398 2,398 2,410 489,31 46,6 474,85 47,1/479,94
4 | 31.08.2017 4 28 - 10x10x10 100 1000 2480 2,480 506,11 48,2 491,15
5 | 31.08.2017 5 28 - 10x10x10 100 1000 2450 2,450 496,65 47,3 481,98
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5658530560 (GRACE ZYLA® 420 M @5 303600mboero3s) dg@¢mbol Ladmmgd@m 3asbo B35 (Ras= 45.8 33s)
7
c =) ) R - o C £ - 2 Q T
e |2l o 2 g = % 3 © S | €3] ¢ ® 3 2 |28
& < 26 Q 2 4 < X 3 € = s & DR D » 5 2 ~ 2 A
2 & ) A Cc 0 © @ @ % o C NS Q€ 0 S =2 Y [e} g
Ne L% Q g & 25 IS oS > 5 2=2%| §c S8 = g
@ 8 Lg 1) ) ICJ §d 81 Fe) X & §3 > =2 Sy c £ o \g ™ A (go] © c % 8
g Tyl 8= 2 £ 3 s | Uil &9 g 2 | 28
o 28 5 s ]S e |5 T8 | 7 2 123
¢
® s 1 °3 5 | %%
fae 2 & 3
c o}
S S
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 | 30.08.2017 1 3 - 10x10x10 100 1000 2377 2,377 421,05 40,1 408,61
2 | 30.08.2017 2 3 - 10x10x10 100 1000 2424 2,424 2,397 412,65 39,3 400,46 39,4/401,82
3 | 30.08.2017 3 3 - 10x10x10 100 1000 2392 2,392 408,45 38,9 396,39
1 | 30.08.2017 1 7 - 10x10x10 100 1000 2423 2,423 492,45 46,9 477,91
2 | 30.08.2017 2 7 - 10x10x10 100 1000 2380 2,380 2,423 497,75 47,4 483,00 47,03/479,26
3 | 30.08.2017 3 7 - 10x10x10 100 1000 2466 2,466 491,43 46,8 476,89
1 | 30.08.2017 1 28 - 10x10x10 100 1000 2457 2,457 537,63 51,2 521,72
2 | 30.08.2017 2 28 - 10x10x10 100 1000 2431 2,431 534,45 50,9 518,67
3 | 30.08.2017 3 28 - 10x10x10 100 1000 2466 2,466 2,425 538,67 51,3 522,74 50,74/517,03
4 | 30.08.2017 4 28 - 10x10x10 100 1000 2390 2,390 510,33 48,6 495,23
5 | 30.08.2017 5 28 - 10x10x10 100 1000 2385 2,385 542,85 51,7 526,82
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1535BM d9GM™bol 603dgdol §ysegmmfozomdol 3oblisBmgmMs

3bMoo Ne2.7.1

09EHMboL Ladmmgd@m dsM3s W6

No 60330l Lodsweny, §geob doduodswrvydo afibggs, 5{ibg30L bobyMdaogmds §95e8gmmfigzomds,
) hxd 99 335 G, bon 0d
1 2 3 4 5
1 0,700 8 1
9 bodoweng 170.00 0.700 3 B
3 b9s dos ©osdgE Mo 174.00 0.700 3 0
2 J39005 80 osdgBHMo 185.00 0.700 3 0
5653530560 (GRACE ZYLA® 420 M) dg@mbol 603499900l §gysedgmemfogemmdols 3oblsbmngs
35O Ne2.7.2
09GH™MboL Ladmmgd@m dsezs W7
No 60930l Lodsweny, fycerob dogdlodocr®o s)bgzs, 5(b930L bobaMdcrogmds 0950 dgmmfhgzo0mds,
) hxd 99 33 fo, bon dd
1 2 3 4 5
1 0,800 8 0
9 bodoweng 170.00 0.800 3 0
b9s dos osdgE Mo 174.00
3 0,800 8 1
1 J39005 80 osdgBHMo 185.00 0.800 3 5
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09G™bol LadMmgd@m s3> W9
No 60330l Lodsweny, §geob doduodswrvydo sfibggs, 5{ibg30L bobyMdaeogmds §95e8gmmfigzomds,
- hxd 09 935 fo, boo a9
1 2 3 4 5
1 o8 170.00 1,000 8 0
2 Ry 1,000 8 1
3 D9s 805 0s3gBHEMo 174.00 1,000 3 0
2 J39005 80 osdgBHMo 185.00 1000 3 1
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