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CIVIl 2019 Analisis & Disefio

1. Modelos de carga de trafico para Turquia

= Se implementaron cinco modelos turcos de carga viva en midas Civil. KGM-45, H30-524, H30-S24L, H20-S16, H20-S16L

= Estos vehiculos se pueden encontrar a partir del cddigo estandar AASHTO LRFD / AASHTO.

Civil 2019 (v1.1) Nota de Lanzamiento

= load/Moving Load Analysis Data > Vehicles

Define Standard Vehicular Load
Standard Name
iV
‘Vehicular Load Properties
Vehicular Load Name @ KGM-43
Vehicular Load Type : KGM-45 v]
Dynamic Load Allowance 0 %
Py Pz P
vl |
¥
(@) S
(o7} D:~Ds
PP P P: P P P
I A AT R T
) ¥ ¥
I . I} | |
"D, "D:~D: Dist " Ds ' Da~D:
Lane Support-Neg. Moment/ Reaction | Application
Mot assigned a
Assigned ab
No Load (kM) Spacing(m) W 10 Kt fm
1 50 4.25 r 0 %
2 200 4.25 Dist. 15 m
3 200 9
[ o J[ camcel J[ ooy |

Carga Vehicular Estandar KGM-45

Standard Name

Standard Name

| AASHTO LRFD Load

| aasHTO Standard Load

AASHTO LRFD Load
AASHTO Standard Load
AASHTO Legal Permit Load
IADOT Load

ILDOT Load

LADOT Load

MODOT Load

COHDOT Load

RIDOT Load

VADOT Load

WIDOT Load

Caltrans Standard Load(2017_drift)
Caltrans Standard Load

AASHTO Standard Load

AASHTO Legal Load

Caltrans Standard Load(2017_drift)
Caltrans Standard Load

Turke:

Others

Turke
COthers
N . MIDAS/Civil
|i Base R

q (. mmas/cvi

nnnll}@

POST-PROCESSOR
MVLD TRAC.
MOMENT-y
1.46982e+001
1.33017e+001
1.13052e+001
1.05087e+001
9.11219e+000
7.71569e+000
£.31918e+000
4.922692+000
3.52620e+000
2.12970e+000
0.00000e+000
-6.63301e-001

KEY ELEM., 49
PART, i-node
MAX.VAL.=
1.6964e+004
MVMAX: KGM-45
MRX : None

MIN : None

FILE: EXTRRDOSED~
TUNHIT: XN-m

DATE: 06/24/2018
VIEW-DIRECTICN

Z: 0.383

Trazador de Carga Movil, KGM-45
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1. Modelos de carga de trafico para Turquia

= Load/Moving Load Analysis Data > Vehicles
Define Standard Vehicular Load |
Define Standard Vehicular Load
Standard Name
Standard Name [Turkev v]
Turkey v]
Vehicular Load Properties
Vehicular Load Properties
Vehicular Load Mame : H20-518
Vehicular Load Name : H30-524 shicuiar Load flame
Vehicular Load Type : |H30-524 v] pebiciagadi et
|
Define Standard Vehicular Load Define Standard Vehicular Load
Pa P2 Pz ]
I Standard Name P1 l l Standard Name
[TurkeyI - ] [TurkeyI - ]
................ jininiaielietr¥alainiinblinietty]
1 ] . . T T - 1 . .
I TR DzoD3 | Vehicular Load Properties I Dz-D3z Vehicular Load Properties
Vehicular Load Name : H30-524 Vehicular Load Name : Ha0-516L
No Load(kN) Spacing(m) w 0 vehicular Load Type : i No Load{kM) Spacing{m) w 2 Vehicular Load Type :
1 &0 4,25 ps O 1 40 4.25 Ps
5 240 405 om D 2 160 4,25 pm 0
3 240 3 3 160 9
dwi O Ps Pm dwi 0 Pe P
do1 0 l l do1 0 l l
dwz 0 I W 1 dwz 0 I W 1
dnz 0 [Pisiaisieieteinieiaiietn ittt —] doz 0 [iaaieeeieieeeee i ————
[ o [ concel | o ][ conca |
MNo Load(kM) Spacing(m) W 15 kh/m Mo Load (kM) Spacing(m) W 10 klfm
= Carga Vehicular Estandar, H20-516 =
Carga Vehicular Estandar, H30-S24 pm 135 kN arga veniculartstandar, H20- Pm 90 K
dwi 0 kh/m dwi O knjm
dD1 0O m db1 0 m
dwz 0 kM fm dwz2 0 kifm
dbz 0 m dp2 0 m
[ o  J[ cancel [ aooly | [ o J[ cancel J[ ooy |
Carga Vehicular Estandar, H20-S16L




CIVIl 2019 Analisis & Disefio

Civil 2019 (v1.1) Nota de Lanzamiento

2. Optimizacion de Carga Movil para Australia

Moving Load Optimization (=] Define Moving Load Case (23]
= Ahora, la funcion de optimizacién de la carga mévil se puede aplicar también con el Laneame: L0 Load Case Name : Mo
AR ) Traffic Lane Optimization Properties L
codigo de Australia. = PEw T
= La optimizacién de carga movil amplia las capacidades del andlisis de carga movil y % o ‘ :
. - . ., . ) . i N [¥] Moving Load Optimization
ayuda a simplificar significativamente la evaluacién de ubicaciones criticas de vehiculos. I-a :
Start End Ehccompanwng Lane Factor
Las ubicaciones criticas de los vehiculos se pueden identificar en la direccidn transversal a : Eccontricity Mum of Loaded Lanes Scale Factor
7 N Az . . . .. ;. 1 1
asi como en la direccién longitudinal de acuerdo con la disposicién del codigo.
Optimization Lane 1 m | z 0.8 L
Lane Width 3 m 3 or mare 0.4
. . . . . . . 1
* Load > Moving Load > Traffic Line/Surface Lane > Moving Load Optimization final. Lane Offset " —
Wheel Spacing 2 m ERNNZ R
= load > Moving Load > Moving Load Cases Margin 0 m Min. Vehicle Distance ! m
Eccentricty 1] m
Load Case Data
Vehicular Load Distribution
_ _ Loaded Lane LO -
(") Lane Element @ Cross Beam
Cross Beam Group Min. Mumber of Vehide 0
Enfean v] Max. Mumber of Vehide 4
Skew
start 0 [ End 0 [2[deg Loading Effect
() Combined (@ Independent
Moving Direction
(O Forward  (7) Backward @ Both Assignment Vehide
Selection by Selected Vehide
@ 2Points () Picking () Number Scale Factor 1.0
0,0,0 o
0,0,0 " Vehide dass Scale
VL:51600 1
Operations
Add ] [ Inzert ] [ Delete ]
Eccen. Span| =
Nao Elem (m) Start || ]
1 11 o[ = [ add | [ Modfy |[ Delete |
12 ol
Y 12 0 I |
[ OK ] [ Cancel ] [ Apply ] [ oK ] Cancel ] [ Apply ]
Resultados Optimizados para Vigas Exteriores por S1600 Optimizacion de Linea de Trafico Caso de Carga Movil

MibAS 5
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3. Normas para puentes IRS India: cargas ferroviarias

Civil 2019 (v1.1) Nota de Lanzamiento

= Todas las cargas ferroviarias aplicables ahora podrian aplicarse directamente a cualquier estructura. La carga de traccion y de frenado de la locomotora y del vagon se

consideraria automaticamente.

