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RESUME

The black sea coast of Georgia is a subtropical zone, with worm, wet climate
of the sea. The peculiarity of climate is that it makes specific conditions for the
exploitation of concrete. As a result of additional smoke there is created sulphate
environment. Also evaporated sea water contains sulphate salt and especially
that buildings, situated near the sea coast, are impregnated with this salt.

As a result of acting sulphate environment there is dismissed the concrete
in the building constructions, the armature is rusted and buildings begin to
destroy.

There is discussed in the report the traditional methods how to improve the
stability of concrete in the sulphate environment, also there is discussed the
technology where liquid suphure is in a role of astringent. There is presented
new kind of pholimer-concrete.

Sulphure concrete is the mixture of settled sulphure and close-grained
things, like sand, road metal and so on. The advantage of sulphur concrete is
solidity, also it is watertight and frost-resistant.

The technology to make a sulphur concrete isn’t much different from
asphalt-concrete.

There is established the staff of heavy and light suplhur-concrete in the
report. That’s why there is carried out mathematical - statical research. There are
studied equations, where is shown dependence between sulphur and dust. The
results of experiment can be shown as a linear function with approximated
equation: y=ax+b, and also it can be shown with a logarithmic function of
pholimer-concrete.

The experiment showed that the results are similar and stable in time. The
facts are estimated with the criterions of Pirson.

There are researched the properties of the sulphur-concrete, which is made
from heavy and light porous fillers. There is substantiated the preference of
heavy and light sulphur-concrete in aggressive environment. According to the
properties of the sulphur-concrete there is shown the area of application.

There is researched properties of heavy and light concrete, which is made
from porous filler and also the influence of aggressive environment. There is
shown the advantage of pholimer-concrete in an aggressive environment.

There is also shown the constructions which are made from pholimer-
concrete.
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T,5=[3.3In(26 + 1)] = 10,9; Teosy = 6.
3b®oo 2.8.
0Jb3940396E Mo 99900l ©sdMds39ds
. 9Om3320™35)0559 b@ob(fgggg(;bo%g 39000b393000Md5BY
9 X - -\? - oy X <X
X; — X (Xi - Xj Xia =X | (Xa—%)’ 4 (7’?38 );i S )Z::d
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2 | 0.085672 -2,84 8,06 6,32 39,9 -
3 | 6.398141 3,47 12,04 2,14 4,58 +
4 | 8.538766 5,61 31,47 -5,14 26,42 +
5 | 3.404011 0,47 0,22 -1,24 1,54 -
6 | 2.158866 -0,77 0,59 -1,91 3,65 -
7 | 0.248033 -2,68 7,18 0,28 0,078 -
8 | 0.533873 -2,4 5,76 -0,34 0,11 -
9| 0.189125 -2,74 7,51 1,97 3,88 -
10 | 2.158866 -0,77 0,59 3,13 9,797 -
11 | 5.288022 2,36 5,57 -5,08 25,81 +
12 | 0.214044 -2,7 7,4 1,59 2,53 -
13 | 1.799132 -1,13 1,28 4,38 19,18 -
14 | 6.184054 3,25 10,56 -5,86 34,34 +
15| 0.321177 -2,61 6,81 49 24 -
16 | 5.218014 2,28 5,2 -2,5 6,25 +
17 | 2.725771 -0,2 0,04 0,33 0,11 -
18 | 2.39441 -0,54 0,29 -1,66 2,75 -
19 | 0.730665 -2,2 4,84 5,95 35,4 -
20 | 6.679236 3,75 14,06 -6,27 39,3 +
21 | 0.406367 -2,53 6,4 2,24 5,02 -
22 | 2.652356 -0,28 0,078 0,26 0,07 -
23 | 2.906083 -0,02 0,0004 -1,36 1,85 -
24 | 1.550916 -1,38 1,904 1,45 2,1 -
25 | 2.997959 0,068 0,0046 1,81 3,28 -
26 | 4.814225 1,88 3,53 +
Z 76,1 > 148,15 > 321,65
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22 | 1.04 | 0.398 | 3825 | 2.5826 2.57038512 0.608441 0.109683
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82




3)  09000b39300MBLOM30L  MoEsb  n=26  dg0sbs  oboLEBOZMNdS

RmOIMwon (34)

