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Integrated Solution for Bridge and Civil Engineering Bridging Your Innovations to Realities L

TY Lin URS Corp. Michael Baker Jr.
Parsons Corp.
Hyder : : :
Figg Bridge Engineers

Burgess & Niple Arup

Akins Maunsell AECOM Group

Halcrow Parsons & Brinckerhoff

OTAK
HNTB Corp.

Roughan & O'Donovan McCormick Rankin Corp.

WSP cOowl Scott Wilson
Delcan

Strasky, Husty

: Ministry of Transportation of Ontario
Royal Haskoning

California DOT
PennDOT
Florida DOT Oregon OOV

midas Civil 3/138



Part 1. Modeling Graphic User Interface Bridging Your Innovations to Realities

Rendering Window

LN T suucons - AN Boge - I FSMBedor W RC Sab Brdge = -] & s - 9 Structive | Chack/Ousicaze Bements
Ly 4 Sepension Bdge ¥ FOMBrdge B Transverse Model M1 RC Frame/Box m‘— el 1 Gods - & UT " [C Dsoby Free EdgeiFace
i e T | o8 tamed pane | ] Change ~ | &
L e e Gt |
D2 TR Yo

. Cable Stayed Brdge |F* MSS Brdge T Gribge Mode!

i sase

[z Reactions

Deformations

Works Tree || ;75>

Stresses

y e POyl Dahavir of the
User Defined Diagram structure

Heat of Hydration Analysis 4 - Required Steps.

Contexti megu Beam %ell andlyss .. : Hi i Q fushorer o

Optional Steps
£ Pushover Hinge Tabie

Fushover Analysis Result

Sunc Load Cane 1 {Seb S Time Histary Results

St Load Case 2 Compernted DU StagefStep History Graph... | \ <
o] Sune Load Case 3 Karmtucnon DL / ¥ - SDx
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St Load Case 5 [T T { 2 J ]
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Sueic Load Case & Pratansion | Catd / ) I : | 38700000]  00000] 00000
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Sutc Losd Cane 10w Cove] pirad 77300000 00000] 00000
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Suic Laad Case 20 [Seg W dr Ly E | | 000 00000)  10000]
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¢ Load Case 22 [Temo S0 Prek - ¥ * *

& '°L§

©0000000

50000000000

midas Civil 4/138



Part 1. Modeling View Control Bridging Your Innovations to Realities I

wd Various model display methods

\1 Wire Frame
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Part 1. Modeling View Control Bridging Your Innovations to Realities I

a See-through Effect of Composite Bridge by Blending (Transparency) effect

ey T
iy <]
V N
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Part 1. Modeling View Control Bridging Your Innovations to Realities I

Visualization options for Elements / Load / Boundary Conditions

| Wiew I Design

Mode | Element | Froperty | Boundary | Misc

® Al 7 Group Selection l:l

[|Suppart

[W|Support by Direction

[ |Paint Spring Support

[ |Point Spring Support {CompTens)

[ JPoint Spring Support {Multi-Linear)

[ |Paint Spring Support by Direction

[|Point Spring Support by Direction{CompfTens)

[JPoint Spring Support by Direction{Multi-Linear)

[|5urface Spring Suppart Type

[|5urface Spring Support (Linear)

[JSurface Spring Suppart {Comp. jTens.)
General Spring Support

v

[|Elastic Link Local Axis
[CIElastic Link Type
[CJElastic Link Number
= i

[ Displary by Group |
| Display by Selection Display by Member
[ Hidden Labels

Display Option Reset Al

oK Cancel Apply
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Part 1. Modeling Merge data files Bridging Your Innovations to Realities I

wd 3 separate data files merged into one total model

Support Frame

c EBERETERE S
A . o ~
! -’j Wi Structure  Mode/Element  Properties  Boundary  Load  Analysis ST s Design Query RS

g @’ 1™ Dynamic Report Generator % @

P‘» % Dynamic Report Image:
Unit  Preferences | MCT Command | Sectional Property  Tendon Profle  General Section Eg % D 5 t Auto R " Text Graphic | Customize  Full
Systern Shell Calculator Generator Designer MAEITIE [FEZ S SIS MEENEETE | Sy ey - Screen

