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Lbgs Lobargddo obmagligdolsmgzob.

000356  M30GGHILMOL  Im3gdmo  FgomEoby,  OHMYMOE
B90mmsbbomwo dmdbowo Bgs LoMmwom, dEymdsmgmdl 0dsdo,
O0nd ol bmOE30gwgds  ImdobsGmgms 93532953006 go6gdg o
©535@gd0m0  3Boo  3MBLEGHMMIEoMwo  gargdgb@gdol godwroggdol
3969d9.

09005350900 dgomEol sObo  dMIsMgmdl  0dsdo, OH™A
5OLgdMEo  99bmdol  LgoldMMo  MLOFOMbMgdOL  MHOMBI3gYMas
bmM 309w @gds 565 Jobo s35EHJO0m0 BodEBHI0EOL sPOHOm, MmO 3
9B GHOIOE00  35de0gMHgdol  GgomEgdom bEgds, 9Msdg dolo
3MbBLEOWMJ30M@o  A5sfY39G0m. 53539 ©@OML, doorfigzs d9damddo
AbOEm©bgwo, 0530930039 LE3OMYJHMDBY  MBOM  dwogOO
dofiolidzmol Bgdmddggdolisl, Fgbmdsbg dmddgo 3mOOBMbEHsWwMGO
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L9gobdMGo dogEgdol olgmo E™bol Jgbs®BMbgds, MYBgE ol Ms30s639
0Ym ©36MM9JGHJOMo.

390005359900 Igomom bgolidmemo MLsROHDbMgdol ™bols
29HMs  Jgbmdol  3mBLAHONMI30MEo  2oahY39BHoL  Fgi3Eom,
bmM309wgds  9gbmdol  bgs  bsfoeol  bolGo  dogMmgdoom
139309 MEMOE ol Q9Mg  5d9bgdM,  A9M339MOo  ©O0bSFO3MMO
dsboliosmgdegdol ddmbg sdbdotg 65390MdLMLL, MMAgwog ms30lL
53%9 0093l 0bgME0Mo  doergdol  Bgdmddggdol  360d369¢m3z56
Boffoenls dofiolidzmols oMmb.

39630b0wMmm MmO gOHNbs0MO BHo30L Lodwowm Lodsmol F9bmdols
03503s. 3004350 9OHMO Fomobo [oMmBmoagbl B3gMgddog dgbmdsls
5353000 3938060900l go6gdg (bob. 1, o), dgmMg obgmogg Lobero,
05698 bgdmm 53530060900  (bobGHo 96 WMY390-ITYMES©)
393993 dgogd bolbE Fgbmdsbomsb (bsb. 1, 3). bmdowos, GM™J
©9RMM35:30930L bsllosmo MTYEJLMBdS IBIEOVIODY0s60 30U, SgcOls
©>  dbbgow3sbgryo  Lobargdolsmgzob, dofjolidzcmols O
9b5EMa0ME0s  MdMOErm  3mbbmermMo  3mFol  EIBRMOI0MIGIOLY,
™ALz 2ooBbos boliBo Bsdsy®mgds 13mdgdo o BodBHomEo 93cgbls
dbmem© d360L YBMOTH3090b.

L9gobdMGo MHY3900L PORIMIHE0SWMMO 2obEHMEINdS SLgmo 3mFol
BobdmdOL gom35¢olobgdoom ImEqdmeos 3obEmegdsdo

EC— ea 9%y
kFG—E—EE'szFGaZxat, (1)

Loog F 3m3ol 33900l go®mos, G dzmob ©oyzsbowro dm@ero, K
3M9803096¢0  gsb030  FMHowol RMOIsDY  ©IIM30©IOIo,  Fod
bobmbols 3095303309630, @ Ms30LBso MHY3900L HHoMwo LobdoMy, |
3m3ob 33030 9Mmgeol fimbs, Yy (t) aegbE ol dzmol sJugergmmy®ads.
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¥Yo(t) !