- Bridge Type for Impact/CDA Calculation

" Steel ® RC

= Loads> Moving Load> India> Vehicles> IRS Bridge Rules
= Analysis> Moving Load Analysis Control > Railway Bridge Information

Define Standard Vehicular Load

- Standard Name

[IRs: Bridge Rules

- Railway Bridge Information

Tracks

- Longitudinal Load Dispersion —

[singte -

Depth of fill(d)

Sleeper Width [Type 2 ~| [0 -

| 03 m

T VETTCUTaT Loa PTopenies,
Vehicular Load Name
Vehicular Load Type

Select Vehicle

|Heavy Mineral Loadings

Heavy Mineral Loadings

Broad Gauge-1676mm
Metre Gauge-1000mm
Narrow Gauge-762mm

RS | Heavy Mineral Loadings
¥ Footbridge & Footpa_th

Define Standard Vehicular Load

- Standard Name
IRS: Bridge Rules ~|
Vehicular Load Properties
Vehicular Load Name IBFOE!d Gauge-1676mm
Vehicular Load Type IBroad Gauge-1676mm L]
Select Vehicle Modified B.G. Loading 1987-1
Modified B.G. Loading 1987-1
Modified B.G. Loading 1987-2
B.G. Standard Loading 1926-M.L.
P1 Pz |[B.G. Standard Loading 1926-B.L.

W Revised B.G. Loading 1975-WG1+WG1
;_l Revised B.G. Loading 1975-WAM4A+WAM4A
............... Revised B.G. Loading 1975-Bo-Bo+Bo-Bo

- 0 D [|[Revised B.G. Loading 1975-WAM4A

L 2 | Revised B.G. Loading 1975-WAM4A+WAM4
Revised B.G. Loading 1975-WAM4A+WDM2
25t Loading-2008 Combination 1
25t Loading-2008 Combination 2
25t Loading-2008 Combination 3
= - 25t Loading-2008 Combination 4
~2LOCO
25t Loading-2008 Combination 5
No [ P(tonf) | D(m) | DFC Loading Combination 1
1 25 205 DFC Loading Combination 2
) DFC Loading Combination 3
2 25 1.95 1IDFC Loading Combination 4
3 25 5.56 J|DFC Loading Combination 5
4 25 1.95 |
5 2t .05
. 25 1.95
9 25 5.56
10 25 1.95
1 25 205
Longitudinal Forces
Tractive 50 tonf
Braking for LOCO 25 % of P
Braking for Train 134 % of W

OK I Cancel Apply

MibAS
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4. Links Elasticos No Lineales para Andlisis Pushover
= El comportamiento no lineal de los links elasticos, es decir, solo-comp., solo-tens., multi-linear se puede tener en cuenta en el analisis de pushover.
= Las fuerzas de links importadas desde el analisis estatico o el analisis de etapas constructivas no se pueden especificar como cargas iniciales para el analisis de

pushover.

= Pushover > Control > Global Control

Pushover Global Control
Geometric Monlinearity Type Monlinear Analysis Option
(@ Mone (") Large Displacements Permit Convergence Failure
Initial Load Max. Mumber of Substeps : 10
Maximum Iteration 10 =

(@ Perform Nonlinear Static Analysis for Initial Load
Convergence Criteria

(7) Import Static Analysis [ Construction Stage Analysis Results
B i 0.001
- When the boundary conditions are different between siasnsuEta
initial load and pushover load []Force Norm 0.001
- When the element forces in the last construction stage are [] Energy Morm 0.001

used as an initial load

load Case  (LDC2 - Scale Factor 1 Analysis Stop
[ shear Component Yield

Static Load Case Scale Add Beam,/Column
[ il C"f“p"”e”t Collapse/Buckli|  point Spring Suppart : Comp.-Only, Tens.-Only, Multlinear Type
Beam/Column &5 @ Apply the nonlinear properties defined in Point Spring Bi-li
[C support Upii : Support for pushover analysis E:;ilsrlﬁ':arLinkS
Upliftin () Assumed as linear spring support for pushover analysis representing

Mote. In case when pushover hinges are assigned to Point soil resistance

Spring Support, the pushover hinge properties will be used for
pushover analysis.

Pushover Hinge Data Option

[ Point Spring Support & Elastic Link : Mon
Data for Auto-Calculation of Strength

Assign Hinge Properties to Member
only for Mement-Rotation Beam/Calumn Elastic Link : Comp.-Only, Tens.-Only, Multiinear Type

= Apply the nonlinear properties defined in Elastic Link for

Default Stiffness Reduction Ratio of Skeleton Curve -
= pushover analysis

Trilinear ( Slip Triinear Type
Reference Location only for Distributed Hinge

Symmetric (G5 (5] () Assumed as linear Elastic Link for pushover analysis
al 0.1 0.1

S 0-05 B0 [ cale. Yield Surface of Beam considering Bu [ oK J [ Cancel

Bilinear / Slip Bilinear Type
Symmetric (&3] (8]

al 0.05 0.05

Remove Pushover Global Control ] [ Misc... ] [ oK ] [ Cancel

Control Global de Pushover Analisis Pushover para Pilas y Pilotes




CIVIl 2019 Analisis & Disefio

5. GSD - Calculo del ancho de fisuracion segun IRC 112: 2011

= Para cualquier seccion irregular, el ancho de fisura eldstico y fisurado-eldstico pueden ser calculados segun el cédigo IRC 112: 2011.

= Se puede obtener un informe Excel del calculo del esfuerzo y el ancho de la fisura

Civil 2019 (v1.1) Nota de Lanzamiento

= GSD > Design Section > Crack width > Report

Stress

Property CrackWidth

) B C 8] E F G H | J [ LMMNO P [}
Crack Width
1. Material
Name M40
fck 40,00 Nfmm:
fem = fek=10{MPa) 50.00 N/mm?2
fctm = 0.259*ck~(2/3) 3029282377 Njmm?
2. Calculation of Effective Area
Overall Depth h 203272 |/mm
Steel Centroid Depth d 157270 mm
Neutral Axis Depth X 1204.28 mm
Height of effective area  ho,eff = min{ 25~ [h-d] . (k- x 3. HW2] 27615 mm
Effective area A eff 83144.34 mmz
3. Calculation of Crack Width
Stress in the bar o3 7280 Mrom?
Area of Tension steel within As . 321693 mm?
Rho_p.eff | 004
Ecm 1 2057547 Mrrm?
Alpha_e | 59977632
(Eps_sm-Eps_cm) = ki*fct eff/Rho_p.eff*{1+ Alpha_e*Rho_p eff)/Es 0.0001228
<06*0s/ Es 0.0002184
[Eps_sm-Eps_cm) 0.0002184
Bond coefficient(kl) 0.e0
Strain distribution coefficient(k2) 0.50
NAD Value {k3) 3.40
NAD Value (k) 0.43
Cover to the bar ¢ 50.00
Equivalent Diameter © 3200 mm
S_rmax = k3*c = k1*k2*k4*w/Rho_p.eff F0.5988471 mm
wik = §_rmax * [ Eps_sm-Eps_cm) 0.067E345 mm
CW limit {taking from the input given in serviceability parameters) 030 rmm
Crack Width Check ok

