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1. Sesavali 

 

 
 

1.1 2011 wlis dekemberSi ssip “samoqalaqo reestris saagentom” daukveTa Sps 

“progress”  q. TbilisSi mSenebare iusticiis saxlis mimdebared arsebul 

miwis nakveTze avtosadgomis mSeneblobisaTvis saWiro proeqtis 

konstruqciuli nawili. 

 

 

1.2 winamdebare angariSSi ganxilulia q. TbilisSi mSenebare iusticiis saxlis 

mimdebared arsebul miwis nakveTze avtosadgomis konstruqciuli elementebis 

angariSi mudmiv, droebiT, xanmokle da seismur datvirTvebze, aseve 

dafuZneba, hidrostatikuri angariSebi, temperaturuli gafarToebis 

angariSebi da miRebuli Sedegebi. 

 

1.3 muSa naxazebi Sesrulebulia A-1 (gegmebi masStabi 1:200) da A-3 formatebze. 
 

 

 

1.4 saangariSo modelis samganzomilebiani xedi. 
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2.  gamoyenebuli masalebi, programebi, literatura. 

 

 
2.1 Senobis saangariSo modeli agebulia licenzirebul da sertificirebul 

kompiuterul programaTa kompleqs lira 9.6-Si (LIRA 9.6) Sesyidvis 

salicenzio nomeri: #92095856. 

 

2.2 angariSi Sesrulebulia qveyanaSi moqmedi normatiuli dokumentebis 

moTxovnaTa Sesabamisad: 
 
 

pn 01.05-08 “samSeneblo klimatologia”. 

pn 01.01-09 ,,seismomedegi mSenebloba,, 

pn 03.01-09 ,,betonisa da rkinabetonis konstruqciebi,, 

pn 02.01-08 “Senobisa da nagebobebis fuZeebi” 
Euro CODE EC-8 
Euro CODE EC-2 
 

2.2.2 aseve gamoyenebulia sxvadasxva saxis eleqtronuli literatura da     

     Tanamedrove kvlevebi. 

 

2.3  muSa naxazebi Sesrulebulia .dwg - gafarToebis failis formatSi   

    AutoCAD 2010-is saSualebiT.  

 

 

 

2.4 ZiriTad samSeneblo masalad miRebulia rkina-betoni, A500C, A240C klasis  

armatura da B7.5 (momzadeba), B25 klasis betoni. 

 

 

 

2.5 temperaturuli nakerebi unda Seivsos wyalgaumtari silikonis tipis    

masaliT.   
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3. geologiuri pirobebi, dafuZneba. 
 

 

3.1 Senobis dafuZnebisaTvis gamoyenebulia Tbilisis iusticiis saxlisTvis, 

sanapiros #2-Si Catarebuli sainJinro-geologiuri kvleva da 

teqnikuri angariSi, romelic Catarebulia Sps “jeoinJineringis” mier. 

 

3.2 gruntis tipebi, simZlavreebi, fizikur-meqanikuri Tvisebebi, niSnulebi, 
miwisqveSa gruntis wylis doneebi aRebulia zemoT xsenebuli kvlevis 

safuZvelze. 
 

3.3 Senoba ganlagebulia mdinare mtkvarTan axlos ris gamoc ivaraudeba, 

rom gruntis wylebi hidravlikur kavSirSia (wonasworobaSia) mdinare 

mtkvarTan.  

 

3.4 gruntis wylis donis aweva, kvlevebis dros dafiqsirebulTan 

SedarebiT, mosalodnelia 1.0-1.5 m-mde. Maqsimaluri awevis done 

damokidebulia mdinare mtkvarSi donis awevis sididesa da 

xangrZlivobaze da SesaZloa gadaaWarbos kidec 1.8 metrs. 

 

3.5 ZiriTadi Senobis qveS unda moewyos xelovnuri xreSis baliSi 600mm-is 

sisqis, kibis ujredebis qveS ki xreSis baliSis sisqe unda iyos - 

1000mm, rac saSualebas mogvcems davideT saSualo plastikur Tixamde. 

