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Agenda

* Modeling Philosophy
* Similarities in workflow in midas Civil & MDX
* MDX result verification using midas Civil

* Using midas Civil for more complex problems
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MODELING

Three main modeling methods
e 2D Grillage models
* 3D Grillage models
* Meshed Finite Element model

MIDAS
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2D MODELING

¢ Most common modeling method
* Modeled as orthogonal or skewed grillage depending on site requirements

MDX J
fa) Orthogonal grillage midas CIVII J
[y MDX /
II//II//I/I//////III ///l///[[
(b) Grillage for spans with small skew <20° midas Civil J
MDX X
Fc} Grillage for spans with large skew (> 20°) midas Civil J

MIDAS
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3D MODELING

* 3D Grillages are quite useful when dealing with ladder deck bridges

t ¢ ¢ ' MDX X
¢ . . $

Elements represent!ng main girders, cross girders and trimmer girders midas Civil
—— Elements representing deck slab

MIDAS
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FINITE ELEMENT MODELING

* More realistic structural response. Accurate representation of local and
global responses.

* Models can be built using combination of plate and beam elements.

MDX X
midas Civil /

MIDAS
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Conclusion

* For simple projects including 2D grillage with skew < 20°, either MIDX or
midas Civil can be used for the preliminary design

* Owingto similarity of input/output, midas Civil/MDX can be used to verify the results

* For bridges with skew > 20°, MDX can be used with some spreadsheet
calculations to support large skew, or midas Civil can be used directly

* For bridges requiring Finite Element Modeling, midas Civil can be used

MIDAS
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Similarity in workflow

|5 Base B

Fo | Fours |
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Similarity in workflow

zmrrlmiﬁmn-ls;am'

Four- | FPaprs

Girder Type e ite Steel [ - del

Span Information 140, 175, 140
Support Skew Angle 0
[[IRadus 0 f Type
Boundary
" Bearing Type
Abutment
Bearing Type
Elastic Link Stiffness
abutment K 1e+010 ipsift K

@ With SubStructure
© Fixed
1e+010 s ift

kios/ft Ky kios/ft
Elastic Link Length 1 ft

Pier Kx 1e+010 1e+010
L Advanced

Pier

[¥] Pier Cap

Material
Pier Support

3 s imes 7))
Length 41 ft

E} Spring Stiffness
Height 30 ft | Advanced...

ft Advanced

f

Layout Offset 0

1e+010 kips/Ft

Kz 1e+010 kips/ft

O YT S—|

© Fixed ~ Sorina Support

) (

saveAs.. |

MIDAS
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Similarity in workflow

pE—,
< Section Data , @

DB/User | value | SRC | Combined | PSC | Tapered Composite

Section ID I1 Name ISe:tlorl I-1
Section Type : Steel-1 A
Slab Width 114 in
Girder : Num G crc jo in
i~ Slab
Bc 114 in

Hh 2.5 in

—Girder
‘Wb Sphce Locahons Flange Sphce Locations He |69 [tw [s |in
BL |16 | B2 |18 |in
Bt |0 B2 |0 in
| Web Degth | | TopPongewsan | — e "
B3 |0 in
I Wab Thickness. I Top Flange Thickness Stiffener... |
‘,f I
Eibiael Shipe S | BomomFlangewian | -~ Materil
Display Cenrold Select Material from DB ...
Es/Ec 7.95797  Ds/Dc 3.27168
Cover Flates Batom Flange Thicknass
P 0.3 0.2
I I ' FEM " Equation ¢ Fe
r Multiple Modulus of Elasticity

Es/Ec (Creep) 1]

Es/Ec (Shrinkage) 1]
CANCEL WIZARD HELF ACCERT Offset :  Center-Center
[¥ Consider Shear Deformation.
Besdy | Change Offset ...
Show Calculation Results... | 0K Cancel Apply

MIDAS
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Similarity in workflow

