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Abstract

Development of quality infrastructure and its international recognition
is a guarantee of free circulation of any industrial products on the world
market. The process of globalization, diversification of markets, stricter
security conditions put on the agenda not only the development of the
quality infrastructure, but also the introduction of equivalent rules in the use
of all its elements - standardization, metrology, accreditation, examinations
and the quality system.

The aim of the paper is to find information for companies operating in
the construction business regarding the use of quality infrastructure elements
for their activities, which ensures their competitiveness and the ability to
work according to the required norms: companies will receive information
on what type and level of service quality infrastructure bodies can offer in
Georgia.

In the paper, it was investigated in what dose and in what form the
construction and development companies in Georgia use quality
infrastructure elements. For this purpose, the following was conducted: 1) a
study of interest in purchasing real estate, which showed us that Georgian
customers still do not know the importance of quality infrastructure
elements, but they know that the use of the standard is very important; 2)
Research of development companies showed that international quality
management system is used by only one Georgian company. As for other
companies, they have not implemented a quality management system, they
are guided only by internal standards, fragments of the quality control
system are also implemented and Russian SNIPs are used. - have European
and British EN standards. Since a large part of foreign standards are not
translated into Georgian, laboratories try to translate them with their
resources, such standards are mostly used for domestic use. Quality control in
laboratories is carried out by the laboratory itself.

As research has shown, construction companies use private laboratories
to calibrate tools, as well as refer to the Institute of Metrology, where there is
already an updated laboratory of geometric measurements, through which it
is possible to calibrate geodetic measuring devices: optical and laser levels,
theodolites, tacheometers, and which is internationally researched. At the
same time, based on the association agreement with the European Union and
the agreement on free trade, the country's obligation is to create a developed
quality infrastructure and, most importantly, to harmonize it with
international rules.



The main obstacle to the development of quality infrastructure in

Georgia is the lack of awareness of the role and importance of quality
infrastructure, both on the part of the customer and the regulatory and
decision-making bodies. Customers do not know what to ask for, they ask for
a durable building, they like good infrastructure, a properly planned
construction process, but they do not know that all this can be achieved
using quality infrastructure.
As the research showed, the customer shows more trust in the private sector
and wants a hired private expert to confirm the quality, rather than the state
and the company itself. Therefore, the state should ensure the development
of quality infrastructure elements that belong to the private sector.

In order to encourage the development of quality infrastructure, the
government should encourage companies that use quality assurance systems
(international quality management system) during state tenders. The
introduction of the mandatory insurance mechanism ensures the active
involvement of insurance companies in the inspection process of
construction companies and, accordingly, the need to introduce voluntary
quality standards and systems, which means more guarantees.

Today, despite the fact that there are many newly built residential
buildings in the big cities of Georgia, there is still a demand for old built
apartments. At the time, these buildings were calculated by means of CHull
and, although they meet the conditions of strength and stability, they no
longer meet the conditions required by European standards. That's why we
were interested in checking some buildings built in the last century with
new requirements in mind.

The upper station of "Avlabri" metro station built in Tbilisi in the last
century and St. 17-storey building located at the intersection of Vazha-
Pshavela Avenue and Marizhani Street in Thbilisi; Both buildings were
recalculated with snips and Eurocodes. From the recalculation of the upper
station of "Avlabri" metro station, it is clear that the project will no longer
meet the European standards, because it is reinforced according to the old
Soviet norms (A-I, A-II class reinforcement is used). In addition, the building
was calculated under the condition of a 7-point earthquake (A=0.1); Today,
as we know, Tbilisi is in the 8-point earthquake zone, and the calculation is
made for the dimensionless earthquake coefficient A=0.17. The calculation of
load-bearing structures was carried out through the licensed computing
complex "LIRA SAPR 2016" based on the finite element method. The
reporting model is spatial. The recalculation considering the 8-point seismic
loads required strengthening of the existing columns, which was caused by



insufficient reinforcement and damage to the concrete protective layer,
which caused corrosion of the exposed reinforcement. Reinforcements of
class A-II were used in the roof cantilever slabs, the thickness of the
protective layer was violated, which made it necessary to dismantle the
cantilever slab. Although the strength and stability of the double-curvature
roof shell is satisfactory, its reliability level according to Euronorms is
unsatisfactory, because the metro belongs to the place of public gathering. As
for the second building, it is located in St. At the intersection of Vazha-
Pshavela Avenue and Marizhani Street in Tbilisi. The building consists of
three blocks A, B and C. The blocks are separated from each other by
combined seismic and temperature seams. The report is done for Block A, the
building is 15 storeys high with two underground floors. On the part of the
building, on the side of block B, there are two additional floors, that is, there
are 17 floors. Normative loads with Snip and Eurycode are identical, so the
oscillation frequency and periods are the same. According to the results of
the report, the reinforcement in the columns, beams and slabs of the inter-
floor roof with the calculation made by Eurcodes is less compared to the
result obtained by Snip. Also, the horizontal displacement of the building
obtained by Eurocode is less than the displacement obtained by Snip. Perhaps
this is one of the reasons why the new investor decided to dismantle this
building. From these examples, it is clear that if we want our projects to meet
the new European standards, we should move to Eurocode calculation.
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393039 gdsl  Bodo®mzgwml  GgMHo@MmM0sbg, Gmdol  ffazdoi 6oL
155396 ™. (9L LEIBIMEHgd0s: ISO-U, IEC-ol, CEN-olb, CENELEC-ob o
51939  LEbgEIFoBMMSTMOHOLO  MMYBOBsEoOL  LEBBIOEHd0, ,GOST*-
900).

LEHobIMEJOOLS s  BHJb03MM0  MYaEsdgbBHIOOL  F0LYdS/MYAOLEHMOGOSL

SBMO309wgdL  LoxsOm  BsdsMmwol  099MHOEOMWo  JoMo - LodsMm3zgerml

UGH96IMEHJIOLS S FYBHOMWMY00L GHM3bME0 LsosggbEm.

33090005305 033l F90@g80 3064980 53639000D530Sb:

L5OTMEEM S BOIIWOBOM WHOMEISEHMOIOJOO;

05395606930 25HDMmIZ0L LsFwY5Eg0gd0L MBI MMY6O0DIE09dO;
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*  3MHM©I300L, 39OLMbsrol, 396gxdgbEHol LgME0B0IsE0L MOABMYdO;
e Loobl3gdom MmMsbmgdo;

*  533MLIGMBL3MOEGHM LTMsgdgooL FHBOLMZOL Z5MPOLMBIDY BHYLEBHOMJdOL
396¢®900.
53609035300l dMbO3M390eo@ LoFoMms J0305MmMMm LLOS - 9309OGSEO0L
9600560 9MOM36mwo MEOYBMU - 53090300l 396EGHOU.
1.2 bosGolbol dsermn3z0l LoliEgds 889bgdwrmdsdo
BodsBOM  MODOYOHNHMDOJOOL  30MHMdJddo  boolbol  msbsdgmmagg
UGH9bINGHJdOL Fomfgzs MIMzMgbo LEBEOWBsz0s BydoLdogmo LoddEszMOLs S
36MHmR0¢ol bsddgbgderm 3md3sboolmzgol.
15339gbgderm  3mB3sbos - gl sMoL  LsdgMEbgm  LdogdBHo,  OMIEOL
1bJ30mboGmgdol doMomso d0Bsbos oligmo bsGolbol bsddgbgderm Mmool
Do@0mgds,  OHMIgEoEg  ©93059MmBOgdL  LoBMYsMGdol  Jmmbmzbgdl o
BOM6390gmxBl 3m335600L FoMrds@Hgosl doBsMBY.  LodSBOM MOHD0YHMOJOOL
3060Mmd90d0  3MMEMJ3ool B bsdolbo, 3OHMEJ300L B  Bolib,
9Jb35GSE300Ls s B9dbodMGo  IMALIBYMHGIOL S  boGIXJOD  gPMS©
33930690,  OHMamO3  3mb3MM9bomr  dMIMWsdo  godstrx39d0l  dm3m3ggdol
953500  30MMds.  BsddYbgdwm  3OHMEYJgool  boGolbo  FoMdmoaabl:
LUGObIMEGHI0om,  3H9dbozmmo  doMmdgdoms  ©@d  3MMgdBHom  ©OIYgbowo
UogJu3EMsBo3om 30093900l  GMOMBEEOMBSL,  BMdgwms  F9d39MmO0mMa3
15dd9bgd M 3GIMEMJ30d 93059mz0egdl Jolisdo ffoggbgdre dmmbmgbgdls“s.
L59OMSTMOOLM 3M5gEH03500 IBIMHROMOs WS 9dBHOMEOE FodMm0Ygbgds
LGobsmE0DsEoOL LogOMSTMOHOLM 6560Ds3go0ol doge 300900
LAHObsMEgdol ISO 9001 ULgMmos, MHMIgEog obLlyBEOZMZL boMobbol  ds@rmngzol
LobBHYIoLb JMMbM3zbadL bgdoldogMo MMYIBOBIFOOLMZ0L, GMIGELS3 LFOM©IOS
dmdbdsmgdeols  dmmbmgboll  dvdogzs  3T9YMBogdoLs s  B0dobatg
B®dsBHome  Fmmbmzbgdmsb  Jglodsdolmdol  ©@gdmbLGMmoMmgds. 333560900l
LgOGHOBOE0MOS  boGolbol  LygOmdo  bmGMEogwgds  BEObIMEGH0BIE00L

5 (ba®obbobs s MLsg®mbmgdol 3969xd96E0L HMEo msb53gMM3Y bsddgbgdenm, 2019, a3. 54;
3H356058300)
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Lo9OMITMMOLM  MOYBODBI300L  Bogh  93090GJOMo  1d0gdBHgool  dogM,
Gdgemsz 30603900 9430 MRWIGds 9ILBEGHWOME 3m630gGHwo 3md3sbools
36MHm©YJ300L  gLsdsdolbmds  bstoLlbol ImMbM3gbgdmsb. LgMEGH0R03sGH0 b sGOL
bsGolbol ©s3s@sLGMM9d9wo Mm3mdghEo, Mmdgwog dgbodegdgeros 2s0i3gL Lbgs
5 Lbgs mbgby:

* (3500399900 LMoL LoJMmberobs S BMALILYMIOOL LYMEHOBOZSF0S;
o LHoMIMM-BH9dbmemyomMo 3OHMEILYdOL LM EHOBOIHE0;
e 30335600l boolbob LoliEgdol LyMEH0B03oE0s.