~

(s I A
| Yolt) |
| |
Bob. 1. Lssbgs®modm liggdgdo Bzgemgd®og0 (5) ©s ©s3530M9dME0 BY©H
bolo 8996098000 3530 (B) BoggdMdL g = Mg dzMso 3mFol
3030350 336550 gdMmo 9330350gbEGHM0 fmbs, r=k'FG/I 3m3ols
033035¢9bGHvMo 30Md03z50 3565 0gdmeo dgzMmso Lobolidy.

39056939 (1) 89090 2 bfoerolagsb
Y(x, 0)=ya(x, D)+y2(x, 1), )
Loog Yi(X, 1) LogPom 35sfY39@Ees dox3965 Bofowrol ao09dg, ya(X, t)
396d™ 2505093905 B 3965 Bofowoo.
LogMmM 25005(939¢)9b Yi(X, t) 399900 53 boboo:
Yi(x, 1) = ya()e(0), @)
oo Yi(X) 0930bg3scmo  ®bggol  m®©obs@gdos dos  bsbwbols
390035¢00{0bgd0l go6qdg, 9649 5dmbLLss 9090 FobEGHMmgdol:

qo’
gk'FG

YO0+ yy, () =0, yi =

Df(t) + o p(t) =0, (4)
Yi(x)=Aisinyix+Bicoswix.
39630bomm (4) 256¢Mgds 99990 MO LalsHwzOHm
3060009d0m, 0b. bsb.1.
5. X=0 vyi(0)=0
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X=1 ¥i()=0
()
d. X=0 yi(0)=0
X=1 yil)=0.
LoboBZOM 3060MdJd0L (5) s3dsgmBoWgdom Yi(X)-bLscmzol s —
LobdoMobomzol dglsdsdols d030090m:
- B399 gdM030  996md0LIMZOL  MI30LBICO  DIIMO  (o-
8980:b3935)

. 2 P /
Yia(X)=Aasin2|T_1%, a)a=2| 171 KGFg

: ,1=1,2,3. 6
= q ! (6)

996mdoLomM30L oYMHPbMdOEo Bgsmo (3-d9dmbggzs)

Y (X) = A°sin X o _ 2 |KGFg
I 2l q

,i=1,23. (7)

B30 q06MH03  BIWLIOMIosbo  bobGo  Tgbmdgdolsmzol
bgobdMmo Bgdmddggdol EOML FMOZ50 OMEL SO IdL  Mbg30L

306390 53mGTs, 530G ™A Jgbmdols Mbgz0l IbMmEmE 306390 FMEDs:
x> . = [kGFg

YA (x) = A'sin T, @f ==
I 2l q

Yib(x):Absin”TX, a)ib:% /kC;Fg. 9)

396030 53mbsblBL YA(x. t) 3999900 89990 Lsboo:

(8)

Ya(x, )=(x + @)™ = D" Y,(X) di(t) . (10)
(10) 259mbobwgdol hsldom doMoms (1) AsbGHMEgdsdo (4)
235m35¢0olfobgdom d0300q0m;

> | = WY (©KFG (1) —gmx)cb:'(z) — ZKFGy WY, ()@ (t) =§y0"(t) ,
-

(11)

2 i () [D) + aed] + @, (O] = yg (D). (12)
50 396FHMEgdol mMm0gg boforol gedmsgegdom  Yi(X)dX-bg o
06393090000  0-sb  1-8009, BBJ300m5  MmONMYMbIOHMDOIL
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258md0bomyg Yi(X) dog0wgdo:

D/(t) + awd, + »,d, (1) =H, (t) (13)
bogS3
j (c)dx
H, (t 14
(D)= y()jY,z()d (14)
5dmboblbo (13) 0gbgds
O = L j H, (u)e?“?" % sin @ (t—u)du. (15)

