Analysis using finite eleemnt method

Topology

MpoekTt

Harta: 11.09.2008

Project type : Plane strain
Analysis type : Stress

Tunnels : no

Enhanced input : no

Statistic : no

Concrete structures : CSN 73 1201 R
Steel structures : CSN 73 1401

'paHuLa KOHTYpa

Kooppa.Touek rp.KoHTypa [M]

Ne P . .
acnorn.rpaH.KoHTypa " . N . " .
S -20,00 0,00 0,00 0,00 20,00 0,00
1
-20,00 -3,00 0,00 -3,00 20,00 -3,00
>
2
-20,00 -3,50 0,00 -3,50 20,00 -3,50
==
3
-20,00 -5,50 0,00 -5,50 20,00 -5,50
>
4
Soil parameters - basic data
E K
Ne Umsa Sample { Y ¢ N
[kH/m3] [-] [Ma] [-] [Ma]
ARy
1 S4 L e VY 18,00 0,30 10,00 1,00
A
Soa oS £
2 TwHda F6, konzistence tuht B 77 77 _ 21,00 0,40 4,50 1,00
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Soil parameters - data according to model
[+
Ne Mogaenb B xenese eff (pfff \ij
[kMMa] [’] [’]
1 Mohr - Coulomb mogudum. 4,00 29,00 0,00
2 Mohr - Coulomb moguduL. 10,00 19,00 0,00
Soil parameters - uplift
Ne Umsa Sample Vsat ’s n
[kH/m3] [kH/m3] [-1
Y
1 sS4 S s e 18,00
S0 S
S e oS A
2 TwHda F6, konzistence tuh6 77 77 21,00
MapameTpbl rpyHTOB
S4
Mopenb B xxenese : Mohr - Coulomb moguduu,.
YaenbHbI BEC : y = 18,00 kH/m3
koadpp.MNyaccoHa : v = 0,30
Mogyns ynpyr. : E = 10,00 Mra
Yron BHYTPEHHEro TpeHus . oeff =  29,00°
CBS3HOCTb FpyHTa : Ceff = 4,00 klMa
Yron gunartaHumu : v = 0,00°
YOenbHbIN BEC HAC.TPYHTA ©  ygyt = 18,00 kH/m3
TwHda F6, konzistence tuh6
Mopenb B xenese : Mohr - Coulomb moanduu,
YaenbHbI Bec : y = 21,00 kH/m3
Koadpd.lNyaccoHa : v = 0,40
Mogaynb ynpyr. : E = 4,50 MMa
Yron BHYTPEHHEro TpeHus : Peff = 19,00 °
CBSI3HOCTb IpyHTa : Ceff = 10,00 klMa
Yron gunataHumn : v = 0,00 °
YAenbHbIN BEC HAC.TPYHTA ©  ygqt 21,00 kH/m3
MpuBs3.u noBepx-Tn
Ne e Koopa.Touek noBepxHocTH [M] lMpucBOEHHbIN
X z X z TPYHT
0,00 -3,00 20,00 -3,00 S4
2 20,00 0,00 0,00 0,00
. -20,00 0,00 -20,00 -3,00 R / 3
Ao S0 ) pa
v ) /o o/ % o //c
V o0 o
s ° s S o
0,00 -3,50 20,00 -3,50 .
N 20,00 3,00 0.00 3,00 TwHda F6, konzistence tuht
2 -20,00 -3,00 -20,00 -3,50
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Ne e Koopa.Touek noBepxHocTH [M] lMpucBOEHHbIN
X z X z TPYHT
0,00 -5,50 20,00 -5,50 .
20,00 350 0.00 350 TwHda F6, konzistence tuht
3 -20,00 -3,50 -20,00 -5,50
0,00 -5,50 -20,00 -5,50
’ - . "~ TwHda F6, konzist tuh6
20,00 1550 20,00  -1550 - noaro KONZSIENce
4 20,00 -5,50 - - - ]
Wwms : FpyHTbLI M npuBA3Ka dTan : topology
| |
| |
e S e <. o AR AN
S S e S e Ayt A A A A s
0/00/0 P o e B /0 o/ /0 oS °/ 0/0 /0/0 o /° L
Y A A A A A R A o e o e S A
E— E— JE— E— E— E— E— E— 4{ JE— E— E— E— E— E— E— E—
o e
|
| |
TWNbl KOHTAKTOB
Kontakt pahenH zemina
Material model : Mohr-Coulomb
Shear stiffness : Ks = 10000,00 kH/m3
Normal stiffness : Kn = 10000,00 kH/m3
Reduction ¢ : 8¢ = 0,30
Reduction p : du = 0,30
Dilation angle : y = 0,00°
Tensile strength : Ri = 0,000 kMa
Free points
Ne Location Location Location Ne Location
- x [Mm] z [m] x [m] z [m] x [Mm] z [m] ) x [m] z [m]
1 0,00 -10,00
Free lines
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Type of Mode of
line input

