
1

VILNIAUS GEDIMINO TECHNIKOS UNIVERSITETAS

STATYBOS  FAKULTETAS

GEOTECHNIKOS KATEDRA

Jonas Antanaitis

PROJEKTUOJANT KONSTRUKCIJAS

EVALUATION OF THE GROUND STIFFNESS FOR STRUCTURAL 
DESIGN

Baigiamasis magistro darbas

 mokslo kryptis

Vilnius, 2009



2



3



4

VILNIAUS GEDIMINO TECHNIKOS UNIVERSITETAS
STATYBOS  FAKULTETAS

GEOTECHNIKOS KATEDRA

……..................Nr. ...............

Vilnius

......................................................................…………..................................................…...................................

..

vidurkis..................…...........….....………….........................…...balo.

Baigiamojo darbo tema: 

konstrukcijas“ 

..........………………..………….......................................….....

nio suteikimo komisijoje.

Technologijos mokslo sritis

, valstybinis kodas  62402T106



5

Vilniaus Gedimino technikos universitetas

Statybos  fakultetas

Geotechnikos katedra

ISBN    ISSN

Egz. sk. ………..

Data ….-….-….

Geotechnikos 

Pavadinimas jant konstrukcijas

Autorius Jonas Antanaitis Vadovas doc. dr. J. Medzvieckas

Kalba

Anotacija

parinktas pagrindo 

Pirmoje dalyje yra aptariamos klasikin

konstrukcijos 

pastatas. Modeliuojamas pastatas ant deformuojamojo pagrindo (STAAD.Pro 2005) kompiuterine 

tarpusa

Darbo apimtis – 108

Atskirai pridedami darbo priedai.

pagrindo standumas



6

Vilnius Gediminas Technical University

Faculty of Civil Engineering 

Department of Geotechnical Engineering

ISBN       ISSN

Copies No. ………

Date  ….-….-….

Geotechnical Engineering study programme master thesis.

Title: Evaluation of the ground stiffness for structural design

Author Jonas Antanaitis      Academic supervisor dr. doc. J. Medzvieckas

Thesis language

Lithuanian

Foreign (English)

X

Annotation

The purpose of this final work is to research influence evaluation of the ground stiffness 

calculating bearing structures. The research is of ground stiffness purpose influence to selected 

stiffness method for bearing structures.

      The work consist of influence evaluation of the ground stiffness methods, the influence 

evaluation of structure‘s joints stiffness  and analysis of structures‘s on elastic ground parts. 

The first part is about classical ground stiffness theories, influence of the ground stiffness 

methods and evaluation of the ground stiffness with compression device.

The second part of this work is about the influence evaluation of structure‘s joints stiffness and 

calculations with computer programs of it.

In the last part of this work there are analysis and calculation by evaluated stiffness methods. It 

is analysing UAB ,,Philip Morris Lietuva‘‘ tobacco preparative building. The structure  is modeling 

on the distort ground with computer program (STAAD.Pro 2005). The ground is calculating like 

particular rigidy spring (Vinclar model). The results of this work analysis between pending 

parameters are in comparing diagrams and tables.

      Work size – 108 p. of text, 73 iliustr., 32 tables, 33 source of litr.

Appendixes included.

Structure: introduction, analytical (review of literature) , methodical and experimental-research parts,
conclusions, references. 

Thesis consist of: 75 p. text without appendixes, 25 pictures, 12 tables, 59 bibliographical entries.

Appendixes included.

Keywords: ground stiffness, evaluation of the ground stiffness methods.



7

TURINYS

.............................................................................................................................2

............................................................................................................................3

Magistro darbo pa .............................................................................................................................4

Anotacija ...................................................................................................................................................5

Summary ...................................................................................................................................................6

.....................................................................................................................................10

.......................................................................................................................................13

Santrumpos ir simboliai ..........................................................................................................................15

..................................................................................................................................................17

....................................................................18

.........................................................18

......................................................................................25

modelis ....................................................................................................................................................25

LIRA – PC)................................26

RSN 91 – 85

....................................................................................28

..........................................................29

1.2.5. Pagrindo standumo vertinimas STAAD.Pro kompiuterine programa ...................................30

Pcsheetpilewall ................32

1.3. Grunto standumo vertinimas kompresiniu aparatu ....................................................................39

1.3.1. ................................................................39

1.3.2. ...............................................................................................40

1.3.3. ................................43

2. ...........................................................48



8

2.1. Konstrukcijos mazg ................................................................48

2.2. Konstrukcijos mazg dumo vertinimas Framework (2D ir 3D) kompiuterine programa..54

2.2.1. Konstrukcijos mazg Framework 2D  kompiuterine programa......54

Framework 3D kompiuterine programa

.................................................................................................................................................................56

2.3. STAAD.Pro kompiuterine programa ...................57

.......................................61

....................................................................................................................61

3.2. Pamatai.....................................................................................................................................62

3.3. Pagrindas..................................................................................................................................63

3.4. Pagr ....................66

rmuojamojo sluoksnio, 

..............................................................................................66

rmas RSN 91 – 85.. ...70

             3.4.3. 

.................................................................................................................................................................71

LIRA – PC) ................................................................................................................................72

Pcsheetpilewall .............................72

        3.5. 

.................................................................................................................................................................75

3.5.1. formuojamojo pagrindo poliniam pamatui pagal 

proporcingai deformuojamojo sluoksnio, ............................78

3.5.2. pagal Respublikines statybos

normas RSN 91 – 85 ................................................................................................82



9

3.5.3. Pastato

.....................................................................................................................84

3.5.4. eformuojamojo pagrindo tampriojo 

LIRA – PC) poliniam pamatui ...................................................................86

3.5.5. iavimas ant deformuojamojo pagrindo pagal

gruntui poliniam pamatui........................................................................................................................88

3.5.6. uojamojo pagrindo moliniam 

....................................................................................................................90

3.5.7. o pagal pamato konstrukcijos

leistinus poslinkius .....................................................................92

3.5.8. o pagrindo pagal pamato konstrukcijos

leistinus poslinkius ......................................................................94

3.5.9. muojamojo pagrindo 

......................................................................................................96

3.5.10. grindo

.....................................................................................................98

3.5.11. atramos (angl. Fixed) ............100

I .............................................................................................................................................106

......................................................................................................................................107

PRIEDAI...............................................................................................................................................109

1 priedas ................................................................................................................................................110

2 priedas ................................................................................................................................................111

3 priedas ................................................................................................................................................125



10

..................................................................................................................18

................................................18

......................19

1.4 pav. Tampriosios  mechaninis modelis .............................................................20

..............................................................22

1.6 pav. Sta .................................................23

1.7 pav. Apvali plok ...................................................................................24

1.8 pav. Pagrindo, modeliuojamo baigtinio storio sluoksniu 

.............................................................................................................25

......................................................27

LIRA – PC programa schema ........................................................28

1.11 pav. Giliojo pamato schema.........................................................................................................29

...............................................31

1.13 pav. Standumo vertinimo Pcsheetpilewall programa schema .....................................................33

 shema ....................................................................................................34

1.15 .....................................................................36

1.16 pav. Menardo presiometro veikimo schema ................................................................................37

1.17 ...............................................................................................38

1.18 pav. Kompresinis aparatas (odometras) .......................................................................................41

1.19 pav. ...............................................................................................41

1.20 pav. ( ),z i iC f σ= .............................................................................44

1.21 pav. ( ),z i iC f σ= .............................................................................45

1.22 pav. ( ),z i iC f σ= .............................................................................46



11

1.23 pav. ( ),z i iC f σ= .............................................................................47

2.1 pav. Moment .............................48

2.2 pav. Minimalus nat ....................................................................48

2.3 pav. ..........................................................49

2.4 pav ...........................................................................................49

......................................................................................50

...............................................................50

........................................................51

.................................................................................52

2.9 pav. Mazgo schema, kai vyksta tempimas.....................................................................................52

2.10 pav. Mazgo schema, kai jung  lenkiama .....................................................................................52

...........................................................................................53

.......................................................................................................53

2.13 pav. Framework programa...........................................................................................................54

....................................................................................................................55

..................................................................................................56

....................................................................................................................57

................................................................................61

.....................................................................61

3.3 pav. .....................................................................................62

3.4 pav. hema .................................................................................63

3.5 pav. UAB ,,Philip Morris Lietuva‘‘ kompleksas ...........................................................................63

3.6 ....................................................................................................................64

3.7 pav. Topografinis planas ................................................................................................................65

baigtinio storio sluoksniu ........................................................................................................................66



12

3.9 pav. ................................................................................................69

3.10 pav. .....................................................................................................71

3.11 pav. polinis pamatas ...........................................74

3.12 pav. ........................................75

3.13 pav. .........................................................................................................76

3.14 pav. Bendrasis konstrukcijos modelis..........................................................................................76

3.15 pav. skyrimo pavyzdys .............................................................................77

3.16 pav. Konstrukcijos ant tampriojo pagrindo modeliavimas ..........................................................78

3.17 pav. ..............................................................79

3.18 pav. Bendrieji konstrukcijos poslinkiai nuo 14 aspkrovimo derinio ...........................................81

3.19 pav. Fy) nuo 14 apkrovimo derinio .....................................................81

My) nuo 14 apkrovimo derinio.............................................82

3.21 pav. ..............................................................83

3.22 pav. ..............................................................85

3.23 pav. kyrimas konstrukcijai (4 metodas) ..............................................................87

3.24 pav. ..............................................................89

3.25 pav. ..............................................................91

3.26 pav. ..............................................................93

3.27 pav. .............................................................95

3.28 pav. Spy ..............................................................97

3.29 pav. ............................................................99

(11 metodas) .................................................................100

poliniam pamatui................102

.............103

poliniam pamatui ..................................................................................................................................104

3.34

...............................................................................................................................105



13

1.1 ientai (k) ir (kp), (MN/m4) pagal [27]...........................................30

Lh) ir (Lh
’ ...............................................................................34

ksl) ............................................................35

'α ) .......................................................................................38

...........39

1.6 le ...................................................................................43

..................................................................................44

...................................................................................45

1.9 le ...................................................................................46

Skai tampriojo sluoksnio storiui (Hsl) rasti........................................................70

 (1 metodas)...................80

.....................................................................................80

2 metodas)...................83

.....................................................................................84

3 metodas)...................85

.....................................................................................86

...................87

.....................................................................................88

3.10 len 5 metodas).................89

...................................................................................90

.................91

...................................................................................92

7 metodas).................93

...................................................................................94



14

8 metodas).................95

Atramin ...................................................................................96

.................97

...................................................................................98

10 metodas)...............99

...............................................................................100

11 metodas).............101

...............................................................................101



15

SANTRUMPOS IR SIMBOLIAI

Cz – pagrindo standumo modulis (kN/ m3);

P – 2);

s –

b – pamato pado plotis (m);

E –

–

– koeficientas, kuris priklauso nuo pamato formos, standumo ir ta

skai

R –

Hsl – deformuojamojo pagrindo storis (m);

snR – % pamato skersmens, 

surandamas pagal [21] 3.8 punkto nurodymus (kPa);

u –

D –

Lh ir Lh
’ – ID qc), 

(kN/m3);

z – nagrin  (m);

'
vσ –

'
hiσ –

EM – Menardo presiometrinis tamprumo modulis pseudo – 2);

'α – koeficientas, pateiktas 1.4 lentel

V∆ – – 3);

p∆ – sl –

p1 – sl ba tarp pseudo –

Vm – 3);

γ – grunto vienetinis svoris (kN/m3);

qc – k 2);

Sj – sijos ir kolonos mazgo standumas;

ki – tandumo koeficientas;
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beff c, wc –

beff t, wc –

twc –

dc –

Leff, tfc –

As – tas;

Lb –

Fx –

Fy –

kx –

ky –

e0 – grunto bandinio poringumo koeficientas;

s – 3);

W – %);

KSR –

KSB –
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ovos veikiamas, 

konstrukcijos deformuojamos ir jose atsir

yra bendros, jo

statiniai vienaip ar kitaip veikia po jais esan

standumo moduliu (C E s), deformuojamojo pagrindo 

sluoksnio storiu (Hsl v

) ir kt.

patikimesnes.

Darbo objektas –

konstrukcijas.

Darbo tikslas –

t.y. modeliuojant Fixed).

arbo

1.

2.

3.

(STAAD.Pro 2005) kompiuterine programa ant tampriojo deformuojamojo pagrindo. 



18

1.1. jo

mechanikos mokslo jo

a. pabaigoje Vinkleris ir 

H. tiesine priklausomybe tarp pagrindo tempi

ai sklinda ir pagrindas deformuojamas tik po pamatu. Vinklerio teorijoje

 nurodoma

Pasak A. Krutinio [17],  grunto reaktyvinis sl

1.2 pav.).

1.2 pav. Grunto reaktyvini

standumui vertinti

(Vinklerio metodas)

Tampriosios 
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Pagrindo standumo modulis yra tiesiogiai

,z

P
C

s
=     (1.1)

P – (kN/m2);

s –  pamato nus (m).

 m

1.3 pav. Pagrindo deformavimosi schema nuo i (Vinklerio metodas)

1.3 pav.), kurios atr

tempiai sklinda ir pagrindas deformuojamas tik po 

pamatu [27].

• Taikant  silpniems ir stipriai 

us, gaunami patikimi 

rezultatai [6].

•

E 5 MPa) jo

grunto sluok deformuojamas gruntas) [6].

•

pamato
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• Pagal nustatyta

priimti klaidingus sprendimus ir padaryti 1].

• Vienas v teorijos

yra kintamas. Jo kitimas priklauso nuo pamato standumo, jo pado didumo ir formos.

 standumas priklauso ne vien 

nuo pastato konstrukcijos jautrumo nevienodo . Vadinasi, tas pats gruntas gali 

vienam pastatui ir silpnas, netinkamas kitam [27].

,

 teorija.  teorija buvo pr

Toliau tobulino N. Gersevanovas, B. 

emo kinas, M. Gorbunovas – Posadovas, A. Simvulidi ir kt.

Skai iavimo metodai pagr sti tamprumo teorijos d sniu, kad tempiai ir deformacijos sklinda 

grunte ir u  pamato kont o besideformuojan io pagrindo pavir ius linksta pagal tampriojo

linkio kreiv (1.4 pav.) – pagrind  sudaro tampriosios, tarp sav s susijusios spyruokl s, atremtos 

stand  nesideformuojant n . 

Pamatas veikiamas vienodai paskirstytos apkrovos, 

veikia lenk [16].

 teorijos m

1.4 pav. Tampriosios  teorijos mechaninis modelis 

• T  modelio vienas , kad  pastato 

s storis yra neribojamas. Reali , pamato ir pagrindo 
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O tai 

6].

•

standumo 

modulio i gal 27]:

( )2
,

1
z

E
C

bω ν
=

⋅ −
                                                       (1.2)

b – pamato pado plotis (m);

E – (MPa);

– grunto icientas;

– koeficientas, kuris priklauso nuo pamato pado formos, pamato standumo ir ta

.

I matyti,  kad pagrindo standumas priklauso ne ti  (P)

 (s)  (E) bei Puasono koeficiento (v), t. y. pagrindo 

 pagrindo standumo modulio dimensija – (kN/m3).

Pastaruoju metu yra taikomi fiziniai  mechaniniai deformuojamojo pagrindo modeliai, kurie 

Netiesiniai deformuojamojo pagrindo modeliai. jo

,,konstrukcija – 7].

Atskiroms konstrukcijos pamato dalims netekus ko

,,konstrukcija –

 [16].

siradimo zonose, taip pat 

netiesin s. 5] ir G. K. Kleino [15], 
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sukurti deformuojamojo pagrind

Stochastiniai tampriojo pagrindo modeliai.

jo

rezultatus.

– 7]:

0,max

0,min

,
E

E
α =                                                   (1.3)

E0,max ir E0,min – , 

(MPa).

( )

nus

( ) jo

umo rodikliai gali keistis 

3], D. 

M. Sobolevas [24

modeliu gau

jo pagrindo sprendinius [17].

pagrindo 

3], [20], [24] 

Pamatini

pagrindo modelis veikiant paskirstytai apkrovai.
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1.5

• (h) ais matmenimis (L1) ir (L2);

• plok (w) (h);

• viduriniosios  procese pasislenka tik apkrovos veikimo 

kryptimi;

• os 

• ( zσ ) kad 

–

(K) 1]:

( )
3

1
2
1

,
12 1

E h
K

v
=

−
                                                              (1.4)

E1 –  (MPa);

v1 – cijos koeficientas;

pagrindo modeliai

ant tampriojo pagrindo
modelis

tampriojo pagrindo
modelis
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h –  (m).

1.6 pav. Sta

( )
2

2
,

1

a bE
r

K

π
ν

=
−

                                                           (1.5)

a –  (m);

b –  (m);

E –  (MPa);

v – as.

4 / ,r α≤  ir lanksti, kai 4 /r α> /a bα = (1.6 

pav.).

lis veikiant paskirstytai apkrovai.

daroma prielaida (R) yra baigtinio 

ilgio, o sistemos – pagrindas‘‘ standumas 0]:

( )2 3
1

2 3
1

1
3 ,

1

ER

E h

ν
α

ν

−
= ⋅

−
                                                      (1.6)

R – (m);

h – (m).

0,5.α ≤
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0,5 10.α< ≤

10.α >

1.7 pav. Apvali plok

aparatai: kompresinis (odometras)  (stabilometras). 

atlikti naudojamas taip pat kompresinis aparatas. 

ke tiriamas 

1.2.6. skyriuje (Menardo metodas).

1.2.1. Proporcingai deformuojamojo sluoksnio, esan

pagrindo modelis

Pasak A. Krutinio [17] p

tarpusavio poslinki e

 tamprio

s.
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tars

1.8 paveiksle.

1.8 pav. Pagrindo, modeliuojamo baigtinio storio sluoksniu

ir tampriosios puserdv

Reikia nustatyti 

pasiskirstymui.

Hsl = 1/4b b –

pamato pado plotis), kai grunte reaktyviniai spaudimai artimi ribini

.

(E), (v) ir (C)

[11], [30] 

( )2
,

1
z

sl

E
C

Hν
=

−

(1.7)

arba

( )
( ) ( )

1
.

1 1 2z
sl

E
C

H

ν
ν ν

−
=

+ −

(1.8)

Pagal (1.7) daroma prielaida, kad baigtinio storio sluoksnis gali pasislinkti standesnio 

8 , kad horizontalieji poslinkiai kontakto su standesnio 

(Cz), reikia (E)

(v) ir tampriai deformuojamojo (Hsl).
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1.2.2.  (LIRA – PC) 

1956 m pasli

 [21]. Pirmasis parametras (C1), 

kaip ir Vinklerio hipotez

(C2)  (1.10 pav.).

yra tiesiogiai proporcing  (1.9 pav.).

1.9

 [17]:

( ) ( ) ( )
2

2 12
.

d s x
C C s x p x

dx
− + =                                                (1.9)

1.9  [17]

programiniame pakete LIRA – PC. Paketas 

Paketo LIRA – PC 8]:

• 18 tip

•

• kurios gali tas klaidas 

•

•
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•

•

• ekrane.

atliekami

• grunto (E, MPa);

• ( );

• grunto tampriojo (Hsl, m).

LIRA – PC programa schema 

 (C1 = Cz) [8]:

( )1 2
,

1 2sl

E
C

H ν
=

⋅ − ⋅
                                                        (1.10)

grunto l ,

2 .
6 (1 )

slE H
C

ν
⋅

=
⋅ +

                                  (1.11)

1.2.3. Pagrindo standumo vertinimas pagal Respublikines statybos normas RSN 91 – 85

(,,Gr ktavimas ir statyba‘‘)

 [22] RSN 91 – 85

Pagrindo standumo skai

LIRA – PC

C – pagrindo standumo rodiklis

C1 – grunto standumo 
modulis

C2 –
modulis
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• vienodas pag –

• nevienodas pagrindas –

iai.

/zC P s=

 (s) pagal :

,snR
C

s
=

(1.12)

s – pamato uris lygus (0,005 0,03)s b= ÷ ⋅   pamato pado skersmens;

snR – n % pamato skersmens, 

surandamas pagal [22] 3.8 punkto nurodymus, (kPa).

(n) (%)

pagrindo stipruma

% 

pamato skersmens.

, nes vietoj 

 (P) ( snR )

(1.12)

1.2. giliesiems pamatams metodas

uojant us, laikoma, kad pamatas standus, o gruntas 

santykis / 10d b ≤ (1.11 pav.). Kai jis didesnis, pamatas yra liaunas ir tai yra ne gilusis pamatas, o 

polis.



30

1.11 pav. Giliojo pamato schema

Cz), matuojamu (kN/m3) ir

Fuso – ].

 [27]:

,yC kz=

(1.13)

k – proporcingumo koeficientas

svertinis vidutinis (MN/m4);

z – jo

Po giliojo pamato padu grunto standumo modulis pagal [27] :

,z pC k d=

(1.14)

kp – proporcingumo ko 4);

d – pamato gylis  (m).

k) ir (kp IL) ir (e

ir atvi – k) ir (kp ias (IL) ir (e IL) 

ir (e k) ir (kp k) ir (kp)
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imami 30 % didesni negu lentel IL – takumo rodiklis; e –

grunto poringumo koeficientas.

k) ir (kp), (MN/m4) pagal [27]

Gruntai k kp

0,75 1,0LI< ≤ 0,65 – 2,0 0,5 – 2,0

0,5 0,75,LI< ≤
0 1,0,LI< ≤ 0,6 0,8e≤ ≤ 2,5 – 5,0 2,0 – 4,0 

0 0,5,LI< ≤
0,LI ≤ 0,55 0,7e≤ ≤ 5,0 – 8,0 4,0 – 6,0

0,LI ≤
0,55 0,7e≤ ≤ 8,0 – 13,0 6,0 – 10,0

0,55 0,7,e≤ ≤ gabaliniai gruntai – 10,0 – 20,0

1.2.5. Pagrindo standumo vertinimas STAAD.Pro kompiuterine programa

STAAD.Pro –

STAAD.Pro

ir kt.

Dabar STAAD.Pro

de facto.

Programa turi galingas konstrukcijo  priemones –

STAAD.Pro

, spyruoklines, pasvirusias, i  tampriojo pagrindo 

modeliuojamus pamatus ir kitas konstrukcijas.

Atramos tipas tamprioji atrama (angl. Fixed but) uos 

–

– momentas, sukeliantis spyruo 1o [14].
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1.12 pav. Spyruokli

Tamprioji atrama (angl. Fixed but) – atrama (1.12 pav.)

Fx, Fy, Fz, Mx, My, Mz  globalioje koordin

Fx, Fy, Fz, Mx, My, Mz

Kfx f1, Kfy f2, Kfz f3, Kmx f4, Kmy f5, Kmz f6;  f1, 

f2, f3, f4, f5, f6 – spyruokli

 pagal [17] formules:

,x x ik C A= ⋅

(1.15)

,y y ik C A= ⋅

(1.16)

,z z ik C A= ⋅

(1.17)

Ai –  (m2).

Ci – pagrindo standumo modulis i – tosios 3

Pagrindo spyruokl

 [14].
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1 2
3

( )

X

X O nly

F ooting f f Y
joint list E lastic D ir Subgrade f

YO nlyM at

Z

Z O nly

 
 
 
  

−    
   

 
 
 

f1 – pamato pado ilgis ir plotis (jeigu f2 reik f1 = f2);

f3 – pagrindo standumo rodiklis, kuris matuojamas j x ilgio vnt.), X, Y, Z –

Jeigu taikomas komandos atrama (angl. Footing) variantas, tai atraminiame mazge programa 

panaudoja f1 x f2 x f3.

Jeigu taikomas komandos (angl. Elastic mat) variantas, tai programa 

apskai (angl. joint – list) ant 

f3, gaunama tiriamos mazge 

X, Y arba Z kryptis, tai atitinkama linkme 

Y

Fx, Fz, My.

Pasirinkus Xonly, Yonly arba Zonly

Pavyzdys:

Support

1 to 300 Elastic mat direct Yonly subg 3000.

Pagal nuo 1 iki 300 – ojo programa automati

pagrindo standumo rodiklio, lygaus 3000, sandaugai.

1.2.6. Pagrindo standumo taikant Pcsheetpilewall

Pcsheetpilewall. grama 

rasti

vertinimo metodai yra keturi pagal [31]:

• Tercagio

• Menardo
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• standum

• standumas  poslinkius.

1.13 paveiksle.

1.13 pav. Standumo vertinimo Pcsheetpilewall programa schema

Tercagio metodas

a) Pagal Tercag  [31],

• kai 0,0002 ,u D>

,z h

z
C L

D
= ⋅

(1.18)

• kai 0,0002 ,u D≤ tai

' ,z h

z
C L

D
= ⋅

(1.19)

u –  poslinkis (m);

D – a  (m);

Cz – pagrindo standumo modulis (kN/ m3);

Pagrindo standumo vertinimas Pcsheetpilewall

Tercagio
metodas

Menardo
metodas s poslinkius

gruntams
Moliniams
gruntams

Laisvai atremta 

efektyviuosius 
Laisvai atremta Inkaruota 



35

Lh ir Lh
’ – (ID)

(qc) (kN/ m3);

z – nagrin (m).

1.14 pav. Atramin  shema

(1.18) ir (1.19 (u, D, Lh ir Lh‘)

(qc) ir tankum (ID).

skirstomas: purus, kai qc = 2,0 (MPa), vidutinio tankumo, kai qc = 4,5 (MPa), tankus, kai qc = 8,5 

(MPa) ir labai tankus, kai qc = 12 (MPa).

standumas, kuris pateiktas 1.2

z/D) lygus 1 (m):

,z hC L=     (1.20)

' ,z hC L=

(1.21)

1.2 (Lh) ir (Lh
’)  [31]

Parametrai Lh, (kN/m3), qc, (MPa)

 pagal Purus Vidutinio tankumo Tankus Labai tankus

Tankumo laipsnis ID 0,15 – 0,35 0,35 – 0,65 0,65 – 0,85 0,85 – 1,0
qc 2,0 4,5 8,5 12

Konstanta L sausiems ir 

Lh

Lh
’

800
40 000

2600
64 000

6400
96 000

14 000
130 000

lygio
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Lh

Lh
’

500
24 000

1600
38 500

4200
57 600

9000
80 000

b) S  vertikalius ir horizontalius efektyviuosius 

us [31]:

( )' '0,5 2
,

v hih
z

L
C

D

σ σ

γ

⋅ + ⋅
= ⋅                            (1.22)

'
vσ – ai (kPa);

'
hiσ – ai (kPa).