50239605  59mEsbols  Loghmm  oshyY39d)s bmwmgzsbo  Lsfyobo
306mdgdom (t=0, yi=0, Yy, =0) ogbgds:
y(x,t) = ZY (X) jH (u)e P9 sin g (t—u)du. (16)
i=1

LgoLIAMEOO 0BYMEFOOL J5sbIFo GO dogws S(X, t) 0dbgds:

_q 0,y
S(x, t)= . {yo at } (17)

0
9930396  (17)-80 aLty 9600369emdsl  (16)  496FGHMEd0sb

2

do30090m
S(x, t)—— Zn, (X) —jy (u)e =T sm (t u)du, (18)
Lo F00gdS 5©0b0d3bs
IjYi (c)dx
() =Y, () 7—. (19)
[Y:2(x)dx

6) s (7) @smzseolfjobgdom 7i(X) 3M9g8oE0g6EHIdOLsM30L
B9L5ds30l5© 30300980 (A' s A 1-0l HmEos):

N T
0= Gy M > G0

-1 .
X, =12, > (1)

77ib (X) = 4
T
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296030 069ME0@o dows Q% (X,t) 5 99dmbggzolsmgol 0d69ds

o |

Qa(x,t):fS(x,t)dx—qEZ 7:] "(u)e - sm (t u)du,

=1 i 0 |

(22)

bos3
8 2i—1

f2(x)= cos X.
0= o S T

256030 0b69®E0eo dses Q°(X,1) & 3gdmbggzsdo 0d69ds

Q*(xt) = N, + [ S(x,t)dx = —%jS(x,t)dH [S(x,tydx. 23)

ob X X X
Q° (X, t)_ q Zf (x) jy (O sm T 7 (t—u)du, (24)

bo@sE3
£°(x)= & (25)
3030090 G5 50b0d365L

(T, a, t)——jy (u)e® - sm (t u)du, (26)
Gmdgmog  FoGAmapagbls 30Gobdgeol  Ggodgool  b3gddel

5JU9@gGHMyMsd0m Y, (L), 296030 ool 306390 BMMIoL GbgzoLal
do30090m:
B399 gdMH030 836(0601500)301) (399096900l 2569d9):

Q*(X)=—— cos”—xrmax (M5 a). (27)
’ 2l

996mdoLomM30L YMHOBMBOEIO BdMEMMO (25dC0gM9dME0):

Q°(x)=— i cos ™2 (T%a,). (28)
y |

95J3oolb Bm®dsGomwo 13gdBHemo MBgGgumds J3gybgdl dosBbos
(65b.2) Go®dmygboero Loboo.

T (T2 @) = Yo B(T)
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p(M) :1+_|_1 B.—D 0<T<T,

c

B = P T <T <T,

ﬂ(T){TT—dj B T>T,. 29)
B(D)
25
20
1.5
10 E

035
4 J T Y I (Y I

B5b. 2. Mgogdgool beaemdsGomeo L3gdE®o

1-q00 3539306 00L 4OHbEolbomgol:
T.=0,2¢c Tu=0.4c
39-2 35393MM00L M bEHoLm30L
T.=0,3c Tq=0.55c,
99-3 s 99-4 35393600 OHbELm30L
T.=0,4c Tq=0.7c.
©0SLIMNM0sBo  J3ob s  FmbmwomMo  ©306589@™bol
d96mdgdoLmM30L Mbg30L 39HOMPO 300390 MO0 LOMMEGOMD
53930069000 gob0LsBE3MNdS [97] BMGOIMom
T1=(0.045+0.055)n, (30)
LoS3 N BEGMYIEGIOL BoMYBMBSS, 5-LoMINMW0sBO FgbMmdoLsMZ0L
T1=(0.225+0.275)n,
530G™d, 165> (8) s (9)
T =2T".
5-56M00sdg  d9bmdgdolomzoll  gmzgem3zol  saowo  9dbgds
M EHMEMOS:
T (101 06) < 7 (T, 2,) (31)