Temperature Load

) Temperature Difference (AT) J ;
Type of Construction - B - - C I+ I+ 1’3 System Temp.
' (a) Heating (b) Cooling .
4" Modal Tem
100mm surfacing | e 1 p'
Element Temp. Beam Section
T b 8 T Temp. Gradient Temp.
| “\_lha
3a. Concrete slab h
100mm surfacing AT, i
AT, h
hy= 0.3h but 0.15m .
- g = 03h but 2010m ho= h,= 0.20h but £0.25m Section Type
ut 0.25m h,= h;= 0.25h but <0.20m
hs= 0.3k but <0.10m + i
Bz S <00y, (7 General (@ PSC/Composite
lSforhmm ilabs.h hf is limited h| AT, | AT, | AT, | AT,
Yy h = h,= h, m T
b Conorelebeams | . 02|-20|-05|-05[-15
100 i bl A A A 0.4|-45|-14|-10|-35
mm_ surfacing 02| 85(35|05 gg :‘752 :}g :}g :gg TDP
_L_‘ - 0.4(120(30 (1.5 o) W B r 1
9\31‘22 0120 515 ~05|-101|-65 I HITT —
Ha, T2
2] Wax, Design T Change, Change of Length or Stress s Applicable, H2Ta
3 [ and Max. Length either without or between Expansion Joints H]IT‘]l
[ 4 ! JobName: Subject X
| 5 | Job Number. | Onginator | | Checker |
] Bottom
|_7_input Data;
=
| 9 | SummerTemp Tw=[ 1300 Tw = Temp. exceeded only 1% of time durng summer months 2
| 10 | Mean Temp  Tm=| 800 Tm = Mean temp. during normal construction season Section Temperatures
1| Winter Temp, Te=| 460 Tc = Temp, exceeded 99% of time dunng wanter months
2| Length, L =| 500,00 L = Length of budding or structure 10 be considered
] Heated Buildng?|  Yes Initial 0 cl
| 14 | Air Conditioned Buildng?|  Yes
| 15 | Fixed Base Columns?|  No .
36 | Vastly Uneg End Stfi7__No Material @ Element () Input
7
18 1
: Bast. [0 | kime
2 De ne Max, Design Temperature Change, AT, per Ref, #1;
21 | Temp. Change, aT1 =| AT = Tw-Tm
2| Temp. Change, AT2 =| F AT2 =TerTe T"‘IEfTI'I Cl lmfl
23 | Maximum Design AT =| 'F AT = Maxamum of ATt or 4T2
24 |
e CPYTIVTT T FT e T T Ref. @ Top (7 Bottom
| 2 | ¥ « = Coeficient of thermal expansion for steal ifrom Ref #2) .
2| al A 5L = a*aTHL*12) = o*(L"12VE = F(L12W(A’E) where: o = F/A B IE:' Secton @ 0 mm
) [
2 For Restrained Ends, Calculat ge in the Unit Stress Due 1o Temperature Change:
Mod. of Elasticity, € E = 29000 {assumed moduus of elasticity for steel) H1 'E} @ 0 mm
|31 Thermal Exp. Coef, 0 ni*F o= Coeficient of thermal expansion for steel ifrom Ref #2) 1
32| StessChange. 3o =] 943 |mi 0= 'EAST H2 e @ 0 mm
33
38 | {from Ref. #1, Figure 1 for: AT <= 25, Listow) = 600 &
| % Length L(ahw)=ﬁ for: 25 < AT > 70, Listow) = {200/45)" 21+(600+25°(200445)) & T1 e T2 il
37 | | for: AT >= 70, Lissow) = 400 &
El Ris[ 015 R1 = +0 15 if building is heated and air-conditioned, else 0 =
» = 0 Rz = -0.33 # buiding is unheated, eise 0 [ Add ] [ Modify ] [ Delete ]
| R =) 0 R =-0.15 if columns are fixed base in length direction. else 0
=0 Ra = 0 R4 =-0.25  bldg_has vastly greater stéfness at one end. else 0
i v Thermal Effects [ General Thermal Effects Cak.
: Mo. Ref B H1  H2 —

i AS
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Modeling Features for Practical Analysis