Norint a ( '
hiσ ) ir vertikalius 

( '
vσ ) us, sienel  (D)  ( ).

c) Pagal Tercagio  standumo koeficientas  [31]:

• sienel (1.14 pav.),

1
,

14,75
sl

z

k
k

D
= ⋅

(1.23)

• tvirtinta inkaru (1.15 pav.),

' ''

1 1
.

14,75 14,75
sl sl

z

k k
k

D D
= ⋅ = ⋅   (1.24)

 (D) ir konstantos (ksl = Cz )

priklausomai koks molinis gruntas, randamas standumas. molinis gruntas skirstomas: 

silpnas, kai cu = 20 (kN/m2) , ma cu = 20 – 50 (kN/m2), standus, kai cu = 100 – 200

(kN/m2), kietas, kai cu > 200 (kN/m2).

1.3 (ksl)  moliniam gruntui [31]

Molis Silpnas Standus Labai standus Kietas
cu, (kN/m2) < 20 20 – 50 50 – 100 100 – 200 > 200
ksl, (kN/ m3) < 8000 8000 – 16 000 16 000 – 32 000 32 000 – 64 000 > 64 000
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1.15 pav. Atramin  shema (inkaruota sienel )

Menardo metodas 

se. Presiometru 

galima bandyti gruntus iki 20 m gylio [27].

[31]:

' 4 1( 13 (9 10 ) ) ,
2

a
h M

a
C E aα − −= ⋅ ⋅ + ⋅ ⋅ ⋅                                            (1.25)

EM – Menardo presiometrinis tamprumo modulis (pseudo – ) (kN/m2);
’– koeficientas, pateiktas 1.4 lentel ;

a – ilgis (m);

•
2

,
3

a D= kai inkaruota (m);

• ,a D= kai  sienel (m).

Presiometr

1. Presiometro zondas;

2. Vamzdelis;

3. Manometras.

tris kameras [27

 gruntas apie 
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–

radialiuosius poslinkius specialiais davikliais [27]. 

1.16 pav. Menardo presiometro veikimo schema

Menardo presiometrinis tamprumo modulis (pseudo – )  [31]:

( )1 ,M m

p
E v V

V

∆
= + ⋅ ⋅

∆

(1.26)

V∆ – (pseudo – ) (m3);

p∆ – sl o – (kPa);

Vm – presiometro zondo (m3);

– ).

kaip 0,1 mm per 3 min ir moliniams gruntams – per 6 min. Bandant 

– 30…60 min. Dirbant greituoju metodu, visas 

-

[27].
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1.17 pav. Sl

1.4 ( 'α )  [31]

Situacija Molis Dumblas S S

Perkonsoliduotas 1 1 2/3 1/2 1/3
Normaliai 

konsoliduotas
1 2/3 1/2 1/3 1/4

Nekonsoliduotas – 1/2 1/2 1/3 1/4

 [31]:

• kai atraminei  (metalinei ) sienelei, tai

2000 ,z cC q= ⋅

(1.27)

• kai vienam  ( D < 1 m), tai 

4000 ,z cC q= ⋅

(1.28)

• kai vienam  ( D > 1 m), tai

4000 / .z cC D q= ⋅

(1.29)

tinimo metodas leistinus poslinkius

1.5 lentel ienel  poslinkius.

Pagrindo rodikliai:

γ – grunto vienetinis svoris, (kN/m3);

qc – k as, (MN/m2).
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gruntams qc), o moliniams – v γ ).

1.5 leistinus poslinkius [31]

Pagrindo standumas  Cz, (kN/m3)
Gruntas

20w mm≤ 20 100mm w mm< ≤ 100w mm>
 (dulkingas): qc

< 5
5 – 10
< 20

8000
10 000
45 000

6000
7500

30 000

4000
5000

15 000
Molis
13 15γ = −
15 17γ = −

17γ >

4000
5000
6000

3000
3750
4500

2000
2500
3500

10 11γ = −
12γ =

3000
4000

2000
3000

1500
2000

1.3. Grunto standumo vertinimas kompresiniu aparatu

1.3

V. Sakalauskas teigia, jog regresija –

= f(xi

prikl = (x1, x2, …, xm,…) [25].

(prognozuoti), ir grafiniame vaizde –

nepriklausomas kintamasis – tai k

ma ].

– determinacijos 

R2 ]:
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2^

2 1
2

1

n

i
i

n

i
i

y y
KSR

R
KSB

y y

−

=

−

=

 − 
 = =
 − 
 

∑

∑
,                     

(1.30)                                                      

– – .

kad kuo R2

os yra 

 kintamuoju x.

ijos 

R2 – teigiamos regresijos 

s intervale tarp – –1 yra R, 

negali b

1.3

 buvo panaudotas priemolis moreninis gruntas. 4 bandiniai, kurie 

buvo tiriami su kompresiniu aparatu – odometru. 

Darbo tikslas – rezultatus

Laboratoriniams bandymams atlikti panaudotas kompresinis aparatas odometras (1.18 pav., 1.19

pav.).  

Odometro

60 cm2 3 cm [27].

1.19 pav., 12) ir apkraunamas per 

N (Fz z = 
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1.18 pav. Kompresinis aparatas (odometras)

1.19 pav. Odometro

1 – kompresinio aparato pagrindas; 2 – tampas; 3 – 4 – 5 –

fiksatorius;

6 – ; 7 – grunto fiksatorius; 8 – dangtelis; 9 – indikatorius; 10 – drenavimo filtras;
1 1 – vanduo; 12 – gruntas

buvo 

analizuojami.

laipsnio – ( ), .z i iC f σ=

determinacijos (R2, kinta ribose nuo 0 iki 1) koeficientas.

esi

eksper



43

– grunto 

iσ  [27] :

( )0 01 /i ie e e h h= − + ∆ ,                                                    (1.31)    

e0 – grunto bandinio poringumo koeficientas;

h – auk

( )0 1 0,01 / 1,se Wρ ρ = ⋅ + ⋅ − 

(1.32)

s – (g/cm3),

W –  (%).

apkrovos laipsnio [2], (kPa – 1):

0
0,

0

,i
i

i

e e
m

σ σ
−

=
−

(1.33)

e0, ei ir ei+1 – poringumo koeficientas atitinkamai veikiant ms 0 1, .i iirσ σ σ +

vos laipsnio [2]:

0,

1
,o

i
i

e
E

m
β +

=                            (1.34)

– – 0,5 pagal [27] 29 p.).

, .i
z i

i

C
s

σ
=

kad gruntas gali skersai deformuotis, t. y., statomos (Ei)  ir gaunama 

:
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( )
'

2
.

1
i

i

E
C

bω ν
=

⋅ −

(1.35)

1.3.3. Pagrindo 

 ir poringumo koeficiento

gautos pagrindo standumo modulio s s nuo kiekvieno apkrovimo laipsnio –

( ),z i iC f σ= (1.20, 1.21, 1.22, 1.23 pav.)

s lygtimis.

.

1.6

i, 
(kPa)

e
i

nuo 

i

si, 
(mm) nuo

i

, ,i
z i

i

C
s

σ
=

(MN/m3)

Ei, (kPa) 
nuo 

i

Eoed, 
(kPa)

nuo 
i

( )2
' ,

1
i

i

E
C

bω ν
=

⋅ −

(MN/m3)

25 0,432 0,345 72,46 1206,67 2413,34 20,81

50 0,413 0,765 65,36 532,35 1064,7 9,17

150 0,396 1,14 131,58 1419,61 2839,22 24,48

250 0,389 1,305 191,57 1248,28 2496,56 21,52

350 0,376 1,595 219,44 1019,72 2039,44 17,58

450 0,363 1,.885 238, 73 861,90 1723,8 14,86

– koeficientas, kuris priklauso nuo pamato pado formos, pamato standumo ir ta

 = 0,79 i 27] 6.1 lentel ;

v – 2] priemoliams v = 0,39);

b – b = 8,73 cm);

– – 0,5 pagal [27] 29 p.);

Eoed – odometrinis deformacij ulis 2], (Eoed = Ei/ , MPa).
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2

96 % pagrindo standumo ( ,z iC ( iσ

1.20 ( ),z i iC f σ=

, 0,4334 61,092.z i iC σ= ⋅ +

1.7 i

i, 
(kPa)

e
i

nuo 

i

si, 
(mm) nuo

i

, ,i
z i

i

C
s

σ
=

(MN/m3)

Ei, (kPa) 
nuo 

i

Eoed, 
(kPa)

nuo 
i

( )2
' ,

1
i

i

E
C

bω ν
=

⋅ −

(MN/m3)

25 0,405 0,28 89,29 1477,08 2954,16 25,47

50 0,396 0,475 105,26 844,05 1688,1 14,60

150 0,370 1,08 138,89 1508,5 3017 26,26

250 0,338 1,82 137,36 897,47 1794,94 15,47

350 0,325 2,11 165,88 770,65 1541,3 13,29

450 0,298 2,72 165,44 595,79 1191,58 10,27

– koeficientas, kuris priklauso nuo pamato pado formos, pamato standumo ir ta , kuriame   

 = 0,79 i 27] 6.1 lentel

v – 2] priemoliams v = 0,39);

b – b = 8,73 cm);

– – 0,5 pagal [26] 29 p.);

Eoed – odometrinis deformacij 2], (Eoed = Ei/ , MPa).
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1.21 ( ),z i iC f σ=

Gauti paprastosios t .21 pav.) rodo, kad determinacijos koeficientas 

R2 = 0,8838 % pagrindo standumo ( ,z iC

apkrovimo laipsnio ( iσ

, 0,1739 96,736.z i iC σ= ⋅ +

1.8 3

i, 
(kPa)

e
i

nuo 

i

si, 
(mm) nuo

i

, ,i
z i

i

C
s

σ
=

(MN/m3)

Ei, (kPa) 
nuo 

i

Eoed, 
(kPa)

nuo 
i

( )2
' ,

1
i

i

E
C

bω ν
=

⋅ −

(MN/m3)

25 0,415 0,245 102,04 1276,79 2553,58 22,01

50 0,402 0,475 105,26 662,04 1324,08 11,41

150 0,389 0,7 214,29 1787,5 3575 30,82

250 0,381 0,855 292,40 1489,58 2979,16 25,68

350 0,366 1,115 313,90 1134,92 2269,84 19,57

450 0,351 1,38 326,09 916,67 1833,34 15,80

– koeficientas, kuris priklauso nuo pamato pado formos, pamato standumo ir ta

 = 0,79 i 27] 6.1 lentel
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v – 2] priemoliams v = 0,39);

b – b = 8,73 cm);

– – 0,5 pagal [27] 29 p.);

Eoed – odometrinis deformacij 2], (Eoed = Ei/ , MPa).

1.22 ( ),z i iC f σ=

Paprastosiosios 

, 0,5763 103,2.z i iC σ= ⋅ +

1.9 4

i, 
(kPa)

e
i

nuo 

i

si, 
(mm) nuo

i

, ,i
z i

i

C
s

σ
=

(MN/m3)

Ei, (kPa) 
nuo 

i

Eoed, 
(kPa)

nuo 
i

( )2
' ,

1
i

i

E
C

bω ν
=

⋅ −

(MN/m3)

25 0,423 0,305 81,97 1058,82 2117,64 18,26

50 0,398 0,74 67,57 428,57 857,14 7,39

150 0,383 1,005 149,25 1263,16 2526,32 21,78

250 0,366 1,3 192,31 972,97 1945,94 16,78

350 0,339 1,765 198,30 712,87 1425,74 12,29

450 0,327 1,985 226,70 637,17 1274,34 10,99

– koeficientas, kuris priklauso nuo pamato pado formos, pamato standumo ir ta

 = 0,79 i 27] 6.1 lentel

v – 2] priemoliams v = 0,39);

b – b = 8,73 cm);
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– – 0,5 pagal [27] 29 p.);

Eoed – odometrinis deformacij 2], (Eoed = Ei/ , MPa).

1.23 ( ),z i iC f σ=

   Paprastosiosios 23

, 0,3702 74,01.z i iC σ= ⋅ +

Atlikus eksperimentinius tyrimus tinkamiausi duomenys gaunami pagal 1 bandym

( ),z i iC f σ=  determinacijos koeficientas gaunamas as (R2 = 0,958)

lyginant su kitais bandymais.

s po pamatu gruntas deformuojamas kitaip negu kompresiniame aparate

(odometre). s gruntas po pamatu 

 (skersine) kryptimis

–

modulis (E) 1.6, 1.7, 1.8, 1.9

lentel
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2.1. Konstrukcijos mazg principas

– tai, kad konstrukcijos 

ejuose galuose, 

arba lan . 

lanksti  jungtis.

naudojamos , 

kurios veikia kaip tamprieji mazgai

konstrukcijoje.

siskirstymas – tai priklauso kokiomis 

:

• ;

•

•  jungtis.

2.1 paveiksle pavaizduotas lenkim

2.1 pav. Moment , kai veikia vienodai paskirstyta apkrova

1 –  jungtis, 2 – –  jungtis [32]

2.2 pav.
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2.2 pav. Minimalus nat is
E – Jungo modulis, I – inercijos momentas, L – sijos ilgis, w – [32]

ios ojamos naudojant sukimosi (rotacines) spyruokles 

(2.3 pav.).

2.3 pav. si

M – sukimosi momentas, k – – pasisukimo kampas [32]

 kad atsiranda sukimosi momentas, nuo kurio priklauso 

(k) (k)

2.3 paveiksle.

lankstinis, a

standusis 4 pav.). 

otacinis standumas ir stiprumas [33].
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2.4

maksimaliu mome rant mazgui.

2.5 paveiksle pavaizduota lenkimo 

konstrukcijoms.

a)    b)  

c)  

2.5 pav. R lenkimo moment

a) mazgai sujungti lankstais, b) uose, c)  [33]
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lankstais

lenkimo momentai ir kolonose. Lygina

veikiantys  yra

Remiantis [33 umo ribas. Taip pat 

 rei

6 paveiksle.

2.6  [33]

EI/L – sijos standumas. Yra

spyruokli ios, 

jungties. L

jungty

Kita

 (BSEN 1993 – 1 – 8: 2005, Eurocode – 3; Design of Steel 

Structures, Part – 1 – 8: Design of Joints) minima, jog 

atvejis pradiniam 33] rekomenduojama priimti standumo 

(Sj, ini) 2/3 (Mj, Rd), 

o kitais atvejais standumas, (Sj,in/n)

manoma

Sj, ini – n – Mj, Rd –
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2.7 takos 

33] ,,komponento modelyje‘‘, kur bendrasis mazgo 

2

,
1

j

i

Ez
S

k
µ

=
 
 
 

∑
                                                            (2.1)

Sj – sijos ir kolonos mazgo standumas;

E –

ki –

z – atramos petys;

µ –

, ,j ini

j

S

S
µ =                                                          (2.2)

(Sj) , kad standumo koeficientas 1,0.µ =

Tipiniam sijos jungimui su kolona, kai sujungimas, standumas :

a) kolonos – ,

2.8

m [33] :
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( )2 , ,0, 7 / ,effc wc wc cK b t d=                                          (2.3)

b) kolonos – sijos mazgas tempiamas,

2.9 pav. Mazgo schema, kai vyksta tempimas

m [33] :

( )3 , ,0, 7 / ,eff t wc wc cK b t d=

(2.4)

c) kolonos ,

2.10 pav. Mazgo schema, kai 

m  [33] :

( )3 3
4 0,9 / ,eff tfcK L m=

(2.5)

d) montuojamoji ,

2.11 pav. Montuojamoji
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m  [33] :

( )3 3
5 0,9 / ,eff pK L t m=

(2.6)

e) tai tempiami,

2.12

m  [33] :

( )10 1, 6 / ,s bK A L=

(2.7)

beff c, wc –

beff t, wc –

   twc –

   dc –

   Leff, tfc – efektinis kolonos ilgis;

   m – dimensinis koeficientas, pateiktas 6.13 pav. EC3 – 1/8;

   As –

   Lb –

uojamosios

momentas pateikiamas [33] pagal  formules:

0,32 2,3 0,51 0,13
, 0,13 ,j ini c b pS h h t d− −=

(2.8)

5 0,09 1,7 0,63 1,11, 4 10 7,Rd c b pM h h t d−= ⋅ +

(2.9)

Sj, ini – pradinis mazgo standumas;

MRd –
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hc – kolonos ilgis;

hb – sijos ilgis;

tp –

d –

2.2. Konstrukcijos mazg Framework (2D ir 3D) is 

programomis

s programos autorius yra G. M. V 2D ir 3D 

erdv Framework programa gali

konstrukcijos  mazg  reikia naudoti 

konstrukcijos mazguose tam tikro standumo spyruokles (2.13 pav.).

2.13 pav. Framework programa [31]

2.2.1. Konstrukcijos mazg  standumo vertinimas Framework 2D  kompiuterine programa

Standum naudojamos 

•  (kN/mm):

.x x xF k U= ⋅

(2.10)

• Y (kN/mm):

,y y yF k U= ⋅

(2.11)
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Fx – spy  linkme;

Fy – spy  linkme;

kx – standumo konstanta X (kN);

ky – standumo konstanta Y (kN).

2.14 pav. Spyruokli i

. Kai atsiranda momentas (M), kuris 

[ ]. / ,mom phiM K kNm rad=

(2.12)

Kmom.phi – kampo pasisukimo standumo konstanta, ( )/kNm rad .

2

Jeigu priskirta funkcija programoje yra patikrinta, tai galima matyti spyruokli

elasto –

pagrindo (konstrukcija ant tampriojo pagrindo).

 d

2.15 paveiksle

(atitinkama .
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2.15 pav. Spyruokl

2.2.2. Konstrukcijos mazg Framework 3D kompiuterine programa

Framework 2D tuo, kad galima spyruokles taikyti ne 

tik X, Y .

• (2.10 );

• );

• [31] :

,z z zF k U= ⋅

(2.13)

:

Fz –  linkme (kN/mm);

kz – standumo konstanta Z  linkme (kN).

. Kai atsiranda momentas (M), kuris 

 (2.12 ):

( ). / .mom phiM K kNm rad=
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2.16

standumo vertinimas STAAD.Pro kompiuterine programa

Taikant (angl. Spring tension) ir Spring

compression)

 [14].

Naudojant 

mazg

naudoti lankstus

Mazgo atlaisvinimas (angl. Member Releases)

1

2

3

4

5

6

K F X fF X
K F Y fF Y

K F Z fST A R T F Z
m em ber list

E N D M X K M X f

M Y K M Y f
M Z K M Z f

              −      
     

   
   
    
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: Start – End – laisvinama strypo pabaiga, Fx, Fy, Fz, Mx, My, Mz

–

Kfx f1, Kfy f2, Kfz f3, Kmx f4, Kmy f5, Kmz f6 – tamprusis

f1, f2, f3, f4, f5, f6 –

taikyti 

Klaidinga juos abu naudoti ios

aipsniui.

Pavyzdys:

Mazgo atlaisvinimas, (angl. Member release)

3 to 9 Start Kfx 1000.0 My Mz)

13 18 pabaigoje Mz Kmx 200.0 (angl. 13 18 End Mz Kmx 200.0)

– lankstai Yloc ir Zloc

Xloc nustatytas tamprusis

13 ir 18 antruosiuose mazguose yra lankstai lokalios Zloc

vnt./laips Xloc

Mazgo atlaisvinimas, (angl. Member release)

1

Start
m em ber list M p f

E nd

 
−  

 

Mp f1, –  laisvinimas, f1 – standumo koef

– f1).

Pavyzdys:

Mazgo atlaisvinimas, (angl. Member release)

Nuo15 iki 25 pabaigoje Mp 0.25 (angl. 15 to 25 end Mp 0.25)

– us pada 5. 

f1 Xloc, Yloc, Zloc

f1

f1

naudoti 

dalinai laisvinti lenkimo momentus. Klaidinga juos visus tris arba bet kuriuos du modeliuoti kartu.

Tik tempimo a modeliavimo algoritmas.
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Spring tension)

 Mazgo – – specifikacija (angl. joint – list spring – spec)

arba 

Spring compression)

Mazgo – – specifikacija (angl. joint – list spring – spec)

K fx

spring spec K fy

K fz

 
 − =  
 
 

Pavyzdys:

tension)

12 17 19 iki 37 65 (angl. 12 17 19 to 37 65)

compression)

5 13 46 iki 53 87 Kfy (angl.  5 13 46 to 53 87 Kfy)

12, 17, 19 –

46 – 53 ir 87 mazguose Y

(angl. Perform

analysis) naudojama 

komandos nurodyti nl (angl. Set nl) ir keisti (angl. Change)

daugia

Jeigu taikoma mazgo tempimo (angl. Member tension) arba (angl. Member 

compression) laikmenoje 

tokia tvarka, kaip parodyta [14]

Su nurodyti nl (angl. Set nl)

.

Anali

–

– atliek

–

neaktyvios tos s



62

–

at (angl. Perform

analysis)  galima didinti pasitelkus nurodyti iteracijas (angl. Set iterlim)

laikmenoje

Pagal [14]

kitam variantui –

keisti (angl. Change) sunaikinama standumo 

(angl. Spring compression) tampa ne

(angl. Spring compression)

mazgo tempimo (angl. Member 

tension) komandos taikyti negalima [14].



63

JO PAGRINDO

3.1. 

Sklypas UAB ,,Philip Morris Lietuva“ 

s sklypas, kadastro Nr. 210100340022.

objektas –  (3.1 pav.).

Pastato konstruk – 23,6 m  (3.1, 3.2 pav.)

, 

o 2 – 20 ir 26 – 36’.

29,6 × 124 – 6,5 m. Pastatas 

– 36’.
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jo

 (3.2

pav.).

– 6,5

– 6 m.

S355.

Visi elementai padengti 1 sluoksniu epoksidinio grunto ir 2 sluoksniais

3.2. Pamatai

Analizuojamajam

1) Poliniai pamatai;

Polinio pamato konstrukcija pavaizduota 3.3 paveiksle. Polinius pamatus sudaro rostverkas ir 2

kaltiniai poliai

 Betonas – C20/25. Duota charakteringosios apkrovos, 

V = 56,6 (kN), H = 64,6 (kN), M = 38,1 (kNm). V – H – horizontali 

M – pamato lenkimo momentas.
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P1 – kaltiniai poliai 0,3 x 0,3 m; R1 – rostverkas 1,65 x 1,45 m; K1 – kolona 0,5 x 0,5 x 8,96 m;
S1 – siena

eiksle. l) yra 2,7 (m), 

 Betonas – C20/25.

3

3.3. Pagrindas

UAB ,,Philip Morris Lietuva

(3.5 pav.).
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Vilniaus pl. 16. , geologinius tyrimus atliko UAB ,,

‘‘. – 10,0 m gylio. Be to, 10 –

3.5 pav. UAB ,,Philip Morris Lietuva‘‘ kompleksas

riu sklypas yra paj  lygumoje. Reljefo absoliutieji iai 

kinta 14,80 – 15,33 m ribose.

(3.6 pav.) iki  1,4 – 2,1 m padengtas piltu gruntu, sudary

sm Vyrauja 

piltas priemolis. Po piltu gruntu  iki 2,0 – 3,5 m gylio sl gso fliuvioglacialin s nuogulos: plastingas 

priesm lis, vidutinio tankumo smulkus sm lis bei du

Po fliuvioglacialin mis nuogulomis iki 5,4 – 8,2 m gylio aptiktas moreninis priemolis nuo 

s konsistencijos su sm iais. Giliau, iki pragr to gylio 

sl gso akvalacialiniai dariniai: tankusis smulkusis ir dulkinis sm lis.

mis savyb  sandar , o 

ypa  veikiant vibracijai jis gauna taki  b sen , o grunto atsparumo

savyb s.
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3.6 pav.

Piltinis gruntas pastato pamat  pagrindui naudoti nerekomenduojamas.

 (3.6 pav., 3.7

pav.).

Norint patikslinti grunt

nustatymui atliktas grunt  statinis zondavimas. Zonduota lauko aparat ros komplektu PIKA

– 9 su S – gio spraudai (qz , Mpa)  ir grunto trintis 

 mov  (fz, kPa).

Grunt  deformacijos  modulis (E) apskai iuotas pagal koreliacines priklausomybes:

• E = 5qz – priesm liui;

• E = 7qz – dulkingajam priemoliui;

• E = 7,4qz + 7,2 – moreniniam priemoliui;

• E = 7,8qz
0,71 – vidutinio tankumo ir tankiems sm liams.

Grunt  pagrindini  fizini mechanini  savybi  rodikliai, pateikti  1 priede, taikytini su s lyga, 

jeigu statybos metu gruntai bus apsaugoti nuo gamtin vimo 
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3.7 pav. Topografinis planas

Statybinio sklypo ribose aptiktas gruntinis ir tarpsluoksninis sp dinis vanduo.

Gruntinis vanduo talpinasi piltiniame grunte, sm lio sluoksniuose ir l

paplitusioje molini  storym je.

Tarpsluoksninis sp dinis vanduo talpinasi akvaglacialin s kilm s sm liuose. Vanduo aptiktas 

5,7 – 7,0 – 9,93 m abs. a.), nusistov jo 1,3 – 2,1 m (13,50 –

13,73 m abs. a.).