3525omolom30L,  v)  LoFoMms ImEgdmeo  dgomom  4-

17



Lo 0sbo  J30L  JgbMdOL  25dW0gMgds, GMIgoE S0y IgmeY
393)92026000L 3ObEH9d%bY, 35806 1B3gdBHMOL Mgog3o0l MMPOBsEOLIM30L
(29) o (30) 0565bBsco:

T,* =4-0,055=0,220 §8;

0,22
Tmax (Tl )_ Omax |: O—(2 5 1)} 2 1y0max’
b 4
T, 250,055:0,110 o;
O 11

396030 doergdols 36093690 Mmdsms 9oMgdoLol BmGmIMEgdom (27)
@5 (28) s UL3gd@BHErommmo  mmEobs@gdol  edmbobmemgdoo  (32),
503005  0dol  dgahbg3s, ©®mI Dgdmm  IYOPLMdOw  Jgbmdsdo
19gobdM©o Bgdmddggds 5BMmBbEYgds 2.7-00

Q*(0) 821
Q°(0) 4-1,55

Bogargdo, 30069 B39MwwgdMH03 T9bmdsdo  0530LMGBOIWO  BMEOMOO.
S1g039 99535193900 800Yds YT O MMbLIOM0s60 T9bMmdgdOLM30L.
2965(0@qdol g30Ms S(X) o Q(X) Bobggbgdos bobsbby 3. HmamM;
L5006 BobL,  89mm935H9dMo  FgOMPO®  45dE0gMHgdOLSL,
3900560500, 39,9l 30639030 5©0dMBBEYds F9bmdol G295 Lobmaergdo.
53539000  3mwmbgdbg  00mddggol  xsIMMo  FgynOlmeo
3m6H0DMbE Mo @0(5306)0330, ﬁm@g@og MGHMEEYOS:

Q (I)_ — _Tmax (Tl ’ab) (33)
T

3mOH0DMbE M0 ©oB300m30L Lowool dgdzoMgdol dobbom
(33), ®mIgoi 9mddgEgdl 3@ Jd0m  bsagdmdsbg s  BodMmdol
3M98303096@0L 3900 Jd5DY a dogeo 3™3d0boMmgdeo
LoLBHYIoLIMZ0L  FgIMMOZ5DJdIMWos  Bgs  LIOMMEEOL  FogHMYOS
53539000  65290MdsBg 965 bobGHs, Mg MYHBObs-ommbols
05wodom, MMmIwomsi BodOmdol  3m9x303096¢0L  360d36gmds  an
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39309000 393H0s, 300069 B39MwgdM0g d9bmdgddo. Togowoms© vy
Sbgmo  gaemgdol Loghomm BodOH@dOL 3Mm9x303096¢0 T9gopqbl 10%
303030 5QA00sb 5%, 35306 Lgoldwmmo s@z30MmM3s LoLEYIsbDY
9306905 Lsdmsem 1.33-x96.

doMH0mO© F9bmdsls s 3MmbLMmEE B53gdMdIL TMEMOL dorodgdols
5496905  bgls  9gfymdl  Lgobdwmemo  Bgdmddggdols  TgdzoMgdsls
396030l M0 039O dom. 4M3030 F0TOMMEGO0m  d50Tdgd0
©05993990090569d5 dgmob IBRMO53090U, bogom 396030
90356 gd0m 253F0035-093m3330L IBMOTS305b.