Lines topology

1 segment

Origin (0,00; -10,00) [m] , end (0,00; 0,00) [m]

Lines refinement

Ne

Radius
r[m]

Length
I [m]

1 Free line No. 1

5,00

0,50

leHep. ceTn

Mesh generation parameters

Element edge length : 2,00 [m]

Mesh smoothing :
Generate multinode elements :

Mesh generation result

Finite element mesh was successfully generated.

Number of nodes 1547

Number of elements 1022 (region 426, beam 149, interface 447)

Ucxoa.aaHHble (OTan npoekTt 1)

Assignment and activation

Ne .Activ.el Assigned soil
inactive
S4
1 Active o
° o/
Lo B2l . ¢
4 / ° o 6
v L
S4
2 Active /y Y S
2 / o/ o/ ° &
o, fo o/ A
TwHda F6, konzistence tuh6
3 Active _ _ _ _
TwHda F6, konzistence tuh6
4 Active _ _ _ _
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Active /

Ne Region inactive Assigned soil
TwHda F6, konzistence tuh6

5 Active _ _ _ _
TwHda F6, konzistence tuh6

6 Active _ _ _ _
TwHda F6, konzistence tuh6

7 Active _ _ _ _

Line supports
Ne Location Support
) Direction X Direction Z

A1 Mesh line No. 15 fixed free

A2 Mesh line No. 13 fixed free

A3 Mesh line No. 9 fixed free

A4 Mesh line No. 5 fixed free

A5 Mesh line No. 17 fixed free

A6 Mesh line No. 12 fixed free

A7 Mesh line No. 8 fixed free

A8 Mesh line No. 2 fixed free

A9 Mesh line No. 16 fixed fixed

A1 up to A9 - automatically generated line supports along model edges

Bopa
Twvin Bogwbl @ Y.I.B.

Ne Pacnonox.Y.l'.B.

X

z X z X z

KoopauHatbl Touek Y.I.B. [M]

\ 4

-20,00

-3,00 0,00 -3,00 20,00 -3,00

Analysis setting

General

Method :

Stiffness matrix change :

Max. number of iterations for one calc. step :
Initial calculation step :

Displacement error :

Newton - Raphson
after each iteration

50
0,25

0,0100
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Imbalanced forces error :
Energy error :

Respect material interfaces :
Newton - Raphson
Relaxation factor :

Max. number of relaxations for one calc. step :

Min. number of iterations for one calc. step :
Line search

Solution method :

Line search limit - minimum :

Line search limit - maximum :

Plasticity

Return mapping error :

Max. number of iterations for one plast. step :

PesynbTtaTtbl (3T.NpoekT. 1)

Stress analysis was successfully completed.