3.4. kines mechanines pagrindo savybes

3.4.  pagal proporcingai deformuojamojo sluoksnio, 
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Pagal proporcingai deformuojamojo

mai yra tinkamesni p

konstrukcijai lyginant su .  fizinius

 rodiklius (1 priedas) :

tankiojo – E = 60 700 (kPa), ske  pagal [2] – v = 

0,27, Hsl = 3,09 (m), 3.1 .

Skai  paveiksle. ai ir deformacijos s

[27]:

0,2 ,zp zgσ σ= ⋅

(3.1)

zpσ –  po pamato padu

pamato pado (kPa);

zgσ –  (kPa ).

Polinis pamat

susiformuoja 

ojamas laikant, kad deformuojamas , o 

pamatu.  

3.8
baigtinio storio sluoksniu ( )
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(d) (l)

[27]:

,sd d l= +

(3.2)   

1, 20 5,0 6,20 ( ).sd m= + =

K ir L

rostverko ap KD ir LC, pasvirusios kampu IIϕ /4.

Kai gruntas sluoksniuotas, kampas IIϕ  imamas lygus svertiniam vidurkiui visame polio 

s trinties kampo svertinis vidurkis  pagal [27]

:

1 1 2 2

1 2

....
,

....
II II IIn n

II m
n

l l l

l l l

ϕ ϕ ϕϕ ⋅ + ⋅ + + ⋅
=

+ + +

(3.3)

II iϕ –

il –  (m).

29 3, 4 36 1,6
31, 24.

3, 4 1,6II mϕ ⋅ + ⋅
= =

+

 grunto vienetinio svorio svertinis vidurkis pagal [27] :

1 2 ,

1 2

..
,

..
m m n m n

II m
n

h h h

h h h

γ γ γ
γ

⋅ + ⋅ + + ⋅
=

+ + +

(3.4)

II mγ – vorio 

h – at  (m).

319,6 3,4 19,0 1,6
19,41 ( / ).

3, 4 1,6II m kN mγ ⋅ + ⋅
= =

+

 pagal : 
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2 tan ,
4
II m

sb a b l
ϕ 

= + + ⋅ ⋅  
 

(3.5)

a –  (m);

b – polio diametras (kai apskritimo formos) arba plotis ( ) (m);

l – polio ilgis (m).

31, 24
0,9 0,3 2 5,0 tan 2,572 ( ).

4sb m
 = + + ⋅ ⋅ = 
 

2,572 ( ).s sl b m= =

 [27] :

,gr II m s s sG b l dγ= ⋅ ⋅ ⋅

(3.6)

19,41 2,572 2,572 6,20 796,1 ( ).grG kN= ⋅ ⋅ ⋅ =

Polinio pamato pakeisto s iniu masyviu pamatu  sumavimo metodu.

 pagal 

[27]

,d r p gr
zpo II m s

s s

V G n G G
d

b l
σ γ

+ + ⋅ +
= − ⋅

⋅

(3.7)

Vd – ios  (kN);

Gr – rostverko svoris (kN);

Gp –  (kN);

Ggr – grunto ta  (kN);

n –

2

736,55 57,42 2 11,25 796,1
19,41 6,20 123,5 ( ).

2,572zpo kPaσ + + ⋅ +
= − ⋅ =

A  formul :

( ) ,d s GV V G γ= + ⋅

(3.8)

Gs – sienos svoris (kN);
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Gγ – grunto patikimumo koeficientas (pagal A1+M1+R1 ).

(56,6 488,99) 1,35 736,55 ( ).dV kN= + ⋅ =

,sG t b Hρ= ⋅ ⋅ ⋅

(3.9)

t – sienos storis (m);

b –  (m);

H –  (m);

ρ – gel  (ρ = 25 kN/m3) sienos vienetinis svoris (kN/m3).

25 0,37 5,9 8,96 488,99 ( ).sG t b H kNρ= ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ =

= ls/bs – santykis:
2,572

1,0
2,572

η = = .

0,2 ,ci sH b= ⋅

(3.10)

Hci –  (m).

0,2 2,572 0,514 ( ).ciH m= ⋅ =

3.9

K1 – kolona  0,5 x 0,5 x 8,96 m; S1 – siena

Rostverk formul

,r r r mG A d γ= ⋅ ⋅

(3.11)
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Ar – rostverko pado plotas (m2);

dr –  (m);

mγ – vienetinis betono svoris (kN/m3).

( )1,650 1,450 1,2 20 57,42 ( ).rG kN= ⋅ ⋅ ⋅ =

Vieno poli  formul :

,p p p pG A l γ= ⋅ ⋅

(3.12)

Ap – polio pado plotas (m2);

lp – polio ilgis (m);

γ p – polio vienetinis svoris (kN/m3).

( )0,3 0,3 5 25 11,25 ( ).pG kN= ⋅ ⋅ ⋅ =

 Skai tampriojo sluoksnio storiui (Hsl) rasti

T. 
Nr.

d, 
(m) mγ ,

(kN/m3)
zgσ ,

(kPa)

z, 
(m)

2z/b l/b α
0zpσ ,

(kPa)
zpσ ,

(kPa)
zpσ ,

(kPa)
ciH , 

(m)

E, 
(MPa)

s∆ , 
(m x 
10-3 )

0 6,2 19,41 117,8 0 0 1 1 123,5 123,50
1 6,714 19,41 127,56 0,514 0,4 1 0,96 123,5 118,56 121,03 0,51 60,7 1,02
2 7,229 19,41 137,35 1,029 0,8 1 0,88 123,5 108,68 113,62 0,51 60,7 0,96
3 7,743 19,41 147,12 1,543 1,2 1 0,625 123,5 77,13 92,90 0,51 60,7 0,78
4 8,258 19,41 156,90 2,058 1,6 1 0,528 123,5 65,15 71,14 0,51 60,7 0,60
5 8,772 19,41 166,67 2,572 2 1 0,353 123,5 43,60 54,37 0,51 60,7 0,46
6 9,286 19,41 176,43 3,086 2,4 1 0,297 123,5 36,62 40,11 0,51 60,7 0,34
7 9,29 19,41 176,51 3,09 2,403 1 0,286 123,5 35,30 35,96 0,51 60,7 0,30

Viso: 4,46

3.1 ) 09 (m)  pado:

35,30( ) 0,2 0,2 176,51 35,302( ).zp zgkPa kPaσ σ= ≈ = ⋅ =

Visas pamato nus

 [27] formul

1

0,8 ,
n

i
i

s s
=

= ∑

(3.13)

0,8 0,446 0,3568 ( ),s cm= ⋅ =

Turi b  pagal [27] :
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,us s≤

(3.14)

0,3568 ( ) 0,5 0,5 12 6,0 ( ).us cm s cm= ≤ ⋅ = ⋅ =

su – oji pagrindo ir pastato bendra deformacija, (cm).

S . u = 6,0 cm).

Taigi tampraus sluoksnio storis lygus pagal 3.1 lentel Hsl = z,(m) 7 ta ):

3,09 ( ).slH m=

 (1.7)

( ) ( )
3

2 2

60 700
21 189 ( / ).

1 1 0,27 3,09
z

sl

E
C kN m

Hν
= = =

− − ⋅

3.4.2. pagal Respublikines statybos normas RSN 91 – 85

 vertinti. oji schema 

pavaizduota 3.10 paveiksle.

Pagrindas:  priemolio moreninio kietai plastingo – qc = 2500 (kPa)

priedo). S

Pagrindo standumo modulis (Cz)  (1.12)

3 % pamato skersmens, t.y. n = 3 %:

33 750
27 778 ( / ),

0,03 0,03 0,9
s

z

R
C kN m

b
= = =

⋅ ⋅
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2] :

3 0,1 0,1 3 2500 750 ( ).s cR n q kPa⋅ ⋅ = ⋅ ⋅ =;

(3.15)

qc –  (kPa);

n – rodiklis, kuris nusako kiek 

RSN 91 – 85 matyti, kad 

ei pagal 3.4

reik , kad

P

(Hsl) odulis (E) ir Puasono koeficientas (v), o

stiprumas (Rsn)  (s).

3.4.3. 

 yra labiau tinkami 

Pagrindas:  priemolio moreninio kietai plastingo takumo rodiklis IL = 0,35 kp = 5,4 

(1 lentel MN/m4).

 Pagrindo standuma

,z pC k d=

35400 2,7 14 580 ( / ).zC kN m= ⋅ =

d) ir proporcingumo koeficientas (kp), kuris 

 tipui.

3.4.4. nio 

LIRA – PC)

proporcingai 

deformuojamojo

modulis (E)  (v) ir grunto tampraus sluoksnio storis (Hsl), kuris

 pagal 3.1 le

S
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pagal (1.10) :

( ) ( )
3

2 2

60 700
22 997 ( / ).

1 2 3,09 1 2 0,27
z

E
C kN m

H ν
= = =

⋅ − ⋅ ⋅ − ⋅

.4.1. skyriuje 

i 

E, v, 

Hsl).

3.4.5. Pcsheetpilewall

Tercagio 

 (1 – polinis pamatas, 2 –

) tipus (3.3 pav., 3.4 pav.). Kadangi pagal 

 ir moliniams. Pirmasis 

3.3 pav.)  kietai 

. 

Pagrindas polinio pamato (3.3 pav.): qc = 18 (MPa)

1 priedo. Taigi pagal 1.2 lentel Lh parenkamas – 14 000 (kN/m3).

 [31] :

,z hC L=

(3.16)

314 000 ( / ).zC kN m=

Pagrindas (3.4 pav.): priemolio moreninio kietai plastingo cu = 125 (kN/m2). 

Taigi pagal 1.3 lentel  parenkamas ksl = 40 000 (kN/m3).

Pagrindo standumo modulis apskai [31] 

,z slC k=

(3.17)

340 000 ( / ).zC kN m=

Tercagio metodas buvo vertinamas priklausomai nuo 

Pagrindo standumo nustatymas pagal leistinus pamato poslinkius
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1 – polinis pamatas, 2 –

) tipus (3.3 pav., 3.4 pav.). Kadangi pagal 

 ir moliniams pagal pamato 

konstrukcijos leistinus poslinkius. 3.3 pav.)

variantas 2 skirting leistini poslinkiai 

20 (mm).w <

Pagrindas nio pamato (3.4 pav.): priemolio moreninio kietai plastingo vienetinis svoris 

lygus 32,2 9,81 22 (kN/m )gγ ρ= ⋅ = ⋅ = . – grunto tankis (kg/m3); g – svorio j

Taigi pagal 1.5 lentel grunto standumo modulis (Cz) parenkamas moliniam gruntui:

36000 ( / ).zC kN m=

Pagrindas polinio pamato (3.3 pav.): 1 priedo qc = 

18 (MPa). Taigi pagal 1.5 lentel grunto standumo modulis (Cz) parenkamas :

345 000 ( / ).zC kN m=

( ) moliniams gruntams (qc .

Pagrindo standumo 1 – polinis pamatas, 2 –

) tipus (3.3 pav., 3.4 pav.). Kadangi pagal 

 ir moliniams. Pirmasis 

3.3 pav.)  kietai 

. 

atliekami visai atraminei sienelei, stand

(1.28

4000 ,cC q= ⋅

Pagrindas polinio pamato (3.3 pav.): c = 18 (MPa). 

Taigi pagal (1.28) formul :

34000 18 72 000 ( / ).C kN m= ⋅ =

Pagrindas (3.4 pav.): priemolio moreninio kietai plastingo vienetinis svoris 

lygus 32,2 9,81 22 (kN/m )gγ ρ= ⋅ = ⋅ = – grunto tankis (kg/m3); g – svorio j

Taigi pagal (1.28) formul pagrindo standumo modulis moliniam gruntui:

34000 2,5 10 000 ( / ).C kN m= ⋅ =
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Pagal poliniam pamatui pavaizduotos 

3.11 paveiksle. Taigi pagrindo standumo modulio (Cz) intervalas yra [14 000; 72 000], (kN/m3).

– 14 000 (kN/m3) ir pagal 

1.2 lentel  gruntas yra purus. 

– 72 000 (kN/m3) ir pagal 1.2

labai standus. Taigi pagal gau

000; 72 000], (kN/m3) grunto konsistencija kinta nuo puraus iki labai standaus.

3.11 palyginimas, kai polinis pamatas
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3.12 , kai 

 pamatui pavaizduotos 

3.12 paveiksle. Taigi pagrindo standumo modulio (Cz) intervalas yra [6000; 40 000], (kN/m3). 

pamato leistinus poslinkius moliniam gruntui – 6000 (kN/m3) ir 

pagal 1.3 silpnas

gaunama pagal – 40 000 (kN/m3) ir pagal 1.3

kietas

40000] (kN/m3) grunto konsistencija kinta nuo silpno iki kieto.

3.5.  (Vinklerio metodas)

STAAD.Pro 2005.

a  Bendrasis 

konstrukcijos modelis yra erdvinis – SPACE tipo (3.14 pav.). P
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(3.13 pav.).

3.13

3.14 pav. Bendrasis konstrukcijos modelis

 (3.14 pav.).
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3.15 pav

oduliai ir tankis nurodomas komandomis E ir tankis (angl. Density). 

(ky) – tai nusakoma komanda Fixed but kfy. 

Konstrukcijos savasis svoris pasirenkamas komanda savasis svoris Y – 1 (angl. Selfweight Y – 1).

Pagrindo standumas (Cz) naudojamas  skyriaus  poliniam 

 pamatams:

1. Pagrindo s pagal proporcingai deformuojamojo sluoksnio, 

m gruntui poliniam pamatui

( 321 189 /zC kN m= ).

2. Pagrindo s pagal Respublikines statybos normas RSN 91 – 85

moliniam gruntui  pamatui  ( 327 778 /zC kN m= ).

3. Pagrindo s s moliniam 

gruntui  pamatui  ( 314 580 /zC kN m= ).

4. Pagrindo standumo

poliniam pamatui (LIRA – PC) ( 322 997 /zC kN m= ).

5. Pagrindo standumo pagal Tercag

poliniam pamatui ( 314 000 /zC kN m= ).

6. Pagrindo standumo pagal Tercag  moliniam gruntui 
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 pamatui ( 340 000 /zC kN m= ).

7. Pagrindo standumo pagal pamato konstrukcijos leistinus poslinkius 

 pamatui ( 36000 /zC kN m= ).

8. Pagrindo standumo modulio pagal pamato konstrukcijos leistinus poslinkius

 pamatui ( 345 000 /zC kN m= ).

9. Pagrindo standumo modulio

poliniam pamatui ( 372 000 /zC MN m= ).

10. s vert

pamatui ( 310 000 /zC MN m= ).

uojamas al 10

ertinamas pagrindo 

standumas je, t.y. konstrukcija modeliuojama  tam tikro 

standumo spyruokl lyginimui naudojama ir konstrukcija, kuri 

nemodeliuojama ant tampriojo pagrindo, t.y. 

– modeliuojamos  (angl. Fixed).

3.16 pav. Konstrukcijos ant tampriojo pagrindo modeliavimas

jo pagrindo poliniam pamatui pagal 

proporcingai deformuojamojo

 pateikiamos ana konstrukcijos mazgus
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ndis (y  pagal (1.16

.iy iy ik C A= ⋅

,i s sA b l= ⋅

(3.18)

bs –  (m);

ls –  (m).

22,572 2,572 6,615 ( ).iA m= ⋅ =

21189 6,615 140 165 ( / ).yk kN m= ⋅ =

Programos STAAD.Pro 2005

standis (3.17 pav.).

3.17  (1 metodas)

ia
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3.2 lentel

Atram
Nr.

Apkrovimo 
derinys

,
(mm)

Fx,
(kN)

Fy,
(kN)

Fz,
(kN)

Mx,
(kNm)

My,
(kNm)

Mz,
(kNm)

1 14 derinys 4,154 500,062 –23,207 13,848 0,509 –20,806 –73,970
11 14 derinys 1,923 270,580 11,429 –0,205 0,100 1,582 10,785
25 14 derinys 2,064 335,474 –45,691 7,437 3,520 –11,036 –117,373
29 14 derinys 2,985 416,177 –27,600 –53,867 0,581 57,427 –58,284
31 14 derinys 1,887 264,772 13,337 –0,595 0,478 3,491 27,021
54 14 derinys 1,193 218,667 –29,641 –53,664 –1,095 56,559 –67,910
57 14 derinys 4,037 510,448 –22,333 –10,037 0,324 10,272 –71,385
67 14 derinys 1,887 265,237 11,422 –0,270 –0,133 1,493 10,118
81 14 derinys 2,212 336,685 –53,361 –12,368 –0,922 14,665 –133,109
85 14 derinys 2,993 416,027 –33,322 –35,375 0,587 43,283 –92,189
95 14 derinys 1,887 265,082 9,874 –0,163 –0,498 0,873 5,204

109 14 derinys 1,209 222,294 –33,341 –38,660 –1,177 48,904 –92,024
113 14 derinys 4,025 505,256 –15,772 –24,827 0,598 26,837 –33,898
115 14 derinys 1,887 266,063 15,227 –0,476 0,115 3,200 33,687
138 14 derinys 2,271 327,436 –47,953 –23,360 –0,566 24,557 –103,967
141 14 derinys 4,038 528,895 –13,898 –5,510 0,142 6,854 –27,409
143 14 derinys 1,887 266,396 15,827 –0,445 0,107 3,182 36,056
166 14 derinys 2,286 351,402 –48,089 –2,807 0,186 3,110 –102,613
169 14 derinys 4,038 532,078 –13,709 –2,688 0,019 4,557 –26,323
171 14 derinys 1,887 266,366 15,982 –0,450 0,095 3,278 36,850
194 14 derinys 2,285 353,277 –47,846 –0,895 –0,011 1,580 –101,719
197 14 derinys 4,038 533,557 –13,752 –4,511 –0,115 7,256 –26,413

3.3 lentel

Atram
Nr.

Apkrovimo derinys Fx, (kN) Fy, (kN) Fz, (kN) Mx, (kNm) My, 
(kNm)

Mz, 
(kNm)

1 14 derinys 23,207 500,601 13,341 20,806 0,509 –73,970
11 14 derinys –11,429 272,616 –0,205 –1,582 0,100 10,785
25 14 derinys 45,691 335,226 5,749 11,036 3,520 –117,37
29 14 derinys 27,600 416,177 –53,867 –57,42 0,581 –58,284
31 14 derinys –13,337 264,772 –0,595 –3,491 0,478 27,021
54 14 derinys 29,641 218,667 –53,664 –56,55 –1,095 –67,910
57 14 derinys 22,333 499,664 7,454 –10,27 0,324 –71,385
67 14 derinys –11,422 265,237 –0,270 –1,493 –0,133 10,118
81 14 derinys 53,361 333,312 –5,993 –14,66 –0,922 –133,10
85 14 derinys 33,322 416,027 –35,375 –43,28 0,587 –92,189
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95 14 derinys –9,874 265,082 –0,163 –0,873 –0,498 5,204
109 14 derinys 33,341 222,294 –38,660 –48,90 –1,177 –92,024
113 14 derinys 15,772 505,256 –24,827 –26,83 0,598 –33,898
115 14 derinys –15,227 266,063 –0,476 –3,200 0,115 33,687
138 14 derinys 47,953 327,436 –23,360 –24,55 –0,566 –103,96
141 14 derinys 13,898 528,895 –5,510 –6,854 0,142 –27,409
143 14 derinys –15,827 266,396 –0,445 –3,182 0,107 36,056
166 14 derinys 48,089 351,402 –2,807 –3,110 0,186 –102,61
169 14 derinys 13,709 532,078 –2,688 –4,557 0,019 –26,323
171 14 derinys –15,982 266,366 –0,450 –3,278 0,095 36,850
194 14 derinys 47,846 353,277 –0,895 –1,580 –0,011 –101,71
197 14 derinys 13,752 533,557 –4,511 –7,256 –0,115 –26,413

3.18 pav. Bendrieji konstrukcijos poslinkiai 
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3.19 (Fy)

3.20 (My)

• oms 

diagramoms (3.18, 3.19, 3.20  kituose metoduose.

3.5.2 iavimas ant deformuojamojo pagrindo pagal Respublikines statybos 

normas RSN 91 – 85

konstrukcijos mazgus

(y  pagal (1.16

.iy iy ik C A= ⋅

2 ,iA Rπ=

(3.19)

R – pamato spindulys (m).

2 23,14 0,45 0,636 ( ).iA m= ⋅ =

27778 0,636 17 667 ( / ).yk kN m= ⋅ =
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Programos STAAD.Pro 2005

standis (3.21 pav.).

3.21  (2 metodas)

ia

rezultatai (3.4, 3.5

3.4 lentel  (2 metodas)

Atram
Nr.

Apkrovimo 
derinys

,
(mm)

Fx,
(kN)

Fy,
(kN)

Fz,
(kN)

Mx,
(kNm)

My,
(kNm)

Mz,
(kNm)

1 14 derinys 8,241 559,631 –21,048 4,097 –0,106 –6,829 –86,385
11 14 derinys 3,829 268,760 5,239 –0,157 0,032 1,147 –17,614
25 14 derinys 4,114 319,627 –36,698 5,404 1,696 –7,441 –103,554
29 14 derinys 5,930 415,069 –29,764 –32,344 0,790 33,280 –90,244
31 14 derinys 3,749 262,181 6,513 –0,401 0,263 2,740 –8,233
54 14 derinys 2,369 170,731 –23,147 –29,811 –0,664 30,569 –66,746
57 14 derinys 8,030 562,102 –20,357 –0,141 0,363 –1,380 –83,780
67 14 derinys 3,749 261,748 5,308 –0,131 –0,216 0,779 –17,127
81 14 derinys 4,382 334,199 –41,756 –0,881 –0,745 0,588 –112,483
85 14 derinys 5,946 415,794 –32,784 –22,936 0,442 28,339 –106,021
95 14 derinys 3,749 262,453 5,087 –0,003 –0,665 0,098 –17,233

109 14 derinys 2,401 173,219 –25,112 –21,461 –1,093 27,412 –78,027
113 14 derinys 7,996 558,008 –15,589 –1,401 0,622 0,479 –60,217
115 14 derinys 3,749 262,053 7,255 –0,400 0,122 2,832 –4,854
138 14 derinys 4,512 326,343 –37,908 –0,614 –0,376 –0,404 –94,186
141 14 derinys 8,021 562,838 –15,056 1,150 0,083 –1,956 –57,744
143 14 derinys 3,748 262,306 7,547 –0,409 0,120 2,959 –3,121
166 14 derinys 4,540 327,371 –38,383 1,414 0,206 –2,370 –94,001
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169 14 derinys 8,021 562,334 –14,702 0,591 0,138 –1,079 –55,455
171 14 derinys 3,748 262,271 7,774 –0,434 0,119 3,139 –1,671
194 14 derinys 4,540 326,113 –37,920 0,880 0,112 –1,610 –91,895
197 14 derinys 8,021 562,911 –14,332 –0,034 0,071 –0,139 –53,609

3.5 lentel . 

Atram
Nr.

Apkrovimo derinys Fx, (kN) Fy, (kN) Fz, (kN) Mx, 
(kNm)

My, 
(kNm)

Mz, (kNm)

1 14 derinys 21,048 560,508 4,097 6,829 –0,106 –86,385
11 14 derinys –5,239 270,505 0,032 –1,147 0,032 –17,614
25 14 derinys 36,698 317,552 0,976 7,441 1,696 –103,55
29 14 derinys 29,764 415,069 –32,344 –33,28 0,790 –90,244
31 14 derinys –6,513 262,181 –0,401 –2,740 0,263 –8,233
54 14 derinys 23,147 170,731 –29,811 –30,56 –0,664 –66,746
57 14 derinys 20,357 560,253 3,948 1,380 0,363 –83,780
67 14 derinys –5,308 261,748 –0,131 –0,779 –0,216 –17,127
81 14 derinys 41,756 325,512 13,465 –0,588 –0,745 –112,48
85 14 derinys 32,784 415,794 –22,936 –28,33 0,442 –106,02
95 14 derinys –5,087 262,453 –0,003 –0,098 –0,665 –17,233

109 14 derinys 25,112 173,219 –21,461 –27,41 –1,093 –78,027
113 14 derinys 15,589 558,008 –1,401 –0,479 0,622 –60,217
115 14 derinys –7,255 262,053 –0,400 –2,832 0,122 –4,854
138 14 derinys 37,908 326,343 –0,614 0,404 –0,376 –94,186
141 14 derinys 15,056 562,838 1,150 1,956 0,083 –57,744
143 14 derinys –7,547 262,306 –0,409 –2,959 0,120 –3,121
166 14 derinys 38,383 327,371 1,414 2,370 0,206 –94,001
169 14 derinys 14,702 562,334 0,591 1,079 0,138 –55,455
171 14 derinys –7,774 262,271 –0,434 –3,139 0,119 –1,671
194 14 derinys 37,920 326,113 0,880 1,610 0,112 –91,895
197 14 derinys 14,332 562,911 –0,034 0,139 0,071 –53,609

3.5.3  ant deformuojamojo pagrindo 

konstrukcijos mazgus

(y  pagal (1.16

.iy iy ik C A= ⋅

(3.19)

2 ,iA Rπ=

R – pamato spindulys (m).
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2 23,14 0,45 0,636 ( ).iA m= ⋅ =

Spyruokl

14 580 0,636 9273 ( / ).yk kN m= ⋅ =

Programos STAAD.Pro 2005

standis (3.22 pav.).

3.22  (3 metodas)

Priskyrus konstr ia

3.6 lentel 3 metodas)

Atram
Nr.

