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CIVIl 2019 Analysis & Design

1. Traffic Load Models for Turkey

Civil 2019 (v1.1) Release Note

= Five Turkish live load models are implemented in midas Civil. KGM-45, H30-S24, H30-524L, H20-S16, H20-S16L
= These vehicles can be found from the AASHTO LRFD / AASHTO Standard code.

= Load/Moving Load Analysis Data > Vehicles

Define Standard Vehicular Load

Standard Name

B

‘Vehicular Load Properties

Vehicular Load Mame : KGM-43
Vehicular Load Type : KGM-45 v]
Dynamic Load Allowance 0 %
Py Pz P
vl
¥
(@) S
] D:~Ds:
Py Pz P: P, Pz P:
P N O I I
() ¥

Lane Support-Neg. Moment/ Reaction | Application
Mot assigned a
Assigned ab

No Load (kM) Spacing(m) W 10 kM fm

1 50 4,25 r % %

2 200 4.25 Dist. 15 m

3 200 3
[ o J[ camcel J[ ooy |

Standard Name Standard Name

| AASHTO LRFD Load »| | AASHTO Standard Load -/
AASHTO LRFD Load AASHTO Standard Load

AASHTO Standard Load AASHTO Legal Load

AASHTO LegalPermit Load Caltrans Standard Load({2017_drift)
IADOT Load Caltrans Standard Load

ILDOT Load Turke

LADCT Load Others

MODOT Load

COHDOT Load

RIDOT Load

WVADOT Load

WIDOT Load

Caltrans Standard Load(2017_drift)
Caltrans Standard Load

Turke
Cthers
N \ MIDAS/Civil
| Base Rl ] FOST-PROCESSOR
MVLD TRAC.

MOMENT -y
1.46982e+001
1.33017=+001
1.13052e+001
1.05087=+001
9.11219e+000
7.715692+000
£.319192+000
4.322692+000
3.52620e+000
2.12970e+000
0.000002+000

-6.43301=-001

HEY ELEM., 49
PRT, i-node
MAX.VAL.=
1.6964e+004

MVMRX: KGM-45

MRAX : None

MIN : None

FILE: EXTRRDOSED~

TUNIT: XN-m

DRIE: 06/24/2018
VIEW-DIRECTION

L

"
777>

Z: 0.383

INEEREENy

Standard Vehicular Load, KGM-45

Moving Load Tracer, KGM-45
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1. Traffic Load Models for Turkey

= Load/Moving Load Analysis Data > Vehicles
Define Standard Vehicular Load m
Define Standard Vehicular Load e
Standard Name
Standard Name [Turkey v]
[TurkeyI v]
) ) Vehicular Load Properties
Vehicular Load Properties Fo0 516
Vehicular Load M :
Vehicular Load Name : H30-524 shieviar toad flame
Vehicular Load Type :
Vehicular Load Type : hd S AR T
|
Define Standard Vehicular Load . . Define Standard Vehicular Load
2 £l
Pz Pz
I Standard Name P1 l l Standard Name
[Turkey i ] [TurkeyI - ]
---------------- 1 1 ]
I 1 ] . . T T - 1 . .
k TR D203 1 Vehicular Load Properties In Dz2—-Da Vehicular Load Properties
Vehicular Load Name H30-524 Vehicular Load Name : H20-516L
No Load (k) Spadng(m) w 0 Vehicular Load Type : ¥ [ Mo Load{kM) Spacing(m) w z Vehicular Load Type :
1 &0 4,25 ps O 1 40 4.25 Ps
2 240 4,25 pm O i ﬁg 4'2: Pm 0
3 240 9
dwi O P I dwi 0 Pe o
db1 0
db1 0 l l l l
dw2 0 T W 1 aiE b e w3
doz 0 o CTTTTTTmTRTRTTTRTRTITIIIINY G2 i ;
[ o J[ conel | [ o  J[ conce |
No Load(kM) Spacing(m) W 15 ktdfm Mo Load (kM) Spacing{m) w 10 kijm
e Standard Vehicular Load, H20-516 =
Standard Vehicular Load, H30-S24 pm 135 K el U ER el LEETy . Pm 90 kn
dwi 0 ktfm dwi O kN fm
dol1 0 m db1 0 m
dwz2 0 kM fm dw2 0 knjfm
doz o0 m doz 0 m
[ o J[ cancel J[ ooy | [ o J[ coned J[ ooy |
Standard Vehicular Load, H30-S24L Standard Vehicular Load, H20-516L
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2. Moving Load Optimization for Australia

= Now, the moving load optimization function can be applied with the Australia code as

well.

= Moving Load Optimization extends the capabilities of moving load analysis and helps

to significantly simplify the evaluation of critical vehicle locations. The critical

locations of vehicles can be identified in the transverse direction as well

longitudinal direction according to the code provision.

as

Civil 2019 (v1.1) Release Note

Moving Load Optimization (=

Lane Mame : Lo

Traffic Lane Optimization Properties

LLLL.

Start End

a = Eccentricity

= Load > Moving Load > Traffic Line/Surface Lane > Moving Load Optimization

Load > Moving Load > Moving Load Cases

Optimized Results for Exterior Girder by S1600

Optimization Lane 1 m
Lane Width 3 m
Anal. Lane Offset 1 m
Wheel Spacing 2 m
Margin 0 m
Eccentridty 1] m

Vehicular Load Distribution

Define Moving Load Case @
Load Caze Name : MO
Description :

Moving Load Optimization

Ehccompanw’ng Lane Factor

Mum of Loaded Lanes Scale Factor
1 1
Z 0.8
3 or more 0.4
Optimization
Min, Vehidle Distance 1 m

Load Case Data

_ _ Loaded Lane Lo -
(") Lane Element @) Cross Beam
Cross Beam Group Min. Mumber of Vehide a
Ci B
fo%s Sean v] Max. Mumber of Vehide 4
Skew
start 0 2] End 0 [E[deq Loading Effect
(7) Combined @ Independent
Mewing Direction
T Forward (7 Backward (@ Both Assignment Vehicle
Selection by Selected Vehide VL:51600 A
@ 2Points () Piding  (7) Mumber Scale Factor 1.0
0,0,0 m
0,0,0 n Vehide dass Scale
WL:51600 1
Operations
[ Add ] [ Insert ] [ Delete ]
Eccen. Span| =
No Elem (m) Start |:|
1 1 [ @ [ add | [ modify || Delete |
2 12 0| ™
2 17 ool I | 8
[ OK ] [ Cancel ] [ Apply ] [ QK J [ Cancel ] [ Apply

)

Traffic Line Lane Optimization

Moving Load Case

MibAS
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3. India IRS Bridge Rules: Railway Loads

= All the applicable railway loads could now directly be applied to any structure. The tractive and braking load of locomotive as well as wagon would be automatically
considered.