é File Edit Model Load Design Results Option Link Help
IR I R E A Yol Y P AT 2 200 | I 4t S & B 2
Section View : Cvl_Pier Column | Interaction Curve | Moment-Curvature Curve | Stress Contour
Add Newr Section [SLS v] E] Concrete Maijm
Name [V stress ["Mesh Components
Crack Status Steal (@) Combined
() Elastic (@) Cracked elastic () Ultimate State Stress Mesh Value Format
General Section Design || User-defined Ratio of Modulus of Elasticity Apply (@) Exponential
" Works (Pre.Mode) Rebar/Conc. : 6 Steel/Conc. : Owm Decimal Foint
[ Material
-8 RC:1 Coordinate Display
& 1: CvI_M40 <Parabola-rectangl.. Force and Stress in bars : (@) Section () Neutral Axis (@) contour
3 steel
= E:,. Section
=] E:'_ Cvl_Pier Column
=-[E Material
[d RC: Cvl_M40 <Parabola-rectz
[ Rebar Material Property : Fe500
& Shape - o o o o o o o o o o @ ©>NMAXI104152
[ 1:1200x2000 (RC) .
= [d Main Reinforcement .
[ Point h \O @
@ Line ~.
@ Arc @ T - [+]
[dl Rectangle <
=0 Perimeter ® - o
& Perimeter1, Rebar Dia(P... -~
=-[d Load Combination -
@ 1sLs @ L ®
d 2sLs2 .
@ b Lo}
-
b =
@ - &
; ~
® . +)
- <
Ty
L] Ty Lo}
<
-
MIN: -72.800 < @ @ < @ @ @ @ @ @ g Lo} el [s]
-
- B
o
™~
- -
Sig_max = 104.152 aty= 934 atZ= 534 Unit @ Nfmm2
Sig_min = 272.7097 aty = -034 gt Z = -534
cw = 0.0678345 CW Lim= 0.3 CW 0K I
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6. Actualizacion AASHTO LRFD 2016

= Combinacion de Carga
DC Use One of These at a Time Automatic Generation of Load Combinations @
DD Option
o @ add: ) Replace [/] Add Envelope
EH
EV LL Code Selection
ES | IM @ Steel ) Concrete () SRC ) Steel Composite
EL CE
Load PS BR Design Code : [MSI—ITD-LR.FDlﬁ -
Combination | CR PL o ]
LimitState | SH | LS | WA | WS | WL | FR U TG | SE | EQ | BL | IC | CT | C¥ R
Strength T w | L75 [ 100 [ — [ — [1.00 (050120 vy | vse | — | — | — | — | — @ 5T Only CS Only ST+CS
(unless noted)
Strength 1T v | 135 [100 | — [ —[100]050120] vy [ ye | — | — | — | — | —
Strength IIT Vp — 1.004| 1.0 — 1.00 | 0.50/1.20 116 YSE — — — — — Load Modifier : 1
140
+H|Load Factors for P t Load
Strength IV W | — [100] — | — Jtoofoson20] — | — | — [ — | — [ — [ = TR e S
J y .35 i I . . 5012 y Ysi — — — — —
Strength V Yp 1.35 1.00) 1.0 § 1.00 | 1.00 | 0.50/1.20 TG YsE A 1
Extreme 1.0 YEQ 1.00 — — 1.00 — — — 1.00 — — — — [T structural Plate Box Structures{Metal Box Culverts)
Event I Live Load Factor for Service IIT : 0.8
Extrernllie T 050 | 100 | — | — | 1.00 — — — | — | 100] 100] 1.00 | 1.00 Condition for Temperature
ven ) _ ]
Service I 100 | 1.00 | 1oof Lo | 100 [ 1.00 | 1.00120 | vre | v | — | — | — | — | — LET e e
Sen‘fee i} 1.00 | 130 | 100 | — | — | 1.00 | 1.00/120 | — — | -] =] =] = | = [ ok | [ concel |
Service ITT 1.00 YIr 1.00 — — 1.00 | 1.00/1.20 TG YsE — — — — —
Service IV 1.00 — .00 1.0 — 1.00 | 1.00/1.20 — 1.00 — — — — —
) Cuadro de Combinaciones de Carga
Fatigue I— — 1.50 — — | — | — — — — | - - =] = | —
LL.IM & CE
only
Fatigue I— — o | — | — | — | — — — - = =] =] =1 =
LL.IM & CE
only
= Los factores de carga de WS para Resistencia lll, Resistencia V, Servicio |, Servicio IV se cambiaronde 1.4 a 1.0, 0.4 a 1.0, 0.3 2 1.0, 0.7 a 1.0, respectivamente.
= Elfactor de carga de los efectos permanentes para el Evento Extremo | se cambié de yp a 1.0. AASHTO-LRFD 2012 usaba un valor para yp mayor que 1.0.

MibAS
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6. Actualizacion AASHTO LRFD 2016

= Factor de Resistencia

1.2 1.2
/ d y -]
1.1 $=0.583+0.25 —’-1‘ 11 A 0_755¢=g_?5+mg_0
L e (e,-¢,)
\ Prestressed Prestressed
1 1 e N e
y Non-prestressed
0.9 —=z - -m === (10 b om=mi s e s e i A S S e S A e T
) .- - i Non-prestressed
- " - =
0.8 ‘.\ 08 - e
. (d, -

07 ] $=0.65+0.15 —-1| 0.15(¢, -,

’ e ) 0.7 A 0.75<0=075+————2<09

[e-a - Ec'l’)
0.6 4 Compression Transition Tension ]
g0 0.6 . . .
Controlled Controlled Compression Transition Tension

0.5 Controlled < > Controlled

) ' ' 0.5

0.001 0.002 0.003 0.004 0.005 0.006 0.007 € £, £,

&y

" g, limite de deformacién controlada por compresion en el extremo de acero a tension

= g, limite de deformacidn controlada por tensién en el extremo de acero a tensién

MibAS



C|V|I 2019 Anédlisis & Disefio Civil 2019 (v1.1) Nota de Lanzamiento

7. Diseio de elementos tipo Shell
= Se implementé el disefio de los elementos tipo Shell de hormigdn reforzado segin el Anexo LL de EN 1992-2.
= El disefio de elementos tipo Shell considera tres fuerzas de membrana, dos momentos de flexién, momento de torsién y dos fuerzas de cortante transversal.

= Esta funcion de disefio se puede aplicar a la estructura tipo Shell de hormigén reforzado, muros de estribos / muros de ala, estructuras subterraneas.

&
h't' Base 3 l—“ Base

<)
h't' Base i3 ht Base

=T
——

fuerzosa Compresié rea de Refuerzo Requerida




CIVIl 2019 Analisis & Disefio

7. Diseno de elementos tipo Shell

Civil 2019 (v1.1) Nota de Lanzamiento

Disefio de Shell

Step 1. Definicion de miembro shell

Step 2. Definicion de Datos de Refuerzo y Espesor de capa Ejecucion del disefio vy

verificacion de los Shells

Shell Rebar for Checking

Define Sub-Domain @
Domain
MName [1 v] E]
Element Type Flabe
Sub-Domain
Mame 1
|
Member Type “She\l vH

Rebar Direction
(@) Local
() Refrence Axis

Reference Axis

Y1 |0.00,0.00,0.00 w2z, 0,00, 0.00, 0,00

Rebar Dir.{CCW)

% Meshed Design *|

%E Design Criteria for Rebars...
8 siab/Shell Rebars for Checking...

Lo | e

Cover to Rebar Center : %E Shell Flexural Design...

4 shell Flexural Checking...
G shell Shear Checking...