Apkrovimo 
derinys

,
(mm)

Fx,
(kN)

Fy,
(kN)

Fz,
(kN)

Mx,
(kNm)

My,
(kNm)

Mz,
(kNm)

1 14 derinys 15,672 571,214 –20,671 1,851 –0,174 –3,736 –88,008
11 14 derinys 7,315 267,524 4,394 –0,122 0,022 0,868 –21,639
25 14 derinys 7,867 314,969 –35,364 5,526 1,447 –7,619 –101,466
29 14 derinys 11,298 413,555 –29,975 –28,731 0,797 29,329 –94,067
31 14 derinys 7,142 261,842 5,702 –0,337 0,221 2,347 –12,552
54 14 derinys 4,514 163,975 –22,342 –26,339 –0,613 26,893 –66,621
57 14 derinys 15,321 570,312 –20,075 1,711 0,391 –3,637 –85,718
67 14 derinys 7,143 261,288 4,442 –0,077 –0,228 0,440 –21,144
81 14 derinys 8,320 335,352 –40,128 0,761 –0,688 –1,600 –109,740
85 14 derinys 11,328 414,236 –32,821 –20,630 0,444 25,496 –108,546
95 14 derinys 7,143 262,092 4,430 0,048 –0,694 –0,236 –20,570

109 14 derinys 4,575 166,538 –24,180 –18,903 –1,047 24,036 –76,934
113 14 derinys 15,235 567,139 –15,521 1,626 0,620 –2,876 –63,532
115 14 derinys 7,142 261,579 6,235 –0,347 0,105 2,469 –9,841
138 14 derinys 8,597 327,934 –36,578 1,938 –0,350 –3,121 –92,856
141 14 derinys 15,282 566,242 –15,094 1,236 0,075 –2,223 –61,368
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143 14 derinys 7,142 261,781 6,515 –0,361 0,103 2,608 –8,126
166 14 derinys 8,650 322,937 –37,055 1,165 0,208 –2,133 –92,687
169 14 derinys 15,282 566,365 –14,720 0,887 0,146 –1,629 –58,950
171 14 derinys 7,142 261,779 6,756 –0,386 0,100 2,781 –6,598
194 14 derinys 8,650 322,624 –36,573 0,930 0,124 –1,729 –90,469
197 14 derinys 15,282 566,748 –14,300 0,480 0,090 –0,983 –56,896

3.7 lentel . 

Atram
Nr.

Apkrovimo 
derinys

Fx, (kN) Fy, (kN) Fz, (kN) Mx, (kNm) My, 
(kNm)

Mz, 
(kNm)

1 14 derinys 20,671 572,091 1,851 3,736 –0,174 –88,008
11 14 derinys –4,394 268,782 0,382 –0,868 0,022 –21,639
25 14 derinys 35,364 311,854 –0,462 7,619 1,447 –101,46
29 14 derinys 29,975 413,555 –28,731 –29,32 0,797 –94,067
31 14 derinys –5,702 261,842 –0,337 –2,347 0,221 –12,552
54 14 derinys 22,342 163,975 –26,339 –26,89 –0,613 –66,621
57 14 derinys 20,075 570,317 3,019 3,637 0,391 –85,718
67 14 derinys –4,442 261,288 –0,077 –0,440 –0,228 –21,144
81 14 derinys 40,128 325,994 16,114 1,600 –0,688 –109,74
85 14 derinys 32,821 414,236 –20,630 –25,49 0,444 –108,54
95 14 derinys –4,430 262,092 0,048 0,236 –0,694 –20,570

109 14 derinys 24,180 166,538 –18,903 –24,03 –1,047 –76,934
113 14 derinys 15,521 567,139 1,626 2,876 0,620 –63,532
115 14 derinys –6,235 261,579 –0,347 –2,469 0,105 –9,841
138 14 derinys 36,578 327,934 1,938 3,121 –0,350 –92,856
141 14 derinys 15,094 566,242 1,236 2,223 0,075 –61,368
143 14 derinys –6,515 261,781 –0,361 –2,608 0,103 –8,126
166 14 derinys 37,055 322,937 1,165 2,133 0,208 –92,687
169 14 derinys 14,720 566,365 0,887 1,629 0,146 –58,950
171 14 derinys –6,756 261,779 –0,386 –2,781 0,100 –6,598
194 14 derinys 36,573 322,624 0,930 1,729 0,124 –90,469
197 14 derinys 14,300 566,748 0,480 0,983 0,090 –56,896

3.5.4  ant deformuojamojo pagrindo pagal 

LIRA – PC) poliniam pamatui

konstrukcijos mazgus

(3.8, 3.9

 pagal (1.16

.iy iy ik C A= ⋅

agal (3.18)
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,i s sA b l= ⋅

bs –  (m);

ls –  (m).

22,572 2,572 6,615 ( ).iA m= ⋅ =

22 997 6,615 152 125 ( / ).yk kN m= ⋅ =

Programos STAAD.Pro 2005

standis (3.23 pav.).

3.23  (4 metodas)

ia

rezultatai (3.8, 3.9 l

3.8 lentel 4 metodas)

Atram
Nr.

Apkrovimo 
derinys

,
(mm)

Fx,
(kN)

Fy,
(kN)

Fz,
(kN)

Mx,
(kNm)

My,
(kNm)

Mz,
(kNm)

1 14 derinys 3,828 483,654 –23,909 15,637 0,766 –23,693 –69,964
11 14 derinys 1,772 271,355 13,683 –0,190 0,118 1,474 20,469
25 14 derinys 1,901 342,321 –48,889 8,303 4,193 –12,461 –122,726
29 14 derinys 2,750 413,915 –26,681 –60,615 0,451 65,360 –46,409
31 14 derinys 1,739 265,742 16,014 –0,641 0,536 3,512 40,143
54 14 derinys 1,099 235,722 –32,231 –61,978 –1,282 65,861 –69,115
57 14 derinys 3,719 494,221 –23,031 –12,575 0,325 13,028 –67,698
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67 14 derinys 1,739 266,606 13,615 –0,278 –0,108 1,450 19,238
81 14 derinys 2,039 341,730 –57,588 –16,493 –0,951 19,705 –141,265
85 14 derinys 2,758 413,283 –33,568 –38,635 0,656 46,978 –88,147
95 14 derinys 1,739 266,045 11,660 –0,201 –0,456 0,920 12,759

109 14 derinys 1,114 239,510 –36,618 –44,520 –1,171 56,193 –98,583
113 14 derinys 3,709 489,772 –15,830 –34,003 0,567 37,419 –24,832
115 14 derinys 1,739 267,685 18,193 –0,465 0,090 3,033 47,408
138 14 derinys 2,093 331,334 –51,762 –32,969 –0,640 35,296 –108,360
141 14 derinys 3,720 515,217 –13,287 –10,388 0,160 12,976 –16,448
143 14 derinys 1,739 267,977 18,945 –0,421 0,079 2,966 50,010
166 14 derinys 2,106 358,352 –51,634 –6,746 0,174 7,909 –106,224
169 14 derinys 3,720 520,422 –13,111 –5,134 –0,043 8,258 –15,777
171 14 derinys 1,739 268,001 19,096 –0,416 0,060 3,020 50,523
194 14 derinys 2,106 362,573 –51,458 –2,645 –0,071 4,181 –105,819
197 14 derinys 3,720 522,355 –13,321 –6,533 –0,204 10,706 –16,764

3.9 lentel . 

Atram
Nr.

Apkrovimo 
derinys

Fx, (kN) Fy, (kN) Fz, (kN) Mx, (kNm) My, 
(kNm)

Mz, 
(kNm)

1 14 derinys 10,221 –13,683 273,391 –0,190 –1,474 0,118
11 14 derinys 9,936 48,889 339,512 2,775 12,46 4,193
25 14 derinys 28,260 26,681 413,915 –60,61 –65,36 0,451
29 14 derinys 19,129 –16,014 265,742 –0,641 –3,512 0,536
31 14 derinys 8,034 32,231 235,722 –61,97 –65,86 –1,282
54 14 derinys 18,288 23,031 482,865 5,774 –13,02 0,325
57 14 derinys 11,916 –13,615 266,606 –0,278 –1,450 –0,108
67 14 derinys 9,880 57,588 336,775 –7,745 –19,70 –0,951
81 14 derinys 31,924 33,568 413,283 –38,63 –46,97 0,656
85 14 derinys 23,237 –11,660 266,045 –0,201 –0,920 –0,456
95 14 derinys 9,802 36,618 239,510 –44,52 –56,19 –1,171

109 14 derinys 20,675 15,830 489,772 –34,00 –37,41 0,567
113 14 derinys 6,588 –18,193 267,685 –0,465 –3,033 0,090
115 14 derinys 7,956 51,762 331,334 –32,96 –35,29 –0,640
138 14 derinys 29,274 13,287 515,217 –10,38 –12,97 0,160
141 14 derinys 8,467 –18,945 267,977 –0,421 –2,966 0,079
143 14 derinys 7,863 51,634 358,352 –6,746 –7,909 0,174
166 14 derinys 29,157 13,111 520,422 –5,134 –8,258 –0,043
169 14 derinys 8,354 –19,096 268,001 –0,416 –3,020 0,060
171 14 derinys 7,795 51,458 362,573 –2,645 –4,181 –0,071
194 14 derinys 29,062 13,321 522,355 –6,533 –10,70 –0,204
197 14 derinys 8,322 –13,683 273,391 –0,190 –1,474 0,118

3.5.5  ant deformuojamojo pagrindo pagal Tercag

 gruntui poliniam pamatui

konstrukcijos mazgus

(3.10, 3.11

(  pagal (1.16
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.iy iy ik C A= ⋅

(3.18)

,i s sA b l= ⋅

bs –  (m);

ls – is (m).

22,572 2,572 6,615 ( ).iA m= ⋅ =

14 000 6,615 92 610 ( / ).yk kN m= ⋅ =

Programos STAAD.Pro 2005

standis (3.24 pav.).

3.24  konstrukcijai (5 metodas)

ia

rezultatai (3.10, 3.11

3.10 lentel 5 metodas)

Atram
Nr,

Apkrovimo
derinys

,
 (mm)

Fx,
(kN)

Fy,
(kN)

Fz,
(kN)

Mx,
(kNm)

My,
(kNm)

Mz,
(kNm)

1 14 derinys 6,282 547,591 –21,450 6,387 –0,014 –9,981 –84,292
11 14 derinys 2,914 269,303 6,263 –0,185 0,046 1,386 –12,765
25 14 derinys 3,130 323,400 –38,247 5,501 1,998 –7,638 –105,898
29 14 derinys 4,518 416,344 –29,464 –36,418 0,772 37,776 –85,316
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31 14 derinys 2,856 262,596 7,548 –0,458 0,306 3,058 –2,755
54 14 derinys 1,805 178,787 –24,142 –33,880 –0,727 34,903 –66,836
57 14 derinys 6,114 552,463 –20,694 –2,213 0,347 1,161 –81,543
67 14 derinys 2,856 262,305 6,334 –0,181 –0,200 1,083 –12,411
81 14 derinys 3,343 334,043 –43,695 –2,830 –0,794 3,085 –115,795
85 14 derinys 4,530 417,018 –32,814 –25,495 0,456 31,510 –146,357
95 14 derinys 2,856 262,885 5,865 –0,051 –0,632 0,397 –13,378

109 14 derinys 1,829 181,345 –26,335 –24,458 –1,128 31,270 –79,769
113 14 derinys 6,092 547,833 –15,638 –5,135 0,624 4,646 –55,987
115 14 derinys 2,856 262,655 8,521 –0,441 0,131 3,101 1,352
138 14 derinys 3,438 325,137 –39,516 –3,885 –0,407 3,104 –95,703
141 14 derinys 6,111 558,101 –14,948 0,746 0,093 –1,284 –53,038
143 14 derinys 2,856 262,953 8,843 –0,442 0,130 3,204 3,150
166 14 derinys 3,459 332,170 –63,976 1,461 0,203 –2,358 –95,447
169 14 derinys 6,111 557,502 –14,623 0,228 0,125 –0,381 –50,922
171 14 derinys 2,856 262,894 9,054 –0,467 0,128 3,381 4,504
194 14 derinys 3,459 330,507 –39,543 0,824 0,097 –1,444 –93,497
197 14 derinys 6,111 558,241 –14,312 –0,717 0,047 0,977 –49,335

3.11 lentel . (5 metodas)

Atram
Nr.

Apkrovimo 
derinys

Fx, (kN) Fy, (kN) Fz, (kN) Mx, 
(kNm)

My, 
(kNm)

Mz, 
(kNm)

1 14 derinys 21,450 548,468 6,387 9,981 –0,014 –84,292
11 14 derinys –6,263 271,277 –0,145 –1,386 0,046 –12,765
25 14 derinys 38,247 322,004 2,092 7,638 1,998 –105,89
29 14 derinys 29,464 416,344 –36,418 –37,77 0,772 –85,316
31 14 derinys –7,548 262,596 –0,458 –3,058 0,306 –2,755
54 14 derinys 24,142 178,787 –33,880 –34,90 –0,727 –66,836
57 14 derinys 20,694 548,253 5,417 –1,161 0,347 –81,543
67 14 derinys –6,334 262,305 –0,181 –1,083 –0,200 –12,411
81 14 derinys 43,695 326,352 10,022 –3,085 –0,794 –115,79
85 14 derinys 32,814 417,018 –25,495 –31,51 0,456 –103,35
95 14 derinys –5,865 262,885 –0,051 –0,397 –0,632 –13,378

109 14 derinys 26,335 181,345 –24,458 –31,27 –1,128 –79,769
113 14 derinys 15,638 547,833 –5,135 –4,646 0,624 –55,987
115 14 derinys –8,521 262,655 –0,441 –3,101 0,131 1,352
138 14 derinys 39,516 325,137 –3,885 –3,104 –0,407 –95,703
141 14 derinys 14,948 558,101 0,746 1,284 0,093 –53,038
143 14 derinys –8,843 262,953 –0,442 –3,204 0,130 3,150
166 14 derinys 39,976 332,170 1,461 2,358 0,203 –95,447
169 14 derinys 14,623 557,502 0,228 0,381 0,125 –50,922
171 14 derinys –9,054 262,894 –0,467 –3,381 0,128 4,504
194 14 derinys 39,543 330,507 0,824 1,444 0,097 –93,497
197 14 derinys 14,312 558,241 –0,717 –0,977 0,047 –49,335

3.5.6  ant deformuojamojo pagrindo pagal Tercag

moliniam gruntui  pamatui
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konstrukcijos mazgus

(3.12, 3.13

 (y  pagal (1.16

.iy iy ik C A= ⋅

 pamato pado plotas ap (3.19)

2 ,iA Rπ=

R – pamato spindulys (m).

2 23,14 0,45 0,636 ( ).iA m= ⋅ =

40 000 0,636 25 440 ( / ).yk kN m= ⋅ =

Programos STAAD.Pro 2005

standis (3.25 pav.).

3.25  (6 metodas)

ia

rezultatai (3.12, 3.13

3.12 lentel Nuo 6 metodas)

Atram
Nr.

Apkrovimo 
derinys

,
 (mm)

Fx,
(kN)

Fy,
(kN)

Fz,
(kN)

Mx,
(kNm)

My,
(kNm)

Mz,
(kNm)

1 14 derinys 5,728 557,879 –21,106 4,432 –0,094 –7,285 –86,100
11 14 derinys 2,655 268,870 5,380 –0,161 0,034 1,185 –16,941
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25 14 derinys 2,852 320,230 –36,915 5,405 1,738 –7,447 –103,88
29 14 derinys 4,118 415,279 –29,725 –32,921 0,788 33,913 –89,579
31 14 derinys 2,603 262,238 6,653 –0,410 0,269 2,792 –7,491
54 14 derinys 1,645 171,850 –23,283 –30,380 –0,672 31,173 –66,760
57 14 derinys 5,572 560,749 –20,404 –0,445 0,360 –1,003 –83,466
67 14 derinys 2,604 261,825 5,451 –0,139 –0,214 0,827 –16,467
81 14 derinys 3,048 334,131 –42,026 –1,152 –0,753 0,940 –112,94
85 14 derinys 4,129 416,004 –32,785 –23,309 0,444 28,807 –105,63
95 14 derinys 2,604 262,513 5,195 –0,011 –0,660 0,145 –16,692

109 14 derinys 1,667 174,339 –25,276 –21,879 –1,099 27,957 –78,246
113 14 derinys 5,553 556,551 –15,597 –1,909 0,623 1,042 –59,643
115 14 derinys 2,603 262,134 7,428 –0,407 0,123 2,878 –4,006
138 14 derinys 3,133 326,132 –38,130 –1,053 –0,381 0,064 –94,399
141 14 derinys 5,570 562,220 –15,045 1,117 0,084 –1,891 –57,111
143 14 derinys 2,603 262,395 7,723 –0,415 0,122 3,001 –2,266
166 14 derinys 3,153 328,066 –38,603 1,438 0,205 –2,390 –94,207
169 14 derinys 5,570 561,666 –14,695 0,546 0,136 –0,993 –54,844
171 14 derinys 2,603 262,356 7,948 –0,440 0,121 3,182 –0,829
194 14 derinys 3,153 326,711 –38,144 0,874 0,110 –1,591 –92,121
197 14 derinys 5,570 562,270 –14,332 –0,122 0,068 0,004 –53,033

3.13 lentel . 

Atram
Nr.

Apkrovimo 
derinys

Fx, (kN) Fy, (kN) Fz, (kN) Mx, (kNm) My, (kNm) Mz, (kNm)

1 14 derinys 21,106 558,755 4,432 7,285 –0,094 –86,100
11 14 derinys –5,380 270,660 –0,002 –1,185 0,034 –16,941
25 14 derinys 36,915 318,273 1,155 7,447 1,738 –103,88
29 14 derinys 29,725 415,279 –32,921 –33,91 0,788 –89,579
31 14 derinys –6,653 262,238 –0,410 –2,792 0,269 –7,491
54 14 derinys 23,283 171,850 –30,380 –31,17 –0,672 –66,760
57 14 derinys 20,404 558,551 4,168 1,003 0,360 –83,466
67 14 derinys –5,451 261,825 –0,139 –0,827 –0,214 –16,467
81 14 derinys 42,026 325,576 12,996 –0,940 –0,753 –112,94
85 14 derinys 32,785 416,004 –23,309 –28,80 0,444 –105,63
95 14 derinys –5,195 262,513 –0,011 –0,145 –0,660 –16,692

109 14 derinys 25,276 174,339 –21,879 –27,95 –1,099 –78,246
113 14 derinys 15,597 556,551 –1,909 –1,042 0,623 –59,643
115 14 derinys –7,428 262,134 –0,407 –2,878 0,123 –4,006
138 14 derinys 38,130 326,132 –1,053 –0,064 –0,381 –94,399
141 14 derinys 15,045 562,220 1,117 1,891 0,084 –57,111
143 14 derinys –7,723 262,395 –0,415 –3,001 0,122 –2,266
166 14 derinys 38,603 328,066 1,438 2,390 0,205 –94,207
169 14 derinys 8,339 565,929 0,859 2,084 –0,110 –71,470
171 14 derinys 7,775 264,474 –0,183 –1,631 0,018 –71,995
194 14 derinys 29,033 320,346 –0,240 –0,131 0,132 –93,347
197 14 derinys 8,310 565,927 0,737 1,972 –0,157 –71,223
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3.5.7  ant deformuojamojo pagrindo pagal pamato konstrukcijos 

leistinus poslinkius moliniam gruntui  pamatui

konstrukcijos mazgus

(3.14, 3.15

(y  pagal (1.16

.iy iy ik C A= ⋅

(3.19)

2 ,iA Rπ=

R – pamato spindulys (m).

2 23,14 0,45 0,636 ( ).iA m= ⋅ =

ndis lygus:

6000 0,636 3816 ( / ).yk kN m= ⋅ =

Programos STAAD.Pro 2005

standis (3.26 pav.).

3.26  (7 metodas)

 ant tampriojo pagrindo atliekama daugia

rezultatai (3.14, 3.15

3.14 lentel 7 metodas)

Atram Apkrovimo , Fx, Fy, Fz, Mx, My, Mz,
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Nr. derinys  (mm) (kN) (kN) (kN) (kNm) (kNm) (kNm)
1 14 derinys 37,912 582,733 –10,161 0,314 0,290 –0,907 –97,090

11 14 derinys 17,892 –464,386 0,505 –0,031 0,023 0,000 0,000
25 14 derinys 19,215 23,650 0,000 0,000 0,000 0,000 0,000
29 14 derinys 27,455 27,075 0,000 0,000 0,000 0,000 0,000
31 14 derinys 17,355 21,829 0,000 0,000 0,000 0,000 0,000
54 14 derinys 10,970 914,016 18,218 –0,003 –0,007 –0,004 2,669
57 14 derinys 37,347 387,301 12,119 0,005 –0,007 –0,008 –4,474
67 14 derinys 17,358 956,980 16,684 –0,012 –0,007 0,054 –2,195
81 14 derinys 20,118 116,975 0,000 –0,091 0,000 0,000 0,000
85 14 derinys 27,526 52,075 0,000 –0,091 0,000 0,000 0,000
95 14 derinys 17,358 565,884 –11,956 0,028 0,025 –0,582 –102,45

109 14 derinys 11,116 –961,934 2,449 –0,005 –0,011 –0,023 –1,109
113 14 derinys 37,021 823,366 21,836 –0,049 –0,000 –0,162 4,021
115 14 derinys 17,355 911,942 12,612 0,012 –0,000 –0,187 –1,952
138 14 derinys 20,890 321,684 –31,919 0,706 0,003 –1,978 –117,49
141 14 derinys 37,135 322,472 –11,956 0,097 0,025 –0,469 –54,631
143 14 derinys 17,354 264,535 –9,858 0,104 0,014 –0,967 –91,081
166 14 derinys 21,021 24,280 0,000 0,000 0,000 0,000 0,000
169 14 derinys 37,135 38,005 0,000 0,000 0,000 0,000 0,000
171 14 derinys 17,354 19,015 0,000 0,000 0,000 0,000 0,000
194 14 derinys 21,021 956,928 13,696 –0,016 –0,022 0,059 –4,764
197 14 derinys 37,134 823,711 6,946 0,010 –0,022 –0,049 –8,194

3.15 lentel . 

Atram
Nr.

Apkrovimo 
derinys

Fx, (kN) Fy, (kN) Fz, (kN) Mx, (kNm) My, (kNm) Mz, (kNm)

1 14 derinys 10,161 583,610 0,314 0,907 0,290 –97,090
11 14 derinys 9,879 269,098 1,490 –0,051 0,010 –91,457
25 14 derinys 28,169 287,802 –9,952 2,679 0,040 –110,98
29 14 derinys 19,053 418,400 –2,601 –1,653 –0,090 –91,231
31 14 derinys 7,977 264,479 –0,114 –1,042 0,007 –73,978
54 14 derinys 18,189 167,172 –3,839 –4,003 0,356 –77,238
57 14 derinys 11,956 564,521 3,388 0,582 0,025 –102,45
67 14 derinys 9,879 264,536 0,052 0,499 0,011 –91,478
81 14 derinys 31,919 311,619 17,119 1,978 0,003 –117,49
85 14 derinys 23,353 419,516 –2,828 –3,138 –0,267 –121,36
95 14 derinys 9,858 264,535 0,104 0,967 0,014 –91,081

109 14 derinys 20,732 169,418 –1,843 –1,350 –0,018 –98,428
113 14 derinys 6,544 564,199 0,964 2,140 –0,142 –67,780
115 14 derinys 7,906 264,478 –0,130 –1,160 0,012 –73,214
138 14 derinys 29,202 318,353 –0,333 –0,289 0,316 –94,776
141 14 derinys 8,426 565,933 0,940 2,108 –0,130 –72,231
143 14 derinys 7,815 264,475 –0,142 –1,270 0,014 –72,371
166 14 derinys 29,088 320,349 –0,342 –0,331 0,237 –93,806
169 14 derinys 8,316 565,928 0,878 2,049 –0,116 –71,270
171 14 derinys 7,749 264,473 –0,155 –1,384 0,016 –71,757
194 14 derinys 28,996 320,345 –0,311 –0,336 0,130 –93,041
197 14 derinys 8,291 565,926 0,755 1,936 –0,166 –71,056



99

3.5.8  ant deformuojamojo pagrindo pagal pamato konstrukcijos 

leistinus poslinkius iam gruntui poliniam pamatui

konstrukcijos mazgus

(3.16, 3.17

 (y  pagal (1.16

.iy iy ik C A= ⋅

(3.18)

,i s sA b l= ⋅

bs –  (m);

ls –  (m).

22,572 2,572 6,615 ( ).iA m= ⋅ =

45 000 6,615 297 675 ( / ).yk kN m= ⋅ =

Programos STAAD.Pro 2005

standis (3.27 pav.).

3.27  (8 metodas)

ia
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rezultatai (3.16, 3.17

3.16 lentel 8 metodas)

Atram
Nr.

Apkrovimo 
derinys

,
 (mm)

Fx,
(kN)

Fy,
(kN)

Fz,
(kN)

Mx,
(kNm)

My,
(kNm)

Mz,
(kNm)

1 14 derinys 1,958 453,943 –25,281 17,389 1,326 –26,659 –63,466
11 14 derinys 0,905 273,245 18,392 –0,159 0,140 1,196 38,917
25 14 derinys 0,970 357,673 –55,669 11,179 5,598 –17,290 –135,738
29 14 derinys 1,406 407,332 –24,525 –74,541 0,094 82,755 –23,281
31 14 derinys 0,888 267,806 21,686 –0,782 0,604 3,654 65,781
54 14 derinys 0,562 270,690 –37,834 –79,306 –1,721 85,869 –73,903
57 14 derinys 1,899 463,124 –24,317 –17,436 0,323 18,680 –61,810
67 14 derinys 0,889 269,702 18,170 –0,287 –0,072 1,287 36,316
81 14 derinys 1,044 353,426 –66,397 –23,530 –1,006 27,704 –159,904
85 14 derinys 1,409 405,442 –33,823 –44,746 0,803 54,260 –81,272
95 14 derinys 0,889 268,019 15,445 –0,354 –0,412 1,192 26,751

109 14 derinys 0,569 273,535 –43,558 –55,136 –1,140 68,839 –114,217
113 14 derinys 1,895 461,635 –15,879 –55,238 0,452 62,736 –8,656
115 14 derinys 0,888 271,286 24,284 –0,447 –0,002 2,667 73,407
138 14 derinys 1,069 342,621 –59,799 –55,227 –0,818 60,678 –119,922
141 14 derinys 1,901 487,122 –11,752 –25,069 0,181 31,583 3,957
143 14 derinys 0,888 271,457 25,378 –0,372 –0,020 2,482 76,323
166 14 derinys 1,076 371,257 –58,946 –19,167 0,139 23,040 –115,839
169 14 derinys 1,901 495,538 –11,447 –13,702 –0,199 20,762 4,003
171 14 derinys 0,888 271,640 25,570 –0,346 –0,053 2,449 76,187
194 14 derinys 1,076 379,564 –58,814 –9,273 –0,215 13,455 –116,315
197 14 derinys 1,901 498,387 –11,981 –12,145 –0,424 20,563 0,963

3.17 lentel . 