X

il l - |
o | y%sinﬁ [
ol K T %= Isamf Q')
\ /
R [

QL>Ql.
Bob. 3. LgoldnEo s 36030 dsgrgdols dmdGMsmMdOL g30vHgdo

0¥) oMo  Jgbmdols @O 353 Jd0m  Boggdmdsls  ImEol
3m9fgymds H9B0bs-omMbol d5¢0dgdo LsgMmm LobolLEom ke (bob. 4)
593560l LolobBPZOHM 30MHMdgd0 0gb6gds:
X=0 Y(0)=0,
X=1 K'FGY (1)=key(1). (34)

39630l MHbgz0L BMOIGdoLIMNZ0L d03009dm
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Y (x)= Asin%x. (35)

. y=sinu NE

vl el g

r \ Q(x)

y ] |
0 0 —x 0

Bob. 4. 9gbmdob ssbys®odm Liggds sdymero 3o0dsyMgdoo

Loog U=t 960036gcmmds  gobolaBrgMgds  89dgy0

gk'FG
&96L3IbEIBGHM™O  gobBHMMgdoEb (@ Mol FHommo Lobdomn
©534m0 BdsgMgdol d90mbgzg3500)
k'FG/:
f— :‘Ll
K

C

tg = (36)

Omgs K. =0 803009000  58mblBsl  3mbLmemGo  Jgbmdolsmzgol
(89800b3935 5), boawem Gmgs K =1, Kk, =k'FG /1. 80300900 53mblbsls
b90m»  bobGHo oYM bmdowo  Jgbmdolomzgol  (dgdmbgggzs  d).
29306090 K. g9lggdo (36) a56EH™@gdoLs J9bmdols s dsEodgdol
Loboli@gms bbgsalbgs BsMHMdgd0LIMNZ0L dm39dwyos 3bG. 1-do.

3b®owo 1
(36) 29b6@Megd0L 1 Bqlgms 360d3b9wmdgdo

Kalk 1 10 5 1 0.5 0.4 0.3 0.2 01 | 005|001 | O

pe | 157 | 1.63 | 1.68 | 202 | 2.28 | 249 | 266 | 2.86 | 266 | 299 | 3.11 | 3.1
0 2 8 9 8 8 5 3 5 4 1 4

®bggol  LobobEg  3mddobodgdmmo  LobBgdolbs ©@s @)
3M9803096GH0Ls 77, (X) 0d69do:
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a)fzﬁ\Ey k3:kFG’ m:q_l1
I \'m I g

%5 1 ’ o
7 (x) = -4 (Cosp =) g 40X,
1/2—(1/47x)sin2u |
d9L5d530lo 256030 doems 0dbgds:
1
Q°(x,t) = —N, +[S(x,t)dx,
6HMIgog 0639a®oM9gdol 9989y d00mqdl bobgls
o0 | c
=L 3100 Z [yre O sinZ t—uydu,  (38)
g i= T % T
Lo
fE(X)=— |(cos 44 ‘9 cos ﬂ‘x—l(cosui +1) |. (39)
w(1/2=1/47xsin2u) I 2

50300  dgLsdhbg305, OMI 5T DMPs©O  ASTMLBIbMEG09d0EID
3000905 396MdM BMOIMwqdo (27), (28) 5 @S d J90mbzgz9d0Lsm300.

596095, gobbomrmo Lsdo 35M056GHOL  M930LBIE  OBY39MS
306390 530MHIJO0LIM30L 339969ds:

m
T1a — 4 ,_ 0530Lv)R5¢0 dmEml 9gdmbg935d0
r

T’ = ? mdM939 53530900 dererml 9gdnbggzsdo
T = leb 965350 oM ME0 dMMml dgdmbgg3sd0

U

M= r=kFG.
gl

1 gb6owosb 09y gsdm3099bgdm p 8603369emdsls 3mGIMEom
(38) (999m30L5BO3Md0m My TbmEwmE ©®bgzol 30M39wwo FMOIom),
990d0gds  dm0dgdbmb  05¢0dgdol ke LobolLEoLb  Mm3EH0ToMO
36003690 mMd5, HMIol @OHMULsE LBYoLldMOHo Bgdmddggdol 3EgdOL
bseobbo s FggmeLeo  3mOHOBMBEHIWMOHO ©IGHZ0MM30L LoWOY