Parameter for Sandwich Model
[ Consider Iteration for Optimal Design

Top Layer Thickness

Bottom Layer Thickness
Murnber of Therations

Convergence Tolerance

Dir.1: Angle from UCS X' 1] « [deq]
Dir.2: Angle from Dir, 1 90 [dea]
Element List
1to200
[ Add ] [ Modify | [ Deete |
MName Type Rebar Dir. Angle Elements
1 Shell ucs 0490 1t0200

12



CIVIl 2019 Analisis & Disefio

7. Diseno de elementos tipo Shell

Civil 2019 (v1.1) Nota de Lanzamiento

Disefio/Verificacion a Flexién de Shell

[Shell Flexural Design

Load Cases/Combinations

Resultados de Barras de Refuerzo

Los siguientes resultados se pueden mostrar.

Resultados de Concreto

[Shell Flexural Design

Load Cases/Combinations

Los siguientes resultados se pueden mostrar.

|ALL COMBINATION - (] 1. Fuerza Axial en Membrana |ALL COMBINATION =] (] 1. Fuerza Axial en Membrana
Design Force 2. Fuerza Cortante en Membrana Design Force 2. Fuerza Cort‘an'Fe en Membran.j:l
~ ~ 3. Esfuerzo de barras _ _ 3. Esfuerzo Principal a Compression de Concreto
(@ Element () Avg. Nodal (@) Element () Avg. Nodal
4. As_req
@Hement O width |1 | (area de refuerzo requerida) @Eement ©width [T |m
5. Rho_req
Display Option (indice de refuerzo requerido) Display Option
O Top  CBottom @ Both 6. Configuracion de barras de refuerzo @ Top O Botom @ Both
@ Rebar (Di.1) ) Rebar (Oir.2) () Rebar (Dir.1) () Rebar (Dir.2)
— @ Concrete
() Concrete
Type of Display
Type of Display
[V contour [ [¥]Legend  [LJ
[]contour [ [¥]Legend [
[values &)
[ values (|
Tabla de Resultados
Dir-1 Dir-2 Conc
Elem Node POS CHK = = = — e —
. . Ig_t Eg im .
Lcom (kNATR) (kM) Ratio Lcom (KNI} (kNJ?) Ratio Lcom (kHNATR) (kM) Ratio
» 2
2 2 | BOT NG LC3-st 139.52 T71.16 0.18 | LC3-st 2818 72121 0.04 | LC3-st 585531 A000.00 1.46
2 3 | TOP NG LC3-5t 571492 B08.63 7.07 | LC3-st 1148.37 T43.06 155 | LC3-st 13.97 A000.00 0.00
2 3 | BOT NG LC3-st 139.39 T71.16 0.18 | LC3-st 280 T21.21 0.04 | LC3-st G856.79 4A000.00 1.46
2 7|(TOP  |NG LC3-st 260212 30863 370 | LC3-st 524562 743.05 071 | LC3st 59.29 4000.00 0.02
2 7(BOT |OK | LC3st 72.98 77116 0.09 | LC3-st 12.80 721.21 0.02 | LC3-st 304047 4000.00 0.76
2 8|TOP |NG LC3-st 3092.07 808.63 3.82 | LC3-st 530.71 743.06 0.85 | LC3-st 2722 4000.00 0.01
2 8 | BOT 0K LC3-st 7542 T71.16 0.10 | LC3-=t 15.38 721.21 0.02 | LC3-st 3163.41 4000.00 0.79

13
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7. Disefio de elementos tipo Shell

Civil 2019 (v1.1) Nota de Lanzamiento

Verificacién de Cortante en Shell

Resultado de Cortante

|shell Shear Checking -][...

Load Cases/Combinations

[ALL COMBINATION ~| [

Design Force

(@) Element (7 Avg. Modal

@ Eement () Width m

Display Option

Type of Display

Contour [ legend [
[T values ()

@ V_Edo
(7 Shear Resistance
(") Resistance Ratio

1.V_Edo
2. Resistencia a Cortante del Concreto

3. indice de Resistencia

Tabla de Resultados

Los siguientes resultados se pueden mostrar.

Shear Force Resistance
Elem Sub-Domain Lcom Node CHK
V_Edx V_Edy _Edo i V_Rdc V_Rds Aswis
(kN/m) [kM/m) (kM) phi_D [kM/m) [kN/m) [(m"2im)
» 2

2 LB | LCZ-ser 8| oK 4310 176 43.14 -0.04 17.78 0.00 0.00
2 LB | LCZ-ser 3 [oK 4310 0.00 43.10 -0.00 126.37 0.00 0.00
2 LB | LCZ-ser 2 [oK 4470 0.00 4470 -0.00 126.37 0.00 0.00

14
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7. Diseio de elementos tipo Shell

Civil 2019 (v1.1) Nota de Lanzamiento

Concepto de Disefio de Shell

_.-Transverse shear forces

=

m Mgy
Edxy
Slab components

Figure LL.1 — Shell element

¢ Shell o elemento de placa sometido a fuerzas de membrana Nx, Ny, Nxy + fuerzas de flexion Mx, My, Mxy

* Resistido por las fuerzas de tensidn resultantes del refuerzo + fuerzas de compresion resultantes del hormigén

Capas externas resisten los
momentos flectores +
fuerzas en membranas

Capa interna resiste el
cortante transversalear

Figure LL.2 — The sandwich model

MibAS
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7. Diseio de elementos tipo Shell

Civil 2019 (v1.1) Nota de Lanzamiento

Procedimiento para Disefio de Shell

Revisiéon de Fuerzas de Plates en el analisis

Revisiéon de Fisura

Definicién del modelo Sandwich

\%
Calculo de Fuerza de Membrana

\4
Caédlculo de esfuerzos de refuerzo y concreto

Definicion de Configuraciéon de Barras de Refuerzo

\4
Célculo de Resistencia de refuerzo y concreto
\

4

Esfuerzo < Resistencia = O.K.

: Obtenido de la columna ‘Plate force(UL:UCS)’ de la tabla Plate Stress

16
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7. Diseno de elementos tipo Shell
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Procedimiento para Disefio de Shell

Jo

fcm cm cm

where:

'13 = (J1 - O-m) (0-2 - O-m) (63_ Jm)
=0y +0,+ 0y
o, = (o + 0, + 03)/3

1

I

ol = Max. [ox, ay] = Max. [Fxx, Fyy]
02 = Min. [ox, ay] = Min. [Fxx, Fyy]

o3=0

J I
= af—2+i£+ﬁ—'—1£0 - No Fisurada, [If ®>0.0, Cracked

Jo= %[(01 = 3)? + (0, = 03 + (03~ 0y)7)

Revisién de Fisura

0 Fiber

’
A=cqcos |:§dr cos(Cy L'USSH):[ for cos3620

A=cqeos [gf%ar cos(=Co cos BQ)J for cos38<0

Ply Interfaces
4

Free-Edge
N\t

ot

Orientation

~ 1
Q‘fge

AN

go 1 O~
37401 Differential % 'ﬁL
For thin laminates E?trass o Uy
O,=T =T =0 ement X
cnsBQ:ﬂJﬁa z yz XZ o3 txy
2 %
J
2
B 1
“170.7409 Tabla Plate Stress (UL : UCS)
=1 = A 2 Facx Fyy Fxy Frmax Fmin
2 1-6,8(k-0,07) Eleay| IS o | hlode (kN/m) (kN/m) (kMim) (kNim) (kNfm)
k= Fam » 218
= f 218 | cLCB1 i 18198 -0.873 -0.319 -0.857 18203
Jem 218 | cLCB1 17.152 0873 0275 -0.859 AT AST
218 | cLCA1 17.152 ~1.860 0.152 -1.859 17154
218 | cLCB1 18198 ~1.850 0.108 -1.859 18198
1 I L4 | Plate Force(l] Plate Force: Plate Force{lL:Local Plate Force({UL: F
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7. Diseno de elementos tipo Shell

Civil 2019 (v1.1) Nota de Lanzamiento

Procedure of Shell Design

Definiciéon de Modelo Sandwich

Usa ‘ 0.2*h’ como valor por defecto

——> [ | Consider Iteration for Optimal Design

Si se selecciona “ Consider Iteration for optimal desigrs—
el espesor de la capa se calcula automaticamente.