Define Standard Vehicular Load

= Loads> Moving Load> India> Vehicles> IRS Bridge Rules -~ Standard Name
IRS: Bridge Rules ~|

= Analysis> Moving Load Analysis Control > Railway Bridge Information

[~ Vehicular Load Properties

- Bridge Type for Impact/CDA Calculation 1 — Define Standard Vehicular Load Vefiicular Foad Name ] Broad Gauge-1676mm
- Standard Name
" Steel @~ RC [IRS: Bridge Rules = Vehicular Load Type [Broad Gauge-1676mm ~|
) Select Vehicle [Modified B.G. Loading 1987-1 2
- Railway Bridge Information Ve Coau Propertes - N
" - - odine .G. Loading =
- Vehicular Load Name | Heaw Mineratiioadings B.G. Standard Loading 1926-M.L.
Tracks Single v ) T . P12 ||B.G.Standard Loading 1926-B.L.
Vehicular Load Type eavy Mineral Loadings Y W Revised B.G. Loading 1975-WG1+WG1
e d . Broad Gauge-1676mm ‘,_l Revised B.G. Loading 1975-WAM4A+WAM4A
- Longitudinal Load Dispersion - Select Vehicle Metre Gauge-1000mm W |||  meemmmmmmmaaaod] {{Revised B.G. Loading 1975-Bo-Bo+Bo-Bo
Narrow Gauge-762mm - 0 D [[Revised B.G. Loading 1975-WAM4A
Sleeper Width |Type 2 _.J I 0 o TRt TREE v | Heawy Mineral Loadings L Revised B.G. Loading 1975-WAM4A+WAM4
Gondala . + & { |[Footoridge &Footpath Revised B.G. Loading 1975-WAM4A+WDM2
03 Wagon ko i i il o { 25t Loading-2008 Combination 1
Depth of fill(d) g m L e e s e | 25t Loading-2008 Combination 2
S T e e - == . 25t Loading-2008 Combination 3
) ) Train Pt P2 I3 (R £ B ML AN A W 5 L0CO- 25t Loading-2008 Combination 4
- Load I 2N R Sidd 2 2 _{U_ %_J_' _*_H’__U[*_ ‘ 25t Loading-2008 Combination 5
e o e 09 0 —He——He—i No P(tonf) D(m) | J|PFC Loading Combination 1
dD1 D1 D2 Dn__dDz £ 3 | e 1 505 I DFC Loading Combination 2
i DFC Loading Combination 3
25 195 MipFc Loading Combination 4
3 25 556 J|DFC Loading Combination 5
4 25 1.95 I
5 2r At
S ; e i : 25 1.95
f T s 9 25 556
. e 10 25 1.95
v 1 25 2.05
2z ~NHH i - &
oo Pl
[~ Longitudinal Forces
et
SN =
Tractive 50 tonf
| R
Braking for LOCO 25 % of P
[ Lo~
Braking for Train 134 % of W
4~ i~
e e
OK | Cancel Apply
~4~H

MibAS
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4. Nonlinear Elastic Links for Pushover Analysis
= Nonlinear behavior of the elastic links, i.e. comp.-only, tens.-only, multi-linear can be taken into account in the pushover analysis.

= Link forces imported from static analysis or construction stage analysis cannot be specified as initial loads for pushover analysis.

= Pushover > Control > Global Control

Pushover Global Control
Geometric Monlinearity Type Monlinear Analysis Option
(@) None (71 Large Displacements Permit Convergence Failure
Initial Load Max. Mumber of Substeps : 10

(@) Perform Nonlinear Static Analysis for Initial Load FERE 1 =
Convergence Criteria

() Import Static Analysis [ Construction Stage Analysis Results
- " Displacement Norm 0.001
- When the boundary conditions are different between
initial load and pushover load [“Farce Norm 0.001
-When the element forces in the last construction stage are [ Energy Norm 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
[T Axial Component Collapse/Buckli | - ping Spring Support : Comp.-Only, Tens.-Only, Multiinear Type
Beam/Column Trus: . . . . .
(@ Apply the nonlinear properties defined in Point Spring Bi-linear
[l support Upii ; Support for pushover analysis Elastic Links
Upliftin () Assumed as linear spring support for pushover analysis representing

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

[ Paint Spring Support & Elastic Link : Non Spring Support, the pushover hinge properties will be used for
pushover analysis.

Pushover Hinge Data Option

Data for Auto-Calculation of Strength

Assign Hinge Properties to Member
only for Moment-Rotation Beam/Column 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 f Slip Triinear Type
Reference Location only for Distributed Hinge

[¥]symmetric [C5] Q)] () Assumed as linear Elastic Link for pushover analysis
al 0.1 0.1

a2 0.05 L [ cale. Yield Surface of Beam considering Bu [ oK J [ Cancel

Bilinear | Slip Bilinear Type
Symmetric (&3] [&]

al 005 0.05

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

Pushover Global Control Pushover Analysis for the Pier and Shaft
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5. GSD - Crack Width Calculation as per IRC 112: 2011

= For any irregular section, both elastic and cracked-elastic crack width can be computed as per IRC 112: 2011 code.

= Excel report of the stress and crack width calculation can be obtained.

Civil 2019 (v1.1) Release Note

= GSD > Design Section > Crack width > Report

) B [ 8] E F G H K LkMKO P [} R
Crack Width
1. Material
Mame 40
fick 40,00 N/mm2
fem = fek=10{MFPa) 50,00 N/mm2
fctm = 0259*fck”(2/3) 3029282377 N/mm?

2. Calculation of Effective Area

Overall Depth h
Steel Centroid Depth d
Meutral Axis Depth X

Height of effective area  heeff = minl 25~ [h-d] . (h- = 113, H2)

Effective area A eff

3. Calculation of Crack Width

Stress in the bar os
Area of Tension steel within As
Rho_p.eff
Ecm
Alpha_e

(Eps_sm-Eps_cm) =
<06*0s/ Es

(Eps_sm-Eps_cm)

Bond coefficient(kl)

Strain distribution coefficient(k2)
NAD Value (k3)

NAD Value (k)

Cover to the bar ¢

Equivalent Diameter ©

S_r.max = k3*c + k1*k2*k4*w/Rho_peff
wik = §_rmax * { Eps_sm-Eps_cm)

CW limit {taking from the input given in serviceability parameters)

Crack Width Check

Property | Stress | CrackWidth ®

kt*fct efffRho_p eff*(1+Alpha_e*Rho_p effj/Es

203272 mm
157270 mm
1204.28 mm

27615 mm

83144.34 mm:z

FZE0 M
320699 mm?
004
| 20575.47 M
| 5.9977632

0.0001228
0.0002784

0.0002154

3105988471 rmrn

0.0678345 mm

0.30 rmrm

K

ﬂ File Edit Model Load Design Results Option Link Help
B ISR AL = N S e R L I B A U A7 *] L4 REAaa 5&e
Section View : Cvl_Pier Column | Interaction Curve | Moment-Curvature Curve | Stress Contour
Add New Section [SLS 'I E Concrete Ma)de
Name [¥] stress [ Imesh
Components
Crack Status Steel (@) Combined
() Elastic (@) Cracked elastic () Utimate State Stress Mesh VETrn B
General Section Design || User-defined Ratio of Modulus of Elasticity Apply (@) Exponential
" Works (Pre Made) Rebar/Conc. : 6 Steel/Conc. : 6 [ Decimal Point
-0 Matsrial
=@ RC:1 Coordinate Display
[E 1: CvI_M40 <Parabola-rectangl... Force and Stress in bars : (@) Section () Meutral Axis (@) Contour
O Steel
= Section
=] E:, Cvl_Pier Column
= Material
& RC: Cvl_M40 <Parabaola-rects
(3 Rebar Material Property : Fe500
-0 Shape N o o c o ©o 0 O o o © o © 6>NAINAIN
& 1:1200x2000 (RC) e
= Main Reinforcement .
& Point h ‘9 &
O Line ~
& Arc & .y o)
[ Rectangle - -
=[O Perimeter o - o
[dl Perimeter1, Rebar Dia(P s .
=~ Load Combination 0
O 1sLs @ L ®
@ 2zs1s2 <
kel e O
T
b =
] - o
-
® s o
- <
o <
* . o)
<
Iy <
MIN:-72.800 < @ @ @ o] @ el @ o @ o 0 Lo o)
~
- e
) -
-~
Sig_max = 104.152 aty = 934 atZ= 534 Unit : N/mm2
Sig_min = -72.7997 gty = -034 atZ = -534
cw = 0.0678345 CW Lim= 0.3 CW 0K I
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6. AASHTO LRFD 2016 update