Atram
Nr,

Apkrovimo 
derinys

Fx, (kN) Fy, (kN) Fz, (kN) Mx, (kNm) My, 
(kNm)

Mz, 
(kNm)

1 14 derinys 25,281 454,021 16,191 26,65 1,326 –63,466
11 14 derinys –18,392 275,150 –0,074 –1,196 0,140 38,917
25 14 derinys 55,669 347,338 –5,641 17,29 5,598 –135,73
29 14 derinys 24,525 407,332 –74,541 –82,75 0,094 –23,281
31 14 derinys –21,686 267,806 –0,782 –3,654 0,604 65,781
54 14 derinys 37,834 270,690 –79,306 –85,86 –1,721 –73,903
57 14 derinys 24,317 452,970 –0,891 –18,68 0,323 –61,810
67 14 derinys –18,170 269,702 –0,287 –1,287 –0,072 36,316
81 14 derinys 66,397 344,978 –9,543 –27,70 –1,006 –159,90
85 14 derinys 33,823 405,442 –44,746 –54,26 0,803 –81,272
95 14 derinys –15,445 268,019 –0,354 –1,192 –0,412 26,751

109 14 derinys 43,558 273,535 –55,136 –68,83 –1,140 –114,21
113 14 derinys 15,879 461,635 –55,238 –62,73 0,452 –8,656
115 14 derinys –24,284 271,286 –0,447 –2,667 –0,002 73,407
138 14 derinys 59,799 342,621 –55,227 –60,67 –0,818 –119,92
141 14 derinys 11,752 487,122 –25,069 –31,58 0,181 3,957
143 14 derinys –25,378 271,457 –0,372 –2,482 –0,020 76,323
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166 14 derinys 58,946 371,257 –19,167 –23,04 0,139 –115,83
169 14 derinys 11,447 495,538 –13,702 –20,76 –0,199 4,003
171 14 derinys –25,570 271,640 –0,346 –2,449 –0,053 76,187
194 14 derinys 58,814 379,564 –9,273 –13,45 –0,215 –116,31
197 14 derinys 11,981 498,387 –12,145 –20,56 –0,424 0,963

3.5.9  ant deformuojamojo pagrindo 

 gruntui poliniam pamatui

konstrukcijos mazgus

(3.18, 3.19

(y  pagal (1.16

.iy iy ik C A= ⋅

(3.18)

,i s sA b l= ⋅

bs –  (m);

ls –  (m).

22,572 2,572 6,615 ( ).iA m= ⋅ =

72 000 6,615 476 280 ( / ).yk kN m= ⋅ =

Programos STAAD.Pro 2005

standis (3.28 pav.).
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3.28 rukcijai (9 metodas)

ia

rezultatai (3.18, 3.19

3.18 lentel 9 metodas)

Atram
Nr.

Apkrovimo 
derinys

,
 (mm)

Fx,
(kN)

Fy,
(kN)

Fz,
(kN)

Mx,
(kNm)

My,
(kNm)

Mz,
(kNm)

1 14 derinys 1,236 437,236 –25,995 17,432 1,669 –26,522 –61,346
11 14 derinys 0,555 274,585 21,362 –0,139 0,131 1,003 48,552
25 14 derinys 0,626 366,646 –60,053 12,727 6,454 –19,497 –145,992
29 14 derinys 0,864 402,757 –22,857 –84,043 –0,200 95,566 –10,701
31 14 derinys 0,549 269,181 25,303 –0,931 0,594 3,919 79,660
54 14 derinys 0,329 292,411 –41,469 –90,980 –2,041 100,235 –79,287
57 14 derinys 1,215 444,960 –24,937 –20,666 0,297 23,077 –59,964
67 14 derinys 0,548 271,901 21,051 –0,296 –0,069 1,171 45,110
81 14 derinys 0,698 361,076 –71,982 –27,854 –1,050 33,092 –173,496
85 14 derinys 0,865 399,522 –33,590 –48,554 0,865 59,413 –78,118
95 14 derinys 0,549 269,199 17,925 –0,566 –0,429 1,689 33,876

109 14 derinys 0,334 293,404 –47,934 –61,458 –1,136 76,820 –125,699
113 14 derinys 1,213 446,262 –15,756 –70,974 0,335 82,284 –1,325
115 14 derinys 0,548 273,766 28,034 –0,456 –0,092 2,489 86,877
138 14 derinys 0,693 351,152 –64,911 –71,570 –0,953 80,105 –129,739
141 14 derinys 1,195 470,099 –10,555 –37,992 0,174 48,337 13,948
143 14 derinys 0,548 273,871 29,357 –0,347 –0,117 2,186 89,834
166 14 derinys 0,667 378,466 –63,537 –30,697 0,101 37,508 –124,406
169 14 derinys 1,198 479,558 –10,053 –22,141 –0,320 33,053 13,766
171 14 derinys 0,549 274,169 29,604 –0,310 –0,158 2,108 89,214
194 14 derinys 0,670 388,305 –63,356 –16,506 –0,320 23,589 –125,328
197 14 derinys 1,199 482,727 –10,763 –17,019 –0,596 29,455 9,295

3.19 lentel . 

Atram
Nr.

Apkrovimo 
derinys

Fx, (kN) Fy, (kN) Fz, (kN) Mx, (kNm) My, 
(kNm)

Mz, 
(kNm)

1 14 derinys 25,995 437,102 15,915 26,522 1,669 –61,346
11 14 derinys –21,362 276,360 0,030 –1,003 0,131 48,552
25 14 derinys 60,053 352,010 –10,543 19,497 6,454 –145,99
29 14 derinys 22,857 402,757 –84,043 –95,56 –0,200 –10,701
31 14 derinys –25,303 269,181 –0,931 –3,919 0,594 79,660
54 14 derinys 41,469 292,411 –90,980 –100,2 –2,041 –79,287
57 14 derinys 24,937 436,378 –6,477 –23,07 0,297 –59,964
67 14 derinys –21,051 271,901 –0,296 –1,171 –0,069 45,110
81 14 derinys 71,982 350,229 –10,268 –33,09 –1,050 –173,49
85 14 derinys 33,590 399,522 –48,554 –59,41 0,865 –78,118
95 14 derinys –17,925 269,199 –0,566 –1,68 –0,429 33,876

109 14 derinys 47,934 293,404 –61,458 –76,82 –1,136 –125,69
113 14 derinys 15,756 446,262 –70,974 –82,28 0,335 –1,325
115 14 derinys –28,034 273,766 –0,456 –2,489 –0,092 86,877
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138 14 derinys 64,911 351,152 –71,570 –80,10 –0,953 –129,73
141 14 derinys 10,555 470,099 –37,992 –48,33 0,174 13,948
143 14 derinys –29,357 273,871 –0,347 –2,186 –0,117 89,834
166 14 derinys 63,537 378,466 –30,697 –37,50 0,101 –124,40
169 14 derinys 10,053 479,558 –22,141 –33,05 –0,320 13,766
171 14 derinys –29,604 274,169 –0,310 –2,108 –0,158 89,214
194 14 derinys 63,356 388,305 –16,506 –23,58 –0,320 –125,32
197 14 derinys 10,763 482,727 –17,019 –29,45 –0,596 9,295

3.5.10  ant deformuojamojo pagrindo

moliniam gruntui  pamatui

konstrukcijos mazgus

(3.20, 3.21

 (y  pagal (1.16

.iy iy ik C A= ⋅

(3.19)

2 ,iA Rπ=

R – pamato spindulys (m).

2 23,14 0,45 0,636 ( ).iA m= ⋅ =

10 000 0,636 6360 ( / ).yk kN m= ⋅ =

Programos STAAD.Pro 2005

standis (3.29 pav.).
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3.29  (10 metodas)

ia  ir gaunami 

rezultatai (3.20, 3.21

3.20 lentel 10 metodas)

Atram
Nr.

Apkrovimo 
derinys

,
 (mm)

Fx,
(kN)

Fy,
(kN)

Fz,
(kN)

Mx,
(kNm)

My,
(kNm)

Mz,
(kNm)

1 14 derinys 19,073 577,042 –20,483 0,742 –0,196 –2,153 –88,565
11 14 derinys 8,959 266,390 4,051 –0,105 0,021 0,729 –23,271
25 14 derinys 10,393 312,010 –34,783 5,667 1,347 –7,852 –100,495
29 14 derinys 13,785 412,795 –30,044 –27,143 0,798 27,595 –95,534
31 14 derinys 8,728 261,704 5,383 –0,303 0,200 2,126 –14,251
54 14 derinys 5,464 161,158 –22,009 –24,897 –0,592 25,396 –66,524
57 14 derinys 19,013 573,590 –19,962 2,450 0,414 –4,469 –86,572
67 14 derinys 8,709 261,099 4,076 –0,051 –0,231 0,275 –22,852
81 14 derinys 10,867 336,661 –39,450 1,458 –0,653 –2,568 –108,625
85 14 derinys 13,807 413,441 –32,875 –19,689 0,454 24,402 –109,795
95 14 derinys 8,736 261,938 4,144 0,073 –0,706 –0,399 –22,059

109 14 derinys 5,549 163,773 –23,832 –17,799 –1,018 22,539 –76,665
113 14 derinys 18,907 571,150 –15,477 2,875 0,619 –4,260 –64,807
115 14 derinys 8,719 261,390 5,826 –0,316 0,093 2,254 –11,838
138 14 derinys 10,932 328,766 –36,022 2,915 –0,339 –4,129 –92,249
141 14 derinys 18,876 567,477 –15,086 1,218 0,071 –2,278 –62,743
143 14 derinys 8,726 261,567 6,104 –0,332 0,089 2,393 –10,115
166 14 derinys 10,763 320,946 –36,497 0,970 0,209 –1,907 –92,076
169 14 derinys 18,880 568,063 –14,705 1,036 0,148 –1,888 –60,275
171 14 derinys 8,726 261,583 6,352 –0,355 0,085 2,557 –8,554
194 14 derinys 10,753 321,229 –36,008 0,925 0,129 –1,718 –89,815
197 14 derinys 18,893 568,333 –14,263 0,694 0,098 –1,338 –58,132
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3.21 lentel . 

Atram
Nr.

Apkrovimo 
derinys

Fx, (kN) Fy, (kN) Fz, (kN) Mx, (kNm) My, (kNm) Mz, 
(kNm)

1 14 derinys 20,483 577,919 0,742 2,153 –0,196 –88,565
11 14 derinys –4,051 267,218 0,678 –0,729 0,021 –23,271
25 14 derinys 34,783 308,149 –1,439 7,852 1,347 –100,49
29 14 derinys 30,044 412,795 –27,143 –27,59 0,798 –95,534
31 14 derinys –5,383 261,704 –0,303 –2,126 0,200 –14,251
54 14 derinys 22,009 161,158 –24,897 –25,39 –0,592 –66,524
57 14 derinys 19,962 573,935 3,249 4,469 0,414 –86,572
67 14 derinys –4,076 261,099 –0,051 –0,275 –0,231 –22,852
81 14 derinys 39,450 327,180 16,995 2,568 –0,653 –108,62
85 14 derinys 32,875 413,441 –19,689 –24,40 0,454 –109,79
95 14 derinys –4,144 261,938 0,073 0,399 –0,706 –22,059

109 14 derinys 23,832 163,773 –17,799 –22,53 –1,018 –76,665
113 14 derinys 15,477 571,150 2,875 4,260 0,619 –64,807
115 14 derinys –5,826 261,390 –0,316 –2,254 0,093 –11,838
138 14 derinys 36,022 328,766 2,915 4,129 –0,339 –92,249
141 14 derinys 15,086 567,477 1,218 2,278 0,071 –62,743
143 14 derinys –6,104 261,567 –0,332 –2,393 0,089 –10,115
166 14 derinys 36,497 320,946 0,970 1,907 0,209 –92,076
169 14 derinys 14,705 568,063 1,036 1,888 0,148 –60,275
171 14 derinys –6,352 261,583 –0,355 –2,557 0,085 –8,554
194 14 derinys 36,008 321,229 0,925 1,718 0,129 –89,815
197 14 derinys 14,263 568,333 0,694 1,338 0,098 –58,132

3.5.11 , kai modeliuojamos ios atramos (angl. Fixed)

(angl. Fixed) (3.30 pav.).



106

3.30 (11 metodas)

3.22 lentel 11 metodas)

Atram
Nr.

Apkrovimo 
derinys

,
 (mm)

Fx,
(kN)

Fy,
(kN)

Fz,
(kN)

Mx,
(kNm)

My,
(kNm)

Mz,
(kNm)

1 14 derinys 0,000 416,476 –26,517 16,112 2,069 –22,774 –62,685
11 14 derinys 0,000 276,582 25,291 –0,111 0,060 0,783 56,888
25 14 derinys 0,000 376,727 –66,063 13,891 7,489 –19,863 –164,008
29 14 derinys 0,000 397,084 –19,703 –98,894 –0,716 117,411 2,397
31 14 derinys 0,000 271,291 30,305 –1,293 0,471 4,823 93,337
54 14 derinys 0,000 320,744 –46,374 –108,273 –2,541 123,407 –91,141
57 14 derinys 0,000 422,764 –25,287 –26,210 0,218 32,316 –61,516
67 14 derinys 0,000 275,286 24,887 –0,352 –0,114 1,182 52,388
81 14 derinys 0,000 371,145 –79,402 –33,961 –1,119 42,129 –195,431
85 14 derinys 0,000 390,769 –32,378 –54,461 0,881 69,130 –76,556
95 14 derinys 0,000 270,526 21,422 –1,202 –0,539 3,454 39,486

109 14 derinys 0,000 317,502 –53,720 –69,897 –1,162 88,877 –144,544
113 14 derinys 0,000 428,338 –15,021 –96,534 0,087 115,684 3,141
115 14 derinys 0,000 277,540 32,976 –0,541 –0,279 2,526 98,984
138 14 derinys 0,000 363,317 –71,741 –97,178 –1,186 112,270 –147,878
141 14 derinys 0,000 448,490 –8,431 –60,866 0,113 79,203 21,484
143 14 derinys 0,000 277,619 34,601 –0,338 –0,321 1,924 101,696
166 14 derinys 0,000 386,706 –69,720 –51,623 0,011 64,954 –141,297
169 14 derinys 0,000 457,928 –7,592 –38,136 –0,539 57,110 20,940
171 14 derinys 0,000 278,067 34,930 –0,293 –0,372 1,809 100,210
194 14 derinys 0,000 396,927 –69,424 –30,888 –0,494 44,464 –142,861
197 14 derinys 0,000 460,941 –8,626 –25,843 –0,913 46,546 13,903

3.23 lentel . 1 metodas)

Atram
Nr.

Apkrovimo derinys Fx, (kN) Fy, (kN) Fz, (kN) Mx, (kNm) My, 
(kNm)

Mz, 
(kNm)
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1 14 derinys 26,517 416,026 14,121 22,774 2,069 –62,685
11 14 derinys –25,291 278,285 0,105 –0,783 0,060 56,888
25 14 derinys 66,063 357,602 –16,113 19,863 7,489 –164,00
29 14 derinys 19,703 397,084 –98,894 –117,4 –0,716 2,397
31 14 derinys –30,305 271,291 –1,293 –4,823 0,471 93,337
54 14 derinys 46,374 320,744 –108,273 –123,4 –2,541 –91,141
57 14 derinys 25,287 415,956 –14,683 –32,31 0,218 –61,516
67 14 derinys –24,887 275,286 –0,352 –1,182 –0,114 52,388
81 14 derinys 79,402 356,817 –11,154 –42,12 –1,119 –195,43
85 14 derinys 32,378 390,769 –54,461 –69,13 0,881 –76,556
95 14 derinys –21,422 270,526 –1,202 –3,454 –0,539 39,486

109 14 derinys 53,720 317,502 –69,897 –88,87 –1,162 –144,54
113 14 derinys 15,021 428,338 –96,534 –115,6 0,087 3,141
115 14 derinys –32,976 277,540 –0,541 –2,526 –0,279 98,984
138 14 derinys 71,741 363,317 –97,178 –112,2 –1,186 –147,87
141 14 derinys 8,431 448,490 –60,866 –79,20 0,113 21,484
143 14 derinys –34,601 277,619 –0,338 –1,924 –0,321 101,696
166 14 derinys 69,720 386,706 –51,623 –64,95 0,011 –141,29
169 14 derinys 7,592 457,928 –38,136 –57,11 –0,539 20,940
171 14 derinys –34,930 278,067 –0,293 –1,809 –0,372 100,210
194 14 derinys 69,424 396,927 –30,888 –44,46 –0,494 –142,86
197 14 derinys 8,626 460,941 –25,843 –46,54 –0,913 13,903

smax poliniam pamatui

pavaizduotos 3.31 (smax)

ndo standumo modulio 

Cz), kurios pavaizduotos 3.11 paveiksle.
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3.31
poliniam pamatui

(smax) gaunama pagal Tercagi

gruntui poliniam pamatui – (smax) gaunama 

– 1,236 (mm). Taigi (smax

intervalas kinta: [1,236; 6,282] (mm).

Turi b su parenkama i [27] 7.2 lentel

koks pastato tipas – pramoninis ):                                                                        

,us s≤

0,6282 ( ) 0,5 0,5 8 4,0 ( ).us cm s cm= ≤ ⋅ = ⋅ =

S u = 4,0 cm).

(smax) gr . 

avaizduotos 3.32 paveiksle. 

(smax)

Cz), kurios pavaizduotos 3.12 paveiksle.
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3.32 jo
 pagrindo modelius  pamatui

(smax) gaunama pagal pamato leistinus 

poslinkius moliniam gruntui – 37,912 (mm). (smax)

gaunama pagal – 5,728 (mm). Taigi (smax) 

5,728; 37,912] (mm).

Turi b su parenkama i [27] 7.2 lentel s

koks pastato tipas – ):                                                                          

,us s≤

3,79 ( ) 0,5 0,5 8 4,0 ( ).us cm s cm= ≤ ⋅ = ⋅ =

S u = 4,0 cm).
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3.33 pav. Konstrukcijos 197 mazgo
 pagrindo modelius poliniam pamatui

1 – proporcingai def. sluoksnis; 2 – LIRA – PC; 3 – Tercagio metodas; 4 – pagal leistinus poslinkius; 5 –
6 – stand

 pagal skirtingus pagrindo standumo  gaunamos 

(Fx, Fy, Fz, Mx, My, Mz) poliniam pamatui (3.2, 3.8, 3.10, 3.16, 3.18 lente ).

parenkamas vienas mazgas ( 197 konstrukcijos mazgo  

 (Fx, Fy, Mz)  rei  paveiksle –

Cz), kurios 

pavaizduotos 3.11 paveiksle. Fx) intervalas [461; 558] (kN), skersini Fy) 

intervalas [9; 14] (kN), lenkimo moment Mz) intervalas [14; 49] (kNm). Konstrukcijos a

3.33 pav.) (Fx) lyginant su 6 metodu –  (angl. 

Fixed 21 %, skersin  (Fy) padid 20 (kN) ribos ir lenkimo momentas

(Mz) padid
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3.34 pagal skirtingus deformuojamojo
 pagrindo modelius gr  pamatui

1 – RSN 91 – 85 ; 2 – ; 3 – Tercagio metodas; 4 – pagal leistinus poslinkius; 5 –
6 – stand

us pagrindo standumo 

(Fx, Fy, Fz, Mx, My, Mz)  pamatui (3.4, 3.6, 3.12, 3.14, 3.20 lente ).

dus, 

parenkamas vienas mazgas ( 197 konstrukcijos mazgo  

 (Fx, Fy, Mz) 4 paveiksle –

konstrukcijos 

Cz), kurios 

pavaizduotos 3.12 paveiksle. Fx) intervalas [461; 824] (kN), skersini Fy) 

intervalas [9; 14] (kN), lenkimo moment  (Mz) intervalas [14; 58] (kNm). Konstrukcijos a

pagal 4 3.34 pav.) (Fx –  (angl. 

Fixed 1,8 karto, skersin  (Fy) suma 2 (kN) ir lenkimo momentas (Mz) padi
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60 (kNm).

I

1. Pagrindo standumo  (Cz

– qc = 18 MPa), kai polinis pamatas kinta nuo 14

000 iki 72 000 (kN/m3) 5 kartais didesn

 (3.11 pav.). Pagrindo Cz) pagal 5 skirtingus standumo 

moliniam gruntui ( priemolis moreninis kietai plastingas – qc = 2,5 MPa), 

kai  pamatas kinta nuo 6000 iki 40 000 (kN/m3).

yra beveik 7 kartais didesn  (3.12 pav.).

 grunto standumas priklauso nuo pamato tipo, jo formos bei grunto, ant kurio 

projektuojamas pamatas. 

2. Vinklerio modelis) su kompiuterine programa 

STAAD.Pro 2005 pagal 10 skirtin  ir nevertinant 

pagrindo standumo  (angl. Fixed), 

poliniam pamatui nuo 

1,236 iki 6,282 (mm), o moliniam gruntui  pamatui nuo 5,728 iki 37,912 (mm). Tai 

nevir ribos (su = 4,0 cm).

3. tampriojo pagrindo (Vinklerio modelis) su kompiuterine programa 

STAAD.Pro 2005 pagal 10 skirtin pagrindo ir nevertinant 

pagrindo standumo  (angl. Fixed),

metodus, parenkamas vienas mazgas (197), kuriame . 