Célculo de Fuerza en Membrana

Top Layer Thidness o2 = h Espesor Sandwich
Bottom Layer Thickness 0.2 = h b = -
i
20 tl
0.001
[ OK J [ Close

La geometria del elemento sandwich debe ser conocida para calcular las fuerzas de la membrana (Nxk, Nyk, Nxyk)

Figure LL.2 — The sandwich model

a, M a M
N_=N—‘t-—* N,=N-—‘1+—2 4
a a a a | TR & omET
1 J?Lir . 1 J?Lir .
J?\'IJr'!' - ﬂry — - . J?\be - j\ry — + : }i' ay EF-.--- -
a a a a
_ a b ﬂ'{.ry _ (if!_ ﬂ'{xy _______
nyr = ny : — —a Nx}: , = ny ; + —a v

1

J?.‘;v

MibAS
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Procedimiento para el Disefio de Shell

N.N.N, MMM, /

Caélculo de Espesor de Sandwich para Disefio éptimo - 1

h.d,.d, /

Tz

Definicion de Comp. / Tens. Por signo de momento

k=Capade Compresion

p M, =Max(|M,

M,

Yes w No

) Revision de Momento Principal

M=M, M=M, "
N=N, N=N, h
l |
Yes _ - No A
top fiber
k=t.j=b k=b,j=t
l ]
3

| = Capade Tension RYGRERIVITMINIS ST CW VI ( A/, Eq. (10) —>

v

Cal ¢, por Ecuaciones {2 RLNE N b d

M,=M-Ne; e=d;—h/2

Ma:ckf{dj—%“), puty:d'\g;j
j'c

¢ =d; (1—,/max|1.0— 2u, 0|)

ckO : 1ra estimacion de ck
ck : laprofundidad de blogque de compresion

19
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Procedimiento para Disefio de Shell

Célculo de Espesor de Sandwich para Disefio 6ptimo - 2

¢ Eq. (11)

Fuerza de Membrana en Capa de Compresion. < i:
- N _ P
a:dj_%, ak_h_c“,a]=a—ak . t’]'—:’.f}l 1:'“2
ﬂ'* = IZ.FT—C* ]ll'fz
N, =N, 2 M h '
xk *a - | i Nﬂ . }"'?_-,t . prt Eq. I:l}
a, M i
=N T '
a, M, |V, Egs.(4) or (8)
Ny =Ny, —— a i
¢, Eq(9) +—> & =
Fuerza de Compresién de Concreto. <
No
Cuando N.rk<7N\'rk’Nrk<7|ka‘

k= Capa en Compresion
j = Capa en Tensién

Change the estimate of ¢,

ck

L

1 1 2
ch = E(ka + N}k ) - EJ(ka - Nyk ) + 4N¥y}c

N,.N,.N,, Eq.(1)

N

xvk

Cuando se excluye N, <-

Ny < *|ka‘

N, = ‘Nw‘(‘ranak +cota, )

20
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7. Diseio de elementos tipo Shell
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Procedimiento para Disefio de Shell

N,.N,.N_, Eq(1)
v

N - N, Eqs(2) & (3)

¢

Jj\rg = J"-'I - Jj\r&

N,=N,-N,
J-,"Iil-l.}I v =4 x - J-J"Iirl}*

!

N_.N,, Egs.() & ()
N, Egs.(4)or(8)

A4
Areq,x = Nxaj / fyd

Areq,y = Nyaj / fyd

Célculo de Fuerza de Membranaen capade Tension y area de barrras requerida

Noax =Ny +‘Nx}=k‘ cota, Calculo de fuerzas de compresion en refuerzo en capa de compresion.
N N En Gen, Ignora fuerzas de Comp. en refuerzo (area de barras requerida por comp. es 0)
1 =N_ +

yak . vk

Nw‘ tan a,

Célculo de fuerzas de membrana en capa de tension.

Calculo de fuerzas de tension en refuerzo en capa de tension.

Célculo de area de barras requerida en capa de tension.

MibAS
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Procedimiento para Disefio de Shell

Célculo de fuerza de refuerzo (Capa de Tension) y concreto (Capa de compresion)

N,k : Fuerza de compression de concreto en capa k

Nyak» Nyax - fuerzas de tension en refuerzo colocadas en direccion x y y en capa k

|nyk|
Ny <INy Ny 2N N Ny 2N NG >IN |
Nxak =0 i oy = 45°
ak:arctan ‘NXYK E Nxak =ka—l—‘nyk COtOtk =ka—l—‘nyk
~ N | Nyo = Ny + [N, [tan e, = N, +[N,,
NyakzNyk—l_‘nyk E ch :‘nyk (tanak +C0ta’k)=2‘nyk
Ng =|N,y[(tan &, +cotar, ) Ny
________________________________________________ 'E"'__"_"__"_"""'"""'"""_"__"_"__"_"__""""""""'"t"_'_leykl
Ny < =Nl Ny <IN ; Ny <Nl Ny 2 =Ny
NxakzNyakzo E Nyak=0
1 1 | _

N =§(ka+Nyk)_E\/(ka_Nyk)2+4nyk E a, =arctan —‘ ¥k

i xyk

E Nxakszk+‘nyk COtak

Ng =|N,y[(tan &, +cotar, )
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Procedimiento para Disefio de Shell

= yab T

obtained from:

* “ya =3 -
Ny =2 N, —*———=398.18
= yat z vab
=
Z yat — 2,
Ny = N, ——-=398.18
" Z yat — Z yab

Sy  168.7167 +229.47(-80)
398.18

-17.72+23

53+23

53+17.72

53+23

The actual positions of v reinforcement in top and bottom layer are

=27.68 N/mm

=370.50 N/mm

—17.72 mm

250

Modificacion de Fuerza de Tensién considerando la ubicacién de las barras de refuerzo

All the measurements 1n mm

Distancia desde el centro de la seccion hasta el centro de la barra exteriora
Distancia desde el centro de la seccion hasta el el centro del espesor de sandwich

* -~
ot =33 mm and

23 mum. the corresponding tension forces at those levels, _"\'T'yﬂt and J'\‘r*yab; can be

MibAS
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1. Grafico de resultados de energia para el analisis tiempo historia

= Imprima el grafico de resultados de energia para los dispositivos de control de vibracidn y aislamiento en el analisis tiempo historia no lineal.