AbmREomdo  sOLBYOIMOL 89300 MOYSBOBIE0s, MMIWGdoE  SHMME30Ygd9b
30335609080l  LgMGH03035305L  LogMmsdme@obm  mbgbg SAI 9001  LgGool
UGHODIOGHJdOM. JM-gOHDO  SBYJDO  5MYOIMo  3md3sboss SAI  GLOBAL-o,
MOmdgog 1922 §ewosb 3996430mb06Mgdl s Fo®mdmowygbl dbmREroml wowge
LgIOGORB0ZOEO0L  MOPSbML. ®golomzol  Jbmxzomdo  SAI 9001  Lg@ool
LE9bIMFHJO0m LYOE0TO30MGOos 500000-Bg dgBHo MORB0B305, T TmEOL
obgmoEbmdowo  3m33560900 s ¥MBIdO, OHMIMOGIOES:  KIBIMOETMEGHMOLO,
0mdo, 303999030, bgbiB ey, 330, Lodgblogss.d.

3003560500  LEgMHMsdMOOLM  BEIBIMEGHIODY  ©IxRMIbgdmwo  bsGolbol
LobGgdol sbgMy3s bgwls MHymdlL 3ma3sbools 3mb3MMgbG Mo M30M5EHILMdOL
9m3m390oLs  ©@o  dom  FoMToGgder  gmbdaombo®mgdsl.  badolbol  LobEgdol
9696 35Lm96 353800900 15FMTomgdol MEMYSBODYOILS S JMMOHPObSEOL
SbMmM309wWgdL  MOBOBs3o0L  BsMoLbbol  Lodlobm@o.  boGolbol  LsdLEBLYGOL
565800 M™gems MHo3b3zo ©sdMm30YdME0s MEOYIBOBIE00L ToLTBHIdYILS s Too
doge gLl gdgwo  gbdiogool  LoOmMEgHy.  BsdoLbol  LsdbsbmEmo
350005 2obLEBOZOML  LoobgobMHm-39dbozmMo  3gdlmboswol  1mbjsogdo,
35Lbolidy)dE™Mdgd0, 35¢0EYOMWYdGd0 s  LBsddghgdwm  MdogdBHOL  boGolbols
BOMb390gmBolm30L LsFoMm LsHoMIMM-3H9dbozmemo GHodob dss(Yy39E0wgdgdols
900900L 1535 g0gd0. bsGolbol Foserm30L LobEGHYIoL BsMYEGdTo IBOLLDBPVZMYdS
LEAHOMIGHMOMO  obgmBogdIBOL  LEHIGMLO S  BMBJ309d0, bBmOIsEHOWWO
©M3m3963900, 3900MOMEMR0MHO oL gd0, (35¢0399I0 39ds39d0L YRWGOJIO S
3990930 5b5dYOdMIM030 0BLEHMYJ30930L Loboom s 9.8. 3bsos, MMI
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15dd9bgdErm 333560580 boGolbol LolEgdol 9x39dE0sbo  BbdomboMmgdolmazols
9O0-9OHMO 5930 GIJ0 F0MMOSS B 3ZOX0R0GE0VIM0 39MLMBIEIOL SGLGOMDS,
OMamOE3  dmomm©  bo®olbol  JosMm3zolL, sbgzg 3mA3sbool  Logddosbmdol  bbgs
b3gM™gddo. Lsddgbgderm 3033560900 39MTsbgbGH IO SBMM309wgd9b bsGoLbOl
139305EOBEGHMS 3350RBOZOBO0L  5F5VEGISL, o MEMPYdsm b3oslbgs Labols
A®9b0b2900 BsGOLLOL  3MMbom s FosBbosm LEOMWOo 0bBMOTs305 baolbols
L59MMSTMOOLM  bEHIBIMEJOOL Tglobgd. Lsddgbgderm MmMPB0BsE0gdo botolbols
bge™do 5gBHoMcms© 094gbgdgb sbgzg dmIMBsgzgms BoBHYMH0SME s FMMIEME
L3030 GdL s byl Mfigmdgb dom 35609MHME BEOSL.

15899690 3003560500 3obobogds
bsolbol  MHOWMb3gwymaol 99daao  sb3gd@BHgdo:  LsdTYbgdw™m  IBMEYYJ3o0L
399603796 306HMm0gdmMB  TgLsdsFoLMdOL  bodolbo;  1sddgbgdwrm  3OHMmEJzool
30bLEOWMJ300L batrobbo s Bdd9bgdwm 3MM©YI300L BMbJz0MmbowrmEmo bsGolbo.
15339690 m 3OMEMI300L bsMOLLOL YBOHMBlgELYMBI© g0 Mbws 0dbgl
bo0olbol Lsdogg S139JG0, 930LM30L 30 Y30 9dgE0s Bsddgbgdwrm 33560580
39043656 batobbol LolEGgds, MMIOL godsMrMMEo BWbJ30MmboMmgds oMM gbl
15889690 m  3OHMYJ300L  Fosero boolbol Fowfigzol sMEOWGdIE  30MMISL.
15839690 m  3335600L MBMS3MYLO HTMEIBSS BaIOLLOL LGBIOHMTo MOYIEOBEOOL
dogbom  bo®olboll obgmo  LolEgdol  BsIMYse0dgds, MMIgwos bgwl  MHymdl
M62560Do300L  Boghmm  3mwoG03ol  MJoE0BsE0sL  boMolbol  LggdOmdo @
MBOM6390gmxzl  bsdIgbgdm  3OHMEJ3ool oo BsMOLLL.  1ydTgbgdEOM
3603006 boGolbo 30030655  ©TIMIO0EIOMEO,  MMIMOF  La3MMgJEH™
LsIMTomgdol,  sbggg  LOFAYBYOM-BodMbGogm  Bsddomgdol  Fgberyergdols
A99bmmaog00ls @  9dmygbgdmemo  Lsddgbgderm  Bsbogrgdol  ba®molibby.