EUROQCODE |v | Moving Load Analysis Control Data ﬂ Define Standard Vehicular Load ﬁ
i~ Truck/Train Load Contral Option Standard N,
Canada -
Analysis Method
ES ’7 QE= e s ‘ r~Vehicular Load Properties
Load Point Selection Vehicular Load Name : IMIGD[J
EUROQCODE ’7 * Influence Line Dependent Point = All Points ‘ Vehicular Load Type : |M1600 ;I
- i~ Influence Generating Paints Dynamic Load Allowance : |0‘4
Australia
& Number [Line Element : 3 5 Design Lane : 3.2 m
Russia " Distance between Points : 0.3 - PL Pz Pz P4 P5 P P? Pz Pa  Pu Pu P
Korea E— u 1 l l 1 l l 1 l l l l 1
KSCE‘—LSD’IE i Plate Frame ‘} Di Dz Dz Da D5 De—D7 D2 D3 D Du Di2 ‘
FCEI'ItEf (‘Nnrmal I--------------------------------I
I i
China & Center +MNodal : - N
[ Stress Calculation ¥ Combined Stress Calculation No Load Spadno(ml| -~ W L
In d E 1 120 1.25
2 120 125
TEli n - Calculation Filters i ig i;g =
¥ Reactions 5 120 125
- ¥ Al i Group : I - 6 120 6.25
Transverse - 7 130 Infnte
= [ Displacements 3 120 125
i Al i~ Group : I - 9 120 1.25
1 10
[ Forces/Moments
o« al i Group : I - Ll - o o
ez g Earall| IHIM
Al She; s ;Egg
Elem Load Part Component (kN) I 5 =
24 [ mm{max)| J[45] Shear-z 0.00 000
34 | mm{max)| J[45] Torsion 0.00 0. |
24 [ mm{max})| J[45] Moment-y 0.00 0.0/
85 | mm(max)|  145] Shear-z 0.00 0.0
85 | mm{ma:x) 145] Torsion 0.00 0.00 - A
85 | mm(max)|  I[45] Moment-y 0.00 0.00 -100.84 0.00
85 | mm(max)| J[46] Shear-z 0.00 0.00 3263 120 : 0.00
85 | mm{max)| J[45] Torsion 0.00 0.00 -75.20 16.20 683.34 0.00
85 | mm(max)| J[45] Moment-y 0.00 0.00 15851 023 78765 0.00
858 | mm(max)| I[45] Shear-z 0.00 0.00 33.63 -0.76 -111.57 0.00
86 | mm(max)| I[45] Torsion 0.00 0.00 -53.63 475 652.28 0.00
85 | mm(max)|  146] Moment-y 0.00 0.00 7456 347 78765 0.00
86 | mm(max)| J[47] Shear-z 0.00 0.00 33.63 -0.76 -151.93 0.00
86 | mm(max)| J[47] Torsion 0.00 0.00 -53.63 475 762.13 0.00
86 | mm(max)| J[47] Moment-y 0.00 0.00 13287 1197 91115 000 .
[+ |\ Result By Max Value-{Beam Force] / L | E

MIDAS
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MDX result verification in midas Civil

Effects of Live Load

Bandng Stress in Bottom Flange
Bandng Stress in Top Flange
Deflection from Dead Load 1
Deflection from Dead Load 2
Shamr Strans in Wiah :I
Chpey | Closa Seve l Frint | Foom- aop Span- Spans | Feiue- | Faure
Live Load DeFlection
GIRDEE 4
1.2 3
i
£ 1.0
0.8
Moving Load Cases Node 486
o Myma: MVL2 | H=ge.24
! L ¥=-5.352
Key Element: Z=-10.98
11 k Scale Factor:
0.2 E Parts
® i Owyr O
0.0 Os3mr O j
\_._,_//\\—u-—/\“‘-.__-—/ Components
0.2 OFx OFy OFz
0,00 TIRET E77.74 O mMx @My OmMz
C P HOOVES 70~ [T0.PLT  7-04-2003 1143 g Feet. vb o i Maximum Value :
Feasdy |