X oo = %[0,65 +0,105] = 2,37
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30dgHergBmdgdmbo 1 20,5 423 1230 593 1450
- doizgfﬁgggﬁ oo 9 20 204 | 58 | 423 | 422 |99.8 | 1185 | 1200 | 98,5 | 587 | 590 | 109 | 1400 | 1420 | 110
2/15) 3 20,7 419 1185 590 1410
- 1 40,2 840 1565 1150 1815
009 090™b0 2 412 405 | 100 | 780 | 810 | 100 | 1520 | 1550 | 100 | 1100 | 1120 | 100 | 1800 | 1805 | 100
3 40,0 810 1570 1090 1805
- 1 27.6 495 1120 770 1250
2 903go BgObo 2 27 27 67 | 518 | 503 | 63 | 1100 | 1100 | 71 | 750 | 750 | 67 | 1230 | 1230 | 100
3 26,5 497 1080 730 1210
30dgHhangBmdgdmbo 1 23 805 1525 1330 1990
d b
. doi ;fﬁ(‘:@;’b . 2 24,6 24 |585 392 | goo | 98 |22 | 1500 | o7 [-13%0 | 1300 | 115 1240 | 1960 | 69
QoJory 3/15)@ 3 3 25 792 1475 1270 1950
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090pamddo ©b3zsHg A9dmEaoo Nel gwqdgb@gool godms dmbs
053900L 25093939D7, M50 9L MsEHO3E00L 3OMEgLdo y39wsbg MRG™ Uy
33905 1530do. 359mEEs 20 GMbosb (bgbBg Podo®ms, Lo@s3gdol s ™GO

33960l 459my9bgdom. JoMmgdeo 99wga9gd0 dm3gdmeos bMowdo 2.41. s

2.42. 50bodbmw 309030 306390 dBsMOL Fomdmdadbs dsm B3935l gdmbggas.

350X Md9LGdEo BIMHEMBSsM0o 3MBLEMMI300L Nel gamgdgb@ol 053930l

30939509 398maEol 899a9d0

gbc®oo 2.41.

397)0x MdYIdY0 BIOHEMLTRMO JMBLEHGWI300l Ne2 gamgdgb@gdols 53900l

39359 399m3EEOL 3300923900, 356030 dsergdols dmgdggdol Omls

doqws, Pup
MOM30560 Lodom30960
39G™Bob Laby 508}3]@301) 60338363&07301) 608"38323)1)007301)
P Puss % P Pusa Y
1 1250 1410
9dody g0 mbo 2 1200 | 1200 | 100 | 1420 | 1420 | 100
3 1150 1430
1 855 1020
bgddo dydmbo 2 840 840 71 1000 | 980 69
3 825 950
Bm0dgOHghmdgEmbo 1 1200 1520
(333900H0b 2 1190 | 1180 | 995 | 1520 | 1500 110
@odo+93mgdLbogol
oo S15) 3 1150 1560
3bMowo 2.42.

396030 dows, P390
09GH™bob Lobg 960030560 Lodm30560
608w9dq00lom3z0l 60349d900Lsm30l
I |m|m|wv| v ws| 1 |m[mm|iv] v /|ud
0dodg dgBH™bo
410 | 412 | 418 | 420 | 420 | 415 | 442 | 458 | 455 | 445 | 450 | 450
Abendmdo Bdmb
0eado BydmBo 300 | 300 | 290 | 285 | 295 | 295 | 305 | 300 | 300 | 325 | 325 | 310
3m0dgmHeghmdgdmbo
(®339€0B0b 410 | 400 | 405 | 395 | 415 | 405 | 490 | 480 | 480 | 500 | 500 | 490
wsdo+33mgdlool gobo
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2.7. 93b6m3035

2.7.1. 30396 gBmdgdmbols 39Mmy 503599090
3bLiG®1g 30900l 59mygbgdols g3mbmdozm®o 989G MO™Mds

R9OOMY535aM989wo  3MBLEGHMMI30900L  93MmbMT03MEG  9739dEWOMIL
3L5BP3Me30 1008? BoOHPMODBY. MHMYMO 3 Bgdmm 0gm s0bodbrwo, B39BL doge

0900053590 3mBLEBHOYJ3090d0  Lofigolb  35M0bEGHMIb  Fotgdom,
3oblbg03590M oS  BMdgdo, 3JgMHdmE  d9030M9gdMYwos 3560333900 o
39BOOowos  Lofgobo LogMdg, o3 Lodwmomgdsl g35dwg3l 93593060 ™M
09BH™boLd s sMHT>GH MOl botrxo.