15989690m  3m33s60580 boGolbol  LoliEgdol Bsdmysodgds s FsMMZS
dmombm3zl Moo bmMIs@GH0Mwo ©m3Mdgbdogool 9998mdsg390ol, MHMAGEms sOBYOMDS
(30009090 30OMBSS boolbols LobBgdol 2sdsMMMwo BMbJE0MmboGmgdoLm30U.
bo®olbob Lol gdol 53mbdEombo®mgdolmgzol bsFoMmm bm®Mds@ oo ®3dgb@szool
AmEMEMds  ©IM30IOMW0s, MERBOBsE00L 3MmWoEH035%g boGolbols Lygmmdo,
159§0056MdOL Aol EHSdYODY S 30335600l MMY6ODBFOWMW bEHEYIEHMMSDY.
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bs6olbol dgbobgd Lobgeddm3sbgerm m3mdgb@oool 99dw9dsgzgdol dMmglo
990dgds o0g4mlb M599b0dg 9B935: 30039 9Bo3HY bmMEogwgds boolbols
LobEgdol JoMHOMOPO 35653gBHMJOOLs s F0TMMNYYOGdOL BoMYSE0dYdY; Tgmr
9®93%B9 80800bs6gMdL 306039050 0683MEOT5300l 25534 ds3905; dgbsdg 9BS3BY
bmGE0ggds bbgs o Lbgs Lobolb Lsdmdsm ©™3mdgbEgdol dowgds, MHMIWgdos
dm0(35396: 9B NH  0bLEGHMMI3090L,  3MB3OIGHMI  FgOMEMEMYOsLs
9900Mm035L,  dOMIomo  3OMELYOOL  MOYSBOBYOOL  Bggdgdl;  BHgdbmemaom®mo
36MHm39L900L  49BbMME30gWgdol  Bvdgdl; bsGolbol  3mbEGHMmMEOl RMMIOLS  ©
15 909gdL, boobbol Tgbobgd sbgsm0dgd0L Hoeragbol BM®IYOL. Loddgbgdwm
3033560500  boMolbol  LolLEgdol  BoMrrgddo  BMOE0JEIYdS  (35E3JIW0
15999bgdMm  MBd0gdBHOLMZ0L  boGolbol  MHBEMB3gymRol  0bogoISEIMGO
36OHMaM5doL 3853905, OMIGoE ™30l dBOOZ FoMmdmMmowygbl d0BbgL-g93dol
09050029090  Bofloewll s BmoEsgl 08 3mB3MgEHo  Lodwomgdgdols o
PO N OT Tefylagle} ©mbolidogdgdols Bodmbomgoml, MOMIgerms  459myqbgdss
3309090 3060MdsS 3:b3ME o Lsddgbgdwrm Md0YJEHOL g0 baGolbols
2BHMB39LOYMBs©. batolbol 3HmyMsdols 99doygbarmdsdo s1939 HoMmdmoygbowo
mbs 0dbgl 99990 0683MmETs30s: s15Fg6909w0 MdOYBHOL dMmIeg IBIBOSMYDY,
®309d3HoL  3mbLAHOJ30Mo  MO30LGOIMYdbO,  goBmYgbgdmwo  LsTgbgdEM
399bmema0900, 339600c0MmdOLIZOL 930w gdgo  F5EHIM0sWMHO, FOM0MO S
130656bHO OYLMEOLYdO s 9.8. boGolbosbo Ls3dgbgderm 3HMI300L dolowgds©
L5FoOMS boolbol 3MbEGHMM®o 1sddgbgderm Mmool dmgwro LsbogmEbwm
3030l 3563d0¢BY, sfYyqdIemo HobsbodMmmgd@m LsdFsmgdosb - FMI3MYOMEO
15839690 MB30gdBHOL YIMBESg0m. Lsdd9bgd™m 3MHMPYJ300L @S 3MHMgdEgdols
6900L30gH LEHOSO5DY MBS Fo3035¢OLHObM™M, OMIMOE LogHMSTMOOLM, 1939
96®36mwo UGHobIMEHJdOL dmmnbmgbgdo. Loddgbgd™ 36m9gd@ob
504o39dGMOHmwo, 3mbLEGOMI30mwo s BsobgobGmm  bsfowgdols dglsdsdolbmds
5005090 BEIBMEGHIdMb  dm{dgds, MHmymeME ©s9339000  ABsMOL,  sbg39
d9L53530bO LobgAFozgm MOABMIdOL JogH, HMIEGdTs3 b FoLiggb 339690 MdOL
5§ygd0ol bgdsmrmgs.
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U5dd9bgdEm  3MHMYJ300L  bo®olbol Tgx3slgdolsls  godmoygbgds d9gdwgyo
9900m©gd0:  0blGM®MIGBGHIwMMo, gJudgHGHwo s FJsMYIPOMO  FgoMPYdO.
306390  dgomOo  IxdbgdmEos  B3gE0swmO  4sdBmdo  0blEMMAYBEHIOOL
3990mygb905b9, dgmeg dgomEo - 953dbgds 9Ju3gO G gx3sligdgdl, bmem, glsdy
99000 - 5Bl bo®olbol Bsgd@omcmo IaMdsMgmdol sdbsbgguo dsbgz9b90mgdols
390569d5L Tgbs05doL BEBObIMEHGOM6.

50L603653005, GMI umBomTo bsGolbol 3mbEHMMEOL LobEgdobsdo Lbgs
©> ULbgs doamdgdo  499m0ygbgds.  8ogo0mo,  999M03M 3335609030
360Hm©YJ300L  BsoLbBy  35LboldygdMds  930LMYdsm  3Mm35Bool  boGolbols
3MBAHOMEOL  2obymBoEgdgdl, bmwm  053mbMm  3m3356090d0 - 30335609830
554393 Lofo®mdmm 3mT9gdl, 30650096, 0s3mbmEmo d9bgxdbE0 0m35wolobgdls
LBofo®dmm  3mTgdol  IMIBOEIOOL  3OMAGMSTsdo  boolbol  BEOWME39wgmzol
b5300bgdoL LEMMEgMBOE? FgbFogersls s, dglsdsdolis, 33gdL §35WdI0Y MOZ3056m
d9LOMEgdIen Bsddoml bomolbbyg LEWMwo 3slbolagdamds 6. dgwgosdo s
Bgbgndo boGolbol  Lobgedfonm  HBgsdbgggwmds bm®Eogwgds dbmErm
39bL53MPMHGdMo 9609369 mdoL IJmbg Mmd0gdEHdoL 339690 MdOLLL, bmem, bbgs
d90mbgz9390d0 Logddgdo 9gmH™M39ds SR MdM030 d096gdMdOL Fo3MbEHMMEgdgO
MmOobMmgd0, oMo 53oLy, FIGBgdMBOL bomolbo  2oblszmmcmgdom  Mdmsrm©
0593390L d0g6 B9s3b739wMdOL A5BbMM 309000 3MbEGHOMMEIdS. OHMAMO3
fgLo, 899690cMdoL  Lobgwdfoxzm BgITBY39EMds Bobsblgds Lobgwdfozm
00X 9IGH0D, bmerm, 9339000l FogH gobbmM309wgdmwo Bgsdby39wMds -
dobogg 80X IAHOWID.  2obgz0mMmdM  J39969ddo  3F96gdMBdOL  3MBEHGMOls
396bMM309gdol 3OHMEgLd0 oblv3MMMYPIMWO YMEMsEPGds gmIMds LoEIBO39G3M
300356090, o653 MIM3egl Fo0ob6do B3935l 993900 YdMGdS BrryME3
999690 mdol 3MHM@J3ool botolbo, 1939 JE0sbs Mdogd@oL ddgbgdMds.
d9L50530LO,  LOsDBPZgzMm 33560930  SJBHOO  JMBEGHOMWL  SbMOEF0gEgd9b
989690 md0l  bomolbby. Bgodbg39wmodol  smbodbwo  LoLEGHIIS  3961RO8S
336MHMBOMYOME0 51939 930-bd S 053mb0sdoi. 93O™M30L  MIMmIZ3EgL  J399sbsdo
(39635605, ©B0s, BmEZ9ga05, 0byerobo) 3o ddgbgdmdol bsGolbol 3mbEH®meo,

18 (LdsBMM LOLEHYFOL Logrydzwgdo, 2001; xmbo d0F0s830¢00)

33



239G9LHos©, BMOE0IWEYds 5R0WMdM030 bsddgbgderm 0bldgdogdol dogm!.

Logodmggermdo dd969demdols Bgsdbgozgarmds bm®mEogwgds 3sbmbom
»89d9MM39wmb  LogMEoL  IRYRTIMYOOL,  OJoBIJAHMIOMWo s  b¥FgbgdEM
b5gd0sbMdOL  3mgJuo®. 50bodbmmo  3mgdbol  dobgzom  bmGEogwgds
909690@md0ol  Loxs®m, 3H9dbozmcmo s  MLOgOMbMgdol  BgsTbYE39WMds.
989690 mdol Loy oM™  Bgsdbggguwmdsl  sbm®Eogwgdl  dMboodswo@gdo.
989690 md0l 3996036  BgITbr39wMAL  SHMME0JIOL  5360900E OO
0bL39dGHoMgdol MmEYbm 96/s LgBE0BoEMYdMo 9dudgMEo (Jowrsd MdoErOLOL
9mb03035woBgBHol  oge  gobbmM309mgdme  36MMgdBHgdbg - saM9gM3g oy
030obol 3b0E035¢0BgBHolL dogh ©oxwydbgdmwo 0wMOOMwo 3000), bmwwm
d89690@md0l  MLsROMHMGO0L  BgITHIOZIWMOSL  SBMEM309egdl  Lods@mggwomls
396mb3gdmdom  oygboo,  Fglodsdolo  3mA3g@9bgool  ddmbg  3o6o.
909690md0l  Loxs™m  Bgodbgozgumds  s6oL  Lsddgbgdm/LobgdsGN3m
306mdqd0L  dglermewqdol, 899690 MdOlL  MLOBOMbMgdOL,  F9bmds-b5g90MdolL
996353530580 FowgdoLy s LodoMm39wMmb 356MmbdEgdemdom ogbowo bgs
dm»bMm36900l JqlermeEqgdol HgsdHYOZIW MDY, s3MNM39 bIdsMM3M dT9bgdEMdOlL
36 Logdo®mm39wmb 356Mmb3YdEMdOL sMM39300 obbMM309wgdmwo ddgbgdcmdols
3993965 5 BomObs™ MYoa0Mm9ds.