MIDAS
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MDX result verification in midas Civil

m H “ » ¢
EE o cam o pasaver  romaRAs DA MVEW  VEW  DOROMR ° e H °
= Heating Condition — Bending M tD
B %5 R s — eatin ondition enain omen lagram
R Copy + .
Fade s\ " A . "
'.'1 N Foomat S swrtm o . . e =
Cretons . oot Abgrmant [V
A - > fe
- 8 c o E £ G " 1 ‘
! CONCRETE SLAB ON GRADE ANALYSIS | Ve
2 §0r Siab Subjectnd 35 Interice Coaxantiated Post o Whee! Loading
3 Asvpming Slab b Reindorced bor Shiind, and 1 ratune Ondy
. 258 igme | Supect |
4§ o Wb | [Ongeator] 1ot |
.
7 loput Data:
' L W
’ S Thokness 1+
0w Concente Stengeh e v
1] Conc Unt Weight we » TeaSen
2 Rentrceg Yeld & »
1 Subgrade Mok, k ¢
M Concentrated Load. P » Contnt v A4 !
L] Contait Aved Acr T T
% Factce of Sofety, FS » Ly ovn)
1 Oowsl B Da_ & » Contrete Sab oo Grode
] Dowel Bar Space, s *
" Comt Jort WA, 2 » Leorcate T ent g v et (A s pen | Me 0t
o Sort Spoceg L v ¥ 8 Conen 1 rrtr.n'-uvmm ¥
21 Teeguesturs Range AT » —— e —— v
7] reose e dtesd i+ r %-.
2
wz 5 Fan O
P
®
n S8umey) Lreardincad Slad wih reencr 10ad ondton)
»
2 Ec = 3¥'wett 5°SORTY 'e)
x MR » S"SORTI 'c) (Swe sevnle wreeg® o Sesare) . o ® -
»n W MRYI2V2EY 12000 Gor ¥ o 1 wem)
N = Heating Condition — Deflection Shape
» 3 B Le = ECTI ISy 20 M0 25
] - b« SORT(I 6020020 6751, v 2 < 17241
3 Forttest Rlncwns| 12122 foo  Sleca = SP(le) 2 V2 UNLRNO 6355) et v
¥ Fo2lcods Rpsaamyv| NA e R2iacten » NA
» Famew o] 18578 Jou Fhstew) » MRFS Fi{aliow) >= R{sctusl). OX.
» Shone: Effect of 2t 10sd was wot conidernd. v

35 Chech Slad Bearing Suess: (Iswurmeg warion) suess wnd rtenss load) et 4

e At n fpncna = PiAs

41 Foosew) » o~ Fpialon) = & 'UR Tplaliow) »= fpfacuatl O X,
)

£ Chech Slad Punching Shear Stress: (ASwemng worung stess and etenie load] [ R

L el H00 n Do« "SCRTIAL) (sawmmd £of tereein’)

&% Masens = L Wncked = PAT'Desd 1)

u Frptem) v L3 Fuiatew) » 0 2TUR Fviaiow) >~ Mactuall, OX,

Di¢  SabeaGeade  PCA TG 3Wheel Load Ay TaPost Losd MA G Toden L
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MDX result verification in midas Civil

Resultant Force Diagram

H’,‘ Base = h"i

‘Reactions  Deformati

e

Load Cases/Combinations
(5T W of Girders ~) )