* Result > T.H. Graph/Text > Time History Energy Graph HL-DizectIntegeation

= = i80. . E=

lStructure Energy Graph '] 120,

"
=l
=
=

-
w
=]
I

130
i 2 b
Time History Energy Graph Select = 1z0. H
v Energy Grap s — E.+E ” | \

I 7| Dissipated Inelastic Energy (Eh)
[Inelastic Hinge]

I (7] inetic Eneray (EK)

M [V Elastic Strain Energy (Es) 50.
40. '
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0. A
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it
|t
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|t
r——
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]
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S
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1. Grafico de resultados de energia para el analisis tiempo historia

Civil 2019 (v1.1) Nota de Lanzamiento

» Result > T.H. Graph/Text > Time History Energy Graph

’Struch..lre Energy Graph vl

Time History Energy Graph Select

[ | Dissipated Inelastic Energy {(Eh)
[Inelastic Hinge]

M 7] Kinetic Energy (Ek)

B V] Elastic Strain Energy (Es)
| [¥]pamping Eneray (Ed)

[T [#] Maxwel Damper Energy (Em)
[Cil Damper]

I [7] velocity Dependent Device Energy (Ev)
[Viscous | Viscoelastic Damper]

M [¥]5train Dependent Device Energy (Et)
[Elas. + Inel.][Steel | Hyst. Isolator]

I 7] 1solator Device Energy (Eo)

|| Plastic Strain Energy (Ep)
[Plastic Material (Plate]]

[ | Input Energy (Ei)

Type of Display

mulative Value Type
1

Energy (kN -m)

I':-_:' Value I I @) Percentage I

Time History Load Case
[ =

Display Cptions

) Mo Fil @ Salid Fil

’ Percentage Text Result

Eneragy (%)
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[}
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s0.
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50.
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T
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281

—

v

aoaoo
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2%}
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W evo.0m
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- Summary -

:4.205=+000
§.100 H=z
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1. Grafico de resultados de energia para el analisis tiempo historia

= Result > T.H. Graph/Text > Time History Energy Graph

’Structure Energy Graph vl

Time History Energy Graph Select

B 7| Dissipated Inelastic Energy (Eh)
[Inelastic Hinge]

Bl || kinetic Energy (EK)

\Y%

< Resultado en texto de cada indice de energia

B (7] Ei=stic Strain Energy (E<) MIDASJ’TE:(I: Editor - [App4_Time history analysis.spf]
[ Damping Energy (E) File Edit View Window Help =
] BR == == b i
[¥] Maxwell Damper Energy {(Em) GGEHD n @ EL g = M ﬁ L=| /‘ s L. @ & % m E
[Cil Damper] 00002 TIME HISTORY AMALYS1S | EMERGY RESULT PERCEMTATE : TIME HISTORY LOAODCASE WO, = 1
B (7] velodity Dependent Device Energy (Ev) 00003
[Viscous | Viscoelastic Damper] gggg:
Il [/ Strain Dependent Device Energy (Et) 00008 Energy Graph Percentage
[Elas. + Inel.][Steel | Hyst. Isolator] Eggg; (%j
Bl (/] 1solator Device Energy (Eo) o {1) Dissipated Inelastic Energy [Inealstic Hinge] | Eh 9.196
[l Plastic Strain Energy (Ep) o (2] Kinetic Eneray | Ek b.503
[Plastic Material (Plate]] D001
B (7] Inout Energy (&) EEE}E (3) Elastic Strain Energy | Es 0,27
0018 {43 Damping Energy | Ed 37,396
Type of Display 00017 .
nooie (5) Maxwell Damper Energy [0i1 Damper] | Em 9,149
Cumulative Value Type Egg;g ; :
B o @ Percenbage o (6) Yelocity Dependent Device Energy | Ew 0,000
Egg;i (71 3train Dependent Device [Steel | Hwst. |solator] | Et F.5955
Time History Load Case 00024
- 0002E (8) lsolator Device Energy | Eo 30,568
00028
00027 (9 Plastic Strain Eneray [Plastic Matrial (Plate)] | Ep 0,000
Display Cptions 00028
. o 0025 {10) Input Energy | Ei 100,000
_) Ma Fill @ 5alid Fill 00030 B i 3
. | fac0a1 Errar {Input Energw[Ei] - Energy Sum[({1)~(3)]) 0.000
’ Percentage Text Result g gggii
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1. Grafico de resultados de energia para el analisis tiempo historia

Civil 2019 (v1.1) Nota de Lanzamiento

= Result > T.H. Graph/Text > Time History Energy Graph

Tables Works Report
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~4_ Load Group : 0

i Tendan Group : 00
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----- % StriGm 3F [ Mode=3 : Element=5 ]
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2. Resultados de deformacidn para el analisis no lineal de materiales

= Se proporcionan resultados de deformacidn para materiales pldsticos, es decir, Tresca, Von Mises, Mohr-Coulomb, Drucker-Prager y Dafio de Concreto.
= Se proporcionan indices de dafios para la compresidn y la tension para el modelo de “Concrete Damage” “Dafio en concreto".

= Results > Results > Strains > Plate Strains/ Solid Strains

‘sl:l Strains + ’Plate Strain - ] E]

- MIDAS/Civil
‘i—_ Plate 5trains . - i Base ST BROFRSSOR
Load Cases/Combinations " PLATE STRATN
‘ii Solid Strains siC PLATE STRAIN
[ST.' LOAD "] E] STN-xzy TOF

Step [M_ Step: 10 v] ] 7.80281e-003

.38828e-003

.97376e-003

[

4
3.55923e-003
2.14470e-003
7
1]

(©) Total Strain | (@) Plastic Strain ~ f——2>
() Damage Ratio

.30170e-004
.00000e+000

Strain Options 2.09869-003
.51341e-003

@) Local
.92794e-003
2 ucs |Current ucs - .34247e-003

.75700e-003

[ IPrint UCS Axis

(7) Element @) Avg. Modal
Avg. Nodal Active Only

5T: LORD
LVG NODAL
STEP:10 5.F:1.000

@ TOp @ Bottom MRX @ 1304

: MIN : 2872
Both Sides Abs Max —_— =
FILE: MAT NONLINE~

TNIT:

Components DATE: 07/1&/2018
D stnac (O Sinyy @ Stnxy [
@ Vector
Paositive MNegative .
Vector Scale Factor
Leng
Thickness 2 Iil
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= Results > Tables > Results Tables > Plate/ Solid > Strain(local)/ Strain(Global)