Analysis setting : user-defined
Attained loading = 100,00 %

0,0100
0,0100
NO

2

2

1

iterate no
0,100
1,000

0,00100
20

Uwmsa : Pacuér Otan : 1
Results : cymmmap.; variable : Sigmagz, efr.; range : <0,00; 185,05> kla
M [kHM/M]
e - - e e e s e 2465—0,02
I |
>y N N N N \ X N N N |
o N
I
I Il
I
86:13 P82-35 +R6 76266 P P2 B2 762-66 B2 #6236 180,13
JARN \ VAR JARN \ VAR JARN JARN VAR \ AN
Extremes
Stress (extremes)
Location § Location
x| z[wm] Hin x| z[wm] Max
Sigma z, tot. [kIa] 0,00 0,00 0,00 18,12 -15,50 310,05
Sigma z, ef, [kINa] 0,00 0,00 0,00 18,12 -15,50 185,05
Sigma x tot. [KMa] 0,00 0,00 1,44 18,12 -15,50 248,37
Sigma x, eff. [KIMa] 0,00 0,00 1,44 18,12  -15,50 123,37
Tau xy [kMa] 1,94 -12,44 0,00 -16,67 -11,60 0,00
Strain (extremes)
Location Min Location Max
X [M] z [M] X [M] z [M]
Epsilon gq. [%] 18,12 -15,50 -2,22 0,00 0,00 -0,03
Epsilon eq., pl. [%] 0,00 -0,56 0,00 0,00 -0,56 0,00
I 6
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Pore pressures (extremes)

Location

M
XM __z[u] -
Pore pressure u [kl1a] -0,04 -15,50 125,00
Ucxon.naHHbIe (DTan npoekT 2)
Assignment and activation
Ne Region .Actlv.el Assigned soil
inactive
1 Inactive
S4
2 Active /y . i /o/ e
28 { o/ o &
. K /E Ay
3 Inactive
TwHda F6, konzistence tuh6
4 Active _ _ _ _
TwHda F6, konzistence tuh6
5 Active _ _ _ _
TwHda F6, konzistence tuh6
6 Active _ _ _ _
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Active /

Ne Region inactive Assigned soil
TwHda F6, konzistence tuh6
7 Active — — — .
Beams
Beam Support [m] Include Contacts
o . : . .
N new | modified Location Start pt. End pt. sel_f Cross-sectiy Material left right
weight
: Kontakt Kontakt
Free line 1,00 (b) x
1 Ja No. 1 - 0500 fa g5 (h) m B 20 pahenx pahen
zemina zemina
WUwmsa : Bankun dran: 2
- g
1 g
- r---—-—" - - - - - - - - - - - == =34
I> g
~ hd.
|> 1p g
HEH
0> iy q
1> g
1> g
A A A A A A A A A A A A A A A A A A
Line supports
Line support . Support
{
N new | modified Location Direction X Direction Z
A1 Oa Mesh line No. 15 fixed free
A2 Oa Mesh line No. 13 fixed free
A3 Oa Mesh line No. 17 fixed free
A4 Oa Mesh line No. 12 fixed free
A5 Oa Mesh line No. 8 fixed free
A6 Oa Mesh line No. 2 fixed free
A7 Oa Mesh line No. 16 fixed fixed
A1 up to A7 - automatically generated line supports along model edges
Bopa

Twn Boabl : Y.I.B.
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KoopauHatbl Touek Y.I.B. [M]

Ne Pacnonox.Y.l.B.
X V4 X V4 X V4
-20,00 -3,90 0,00 -3,90 0,00 -3,00
3 20,00 -3,00
1
Uwmsa : Bopa dTtan : 2
2 <
1
N e 0,00; -3,00] I#J,OO; -3,00]
[{-20,00; -3,90] 0,00; -3,90]
> <
> <
> <
/\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ /N\

Analysis setting
General
Method :

Stiffness matrix change :

Max. number of iterations for one calc. step :

Initial calculation step :
Displacement error :

Imbalanced forces error :

Energy error :

Respect material interfaces :

Newton - Raphson
Relaxation factor :

Max. number of relaxations for one calc. step :

Min. number of iterations for one calc. step :

Line search
Solution method :

Line search limit - minimum :
Line search limit - maximum :

Plasticity
Return mapping error :

Max. number of iterations for one plast. step :

PesynbTaTtbl (3T.NPOEKT. 2)

Stress analysis was successfully completed.