(Fx) intervalas [461; 558] (kN), skersini Fy) intervalas [9; 14] (kN), lenkimo moment

(Mz) intervalas [14; 49] (kN) (kai poliniai pamatai). Konstrukcijos a

(3.33 pav.) (Fx  (angl. Fixed),

21 %, skersin Fy) padid 20 (kN) ribos ir lenkimo momentas (Mz) 

padid Fx) intervalas [461; 824] (kN), 

skersini Fy) intervalas [9; 14] (kN), lenkimo moment Mz) intervalas [14; 58] (kNm) 

( ). Konstrukcijos a 3.34 pav.) (Fx) lyginant su 6 

 (angl. Fixed 1,8 karto, skersin Fy)

suma 2 (kN) ir lenkimo momentas (Mz) padi i 60 (kNm).
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PRIEDAI
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1 priedas
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2 priedas
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STAAD SPACE PHILIPSMORRIS
SET NL 9
START JOB INFORMATION
ENGINEER DATE 27-Feb-06
END JOB INFORMATION
INPUT WIDTH 79
UNIT METER KN
JOINT COORDINATES
1 0 0 0; 2 0 8.57 0; 3 1.622 8.618 0; 4 4.948 8.717 0; 5 8.247 8.816 0;
6 11.6 8.914 0; 7 14.926 9.013 0; 8 18.252 9.112 0; 9 21.578 9.21 0;
10 23.2 9.26 0; 11 23.2 0 0; 12 1.622 7.657 0; 13 21.578 8.249 0;
14 4.948 7.543 0; 15 18.252 7.938 0; 16 8.247 7.429 0; 17 14.926 7.626 0;
18 11.6 7.314 0; 19 3.285 8.6675 0; 20 6.5975 8.7665 0; 21 9.9235 8.865 0;
22 13.263 8.9635 0; 23 16.589 9.0625 0; 24 19.915 9.161 0; 25 -6.05 0 0;
26 -6.05 8.33 0; 27 -6.05 4 0; 28 0 4 0; 29 0 0 -42; 30 0 3.3 -42;
31 23.2 0 -42; 32 23.2 9.26 -42; 33 0 8.57 -42; 34 1.622 8.618 -42;
35 3.285 8.6675 -42; 36 4.948 8.717 -42; 37 6.5975 8.7665 -42;
38 8.247 8.816 -42; 39 9.9235 8.865 -42; 40 11.6 8.914 -42;
41 13.263 8.9635 -42; 42 14.926 9.013 -42; 43 16.589 9.0625 -42;
44 18.252 9.112 -42; 45 19.915 9.161 -42; 46 21.578 9.21 -42;
47 1.622 7.657 -42; 48 4.948 7.543 -42; 49 8.247 7.429 -42; 50 11.6 7.314 -42;
51 14.926 7.626 -42; 52 18.252 7.938 -42; 53 21.578 8.249 -42; 54 -6.05 0 -42;
55 -6.05 3.3 -42; 56 -6.05 8.33 -42; 57 0 0 6; 58 0 8.57 6; 59 1.622 8.618 6;
60 4.948 8.717 6; 61 8.247 8.816 6; 62 11.6 8.914 6; 63 14.926 9.013 6;
64 18.252 9.112 6; 65 21.578 9.21 6; 66 23.2 9.26 6; 67 23.2 0 6;
68 1.622 7.657 6; 69 21.578 8.249 6; 70 4.948 7.543 6; 71 18.252 7.938 6;
72 8.247 7.429 6; 73 14.926 7.626 6; 74 11.6 7.314 6; 75 3.285 8.6675 6;
76 6.5975 8.7665 6; 77 9.9235 8.865 6; 78 13.263 8.9635 6; 79 16.589 9.0625 6;
80 19.915 9.161 6; 81 -6.05 0 6; 82 -6.05 8.33 6; 83 -6.05 4 6; 84 0 4 6;
85 0 0 12; 86 0 8.57 12; 87 1.622 8.618 12; 88 4.948 8.717 12;
89 8.247 8.816 12; 90 11.6 8.914 12; 91 14.926 9.013 12; 92 18.252 9.112 12;
93 21.578 9.21 12; 94 23.2 9.26 12; 95 23.2 0 12; 96 1.622 7.657 12;
97 21.578 8.249 12; 98 4.948 7.543 12; 99 18.252 7.938 12; 100 8.247 7.429 12;
101 14.926 7.626 12; 102 11.6 7.314 12; 103 3.285 8.6675 12;
104 6.5975 8.7665 12; 105 9.9235 8.865 12; 106 13.263 8.9635 12;
107 16.589 9.0625 12; 108 19.915 9.161 12; 109 -6.05 0 12; 110 -6.05 8.33 12;
111 -6.05 4 12; 112 0 4 12; 113 0 0 -48; 114 0 3.3 -48; 115 23.2 0 -48;
116 23.2 9.26 -48; 117 0 8.57 -48; 118 1.622 8.618 -48; 119 3.285 8.6675 -48;
120 4.948 8.717 -48; 121 6.5975 8.7665 -48; 122 8.247 8.816 -48;
123 9.9235 8.865 -48; 124 11.6 8.914 -48; 125 13.263 8.9635 -48;
126 14.926 9.013 -48; 127 16.589 9.0625 -48; 128 18.252 9.112 -48;
129 19.915 9.161 -48; 130 21.578 9.21 -48; 131 1.622 7.657 -48;
132 4.948 7.543 -48; 133 8.247 7.429 -48; 134 11.6 7.314 -48;
135 14.926 7.626 -48; 136 18.252 7.938 -48; 137 21.578 8.249 -48;
138 -6.05 0 -48; 139 -6.05 3.3 -48; 140 -6.05 8.33 -48; 141 0 0 -54;
142 0 3.3 -54; 143 23.2 0 -54; 144 23.2 9.26 -54; 145 0 8.57 -54;
146 1.622 8.618 -54; 147 3.285 8.6675 -54; 148 4.948 8.717 -54;
149 6.5975 8.7665 -54; 150 8.247 8.816 -54; 151 9.9235 8.865 -54;
152 11.6 8.914 -54; 153 13.263 8.9635 -54; 154 14.926 9.013 -54;
155 16.589 9.0625 -54; 156 18.252 9.112 -54; 157 19.915 9.161 -54;
158 21.578 9.21 -54; 159 1.622 7.657 -54; 160 4.948 7.543 -54;
161 8.247 7.429 -54; 162 11.6 7.314 -54; 163 14.926 7.626 -54;
164 18.252 7.938 -54; 165 21.578 8.249 -54; 166 -6.05 0 -54; 167 -6.05 3.3 -54;
168 -6.05 8.33 -54; 169 0 0 -60; 170 0 3.3 -60; 171 23.2 0 -60;
172 23.2 9.26 -60; 173 0 8.57 -60; 174 1.622 8.618 -60; 175 3.285 8.6675 -60;
176 4.948 8.717 -60; 177 6.5975 8.7665 -60; 178 8.247 8.816 -60;
179 9.9235 8.865 -60; 180 11.6 8.914 -60; 181 13.263 8.9635 -60;
182 14.926 9.013 -60; 183 16.589 9.0625 -60; 184 18.252 9.112 -60;
185 19.915 9.161 -60; 186 21.578 9.21 -60; 187 1.622 7.657 -60;
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188 4.948 7.543 -60; 189 8.247 7.429 -60; 190 11.6 7.314 -60;
191 14.926 7.626 -60; 192 18.252 7.938 -60; 193 21.578 8.249 -60;
194 -6.05 0 -60; 195 -6.05 3.3 -60; 196 -6.05 8.33 -60; 197 0 0 -66;
198 0 3.3 -66; 199 23.2 0 -66; 200 23.2 9.26 -66; 201 0 8.57 -66;
202 1.622 8.618 -66; 203 3.285 8.6675 -66; 204 4.948 8.717 -66;
205 6.5975 8.7665 -66; 206 8.247 8.816 -66; 207 9.9235 8.865 -66;
208 11.6 8.914 -66; 209 13.263 8.9635 -66; 210 14.926 9.013 -66;
211 16.589 9.0625 -66; 212 18.252 9.112 -66; 213 19.915 9.161 -66;
214 21.578 9.21 -66; 215 1.622 7.657 -66; 216 4.948 7.543 -66;
217 8.247 7.429 -66; 218 11.6 7.314 -66; 219 14.926 7.626 -66;
220 18.252 7.938 -66; 221 21.578 8.249 -66; 222 -6.05 0 -66; 223 -6.05 3.3 -66;
224 -6.05 8.33 -66; 225 0 0 -72; 226 0 3.3 -72; 227 23.2 0 -72;
228 23.2 9.26 -72; 229 0 8.57 -72; 230 1.622 8.618 -72; 231 3.285 8.6675 -72;
232 4.948 8.717 -72; 233 6.5975 8.7665 -72; 234 8.247 8.816 -72;
235 9.9235 8.865 -72; 236 11.6 8.914 -72; 237 13.263 8.9635 -72;
238 14.926 9.013 -72; 239 16.589 9.0625 -72; 240 18.252 9.112 -72;
241 19.915 9.161 -72; 242 21.578 9.21 -72; 243 1.622 7.657 -72;
244 4.948 7.543 -72; 245 8.247 7.429 -72; 246 11.6 7.314 -72;
247 14.926 7.626 -72; 248 18.252 7.938 -72; 249 21.578 8.249 -72;
250 -6.05 0 -72; 251 -6.05 3.3 -72; 252 -6.05 8.33 -72; 253 0 0 -78;
254 0 3.3 -78; 255 23.2 0 -78; 256 23.2 9.26 -78; 257 0 8.57 -78;
258 1.622 8.618 -78; 259 3.285 8.6675 -78; 260 4.948 8.717 -78;
261 6.5975 8.7665 -78; 262 8.247 8.816 -78; 263 9.9235 8.865 -78;
264 11.6 8.914 -78; 265 13.263 8.9635 -78; 266 14.926 9.013 -78;
267 16.589 9.0625 -78; 268 18.252 9.112 -78; 269 19.915 9.161 -78;
270 21.578 9.21 -78; 271 1.622 7.657 -78; 272 4.948 7.543 -78;
273 8.247 7.429 -78; 274 11.6 7.314 -78; 275 14.926 7.626 -78;
276 18.252 7.938 -78; 277 21.578 8.249 -78; 278 -6.05 0 -78; 279 -6.05 3.3 -78;
280 -6.05 8.33 -78; 281 0 0 -84; 282 0 3.3 -84; 283 23.2 0 -84;
284 23.2 9.26 -84; 285 0 8.57 -84; 286 1.622 8.618 -84; 287 3.285 8.6675 -84;
288 4.948 8.717 -84; 289 6.5975 8.7665 -84; 290 8.247 8.816 -84;
291 9.9235 8.865 -84; 292 11.6 8.914 -84; 293 13.263 8.9635 -84;
294 14.926 9.013 -84; 295 16.589 9.0625 -84; 296 18.252 9.112 -84;
297 19.915 9.161 -84; 298 21.578 9.21 -84; 299 1.622 7.657 -84;
300 4.948 7.543 -84; 301 8.247 7.429 -84; 302 11.6 7.314 -84;
303 14.926 7.626 -84; 304 18.252 7.938 -84; 305 21.578 8.249 -84;
306 -6.05 0 -84; 307 -6.05 3.3 -84; 308 -6.05 8.33 -84; 309 0 0 -90;
310 0 3.3 -90; 311 23.2 0 -90; 312 23.2 9.26 -90; 313 0 8.57 -90;
314 1.622 8.618 -90; 315 3.285 8.6675 -90; 316 4.948 8.717 -90;
317 6.5975 8.7665 -90; 318 8.247 8.816 -90; 319 9.9235 8.865 -90;
320 11.6 8.914 -90; 321 13.263 8.9635 -90; 322 14.926 9.013 -90;
323 16.589 9.0625 -90; 324 18.252 9.112 -90; 325 19.915 9.161 -90;
326 21.578 9.21 -90; 327 1.622 7.657 -90; 328 4.948 7.543 -90;
329 8.247 7.429 -90; 330 11.6 7.314 -90; 331 14.926 7.626 -90;
332 18.252 7.938 -90; 333 21.578 8.249 -90; 334 -6.05 0 -90; 335 -6.05 3.3 -90;
336 -6.05 8.33 -90; 337 0 0 -94; 338 0 3.3 -94; 339 23.2 0 -94;
340 23.2 9.26 -94; 341 0 8.57 -94; 342 1.622 8.618 -94; 343 3.285 8.6675 -94;
344 4.948 8.717 -94; 345 6.5975 8.7665 -94; 346 8.247 8.816 -94;
347 9.9235 8.865 -94; 348 11.6 8.914 -94; 349 13.263 8.9635 -94;
350 14.926 9.013 -94; 351 16.589 9.0625 -94; 352 18.252 9.112 -94;
353 19.915 9.161 -94; 354 21.578 9.21 -94; 355 1.622 7.657 -94;
356 4.948 7.543 -94; 357 8.247 7.429 -94; 358 11.6 7.314 -94;
359 14.926 7.626 -94; 360 18.252 7.938 -94; 361 21.578 8.249 -94;
362 -6.05 0 -94; 363 -6.05 3.3 -94; 364 -6.05 8.33 -94; 365 0 0 -36;
366 0 3.3 -36; 367 23.2 0 -36; 368 23.2 9.26 -36; 369 0 8.57 -36;
370 1.622 8.618 -36; 371 3.285 8.6675 -36; 372 4.948 8.717 -36;
373 6.5975 8.7665 -36; 374 8.247 8.816 -36; 375 9.9235 8.865 -36;
376 11.6 8.914 -36; 377 13.263 8.9635 -36; 378 14.926 9.013 -36;
379 16.589 9.0625 -36; 380 18.252 9.112 -36; 381 19.915 9.161 -36;
382 21.578 9.21 -36; 383 1.622 7.657 -36; 384 4.948 7.543 -36;
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385 8.247 7.429 -36; 386 11.6 7.314 -36; 387 14.926 7.626 -36;
388 18.252 7.938 -36; 389 21.578 8.249 -36; 390 0 0 -30; 391 0 3.3 -30;
392 23.2 0 -30; 393 23.2 9.26 -30; 394 0 8.57 -30; 395 1.622 8.618 -30;
396 3.285 8.6675 -30; 397 4.948 8.717 -30; 398 6.5975 8.7665 -30;
399 8.247 8.816 -30; 400 9.9235 8.865 -30; 401 11.6 8.914 -30;
402 13.263 8.9635 -30; 403 14.926 9.013 -30; 404 16.589 9.0625 -30;
405 18.252 9.112 -30; 406 19.915 9.161 -30; 407 21.578 9.21 -30;
408 1.622 7.657 -30; 409 4.948 7.543 -30; 410 8.247 7.429 -30;
411 11.6 7.314 -30; 412 14.926 7.626 -30; 413 18.252 7.938 -30;
414 21.578 8.249 -30; 415 0 0 -24; 416 0 3.3 -24; 417 23.2 0 -24;
418 23.2 9.26 -24; 419 0 8.57 -24; 420 1.622 8.618 -24; 421 3.285 8.6675 -24;
422 4.948 8.717 -24; 423 6.5975 8.7665 -24; 424 8.247 8.816 -24;
425 9.9235 8.865 -24; 426 11.6 8.914 -24; 427 13.263 8.9635 -24;
428 14.926 9.013 -24; 429 16.589 9.0625 -24; 430 18.252 9.112 -24;
431 19.915 9.161 -24; 432 21.578 9.21 -24; 433 1.622 7.657 -24;
434 4.948 7.543 -24; 435 8.247 7.429 -24; 436 11.6 7.314 -24;
437 14.926 7.626 -24; 438 18.252 7.938 -24; 439 21.578 8.249 -24; 440 0 0 -18;
441 0 3.3 -18; 442 23.2 0 -18; 443 23.2 9.26 -18; 444 0 8.57 -18;
445 1.622 8.618 -18; 446 3.285 8.6675 -18; 447 4.948 8.717 -18;
448 6.5975 8.7665 -18; 449 8.247 8.816 -18; 450 9.9235 8.865 -18;
451 11.6 8.914 -18; 452 13.263 8.9635 -18; 453 14.926 9.013 -18;
454 16.589 9.0625 -18; 455 18.252 9.112 -18; 456 19.915 9.161 -18;
457 21.578 9.21 -18; 458 1.622 7.657 -18; 459 4.948 7.543 -18;
460 8.247 7.429 -18; 461 11.6 7.314 -18; 462 14.926 7.626 -18;
463 18.252 7.938 -18; 464 21.578 8.249 -18; 465 0 0 -12; 466 0 3.3 -12;
467 23.2 0 -12; 468 23.2 9.26 -12; 469 0 8.57 -12; 470 1.622 8.618 -12;
471 3.285 8.6675 -12; 472 4.948 8.717 -12; 473 6.5975 8.7665 -12;
474 8.247 8.816 -12; 475 9.9235 8.865 -12; 476 11.6 8.914 -12;
477 13.263 8.9635 -12; 478 14.926 9.013 -12; 479 16.589 9.0625 -12;
480 18.252 9.112 -12; 481 19.915 9.161 -12; 482 21.578 9.21 -12;
483 1.622 7.657 -12; 484 4.948 7.543 -12; 485 8.247 7.429 -12;
486 11.6 7.314 -12; 487 14.926 7.626 -12; 488 18.252 7.938 -12;
489 21.578 8.249 -12; 490 0 0 -6; 491 0 4 -6; 492 23.2 0 -6; 493 23.2 9.26 -6;
494 0 8.57 -6; 495 1.622 8.618 -6; 496 3.285 8.6675 -6; 497 4.948 8.717 -6;
498 6.5975 8.7665 -6; 499 8.247 8.816 -6; 500 9.9235 8.865 -6;
501 11.6 8.914 -6; 502 13.263 8.9635 -6; 503 14.926 9.013 -6;
504 16.589 9.0625 -6; 505 18.252 9.112 -6; 506 19.915 9.161 -6;
507 21.578 9.21 -6; 508 1.622 7.657 -6; 509 4.948 7.543 -6; 510 8.247 7.429 -6;
511 11.6 7.314 -6; 512 14.926 7.626 -6; 513 18.252 7.938 -6;
514 21.578 8.249 -6; 515 0 0 18; 516 0 4 18; 517 23.2 0 18; 518 23.2 9.26 18;
519 0 8.57 18; 520 1.622 8.618 18; 521 3.285 8.6675 18; 522 4.948 8.717 18;
523 6.5975 8.7665 18; 524 8.247 8.816 18; 525 9.9235 8.865 18;
526 11.6 8.914 18; 527 13.263 8.9635 18; 528 14.926 9.013 18;
529 16.589 9.0625 18; 530 18.252 9.112 18; 531 19.915 9.161 18;
532 21.578 9.21 18; 533 1.622 7.657 18; 534 4.948 7.543 18; 535 8.247 7.429 18;
536 11.6 7.314 18; 537 14.926 7.626 18; 538 18.252 7.938 18;
539 21.578 8.249 18; 540 0 0 24; 541 23.2 0 24; 542 23.2 9.26 24;
543 0 8.57 24; 544 5.7 0 24; 545 11.6 0 24; 546 17.5 0 24; 547 5.7 8.739 24;
548 11.6 8.914 24; 549 17.5 9.089 24; 550 0 0 -100; 551 0 8.57 -100;
552 5.7 0 -100; 553 5.7 8.739 -100; 554 11.6 4.5 -100; 555 11.6 8.914 -100;
556 17.5 0 -100; 557 17.5 9.089 -100; 558 23.2 0 -100; 559 23.2 9.26 -100;
560 -6.05 0 -100; 561 -6.05 3.3 -100; 562 -6.05 8.33 -100; 563 5.7 4.5 -100;
564 17.5 4.5 -100; 565 10.548 0 -104.714; 566 10.548 4.5 -104.714;
567 7.03391 4.5 -100; 568 8.80791 4.5 -100; 569 14.0872 4.5 -100;
570 14.024 4.5 -102.357; 571 8.79095 4.5 -102.357; 572 -6.05 0 -3.7;
573 -6.05 4 -3.7; 576 0 3.3 -100; 577 -6.05 8.33 -3.7; 578 4.948 7.543 3;
579 4.948 7.543 -3; 580 11.6 7.314 -3; 581 18.252 7.938 -3;
582 4.948 7.543 -75; 583 11.6 7.314 -75; 584 18.252 7.938 -75; 585 0 8.33 0;
586 0 8.33 6; 587 0 8.33 -78; 588 0 8.33 -72; 589 -3.025 8.45 12;
590 -4.5375 8.39 12; 591 -1.5125 8.51 12; 592 -3.025 8.45 6;
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593 -4.5375 8.39 6; 594 -1.5125 8.51 6; 595 -3.025 8.45 0; 596 -4.5375 8.39 0;
597 -1.5125 8.51 0; 598 -4.5375 8.39 -48; 599 -4.5375 8.39 -42;
600 -3.025 8.45 -48; 601 -3.025 8.45 -42; 602 -1.5125 8.51 -48;
603 -1.5125 8.51 -42; 604 -4.5375 8.39 -54; 605 -3.025 8.45 -54;
606 -1.5125 8.51 -54; 607 -4.5375 8.39 -60; 608 -3.025 8.45 -60;
609 -1.5125 8.51 -60; 610 -4.5375 8.39 -66; 611 -3.025 8.45 -66;
612 -1.5125 8.51 -66; 613 -4.5375 8.39 -72; 614 -3.025 8.45 -72;
615 -1.5125 8.51 -72; 616 -4.5375 8.39 -78; 617 -3.025 8.45 -78;
618 -1.5125 8.51 -78; 619 -4.5375 8.39 -84; 620 -3.025 8.45 -84;
621 -1.5125 8.51 -84; 622 -4.5375 8.39 -90; 623 -3.025 8.45 -90;
624 -1.5125 8.51 -90; 625 -3.025 8.45 -94; 626 -4.5375 8.39 -94;
627 -1.5125 8.51 -94; 628 -4.5375 8.39 -100; 629 -3.025 8.45 -100;
630 -1.5125 8.51 -100; 631 1.622 8.61809 -100; 632 3.285 8.6674 -100;
633 4.94801 8.7167 -100; 634 6.59753 8.76562 -100; 635 8.24704 8.81455 -100;
636 9.92352 8.86427 -100; 637 13.263 8.96333 -100; 638 14.926 9.01265 -100;
639 16.589 9.06198 -100; 640 18.252 9.11156 -100; 641 19.915 9.16145 -100;
642 21.578 9.21134 -100; 643 1.622 8.61809 24; 644 3.285 8.6674 24;
645 4.94801 8.7167 24; 646 6.59753 8.76562 24; 647 8.24704 8.81455 24;
648 9.92352 8.86427 24; 649 13.263 8.96333 24; 650 14.926 9.01265 24;
651 16.589 9.06198 24; 652 18.252 9.11156 24; 653 19.915 9.16145 24;
654 21.578 9.21134 24; 663 -6.05 9.2 12; 670 -6.05 9.2 -3.7; 671 0 8.57 -5.685;
677 -6.05 4 -42;
MEMBER INCIDENCES
1 1 28; 2 11 10; 3 2 3; 4 3 19; 5 4 20; 6 5 21; 7 6 22; 8 7 23; 9 8 24;
10 9 10; 11 2 12; 12 12 14; 13 14 16; 14 16 18; 15 18 17; 16 17 15; 17 15 13;
18 13 10; 19 19 4; 20 20 5; 21 21 6; 22 22 7; 23 23 8; 24 24 9; 25 12 3;
26 14 4; 27 16 5; 28 18 6; 29 17 7; 30 15 8; 31 13 9; 32 12 19; 33 14 19;
34 14 20; 35 16 20; 36 16 21; 37 18 21; 38 18 22; 39 17 22; 40 17 23; 41 15 23;
42 15 24; 43 13 24; 44 25 27; 45 26 596; 46 27 26; 47 28 585; 48 29 30;
49 31 32; 50 33 34; 51 34 35; 52 36 37; 53 38 39; 54 40 41; 55 42 43; 56 44 45;
57 46 32; 58 33 47; 59 47 48; 60 48 49; 61 49 50; 62 50 51; 63 51 52; 64 52 53;
65 53 32; 66 35 36; 67 37 38; 68 39 40; 69 41 42; 70 43 44; 71 45 46; 72 47 34;
73 48 36; 74 49 38; 75 50 40; 76 51 42; 77 52 44; 78 53 46; 79 47 35; 80 48 35;
81 48 37; 82 49 37; 83 49 39; 84 50 39; 85 50 41; 86 51 41; 87 51 43; 88 52 43;
89 52 45; 90 53 45; 91 54 55; 92 56 599; 93 55 677; 94 30 33; 95 57 84;
96 67 66; 97 58 59; 98 59 75; 99 60 76; 100 61 77; 101 62 78; 102 63 79;
103 64 80; 104 65 66; 105 58 68; 106 68 70; 107 70 72; 108 72 74; 109 74 73;
110 73 71; 111 71 69; 112 69 66; 113 75 60; 114 76 61; 115 77 62; 116 78 63;
117 79 64; 118 80 65; 119 68 59; 120 70 60; 121 72 61; 122 74 62; 123 73 63;
124 71 64; 125 69 65; 126 68 75; 127 70 75; 128 70 76; 129 72 76; 130 72 77;
131 74 77; 132 74 78; 133 73 78; 134 73 79; 135 71 79; 136 71 80; 137 69 80;
138 81 83; 139 82 593; 140 83 82; 141 84 586; 142 85 112; 143 95 94; 144 86 87;
145 87 103; 146 88 104; 147 89 105; 148 90 106; 149 91 107; 150 92 108;
151 93 94; 152 86 96; 153 96 98; 154 98 100; 155 100 102; 156 102 101;
157 101 99; 158 99 97; 159 97 94; 160 103 88; 161 104 89; 162 105 90;
163 106 91; 164 107 92; 165 108 93; 166 96 87; 167 98 88; 168 100 89;
169 102 90; 170 101 91; 171 99 92; 172 97 93; 173 96 103; 174 98 103;
175 98 104; 176 100 104; 177 100 105; 178 102 105; 179 102 106; 180 101 106;
181 101 107; 182 99 107; 183 99 108; 184 97 108; 185 109 111; 186 110 590;
187 111 110; 188 112 86; 189 113 114; 190 115 116; 191 117 118; 192 118 119;
193 120 121; 194 122 123; 195 124 125; 196 126 127; 197 128 129; 198 130 116;
199 117 131; 200 131 132; 201 132 133; 202 133 134; 203 134 135; 204 135 136;
205 136 137; 206 137 116; 207 119 120; 208 121 122; 209 123 124; 210 125 126;
211 127 128; 212 129 130; 213 131 118; 214 132 120; 215 133 122; 216 134 124;
217 135 126; 218 136 128; 219 137 130; 220 131 119; 221 132 119; 222 132 121;
223 133 121; 224 133 123; 225 134 123; 226 134 125; 227 135 125; 228 135 127;
229 136 127; 230 136 129; 231 137 129; 232 138 139; 233 140 598; 234 139 140;
235 114 117; 236 141 142; 237 143 144; 238 145 146; 239 146 147; 240 148 149;
241 150 151; 242 152 153; 243 154 155; 244 156 157; 245 158 144; 246 145 159;
247 159 160; 248 160 161; 249 161 162; 250 162 163; 251 163 164; 252 164 165;
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253 165 144; 254 147 148; 255 149 150; 256 151 152; 257 153 154; 258 155 156;
259 157 158; 260 159 146; 261 160 148; 262 161 150; 263 162 152; 264 163 154;
265 164 156; 266 165 158; 267 159 147; 268 160 147; 269 160 149; 270 161 149;
271 161 151; 272 162 151; 273 162 153; 274 163 153; 275 163 155; 276 164 155;
277 164 157; 278 165 157; 279 166 167; 280 168 604; 281 167 168; 282 142 145;
283 169 170; 284 171 172; 285 173 174; 286 174 175; 287 176 177; 288 178 179;
289 180 181; 290 182 183; 291 184 185; 292 186 172; 293 173 187; 294 187 188;
295 188 189; 296 189 190; 297 190 191; 298 191 192; 299 192 193; 300 193 172;
301 175 176; 302 177 178; 303 179 180; 304 181 182; 305 183 184; 306 185 186;
307 187 174; 308 188 176; 309 189 178; 310 190 180; 311 191 182; 312 192 184;
313 193 186; 314 187 175; 315 188 175; 316 188 177; 317 189 177; 318 189 179;
319 190 179; 320 190 181; 321 191 181; 322 191 183; 323 192 183; 324 192 185;
325 193 185; 326 194 195; 327 196 607; 328 195 196; 329 170 173; 330 197 198;
331 199 200; 332 201 202; 333 202 203; 334 204 205; 335 206 207; 336 208 209;
337 210 211; 338 212 213; 339 214 200; 340 201 215; 341 215 216; 342 216 217;
343 217 218; 344 218 219; 345 219 220; 346 220 221; 347 221 200; 348 203 204;
349 205 206; 350 207 208; 351 209 210; 352 211 212; 353 213 214; 354 215 202;
355 216 204; 356 217 206; 357 218 208; 358 219 210; 359 220 212; 360 221 214;
361 215 203; 362 216 203; 363 216 205; 364 217 205; 365 217 207; 366 218 207;
367 218 209; 368 219 209; 369 219 211; 370 220 211; 371 220 213; 372 221 213;
373 222 223; 374 224 610; 375 223 224; 376 198 201; 377 225 226; 378 227 228;
379 229 230; 380 230 231; 381 232 233; 382 234 235; 383 236 237; 384 238 239;
385 240 241; 386 242 228; 387 229 243; 388 243 244; 389 244 245; 390 245 246;
391 246 247; 392 247 248; 393 248 249; 394 249 228; 395 231 232; 396 233 234;
397 235 236; 398 237 238; 399 239 240; 400 241 242; 401 243 230; 402 244 232;
403 245 234; 404 246 236; 405 247 238; 406 248 240; 407 249 242; 408 243 231;
409 244 231; 410 244 233; 411 245 233; 412 245 235; 413 246 235; 414 246 237;
415 247 237; 416 247 239; 417 248 239; 418 248 241; 419 249 241; 420 250 251;
421 252 613; 422 253 254; 423 255 256; 424 257 258; 425 258 259; 426 260 261;
427 262 263; 428 264 265; 429 266 267; 430 268 269; 431 270 256; 432 257 271;
433 271 272; 434 272 273; 435 273 274; 436 274 275; 437 275 276; 438 276 277;
439 277 256; 440 259 260; 441 261 262; 442 263 264; 443 265 266; 444 267 268;
445 269 270; 446 271 258; 447 272 260; 448 273 262; 449 274 264; 450 275 266;
451 276 268; 452 277 270; 453 271 259; 454 272 259; 455 272 261; 456 273 261;
457 273 263; 458 274 263; 459 274 265; 460 275 265; 461 275 267; 462 276 267;
463 276 269; 464 277 269; 465 278 279; 466 280 616; 467 281 282; 468 283 284;
469 285 286; 470 286 287; 471 288 289; 472 290 291; 473 292 293; 474 294 295;
475 296 297; 476 298 284; 477 285 299; 478 299 300; 479 300 301; 480 301 302;
481 302 303; 482 303 304; 483 304 305; 484 305 284; 485 287 288; 486 289 290;
487 291 292; 488 293 294; 489 295 296; 490 297 298; 491 299 286; 492 300 288;
493 301 290; 494 302 292; 495 303 294; 496 304 296; 497 305 298; 498 299 287;
499 300 287; 500 300 289; 501 301 289; 502 301 291; 503 302 291; 504 302 293;
505 303 293; 506 303 295; 507 304 295; 508 304 297; 509 305 297; 510 306 307;
511 308 619; 512 307 308; 513 282 285; 514 309 310; 515 311 312; 516 313 314;
517 314 315; 518 316 317; 519 318 319; 520 320 321; 521 322 323; 522 324 325;
523 326 312; 524 313 327; 525 327 328; 526 328 329; 527 329 330; 528 330 331;
529 331 332; 530 332 333; 531 333 312; 532 315 316; 533 317 318; 534 319 320;
535 321 322; 536 323 324; 537 325 326; 538 327 314; 539 328 316; 540 329 318;
541 330 320; 542 331 322; 543 332 324; 544 333 326; 545 327 315; 546 328 315;
547 328 317; 548 329 317; 549 329 319; 550 330 319; 551 330 321; 552 331 321;
553 331 323; 554 332 323; 555 332 325; 556 333 325; 557 334 335; 558 336 622;
559 335 336; 560 310 313; 561 337 338; 562 339 340; 563 341 342; 564 342 343;
565 344 345; 566 346 347; 567 348 349; 568 350 351; 569 352 353; 570 354 340;
571 341 355; 572 355 356; 573 356 357; 574 357 358; 575 358 359; 576 359 360;
577 360 361; 578 361 340; 579 343 344; 580 345 346; 581 347 348; 582 349 350;
583 351 352; 584 353 354; 585 355 342; 586 356 344; 587 357 346; 588 358 348;
589 359 350; 590 360 352; 591 361 354; 592 355 343; 593 356 343; 594 356 345;
595 357 345; 596 357 347; 597 358 347; 598 358 349; 599 359 349; 600 359 351;
601 360 351; 602 360 353; 603 361 353; 604 362 363; 605 364 626; 606 363 364;
607 338 341; 608 365 366; 609 367 368; 610 369 370; 611 370 371; 612 372 373;