<Plate Strain (local) menu>

<Solid Strain (local) menu>

Results
Tables~
_? Reaction ? [easiom q m MIDAS/Gen, m Result-[Plate Strain(Local)] X
. Angle Comp.
:? Displacements “? Displacements Elem Strain-xx Strain-yy Strain-xy Strain-Max Strain-Min (idea)) Max-Shear Damage Damage
Truss 4 Truss 3 b 1
EiE ' Cable 4 et ooz cant 1791e001| 1197e007) 17912001
B s Beam 5 L Bot| -2612e.004] 1551-004| (0000e+000| 1561e-004) -2612e-004 20826004 1791e.001| 1197e-007| 1.791e-001
Y TP com|__Top| 4181004 24826004 0000c+000| 24826004 -4 181004 33326004 27682001 1197e-007| 2768e-001
Plate Force & Stress Plate 3 L Bot| 4181e004| 2482e.004| 0000e+000| 24820004 4181e004 33306004 2768e.001| 1197e-007| 2.768e-001
T Ve Top| 7988e-004] 4742¢004) 0000e+000 4742¢-004] -7938¢-004 63660004 30636001 1197e-007| 3963e-001
& Foree [Local) B ICE ' o i s CoN G| 7988004 47426004 (0.000e+000| 47422004 7988004 53650004| 39630001 1197e007| 3963001
Plane Strain M Force (Glabal) Plane Strain » loct o com|__Top| 1237003 73430004 0000e+000| 7343004 1237003 9856e-004| 49460001 1197e-007| 4946e-001
[— e ) . L Bot| -1237e.003| 7343-004| 0000e+000| 7343e-004 -1237e:003 9858e-004| 40460001 1197e-007| 4946e-001
L e OB IET, LS HmmELrG P T cent|__ToP| 17085 003] 10145003 0000e+000| 1014004 17066003 1361e 003 5690e001] 1197e.007| 5.690e.001
solid Stress (Local) Solid i Force & stress L Bot| -1708e-003| 1014e-003| 0000e+000| 1014e-003 -1708e-003 1351e-003| 5690e.001  1197e-007|  56906-001
- . +liocr 007 com|__Top| 2197003 1305¢-003| 0000e+000| 1305003 -2 197e-003 1751e-003| 6247e.001  1197e-007 | 6.247e-001
ial Stress (Global) Wall * | Force (Local i M~ Bot| -2197e.003| 1305e:003| 0000e+000] 13056003 -2 197e-003 1751e-003| 6247e.001 | 1197e-007| 6 247e-001
B4 Elssticlink B strain (Local Elastic Link ¢ Force (Global Top| 269%-003] 1599e003] 00006000 1699e-003 -2693¢-003 21466003 66926001 1197e-007| 6.692e-001
) : e s 5 i CoN g0t | 2693003 1590e003| (0.000e+000| 15092007 2693003 21486003 6692e-001| 1197e-007| 6.692e-001
f1 GeneralLink Strain (Global} General Link Bl stress (Local) o - Gent|_Top| -3193c:003]  189%e-003] 0.000c+000| 189003 31836003 2545e-003)  7.069e-001| 11976007 7.06%-001
I vibration Made Shape T Vibration Mode Shape TeIERET L Bot| -3193e.003| 1896e-003| (0000e+000| 1896e-003 -3 193003 25450003  7069e-001| 1197e-007| 7.089-001
\ _ Jloecr o comt|__Top| -3695e003] 21830003 0000e+000| 21932003 -3695e-003 20446003 73526001 1197e-007| 7.3526-001
. Buckling Mode Shape 1 Buckiing Mode Shape T strain (Local] - Bot| -3685e-003| 2193e-003| 0000e+000| 2193002 -3695e-003 2944e-003)  7.352e001 1.197e007| 7.352e-001
e e e - Top| -4197e003] 2492¢003] 0000e+000| 2492e-003 -4197e-003 33446003 7573e001| 1197e-007| 7573001
B B Nodat Resuts 0 iy strain (Global) LAY CoN ™ got| 4107003 2492e-003| (0.000e+000| 24922009 4197003 3344e-003) 7575001 1 197e-007| 7 573e-001
Story > Story 3 loct oz comt|__Top| 4700003 2760e-003| 0000e+000| 2790e-003 -4700e-003 37456003 77936001 1197e-007| 7.793e-001
A —— 3 T ) L Bot| -4700e-003| 2790e-003| (0000e+000| 2790e-003 -4700e-003 37456003 7793001 1197e-007| 7.793e-001
g nelastic Hinge +liocr oo comt|__Top| 52035003 3088003 0000e+000| 3089003 5203003 41466003 79962001 1197e-007| 7996e-001
Time Histary Analysis 4 Time History Analysis » - Bot| -5203e-003| 3.089e-003| 0.000e+000| 3.089-003 -5.203e-003 4146e-003)  7.996e001| 1.197e-007| 7.996e-001
PP S—— N ) loct Iore comt|__Top| 5708003 3386003 0000e+000| 33882003 -5706e-003 45476003 B101e001| 1197e-007| 8101e-001
e Heat of Hydration Analysis b L Bot| 5706e003| 3288003 0000e+000| 33882003 -5706e.003 4547e00a| 8101e001| 1197e007) 8101e001
Tendon v Tendon s Jloct o cont|__Top| 62085003 3686e-003| 0000e+000| 36862003 5209003 49486003 B206e-001 1197e-007| 8206e-001
_ L Bot| 5200e003| 3686e.003| 0000e+000| 36860003 5208003 49480003 B206e-001 1197e-007| 8208e-001
RS B T RS ' Composite Section For C.5. E es  mos contl_Top| 6713003 29850003 0.000+000 2965003 6712008 5219e.003| 8311e001) 1.1976007| 83116001
Displacement Participation Factar BRPREmEnt FartitpatianFacdorilr L Bot| 6713003 3985e-003| (0000e+000| 29850003 -6713e:003 5340e003] B311e001| 1197e-007| 8ai1e-001
N es oo Comt|__Top| T217-003] 42850003 0000e+000| 4285e-003 7217003 57516003 8416e001 1.197e-007| 8.418e-001
<=5 Initial Element Force Initial Element Force - Bot| 7217e003] 4285e-003 0000e+000| 4285e-003 -7 217e-003 5751e003] B416e001| 1197e-007| 8416e-001
A Impertection 8 mpertection D mae Cont|_Top| 7722003 45840003 0.000e+000 1197007 | 85216001
«[v [\ Plate Total Stminll) ) Plate Plastic Strain(L) / —— — —

bla de Deformaciones en Plate
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3. Funcion multi-lineal de fuerza-deformacion para Point Spring Support y Elastic Link

= La curva multi-lineal para Point Spring Support y Elastic Link se puede definir como una funcién sin limitacidn en términos de cantidad de datos.

Civil 2019 (v1.1) Nota de Lanzamiento

< Versiéon Anterior >

& M

Paint Elastic
Spring  Link

Boundary Group Name

[Default - ] E]

Options
@ Add ) Replace ) Delete

Point Spring {Local Direction)

Type  |Multidinear hd

[Point Spring Supports - ] E]

Fiy) L »
T L1

Multi-Linear Type

Unsymmetric -
x: om yi kN

a 0 0

b a a

C 0 0

d a a

e 0 0

f a a

< Civil 2019 (v1.1) >

i,
Foint
Spring =

(]

Elastic
Link~

_% Paint Spring

[,—_5:‘ Deformation-Forces Function

mive Elastic Link

[Point Spring Supports - ] E]

Boundary Group Mame

[Default V] E]

Options
) Add @ Replace @ Delete

Paint Spring (Local Direction)

Type Multi-Linear -

Deformation-Forces Function

02 v -]

Add/Modify/Show Deformation-Forces Function

=l

Direction | Dz(-) hi

Multi-lineal es definida
en 6 puntos en la
version anterior.