= load Combination

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 M @ Steel () Concrete I SRC (D Steel Composite
EL CE
Load PS | BR Design Code : |AASHTOALRFD16 =
Combination CR PL ) . )

LimitState | SH | LS | W4 | WS | WL | FR U TG | SE | EQ | BL | IC | CcT | CcV s
Strength I o 1.75 | 1.00 | — — | 1.00 | 0.50/1.20 | vy16 vse | — — — — — @ 5T Only CS Only STHCS
(unless noted)

Strength IT Yo 1.35 | 100 | — — | 1.00 | 0.50/1.20 | vrg YsE — — — — —
Strength IIT Vp — 1.00) 10 — 1.00 | 0.50/1.20 Vbic YSE — — — — — Load Modifier : 1
145
4| Load Factors for P t Load

Strength IV W | — 1100| — | — [too]oson20]| — | — [ — [ — | =1 —1T= 9ad Factors for Permanent Loads (Yp)

/ 1 35 i i . . .501.2 1 Vi — — — — —
Strength ¥ i 1.35 1.00 10 § 100 | 1.00 | 0.50/1.20 TG YSE Load Factor for Settlement - 1
Extreme 1.0 YEQ 1.00 — — 1.00 — — — 1.00 — — — — [ structural Plate Box Structures{Metal Box Culverts)
Event z Live Load Factor for Service III : 0.8
Ef:;n]lie i 0.50 1.00 — — | 1.00 — — — — | 1.00 | 1.00 | 1.00 | 1.00 et
Service [ 100 | 1.00 | 100 L0 J 100|100 100120 v | 1 | — | — | — | — | — C=fisiordres Ll Ei R
Service I 1.00 | 1.30 | 100 | — — | 1.00 | 1.00/1.20 — — — — — — — [ — ] [ Cancel
Service I1I 1.00 Yz 1.00 | — — | 1.00 | 1.00/1.20 | vrg YsE — — — — —
Serviee IV 1.00 — 100 1.0 — 1.00 | 1.00/1.20 — 1.00 — — — — — — "

] Load Combinations Dialog

Fatigue I— — 1.50 — — — — — — — — — — — —
LL. IM & CE
only
Fatigue II— — 0.75 — — — — — — — — — — — —
LL. IM & CE
only

= Load factors of WS for Strength lll, Strength V, Service |, Service IV are changed from 1.4 to 1.0, 0.4 to 1.0, 0.3 to 1.0, 0.7 to 1.0, respectively.
* Load factor of permanent effects for Extreme Event | is changed from y, to 1.0. AASHTO-LRFD 2012 used a value for y, greater than 1.0.

MibAS
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6. AASHTO LRFD 2016 update

Civil 2019 (v1.1) Release Note

= Resistance Factor

Er

1.2
1.1 ¢ =0.583+0.25 L-II‘
\ C J
1 Prestressed
Non-prestressed
09 oty W W = m o= o= o= o=
) -’
0.8 1 - \
4 .
07 m‘:o.65+0.15[—’-1|
' \ ¢ /
0.6 { Compression Transition Tension
Controlled > Controlled
0.5 " -
0.001 0.002 0.003 0.004 0.005 0.006

0.007

1.2

1.1

0.9

0.8

0.7

0.6

0.5

AASHTO 2016
0.25(¢,-¢,,)
b 0.75<¢=075+—"——2<1.0
[EH _Ew‘]
Prestressed
-7 Non-prestressed
0.15(g, - ¢ ]
n 0.75=¢=0.75+ — 21219
(E-a - Ec-n’)
Compression Transition Tension
Controlled < > Controlled
Ea £ &y

t

= g, : compression-controlled strain limit in the extreme tension steel

= g, : tension-controlled strain limit in the extreme tension steel

MibAS
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7. Shell Design

= The design of reinforcement concrete shells as per Annex LL of EN 1992-2 is implemented.
= Shell design considers three membrane forces, two flexural moments, twisting moment and two transverse shear forces.

= This design feature can be applied to concrete shell structure, abutment walls / wing walls, under ground structures.

Civil 2019 (v1.1) Release Note

ipal Compressive Stresses

11
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7. Shell Design

Civil 2019 (v1.1) Release Note

Shell Design

Step 1. Define as a shell member

Define Sub-Domain
Domain
MName [ 1 - ] E]
Element Type Flabe
sub-Domain
Mame 1

Member Type ‘ [Shell

Rebar Direction
() Local
() Refrence Axis

Reference Axis

Rebar Dir. {CCW)

i [0.00,0.00,0.00 yz: |0.00,0.00,0.00

Dir. 1: Angle from UCS X' [v]  [deg]
Dir.2: angle from Dir, 1 90 [deq]
Element List
10200
[ Add ] [ Modfy | [ Delete |
Name Type Rebar Dir. Angle Elements
1 Shell UCs 0+530 1to200

Step 2. Define Rebar Data and Layer Thickness

4

Parameter for Sandwich Model
[ consider Iteration for Optimal Desian
Top Layer Thickness
Bottom Layer Thickness
Murnber of Ikerations

Convergence Tolerance

Shell Rebar for Checking
Type Name : 5L1
Element List : 1to200
| Shel
MName
Layer
5.1 _ _ _ _
@ Top-Dir.1 () Bot.-Dir. 1 ) Top-Dir.2 () Bot.-Dir.2
Add Rebar 1 P22 w | @ 300.000000
Add Rebar 2 NONE -
Cover to Rebar Center : 0.05

0.2 = h
0.2 = h
20
0.001

[ Add/Replace ] [ Delete ] [ Close

Step 3. Run Shell Design and Checking

|% Meshed Design '| ‘

% Design Criteria for Rebars...

B <jab/Shell Rebars for Checking...

% Shell Flexural Design...
B <hell Flexural Checking...
G chell Shear Checking...

12
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7. Shell Design

Civil 2019 (v1.1) Release Note

Shell Flexural Design/Checking

Result for Rebar

’Shell Flexural Design v]

Load Cases/Combinations

The followings can be displayed.

[She" Flexural Design

Load Cases/Combinations

Result for Concrete

The followings can be displayed.

|ALL covBINATION - ) 1. Membrane Axial Force |ALL COMBINATION »] (] 1. Membrane Axial Force
Design Force 2. Membrane Shear Force R 2. Mgm.brane Shear FFJrce
_ _ 3. Rebar Stress - - 3. Principal Compressive Stress of
@) Element () Avg. MNodal (@) Element () Awg. Nodal
4. As_req Concrete
@ Hement O width |1 |m (Required reinforcement area) @ EBement @ Width |1 |m
5.Rho_req
Display Cption (Required reinforcement ratio) Display Option
©Top  ()Bottom @ Both 6. Rebar Arrangement @ Top  (DBottom (@ Both
) Rebar (Dir.1) () Rebar (Dir.2) () Rebar (Dir.1) () Rebar (Dir.2)
— @ Concrete
() Concrete
Type of Display
Type of Display
¥ contour [ [¥]Legend [
[¥]contour .. [#]Legend [J
[values &)
[ values ()
Results Table
Dir-1 Dir-2 Conc
Elem Node POS CHK = — — = —— —
- . 1g_! SIg Imi -
Lcom (KNI} (kM) Ratio Lcom (kNATE) (kHiT) Ratio Lcom (KNI} (kM) Ratio
» Z
2 2| BOT NG LC3-st 139.52 TF1.16 0.18 | LC3-st 28.18 T21.21 0.04 | LC3-st 5855.31 4000.00 1.46
2z 3| TOP NG LC3-st 5714.92 80863 T.07 | LC3-st 114837 T743.06 1.55 | LC3-st 13.97 4000.00 0.00
2 3|BOT | NG LC3-st 138.39 771.16 0.18 | LC3-st 28.01 72121 0.04 | LC3-st 5856.79 4000.00 1.4
2 7|ToP  [NG LC3-st 2992.12 808.53 3.70 | LC3-st 52462 743.06 0.71 | LC3-st 69,89 4000.00 0.02
2 7| BOT OK LC3-st 7258 Tr.16 0.09 | LC3-5t 12.80 T21.21 0.02 | LC3-st 3040.47 4000.00 0.76
2 3| TOP NG LC3-st 309207 80863 3.82 | LC3-st 630.71 743.06 0.85 | LC3-st 2722 4000.00 0.01
2z 8| BOT OK LC3-st T5.42 TF1.16 0.10 | LC3-st 1538 T21.21 0.02 | LC3-st 3163.41 4000.00 079