535390000  6590MdsDY,  ©953059MmR0wgdl  sLsbmew  BoBobl
5353900000 IM{iymdoMmdgdol botrxgdol m35¢lsHOOLOM.
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B X \{Y1(X=t) _;‘ Y2(X'-t)

Bob. 5. 3m3d0boMmYdMmOo LoliGgdol 30HMBIOMO LssbsMOdM Iidgds
dogomoms@, K,/K. =0,5 (39) gmmdmmom dogowngde . =0,45

5 ObLIOMME0560 Loberobmgzol 0gbgds:

f a

M 8 18, TroT E o011 0, 25c;
fe 770,45 1 2,28
Tmax (Tla) = 2’ ly(;,max ; Tmax (Tlc) = 1’ 75ygmax b4

Qb(o) _118 21— 16,

Q°(0) 1,75

50335650, 0¥) 3MBLMEMEGHO M30LBI0 MHY30L 3gMoMmEO 4-5-
X966  b53a0gd0s  Jgbmdol  mszobgsemo  Mbgzol  3gMomby, 85dob
3MmbLmGmo  bsagdmds  bolGo 5393000900 F9bMdILMSB,
SO gdL LogHgbol MMl JobmgolL. gl gocgdmgds bosmero RsbL
sbg3g  bob.  7-sb, ULoog Bohggbgdos  Ggbmdol  Gbgzol  Bm®IGdO
3MbLMMHo BoggdMBdOL 56939 s FoLIsb gOHMo.
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A I Y I I A ool 111 1 1 [ [ [ |

G 01 02 03 04 05 06 07 0% 09 b 5 W 15 20 25 3 35 4 45 5

Bsb. 6. 3m3d0boMYdMEmOo LoLiBYdob T 39M0MEOL STMI0EIDMEYdS

Tus/ Tea 05658500 Md5bY
A
L0 =
08— N
2
~
06—
|
J
04— fy
/
A
4
02— /

Bsb. 7. 303006069090 LolEgdol msgolmase Gbgzsms BmMmIdo
T/ Tea UbZ5005H3s 0565535M0MdsBY

3bsEmaomes 2 3bMowol dmbs3gdgdo g30h39690L, MM v

T,/T. <15 T, /T =15 ULsg@om  LobBgdol Gbgzolb  3g@om@o

3060Jom
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LobdoMgms JobGMgdol Bgbgms s Cik 3mIR0E0YEEMs 860dzbyrmdgdo

3bMoero 2

6b9g30L | 3OS

6bg30L 1 Mo

6bg3z0L 1 gm®ds

Tusl Tex Ml Azl Cu Cai M2l A2zl Ci2 Cz Masl. Aasl. Cis Cas
0 3.141 6.282 9.423
(EI=1)
0.05 3.14 0.592 0.015 —-0.009 6.277 0.837 -0.011 0.009 9.432 1.026 | 0.011 | —0.001
0.10 3.131 0.836 0.023 -0.019 6.269 1.183 -0.020 | 0.022 9.393 1.448 | 0.023 | —0.030
0.15 3.125 1.023 0.031 -0.031 6.227 1.444 -0.035 0.045 9.199 1./55 0.095 | -0.129
0.20 3.103 1.177 0.04 —-0.045 6.120 1.653 -0.075 | 0.100 7.866 1.874 | 0.367 | —0.129
0.25 3.075 1.310 0.052 -0.062 5.754 1./42 -0.199 0.271 6.849 1.955 | 0.184 | —0.500
0.30 3.032 1.425 0.069 -0.087 5111 1.850 —0.345 0.470 6.560 2.096 0.086 | —0.250
0.40 2.881 1.604 0.125 -0.166 4.150 1.925 -0.299 0.407 6.445 2.399 0.047 | -0.116
1.00 1.575 1.875 0.367 -0.500 3.366 2.741 -0.073 | 0.087 6.323 3.757 | 0.061 | —0.060
(1.575) (1.875) (4.725) | (4.694) (7.875) | (7.855
)
5.00 0.745 2.883 0.248 -0.284 1.883 4,580 —0.552 0.542 3.456 6.211 0.143 | -0.062
10.0 0.565 3.550 0.488 -0.503 1.172 5.115 -0.352 0.346 2.502 7474 | 0537 | -0.147
15.0 0.422 3.761 0.850 -0.858 0.990 5.759 -0.307 0.304 1.781 7./23 0.568 | —-0.537
20.0 0.329 3.836 1.225 -1.231 0.879 6.266 -0.379 0.372 1.435 8.003 0.435 | —0.568
50.0 0.137 3.912 3.383 -3.383 0.435 6.973 -1.569 1.569 0.859 9.797 0.667 | —0.435
3.927 7.068 10.212
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MobErMgqgds, 353653 Bo3wgd 0b3YbloIMms©, MB350 WYIMOL BBg30L
3960m©U, o058 IYHPbMdOO BYEH dMWMMO.