(fena-3) 

 

3.6 svetebis qveS unda moewyos Rrma xreSis baliSi 585sm-mde siRrmiT, rac 

saSualebas mogvcems davideT ZiriTad kldovan qanebamde, 

wvrilmarcvlovani tufogenuri qviSaqvebi (55%), alevroliTebisa 

(35%) da argilitebis (10%) SuaSreebiT. (fena-5) 

 

3.7 saZirkvlis fila unda moewyos sisqiT 650mm da mWle betonis 

momzadebiT 100mm-is sisqeze. 

 

3.8 sagebis koeficienti gansazRvrul iqna gruntis fenebis kompresiis 

analizis Sedegad da miRebul iqna: C1=500t/m3 da C2=1000t/m3 
 

3.9 miwisqveSa elementebis hidroizolacia unda moxdes penetronis 

sistemis hidrosaizolacio saSualebebiT. 
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      penetronis masalebiT fidroizolaciis mowyobis sqema 

 

 

 

 

 

 

 

 

 

4.    saangariSo modeli  

 
4.1 Senobis saangariSo modeli (saasruli elementebis modeli) agebul 

iqna kompiuterul programaTa kompleqs lira 9.6-Si. 

 

4.2 sasruli elementebis modeli dayofilia Rerovan da brtyel 

(oTxkuTxa da samkuTxa araumetes 0.5m sigrZis) elementebad.  

 

4.3 dawvrilebiT saangariSo modelis Sesaxeb  ix. danarTi-1. 
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4.4 elementebze miniWebul iqna Semdegi sixisteebi: 

 

                      
                  elementebis sixisteebi 

 

        
      saZirkvlis 650mm fila         500mm diammetris r/b sveti 
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perimetris 300mm sisqis kedeli      kibis ujredis 400mm sisqis kedeli 

 

 

        

    
            gadaxurvis 250mm sisqis fila       

 

 

4.5 saZirkvlis fila miuxedavad didi xazovani zomebisa (~150mX90m) 
imyofeba mudmivi temperaturis qveS (4m CaRrmavebiT gruntSi) 

Sesabamisad temperaturuli nakeri ar warmoadgenstemperaturuli nakeri ar warmoadgenstemperaturuli nakeri ar warmoadgenstemperaturuli nakeri ar warmoadgens aucileblobas aucileblobas aucileblobas aucileblobas. 

xolo rac Seexeba gadaxurvis filas igi eqspluataciis periodSi ar 

iqneba daculi mzis pirdapiri sxivebisagan, Sesapamisad aucilebelia 

temperaturuli nakerebi. gadaxurvis filis temperaturuli nakeri 
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damodelirebul iqna rogorc saxsrovani Camagreba X da Y 
mimarTulebiT Tavisuflebis xarisxis moxsniT.  

 

 

 

 

           
            gadaxurvis r/b fila temperaturuli nakerebiT 

 

 

4.6 datvirTvebis mniSvnelobebi (saWiro koeficientebiT) aRebul iqna 

Sesabamisi normatiuli dokumentaciis mkacri dacviT.  

   

 

   datvirTva1 – mudmivi datvirTva (sakuTari wona) 

   datvirTva2 – droebiTi datvirTva 

   datvirTva3 – xanmokle datvirTva 

   datvirTva4 – seismika X mimarTulebiT 

   datvirTva5 – seismika Y mimarTulebiT 

   datvirTva6 – temperaturuli gafarToveba 
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                  datvirTvebis Sexamebis cxrili 

 

4.7 perimetris 300mm kedelze modebulia gruntis datvirTva 
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5.  hidrostatikuri angariSi 

 
5.1 sainJinro geologiuri kvlevebiT dafiqsirebulia gruntis wylis 

maqsimaluri done +388.86m. Tumca ivaraudeba, rom gruntis wyali 

imyofeba hidravlikur wonasworobaSi md. mtkvarTan da mosalodnelia 

gruntis wylis kidev ufro aweva 1.0-1.5m-iT an kidev ufro metiTaca. 

 

5.2 gruntis wylis aweva gamoiwvevs wylis hidrostatikuri, amwevi Zalis 

gaCenas, ris sakompensaciodac moxda saZirkvlis filis gasqeleba 65sm-

mde. 