13
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7. Shell Design

Civil 2019 (v1.1) Release Note

Shell Shear Checking

Result for Shear

-]

[shell Shear Checking The followings can be displayed.

Load Cases/Combinations

[ALL comBIvaTION

1.V_Edo
'] (o] 2. Shear Resistance for Concrete
3. Resistance Ratio

Design Force

(@) Element () Avg. Nodal

@ Element () Width m

Display Option

Type of Display

Contour [ Legend [
[T values )

@ v_Edo
(") Shear Resistance
(7 Resistance Ratio

Results Table

Shear Force Resistance
Elem Sub-Domain Lcom Node CHK
V_Edx W_Edy W_Edo . V_Rdc WV _Rds Aswils
[khim) (kNJm} (kMJm) ph_o [khim) (kM) [m*2imj)
2 2

2 L-B | LC2-zer 2| 0K -£3.10 176 4314 -0.04 11778 0.00 0.00
2 L-B | LC2-zer 3| 0K 4310 0.00 4310 -0.00 12637 0.00 0.00
2 L-B | LC2-zer 2 [ oK —£470 0.00 4470 -0.00 12637 0.00 0.00

14
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7. Shell Design

Civil 2019 (v1.1) Release Note

Design Concept of Shell Design

Slab components

Figure LL.1 — Shell element

* Shell or plate element subjected to membrane forces Nx,Ny,Nxy + flexural forces Mx,My,Mxy

* Resisted by resultant tensile forces of reinforcement + resultant compressive forces of concrete

Outer layers resist
bending moments
+ membrane forces

Inner layer resist
the transverse shear

Figure LL.2 — The sandwich model

MibAS
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7. Shell Design

Civil 2019 (v1.1) Release Note

Procedure of Shell Design

Check

plate force by analysis

prd
T~

Crack Checking
/Cracked

&

Define Sandwich model

Calculate Membrane Force

Calculate stress of reinforcement and concrete

Define Rebar Arrangement

& prd prd prd
~ T~ N T~

Calculate strength of reinforcement and concrete

Pl
~

Stress < Strength 2 O.K.

: Get from ‘Plate force(UL:UCS)’ tap of Plate Stress Table

16
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7. Shell Design

Civil 2019 (v1.1) Release Note

Procedure of Shell Design

Jo

fcm cm cm

where:
]
J2= (01 = 3 + (0= 03 + (05 = )]

‘13 = (01 - O-m) ({72 - O-m) (0-3 - O-m)
li=0y+ 05+ 0y

g, = (o + 0, + 03)/3

1

ST

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

o3=0

J I
¢=a—2+i£+ﬁ—1—1£0 = Uncracked, If ©>0.0, Cracked

Crack Checking

0

A=¢qcos |:%ar cos(Cy cnsSb?)} for cos3620

A=rcqcos [%——;“JI cos{=Cp cos SB)J for cos38<0

Ply Interfaces
4

Free-Edge
N\

¥

ot

— T
Fiber Free-Edge
Orientation

AN

1
B= 750
3,7k Differential %
For thin laminates ESIUGSS Gy
_ _ _ t
33 J 0,=Tyz=T_=0 emen X
cnsSé:——;’7 ¥ xz o3 Tyy
2
J2
B 1
1707409 Plate Stress (UL : UCS) Table
=1 = - — 2 Fxx Fyy Fxy Fmax Frmin
c=1-68(k-007) Elem | Load | Nodell pm) {kNim) (kNfm) (kNJm) (kNim)
k= fem [ 218
~f 218 | cLCBI 1 _18.198 0873 0319 0867  -18.203
Jem 218 | cLCBI 2| a7as2 0873 0275 0389 17157
218 | cLCB1 E: IR 1880 0.152 1859 | 17154
218 | cLCBI 1500 18198 1.860 0.108 1859 |  -18.198
1 I 4 I Plate Force(L] Plate Force Plate Force(UL:Local Plate Force(UL: F
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CIVIl 2019 Analysis & Design

7. Shell Design

Civil 2019 (v1.1) Release Note

Procedure of Shell Design

Define Sandwich model

——> [ | Consider Tteration for Optimal Design

Calculate Membrane Force

a
_ b
N,=N_—-
o
e
_ b
Nyt = N},
1
a
N =N_-t
.r Y
xy ¥

M

_*

a
M

¥

a
M

R
a

* Use ‘0.2*h’ as default value. Top Layer Thickness 0.2 : h
+ If check on “ Consider Iteration for optimal design”, —— e 0-2 - h
layer thickness will be calculated automatically. 20
0.001
[ Ok J [ Cloze

* The geometry of sandwich element has to be known to compute the membrane forces (Nxk, Nyk, Nxyk).

a M

‘be = JI\‘rx — + - Y Tz
a a
a.f 4:1’:{}:

JMJJEI = .L?\'ry — + - IF:il ar ¥Xr-.-.-.-
a a
a 4'1{ T AT

JM g = j\-'r . = + —=
e Ya a X

= o

J

Sandwich Thickness

Figure LL.2 — The sandwich model

MibAS
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Civil2019  Analysis & Design Civil 2019 (v1.1) Release Note

7. Shell Design

Procedure of Shell Design

Calculation of Sandwich Thickness for Optimal Design - 1

M,

)
h.d,.d,
T‘ Yes w No

N.N.N. MM _M / -
y r/“T/ ...41{1=M33[|M1

M=M, M=M, u
N= J"-':_ N= J’\Ty B 4 N
| | !
Wes _ resees No A
top fiber

Define Comp. / Tens. by sign of moment LSt Skt E=b_ j=t
]

k=compression layer ¥

l
] = tension layer Cal. of Resultant moment, M, M, Eq.(10) —> M,=M-Ne; e=d;—h/2

M
OE N OA=CIE M | €io Eq. (11) |—> M, =¢, fc(dj _%kj put 4= dZF
i
C, =dj(1— max|[1.0-2y, 0 )

ckO : 1st estimation of ck
ck : the depth of the compression block

c




CIVIl 2019 Analysis & Design

7. Shell Design

Civil 2019 (v1.1) Release Note

Procedure of Shell Design

Calculation of Sandwich Thickness for Optimal Design - 2

¢y Eq. (11)
Membrane force in compression layer. < i:
S . _ _ Il
azdj—?", akzh_zck,ajza—ak o a=d,—c,[2
ﬂ'* = IZ.FI—C* ]I|'|I2
N, =N 2 M h | '
“TMaa i N,-N,.N, Eq(1)
a M o
Ny =N,21-— ¥
a a
a, M, — | N, Egs.(4) or (8)
nyk = ny;_ a i
¢, Ea(®) +—>
Compression Force of Concrete . <
When N, <=|N| N|,\_<—|NM‘

k=compression layer
j = tension layer

Change the estimate of ¢,

1 1 2
N, = 3 (ka +N, ) -3 (ka -N,) +4N,,

Nd-*"""r)*r*"""rw Eq. (1)