389690 mdol 394603796 ©9053b90390 ML SbmME09w90L
536900390 00bL3gdGH0MGOOL  MmMRbM  9b/s  LYOGHOBOEOMYdIMWwO  9Ju3gedGEo.
53609003900 0bb3gdBH0MJOOL  MEOYBMS  3OMOYJBHOL  MLIBOPbMGIOLs
5308 Bso  80dmg3930L  3m©gJbom  AobLIBP3IOMIWO oMo,  GMIgEwos
b 309w 9dL 399690Mmdol Bgsdbg3gemdsl 53 3mE9Juloms s Bods@mzgumls
Ubgs Lo39bmbdaderm s 396MbJd399gds0g BmGmTsE0o 59@gdom ogbowo
Poboom. LgOGHox0E0MdMwo  9dudgOGo Mol LodsGmzgumlb  356mbdpgdemdom
3obLOBOZOMEo 3060, MMIgwog  Tgbsdsdolo  LYMHEHOBOIIGOL  Boxgwmdzgw By
b 309w 9dL 399690Mmdol Bgsdbg3gemdsl 53 3mE9Juloms s Bods@mzgumls
Ubgs Lo39bmbdaderm s 396MmbJd399gdsMg Bm®mTsE0Eo 593 gd0m ©ogbowo
Poboom. . Jowod  mdowrolol  dmbogodswodg@ol  8ogh  gobbm®mEogwgd e

17 (Building Regulations, 2005; Office of the Deputy Prime Minister (ODPM))
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369JGH90bg 99670 ™mdol #H9dbo3Me Bgsdbg39wMdsl sbMmM(309wgdL 50939
Jowsgd mdo@olols 3MboEodswodgdol dogH ©sxwdbydmeo 0vMmoEowo 3oGo. I
o II 3emslgdol  Jgbmds-65290mdgdol  389690wmdol  59dsm™M3900lL  IREMdE0
MREg059mboos, bogom IIT s IV 3e00ligdol d9bmds-65390mdqdol d89bgdemdols
6905(73900L G MdYO 35¢EJOI0s 1sTGhgdEMm MdOgJBHOL 0bL3gdEHoMgdOL
396bmOE0gwgds 933900 53090EJOM  0bL3YJBHOMIOOL  MERYBML  5b/s
LYOGHOBOEOMPOME  9Ju3gOHGHL  Fglsdsdolbo  bgendg3eEgdol  Loggmdzgaby.
5360900300 0bl3gdBHoMmdoL  MmOsbm,  LgdEGoxoE0MIBMwo  9du3gMEGHo
35QJOMI0S sdols d9qLobgd 395¢3)9mdobml d99690¢md0l Loy oG
B959b90390Md0L  MmMPsbML.  30969dmdol  3gdbozmmo  Bgsdby39Mdol
39685bMM 30909090 35bbolidygdgeos dob 8oge obbMOE0gwgdMwo bsdwdoml
LoLjMOgbg ©s ol FogH SLsbwmo 0bxgmOTs300l 65030MdIBY. dT9bgdwMdols
3946037960  Bgs9bg39emdol  gobdsbm®mEogwgdgmo 35 gdEos  sfoMdmmls
909690 md0ol 36OHMELOL s3LLb3go M3MTGBESE0s. 98 MIMAGBEEOOL Fo®mBmgdols
D9Lo 3960LIBOZMGdS BodsMrmz9wml Fez3MMIOL IYIbOgdOm.

I s IV 3wsligdol  896mdo-bs3gdmdgdol  88969dermdols  36HmEglido
989690 md0l 69050039008 dGEMdYEds 96 dd9bgdMdOL 256dsbmM30gwgdgEds
306035 7bs ©s60dbMmL 339690 MdOL MBsROMbMYdOLMZ0L 3sliybolidyqgdgwro do6Mo.
09 I o II 3¢05lgd0ol Jgbmds-Hogqgdmdgdols 3d9b9demdol 3Mmgldo dd9bgdemdols
69039006  IREMIgwo 96 60odbogl 889690 mdol  MLsROMbMYdOL
B9059b90390L, 356 1300006 Mbs QobsbMEM0geml Fd9bgdMmdol MLSROHPBMYdOL
B953bg390Mds. . Fd96gdMdoL MLIRODLMYdSBY 35LbolidgdgEo 3060 SO
LogoM3geml 356MmbIYdMdom ©oYIBOE0, Fglsdsdolo 3md39gEH9gbiool ddmbg
3060, MHmdgwoi 39603636 GH Mo 98mfdgdl  ddgbgOMBdIBY  @ILEJIGOMEO
139305olE OO0l doge 889690 Mdol  3OHMEgLd0  MLOIBODBMYdOL  Fggdols o
Bm®3900L 3358 O B0 IMPZg30L Fgdmbgzgzsdo 530l Tglobgd SBHYMd0bydL
909690@md0l  Loxsd@m  Bgsdbgzgwmdol  mMsbmlb,  MHmIgwoz  0©gdl
LogdoMmzgeml 356mb3gdemdom oy boe HBmIgdL.
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Lofyolio dmbs3gdgdo:

Properties | RC | Steel | Brickwork | PR type
List of stiffness types

WO S b oL

(] (o] () () (o] () () (o] () () 6]
e
(S |

Q0Q

. Rect.
. Rect.
Rect.
. Rect.
Rect.
Rect.
Rect.
. Rect.
Rect.

bar 15 ¥ 15 (Rigel15x15)

bar 40 ¥ 40 (Column<40x40)
bar 33 ¥ 49 (RigelColumnZone)
bar 40 ¥ 50 (Rigel40x50)

bar 50 ¥ 50 (Column50x50)
bar 50 ¥ 50 (Rigel50:x50)

bar 60 ¥ 60 (Column&0xal)
bar 43 ¥ 79 (RigelColumnZone)
bar 80 ¥ 30 (RigelColumnZone)

. Rect. bar 50 X 80 (Rigel50x80)

. Rect, bar 40 X 100 (Rigel40x 100}
. Plate H 15 (Slab18)

. Plate H 16 (SlabRigelZone 16)

. Plate H 16 (SlabColZone)

. Plate H 20 (Diaph20)

. Plate H 20 (Pandusi2d)

. Plate H 80 (Found30)

3bMoo 1 gamgdgb@gdols 339mgdo

A | B | [
Property table
Parameters
Stif.type Name (sections-{cm) finite rigidity-(t,m) distr.weight-(t,m))

1 Rect. bar 15 X 15 (Rigel15x15) Ro=2.5,E=2.34e+006,GF=1
B=15H=15

2 Rect. bar 40 X 40 (Column40x40) R0=2.5,E=2.34e+006,GF=1
B=40,H=40

3 Rect. bar 39 X 49 (RigelColumnZone)} Ro=0,E=2.342+008,GF=1
B=39,H=49

4 Rect. bar 40 X 50 (Rigek0x50) Ro=2.5,E=2.34e+006,GF=1
B=40,H=50

5 Rect. bar 50 X 50 (Column50x50) Ro=2.5,E=2.34e+006,GF=1
B=50,H=50

6 Rect. bar 50 X 50 (Rigel50x50) R0=2.5,E=2.342+006,GF=1
B=50,H=50

7 Rect. bar 60 X 60 (Column&0xe0) Ro=2.5,E=2.34e+006,GF=1
B=60,H=60

8 Rect. bar 49 X 79 (RigelColumnZone) Ro=0,E=2.34e+008,GF=1
B=49,H=79

9 Rect. bar 80 X 80 (RigelColumnZone) Ro=0,E=2.34e+008,GF=1
B=80,H=80

10 Rect. bar 50 X 80 (Rigels0x80) Ro=2.5,E=2.34e+006,GF=1
B=50,H=80

11 Rect. bar 40 X 100 (Rigek0x100) R0=2.5,E=2.342+006,GF=1
B=40,H=100

12 Plate H 16 (5lab16) E=2.34e+006,V=0.2,H=16,Ro=2.5

13 Plate H 16 (SkbRigelZone16) E=2.34e+006,V=0.2,H=16,Ro=0

14 Plate H 16 (SlbColZone) E=2.34e+008,V=0.2,H=16,Ro=0

15 Plate H 20 (Diaph20) E=2.342+006,V=0.2,H=20,R0=2.5

16 Plate H 20 (Pandusi20) E=2.34e+006,v=0.2,H=20,R0=2.5

17 Plate H 80 (Found80) E=2.34e+006,V=0.2,H=80,Ro=2.5

3HGOEo 2 35635993HMd0

3H3060™M3900:
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List of load cases

H Load case name Type Motati. ..
1 oL Dead(D)

2 LL Shaort-term (Sh)

3 SEISMICY Earthquake(E) EAR...
4 SEISMICY Earthquake(E) EAR...

Fi

15099MMBOL 301933.

9dmdog0:

36, Lbod

9360300

306509@™bo

2.5 /02

1.1 1.35

053530

0.2 /02

1.1 1.35

Bo®RML 93L9ds 1/0

1.1 1.35

bobdm3zerg 0.2

29005bM35%Y

1.2 1.5

3600 3 ©EsGH30M3700

36, Lbo3:

7 Design combinations of loads

Mo of DCL table 2 3

SNIP 2.01.07-857 ~

+] [ ¥
Safety factor for
uLs
[ Dynamics by absolute value 55

Name of DCL table

[ seon

] Characteristic DCL

SNIP 2.01.07-85"_2

Ignore eathquake loads in SLS

lanare specfc loads in LS

normative

k
Load case No. Name Type Sign variable Mutualy exchisive Load factar Duration coef. 1.0CL 2Dz 3DCL3 4.0CL4 5.0CLS E.DCLE 7.0CLe
1 DL DeadD) Ik 11 10 1 1 1 08 08 [Ik:] 08
2 18 Shart-term [5h) 12 035 i} 1 g 05 05 05 05
| +3 SEISMICK EatthquakelE) - 10 o] i 0. 0 1 A 1 i
Ll +4 SEISMICY Earthquake(E] - 1.0 oo o 0. 0. 0 0. 1 -1

1 main

2main
Specific [Earthquakel
Specific (no Earthauake)