3OO E3, S1900 EYFIMOLIMZOL LELIBOZOM 30MHMdJd0 0gbgds:

x=0,Y2=0,Y,=0,
x=1, Y2=0, Y,'=0 (40)
MmIEgdLsE 3039o35M0 LobdoMgms 3bmdon 356EMEgdslicsb
tghz| — thaz| =0
A1l =3.926, A2l =7.068, A3l =10.210. (41)
50bYB0dbs300  ghmo  doeosh  36033bgarmgzsbo  3ModEolmeo
035LYBOOLOM  490gImgds;  0doLomzoL, MM  ©Mb3zsds  YIMTs
395U Mml dMo30 LogMgbol MM dzMeo dgbmdolsmgzol, dolo
39600m©ol  3609369mds  mbs  ogml  4-xg6m  Bs3wgdo, 3069
86093690 ™ds m300m Jgbmdol 3gHom©ols s Gsmo MHMEgdols dgE3wols
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Abstract

1. Scientific value of project

a) Value and importance of the project, actuality of the research/project
topic, novelty of the research. Value of the project is determined by the
implementation of these scientific innovations in practice and the optimization
of the proposed solutions of the proposed seismic insulation system for the
implementation of design solutions for the restoration of damaged residential
buildings, because in practice the use of seismic insulation According to the type
of building.

Importance of the project is confirmed by the technical-organizational
efficiency of the project, the most painful and costly but critically resolved
process of reconstruction and reconstruction of damaged residential buildings in
Georgia, in a planned, gradual, most accelerated-reliable G5 To provide a
solution.

Priject provides an overview of the problems that often arise (including in
large cities in successful European countries) when dealing with issues related to
the maintenance and modernization of existing civil funds. Moreover, this is
noticeable in the case of the current population of Georgia, which has suffered
greatly on the one hand, the increase in seismicity of the territory by virtually
one point; And on the other hand, the abolition of the existing service of
residential buildings in a way that was not well thought out and organized at the
legislative level, the creation of a more effective service of substitute, adequate
or professional workers, as soon as the old one is abolished. In this regard, the
project will consider the main typical groups of existing buildings, according to
their types of wall materials and load-bearing construction systems. General
approaches to the issue of modernization of individual buildings will be given.
For the increased seismicity conditions of the area, one of the main approaches
to increase the seismic resistance of existing buildings will be proposed
reconstruction-strengthening of the load-bearing structural system of the
building through construction-installation and installation of seismic-insulated
metal frames inside the building. Based on practical experience and program-
complex method of calculation of spatial (both linear and non-linear) calculation
of load-bearing structural systems of buildings, it will be concluded that in each
case, the need for reconstruction and modernization of the building must be
determined. With a detailed study of the condition and in-depth 2 analysis of
seismic  resistance. Determination-selection of specific solutions for
reconstruction, as well as comprehensive engineering-calculation and technical-
economic analysis should be based.

