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Select | Assion | Cancel i

List of stiffnezs types -
Ol 1. Flate H 65 [Foundation R aft]

Ql 2. Plate H 30 [Perimeter wall]

&30 3 Ring 50X 0 [column]

<71l 4 Plate H 25 (Slab)

B 5 Rect bar 70 70 [joint beam)

B & Rect. bar 97 % 25 [wirtual =lab hinge
S | 7 Plate H 40 [Eorewall]

4 e »
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Displaw> | Edt> |
Copy I Delete j

_ eddy |
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B Design combinations of forces (DCF)

Eulding code |SMIF 2.01.07-85 =]

Load case Mo ]:I‘_H{j DEAD LOAD

43L “3m(Md®ILO”
35TS-BAS3IRKRSL 35300 Ne16, +995 32 2371009
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X

Summary table for DCF calculation:

Load case hpe ]Dead ] :_i Detaul.. ;
# of group of integrated 17_“ — DCF coefficients —
temporary Ioe.nd case.s ) I # | 1man | 2main | Speciic: | 4 combin. |5 combin |5 combiri. | 7 combin: | & combir, [[9d
Ancourt of sign variability B 1.00 1.00 0.90 0.00 0.00 0.00 0.00 0.00
#of the group of mutually o || 100, 09 080 000 000 000 000 000

BiILRIE lnar Gases 3 100 09 05 000 000 000 000 000
il i‘;nzclgggpa' [~ [ |4 o000 000 1000 000 000 000 000 000
eonctiai — 000 000 100 000 000 000 000 000
nagtactal 10 e 100 0.90 0.50 0.00 0.00 0.00 0.00 0.00
Diuration coefficient 100 l

(] | >

| L] Load

1 DE :
LIVE LOAD
SHORT-TERM LOAD
SEISMICH-DIR
SEISMICY-DIR
TEMPERATLIRE

Lol B S TR L

1.00 0:95 0.80
1.00 0,90 0.50
0.00 0.00 1.00
0.00 0.00 1.00
1.00 0:.90 0.50

3060039801 Fgbsdgdols (3O

4.7
O

i35

—0.92%

25

+ P25

-6.466

3960390k 30083 3909 by dmegdmmos acbdol sBzommgs
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. Gononcr: 388,86 +.4.8 =4390.663

g‘j@nﬂz’ ;E/'"Dz/‘ L;J%_;]’nﬁfj"’? (p'rv{:i']@ g”j’)

- ) i % ¢g°
o Lobdy 3z BinbsbEmoTib gofpogradre”

I 1.8 +(388.56 - (38915 - Hg )= 2.4 (o2s+H
1.8+ (388 86-389.15 + Hg) =9.4(025+Ha)
1.9 & 338.86- 389,15+ Hg = 2.4 (025 +Hg)

390,46 - 38915 +Hg = 2.4 (025 + Hs)
1.54 4 Hq =2.4(0-25+ Hg)

1844 Hy=0.6 +2.4 Hy

O.91= 1.4 Hg

My = %1 0.653
Xﬂgﬂﬁgq") +392.4

¢ Y3 'E’zugtﬁ@’! 3’“[1195@“‘[}

+330.06 i T '
j o
N NX;‘ +389.45
*0.?5* — 13885

iL C‘u‘:f)\rusi? = ?‘/)6&/31

(Hﬁ* Haw)*ﬁw ;(0.65 N oA2§>‘x—2,ﬁ e
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6.1

6.2

6.3

6.4

6.5

RoA30®0)3JdbdDbI

39bmdols  gmbbEOmdisosty  dmEgdmmo  sBgetmggdo  sgmaoem 0gbs
3830003900 0sb{gmdsms  dobgmzom  —  Fnedogo  (Lsgmmsto  [mbs),
EAOmMgdomo,  BsbImgmg, Lgoldn®o X-dodsdormgmadon  (0.179), bLgoldnyco Y-
dodsrormgdom (0.179).

dedogo sB30Mmzs — M3065-d9Bmbol dMBggm  9e9396d)gdby dmegdmen  0fbs
2.5(5_3)/33 dozmememdooo [mbs asdmsgmadnmo 1.1 (Lsodgommdols 3095030968 b7),
8333 dgoaobs  bsdodzgmols ggomsby 1.79(8)/32, bome  assbydzol gomsby
0.69(5_3)/82.