123

613 374 375; 614 376 377; 615 378 379; 616 380 381; 617 382 368; 618 369 383;
619 383 384; 620 384 385; 621 385 386; 622 386 387; 623 387 388; 624 388 389;
625 389 368; 626 371 372; 627 373 374; 628 375 376; 629 377 378; 630 379 380;
631 381 382; 632 383 370; 633 384 372; 634 385 374; 635 386 376; 636 387 378;
637 388 380; 638 389 382; 639 383 371; 640 384 371; 641 384 373; 642 385 373;
643 385 375; 644 386 375; 645 386 377; 646 387 377; 647 387 379; 648 388 379;
649 388 381; 650 389 381; 651 366 369; 652 390 391; 653 392 393; 654 394 395;
655 395 396; 656 397 398; 657 399 400; 658 401 402; 659 403 404; 660 405 406;
661 407 393; 662 394 408; 663 408 409; 664 409 410; 665 410 411; 666 411 412;
667 412 413; 668 413 414; 669 414 393; 670 396 397; 671 398 399; 672 400 401;
673 402 403; 674 404 405; 675 406 407; 676 408 395; 677 409 397; 678 410 399;
679 411 401; 680 412 403; 681 413 405; 682 414 407; 683 408 396; 684 409 396;
685 409 398; 686 410 398; 687 410 400; 688 411 400; 689 411 402; 690 412 402;
691 412 404; 692 413 404; 693 413 406; 694 414 406; 695 391 394; 696 415 416;
697 417 418; 698 419 420; 699 420 421; 700 422 423; 701 424 425; 702 426 427;
703 428 429; 704 430 431; 705 432 418; 706 419 433; 707 433 434; 708 434 435;
709 435 436; 710 436 437; 711 437 438; 712 438 439; 713 439 418; 714 421 422;
715 423 424; 716 425 426; 717 427 428; 718 429 430; 719 431 432; 720 433 420;
721 434 422; 722 435 424; 723 436 426; 724 437 428; 725 438 430; 726 439 432;
727 433 421; 728 434 421; 729 434 423; 730 435 423; 731 435 425; 732 436 425;
733 436 427; 734 437 427; 735 437 429; 736 438 429; 737 438 431; 738 439 431;
739 416 419; 740 440 441; 741 442 443; 742 444 445; 743 445 446; 744 447 448;
745 449 450; 746 451 452; 747 453 454; 748 455 456; 749 457 443; 750 444 458;
751 458 459; 752 459 460; 753 460 461; 754 461 462; 755 462 463; 756 463 464;
757 464 443; 758 446 447; 759 448 449; 760 450 451; 761 452 453; 762 454 455;
763 456 457; 764 458 445; 765 459 447; 766 460 449; 767 461 451; 768 462 453;
769 463 455; 770 464 457; 771 458 446; 772 459 446; 773 459 448; 774 460 448;
775 460 450; 776 461 450; 777 461 452; 778 462 452; 779 462 454; 780 463 454;
781 463 456; 782 464 456; 783 441 444; 784 465 466; 785 467 468; 786 469 470;
787 470 471; 788 472 473; 789 474 475; 790 476 477; 791 478 479; 792 480 481;
793 482 468; 794 469 483; 795 483 484; 796 484 485; 797 485 486; 798 486 487;
799 487 488; 800 488 489; 801 489 468; 802 471 472; 803 473 474; 804 475 476;
805 477 478; 806 479 480; 807 481 482; 808 483 470; 809 484 472; 810 485 474;
811 486 476; 812 487 478; 813 488 480; 814 489 482; 815 483 471; 816 484 471;
817 484 473; 818 485 473; 819 485 475; 820 486 475; 821 486 477; 822 487 477;
823 487 479; 824 488 479; 825 488 481; 826 489 481; 827 466 469; 828 490 491;
829 492 493; 830 494 495; 831 495 496; 832 497 498; 833 499 500; 834 501 502;
835 503 504; 836 505 506; 837 507 493; 838 494 508; 839 508 509; 840 509 510;
841 510 511; 842 511 512; 843 512 513; 844 513 514; 845 514 493; 846 496 497;
847 498 499; 848 500 501; 849 502 503; 850 504 505; 851 506 507; 852 508 495;
853 509 497; 854 510 499; 855 511 501; 856 512 503; 857 513 505; 858 514 507;
859 508 496; 860 509 496; 861 509 498; 862 510 498; 863 510 500; 864 511 500;
865 511 502; 866 512 502; 867 512 504; 868 513 504; 869 513 506; 870 514 506;
871 491 494; 872 515 516; 873 517 518; 874 519 520; 875 520 521; 876 522 523;
877 524 525; 878 526 527; 879 528 529; 880 530 531; 881 532 518; 882 519 533;
883 533 534; 884 534 535; 885 535 536; 886 536 537; 887 537 538; 888 538 539;
889 539 518; 890 521 522; 891 523 524; 892 525 526; 893 527 528; 894 529 530;
895 531 532; 896 533 520; 897 534 522; 898 535 524; 899 536 526; 900 537 528;
901 538 530; 902 539 532; 903 533 521; 904 534 521; 905 534 523; 906 535 523;
907 535 525; 908 536 525; 909 536 527; 910 537 527; 911 537 529; 912 538 529;
913 538 531; 914 539 531; 915 516 519; 916 540 543; 917 544 547; 918 545 548;
919 546 549; 920 541 542; 921 543 643; 922 547 646; 923 548 649; 924 549 652;
925 550 576; 926 552 563; 927 554 555; 928 556 564; 929 558 559; 930 551 631;
931 553 634; 932 555 637; 933 557 640; 934 560 561; 935 562 628; 936 561 562;
937 563 553; 938 564 557; 939 563 567; 940 554 569; 941 567 568; 942 565 566;
943 566 570; 944 566 571; 945 568 554; 946 569 564; 947 570 564; 948 571 567;
949 570 569; 950 566 554; 951 571 568; 952 570 554; 953 571 554; 954 572 573;
956 112 84; 957 84 28; 958 28 491; 959 111 83; 960 83 27; 961 27 573;
963 335 363; 964 310 338; 965 55 139; 966 30 114; 967 139 167; 968 114 142;
969 167 195; 970 142 170; 971 195 223; 972 170 198; 973 223 251; 974 198 226;
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975 251 279; 976 226 254; 977 279 307; 978 254 282; 979 307 335; 980 282 310;
981 363 561; 982 576 551; 983 338 576; 984 26 577; 985 573 577; 986 543 519;
987 542 518; 988 313 341; 989 312 340; 990 336 364; 991 324 352; 992 332 360;
993 320 348; 994 330 358; 995 328 356; 996 316 344; 997 534 98; 998 522 88;
999 536 102; 1000 526 90; 1001 538 99; 1002 530 92; 1003 519 86; 1004 518 94;
1005 86 58; 1006 94 66; 1007 58 2; 1008 66 10; 1009 2 671; 1010 10 493;
1011 494 469; 1012 493 468; 1013 469 444; 1014 468 443; 1015 444 419;
1016 443 418; 1017 419 394; 1018 418 393; 1019 394 369; 1020 393 368;
1021 369 33; 1022 368 32; 1023 33 117; 1024 32 116; 1025 117 145; 1026 116 144;
1027 145 173; 1028 144 172; 1029 173 201; 1030 172 200; 1031 201 229;
1032 200 228; 1033 229 257; 1034 228 256; 1035 257 285; 1036 256 284;
1037 285 313; 1038 284 312; 1039 98 70; 1040 88 60; 1041 102 74; 1042 90 62;
1043 99 71; 1044 92 64; 1045 70 578; 1046 60 4; 1047 74 18; 1048 62 6;
1049 71 15; 1050 64 8; 1051 14 579; 1052 4 497; 1053 18 580; 1054 6 501;
1055 15 581; 1056 8 505; 1057 509 484; 1058 497 472; 1059 511 486;
1060 501 476; 1061 513 488; 1062 505 480; 1063 484 459; 1064 472 447;
1065 486 461; 1066 476 451; 1067 488 463; 1068 480 455; 1069 459 434;
1070 447 422; 1071 461 436; 1072 451 426; 1073 463 438; 1074 455 430;
1075 434 409; 1076 422 397; 1077 436 411; 1078 426 401; 1079 438 413;
1080 430 405; 1081 409 384; 1082 397 372; 1083 411 386; 1084 401 376;
1085 413 388; 1086 405 380; 1087 384 48; 1088 372 36; 1089 386 50; 1090 376 40;
1091 388 52; 1092 380 44; 1093 48 132; 1094 36 120; 1095 50 134; 1096 40 124;
1097 52 136; 1098 44 128; 1099 132 160; 1100 120 148; 1101 134 162;
1102 124 152; 1103 136 164; 1104 128 156; 1105 160 188; 1106 148 176;
1107 162 190; 1108 152 180; 1109 164 192; 1110 156 184; 1111 188 216;
1112 176 204; 1113 190 218; 1114 180 208; 1115 192 220; 1116 184 212;
1117 216 244; 1118 204 232; 1119 218 246; 1120 208 236; 1121 220 248;
1122 212 240; 1123 244 582; 1124 232 260; 1125 246 583; 1126 236 264;
1127 248 584; 1128 240 268; 1129 272 300; 1130 260 288; 1131 274 302;
1132 264 292; 1133 276 304; 1134 268 296; 1135 300 328; 1136 288 316;
1137 302 330; 1138 292 320; 1139 304 332; 1140 296 324; 1141 110 82;
1142 82 26; 1143 549 530; 1144 548 526; 1145 547 522; 1146 56 140;
1147 364 562; 1148 341 551; 1149 344 553; 1150 348 555; 1151 352 557;
1152 340 559; 1153 140 168; 1154 168 196; 1155 196 224; 1156 224 252;
1157 252 280; 1158 280 308; 1159 308 336; 1160 578 14; 1161 579 509;
1162 580 511; 1163 581 513; 1164 579 497; 1165 579 4; 1166 580 501; 1167 580 6;
1168 581 505; 1169 581 8; 1170 582 272; 1171 582 260; 1172 582 232;
1173 583 274; 1174 583 264; 1175 583 236; 1176 584 276; 1177 584 268;
1178 584 240; 1179 81 27; 1180 25 83; 1181 83 26; 1182 27 82; 1183 57 28;
1184 1 84; 1185 585 2; 1186 84 585; 1187 586 58; 1188 28 586; 1189 11 493;
1190 492 10; 1191 279 280; 1192 250 279; 1193 251 252; 1194 278 251;
1195 251 280; 1196 279 252; 1197 254 587; 1198 225 254; 1199 226 588;
1200 253 226; 1201 587 257; 1202 226 587; 1203 588 229; 1204 254 588;
1205 227 256; 1206 255 228; 1207 280 229; 1208 257 232; 1209 260 236;
1210 264 240; 1211 268 228; 1212 82 2; 1213 2 497; 1214 4 501; 1215 6 505;
1216 8 493; 1217 589 591; 1218 590 589; 1219 591 86; 1220 592 594;
1221 593 592; 1222 594 58; 1223 595 597; 1224 596 595; 1229 597 2;
1230 598 600; 1231 599 601; 1236 600 602; 1237 601 603; 1238 602 117;
1239 603 33; 1240 604 605; 1241 605 606; 1242 606 145; 1243 607 608;
1244 608 609; 1246 609 173; 1247 610 611; 1249 611 612; 1250 612 201;
1253 613 614; 1254 614 615; 1255 615 229; 1260 616 617; 1261 617 618;
1262 618 257; 1267 619 620; 1268 620 621; 1269 621 285; 1274 622 623;
1275 623 624; 1276 624 313; 1281 625 627; 1282 626 625; 1283 627 341;
1288 628 629; 1289 629 630; 1290 630 551; 1295 631 632; 1296 632 633;
1297 633 553; 1302 634 635; 1303 635 636; 1304 636 555; 1309 637 638;
1311 638 639; 1313 639 557; 1316 640 641; 1317 641 642; 1318 642 559;
1319 643 644; 1320 644 645; 1321 645 547; 1322 646 647; 1323 647 648;
1324 648 548; 1325 649 650; 1326 650 651; 1327 651 549; 1328 652 653;
1329 653 654; 1330 654 542; 1356 110 663; 1386 577 670; 1387 671 494;
1395 677 56; 1398 670 494; 1399 670 2;
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ELEMENT INCIDENCES SHELL
1225 110 82 593 590; 1226 590 593 592 589; 1227 589 592 594 591;
1228 591 594 58 86; 1232 82 26 596 593; 1233 593 596 595 592;
1234 592 595 597 594; 1235 594 597 2 58; 1245 56 140 598 599;
1248 599 598 600 601; 1251 601 600 602 603; 1252 603 602 117 33;
1256 140 168 604 598; 1257 598 604 605 600; 1258 600 605 606 602;
1259 602 606 145 117; 1263 168 196 607 604; 1264 604 607 608 605;
1265 605 608 609 606; 1266 606 609 173 145; 1270 196 224 610 607;
1271 607 610 611 608; 1272 608 611 612 609; 1273 609 612 201 173;
1277 224 252 613 610; 1278 610 613 614 611; 1279 611 614 615 612;
1280 612 615 229 201; 1284 252 280 616 613; 1285 613 616 617 614;
1286 614 617 618 615; 1287 615 618 257 229; 1291 280 308 619 616;
1292 616 619 620 617; 1293 617 620 621 618; 1294 618 621 285 257;
1298 308 336 622 619; 1299 619 622 623 620; 1300 620 623 624 621;
1301 621 624 313 285; 1305 336 364 626 622; 1306 622 626 625 623;
1307 623 625 627 624; 1308 624 627 341 313; 1310 364 562 628 626;
1312 626 628 629 625; 1314 625 629 630 627; 1315 627 630 551 341;
1331 341 551 631 342; 1333 342 631 632 343; 1335 343 632 633 344;
1337 344 633 634 345; 1339 345 634 635 346; 1341 346 635 636 347;
1342 347 636 555 348; 1344 348 555 637 349; 1346 349 637 638 350;
1348 350 638 639 351; 1350 351 639 640 352; 1352 352 640 641 353;
1354 353 641 642 354; 1355 354 642 559 340; 1361 543 519 520 643;
1363 643 520 521 644; 1365 644 521 522 645; 1367 645 522 523 646;
1369 646 523 524 647; 1371 647 524 525 648; 1372 648 525 526 548;
1374 548 526 527 649; 1376 649 527 528 650; 1378 650 528 529 651;
1380 651 529 530 652; 1382 652 530 531 653; 1384 653 531 532 654;
1385 654 532 518 542;
MEMBER PROPERTY EUROPEAN
12 TO 17 59 TO 64 106 TO 111 153 TO 158 200 TO 205 247 TO 252 294 TO 299 341 -
342 TO 346 388 TO 393 433 TO 438 478 TO 483 525 TO 530 572 TO 577 619 TO 624 -
663 TO 668 707 TO 712 751 TO 756 795 TO 800 839 TO 844 883 TO 887 -
888 TABLE ST TUBE TH 0.01 WT 0.15 DT 0.15
11 18 32 43 58 65 79 90 105 112 126 137 152 159 173 184 199 206 220 231 246 -
253 267 278 293 300 314 325 340 347 361 372 387 394 408 419 432 439 453 464 -
477 484 498 509 524 531 545 556 571 578 592 603 618 625 639 650 662 669 683 -
694 706 713 727 738 750 757 771 782 794 801 815 826 838 845 859 870 882 889 -
903 914 927 1179 TO 1184 1186 1188 1192 1194 TO 1196 1198 1200 1202 1204 -
1398 1399 TABLE ST TUB1001006
25 TO 31 33 TO 42 72 TO 78 80 TO 89 119 TO 125 127 TO 136 166 TO 172 -
174 TO 183 213 TO 219 221 TO 230 260 TO 266 268 TO 277 307 TO 313 -
315 TO 324 354 TO 360 362 TO 371 401 TO 407 409 TO 418 446 TO 452 -
454 TO 463 491 TO 497 499 TO 508 538 TO 544 546 TO 555 585 TO 591 -
593 TO 602 632 TO 638 640 TO 649 676 TO 682 684 TO 693 720 TO 726 -
728 TO 737 764 TO 770 772 TO 781 808 TO 814 816 TO 825 852 TO 858 -
860 TO 869 896 TO 902 904 TO 913 TABLE ST TUBE TH 0.004 WT 0.06 DT 0.08
2 44 46 49 91 93 96 138 140 143 185 187 190 232 234 237 279 281 284 326 328 -
331 373 375 378 420 423 465 468 510 512 515 557 559 562 604 606 608 609 651 -
652 TO 653 695 TO 697 739 TO 741 783 TO 785 827 829 873 925 929 934 936 954 -
982 985 1191 1193 1356 1386 1395 TABLE ST TUBE TH 0.01 WT 0.2 DT 0.4
45 139 233 280 327 374 421 466 511 558 605 1009 1220 TO 1224 1229 1230 1236 -
1238 1240 TO 1244 1246 1247 1249 1250 1253 TO 1255 1260 TO 1262 1267 TO 1269 -
1274 TO 1276 1281 TO 1283 1387 TABLE ST IPE300
92 186 921 TO 924 930 933 935 1217 TO 1219 1231 1237 1239 1288 TO 1290 1295 -
1296 TO 1297 1316 TO 1330 TABLE ST IPE240
MEMBER PROPERTY EUROPEAN
916 TO 920 PRIS YD 0.4 ZD 0.4
MEMBER PROPERTY EUROPEAN
926 928 937 938 942 TABLE ST TUBE TH 0.008 WT 0.3 DT 0.3
931 932 1302 TO 1304 1309 1311 1313 TABLE ST IPE450
939 TO 941 945 946 TABLE ST HE360A
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943 944 947 948 TABLE ST IPE330
949 TO 953 1164 TO 1169 1171 1172 1174 1175 1177 1178 TABLE ST TUB80804
956 TO 961 963 TO 981 983 TABLE ST HE280A
984 986 TO 1008 1010 TO 1163 1170 1173 1176 TABLE ST TUB1001004
1189 1190 1205 1206 TABLE ST TUB1201208
3 TO 10 19 TO 24 50 TO 57 66 TO 71 97 TO 104 113 TO 118 144 TO 151 -
160 TO 165 191 TO 198 207 TO 212 238 TO 245 254 TO 259 285 TO 292 -
301 TO 306 332 TO 339 348 TO 353 379 TO 386 395 TO 400 424 TO 431 -
440 TO 445 469 TO 476 485 TO 490 516 TO 523 532 TO 537 563 TO 570 -
579 TO 584 610 TO 617 626 TO 631 654 TO 661 670 TO 675 698 TO 705 -
714 TO 719 742 TO 749 758 TO 763 786 TO 793 802 TO 807 830 TO 837 -
846 TO 851 874 TO 881 890 TO 895 TABLE ST TUBE TH 0.01 WT 0.12 DT 0.18
1207 TO 1216 TABLE ST TUB1401406
1185 1187 1201 1203 TABLE ST TUBE TH 0.012 WT 0.2 DT 0.5
1 47 48 94 95 141 142 188 189 235 236 282 283 329 330 376 377 422 467 513 -
514 560 561 607 828 871 872 915 1197 -
1199 TABLE ST TUBE TH 0.014 WT 0.2 DT 0.4
ELEMENT PROPERTY
1225 TO 1228 1232 TO 1235 1245 1248 1251 1252 1256 TO 1259 1263 TO 1266 1270 -
1271 TO 1273 1277 TO 1280 1284 TO 1287 1291 TO 1294 1298 TO 1301 1305 TO 1308 -
1310 1312 1314 1315 1331 1333 1335 1337 1339 1341 1342 1344 1346 1348 1350 -
1352 1354 1355 1361 1363 1365 1367 1369 1371 1372 1374 1376 1378 1380 1382 -
1384 1385 THICKNESS 0.001
DEFINE MATERIAL START
ISOTROPIC MATERIAL1
E 2.05e+008
POISSON 0.3
DENSITY 77
ALPHA 1.2e-005
ISOTROPIC MATERIAL2
E 2.5e+007
POISSON 0.17
DENSITY 24
ALPHA 1.1e-005
END DEFINE MATERIAL
CONSTANTS
BETA 90 MEMB 25 TO 31 33 TO 42 72 TO 78 80 TO 89 119 TO 125 127 TO 136 166 -
167 TO 172 174 TO 183 213 TO 219 221 TO 230 260 TO 266 268 TO 277 307 TO 313 -
315 TO 324 354 TO 360 362 TO 371 401 TO 407 409 TO 418 446 TO 452 -
454 TO 463 491 TO 497 499 TO 508 538 TO 544 546 TO 555 632 TO 638 -
640 TO 649 676 TO 682 684 TO 693 720 TO 726 728 TO 737 764 TO 770 -
772 TO 781 808 TO 814 816 TO 825 852 TO 858 860 TO 869
MATERIAL MATERIAL1 MEMB 1 TO 915 921 TO 954 956 TO 961 963 TO 1331 1333 1335 -
1337 1339 1341 1342 1344 1346 1348 1350 1352 1354 TO 1356 1361 1363 1365 -
1367 1369 1371 1372 1374 1376 1378 1380 1382 1384 TO 1387 1395 1398 1399
MATERIAL MATERIAL2 MEMB 916 TO 920
MEMBER TRUSS
25 TO 43 72 TO 90 119 TO 137 166 TO 184 213 TO 231 260 TO 278 307 TO 325 354 -
355 TO 372 401 TO 419 446 TO 464 491 TO 509 538 TO 556 585 TO 603 632 TO 650 -
676 TO 694 720 TO 738 764 TO 782 808 TO 826 852 TO 870 896 TO 914
SUPPORTS
1 11 25 29 31 54 57 67 81 85 95 109 113 115 138 141 143 166 169 171 194 197 -
199 222 225 227 250 253 255 278 281 283 306 309 311 334 337 339 362 365 367 -
390 392 415 417 440 442 465 467 490 492 515 517 540 541 544 TO 546 550 552 -
556 558 560 565 572 FIXED BUT KFY 140165
MEMBER OFFSET
1229 1238 1239 1290 END -0.2 0 0
939 START 0.15 0 0
956 TO 961 963 TO 981 983 START 0 0 -0.1
956 TO 961 963 TO 981 983 END 0 0 0.1
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MEMBER TENSION
1179 TO 1184 1186 1188 TO 1190 1192 1194 TO 1196 1198 1200 1202 1204 TO 1206
LOAD 1 NUOSAVAS
SELFWEIGHT Y -1.35
MEMBER LOAD
3 TO 10 19 TO 24 45 50 TO 57 66 TO 71 97 TO 104 113 TO 118 139 144 TO 151 -
160 TO 165 191 TO 198 207 TO 212 233 238 TO 245 254 TO 259 280 285 TO 292 -
301 TO 306 327 332 TO 339 348 TO 353 374 379 TO 386 395 TO 400 421 -
424 TO 431 440 TO 445 466 469 TO 476 485 TO 490 511 516 TO 523 532 TO 537 -
558 563 TO 570 579 TO 584 605 610 TO 617 626 TO 631 654 TO 661 670 TO 675 -
698 TO 705 714 TO 719 742 TO 749 758 TO 763 786 TO 793 802 TO 807 -
830 TO 837 846 TO 851 874 TO 881 890 TO 895 1220 TO 1224 1229 1230 1236 1238 -
1240 TO 1244 1246 1247 1249 1250 1253 TO 1255 1260 TO 1262 1267 TO 1269 1274 -
1275 TO 1276 1281 TO 1283 UNI GY -6
JOINT LOAD
12 TO 18 47 TO 53 68 TO 74 96 TO 102 131 TO 137 159 TO 165 187 TO 193 215 -
216 TO 221 243 TO 249 271 TO 277 299 TO 305 327 TO 333 355 TO 361 383 TO 389 -
408 TO 414 433 TO 439 458 TO 464 483 TO 489 508 TO 514 533 TO 539 FY -8
MEMBER LOAD
939 TO 941 943 TO 948 UNI GY -2.4
956 TO 961 963 TO 981 983 UNI GY -40
92 186 921 TO 924 930 TO 933 935 1217 TO 1219 1231 1237 1239 1288 TO 1290 -
1295 TO 1297 1302 TO 1304 1309 1311 1313 1316 TO 1330 UNI GY -3
985 CON GY -208 0.3
1386 CON GY -64 0.7
985 CMOM GX -31 0.3
PERFORM ANALYSIS
CHANGE
MEMBER TENSION
1179 TO 1184 1186 1188 TO 1190 1192 1194 TO 1196 1198 1200 1202 1204 TO 1206
LOAD 2 SNIEGAS1
MEMBER LOAD
3 TO 6 19 TO 21 45 50 TO 53 66 TO 68 97 TO 100 113 TO 115 139 144 TO 147 160 -
161 TO 162 191 TO 194 207 TO 209 233 238 TO 241 254 TO 256 280 285 TO 288 -
301 TO 303 327 332 TO 335 348 TO 350 374 379 TO 382 395 TO 397 421 -
424 TO 427 440 TO 442 466 469 TO 472 485 TO 487 511 516 TO 519 532 TO 534 -
558 563 TO 566 579 TO 581 605 610 TO 613 626 TO 628 654 TO 657 670 TO 672 -
698 TO 701 714 TO 716 742 TO 745 758 TO 760 786 TO 789 802 TO 804 -
830 TO 833 846 TO 848 874 TO 877 890 TO 892 1220 TO 1224 1229 1230 1236 1238 -
1240 TO 1244 1246 1247 1249 1250 1253 TO 1255 1260 TO 1262 1267 TO 1269 1274 -
1275 TO 1276 1281 TO 1283 UNI GY -16.8
45 TRAP GY -17 -8.5 0 1.5
1224 TRAP GY -8.5 0 0 1.5
233 TRAP GY -17 -8.5 0 1.5
1230 TRAP GY -8.5 0 0 1.5
280 TRAP GY -17 -8.5 0 1.5
1240 TRAP GY -8.5 0 0 1.5
327 TRAP GY -17 -8.5 0 1.5
1243 TRAP GY -8.5 0 0 1.5
374 TRAP GY -17 -8.5 0 1.5
1247 TRAP GY -8.5 0 0 1.5
421 TRAP GY -17 -8.5 0 1.5
1253 TRAP GY -8.5 0 0 1.5
466 TRAP GY -17 -8.5 0 1.5
1260 TRAP GY -8.5 0 0 1.5
511 TRAP GY -17 -8.5 0 1.5
1267 TRAP GY -8.5 0 0 1.5
558 TRAP GY -17 -8.5 0 1.5
1274 TRAP GY -8.5 0 0 1.5
1282 TRAP GY -8.5 0 0 1.5
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605 TRAP GY -17 -8.5 0 1.5
1221 TRAP GY -8.5 0 0 1.5
139 TRAP GY -17 -8.5 0 1.5
943 944 TRAP GY 0 -17.9 0 2
947 TRAP GY -11.7475 0 0 4.1
943 TRAP GY -17.9 -11.7475 2 4.199
948 TRAP GY -13.5864 0 0 2.93
944 TRAP GY -17.9 -13.5864 2 2.939
945 TRAP GY -17.9 -16.5 2.02 2.79
940 TRAP GY -16.5 -9.54
946 TRAP GY -9.54 0
945 TRAP GY -8.34 -17.9 0 2.02
941 TRAP GY 0 -8.34
92 186 921 922 930 931 935 1217 TO 1219 1231 1237 1239 1288 TO 1290 -
1295 TO 1297 1302 TO 1304 1319 TO 1324 UNI GY -9.6
92 TRAP GY -8.5 -4.25 0 1.5
1231 TRAP GY -4.25 0 0 1.5
935 TRAP GY -8.5 -4.25 0 1.5
1288 TRAP GY -4.25 0 0 1.5
1218 TRAP GY -4.25 0 0 1.5
186 TRAP GY -8.5 -4.25 0 1.5
PERFORM ANALYSIS
CHANGE
MEMBER TENSION
1179 TO 1184 1186 1188 TO 1190 1192 1194 TO 1196 1198 1200 1202 1204 TO 1206
LOAD 3 SNIEGAS2
MEMBER LOAD
7 TO 10 22 TO 24 54 TO 57 69 TO 71 101 TO 104 116 TO 118 148 TO 151 -
163 TO 165 195 TO 198 210 TO 212 242 TO 245 257 TO 259 289 TO 292 -
304 TO 306 336 TO 339 351 TO 353 383 TO 386 398 TO 400 428 TO 431 -
443 TO 445 473 TO 476 488 TO 490 520 TO 523 535 TO 537 567 TO 570 -
582 TO 584 614 TO 617 629 TO 631 658 TO 661 673 TO 675 702 TO 705 -
717 TO 719 746 TO 749 761 TO 763 790 TO 793 805 TO 807 834 TO 837 -
849 TO 851 878 TO 881 893 TO 895 UNI GY -16.8
923 924 932 933 1309 1311 1313 1316 TO 1318 1325 TO 1330 UNI GY -9.6
PERFORM ANALYSIS
CHANGE
MEMBER TENSION
1179 TO 1184 1186 1188 TO 1190 1192 1194 TO 1196 1198 1200 1202 1204 TO 1206
LOAD 4 VEJAS1+X
MEMBER LOAD
138 140 232 234 279 281 326 328 373 375 420 465 510 512 557 559 604 606 608 -
651 652 695 696 739 740 783 784 827 872 915 1191 1193 UNI GX 5.7
JOINT LOAD
82 140 168 196 224 252 280 308 336 364 FX 16.7
MEMBER LOAD
48 91 93 94 142 185 187 188 828 871 916 934 936 942 1395 UNI GX 2.85
JOINT LOAD
56 110 562 566 FX 8.35
MEMBER LOAD
44 46 UNI GX 4.75
954 985 UNI GX 2.85
JOINT LOAD
577 FX 8.35
26 FX 13.9
MEMBER LOAD
985 UNI GX 7 1.33 4.33
1386 UNI GX 7
JOINT LOAD
670 FX 11.8
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PERFORM ANALYSIS
CHANGE
MEMBER TENSION
1179 TO 1184 1186 1188 TO 1190 1192 1194 TO 1196 1198 1200 1202 1204 TO 1206
LOAD 5 VEJAS2-X
MEMBER LOAD
138 140 232 234 279 281 326 328 373 375 420 465 510 512 557 559 604 606 608 -
651 652 695 696 739 740 783 784 827 872 915 1191 1193 UNI GX -4.28
JOINT LOAD
82 140 168 196 224 252 280 308 336 364 FX -12.5
369 394 419 444 469 519 FX -7.2
MEMBER LOAD
48 91 93 94 142 185 187 188 828 871 916 934 936 942 1395 UNI GX -2.14
JOINT LOAD
56 110 562 566 FX -6.25
33 86 494 543 FX -3.6
MEMBER LOAD
44 46 UNI GX -3.56
954 985 UNI GX -2.14
JOINT LOAD
577 FX -6.27
26 FX -10.4
MEMBER LOAD
1386 UNI GX -5.6
985 UNI GX -5.6 1.33 4.33
JOINT LOAD
670 FX -11.8
PERFORM ANALYSIS
CHANGE
MEMBER TENSION
1179 TO 1184 1186 1188 TO 1190 1192 1194 TO 1196 1198 1200 1202 1204 TO 1206
LOAD 6 VAJAS3-Z
MEMBER LOAD
917 TO 919 UNI GZ -5.7
JOINT LOAD
548 549 FZ -9.61
542 FZ -4.81
MEMBER LOAD
916 920 UNI GZ -2.85
925 TO 928 937 938 942 982 UNI GZ -4.28
JOINT LOAD
553 555 557 566 FZ -7.2
551 FZ -12.5
559 FZ -3.61
562 FZ -6.3
547 FZ -16.7
543 FZ -8.35
MEMBER LOAD
929 934 936 UNI GZ -2.14
JOINT LOAD
56 110 577 FZ -8.35
PERFORM ANALYSIS
CHANGE
MEMBER TENSION
1179 TO 1184 1186 1188 TO 1190 1192 1194 TO 1196 1198 1200 1202 1204 TO 1206
LOAD 7 VAJAS4+Z
MEMBER LOAD
917 TO 919 UNI GZ 2.85
JOINT LOAD
548 549 FZ 7.2
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542 FZ 3.61
MEMBER LOAD
916 920 UNI GZ 2.14
925 TO 928 937 938 942 982 UNI GZ 5.7
JOINT LOAD
553 555 557 566 FZ 9.61
559 562 FZ 4.81
551 FZ 16.7
562 FZ 8.35
547 FZ 12.5
543 FZ 6.3
MEMBER LOAD
929 934 936 UNI GZ 2.85
JOINT LOAD
56 110 577 FZ 8.35
PERFORM ANALYSIS
CHANGE
MEMBER TENSION
1179 TO 1184 1186 1188 TO 1190 1192 1194 TO 1196 1198 1200 1202 1204 TO 1206
LOAD 8 KRANAS1
JOINT LOAD
439 464 489 514 FY -15.6
PERFORM ANALYSIS
CHANGE
MEMBER TENSION
1179 TO 1184 1186 1188 TO 1190 1192 1194 TO 1196 1198 1200 1202 1204 TO 1206
LOAD 9 KRANAS2
JOINT LOAD
436 461 486 511 FY -15.6
LOAD COMB 10 1DERINYS NUOS+SNIE1+0.6VEJ1
1 1.0 2 1.0 4 0.6
LOAD COMB 11 2DERINYS NUOS+SNIE2+0.6VEJ1
1 1.0 3 1.0 4 0.6
LOAD COMB 12 3DERINYS NUOS+SNIEBENDR+0.6VEJ1
1 1.0 2 1.0 3 1.0 4 0.6
LOAD COMB 13 4DERINYS NUOS+SNIEBENDR+0.6VEJ2
1 1.0 2 1.0 3 1.0 5 0.6
LOAD COMB 14 5DERINYS NUOS+0.7SNIEBENDR+VEJ2
1 1.0 2 0.7 3 0.7 5 1.0
PERFORM ANALYSIS
CHANGE
LOAD LIST 10 TO 14
PARAMETER
CODE RUSSIAN
BEAM 2 MEMB 1 TO 954 956 TO 961 963 TO 1224 1229 TO 1231 1236 TO 1244 1246 -
1247 1249 1250 1253 TO 1255 1260 TO 1262 1267 TO 1269 1274 TO 1276 -
1281 TO 1283 1288 TO 1290 1295 TO 1297 1302 TO 1304 1309 1311 1313 -
1316 TO 1330 1386 1387 1395 1398 1399
CMM 6 MEMB 3 TO 43 50 TO 90 97 TO 137 144 TO 184 191 TO 231 238 TO 278 285 -
286 TO 325 332 TO 372 379 TO 419 424 TO 464 469 TO 509 516 TO 556 563 TO 603 -
610 TO 650 654 TO 694 698 TO 738 742 TO 782 786 TO 826 830 TO 870 -
874 TO 914 949 TO 953 986 TO 1190 1192 1194 TO 1196 1198 1200 TO 1211 1213 -
1214 TO 1216 1387
CMN 1 MEMB 3 TO 43 50 TO 90 97 TO 137 144 TO 184 191 TO 231 238 TO 278 285 -
286 TO 325 332 TO 372 379 TO 419 424 TO 464 469 TO 509 516 TO 556 563 TO 603 -
610 TO 650 654 TO 694 698 TO 738 742 TO 782 786 TO 826 830 TO 870 -
874 TO 914 1185 1187 1201 1203
CMN 6 MEMB 1 2 44 46 TO 49 91 93 TO 96 138 140 TO 143 185 187 TO 190 232 234 -
235 TO 237 279 281 TO 284 326 328 TO 331 373 375 TO 378 420 422 423 465 467 -
468 510 512 TO 515 557 559 TO 562 604 606 TO 609 651 TO 653 695 TO 697 739 -
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740 TO 741 783 TO 785 827 TO 829 871 TO 873 915 925 TO 929 934 936 TO 938 -
942 954 982 985 1191 1193 1197 1199 1386 1395
*kolonu
KZ 2 MEMB 2 49 96 143 190 237 284 331 378 423 468 515 562 609 653 697 741 -
785 829 873 942
KY 2 MEMB 942
*KZ 3.65 MEMB 1338
*KZ 4.4 MEMB 1336
*KZ 1.83 MEMB 1334
*KZ 2.2 MEMB 1332
*KY 1.83 MEMB 1338
*KY 2.2 MEMB 1336
*KY 3.65 MEMB 1334
*KY 4.4 MEMB 1332
KZ 21.6 MEMB 1356 1386
KZ 4.25 MEMB 187 985
KZ 4.6 MEMB 185 954
KY 10.8 MEMB 1356 1386
KY 2.13 MEMB 187 985
KY 2.3 MEMB 185 954
KZ 3.85 MEMB 1395
KY 1.92 MEMB 1395
KZ 10.1 MEMB 91
KZ 23.8 MEMB 93
KY 5.05 MEMB 91
KY 11.9 MEMB 93
KZ 5 MEMB 91 232 279 326 373 420 465 510 557 604
KY 2.5 MEMB 91 232 279 326 373 420 465 510 557 604
KZ 5.2 MEMB 48 189 236 283 330 377 422 467 514 561 608 652 696 740 784
KY 2.6 MEMB 48 189 236 283 330 377 422 467 514 561 608 652 696 740 784
KZ 3.3 MEMB 234 281 328 375 512 559 606 1191 1193
KY 1.65 MEMB 234 281 328 375 512 559 606 1191 1193
KZ 3.24 MEMB 94 235 282 329 376 513 560 607 651 695 739 783 827 1197 1199
KY 1.62 MEMB 94 235 282 329 376 513 560 607 651 695 739 783 827 1197 1199
KZ 4.15 MEMB 44 138 185
KY 2.1 MEMB 44 138 185
KZ 3.85 MEMB 46 140
KY 1.9 MEMB 46 140
KZ 4.28 MEMB 1 95 142 828 872
KY 2.14 MEMB 1 95 142 828 872
KZ 3.74 MEMB 47 141 188 871 915
KY 1.87 MEMB 47 141 188 871 915
KZ 1.65 MEMB 936 982
KY 1.65 MEMB 936 982
KZ 2.52 MEMB 925 934
KY 2.52 MEMB 925 934
KZ 1.98 MEMB 938
KY 1.98 MEMB 938
KZ 2.02 MEMB 928
KY 2.02 MEMB 928
KZ 2.06 MEMB 937
KY 2.06 MEMB 937
KZ 1.94 MEMB 926
KY 1.94 MEMB 926
SGR 4 MEMB 1 2 44 46 TO 49 91 93 TO 96 138 140 TO 143 185 187 TO 190 232 234 -
235 TO 237 279 281 TO 284 326 328 TO 331 373 375 TO 378 420 422 423 465 467 -
468 510 512 TO 515 557 559 TO 562 604 606 TO 609 651 TO 653 695 TO 697 739 -
740 TO 741 783 TO 785 827 TO 829 871 TO 873 915 925 926 928 929 934 -
936 TO 938 942 954 982 985 1191 1193 1197 1199 1386 1395
SGR 6 MEMB 3 TO 43 45 50 TO 90 92 97 TO 137 139 144 TO 184 186 191 TO 231 -
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233 238 TO 278 280 285 TO 325 327 332 TO 372 374 379 TO 419 421 424 TO 464 -
466 469 TO 509 511 516 TO 556 558 563 TO 603 605 610 TO 650 654 TO 694 698 -
699 TO 738 742 TO 782 786 TO 826 830 TO 870 874 TO 914 921 TO 924 927 930 -
931 TO 933 935 939 TO 941 943 TO 953 956 TO 961 963 TO 981 983 984 -
986 TO 1190 1192 1194 TO 1196 1198 1200 TO 1224 1229 TO 1231 1236 TO 1244 -
1246 1247 1249 1250 1253 TO 1255 1260 TO 1262 1267 TO 1269 1274 TO 1276 1281 -
1282 TO 1283 1288 TO 1290 1295 TO 1297 1302 TO 1304 1309 1311 1313 -
1316 TO 1330 1387 1398 1399
CMN 8 MEMB 949 TO 953 986 TO 1184 1186 1188 TO 1190 1192 1194 TO 1196 1198 -
1200 1202 1204 TO 1211 1213 TO 1216 1387 1398 1399
GAMC1 0.95 MEMB 1 TO 954 956 TO 961 963 TO 1224 1229 TO 1231 1236 TO 1244 -
1246 1247 1249 1250 1253 TO 1255 1260 TO 1262 1267 TO 1269 1274 TO 1276 1281 -
1282 TO 1283 1288 TO 1290 1295 TO 1297 1302 TO 1304 1309 1311 1313 -
1316 TO 1330 1386 1387 1395 1398 1399
GAMC2 0.95 MEMB 1 TO 954 956 TO 961 963 TO 1224 1229 TO 1231 1236 TO 1244 -
1246 1247 1249 1250 1253 TO 1255 1260 TO 1262 1267 TO 1269 1274 TO 1276 1281 -
1282 TO 1283 1288 TO 1290 1295 TO 1297 1302 TO 1304 1309 1311 1313 -
1316 TO 1330 1386 1387 1395 1398 1399
CHECK CODE ALL
FINISH