LoHgobo Bmbs3999d0:

5) 09dodg 3mbLEGHMMJgool  gargdsbBHgdbg  odmygbgdmwo  dg@mbob
509bMds V=n1v1+n2v2=99x0,022+100x0,0244=4,61803?,

bogS3, N1=99 s n2=100, 3sero, 3MBLEHMMI30900L 9r9dgbEHIOOL LoFoMHm
509bMdss 10082 gsOMMdBY, bmwm vi @ vz, dgLsdsdobs  dgEMbob
bo®x09;

) 3dodg 39@™boL OMYPIMYGds LEdSBOM Golioo 140¢s60/d3;

3)359x 3919d9o 300396 9hmdgBHMbol 3bLEGHOMIEooL
99996390D9 bR Mo 893MbOL Mom©gbmds:

Vi= mivi+n2v2=79x0,01212+77x0,0134=1,03283

30390 9BMdgE™MboL oMY gds LsdsBOM Golioo 160wsG0/d3;

9) 3930@5mo MHgdmbEo Lofiyobo 35Mm0sbEGHoM-ymgzgw 5 Fgwrofowdo
30% 30bLEHOYJ300L 50YIbs;

3)399000535H90Mw0  350056GH0  3630GHOWHo  MdMbGH0-ymgger 10
Dorofodo 5% 3mblEMdEool swagbs.

9306M30399600 9839JE0L sbgsM0do:

565bHOIXR GO0 BodsDBOHM 356M056GH00 Ki=140%4,618=646,52 ¢0s6)0;

C1=0,33%x646,52=213,352 560;

LodMom [erom@®o sbsbostxo t=5 Harol 496353 mdsdo
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= Ci(1+E)Y™t  213,352(1+0,1)175
Lo (T+E)ITE ¥R, (140,1)178

=34,8¢560,

Logo E=0,1 oobsbo®rxgdols beadds@ogos.

©6bIOIX GO0 T9IM535HgdMwo 3mBLEGHOMIz000m Ka=160x1,0318=165,1
Ws60;

©5bsbOIX GO0 M9IMbEHBg C2=165,1x0,05=8,255 s60;

L5 [erom@®o bsbstxo t=10 ferol gsbdszermdsdo

= C1(1+E)1"t  8,255(1+0,1)1710
Yo (L+E)ITE ¥R (140,1)1710

=0,51 goGo.

feron®o 93mbmdozn®o 9x89ddo
D=(Cygg+E1K1)-(CEpp+E1K2)=(34,8+0,08x646,52)-(0,51+0,08x165,1)=86,52-

13,72=72,8¢.

59 Ei1=0,08 ©sbsbostrxqdol 95399@«trmdols ben®mds@omemo 309303096¢)00.
OMamO3 9905098000  BBL, fwom®o  93mbmdozmmo  9x89dBHo  LEdSBM
9mbs3999b 99969300 dbmem 1008* BsGHMdBY 56MH0L 72,8 @s60. Q96
530bY, A9MAXMIGBIOEo 3MBLEHOY300 2odmomBg3s Lodbwydmjom (momddol
2,5-x%960 653900 {mbom), MHFs@GHOOL bogargdo boxoms s dJmbEsz0l
©OML 30609 IOMTSE9390MOOM.
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3. 3133365

33MB0MEo  256M93mb  HBgamddggdobsgsd dgBH™Mbol o330l ML
5MLgdMEo  MMmboldogdgdo d30M05EOOMIOMO s 3GBLTMOL0S. SFoFHM™T
3530030L30609M0L  30TsGHO  3060MdJO30  d9BHMBOL  3MbLEHOYI309d0L
©5330L  9m0-9mH  1YFMOEGOosE BgBHMbIo 99336090l Lsboom  ™mbgzswo
3MP0MHEOL  25dmygbgds  dog3oPbos.  39996GH056  09BHMbMIB  FgsMgdom
3MQ0M056 39FMbL MH0d0 A36LO3MNNMIOMO M30U93900 2o5Bb0s. Olgmgdo
MMPMO0E: VWO §Ysedgmfig3o0mdy,  figoygmbomds,  Bo®owo
Lod3H3030L LHEIRs Jorfigzs s G96560HBbgds, 3OMBOS FggMds.