©EOMgd0m0 EsB300m3s - Lsdofggmol goemsls s assbn®zol gomsbg ogozy
bsots 40053/32.

bsbdmgemg  oB3060m3s  — 93336 Js6g00l  ©amdols  saomadby  mgemgdols
@ofmmon 308mfggame BgggOlbagmo esdgetogs 1.

bgoldnmo sBzommzs — 8 dsemols gdzozsmab@n®o 0.17¢ (1.673/%’2) 266 ol
shJsrgdom asdm(3gmmo bgoldn@mo dsemgdo.

Earthquake analysis parameters

Correction factar for earthquake loads
todel height arientation " along® O alongy¥ ™ alongZ

Diztance between ground level and

min Z-coordinate of design model il-ahﬁﬁ_ .M

Type of structure {,'l - civil, public and industrial j
Soil categany [according to SHIP 11-7-81] IG =2 3

Seizmicity of the site |'§Zé_}j

~ ## of selected pozitions from tables SHIF 11-7-81 -
Tahle 3: Tahle 4: Tahle B Table &

[K1=2 = l[kz=8  ~ [k3=1 =] [kpsi=3 v

Mumber of stareys in the structure i2

Direction cozines of earthquake load rezulkant in global system -

oo [10000 g (00000 oz [00000  gere.cvcy s 2zt

vl [X][2]

bgoldn@o sbsgmobols 3seedgB)@gdo
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:l'Create ﬂ.ynamil: |TDEH.I|-I:E|'SES' frum t-l-lE static on... )

—Generate mazs matris according to: -
f* .load caze [code 1)

7 - dengity of elements [code 2]

Dynaric load caze Mo 5

Mo, of comeszponding i3
zhatic load caze

Corversion factor |0.5

~ Summary table:

Dyn.Loa... St;E.Lg:ua...' Factar ' Code
4 1 1 1
4 2 0.8 1
i4 3 05 1
|5 1 1 1
5 2 0.8 1
5 3 05 1
4 1 S
fiddd | Delete ] E dit ]
] [(X] [2]

©0b3do 3760 Qo@goﬁ)mgabols dobasgfggee 336095800 8015360 bgoBogneo Qo(8)306)m33600\306

bgoldnmo Gbgzol 3gmomegdo gm®dgbols dobgogom:

1. T1,= 0.680¢ T;,= 0.680§
2. Tp= 0.378¢ T,= 0.378¢
3. Ts,= 0.307¢ Ta,= 0.307%

33JL0dsgn o 3mGobmbB s o gsesseaomgds X dodsormmgdon d,= 0.70033

35JL0dse o 3m0B@bB s Mo geEssanmgds Y dodsGrorgemgdom dy= 0.51949
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EXPLANATORY NOTES

Problem name: JUSTICEPARKINGO1
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 CHMAIDZE
NIKOLOZ KAVTARADZE

Checked by:  JOHNI GIGINEIHVILI

INTRODUCTION

The analysis has been performed with the help BAL$oftware.

The analysis is based on finite element methodigglatements. The
following displacements of nodes are considereshas 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 buildingpdes (SNIP)(including
amendments to January 1, 1997):

SNIP 2.01.07-85* Loads and effects

SNIP 2.03.01-84* Concrete and Reinforced Concséttiectures

SNIP II-7-81*  Construction in seismic Areas

SNIP 11-23-81*  Steel Structures

Types of finite elements used in this problem avergin the document 1.
This document includes the numbers of nodes casrepg to appropriate element
and numbers of stiffness types as well.

Design model contains the following types of eletaen
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 detaitcuments 4,6,7 are
described in the right Cartesian coordinate system.