The project will be an attempt to raise a number of important or
problematic issues identified in the process of implementation of the mentioned
works for consideration and their further discussion-definition-clarification-
solution to increase the buildings seismic resistance.

Novelty of the research

Damage criteria for damaged buildings will be introduced according to the
speed of opening cracks in the bearing-load structures, which should be an
integral part of the existing city housing fund-damaged building reconstruction-
reconstruction methodology. With an approach, but definitely in order to
resolve; The concept of emergency relief reconstruction-reinforcement-
reinforcement for construction for one specific group of damaged residential
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buildings (for "buildings™ built at different times and with "built-in parts™) will
be developed; A concept of restoration-reconstruction and reinforcement-
reconstruction for mass-serial groups (types) of capital buildings will be
developed for a relatively reinforced group, for large-block multi-storey
buildings; Three methods of reconstruction of damaged large-block multi-storey
buildings will be proposed: arranging additional metal frames in the interior of
the building with seismic and system-variable, seismic insulators in the current
terminology; With reinforced concrete pylons on the whole height and perimeter
of the building and arrangement of loggias in their space; With the addition of
pylons to the longitudinal facades of the building and the construction of the
floor / floors from the top of the building, with the arrangement of additional
frames with seismic insulators, if necessary.

b) Project goals and objectives. The goal of the project is to use effective
restoration-reconstruction methods, consistent efforts of professionals and joint
maximum mobilization of the country's capabilities to significantly reduce the
expected catastrophic consequences of earthquakes, to contribute to the In the
still difficult conditions of increased seismicity and transformations. To achieve
the set goal, the following main tasks are envisaged: to clearly and distinctly
define the crash criteria for buildings; Develop a concept for dismantling
reconstruction-reinforcement-reinforcement  of  emergency  status  for
constructions (for "buildings"” built at different times, with main and built-up
parts) for one specific group of damaged residential buildings; Develop a
concept of restoration-reconstruction and reinforcement-reconstruction for the
group to be strengthened among the mass-serial groups (types) of capital
buildings, for large-block multi-storey buildings; Methods of restoration-
reconstruction-strengthening of damaged large-block multi-storey buildings
were selected; Consideration of methods of restoration-reconstruction-
strengthening of multi-storey large-block buildings, elaboration of methods of
restoration-reconstruction and reinforcement-reconstruction of the existing
municipal housing fund, with appropriate-conclusions and recommendations. A
practical idea for increasing the seismic resistance of large buildings without
evicting the occupants is presented. In our view, such an approach would avoid
the capital costs associated with liquidating large-scale non-hazardous buildings
and the cost of constructing new earthquake-resistant buildings instead. The
proposed method of increasing seismic resistance is simple, easy to implement
and does not require large costs. Large block constructions mean the part of the
building that protects it from external influences. They are required to have
sufficient strength and durability under the impact of vertical and horizontal
loads and must meet the requirements of durability, fire resistance according to
the building class, as well as the requirements of high quality of heat and sound
insulation properties. Be reliable and seismic resistant.

c) Research methodology. Methodology used for reinforcement-
reconstruction of buildings in the project: method of strengthening joints with
metal structures; method of inserting stiffness diaphragms; Method of
strengthening the foundations; Method of protection against deformation of
ridges and spools; Wall reinforcement method of arranging reinforcement mesh;

As well as the methodology of strengthening-reconstruction of monolithic
buildings, namely: the method of strengthening the foundation; Diaphragm
reinforcement method; Deformation reduction method; Roofing reinforcement
method;
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To strengthen a brick building: a method of double-sided reinforcement of
walls with reinforcement; Method of strengthening joints and openings with
metal construction; Filling cracks with different methods; The method of
Alexandrian brick formations. 3

d) Local and international scientific collaboration, compliance of the PhD
student’s visit abroad with the research topic.
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