 

5.3 hidrostatikuri gaangariSebebi Catarebulia gruntis wylis 1.8m-mde 

(+390.66m) awevis SemTxvevisaTvis, rac Seadgens +2.16t/m2 amwev Zalas 

saZirkvlis Zirze. 

 

5.4 saZirkvlis filis daarmirebisas gaTvaliswinebul iqna uaresi 

kombinacia, sakuTar wonas + saeqsploatacio datvirTvebi + 

hidrostatikuri datvirTvebi. 
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6. angariSi mudmiv, droebiT, xanmokle da seismur 

datvirTvebze 

 
6.1 Senobis konstruqciaze modebuli datvirTvebi dayofil iqna 

datvirTvebis TanwyobaTa mixedviT – mudmivi (sakuTari wona), 

droebiTi, xanmokle, seismuri X-mimarTulebiT (0.17g), seismuri Y-
mimarTulebiT (0.17g). 

 

6.2 mudmivi datvirTva – rkina-betonis brtyel elementebze modebul iqna 

2.5t/m3 moculobiTi wona gamravlebuli 1.1 (saimedoobis koeficientze), 

ramac Seadgina saZirkvlis filaze 1.79t/m2, xolo gadaxurvis filaze 

0.69t/m2. 

 

6.3 droebiTi datvirTva  - saZirkvlis filasa da gadaxurvis filaze igive 

nairad 400kg/m2.  

 

6.4 xanmokle datvirTva – avtomanqanebis dgomis adgilebze Tvlebis 

dawoliT gamowveuli Seyursuli datvirTva 1t. 

 

6.5 seismuri datvirTva – 8 balis eqvivalenturi 0.17g (1.67m/w2) gruntis 
aCqarebiT gamowveuli seismuri Zalebi.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       seismuri analizis parametrebi 
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dinamikuri datvirTvebis misaywevad akrefili masebi statikuri datvirTvebidan 

 

 
 
seismuri rxevis periodebi formebis mixedviT: 

 
1. T1x= 0.680w      T1y= 0.680w 
 
2. T2x= 0.378w                           T2y= 0.378w 
 
3. T3x= 0.307w                           T3y= 0.307w 
 
 
maqsimaluri horizontaluri gadaadgileba X mimarTulebiT dx= 0.700mm 
 
maqsimaluri horizontaluri gadaadgileba Y mimarTulebiT dy= 0.519mm 
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6.6 saZirkvlis mosalodneli maqsimaluri jdena 9.1mm 

 
6.7 maqsimaluri mosalodneli deformacia gadaxurvis filaSi malSi 9.85mm. 

xolo grZelvadian periodSi arawrfivi gaangariSebis safuZvelze 

deformaciebma SeiZleba miaRwios 15.0mm-s. 

 

6.8 aseTi sididis malebisaTvis maqsimaluri normebiT dasaSvebi deformacia 

Seadgens 31mm-s 

 

 

 

 

 

7. angariSi temperaturul gafarToebaze 
 

 

7.1 gamomdinare Senobis didi gabarituli zomebidan, sarTulSua gadaxurva  

dayofilia deformaciuli (temperaturuli) nakerebiT. 

 

7.2 Catarda wrfivi temperaturuli gaangariSeba gafarToebaze 

deformaciuli nakerebiT gamoyofili TiToeuli filis ubnisaTvis. 

 

 

7.3 Sesrulda temperaturuli gaangariSeba 10C-iT temperaturis 

cvlilebaze, +32.5C saSualo temperaturis pirobebSi. 

 

7.4 temperaturis cvlilebiT gamowveulma maqs. horizontalurma 

gadaadgilebam Seadgina 24mm, rac kompensirdeba 50mm-is zomis nakeriT. 

 

 

7.5 temperaturuli gafarToebiT gamowveuli gadaadgilebisgan aRZruli 

Zalebi gaTvaliswinebul iqna armirebis gaangariSebebSi.  
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8. Sedegebi 

 
8.1 Catarebuli gaangariSebebis da miRebuli Sedegebis safuZvelze SeiZleba 

gakeTdes daskvna, rom mTlianad arqiteqturul - gegmarebiTi 

gadawyvetilebaTa safuZvelze Sedgenili kompiuteruli modelis 

gaangariSebaTa Sedegebi akmayofilebs simtkicis, mdgradobisa da 

deformaciis Sesabamisi normatuli dokumentebis moTxovnebs. 