3 priedas
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ERTINIMO METODO PASI
PROJEKTUOJANT KONSTRUKCIJAS

Jonas Antanaitis
Vilniaus Gedimino technikos universitetas 

Anotacija.

Modeliuojamas pastatas an

Tarp pagrindo ir pamato bei viso pastato yra glaudi 

 konstrukcijos deformuojasi ir 

pagrindo ir pastato deformacijos yra bendros, jos turi 

s

konstrukcijas suprojektuoti ir pastatyti patikimesnes.

teorijos

ik 

,z
P

C
s

= (1)

P – s 2); s –
(m)

deformuojamas tik po pamatu.

Vietini

E ), 

– po juo 

teorijos galima pavaizduoti taip (1 pav.):

1 pav. Pagrindo deformavimosi schema (Vinklerio metodas)

mailto:Jonas.Antanaitis@st.vgtu.lt


orijos 

–

atremtos 

( )2
,

1
z

E
C

bω ν
=

⋅ −
(2)

b – pamato pado plotis, (m); E –

modulis, (MPa); –

– koeficientas, kuris priklauso nuo pamato formos, 

nimo metodai

 pavaizduotas 2 

paveiksle.

2 pav. Baigtinio storio sluoksnio pagrindo modelis

o 

E0, 

v0 – Cz – pagrindo 

standumo modulis

-

 1984, 

( )
0

2
0

,
1

z
sl

E
C

Hν
=

− ⋅
(3)

Hsl – deformuojamojo sluoksnio storis, (m).

parametrais. Pirmasis parametras (C1), kaip ir Vinklerio 

C2

).

LIRA – PC. Paketas 

su

et 

al. 1994) :

( )1 2
,

1 2

E
C

H ν
=

⋅ − ⋅
(4)

( )2 .
6 1

E H
C

ν
⋅

=
⋅ +

(5)

statybos normos RSN 91–85

apskai

(RSN 91–85 1986):

,snR
C

s
= (6)

s – lygus (0,005 0,03)s b= ÷
pamato pado skersmens; snR –

stiprumas, kai p

skersmens, surandamas pagal RSN 91–85 198)  3.8 

punkto nurodymus, (kPa).

yra kompiuteriniai programiniai paketai. STAAD.Pro –

paketas. STAAD.Pro

amas 

Fixed but –

Fx, Fy, Fz, Mx, My, Mz 



Fx, Fy, Fz, Mx, My, Mz 

Kfx f1, Kfy f2, 

Kfz f3, Kmx f4, Kmy f5, Kmz f6;  f1, f2, f3, f4, f5, f6 –

as apskai-

Krutinis 2007) :

,ij ij ijk C A= ⋅ (7)

Cij – pagrindo standumas j –
3); Aij –

Kitas pagrindo 

Pcsheetpilewall. 

Tercagio metodas;

Taigi pagal Terzaghi me moliniam gruntui

ksl)

priklausomai koks molinis gruntas, randama standumo 

Cz)

gruntas skirstomas: silpnas, kai cu 

kai cu = 20 – 50, standus, kai cu = 100 – 200, kietas, kai cu 

> 200 (kN/m2).

 Konstantos (ksl)

Molis Silp-
nas

Standus Labai 
standus

Kietas

cu,(kN
/m2)

< 20 20 – 50 50 – 100 100 – 200 > 200

ksl,(kN
/ m3)

< 
800

0

8000 
–

 16000

16000
–

32000

32000 
–

64000

> 
64000

standumo modulis (Cz) prilyginamas konstantai (ksl) 

( http://members.ziggo./wolsink/> 

2009) :

,z slC k= (8)

ksl – standumo koeficientas, (kN/m3).

Pagal 

prilyginamas standumo koeficientui:
,z hC L= (9)

Lh – standumo

(kN/m3).

(programa Pcsheetpilewall

2000 ,z cC q= ⋅ (10)

qc), o moliniams –
svo γ ).

Sklypas UAB ,,Philip Morris Lietuva“ 

Vilniaus pl.16. Tai yra kadastrinis sklypas, kadastro Nr. 

210100340022. - esamo tabako 

3 pav. Topografinis planas

i  5,0 – 10,0 m gylio.

http://members.ziggo./wolsink/>


3)
Gruntas 20w mm≤ 20 100mm w mm< ≤ 100w mm>

c

< 5
5 – 10
< 20

8000
10000
45000

6000
7500

30000

4000
5000

15000

Molis
13 15γ = −

15 17γ = −

17γ >

4000
5000
6000

3000
3750
4500

2000
2500
3500

10 11γ = −

12γ =

3000
4000

2000
3000

1500
2000



1

Be to, 10 –

Topografinis planas pavaizduotas 3 paveiksle.

Po fliuvioglacialin mis nuogulomis iki 5,4 –

puskiet s konsistencijos su sm iais. 

Giliau, iki pragr to gylio sl gso akvalacialiniai dariniai: tankus smulkus ir dulkingas sm lis (4 pav.).

4 pav.

poliniai pamatai

proporcingai deformuojamojo sl. (poliniam pama- tui) metodas;

LIRA – PC (poliniam pamatui) metodas;

 metodas pagal statybos normas RSN 91 – 85 (gr

 Terzaghi 

gr

Rostverkas perduoda i

5  pav.

l) yra 2,7 (m), diametras 900 (mm), 



2

6  pav.

Pagal 4 skirtingus metodus poliniam pamatui

7  pav. inimas (poliniam pamatui)

Taigi pagrindo standumo intervalas yra [14000; 45000], (kN/ m3).

pamatui)  – 45000, (kN/m3 –

14000 (kN/ m3).



3

8  pav.

Taigi pagrindo standumo intervalas yra [6000; 40000], (kN/ m3).

–

40000, (kN/m3 –

6000 (kN/ m3).

i proporcingai 

pagal RSN 91–85 Pcsheetpilewall

kompiuterine programa paga –

STAAD.Pro 2005 kompiu-



4

9  pav.

 pagal standumo vertinimo metodus buvo gautos 

skirtingos (Cz

o metodus matyti, kad metodai yra 

3. Atlikus a – – [5,728; 37,912], 

ryti 

modeliuojamos at

– . Vilnius: 
Technika. 84 p. ISBN 9986-05-136-3.

Jurk A.; Popovas V. 2003. 
Vilnius: Technika. 325 p. ISBN 9986-05-494-X.

Krutinis, A. 2007.  Vilnius:  Technika. 161 p. ISBN 978-9955-28-
175-7.

RSN 91 – 85. 1986. . Vilnius, 1986. 61 p.
 Vilnius: Mokslas. 271 p.



5

- . .
: .  679 c.

:
. 240 .

Homepage mechanical programs [interaktyvus] 2008. 10
<http://members.ziggo.nl/wolsink/>.

EVALUATION OF THE GROUND STIFFNESS FOR STRUCTURAL DESIGN

J. Antanaitis

Summary

Article purpose – introduce readers with influence evaluation of the ground stiffness calculating bearing structures. To tell about 
different methods of the ground stiffness and do analysis of UAB ,,Philip Morris Lietuva‘‘ structure‘s with computer program 
STAAD.Pro 2005.