When excluding ~,; <-

N

xvk

. Ny < ’|Nm|

N, = ‘Nw‘(‘ranak +cota, )

20
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7. Shell Design

Procedure of Shell Design

Calculation of Membrane Force in tension layer and Required Rebar Area

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

- v ; Nyar = Ny +‘Nx}k‘ cota, Calculate Comp. forces in reinforcement in compressed layer.
J"*'m-.Nm Egs.(2) & (3) In Gen, Ignore Comp. forces in reinforcement (Required rebar Area by comp. is 0)

* Ny =N, + }‘ny,r‘ranaqr
N, =N,-N,
Nu — Ny —N_'ﬂ Calculate membrane force in tensioned layer.
Ny =N, N,
2 . R . )
NMJ'-NM Egs & (3) Calculate tension forces in reinforcement in tension layer.

N, Egs.(4)or (8)

\ 4
Areq,x = Nxaj / fyd

Calculate required Rebar Area in tension layer.

Areq,y = Nyaj / fyd

MibAS 21
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7. Shell Design

Civil 2019 (v1.1) Release Note

Procedure of Shell Design

Calculate Force of reinforcement(Tension Layer) and concrete(Compression Layer)

Nyak: Nyax © tension forces in reinforcement placed in x and y direction in layer k

N : Concrete compression force in layer k

“INd
ka<_|N><yk’ Nykz—|kay E 1 Ny va2_|Nka|’ kaZ_|kav|
Ny =0 a, = 45°
a, = arctan M E Nxak:ka+‘nyk cota, =ka+‘nyk
N Ny = Ny +[N,, [tan e, = Ny, +[N,
N o :Nyk+‘nyk tan o, E ch:‘nyk (tanak+cotak):2‘Nka
Ng =[N,y [(tan a, +cotar, ) Ny
----------------------------------------------------------------- e W

Ny <Nyl Ny <IN, Ny <IN Ny =[N,
Nxak:Nyak:0 E Nyak=0
N =%(ka * Nyk)—%\/(ka Ny f + 4N, a, =arctan| —%

; [N,y

Ny = Nog [N cot e,

Ny =|N,y[(tan &, +cotar, )

22
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7. Shell Design

Civil 2019 (v1.1) Release Note

Procedure of Shell Design

_168.7167 +229.47(-80)

Modification of Tension force by considering the location of rebar

Distance from center section to center of outerRebar
Distance from center section to center of sandwich thickness

= yab —

obtained from:

Nyw=Y N, 22~ =398.18
Z yat — Z yab

Nyw=3 N, 2" _30818
" I yat — I yab

398.18

—17.72+23

53+23

53+17.72

53+23

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

23 mm. the comresponding tension forces at those levels. N'y‘,f and N}.ab, can be

=27.68 N/mm

=370.50 N/mm

—17.72 mm

4—‘ p— 2
Z e =53mm and

All the measurements in mm

W
Z

250 :r Y T—}X
S Sy Sy S wy

MibAS
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Civil 2019 Pre & Post-Processing Civil 2019 (v1.1) Release Note

1. Energy Result Graph for Time History Analysis

= Print out energy results graph for isolator and vibration control devices in the nonlinear time history analysis.

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

ITime History Energy Graph _ 170.

is0
[St’uctl.lre Energy Graph v] 120,

I e |

Time Histary Energy Graph Select

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

M (7] Kinetic Eneray (Ek)
B 7| Elastic Strain Energy (Es) s0.
| [¥] Damping Energy {Ed) 0.

[ gy
=
_,__.-F’-

|
—— |

- Summary -

|
|
|
f
] .
[
|
|
]

Energy (tonf -m)

A

FAl

A .l‘r lﬁl

'y in- -

ey o~ NV T Y e e
Plastic Deformation 0.0000 1.0000 2.0000 3.0000 4.0000 5.0000 €.0000 7.0000 B.0000 S.0000 10.0000

Q Time (sec)

A C

Max:1.775=+002
at 7.200 Hz

o
o
DD OO0 DDDO0O0DDD0O0D DD 00

HL-Dizectlntegraticn

1
1
:
1
1
/)UT: 180.0000 M EnizzoTe

170.0000
B Exi32.08)

v
m
I

1&€0.0000 T

5 150.0000 W == 156

1

1

1

i

o 2 5 140.0000 [ Edza.m)

i13o0.0000

120.0000
110.0000
ig00.0000
20.0000 ]
80.0000
70.0000
£0.0000

S0.0000 =
Max:1_ 775=+002
at 7.300 Hz

H Input Energy B Elastic Energy m Dissipated Energy

A C
A A c

- Summary -

Energy (tonf m)

a0.0000
/I 20.0000 -
|
|

10.0000 Min:0.000=+000

0.o000 it at 0.050 Hz

O D 0 B E 0.0000 1.0000 Z2.0000 3.0000 4.0000 S.0000 €.0000 7.0000 E6.0000 S.0000 10.0000

EA: ES+EH ES EH Time (sec)




Civil 2019 Pre & Post-Processing

1. Energy Result Graph for Time History Analysis

Civil 2019 (v1.1) Release Note

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

LD = 1 (D¥HA)

lstuct.lre Energy Graph 'l 4 o000
Time History Energy Graph Select
| ] Dissipated Inelastic Energy (Eh)
[Inelastic Hinge] —z- o000
M (V] Kinetic Eneray (Ek) -
=
M [ Elastic Strain Energy (Es) » =
SU— 2.0000
[ [¥]pamping Energy (Ed) g
B
[ [#] Masowell Damper Energy (Em)
[Qil Damper] 1.0000
| ] Velocity Dependent Device Energy (Ev)
[Viscous | Viscoelastic Damper]
M [V 5train Dependent Device Energy (Et) 0.0000 et
[Elas. + Inel.][Steel | Hyst. Isalator]
Time (sec)
M (7] 1solator Device Energy (Ea)
) ) LD = 1 (DYNA)
[] Plastic Strain Energy (Ep) 1050000
[Plastic Material (Plate]] 100.0000
§5.0000
M [V Input Eneray (Ei) 500000
B85.0000
B0.0000
Type of Display 75.0000
70.0000
mulative Value Type &£5.0000
I ) value I I (@ Percentage I Z | eo-n00e
E S55.0000
= | so.oooo0
Time History Load Case = | 450000
= | s0.0000
’ - as.oo0o00
a0.0000
25.0000
Display Options 20.0000
15.0000
() Na Fill @ Salid Fill 10.0000
5.0000
[ Percentage Text Result o-o8ea

1
0.00001.00002.00003.00004.00005.0000€.00007.00008.00005.000Q0.0000

0.0000@.00002.00003.00004.00005.00006.00007.00008.00005.00020. 0000

Time (sec)

[ R=YEETS
W Exie.5%
[ 2R
[ Bara7.281
O emiz. 12
W Evio.0m
Herom
[l Eci20.€e)
B =:200.08

- Summary -

Max:4_205e+000
at  S$.100 Hs

Min:{d.000e+000
at 0.010 Hs

W eniszw
W Exic.5m)
[ Rt
[ eara7.s%
O emis.18
. Ew(0.08)
W oe=i70m
[l Eci20.67)
B ea100.00

- Summary -

Hax:1.000e+002
at 5.100 Hz

Min:0.000e+000
at 0.010 Hs
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Civil 2019