Analysis is performed for the following types oalis:

loading 1 - static loading

loading 2 - static loading

loading 3 - static loading

-17 -
MBOKROLOL OILBOCOOL LOLERO, S3BEMILORBMIO 19 R3393463@0 2011




43L “3m(Md®ILO”
3535-BAS3IRSL 653D0@0O Ne16, +995 32 2371009
WWW.progresi.com.ge

loading 4 - dynamic (earthquake)

The specified number of mode shapes (KF) is taknaccount during the
analysis. Number of dynamic components equalse¢mtimber of mode shapes
according to which dynamic load is divided. The magles of the earthquake
loads corresponding to every mode shape are ctddudaccording 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 takBnaccount during the
analysis. Number of dynamic components equalse¢mtimber of mode shapes
according to which dynamic load is divided. The magles of the earthquake
loads corresponding to every mode shape are ctddudaccording 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 chogeth® criteria of extreme
normal and shear stresses in peripheral zonestbise

Design combinations of forces for plate elemengschiosen by the criteria of
extreme stresses taking account of directions af glament areas.

The following parameters of loadings were taken axtcount 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-teraulo

loading 4 - dynamic (earthquake)
This loading is taken into account as earthquaéd.lo

This loading is sign variable.
loading 5 - dynamic (earthquake)
This loading is taken into account as earthquaéd.lo

This loading is sign variable.
loading 6 - static loading
This loading is taken into account as short-teraulo

INTERPRETING THE ANALYSIRESULTS

Analysis results are divided into the following {zar
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 loading

Displacements of nodes of the problem under arsafyr& presented in
tabulated form in part 5. Units of measurementisplacements are specified
in the heading of the table.

Number of the loading and name of displacemenspeeified in the first
column.

The other columns display the numbers of nodesderading order and
displacement values corresponding to these nodes.

Linear displacements are considered positive ¥ tre directed along the axes
of coordinates. Positive angular displacementsespond to anti-clockwise
rotation when you look from the end of the corregpog 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 wat#ysis are presented in
tabulated form in part 6. Units of measurementdoces are specified in the
heading of the table.

Type of finite element from the FE library, numloéithe 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 thereknt and number of the
section in the element for which the forces arpldiged,;

in the second and third lines - numbers of the fiw® nodes.

Design combinations of forces in elements for ews&gtion and additional
information about combinations of forces are presg:m tabular form in part
8. The heading of the table contains the follonadgoa:

ELM - element number.

SN - section number.

CR - number of criterion according which the pressmbination of forces is
arranged (only combinations that are not repeaitdevprinted).

NN - column number for coefficients of combinasamumber of combination of
loads).

NS - information whether there are crane and gaetke loadings in the
combinations.

DCF groups are labelled with indices A and B:

A - DCF group that contains only sustained logdin

A - DCF group that contains all loadings.

The following columns contain the lists of force@é&g from design loads and
numbers of loadings included in design combinations
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Periods of natural vibrations for every dynamicgtier model analysis)
loading are presented in part 9.

Values of relative nodal displacements that cowadgo forms of natural
vibrations for every dynamic (or modal) loading presented in part 10.

Components of dynamic load when it is expandedrdatg to forms of natural
vibrations for every dynamic loading are preseimeoiart 11.

Masses collected at nodes for every dynamic loadiagpresented in part

17. Units of measurement for masses are specifiditei heading of the table.
The first column indicates the number of the logdand the characteristic

of masses. The other columns indicate numbersaésiin ascending order and
the corresponding values.

INDEXING AND SIGN CONVENTON FOR
FORCES IN FINITE ELEMENTS

Type 10. Arbitrary 3D bar.

Finite element takes the following forces:

N axial force; positive sign corresponds to tensio

MK twisting moment about the X1-axis; positivatifs directed anti-
clockwise when you look from the end of the X1-aadishe section that
belongs to the end of the bar

MY bending moment about the Y1-axis; positivd ikidirected anti-
clockwise when you look from the end of the Y1-aatishe section that
belongs to the end of the bar

MZ bending moment about the Z1-axis; positive i§idirected anti-
clockwise when you look from the end of the Z1-aatishe section that
belongs to the end of the bar

QY shear force along the Y1-axis; positive wheis directed along the
Y1-axis of the section that belongs to the endhefliar.