 

8.2 angariSiT miRebuli armirebebi Setanil iqna konstruqciul proeqtSi 

da damuSavebul iqna Sps “progresis” inJinerTa jgufis mier. 

 

8.3 mTels Senobaze armaturis xarjma erT kubur metr betonSi Seadgina 

105kg105kg105kg105kg. 

 

 

 

 

8.4  
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        danarTi - 1 
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                                E X P L A N A T O R Y     N O T E S 
 
Problem name:  JUSTICEPARKING01 
Analysis of 3D system    static and dynamic loads 
with selection of design combinations of forces 
 
Project:        TBILISI JUSTICE HOUSE  PARKING 
 
Company:   LTD "PROGRESI" 
 
Performed by:   DAVID  GIGINEISHVILI,  GEORGE  CHIKVAIDZE 
NIKOLOZ KAVTARADZE 
 
Checked by:      JOHNI GIGINEIHVILI 
 
 
I N T R O D U C T I O N 
The analysis has been performed with the help of LIRA software. 
The analysis is based on finite element method by displacements. The 
following displacements of nodes are considered as main unknowns: 
 
X   linear along the X-axis 
Y   linear along the Y-axis 
Z   linear along the Z-axis 
UX  angular about the X-axis 
UY  angular about the Y-axis 
UZ  angular about the Z-axis 
 
LIRA software complies with the following building codes (SNIP)(including 
amendments   to January 1, 1997): 
SNIP 2.01.07-85*   Loads and effects 
SNIP 2.03.01-84*   Concrete and Reinforced Concrete Structures 
SNIP II-7-81*      Construction in seismic Areas 
SNIP II-23-81*     Steel Structures 
 
Types of finite elements used in this problem are given in the document 1. 
This document includes the numbers of nodes corresponding to appropriate element 
and numbers of stiffness types as well. 
 
Design model contains the following types of elements: 
Type  10. Arbitrary 3D bar. 
Type 41. Arbitrary rectangular FE of shell. 
Type 42. Arbitrary triangular FE of shell. 
Type 44. Arbitrary quadrilateral FE of shell. 
 
Loads and coordinates of nodes specified in detailed documents 4,6,7 are 
described in the right Cartesian coordinate system. 
Analysis is performed for the following types of loads: 
loading    1  -  static loading 
loading    2  -  static loading 
loading    3  -  static loading 
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loading    4  -  dynamic (earthquake) 
The specified number of mode shapes (KF) is taken into account during the 
analysis. Number of dynamic components equals to the number of mode shapes 
according to which dynamic load is divided. The magnitudes of the earthquake 
loads corresponding to every mode shape are calculated according to SNIP II-7- 
81* (sections 2.5-2.7.2.10, tables 1.3-6, fig.2). 
loading    5  -  dynamic (earthquake) 
The specified number of mode shapes (KF) is taken into account during the 
analysis. Number of dynamic components equals to the number of mode shapes 
according to which dynamic load is divided. The magnitudes of the earthquake 
loads corresponding to every mode shape are calculated according to SNIP II-7- 
81* (sections 2.5-2.7.2.10, tables 1.3-6, fig.2). 
loading    6  -  static loading 
 
Design combinations of forces for bars are chosen by the criteria of extreme 
normal and shear stresses in peripheral zones of section. 
 
Design combinations of forces for plate elements are chosen by the criteria of 
extreme stresses taking account of directions of main element areas. 
The following parameters of loadings were taken into account during DCF 
selection: 
loading    1  -  static loading 
This loading is taken into account as dead load. 
 
loading    2  -  static loading 
This loading is taken into account as live load. 
 
loading    3  -  static loading 
This loading is taken into account as short-term load. 
 
loading    4  -  dynamic (earthquake) 
This loading is taken into account as earthquake load. 
 
This loading is sign variable. 
loading    5  -  dynamic (earthquake) 
This loading is taken into account as earthquake load. 
 