3600 4 EsBHZ0M73700L 3MTdobsgogdo Lbod-om
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7 Design combinations of loads
Ho. of DCL table s EE : Name of DCL table EN 193020111
EN 1330-2011 ~ %
] Dynamics by absolte value Tyme of stuctue leedl
design
Residential - nemative
Load case No. Mame Type Sign variable Mutually exclusive Part safety fact.  1.DCLT4_| 2DCLIE |l 3DCLIE_ 4DCLI7_N 5DCLIE N BDCLIS_NN 7DCL20_IY - BDCLZ21_WI
1 DL Dead, G + 135 1 0.85 1 1 1 1 1 1
2 L Leading variable. 01 + 15 o7 1 05 05 05 05 03 05
+3 SEISMICX Earthquake, Ae +e 10 0. 1A 1 1 -1 0.3 0. 0
+4 SEISMICY Earthquake, e - 10 0 03 03 03 -1 o 0
undamets) combin ZGg + Z¥oi *0di
11l Accidental combination [ULS)
V. Duasi-permanent combination (LILS) [JAccount of expression 4.23 Ewocode &
V. Characteristic combination [5L5)
VI.Frequent combination (5LS)
VIl Quasi-permanent combination (5L5)
3600 5 sBH30M3900L 3mTd0Bs30YdO 93MMIM©Om
]
5
Parameters row No. ﬁ] ¥
1%
Load case MNo. (4]
Dynamic load case type Earthquake (PN 01.01,-09)-(53) v Sail category I >
Number of analysed Relative acceleration of soil A
mode shapes Lor in proportion of acceleration of gravity g}
l:l Walues of design coefficients according to PN 01.01.-0%
Sum mode shapes with the same O Coef. of nonlinear deformation of soil KO fable 4.1) 10 ~
frequency
Coef. for account of allowed damages K1 able 3) 035 ~
Methad for summing up Method SRS5 Parameters
L ELEIE Structural design coefficient K2 fable 4)
Coefficient of responsibilty of the structure K3 table 5) 1.0 ~
Mass matrix (®) Diagonal () Consistent
Coefficient for energy dissipation Kpsi {able §) 1.0 ~
Summary table of dynamic analysis:
# | L.. Loadcasename Type Load case v... | Dynamic type values
1 3 SEISMICX EART... 53 80000 1.00 30.00 120.17 1.00 0.35 1.50 1.00 1.00 0.000 1.0000 0.0000 0.0 Direction cosines of eathquake load resultant in global system
4  SEISMICY EART... 5380000 1.0030.00120.17 1.00 0,35 1,50 1.00 1.000.000 0.0000 1.0000 0.0C
CXCX+CY'CY +CZ'CZ
Diagram o x ?

3bGomo 6 LgoldMo sGHZ0GMZ9d0 LBo3-0m



B Diagram >
Beta ;
2.5 &1
2 @
=
1.5
1}
1
0.5
a
0 1 2 3 4 5
— Graphl T
< >

BobsBo 23 ©obsdozG@mdol

Parameters row No.

Load case No.

Dynamic load case type Earthquake (EN 1998 -

Oer
L]

Sum mode shapes with the same 0
frequency

Number of analysed
mode shapes

Mo, of corresponding
static lnad case

Method for summing up
components
Damping parameter, in praportion of 1

Method SRSS ~

Mass matrix (®) Diagonal

Summary table of dynamic analysis:

39530309630 Lbo3

1:2004) - (44) ~

%o of modal masses

Parameters

() Consistent

o |

Load case v

44 400 00
44400 00

¥ | L. Loadcassname Type
1 3 SEISMICX
4  SEISMICY

EART...
EART...

Dynamic type values
1.00 30.00 0 1.7000 1 3 4.00 1.00 0.20 1.0000 0.0000 0.0000 4.00 1.000
1.0030.000 1,7000 13 4.00 1.00 0,20 0.0000 1.0000 0.0000 4.00 1.000

L

Allowed deviation for frequendies of summed up
mode shapes {in % of frequency)

3bO0eo 7 Ligolidmemo Es@300Hm39d0 930M03cmEo 8

Earthquake analysis parameters (Eurocode EN 1998-1:2004) x

Correction factor for earthquake loads
Acceleration

Response spectrum type

Subsoil class

Behaviour factor for horizontal acceleration
Behaviour factor for vertical acceleration
Regional factor

Lower bound factor for the spectrum

Damping comrection factor

Diagram o X ?
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i | Diagram JL X
0 il
Beta Hor
1 @'
=
.
=+
Ny
0.5
0
0 1 2
T
— Graphl
< >
Bobobo 24 ©0bsdozryHmdol 3mgnoE0gbdo g3hm3m©o
Lbo3:
] jEH\P 2.03.01-84% Material properties for analysis of RC structures x
e e Jedaie et Vame I
# Name Analysis... Sym... Bott.. Top(.. Side.. &I long... Shor.. Spacin. lemg.. Efl.. Ly Lz Desi.. | Analysistype  |gar -
| lsr s+ 500 Js;0 Jsoo ]+ T EET | . fconent [symmercadommerc ©
System Statically Indeterminate ~
Analysis
Design requirements
select corner rebars
[ Arrange side reinforcement in flange
< > Account of combined action of loads
PLATE Multiple contours
Account of amendments to sect.3.52 Manual to
# Name Analysis ... Wood... Botto... TopX.. Botto... TopY.. 1sg... &S Long-... Short-... Spac.. Effe... Heig... SP 52-101-2003 =
Account of fire resistance &
2 Shel : £ 58 (5 E50 > =2 030, 050 EFe— o : Mormative properties of materials for
spedific/emergency combination
Analysis precision, % % of reinforcement
Preliminary
Main
< >
3 Range for bearing capadty coeffidents
CONCRETE MIN MAX
# Name Classof... Rbn,t/.. Rbim,t.. Eb,t/{... Typeof.. Grad.. Hardeni... Service... Coeffid. SEY,... SEZ,... Distance to g.c. of reinforcement, cam
- o
1(Z B25 1850.0 163.0 30600... heavywe... 2000 natural ...  standard 0.85 0.00 0.00 al| adl
@ @ L Y B
Analysis by serviceability limit states (5LS)
Long-term cracks, mm
() REINFORCEMENT Short-term cracks, mm
# Mame R¥L... Rs,t.. Rsw,.. RYL.. Rst.. Rsw,.. RTTr.. Rs,t.. Rsw,.. 51,P.. 52P.. Parti. D.. N .. @Spaclng of rebars, mm
1@ Ac2.. 435.. 300.. Ac2. 435.. 300.. Ac2. 435.. 300.. 150 050 100 32 1 (O Diameter of rebars 1B~
Length of element, Effective lengths
Length of element
() Effective length
— = (@) Factor
WANE =
VX (] ]2 == (=[] (= [ « If Ly=Lz=0, then N<0 is ignored.
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B SNIP 2,03.01-84* Material properties for analysis of RC structures

x

TYPE  BAR Editable Tabl
2 S e T
x Name Analysis... Sym... Bott.. Top(.. Side... SLS Long... Shor... Spacn... Lleng... Efl... Ly Lz Desi... Analysis type SHELL (Flexure, Compressior
1(2 Bar S+A 5.00 5.00 .00 + 0.30 0.40 SP 15... 0.00 ELF .70 0.70 =
System Statically Indeterminate ~
Analysis
[] Analyse reinforcement by Wood method
Account of fire resistance ™
Analyse transverse reinforcement per 1sg.m.
Normative properties of materials for
< > spedific/emergency combination
PLATE
£ N anal Wood... Botto Top X Botto Top ¥ 1 515 L Short 5 Effe Hi Analysspreason, %) % of renforcement
iame alysis... Wood... Botto.. TopX.. Boto.. TopY.. 1sq.. ong-.. ort-.. Spac... ... Heig...
Preliminary 20 MIN
2(2 Shell = 3.50 3.50 3.50 3.50 + & 0.30 0.40 il = =
Main 1 Max (10 |
Range for bearing capacity coefficients
MIN MAxX
Distance to g.c. of reinforcement
< > N ax
(O CONCRETE S ax
# MName Class of... Rbm, tf.. Rbin, t.. Eb,t/{.. Typeof Grad... Hardeni.. Service... Coeffic... SEY,.. SEZ,.. Reinforcement for punching shear analysis
1(2) B25 1890.0 163.0 30600... heavywe.. 2000 natural .. standard  0.85 0.00 0.00 Ax |0 Ay |0 % an2
Analysis by serviceability limit states (SLS)
Long-term cracks, mm
Shart-term cracks, mm
() REINFORCEMENT
2 Name R¥L.. Rst.. Rsw,.. RYL.. RS t.. Rsw.. RTT... Rs,t.. Rsw,.. SLP.. 52,P.. Pat... D.. N,.. ® spacing of rebars, mm 00~
() Diameter of rebars
1(2 Ac-2.. 435, 300, Ac-2.. 435, 300...  Ac-2.. 435, 300... 1.90 0.90 100 32 i
[ effective height of wall
Height of wall Effective height
1 m Factor 1
Reinforcement Asymmetric
)
X [#] &[5 «
B SNIP 2.03.01-84% Material properties for analysis of RC structures X
(TYPE  BAR [[JEditable Tables ARG
x Name Analysis... Sym... Bott.. Top(.. Side... SLS Long... Sher... Spadn... Leng... EfL... Ly Lz Desi... Name
109 Bar S+A 5.00 5.00 5.00 + 0.30 0.40 5P 15.. 0.00 ELF 0.70 0.70 =
Class of concrete B25 v+ -
Type of concrete heavyweight ~
Grade of lightweight concrete by
average density D 2000
< >
PLATE Process of hardening natural hardening v
Service conditions for the standard -
# Name Analysis ... Wood... Botto... TopX... Botto.. TopY.. 1sg... G5LS Long-... Short-... Spac... Effe... Heig... structure
209 Shel - 3,50 3.50 3.50 3.50 + + 0.30 0.40 2. - - brocuctof ;af“:;aﬁfe“:h“:""’; -
roduct of coeffidents from table
2.03.01-84% {except Yb2 and Yb4)
Accidental eccentricities {bar)
along section height EY D =0
along section width EZ D o
< >
(®) CONCRETE 825 (t/(m*m))
# Mame Classof... Rbn, tf... Rbim,t.. Eb,t/{.. Typeof... Grad... Hardeni... Service. Coeffic... SEY,.. SEZ,.. Eb 3060000.00
1(2) B25 18%0.0  163.0 30601 heavywe... 2000 natural... standard  0.85 0.00  0.00 Rbn I
Rbin 163.00
Rb 1480.00
Rbt 107.00
() REINFORCEMENT
F Name RXL.. Rs,t.. Rsw,.. RYL.. Rst.. Rsw,.. RTTrn.. Rs,t.. Rsw,.. S51,P.. 52,P.. Pari.. D.. HN,..
1(2) Ac-2.. 435. 300... Ac-2.. 435.. 300... Ac-2.. 435.. 300... 190 0.90 1.00 32 i
<«