QZ shear force along the Z1-axis; positive whes directed along the
Z1-axis of the section that belongs to the endhefttar.

Type 41. Arbitrary rectangular FE of shell.

Finite element takes the following forces, stressetsreactions:

NX normal stress along the X1-axis; positive sigrresponds to tension.
NY normal stress along the Y1-axis; positive sigrresponds to tension.
NZ normal stress along the Z1-axis (for planeisjrgositive sign
corresponds to tension.

TXY shear stress that is parallel to the X1-axid Bes in the plane
parallel to X10Z1; positive when it is directed mdpothe X1-axis if

NY is directed along the Y1-axis;

MX moment applied to the section that is orthoddodhe X1-axis;
positive sign corresponds to tension in the lowserf(relative to
the Z1-axis).

MY moment applied to the section that is orthodgdodhe Y1-axis;
positive sign corresponds to tension in the lowmsrf(relative to
the Z1-axis).
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MXY twisting moment; positive sign corresponddghie curvature of
diagonal 1-4 that is convex downwards (relativehtvZ1-axis).

QX shear force in the section that is orthogoaahe X1-axis; positive
when it is directed along the Z1-axis on the padlement where
there is no node 1.

QY shear force in the section that is orthogoodht Y1-axis; positive
when it is directed along the Z1-axis on the padlement where
there is no node 1.

RZ soil pressure (within the analysis of the shef elastic foundation;
positive when it is directed along the Z1-axis ($lod is under
tension).

Type 42. Arbitrary triangular FE of shell.
Finite element takes the following forces, stressebreactions:

NX normal stress along the X1-axis; positive sigrresponds to tension.
NY normal stress along the Y1-axis; positive sigrresponds to tension.

NZ normal stress along the Z1-axis (for planeis}ragositive sign
corresponds to tension.

TXY shear stress that is parallel to the X1-axid kes in the plane
parallel to X10Z1; positive when it is directed mdpthe X1-axis if

NY is directed along the Y1-axis;

MX moment applied to the section that is orthoddodhe X1-axis;
positive sign corresponds to tension in the lowserf(relative to

the Z1-axis).

MY moment applied to the section that is orthodgdodhe Y1-axis;
positive sign corresponds to tension in the lowmsrf(relative to

the Z1-axis).

MXY twisting moment; positive sign corresponddgthie curvature of the
median that comes from the node 1 and is convexdands (relative
to the Z1-axis).

QX shear force in the section that is orthogoaahe X1-axis; positive
when it is directed along the Z1-axis on the padlement where
there is no node 1.

QY shear force in the section that is orthogoodht Y1-axis; positive
when it is directed along the Z1-axis on the padlement where
there is no node 1.

RZ soil pressure (within the analysis of the shef elastic foundation;
positive when it is directed along the Z1-axis ($lod is under
tension).

Type 44. Arbitrary quadrilateral FE of shell.

Finite element takes the following forces, stressebreactions:

NX normal stress along the X1-axis; positive sigrresponds to tension.
NY normal stress along the Y1-axis; positive sigrresponds to tension.

NZ normal stress along the Z1-axis (for planeis}ragositive sign
corresponds to tension.

TXY shear stress that is parallel to the X1-axid kes in the plane
parallel to X10Z1; positive when it is directed mdpthe X1-axis if
NY is directed along the Y1-axis;

WWW.progresi.com.ge
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MX moment applied to the section that is orthoddodhe X1-axis;
positive sign corresponds to tension in the lowmsrf(relative to
the Z1-axis).

MY moment applied to the section that is orthoddodhe Y1-axis;
positive sign corresponds to tension in the lowserf(relative to
the Z1-axis).

MXY twisting moment; positive sign corresponddghie curvature of
diagonal 1-4 that is convex downwards (relativehtvZ1-axis).

QX shear force in the section that is orthogoadahe X1-axis;
positive when it is directed along the Z1-axis loa part of

element where there is no node 1.

QY shear force in the section that is orthogoodht Y1-axis;
positive when it is directed along the Z1-axis loa part of

element where there is no node 1.
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