Setting | Command shell | Gemerator | Dynamic Repart | Editor | Custommize: |

oo EEIVEEG FAIRD ) K PSRRI DR EE NN IBE S

I—:'; Base

nuayy 84|

Bepold:

o
L2

1
A\

BE >P000 0

Vessels 2&3

4 % Model View

More! U:0,0,0 0,00 lv]ﬁ* 45 b lnonev | (2
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Part 1. Modeling Various Section Properties Bridging Your Innovations to Realities I

w4 Prestressed & Post-tension Concrete Box Sections

& Section Data 3
X
BBje] PsC & Section Properties %
Section ID 1 =
v PECICEL 2cEL Change Auto Calculated Stiffniess
Marne | Span Mesh Size For SEFF, Calc, i Value Unit HI1
Joint Onfoff Outer Area 9.62353%e+003 | iré HIz
<01 WO L | oy | 78740l ROl 0551 |in By 5. 16851 0e+003 | ir#
02 M2 IS | oz | 118110)p A taasal Az 3.213395e+003 | irf
©: @ Hozt [0l o2 SECHONSE I 383911854007 | i -
Section Type Hoz-z |0 n B2 |_.r,_.l_| 1.890007e+007 | in"™4
® 1 el Hos (9826510 BOZ-L lzz 70527 1e+007 | in4
2 Cell HO3-1 n O3 | jg; | jl?z Cor T B0 ie [
Inn B P B Cym 1.673228e+002 | in ﬁg
9.44851 iy BI1 i r 1E Czp 4 7E14572+001 | in
Shear Check i I2 102362/ BIL-1| | wee— Czrm 7.043566=+001 | in
711 [amazs)y HI2-1 E o Bnz) AT 7 8740 | BO [yb E.102940e+003 | irf BOZ jlok]
HIZ-2 i BIZ-1 i
z2: Centroid S o e [ [Z157 11,8110 | BO1-1 E:ED ;-ig:g;?:gg; :n"z i
z3: [17.718) _ HOZ-1 0.0000 |BO1-2 : :
" HIS-1 (275527 B3 oo 000 (B2 Feril 4 §18923e+002 | in
) HI4 787401y BI3-2 : :
?Vel?s'l'hlck;: oo || et [0 . B HO= 98 47252 | BO2-1 Centery 1.673228e+002 !r'l
t?" Z:rgo 0 tas | HO3-1 0.0000 | BOG Centerz 7.0495866e+001 !n
I 9542 Inner (in) 1 -1.673228e+002 | in
t2: |32, < HI1 04483 | Bl 21 4 7E1457e+001 | in
t3: |3z 7 Consider Shear] || HI2 10.2362 | BI1-1 v 1.673228e+002 | in
For Tarsi HIZ-1 0.0000 | BI1-2 22 4.761457e+001 | in
15.751 7 Hiz-2 0.0000 | BI2-1 3 2.8582682+001 | in
—— HIZ 80,7087 | BI3 23 -7.049566e+001 ?n
- HI3-1 279528 | BI3-1 ud -8.858268e+001 | in
Change Cffsst .. O Hia 76740 | BI3-2 24 7. 04956Ee+001 | in
| |[HI4-1 0.0000 | Bl4
. Hi4-2 0.0000 oK Close
I Shiowe Calculation Results.., I (04 Carl 1
OF Cancel ' r 4
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Part 1. Modeling