3530030306090l sMgboo  2oMgdml  Fglsdsdolbo  dgEH™bol
doL50gdo RoGoMgdo 33¢93900L 8909y J0oLgdW0.:

1. m3@005¢r6m0o 89050089bemdol 3dodyg (S:dg:ms-10:@i020: 8¢g. 1:1,12:0,7;1,4:0,5),
y0=237639/3%, Ro=40630/13> 0o Abv)0¢)d 3mOHM36, 3bgdcm0g G9d3L9dbBY (S:93:ws-10
=1:0,69:0,41) y0=203039/3% Rs=263330/L8*> ©58B5©J0Iw0 gma0M©osbo dg@mbgdo,
OMIgwms  LodBHIoaol  BsbslosmgdErgdo  LOYIIE  93054MmB0gd9b
5360900 oMMl J0FsMH dEYMIO d09EHMbydoLocdo CHuII 3.04.03.85-00
0049690 BMmbM3zbgdl, MHMIgdoi 996mdgdol LsdoM33wol gowsdo b
LogBom d9bgdemdsdo, 3mMbEol {ywgdol 306Hmdgddo MmORBosbo Lygs®ol
93905 896530 godmoyqbgds.

2.6mpm63  8dodg,  oly  AbMdMYdo  amaocmdgEH™bol  Lod@zoEolL
doboliosmgdEgdo 4530035Hg ©MB30LLL 1,5-xgM 5Fo609d96 0039 Jwsbob
399950560  893™bgdol  LOIBHIOEOL  BoboliosMYdEGL, Mog  MAOM©OI6O
59(H™69d0b oo LEGNIHYONE LodH3oE)bY IHY3IW DL
3.3Mm30600093™bol 3093 9O JoBLYZMNIMGOME M30Lgdsl HoMTMo9bL
dolo 5(303990LMsbBs39 LOIBHI0EOL BE3MOL Jorfigzs. 8 M30L9d0L A5T™M 00
Po6Bs3gd00 Fga30dw0s godmzo9ggbmo dghygdgdol s fysmdmgzambidol
@MU 6530615956 Lodwmdomgddo.
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4.000L  @00m, MMmI gmaoMEol 99933090  ®M30L9ds 033w 9ds  dobo
A99396M5GHMOMHOL 33D gomo©,  §Mbgdmwo  3my0cmdYEHMboL
3MbLEGHOWMJ30900 8godwgds  ©359BHZM0M™, 49353bgMmm s  bgersbens
©5350BoM®  3mBLEGHMMJ30900. SFom 35300 93030WdM  BgwIYEP)
bo6x gl 5 goc9dmbog 9303930 8d9bgd™ Bogg0Logsb.
5.0058935390w0s  Fo@owo  LodE3030L,  830M)  IBMOTSFOMEIO S
09000 9Mm0f930 3M0dgOHwo BTG IRIOMWO RMEOOSD F9d3LgdbY
©3Ds©gdMwo 3mbLEHOWYJ30o Admdo 09EHMbo-3mE0dgMEghmdgEHMmbo
(3. Boog5dY, 3. WwmOmNJoxzsbody, ,,09@™bol sdHBsIdOL gbo” 4sdmambgds
Ne4661986 1978(.), OmIgambsg @osBbos dgoMg Tsby, oo LodBHI0EY
09500 9M0H9350Mds s BEOZOMWO F0I350MdS, sdoGH™A dobo odmygbgds
ddodg d9BH™bob Abgoglio Tgbodergdgeros Lodabmbolidygdwm 653900MmdYdLS
30bLEGHMI309d30 (350> 0L Fobobfot odsdmedos).