[Tvalues  [LJ Reverse
Top Alignment
Qutput Section Location
1 3 @Al =25 ~ S

Virtual Load Part Axal Shear-Y Shear-Z Torsion Moment-Y Moment-Z | =
Beam (kgf) (kaf) (kaf) (kgf*m) (kgf*m) (kgf*m)
» SW of Girders. | 501.74 -245.62 -Z219.74 14.80 2636.96 -243.32
2 [ SW of Girders 1 501.74 24562 -1870.81 2275 5130.62 56.13
e 2 [ wind I 150.65 -186.07 257451 2265 88.46 -141.15
2 [ Wind 1 150.65 -186.07 223568 1470 2B37.74 8571
2 Temp I 150.65 -186.07 -2574.51 2265 8546 -141.15
2 Temp J 150.65 -186.07 223568 1470 283774 8571
2 | Wv-P(max) I 1954.27 238.15 2565.28 337.16 10103.30 662.73
2 | MV-P{max) J 1954.27 438.15 2565.28 337.16 20877.30 1368.01 |[=
2 [ Wv-Nal) I 1936.95 1247 51 B770.18 -1282.31 10014.00 85963 ||
2 | MV-N(ally J 1936.99 -1247.51 -B770.18 -1292.31 20692.70 1355.91
2 | gLCB7(max) I 2614.94 592.31 343430 455.03 13518.90 886.78
2 | gLCB7(max) J 2614.94 592.31 3494.30 455.03 27935.10 1830.48
2 [ STL ENV_STR{max) I 3419.98 767.81 4520.65 590.03 17680.80 1159.78
2 | STL ENV_STR{max) 1 3419.98 767.81 4529.65 590.03 36535.20 2384.01
2 [ gLCB3(al) I 3380.74 218313 | -15347.80 226154 17524.50 -1504.35
2 | gLCBa(al) 1 3389.74 2183.13 | -15347.80 -2261.54 36212.10 237284
2 | STLENV_STR(al) I 3419.98 220261 -15434.70 228171 17680.80 151777 |||
2 [ STLENV_STRal) 1 3419.98 -2202.61 -15484.70 228171 36535.20 238401 | ~
4| » [\Resultant Forces / <l n ] »

m Result [Resultant Force Diagram] | b
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MIDAS ClVlI For Bridge and Civil Structure

Advanced Features in midas Civil
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Advanced Features in midas Civil

= Non-linear springs

Integral Bridge Spring Supports | ...
Boundary Group Name

Default ~

Soil Spring Type
() Abutment Spring
(®) Pile Spring

*E Reference Figure

— Plls ———

“ 2
& o~ :
File Spring Data :: ‘i | .‘
Soil Type sand e ‘ “ ‘
Ground Level m -‘ ': " ‘!
Pile Diameter (D) _‘ 'i L -‘
Unit Weight of 1 £
Soil 1) KMjm 3 ‘ “ ‘
Earth Pressure Coeff. *i .i; “
atrest (Ko) . ~‘ 1 _‘
Coeff, of Subgrade Reaction (Kh) = -"
- Sy
: RN
Internal Fricti
oy (2] e o o
Initial Soil
Modulus (<1) B hd £
33930 kNfm~3

MIDAS
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Advanced Features in midas Civil

Section Properties Y
0 -
i
Value Unit
Asea 21935840003 | m"2
Ay 79408426004 | m'2 G
Asz 12455380003 | 2 h
[ 1.7231386-008 | m'4 I
E 320G 4
[ PO ety PR
AL
P Y7 Y1 0 S
Tw 1 m
w! 68259140003 | m"2
Wi £.6259148-003 | m"2
W, 5.8259140003 | m™2 | \
= 68259140003 | m"2 I Warping normal stresses, fw
Col 44197816003 | m ~ 5
[Tz 44137816003 | m Bi-moment, df*Mfy
=% 44197810003 | m
Cayd 4.415781e-003 | m arping shear stresses, Tw
Ozl 24460226003 | m \ \K
Cz2 -2.446022¢ 003 | m
s 24060226003 [m 7{\ 4 A Flangeshears, Vf
Czd 24460220003 | m
=3 m
2028 0.0000002+000 | m
I 33314760005 | m"4

SectionProperties Bi-moment and Warping Stress

MIDAS
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Advanced Features in midas Civil

MIDAS
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Verification: Use

midas Civil

which has
similar workflow

as MDX
Design:
Use midas
Civil
Design: Use
MDX
Complex

2D/3D Model

Simple 2D
Grillage Model
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