Pre & Post-Processing

1. Energy Result Graph for Time History Analysis

Civil 2019 (v1.1) Release Note

ISh'uct_lre Energy Graph v]

Time History Energy Graph Select

I [¥] Dissipated Inelastic Energy (Eh)
[Inelastic Hinge]

Bl 7] inetic Energy (EK)
Il [#] Blastic Strain Energy (Es)
Damping Energy (Ed)

Maxwell Damper Energy (Em)
[Cil Damper]
Bl (V| velodity Dependent Device Energy (Ev)
[Viscous | Viscoelastic Damper]

I 7| strain Dependent Device Energy {Et)
[Elas. + Inel.][Steel | Hyst. Isalator]

B (7] 1solator Device Energy (Eo)

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

M (/] input Energy (Ei)

Type of Display
Cumulative Value Type

) Value @) Percentage

Time History Load Case

Display Options

") Mo Fill @ salid Fil

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

< Text result of the each energy ratio >

MIDAS/ Text Editor - [Appd_Time history analysis.spf]
File Edit View Window Help

DeE&EB = | dh o

=

A

b Al-FE @ ME

[ Percentage Text Result

\4

00001
o002

TIME HISTORY AWALVS IS | EMERGY RESULT PERCEMTATE :

TIME HISTORY LOADCASE NO. = 1

00003
00004
000E

00005
00007
noone

Energy Graph

Percentage
(&)

00003
00010 (]

Oissipated |Inelastic Energy [Inealstic Hingel

3.198

00011

D001z (2) Kinetic Energy

6.503

o012

n0014 (3) Elastic Strain Eneray

0.237

noniE
noo1e 4
o017

Danping Energy

37,396

noo1e (5

Mazwel| Damper Energy [0i1 Damper]
00019

3.149

00020 EE

st Yelocity Oependent Dewice Energw

0.000

00022
00023 (?

Strain Dependent Device [Steel | Hwst. lsolator]

£.953

00024

e (8) lsolator Device Energy

30,569

0028
D002y ]

Plastic Strain Eneray [Plastic Matrial (Plate)]

0.000

noozs
00029 (n
00030

e et e e | e | et e | e | e | e

Input Energy

100, 000

00031
000232

Error {Input Energy[Ei] - Energy Sumf{13~(91])

00033

MibAS
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Civil 2019 Pre & Post-Processing

1. Energy Result Graph for Time History Analysis

Civil 2019 (v1.1) Release Note

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

Tables Waorks Report

= Group

[E- =k Boundary Group : 3
P el Rt
-l Bndr Grp 2
i el Bndr Grp 1

4 Load Group : 0

‘iz Tendon Group @ 0

=7 Structure Group : 3

- SttGrp 3F [ Mode=3 . Elerment=h ]
StrtGrp 2F [ Mode=3 : Element=h ]
StrtGrp 1F [ Mode=6; Elerment=5 ]

StrtGrp 1F StrtGrp 2F
E”Fﬂ:ﬂ,ﬁd

StrtGrp 3F

o o | o
I
alaelag

b

var.”

N
f

o
\EN
\

< Result output of group distribution for each energy item >

Time History Energy Graph

I|I3r0u|;l Energy Graph = I

Elastic Strain Energy (Es) =l

Time History Energy Graph Select

nelastic Energy [ER)
LEk)

A Kinetic Ener
I]Elastc Strain Energy (Es) =l |—> 5 i
Damping nergy
- Structure Group / Boundary Group Input Energy (Ei)
[~ Siructure Total Energy
4 7 [ stortPage | [ MiDAS/Gen  [X Time History Energy Graph b
]
i SttGp 2F . e
W StGD TF o]
¥ Brdr Grp 3 B ot e
wBrdrGm 1 ] e
-c.:mi [ enss orp 220
g o.con- Bt Gep 2000
- - sumary -
Group Check w0 con0]
- Type of Display e s
v Curnulative Yalue Type
 Value &+ Percentage
- Time History Load Case e

[DYNA =

Display Options-

" No Fill & Sclid Fill

Percentage Text Result

MibAS
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Civil 2019 Pre & Post-Processing

2. Strain Output for Material Nonlinear Analysis

= Strain results are provided for plastic materials, i.e. Tresca, Von Mises, Mohr-Coulomb, Drucker-Prager, and Concrete Damage.

= Damage ratios for compression and tension are provided for the ‘Concrete Damage’ model.

Civil 2019 (v1.1) Release Note

4 strains - [P’liltE Strain

‘i—-_ Plate Strains
Load Cases/Combinations

3¢ solid Strains

[sT: LoAD

==

Step[NL Step:10

*)

() Total Strain | @) Plastic Strain

—

() Damage Ratio

Strain Options

@) Local

) ucs |Current ucs

[JPrint UCs Axis

Awva. Modal Active Only

(7) Element (@ Avg, Modal

@) Top () Bottom

Both Sides Abs Max

Components

) Vector
Positive Negative
Vector Scale Factor

Thickness 2

D) stnxx () Stnyy @) Stm-xy

Length 1.000000

=

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

s

H; Base

i
[
[
I
[
I
I
I
!
!
i

MIDRAS/Civil
POST-PROCESSOR

PLATE STRAIN

SIN-xy TOP
7.80281e-003
6.38828e-003
4.97376e-003
3.55923e-003
2.14470e-003
7.30170e-004
0.00000e+000
2.09889e-003
.51341e-003
.927942-003
.34247e-003
.75700e-003

ST: LOAD
IVG NODRL
STEP:10 5.F:1.000

MRE : 1304

MIN : 2872

FILE: MAT NONLINE~

UNIT:

DATE: 07/1&/2018
VIEW-DIRECTICN

X:-0.483
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Civil 2019 Pre & Post-Processing

2. Strain Output for Material Nonlinear Analysis

Civil 2019 (v1.1) Release Note

Displacement Participation Factar
Initial Element Force

W Imperfection

= Results > Tables > Results Tables > Plate/ Solid > Strain(local)/ Strain(Global)

3

<Plate Strain (local) menu>

Results

Tables ~

=8 peaction “H peaction

:? Displacements ‘? Displacements
Truss 4 Truss L4
Cable 4 Cable 4
Beam 4 Beam L]
Flate ' Faorce & Stress Plate »
Plane stress L4 ' Farce (Local} Plane Stress L3
Plane Strain 4 ' Force (Global) Plane Strain 4
Axisymmetric 4 - Force (Unit Length) Axisymmetric 4
salid 4 ' Stress (Local) Solid L
Wall H]E stress (Global) Wall ]

H Elastic Link ' Strain [Local) Elastic Link

B General Link B Strain (Global) General Link

L vibration Mode Shape L Vibratian Mode Shape

 Buckling Mode Shape ! Buckling Mode Shape

E Modal Results of RS F % Modal Results of RS
Story 4 Story L)
Inelastic Hinge » Inelastic Hinge 3
Time History Analysis 3 Time History Analysis 3
Heat of Hydration Analysis 4 Heat of Hydration Analysis ]
Tendon » Tendon L4
Composite Section For .5, 3 Composite Section For C.5, ]