X [+ 5
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B 7 SNIP 2,03,01-84% Material properties for analysis of RC structures

OTPE  BAR [ Editable Tables g
E Name Analysis... Sym... Bott... Top(.. Side... G5LS Long... Sheor... Spadn... Lleng... EfL... Ly Lz Desi... Name
1(2) Bar S+A 5.00 5.00 5.00 + 0.30 0.40 SP15... 0.00 ELF 0.70 0.70 =
Reinforcement type I
LOMGITUDINAL ALOMNG X Ac-25 ~
Longitudinal along Ac-25 ~
< > Transverse reinforcement | Ac-25 i
PLATE + -
E Mame Analysis ... Wood... Botto... TopX... Botto... TopY.. 1sq... SLS Long-... Short-.. Spac... Effe... Heig... Longitudinal X Ac-25d=6...40 {t/(m™m)
2 Shell = 3.50 3.50 3.50 3.50 + + 0.30 0.40 5P2. - = Es 20000000.00
Rsn 50000.00
Rs 43500.00
Rsw 30000.00
Rsc 43500.00
< >
() CONCRETE Wl |32 v [ b it J%]
# Mame Classof... Rbnm,t/... Rbim,t.. Eb,t/l.. Typeof... Grad... Hardeni... Service... Coeffid... SEY,.. SEZ,... Account of earthauake load
1(2) B25 1890.0 163.0 30600... heavywe... 2000 natural ... standard 0.85 0.00 0.00 Partial safety factor from table 7 SNIP
Partial safety factor for indlined sections
(table 7 SNIP 1I-7-81)
Partial safety factor for reinforcement (table
(®) REINFORCEMENT 24 5NIP 2.03.01-84%)
= Mame RXL... Rs,t.. Rsw,.. RYL.. Rst.. Rsw... RTTr.. Rs,t.. Rsw,... 51,P.. S2P. Parti.. D.. N, ...
129 Ac-2... 435.. 300.. Ac2. 435. 300.. Ac2. 435.. 300.. 180 0.50 100 32
X ] [3][2% w7 «

3HO0Eo 8 565G ML gosbaM0dgdOL 35M039BH MY Lo

B Eurccode 2 Material properties for analysis of RC structures

L T —

Long... Sher.. Spadn... Lleng.. Efl.. Ly Lz Desiu. Analysis type Bar ~

# Name Analysis... Sym.. Bott.. Top{.. Side.. B5LS
1(y Bar S+A 5.00 5.00 5.00 & 0.30 0.40 D1omm 0.00 ELF 0.70 0.70 = Reinforcement | Symmetric and asymmetric -

System Statically Indeterminate ~
Analysis
Design requirements
Select corner rebars
[] Arrange side reinforcement in fiange
> Account of combined action of loads
PLATE Multiple contours
Account of amendments to sect. 3.52 Manual to

#  Name Analysis .. Wood... Botto.. TopX.. Botto.. TopY.. 1sq... SLS Long-... Short-.. Spac.. Effe.. Heig... SP 52-101-2003 -
Account of fire resistance

2(0 Shel > 55 £ EES £ i =2 030, 00 Eres = - Mormative properties of materials for
e

Analysis precision, % % of reinforcement
Prefiminary

Main

<
Range for bearing capacity coefficients

() CONCRETE . —

E Name Class ... f k.. fctk... E_om,... Typeof.. Grade... Aggre... Stressstr... Part... Fact.. Exact... SEY.. SE Distance to g.c. of reinforcement, an
1(D €25 25.0 1.8 31000... heavyw... 1000 Silicate... biinear di... 150 100 100 0.00 0 EEE Eplzl ﬂ@E

Analysis by serviceability limit states (5L5)
Long-term cracks, mm

<

() REINFORCEMENT Short-term cracks, mm -m

# MName R¥Llow.. fyd,.. fywd. k=fkl.. E_uk .. RTTr.. fyd, ... fywd. k=fk/.. E_uk .. Rcag.. Dm.. N, .. () Spacing of rebars, mm

1(y AS00 ... 435.0 348.0 1.05 2.50 AS00 ... 435.0 348.0 105 2.50 Tedr... 32 i (@ Diameter of rebars
Length of element, Effective lengths

Length of element

(O Effective length

(®Factor

Ll Ly=1z=0, then N<0 is ignored.

0~

ull
i
1=
=
4
£
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® " Eurocode 2 Material properties for analysis of RC structures

(@ TYPE  BAR

[[JEditable Tables

Side ...
5.00 +

Bott... Top(.. §L5

5.00

Sym...
S+A

# MName Analysis. ..

1(1) Bar 5.00

Long...
0.30

Shor...  Spadn...

0.40 D 10 mm

Leng...
0.00

Efl... Ly Lz
ELF

PLATE

Botto... Botto...

3.50

TopX ...
3.50

Analysis ... Wood...
Shell +

# Name
2(y

<

3.50 3

Top¥.. 1

50 +

sg... SLS

Long-...
0.30

Short-...
0.40

Spac... Effe..
EFl-c =

Heig...

() CONCRETE

Type of ..
heavyw...

fk ..
25.0

fcth,...
1.8

E_am,...
31000...

Class ...
€25

F Name
1

<

Grade ...
1000

Aggre...

Siicate...  bilinear

Stress-str...

di...

Part...
1.50

Exact...
1.00

Fact...
1.00

SEY ... SE
0.00 0.

(O) REINFORCEMENT

k=ftkf...
105

E_uk, ...
2.50

fywd...
348.0

RXLlo... foyd, ..

435.0

F Mame

1) AS00 ...

RTTr...
A500

fyd, ...
435.0

f ywd...
348.0

k=ftk/...
105

E_uk, ...
2.50

R.cag...
Tiedr...

it AL Jis RS

W' Eurocode 2 Material properties for analysis of RC structures

(OTPE  BAR

[ editable Tables

<«

Side ...
5.00 +

Bott... Top(.. 5SS

5.00

Sym...
S+A

# Name Analysis...

1) Bar 5.00

Long...
0.30

Shor...  Spacin.

0.40 D 10 mi

W Llemg...

m 0.00

EflL... Ly Lz
ELF 0.70 0.70

PLATE

Botto...
3.50

Botto...
3.50

Wood... TopX ...

3.50

Analysis ...
Shell +

# Name
2(1)

£

TopY ...
3.50

1sq.... SLS

+ +

Long-...
0.30

Short-... Spac... Effe...

0.40 SP2.. -

Heig...

(@) CONCRETE

Type of...
heavyw...

E_am,...
31000...

Class ...
C25

fdg ...
25.0

f_cth,...
18

# MName
(0

<

Grade ...
1000

Agare...
Silicate...

Stress-str...

bilinear di...

Parti...

Exact...
Loo

Fact...

1.50 1.00

SEY ... SE

0.00 0.

(C) REINFORCEMENT

E_uk, oo,
2.50

Fyd, ...
435.0

k=Ft/...
1.05

fywd...
348.0

# Name
1

RTTr
A500 ...

Fyd, ...

fywd...