Analysis setting : standard

Attained loading = 100,

00 %

Newton - Raphson
after each iteration
100

0,25

0,0100

0,0100

0,0100

NO

2

2

1

iterate no
0,100
1,000

0,00100
20
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Nmsa : Pacuér dtan : 2
Results : cymmmap.; variable : Sigmag, efr.; range : <0,00; 181,98> kla
M [kHM/M]
i 2465—10,02
|
I
I
I Il
I
36 177,29
[\
Extremes
Displacements (extremes)
Location § Location
x| z[wm] Hin x| z[wm] Max
Displacements x [m] 20,00 0,00 0,0 0,00 0,00 69,5
Displacements z [m] -9,86 -3,50 -84,6 1,52 0,00 31,3
Stress (extremes)
Location § Location
x| z[wm] Hin x| z[wm] Max
Sigma z, tot. [kMa] 0,00 0,00 0,00 18,12 -15,50 306,98
Sigma z, ef, [kINa] 0,00 0,00 0,00 18,12 -15,50 181,98
Sigma x_ tot. [KMa] 20,00 0,00 -2,27 18,12 -15,50 245,33
Sigma x_eff. [KMa] 20,00 0,00 -2,27 18,12 -15,50 120,33
Tau xy [kMa] 0,00 -9,53 -2,70 -0,89  -10,55 23,76
Strain (extremes)
Location Min Location Max
X [M] z [M] X [M] z [M]
Epsilon gq. [%] -0,19 -10,85 -2,55 0,00 0,00 -0,05
Epsilon eq., pl. [%] 0,00 -2,44 -1,78 20,00 -3,50 0,00
Pore pressures (extremes)
Location Max
x [Mm] z [m]
Pore pressure u [kl1a] 2,11 -15,50 125,00
Distributions on beams (extremes)
Location Min Location Max
X [M] z [M] X [M] z [M]
N [kH/m] 0,00 -10,00 -110,1 0,00 0,00 -0,1
Q [kH/m] 0,00 -10,00 -20,4 0,00 -5,50 10,5
M [kHm/m] 0,00 -8,44 -13,9 0,00 -4,11 14,7
10|
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Ucxoa.aaHHble (OTan npoekT 3)

Assignment and activation

Ne Region .Actlv.el Assigned soil
inactive
1 Inactive
S4
2 Active o
° o/
Lo B2l . ¢
4 / ° o 6
Y A

3 Inactive

TwHda F6, konzistence tuh6
4 Active _ _ _ _
5 Inactive

TwHda F6, konzistence tuh6
6 Active _ _ _ _

TwHda F6, konzistence tuh6
7 Active _ _ _ _

Beams
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Beam Support [m] Include Contacts
o . : . .
N new | modified Location Start pt. End pt. sel_f Cross-secti{ Material left right
weight
. . . Kontakt Kontakt
Free line without without
1 Het Het - 0500 Ja e . pahenH pahenH
No. 1 modification modification zemina zemina
Line supports
Line support . Support
{
N new | modified Location Direction X Direction Z
A1 Oa Mesh line No. 15 fixed free
A2 Oa Mesh line No. 17 fixed free
A3 Oa Mesh line No. 12 fixed free
A4 Oa Mesh line No. 8 fixed free
A5 Oa Mesh line No. 2 fixed free
A6 Oa Mesh line No. 16 fixed fixed
A1 up to A6 - automatically generated line supports along model edges
AHkepa
OnuHa n Moaynb -
. AHkep Havano HaKnoH/KoopaNHaT War | Anametp. ynpyr. Mpea.c.p OenictBy¢ Ycunue
: . I[M]/x a[]/z d [mm] / B
HOBbIN | Momn.HaTA X [M] z [m] ™ ] b [M] A [Mm2] E [MMa] | F¢ [xH] oxaTN F [kH]
1 Oa 0,00 -2,90 1=12,00 ?;00 1,00 d=10,0 2100000, 1E80  Hert 185,00
Wwms : AHkepa dtan : 3
g
185,008,
10,00, |
; ‘*&l\ d
__________________ =
- [11,59; -6,01] B
I> |
1> 3 g
|> g
I> g
JARN JARN JARN LA LA LA LA JARN JARN JARN LA LA LA LA JARN JARN JARN JARN
Bopa
Twn Boabl : Y.I.B.
Ne Pacnonox.y.I"B. KoopauHatbl Touek Y.I.B. [M]
X z X z X z
-20,00 -5,90 0,00 -5,90 0,00 -3,00
i 20,00 -3,00
2
1
Analysis setting
I 12|
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General