This loading is sign variable. 
loading    6  -  static loading 
This loading is taken into account as short-term load. 
 
 
I N T E R P R E T I N G   T H E   A N A L Y S I S   R E S U L T S 
 
Analysis results are divided into the following parts: 
Part 1. Protocol of problem analysis. 
Part 2. Initial data. 
Part 3. Error messages and warnings. 
Part 5. Displacement of nodes. 
Part 6. Forces (stresses)in elements. 
Part 7. Reaction forces at nodes. 
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Part 8. Design combinations of forces (DCF). 
Part 9. Periods of vibrations. 
Part 10. Mode shapes. 
Part 17. Distribution of masses. 
Part 11. Nodal inertial forces from dynamic loadings. 
 
Displacements of nodes of the problem under analysis are presented in 
tabulated form in part 5. Units of measurement for displacements are specified 
in the heading of the table. 
Number of the loading and name of displacement are specified in the first 
column. 
The other columns display the numbers of nodes in ascending order and 
displacement values corresponding to these nodes. 
Linear displacements are considered positive if they are directed along the axes 
of coordinates. Positive angular displacements correspond to anti-clockwise 
rotation when you look from the end of the corresponding axis. 
Displacements have the following indexes: 
X   linear along the X-axis 
Y   linear along the Y-axis 
Z   linear along the Z-axis 
UX  angular about the X-axis 
UY  angular about the Y-axis 
UZ  angular about the Z-axis 
 
Forces (stresses) in elements of the problem under analysis are presented in 
tabulated form in part 6. Units of measurement for forces are specified in the 
heading of the table. 
Type of finite element from the FE library, number of the loading and name of 
displacement are specified in the first column. 
In the following columns there are: 
In the first line of the heading - number of the element and number of the 
section in the element for which the forces are displayed; 
in the second and third lines - numbers of the first two nodes. 
 
Design combinations of forces in elements for every section and additional 
information about combinations of forces are presented in tabular form in part 
8. The heading of the table contains the following ãðàôû: 
ELM - element number. 
SN  - section number. 
CR  - number of criterion according which the present combination of forces is 
arranged (only combinations that are not repeated will be printed). 
ÑN  - column number for coefficients of combinations (number of combination of 
loads). 
ÑS  - information whether there are crane and earthquake loadings in the 
combinations. 
DCF groups are labelled with indices A and B: 
À   - DCF group that contains only sustained loadings. 
Â   - DCF group that contains all loadings. 
The following columns contain the lists of force types from design loads and 
numbers of loadings included in design combinations. 
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Periods of natural vibrations for every dynamic (or after model analysis) 
loading are presented in part 9. 
 
Values of relative nodal displacements that correspond to forms of natural 
vibrations for every dynamic (or modal) loading are presented in part 10. 
 
Components of dynamic load when it is expanded according to forms of natural 
vibrations for every dynamic loading are presented in part 11. 
Masses collected at nodes for every dynamic loading are presented in part 
17. Units of measurement for masses are specified in the heading of the table. 
The first column indicates the number of the loading and the characteristic 
of masses. The other columns indicate numbers of nodes in ascending order and 
the corresponding values. 
 
 
I N D E X I N G   A N D   S I G N   C O N V E N T I O N   F O R 
F O R C E S   I N   F I N I T E   E L E M E N T S 
 
Type  10. Arbitrary 3D bar. 
Finite element takes the following forces: 
N  axial force; positive sign corresponds to tension. 
MK  twisting moment about the X1-axis; positive if it is directed anti- 
clockwise when you look from the end of the X1-axis at the section that 
belongs to the end of the bar 
MY  bending moment about the Y1-axis; positive if it is directed anti- 
clockwise when you look from the end of the Y1-axis at the section that 
belongs to the end of the bar 
MZ  bending moment about the Z1-axis; positive if it is directed anti- 
clockwise when you look from the end of the Z1-axis at the section that 
belongs to the end of the bar 
QY  shear force along the Y1-axis; positive when it is directed along the 
Y1-axis of the section that belongs to the end of the bar. 
QZ  shear force along the Z1-axis; positive when it is directed along the 
Z1-axis of the section that belongs to the end of the bar. 
 