Various Section Properties

Bridging Your Innovations to Realities

wd AASHTO/Caltrans PC Section DB

2 PSC Yiewer x

% Section Data ‘ EL2 EE2
DEfUser | Yalue | SRC |Combined| PSC |Tapered | Composite = Section Properties X i—PELg-L 122 1 %
sectondp [ 406 A pscl > Change Auto Calculated Stiffness * L—..JU e I ¥ HEL
HLZ-1T  =JL2 HEZL | [ips
MName Mesh Size For Stiff. Calc. Yalue Unit L2-2 HEZ-Z
. _ Area 1.125000e+003 | irf
section Name Left y R By B 5172502+002 | irf LI Rl
I S N | Bz 5 E07181+002 | i HES
o o TYPEL 2 2w A [syomey ]| @ T 4 E54347e+004 | in4
AASHTO THPE2 no | Rz L Ty 7 6212476005 | in"4 — —
AT TiPES in | HRz-L Lt rC B E.639503=+004 | in"4 T HLd1 5 R [HE4
- T
BASHTO THRES in Hrzz | [J01 Rt O Cyp 2.100000e+007 | in IL4 J'Ri | HES
. in Hrz [ [JILe C JR2 O] Cym 2.100000e+0071 | in
MODIFIED sy TVPEstecy A (N SN ] [z 3.464819=+001 | in B4l B4
MODIFIED AASHTO TYPEH - HRa-1 |0 JL4 r__ lJR4 il oS 3 IR0 e+ 007 | in BL;-Lz4 Bl;liel-z
24 I3 L in HR4-2 1 G_',Jb 0.0000002+000 II"F
: in ns [0 Jn |lres (1 I8 Right 0zb 4 5637 9ee+007 | ir? 1
ZZ ¢ Centraoid 1 H1 0.0000 Peri:0 2.450538e+002 | in
Z3: |0 in, et o in EeL 4 ||HL1 5.0000 [HR1 500 | Perl 0.000000e+000 | in
T BLe a in Brz |8 [HL2 7.0000 | HR2 700 | Centery 2100000e+001 | in
For Shear(ta Blz-1 |0 in BRz-1 |0 [ HL2-1 3.0000 | HR2-1 3.00 || Centerz 3.735081e+001 | in
i o Blz-z |0 i HL2-2 0.0000 | HR2-2 000 ||y -2.100000e+007 | in
' BL4 i} HL3 42.0000 |HR3 42.00 21 346491 9+001 | in
tz: [0 B4l |D hiC 10.0000 I 10.00 2 2.100000=+007 | in
= o mas |0 HL4-1 0.0000 | HR4-1 0y 2 AEAT15ee 0] [in
o Tors HL4-2 0.0000 [HR4-2 00g |~ T 0000000 [
HLS 8.0000 [HRS 8.00 :
0 EL1 40000 | B A0 23 -3.735081 e+001 !n
BLZ 21.0000 |BR2 2og |4 1.400000e+001 | in
Offset: Ce BLZ-1 13.0000 | BR2-1 1309 |24 -3.735081 e+001 | in
; B2 0.0000 | BR22 0.00
Change Cffset Table Input Lispla =5 0000 | Bt o0 oK Close
| | BL4-1 0.0000 | BR4-1 0.00)
Show Calculation Resulks. .. I oK Cancel ‘1
1] 4 Cancel

midas Civil

10/138



Part 1. Modeling

Various Section Properties

«d ltaly & UK PC Section DB

Section Data

.DB;'I_Iser ] Value ] SR

Calc. Section Properties

T L Area 4.36174e+005 | mm*2 PSC Viewer ==l
Asy 1.830682+005 | mm~2

Param. for Design Asz 1.56809e+005 | mm+2 |

11 [200 mm Ixox 2.85152e+009 | mm*d .

= ,me Iyy 3.57523e+010 | mm™d c ', )
Izz 1.63217e+011 | mmn4 \

BT 1500 mmo | e 12500000 | mm i

HT | 1000 mm Cym 1250.0000 | mm HI \

- Czp 389.1810 | mm 1

Thk. for Torsion(min.} Czm 2108190 | mm \\ 2

E e [ 197393.2403 [ mm2 | - \

v Consider Shear Deformation BT

Shear Check

Position Qy Auto  Thk, for Shear(total) Auto Viewer
I1: |150 mm |'I- mm~3 W |0 mm v
Z2: Centroid "— mm~3 ¥ ":7 mm v

73: [650  mm O

Offset: Center-Center
Change Offzet ... |

Bridging Your Innovations to Realities

mm~3 ¥ |0 mm

0K I Cancel Apply

midas Civil

Select PSC DB (mE3a]
Code |UK hd Type |UK-M -
Select DB LK-IME
LKty
2MEA0 LE-MYE
T2 LIK-Solid Box
4M3 LK-5Y
Bhdd LIE-SYE
M5 KT
7ME LK-T'[Rebate)
a7 LK-TYE[Rebate]
IMB LE-TY
10:M9 LK-TYE
11:M10 UKL_SU
LIK
= 1 LK
Select PSC DB LK-YE
LIE-Lk
Code |Italy -
Select DB
2UH70
3UHB0
4:UHB0M
B:UH110
E:LUH140
F:UH1ED
8:UH170