Displacement Participation Factar »
Initial Element Force

W Imperfection

<Solid Strain (local) menu>

4/ [@ mpAs/Gen, [ Result-[Plate StrainqLocal)] x
Angle Comp
Strain-xx Strain-yy Strain-xy Strain-Max Strain-Min (ideg]) Max-Shear Darmage Damage
» 1
1|Loct ol 002 Cent 1.791e-001 1.197e-007 1.791e-001
- Bot| -2612e-004 1.651e-004|  0.000e+000 1551e-0048  -2.612e-004 90.0000 2.082e-004 1.791e-001 1.197e-007 1.791e-001
1/Loct ol 003 Cent Top| -4181e-004 2.482e-004|  0.000e+000 2482e-004)  -4.181e-004 90.0000 3.332e-004 2.768e-001 1.197e-007 2.768e-001
- Bot| -4.181e-004 2.482e-004|  0.000e+000 2.482e-0048  -4.181e-004 90.0000 3.332e-004 2.768e-001 1.197e-007 2.768e-001
1/Loct ol 004 Cent Top | -7.988e-004 4742e-004|  0.000e+000 4742e-004)  -7.988e-004 90.0000 6.365e-004 3.963e-001 1.197e-007 3.963e-001
- Bot| -7.988e-004 4.742¢-004|  0.000e+000 4.742e-0048  -7.988e-004 90.0000 6.365e-004 3.963e-001 1.197e-007 3.963e-001
1/Loct ol 005 Cent Top | -1237e-003 7.343e-004|  0.000e+000 7.343e-0048  -1.237e-003 90.0000 9.856e-004 4.946e-001 1.197e-007 4.946e-001
- Bot| -1.237e-003 7.343e-004|  0.000e+000 7.343e-0048  -1.237e-003 90.0000 9.856e-004 4.946e-001 1.197e-007 4.946e-001
1/Loct ol 006 Cent Top | -1708e-003 1.014e-003|  0.000e+000 1.014e-003§  -1.708e-003 90.0000 1.361e-003 5 690e-001 1.197e-007 5.690e-001
B Force & Stress - Bot| -1.708e-003| 1.014e-003| 0.000e+000| 1.014e-003] -1.708-003| -90.0000| 1.367e-003| 5.690e-001| 1.197e-007 | 5.690e-001
. 1/Loct ol 007 Cent Top | -2.197e-003 1.305e-003|  0.000e+000 1.305e-003  -2.197e-003 90.0000 1.751e-003 6.247e-001 1.197e-007 6.247e-001
y Force [Local) - Bot] -2.197e-003 1.305e-003 | 0.000e+000 1.305e-003 -2.197e-003 | -90.0000 1.751e-003 6.247e-001 1.197e-007 6.247e-001
w Force [Global) 1/Loct ol 008 Cent Top | -2693e-003 1.699e-003|  0.000e+000 1.599e-003  -2.693e-003 90.0000 2.146e-003 6.692e-001 1.197e-007 6.602e-001
- - Bot| -2.693e-003 1.599e-003 | 0.000e+000 1.599e-003  -2.693e-003 |  -90.0000 2.146e-003 6.692e-001 1.197e-007 6.692e-001
% Stress (Local) 1/Loct ol 009 Cent Topj -3.193e-003 1.896e-003|  0.000e+000 1.896e-003  -3.193e-003 90.0000 2.545e-003 7.069e-001 1.197e-007 7.069e-001
Stress (Global) - Bot) -3.193e-003 1.896e-003 | 0.000e+000 1.896e-003  -3.193e-003 | -90.0000 2.545e-003 7.069¢-001 1.197e-007 7.069-001
- 1/Loct ol 010 Cent Top | -3695e-003 2.193e-003|  0.000e+000 2.193e-0038  -3.695e-003 90.0000 2.944e-003 7.352e-001 1.197e-007 7.352e-001
% Strain (Local) - Bot| -3.695e-003 2.193e-003|  0.000e+000 2.193e-0038  -3.695¢-003 |  -90.0000 2.944e-003 7.352e-001 1.197e-007 7.352¢-001
n | | 1|Lpct | o011 Cent Top | -4197e-003 2.492e-003|  0.000e+000 2.492e-003)  -4.197e-003 90.0000 3.344e-003 7.673e-001 1.197e-007 7.573e-001
ﬁ.‘ Strain (Global) - e Bot| -4.197e-003 2492e-003|  0.000e+000 2492e-0038  -4197e-003 |  -90.0000 3.344e-003 7.573e-001 1.197e-007 7.573e-001
1/Loct | 012 Cent Top | -4700e-003 2.790e-003|  0.000e+000 2.790e-0038  -4.700e-003 90.0000 3.745e-003 7.793e-001 1.197e-007 7.793e-001
- e Bot| -4.700e-003 2790e-003|  0.000e+000 2.790e-003)  -4700e-003 | -90.0000 3.745e-003 7.793e-001 1.197e-007 7.793e-001
1/Loct ol 013 Cent Top | -6.203e-003 3.089e-003|  0.000e+000 3.089e-003§  -5.203e-003 90.0000 4.146e-003 7.996e-001 1.197e-007 7.996e-001
- Bot| -5203e-003 3.089-003|  0.000e+000 3.08%-0038  -5203e-003 | -90.0000 4.146e-003 7.996e-001 1.197e-007 7.996e-001
1/Loct ol 014 Cent Top | -6708e-003 3.388e-003|  0.000e+000 3.388e-003)  -5.708e-003 90.0000 4.547e-003 8.101e-001 1.197e-007 8.101e-001
- Bot| -5706e-003 3.388e-003|  0.000e+000 3.388e-003)  -5.708e-003 | -90.0000 4.547e-003 8.101e-001 1.197e-007 8.101e-001
1/Loct nl 015 Cent Top | -6.209e-003 3.686e-003|  0.000e+000 3.686e-003)  -6.209e-003 90.0000 4.948e-003 8.206e-001 1.197e-007 8.206e-001
- Bot| -6.209e-003 3686e-003|  0.000e+000 3686e-003)  -6.209e-003 | -90.0000 4.948e-003 8 206e-001 1.197e-007 8.208e-001
1/LDG1 nl 016 Cent Top | -6713e-003 3.985e-003|  0.000e+000 3.985e-003)  -6.713e-003 90.0000 5.348e-003 8.311e-001 1.197e-007 8.311e-001
- Bot| -6.713e-003 3.985e-003|  0.000e+000 3.98%e-003)  -6.713e-003| -90.0000 5.349e-003 8.311e-001 1.197e-007 8.311e-001
1/LDG1 nl 017 Cent Top | -7.217e-003 4.285e-003 | 0.000e+000 4.285e-003)  -7.217e-003 90.0000 5.751e-003 8.416e-001 1.197e-007 8.416e-001
- Bot| -7.217e-003 4.285e-003|  0.000e+000 4.28%e-0038  -7.217e-003 | -90.0000 5.751e-003 8.416e-001 1.197e-007 8.416e-001
1/LDc1 ol 018 Cent Top | -7.722e-003 4.584e-003|  0.000e+000 6.153e-003 8.521e-001 1.197e-007 8.521e-001
I\ Pite Totd Sreinll) hPlate Plastic Strain(L)/ — —— —— ——— —
Plate St ble
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3. Multi-linear force-deformation function for Point Spring Support and Elastic Link

= Multi-linear curve for Point Spring Support and Elastic Link can be defined as a function without limitation in terms of number of data.