Type 41. Arbitrary rectangular FE of shell. 
Finite element takes the following forces, stresses and reactions: 
NX  normal stress along the X1-axis; positive sign corresponds to tension. 
NY  normal stress along the Y1-axis; positive sign corresponds to tension. 
NZ  normal stress along the Z1-axis (for plane strain); positive sign 
corresponds to tension. 
TXY  shear stress that is parallel to the X1-axis and lies in the plane 
parallel to X1OZ1; positive when it is directed along the X1-axis if 
NY is directed along the Y1-axis; 
 
MX  moment applied to the section that is orthogonal to the X1-axis; 
positive sign corresponds to tension in the lower fiber (relative to 
the Z1-axis). 
MY  moment applied to the section that is orthogonal to the Y1-axis; 
positive sign corresponds to tension in the lower fiber (relative to 
the Z1-axis). 
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MXY  twisting moment; positive sign corresponds to the curvature of 
diagonal 1-4 that is convex downwards (relative to the Z1-axis). 
QX  shear force in the section that is orthogonal to the X1-axis; positive 
when it is directed along the Z1-axis on the part of element where 
there is no node 1. 
QY  shear force in the section that is orthogonal to the Y1-axis; positive 
when it is directed along the Z1-axis on the part of element where 
there is no node 1. 
RZ  soil pressure (within the analysis of the shells on elastic foundation; 
positive when it is directed along the Z1-axis (the soil is under 
tension). 
 
Type 42. Arbitrary triangular FE of shell. 
Finite element takes the following forces, stresses and reactions: 
NX  normal stress along the X1-axis; positive sign corresponds to tension. 
NY  normal stress along the Y1-axis; positive sign corresponds to tension. 
NZ  normal stress along the Z1-axis (for plane strain); positive sign 
corresponds to tension. 
TXY  shear stress that is parallel to the X1-axis and lies in the plane 
parallel to X1OZ1; positive when it is directed along the X1-axis if 
NY is directed along the Y1-axis; 
MX  moment applied to the section that is orthogonal to the X1-axis; 
positive sign corresponds to tension in the lower fiber (relative to 
the Z1-axis). 
MY  moment applied to the section that is orthogonal to the Y1-axis; 
positive sign corresponds to tension in the lower fiber (relative to 
the Z1-axis). 
MXY  twisting moment; positive sign corresponds to the curvature of the 
median that comes from the node 1 and is convex downwards (relative 
to the Z1-axis). 
QX  shear force in the section that is orthogonal to the X1-axis; positive 
when it is directed along the Z1-axis on the part of element where 
there is no node 1. 
QY  shear force in the section that is orthogonal to the Y1-axis; positive 
when it is directed along the Z1-axis on the part of element where 
there is no node 1. 
RZ  soil pressure (within the analysis of the shells on elastic foundation; 
positive when it is directed along the Z1-axis (the soil is under 
tension). 
 
 
Type 44. Arbitrary quadrilateral FE of shell. 
 
Finite element takes the following forces, stresses and reactions: 
NX  normal stress along the X1-axis; positive sign corresponds to tension. 
NY  normal stress along the Y1-axis; positive sign corresponds to tension. 
NZ  normal stress along the Z1-axis (for plane strain); positive sign 
corresponds to tension. 
TXY  shear stress that is parallel to the X1-axis and lies in the plane 
parallel to X1OZ1; positive when it is directed along the X1-axis if 
NY is directed along the Y1-axis; 
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MX  moment applied to the section that is orthogonal to the X1-axis; 
positive sign corresponds to tension in the lower fiber (relative to 
the Z1-axis). 
MY  moment applied to the section that is orthogonal to the Y1-axis; 
positive sign corresponds to tension in the lower fiber (relative to 
the Z1-axis). 
MXY  twisting moment; positive sign corresponds to the curvature of 
diagonal 1-4 that is convex downwards (relative to the Z1-axis). 
QX  shear force in the section that is orthogonal to the X1-axis; 
positive when it is directed along the Z1-axis on the part of 
element where there is no node 1. 
QY  shear force in the section that is orthogonal to the Y1-axis; 
positive when it is directed along the Z1-axis on the part of 
element where there is no node 1. 
 

 