435.0 348.0

k=Ft/...
1.05

Dm...
32

E_uk, oo,
2.50

R.cag
Tiedr...

x

0]

SHELL (Flexure, Compressior ~

Name
Analysis type

System Statically Indeterminate 5

Analysis
Analyse reinforcement by Wood method
M

Account of fire resistance t

Analyse transverse reinforcement per 1sq.m.
Normative properties of materials for
spedific/emergency combination

% of reinforcement

E

MAX

Analysis precision, %

[2

Preliminary

Main

Range for bearing capacity coeffidents

Reinforcement for punching shear analysis
[t [ ]@% Ome

Analysis by serviceability limit states (SLS)
Long-term cracks, mm

Short-term cracks, mm

(®) Spacing of rebars, mm
() Diameter of rebars

[CJEffective height of wall
Height of wall Effective height
1 m Factor 1

Reinforcement: Asymmetric

Eurocode 2

Name

Class of concrete a5 ~| [ E

Type of concrete heavyweight ~

Aggregate Silicate aggregate v

Grade of lightweight concrete by
average density
Stress-strain diagram

1000

bilinear diagram for compressed concrete ~

Partial factors for materials. Design
situations Persistent, Transient Ye

Factor of reducing concrete strengthin
complete structure

xact dimension of section

€25 (MPa)
31000.00
25.00
30.00
33.00

f_ctk_095
Eps_c1 {*1000)
Eps_cul (*1000)
Eps_c2 (*1000)
Eps_cu2 (*1000)
n 2,00
Eps_c3 (<1000)
Eps_cu3 (*1000)

«
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"7 Eurocode 2 Material properties for analysis of RC structures

OTPE  BAR [editable Tables Ere
# MName Analysis... Sym.. Bott.. Top(.. Side.. SIS Long... Shor.. Spadn.. leng.. Efl.. Ly Lz Desi... e
1) Bar S+A 5.00 5.00 5.00 + 0.30 0.40 D10mm 0.00 ELF 0.70 0.70 =
Reinforcement
LONGITUDINAL ~ Transverse
Classes | A500d=10...¢ ~ | A500d=10...¢ v
¥ -
< >
Ductility characteristics
PLATE
ke=Fteffyk
E Name Analysis ... Wood... Botto... TopX... Botto... TopY... 1sg... G5LS Long-... Short-.. Spac... Effe... Heig...
2(1) shell + 3.50 3.50 3.50 3.50 + + 0.30 0.40 SP2. - - B
Reinforcing cage Tied reinforcing cage
22 v By v g
< 2 Longitudinal AS500 d=10...40 (MPa)
(O CONCRETE Es 20000000
£ Name Class... fck .. fctl,.. Ecm,.. Typeof. Grade.. Aggre.. Stressstr.. Parti... Fact.. Exact.. SEY.. SE ff:‘; =00.00
435.00
1(1) c25 25.0 18 31000... heavyw... 1000 Slicate... biineardi... 150 100 100 000 0 | pg 238,00
fywd* 313.00
fikc 525.00
@ e k 105
(®) REINFORCEMENT
E Name RXLo... f_yd,.. f_ywd.. k=ftk/.. E_uk, .. RTTr.. fyd, .. f_ywd.. k=ftkl.. E_uk, .. R.cag.. Dm.. N,...
1() AS00.. 4350  348.0 105 2.50 ASO0... 4350  348.0 105 2.50 Tedr... 32 1
N = =
Y1X] (]3] A [ ] [ [ = «
3OO0 9 5MHIsGH MO gosbaIBG0agdOL 35GAGHGIO0 93MMIM©O 2
36, bbo3:
¥ vP-BIAG-GEnorm.lir sl
[ ]
= i B B = n e e
»]

Bobs0 25 56:3s¢26s 1gg®d30, %. Bsgs=3.36%



936 M3M00:

£ VP B Cnomie )
o . H H H {
o R
NI | § NEEE I LI —
¢ b0 i A [ - - (2}
n N Pt I G gl I S (o)
Gy W . 4 i {2)

0023 0395, 0768 114 151 188 225 262 3

178 168 151 133 131 102 0593
2.68] 258 233 179 1.89) 155 101
063! 14l o414 005! 25f 087" 1.23f
00615 025 0.0702 0024 123 00253 0867
00613 013 00502 0024 123 00253 y
0292 0345 0244 00242 123 00319 0434
0355 0521 0316 00282 174 00313 0527
147 177 125 0654 289 127 1.25)
039" ' 1l 184 ' 18] ' 174] 0361 ' 151] '
0024 0273 0668 0768, 121 0.0338 115
0024 00327 0.0681 0228 123 00338 0655
00554 0152 o1 0213 123 00342 06955
0158 0552 075 111 123 00342 128
113 ) 134 162 218 0583 156
' ] ' ' i ' h
1.88] 1.69f [ | | |
E 117 101 114 137] 0751 0733
111 0.8e6
131 0866
2.85) 201 177] 154 20| 142 121
284 233,

Bobsbo 27 +10.4. 563sGHncs LggBgddo, %. (Lbo3)
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0s5% gD a2 04 Ex
e
—
'
- 24 74 277
s sud s W,l
16" 345! 103! 152"
133 724 176 06
hetd ew 2% o
7a s o 0601
e S e oe0a
87 w3 32 173
st 4 ol sl el
aso1 652 167 192
oot a0 7 37
Tae 479 273 53
3% s e B
27 52 334 o
! \ i '
azaf 2af |
y o1 29 21 341
78 el
276 e
71.2| 3 443 48.5| 51,1
1 o

Bobobo 29 +10.4. 56:3s¢Ms bggBgddo, 132 (56o3)

47

[S——
563 €55 748

254 148
3839} 253
30.7]
217,
1058
108
232
322
e '
28|
174
7.4
1
E 9‘
183
203
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212

185

159

133

106

274

0112

Spuciae Dumess- mn

Bobsbo 31 +17.0 J39¢05 5GTBHMGs Hmagergddo, LA2 (Lboad)
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BobsBo 32 +17.0 439005 5B Hs Byaqmgddo, 182 (936G 3EO)

¥ vP-BlAG-GEnorm.ir ==

00410 200812
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By s 37 37 s R
TR [ PV
g s o L s )51 o8] s
o sn o 0 s 0 s sran ] s
LI s /23 / 51/ 53/ 58/ 34/ ;{

o o8] ) ] e ] A
A s afof el
) ) v el
i) s/ vs/ s 0] s/ /

oa/ ey 12 Laaie

PVLVENVENVETT IV
/. fas/

BobsBo 36 +17.0 56BN Goensdo, b92/0. Bgws WIHMdo, X J0dsBmMEgds (930M3M©O0)

L5300 BHHY3980L 3960mEYdO:

L6o3:

_|J_ WP-BlAG-GEnorm: Periods of vibrations (01)

L B = | & . 4 ¥+ T i ¥ A2
Transfer Save Paginate Previous Mext Copy Filter Select Update Font Mot
L.... MNo. Eigenv... rad/s. Hz Periods ¥ - Partidp. fact. ¥ - Mass ¥ - Sum of masses
3 - (mod. 53)
3 1 16,529955 4.065705 | 0.647405 | 1.544628 | -0.090497 0.086803 0.086308
3 2 19.601628 | 4.427373 |0.704996 | 1413448 |-1.714937 51.313435 51400242
3 3 23,208302 4.817500 |0.757118 | 1.303581 |-0.502853 1.726775 53.127013
3 4 163.640445 12.986164 | 2.067360 | 0.433592 |-0.930299 12,235991 65,413009
3 5 194,838987% 13.958474  2.222687 | 0.449908 | -0.419554 2.117069 67.530079
3 5] 222.73914¢ 14.924448 | 2.375504 | 0.420735 | -0.075598 0.030635 67.5600754
3 7 522,14612F 22,850517 | 3.638617 | 0.274830 |0.775011 1.680285 69,241049
3 3 604, 75597F 24,591990 | 3.915922 | 0.255368 | -0.064456 0.094516 69,335565
3 9 632.0460467 26, 127504 | 4,160431 | 0.240360 |0.137041 0.062855 69,393419
3 10 730.91886: 27.035511 | 4,305018 | 0.232287 |0.021859 0.004954 69,403373
3 11 758.107187 27.533746 | 4.384355 | 0.223084 | -0.08696 0.073754 69.4532127
3 12 863.982601 29.393581 4.680507 | 0.213652 |-0.594101 2.629835 72.111962
3 13 1138.0253133.734631 | 5.371756 | 0.186159 |0.063821 0.029318 72.141780
3 14 1232.8008< 35.111264 | 5.590%966 | 0.173860 |-0.023324 0.003770 72.145550
3 15 1310.6244¢ 36.202548 | 5.764737 | 0.173468 | 0.013937 0.000944 72, 1496494
3 16 1498.28232 38. 707652 | 6.163039 | 0.162242 | -0.131877 0.013178 72.164671
3 17 1570.59595 39.630746 | 6.310028 | 0.153463 | -0.086097 0.027932 72,192603
3 13 1630.85082 40.383794 | 6.430540 | 0.155508 |-0.2775350 0.147412 72.340015
3 19 1724.6245C 41.528599 6.612834 | 0,151221 |-0.328579 0.354322 72.694337
3 20 1808.92245 42,531430 | 6.772521 | 0.147656 | 1.004386 0.172501 72.867133

3bGoo 10 bszmmsto HGbyzgdol 3gMommgdo Lbod



_FJ__ YP-BIABECnorm: Perieds of vibrations (01)