< Previous version > < Civil 2019 (v1.1) >
Point Elastic F -
Spring  Link Paint Elastic
Spring ™ Link~
W i Point Spring s Elastic Link Add/Modify/Show Deformation-Forces Function [
Fn : : Fr. . :
; - | Deformation-Forces Function [=" Deformation-Forces Function Name Type
[Pomt Spring Supports h ] E] 01 @) Force (©) Moment. () Symmetric
— [ Node lement [INTRS) Mass Loafll Node Element JEENOEEDY Mass _Load
[ aunda ) ) -~
[pefaut 7) [ Boundany v ‘ I
- - = 1 | 0.0000000 | 0.0000000 4000 L
Options [Polnt Spring Supports b ] E] [Hastc ol v] E] 2 | 10.000000 | 10000.000 12000 il
| 20.000000 | 12000.000
® Add O Replace O Delete Boundary Group Name Boundary Group Name | 30.000000 | 13000.000 10000
Default - 5 | 40.000000 | 13800.000
Point Spring {Local Direction) [DE{EUlt '] E] [ ] E] =1 =0 000000 [ 12000000 | =| | = /
— Options 7| 50.000000 | 12200.000 = eooo
Type  |Multi-Linear - Optians @ Add CiBEE= 2 | 70.000000 | 12200000 2000
® Add @ Renl = 9 | 80.000000 | 14560.000 /
isezes Lo/lhes 10 | 20.000000 | 14500.000 2000
Fiy) — Elastic Link Data 11 100.00000 | 14660.000 )
c Paint Spring (Local Direction) T = 12 L o s 10 20 3 4 s0 € 70 B0 S0 100
ype Multi-Linear hd - dfx)
— Type Multi-Linear -
L1 b Direction Dx -
Deformation-Forces Function Deformation-Forces Function
02 ][] [0t - &) Add/Modify/Show Deformation-Forces Function =
Multi-Linear Type Direction  |Dz(-) - Shear Spring Location Name Type
Unsymmetric - oz (@) Force () Moment () Unsymmetric
Dist, Ratic From End 1 : 0.5
X:om v kM dx) Fiy) |~
a 0 0 (mm) (kN) L2000 |
Beta Angle : 0 > [deq] 1] 0.0000000 | 0.0000000 L
b 0 0 2 | 10.000000 | 10000.000 8000
A : . 3 | 20.000000 | 12000.000 /
c 0 0 || Multi-linear is defined S |l o
d 0 0 : : £ | 40.000000 | 13800.000
as6 points in the [ Copy Elastic Link & | 50.000000 [ 14000.000 ||= -2000
e 0 0 : : P 7| 50.000000 | 14200.000 /
previous version. Node Inc. (@) Distance = TiocosmodlliEsioona —7000
f 0 0 fixis @ x ¥ z 5 | 20.000000 | 14560.000 .
) 10| 50.000000 | 14500.000 raoee -
Direction | Dx(+) - Distances: i 11 | 100.00000 | 14660.000 imom0
{Example : 5,3, 4.5, 3@5.0) 12 L -1z0 -100 -80 -€0 -0 -20 o 20 &0 € 80 100
- d(x)
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4. Rail Track Analysis Report with the US Unit Setting

= Rail Track Analysis report supports the US unit system as well as Sl unit system.

Civil 2019 (v1.1) Release Note

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

Rail Track Analysis Report

Working Directory E:os22WSampletSample Model File'Yt

Sample Model File_Add1_RelativeDisp.mch -
Sample Model File_Add1_RelativeDisp_Mov1l.mch T
Sample Model File_Add1_RelativeDisp_Mov2.mch
Sample Model File_Add1_RelativeDisp_Mov3.mch
Sample Model File_Add1_RelativeDisp_Mov4.mch
Sample Model File_Add1_RelativeDisp_Mov5.mch
Sample Model File_Add1_RelativeDisp_Maova.mch
Sample Model File_Add1_RelativeDisp_Mov7.mch
Sample Model File_Add1_RelativeDisp_Mova.mch
Sample Model File_Add1_RelativeDisp_Movd.mch
Sample Model File_AddZ2_RotationAngle. mch X

m

Unit Setting
) N-mm

Chedking Criteria
Maximum permissible additional rail stresses

Compressive siress 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

Lo ]

Cancel

|

Sample Model File_Addl_RelativeDisp - Microsoft Excel o @
Pagelayout  Formylas  Data R Viey 2@ = =
oy g S Tl
woas ey & e B0 g T TAT M
[EER = 3 Delete - | [§]~
Paste B I U- . — 5= - @@, o, 5 | %000 Conditionsl Format Cell Sort & Find &
- 4 = B =3 A 00 +0 | £ ormatting ~ as Table ~ Styles = | HEIFormat~ | 2~ Fijter~ Select~
Clipboard 1 Font ) Alignment Number E Styles Cells Editing
R81 - £ =
A B © D E F G H 1 J K L M N [5) P ?
40
41 2) Stress in Rail due to Braking & Traction
42
43 Max tensile Stress in Rail = 10.00 ksi
44 Max Compressive Stress in Rail = -7.83 ksi
45
46
AT [ 1200e001
48 Rail Axial Stress due to Braking & Traction
49
= b00E:+0: —F
51
52 TIEI
53
54 00Es20
55
56 1.000500
57| T

79
20 3) Stress in Rail due to Vertical Bending

81

82 Max tensile Stress in Rail = 1.270E+00 ksi

22 Mav Samnracsive Strace in Bail — 4 AEASLNN kei
4 4 b H | Results Summary Sheet M AT e Stress Plot(Brak.&Trac. Stress Plot(Vertical Load Stress Plot(Temp.+Brak.+Vert. 4

Ready |

-

[Em@mexc U &

Report Setting to the US unit

Rail Track Analysis Report
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5. Data Interface with GTS NX

= Reactions from Point Spring Support can be exported to GTS NX.

Civil 2019 (v1.1) Release Note

= Force-displacement results of soil can be imported from GTS NX into midas Civil, and the input data of the multi-linear Point Spring Supports are updated.

= 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 Modal Results
Target Nodes

() Al (By Supports, Spec. Disp)

() Selected Nodes

Output Data
Analysis Set
Step

Result Type

Result Components

’User Defined Y] E]

’NS_ewerg-I step3 ']

Monlinear Static{In-situ /

’Reacﬁcns - ]

E 3

[ 0K

J[concel J[ ooy |

Hi stages

AR

MIDAS/Civil
BOST-PROCESSOR

REACTION FORCE
FORCE-KYZ
MIN. REACTION
NODE=296
FX:  0.0000E+000

FY¥:  0.0000E+000

FZr  1.9212E+001

FXYZ: 1.9212E+001

t

MAX. REACTION
NODE=370

FX: -7.1830E+001
FY:  1.1342E-002
FZr  1.0S78E+002
FX¥Z: 1.2786E+002

SIAGE:Stage 3
CS: DEAD LORD
1257

X - 370

MIN : 296

FILE: I_COMPOSIT~

WNIT: &N
DATE: 07/07/2018
“VIEW-DIRECTION @

il a5 & & & oS

st
s :
S

MibAS
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6. Tekla Structure 2018 Interface

= Tekla Structures interface is a tool provided to speed up the entire modeling, analysis, and design procedure of a structure by direct data transfer with midas Civil.

= Data transfer is limited to structural elements.

= Tekla Structure interface enables us to directly transfer a Tekla model data to midas Civil, and delivery back to the Tekla model file. midas Civil text file (*.mct) is used

for the roundtrip.

Civil 2019 (v1.1) Release Note

File > Import > midas Civil MCT File
File > Export > midas Civil MCT File

= s i g 3 94 s

T e T

Civil

S

Al

| Gty | feawres ] Tellac>Gen

MATERIAL

ELEMENT TYPE/
ROTATIONS

2D ELEMENTS

BOUNDARY CONDITIONS

STATIC LOAD

MERGE OPTION

concrete
steel
pre cast - wood and other types
Material user defined
vertical column
inclined column
straight beam
curved beam
Slab
vertical panel
Concrete panels and slab
support
beam end release
section offset

self weigth

linear load
(uniform or trapezoidal)

new element

new element that
divide other elements

topology changes

<>

<>

<>

<>

<>

<>

<>

>

<>

>

<>

>

<>

<>

<>

<>

<>
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