6.99b39600096GH0 OB, MMI  SEYOWMdMO3 ALY  F9d3LgdbY
©53BsgdMwo AbmdMdo  3mEodgHegBmdg@™mbol  (BmEmemdomo  dslom
1200-1800 3/3®) 319935y LodBH3039d dosmfos 500 33d/LE*-Bg s IgAU.
©o0by,  MHMI  Jgbododol  Abmdmd  ¥gBMBYISE  FgsMgdoom
30dgmHemaBmdg@™mbgdl  assBbosm  2-2,5-x%96 dgBHo LodBH3oEol B3O
3930035%9, 398359 s ©Mb35%DY, 2-x96 TgBHo 3T Mds s F0IZ9MDY,
39309000  653egd0  (3ME39MOS S X9bs, 93539 O™ gMMbsoMo
©5G300mM3900L EOML 30 gMEBMdgBH™Mbol F00350Mds s 39dd35MdS
2-%96 Bs3e9d05 Tgbsdsdol AdYYd B9EBHMbYOMb FgoMgdom.
7.300¢00996M9hMmd9GH™bol 9 E3MWMO0MO dsoom 1200-18003p/0?
3600836903560 1309055 Jobo FowsEro BsbTggaMds. BoBoMmgdIo (30gd0m
500y, GMI  3mwodgHerghmdg@mbo  530594MmBogAL  LobliEobs®Eol
doge  oygbgdme  BmmbM3zbgdl  yodggamdsty,  §ysedmsbomddsby,
09000 9009350Md5%BY,  3MOMB0sIYIRMOIDY,  9aMglorien  AMGIMBM6

99009Md5byY.
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8.3m0dgmHghmdg@mboll  65306080536M009w0,  B39MOMYSIToyMJOITO
3mbLEGOWMJ30900  Tgbodsdols  8dodg  3MmbLEHWYJ30900056  TgsGmgdom
3990Mb93056 LodLbydmjom, bs6dggamdom, LodB3OEOMS Qo
3530D030L30609mMOL 5MgLB0ME0 oML 0T F)EIHMOOD.
9.94603996-93mbm303M0 2556996089000 ©o©PbOE0s  3MmEodgeengBm-
093H™Mbol  3mbLEMMI30900L  93mbmBozmMo  Loosxg, MMIgwos  Foowgds
3M30MHd9GMbol 990mbgg3sdo  (39996¢0L, bmm  3mEodgeeghmdg@mbol
99000b3935d0 ROl 93mbmdoom s bsbdggamdols 3603369 m3zs60
39BOOL boGrxby.

138



3990996900 @oBIHIGMS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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Crpounspar, 1962;

ITpaxTuka IIpUMeHeHUA cypobeToHa 3a py6exxom
http://newchemistry.ru/letter.php?nid=3946
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Bepr O. {., Illep6akos E. H., ITucanko I'.H. ,,Beicoxompounsiii 6eToH , W37.-BO
JuTeparypa o crpoirenscrsy, 207c. M., 1971;

Baxenos I0.M., Texuomorus 6etona, Yuebrux. -M.: M3x-8o ACB, 2002 - 500 ctp;
I'OCT 31108-2003, IlemenTs! oburectpoutenpusre. Texunueckue ycrosusa, MHTKC;
Nuxosuy C. M., Yymakos JI. [I., baxxenos IO. M. Texnosnorus 3anonxuureeii 6eToHa.
M., Bercr. mx., 1991r. 272¢;

Kjellsen K. O., Lagtrblad B. Influense of natural minerals in the filler fraction on
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®egnocos C.B., Bazanos C. M. CynsdaTtHas koposus 6etoHa, Msgarexsctso ACB, 2003;
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ocuoBe”,M., Crpoituszgar, 1982, 133c;

Hepsabun I1.I1., 3agopoxuas B.M. ,,3anonuurenu 6erona”. Omck: Usn-so CubA /1N,
2006, 51¢;

Huxutua A. E. Cepuble OeToHBI Ha OCHOBE CEpPOCOZEPKABIIUX OTXOZOB
IIPOMBIIIJIEHHOTOIIPOU3BOACTBA. ABTOpedepar KaHAUAATCKOM auccepranuu. M., 1989;
Terenexos f.K. CepHble G6eTOHBI C HCIIONB30BAHMEM OapXaHHBIX IIECKOB,
MozubHuMpoBaHHble HedTAHBIMH  oTxoZamMu. ABropedepaT  KaHAUAATCKOI
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