. H g . * L Vi il s A8
Transfer Save Paginate Previous Mext Copey Filter Select Update Font Motes To
Lo Mou Eigenv... rad/s. Hz Periods ¥ - Partidp. fact. ¥ - Mass ¥ - 5um of masses
3 - (mod. 44)
3 1 16.529955 4.065705 |0.647405 | 1.544628 | -0.090509 0.086831 0.086831
3 2 19.601628 | 4.427373 |0.704996 1.418448 |1.714938 51.313408 51.400239
3 3 23.,208302 4.817500 |0.767118 | 1.303581 |-0.502853 1.726780 53.127019
3 4 168.64045¢8 12,936164 | 2.067361 | 0.433592  -0.930305 12.285824 65.412843
3 3 194.8389587 13,958474 | 2.222687 | 0,449906 | 0.419355 2.117080 67.529923
3 3 222,73919¢ 14.924450 | 2.376505 | 0.420786 | -0.075580 0.030670 67.560594
3 7 522,14587C 22,850511 | 3.638616 | 0.274830 0.775030 1.680398 69.240931
3 8 004, 75652€ 24,592001 | 3,915924 |0.255368 | -0.064486 0.094566 ©9.335558
3 9 682.646071 26.127496 | 4.160429 | 0.240360  -0,1356505 0.062742 59,3958300
3 10 730.91B8055 27.035496 | 4,305015 | 0.232287 |-0.021812 0.004352 69.403252
3 11 758.10735Z 27,533750 | 4.384355 | 0.228084 |-0.086463 0.078787 099.482039
3 12 863.98262( 29,393581 | 4.680507 | 0.213652 |0.594109 2.629848 72.111887
3 13 1138.0271F 33,734658 | 5.371761 | 0.136159 | 0.063337 0.029805 72.141692
3 14 1232,8006% 35.111261 | 5.590965 | 0.178860 | 0.023183 0.003728 72.145420
3 15 1310.63577 36.202704 | 5.764762 | 0.173468 |0.014035 0.000957 146377
3 16 1493,29332 33.707794 |6.163661 | 0.162241 |-0.131542 0.018036 1164463
3 17 1570.6078¢8 39.630896 |6.310652 | 0.158462 | 0.0865434 0.028192 72.192655
3 18 1530.8408= 40,383570 |6.430521 | 0,155508 | 0.277598 0.147195 72.339850
3 19 1724.6161< 41.528498 | 6.612818 |0.151221 |0.327393 0.354716 72.694566
3 20 1808.9458¢ 42,531704 |6.772564 | 0.147655 | 1.005106 0.173207 T2.B867773
B
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BabsBo 37 Lgolidry®o 398500 gdgdo #3, 2 Bm®Is, X, mm. dsgdu= 108/0.35/1.5=20533 (1603)
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© W BasCaomie =

Bobo%o 38 Lgolidmo 3505ROEWIDJVO0 #3, 2 BmEDs. X, mm. ogdu= 45.1*4=18009 (936(:™3M©0)

2.2 155339b90¢rm 3m3d3560900L 33¢m935

33930bm30L dgoMBs 3 oo bs3dgbgdwrm/ Y39 Mo 3md3sbos, ,02
2d6530 Jmbgds”, Lsddgbgdrm 3md3560s ,,06580%, ,BK Jmbl@@Moddgbo;

15dd9bgdeml s Y39 M3gH o 3MB3s60gdol  33eg30l  Fgdmbgzgzsdo
BoBo®ms 06390301 3Ho30lL 499m30mbgs, Mg 3mb3M9gEHme 99dmbggzsdo MRM™
9930 0bxm®As300L 3339305, Mo@PD  LEMBdOOL OML TgbodegdgEos YREOM
503600000 06xMmMI5300L Jowgds.

OHMAMOE 339359 P390, LogMMITMOHOLM ba®olibol gbxdgbEol LobiEgds ISO
9001:2015 dbmerm@ 9o Lsddgbgderm 3md3560L 593b bgMAOowo, s0bodbmwols
3obobgds bgds 3 fgwofodo goombg, oo 3gozm (39309  d9bymzoEgdy,
OMIgog 9dmsmE 53 30O gd0m FFomdl, 59300 Jglsdsdolo Fgligds o
396393290 39MHOMPOYIXMI0M HYHID 056539MMIgOOL OEMIOb0bYDSL.

o3 999gbgds Lbgs 3mB356090L, 3500 LogMmMETMEOOLM botolbols d9bgxdgbEol
LobBgds XIO-XIOMO0 IBYOHROWO 56 5J3m, To™med g3  3MA3sbools doge
090993953900 bo®olbol 3mbG®mMmEol LolEgds. s0bodbmwo LobEgds dobowgdos
L59MSTNMOLM 06393HMMJOOLMZ0L, MMIEs Y39 09gbgdgb 30335605 ILF-U boGolbols
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30056 gd0m  ©™3Yd96EI300L  2odsMmms  HoMdmgdobmgol.  sbg3g
369600 GOl bomobbolb 3mbEMmmol LolEgds, Glmwwo CHUII-gdol bmMdgdols
@5 > fgbgdol dobgzom. sbodbmmo  bmMIgdo s  glgdo  Fobomgdos
LgOMSTMMHOLM 0b39LEMMGIOLMZ0L, 1939 094bgdgb DIN-bmGIGOL o g dsbryer s
IBC-U®o6@sm@Hadl  (9360m3m@adL), GmIgebsg J3ggsbs 39adsgl, ®md Fgdmonml
L5385 RIPYLMRQ-

©M399996@ 5300l d9dm{jagdst ISO 9001-ob dgermdgero 30md35605d0 badlbol
©93MH5996@0 58mfdgdL, bmwm sbsMBgb m®do ot smoG™Eo.

39M99mL ©5(330L5 S MBIROMBMYOOL JodsMrMMEgdom Bsdogg 3mB3s60580 (3539
30056OMgdss,  sbodbmo  dmmbmgbowos  Lodo@mgzgerml  39gdbozm®o
935396¢ 0 @S MLOBOMbMYdOL dgbgx Mol gms 1535¢IdEM dobs. dolo
9m35egMdsd 06000300099 MMHO 3308 LBodMogdgdol d9dmfdgds e 339vIw0
3960MmOIMdom, 1939 Ls3Tgbgd™ Md0gJEHOL LEHIMYIOOL S®FMMm3s Tgbodsdolo
593530 L5395 939000.

0099900, OHMIGLog 3335605 599690l b6 BgsTbg3gEmdl 389693 MdOl
36398, 56 Jobo LO3MMEYOSS 96 ©Y39EM3gH 0 3MB3s600L, HMTgmoa JoMsmdL
15389690 3335600, M2 MdMO30 JMbgdsl 3yszl OJ0Ms39do  30m3560s,
MOmdgwog 9996908  mdogdBL,  bmem o35  3m33560s  sbmE309gdl
d9LOME0gdYE0 BsFMToml boolbol 3mbGHMMEL. bsdolbbol dgdm{jdgdols dglobgd
©™379996GME0 Bsbogms  2ofgMHomos sfiztowgdom. 889693wmdols ymzgge 9@s3bg
0436905 GgLGH0Mm9d0L s 25335¢30L 5JBJd0, PoMS 3MBLEGMMJg0Mwo bsforobs,
590, U MBOM MYAMWOMHYIOIPO S FMBBHOMWOMGO50s. 0Jdbgds 3MMmgd®o,
09009y bgds  BOMo  BodMdomgdol  9dBHgdol  goxm®Igds,  MHMIGE03
0m35wobHobgdl  BoGo®mgdmeo  Lsdmdomgdol  3Mmgd@omsb  Gglsdsdobmdols
QOLBGHMOIOL. gm39wwo ©m™3MIgbGHo dowosbo 3MmgdEol bsfowos, 0dgsb
390md@oMms 0y 3065 96M0L  3OMmgdEBol  0b39@MM0 3335605l IJoGs39dM
909690056 goblbgez9dmo Immbmgbgdo 593, FsoE0Ms© JOH-9hHo 3MMmgddE By
»d950m© dmombmgs Bodlbgbgdwm 3m33s605 GMIgelsg ISO 9001 LEsbsGEGHO

99690m@s ©bgMHowo.
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dd9bgdmdoll  @OML  3m33sb0ogdo 039396  13BMBIIdEM 5B,
989690 md0l FglgdLy s bm®MIGAL, Mog 2014 ferol 14 0563600l ogbowgds N52-
00 dosdo MBgds, s1939 1997 sy godmdgqdvyemo CHUII-o o 358 99909
399339010 ©35(}HJd900, bmEMmIgdo s faligdo, HMIgEoE Ym39w Fowl MBOM S
RO 935360905 s 0bzgfigds.

d99690¢md0l  Hgsdbg3zgwMmdIl s 3MBGHMMEL 9o FbMWME O35
30035605, 965990  Lobgwdfoxzmg  SbmGOE0gEgdL,  90bodbmwo  0bxzgm®Psgools
9m3m3905 dmbs 93mbmdozol LodobolGHMmdo. MdoEroldo s 3MboEodswodgdgddo
99-2, 99-3 , 99-4 3sboL TgbMds-boggdMdYbg Bgsdbg3gMdIL sbme0gwgdls
39600 50403 JAIOME0 BodLobMHGd0, ) 56 SOOL MZ0MTSOMZIE0 JONJIO, 56
39605, sLgo Fgdmbggzsdo  godagmdol  sOJodgd@e o  bsdbobYGOo. dm{IEIdS
369dGobL Tgbodsdolmds, 5xBIMMZ0L 350Jd0 s LogEI3M MmJdgdo.

96mIolb  MLoxzMObmgdol  3mmboom  3g-5  3wsbl  53m{dgdl  93mbmdozols
L53obolEBHOMUL 5939909056930 A99603m60 Qo L5339bgd™
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