Direction  |Dx{+) -

[~ Deformation-Forces Function Name Type
01 @) Force (Z) Moment (©) Symmetric
dix) Fly) |~ 18000
(mm}) (kM)
[Hasﬁc e - ] E] 41 | 0.0000000 | 0.0000000 14000 ——
2 | 10.000000 [ 10000.000 2o00 ol
Erri T s 2| 20.000000 | 12000.000
4] 30.000000 | 13000.000 0000
[Default v] E] 5 | 40.000000 | 13800.000 — aoon
& | 50.000000 | 12000.000 ||=| | = /
Options 7 | 60.000000 | 14200.000 = eome
2| 70.000000 | 14200.000
@ Add IBEER 5 | 0000000 | 14560.000 “oee /
10 | 90.000000 | 14600.000 2000
Elastic Link Data 11 100.00000 | 14660.000 )
— 1z L o s 1 20 20 4 50 € 7o 80 S0 100
Direcion
Deformation-Forces Function
[0t - ) Addl/Medify/Show Deformation-Forces Function =
Shear Spring Location MName Type
02 @ Force (Z) Moment (©) Unsymmetric
Dist. Ratio From End I @ 0.5
dix) Fiy) | =
(mm} (kN) 13000 —
Beta Angle : a ~ [deq] 1] 0.0000000 | 0.0000000 L
2 [ 10.000000 | 10000.000 8000
3| 20.000000 | 12000.000 /
2 Nodes : 4| 30.000000 | 13000.000 3000
5 | 40.000000 | 13300.000 _
[ Copy Elastic Link & | 50.000000 [ 14000.000 |[=| = =000
P 7| £0.000000 | 14200.000 = /
Mode Inc. @) Distance =1 70.000000 | 12200.000 -7000
Aois @ x y z 5| 20.000000 | 14550.000 12000
10 | 90.000000 | 14600.000 I
Distances: i 7| 100.00000 | 12660 000 4300
(Example ' 5J 3, 4.5 B 3@5.0) 12 | -1z20 -100 ~-EO -€0 -40 -Z0 o 0 40 €0 1] 1o0
S dfx)

Close
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4. Informe de analisis de la via férrea con la configuracion de unidades estadounidense

= Elinforme de Analisis de Vias Férreas es compatible con el sistema de unidades de EE. UU. Y con el sistema de unidades SI.

= Structure > Wizard > Rail Track Analysis Model > Rail Track Analysis Report

Rail Track Analysis Report

Working Directory E: #0622 SampleSample Model File't

=

Sample Model File_Add1_RelativeDisp.mch
Sample Model File_Add1_RelativeDisp_Mov 1.mch
Sample Model File_Add1_RelativeDisp_MovZ.mch
Sample Model File_Add1_RelativeDisp_Mov3.mch
Sample Model File_Add1_RelativeDisp_Mov4.mch
Sample Model File_Add1_RelativeDisp_Mov5S.mch
Sample Model File_Add1_RelativeDisp_Move.mch
Sample Model File_Add1_RelativeDisp_Mov7.mch
Sample Model File_Add1_RelativeDisp_Mova.mch
Sample Model File_Add1_RelativeDisp_Mov3.mch
Sample Model File_Add2_RotationAngle. mch

m

& AT Brl= Sample Model File_Addl_RelativeDisp - Microsoft Excel o B =
File Home Insert Pagiﬁr‘out Formulas Data Viey a@ o & =
& = 7l Selnsetr  E v s |

Arial 11 r A A == General - *H ﬁ 2 ﬂ [ﬁ
- %] &l g 5% Delete ~ | [§]~

- Sort & Find &
Formatting = as Table ~ Styles ~ EIFU""ﬂt' 27 Filter~ Select~

Clipboard i Font [0 Alignment i Number i Styles Cells Editing

el 4 B ZU- @- M- A E - E@- % 2 | %8 % | Conditional Format Cel

R81 - A

Unit Setting
() N-mm

Checking Criteria
Maximum permissible additional rail stresses

Compressive stress 12 ksi
Tensile stress 14 ksi
Permissible horizontal displacements due to Braking/Traction

Relative displacement between Dedk and Rail 0.5 in
Absolute displacement of the Deck 0.5 in
Permissible displacement between Top of Deck
end and Embankment or between Top of two 0.5 in
consecutive Deck ends

[ oK ] { Cancel

]

A B c D

m
m
2}
ar)
“

K L M N o P

41 2) Stress in Rail due to Braking & Traction

43 Max tensile Stress in Rail = 10.00 ksi

44 Max Compressive Stress in Rail = -7.83 ksi

45

48

A7 1 ao0e01

48 Rail Axial Stress due to Braking & Traction

o
=
AzBlstress (ki)

Distance from the Left end of Embankment (in}

20 3) Stress in Rail due to Vertical Bending

82 Max tensile Stress in Rail = 1.370E+00 ksi
22 Mav Mamnaraccive Strace in Bail — 4 AEAELNN kei Y
W 4 » ¥ Results Summary Sheet AT Stress Plot(Brak.&Trac. Stress Plot(Vertical Load Stress Plot( Temp.+Brak.+Vert. 4r

— EEEE =

Configuracidn de Unidades en Reporte

Reporte de Andlisis de Vias Férreas
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5. Interfaz de datos con midas GTS NX

= Lasreacciones de Point Spring Support se pueden exportar a GTS NX.

Civil 2019 (v1.1) Nota de Lanzamiento

= Los resultados de fuerza-desplazamiento del suelo pueden serimportados desde GTS NX a midas Civil, y los datos de entrada de los point spring supports multi-lineales son actualizados.

= File > Export > Nodal Results for GTS
= File > Import > Nodal Results for GTS

Export Nodal Results

Target Modes

@ Al (By Supports, Point Spring, Spec. Disp.)

() Selected Nodes

Select Load Case & Direction

Stage

Load Cases/Combination
Step

Result Type

Result Components

IEase V]

[57: 5w -

[Reactions ']

i -]
[ OK J [ Cancel

]

Export Nodal Results

Target Modes

() All (By Supports, Spec. Disp)

() Selected Nodes

Output Data
Analysis Set
Step

Result Type

Result Components

[User Defined v] E]

’NS_every step3 v]

Monlinear Static({In-situ /

’Reacﬁcns - ]

E 8

” Cancel ][ Apply

)

F: stages

b

=1

il &2 & 05 O

MIDRS/Civil
POST-FROCESSOR.

REACTION FORCE

FORCE-XYZ

MIN. REACTION
NODE=296

FX:  0.0000E+000
FY:  0.0000E+000
FZ:  1.9212E+001
FXYZ: 1.9212E4001

MAX. REACTION
HODE=370

FX: -7.1830E+001
FY:  1.1342E-002
FZ:  1.0573E+002
FXYZ: 1.2786E+002

STAGE:Stage 3
CS: DEAD LOAD
LAST

MEX : 370

MIN : 296

FILE: I_COMPOSIT~

UNIT:

MibAS

32



Civil 2019 Pre & Post-Procesamiento Civil 2019 (v1.1) Nota de Lanzamiento

6. Interfaz Tekla Structure 2018

= Lainterfaz de Tekla Structures es una herramienta proporcionada para agilizar todo el proceso de modelado, analisis y disefio de una estructura mediante transferencia de datos directa con midas Civil.

= La transferencia de datos estd limitada a elementos estructurales.

= ainterfaz de Tekla Structure nos permite transferir directamente los datos de un modelo de Tekla a midas Civil y devolverlo al modelo de Tekla. El archivo de texto de midas Civils (* .mct) se usa para la
transferencia en ambas direcciones.

= File > Import > midas Civil MCT File
= File > Export > midas Civil MCT File
| oy | feowres | TeklaoGen]
concrete <>
steel <>
MATERIAL
pre cast - wood and other types <>
Material user defined <>
vertical column <>
inclined column <>
ELEMENT TYPE/ straight beam <>
ROTATIONS curved beam >
Slab <>
vertical panel >
SE— 2D ELEMENTS Concrete panels and slab <>
support >
BOUNDARY CONDITIONS beam end release <>
section offset >
self weigth >
STATIC LOAD linear load
(uniform or trapezoidal) e
new element <>
e .nfew element that -
divide other elements
topology changes >
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