Method :

Stiffness matrix change :

Max. number of iterations for one calc. step :
Initial calculation step :

Displacement error :

Imbalanced forces error :

Energy error :

Respect material interfaces :

Newton - Raphson

Relaxation factor :

Max. number of relaxations for one calc. step :
Min. number of iterations for one calc. step :
Line search

Solution method :

Line search limit - minimum :

Line search limit - maximum :

Plasticity

Return mapping error :

Max. number of iterations for one plast. step :

Pe3ynbTatbl (3T.NpoEKT. 3)

Stress analysis was successfully completed.

Analysis setting : standard
Attained loading = 100,00 %

Newton - Raphson
after each iteration
100

0,25

0,0100

0,0100

0,0100

NO

2

2

1

iterate no
0,100
1,000

0,00100
20

Umsa : Pacuér Adtan: 3
Results : cymmmap.; variable : Sigmag, efr.; range : <-6,80; 178,48> kla
M [kHM/M]
w5 235212476 e 55-57—00 02
g\ I
P 1= R— ST L ==L o
\ [RAN A DA

IC \

I \ I

IC ‘ \ [~

LA\ :(;J LSI\NJ LA\ LA\ LA\ LA\ VAR A\ LA\ LA\ LA\ 7\3, 172,28
Extremes
Displacements (extremes)
Location § Location
X [m] z [m] Min X [m] z [m] Wax
Displacements x [m] 20,00 0,00 0,0 0,00 0,00 97,4
Displacements z [Mm] -6,66 -5,50 -105,8 1,52 0,00 51,3
Stress (extremes)
Location § Location
x[M]__z[w] Hin x[M]__z[w] Max

Sigma z, tot. [kIa] -20,00 -5,50 0,00 6,08 -15,50 303,48
I 13|
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Location Min Location Max
x [M] z [M] x [M] z [M]
Sigma z, eff. [kIa] 0,00 -9,53 -6,80 6,08 -15,50 178,48
Sigma x_ tot. [KMa] 20,00 0,00 212 18,12 -15,50 240,98
Sigma x_eff. [kMa] 20,00 0,00 -2,12 18,12 -15,50 115,98
Tau xy [kMa] 0,00 -9,53 -7,34 -0,68 -11,38 39,99
Strain (extremes)
Location Min Location Max
x [M] z [M] x [M] z [M]
Epsilon gq. [%] 0,00 -9,53 -8,09 0,63 0,00 -0,10
Epsilon eq., pi. [%] 0,00 -9,53 -7,36 7,75 -3,50 0,00
Pore pressures (extremes)
Location Max
x [M] z [M]
Pore pressure u [kl1a] 2,11 -15,50 125,00
Distributions on beams (extremes)
Location Min Location Max
x [M] z [M] x [M] z [M]
N [kH/m] 0,00 -10,00 -147,9 0,00 0,00 -0,1
Q [kH/m] 0,00 -10,00 -89,5 0,00 -3,50 71,0
M [kHm/m] 0,00 -6,27 -78,6 0,00 -3,00 52,8
14|
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