Cancel
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Part 1. Modeling Various Section Properties Bridging Your Innovations to Realities I

wd Tapered Sections

& Section Data X
DBfUser | Walue | SRC |Combined | PSC |[Tapered Composite
= Section PruHerties x*
Section ID 1 Ig Biox i
Mame | TS16x16x3/a
e < C M Value(l) Value(J) Unit
Section- T PSC-1CELL Area 4. 737894e-002 1 512094e-002 |t
i-Mamne T530%30:5/5 Asy 2.419350e-002 7.7415920e-003 | re
O PsC-2CELL Asz 2 419350e-002 7 741920e-003 |t
H 0.762 |m B [ £.593993=-003 5.954238e-004 | m™4
w  [0.01587|m | OB PSC-3CELL Iy 4,397986e-003 3.971779e-004 | w4
2z 4.397386e-003 3971779004 | m™4
C 0 m tF: Cup 3.810000e-007 2.032000e-001 | m
Cym 3.810000e-007 2 032000e-001 | m
PSC-nCELLZ Czp 3.610000e-007 2.032000e-001 | m
Section-j Cam 3.810000e-007 2 032000e-001 | m
AP L PSC-MID Tyb 20673432001 5 307 750e-002 | e
I — Ozb 2.037949-007 5.907750e-002 | nf
B ) Peri.0 3.043000e+000 1 B25E00e+000 | m
1| =2 pac- Peic| 2 921000e+000 1.545400e+000 | m
Pi-HALF Centery 3.810000e-001 2.032000e-007 | m
c Lo mo 2 N Foc-Tee Center.z 3.510000e-001 2.032000e-007 [ m
Wi -3.510000e-001 -2 032000e-001 | m
n PSC-PLAT 21 2.810000e-001 2.032000e-001 | m
A5 Variation Linear e 3.810000e-0071 2 032000e-001 | m
P Lrear -& PSC-Yalue =2 3.810000e-0071 2 0320002001 | m
R, i V3 3.810000e-0071 2 032000e-001 | m
Cansider Shear Deformatio) 2 pc_CMPYW/ER 23 3.610000e-001 2032000001 | m
—_ _ vl -3.510000e-001 -2.032000e-001 | m
T “omposite Steel-Box =4 -3.810000e-001 -2,0532000e-001 | m
= .
ange Offset .., I Composite Steel-I Close
=
Composite PSC-I
I Show Calculation Results. . I [o]'4 C I P
=
T Campasite PSC-T 3
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Part 1. Modeling

wd Composite Sections

Various Section Properties

Bridging Your Innovations to Realities

DB{User Composite EL2 ERz
BL2-2 EE2-2
BL2-1 1 BE2-1
; 1 Bulb T-600
Section ID Mame HLI . | T - i THRI
: T HL2 %{L%Lzz-l L2 BRI 2111{1?2
Section Type : Compasite-1 " - =
Slab width 75,1667 ft EL] ER1
Girder :Num |10 e [75 | HLS HFS
Slab -
Be |75 fe HL4 Tﬂﬁfiﬁ_l A
ke 0.645533 ft HL3| L4
Hh | D ft {
% Yalue(Before) Yalue(After) Unit
Girder ELa Area 4.933056e+000 8.947942e+000 | fE
IR r - > Ay 2.1212622+000 5.417001+000 | IE
JR4 r Agz 2.834143e+000 E.129882e+000 | f&
I i | E.BE0285e-001 9E15703e-001 | it™4
mport... ] Ty 1 E19034e+001 3354835+ 007 | 14
H1 = O — 7.8449812+000 4185177e+003 | 14
HL1 0.167 | f 2.062500e+000 2.02500e+000 | f
HL2 0.333 [f - TP \ 2.062500e+000 2.062500e+000 | £
HL2-2 0167 | ft < Czp 2 470445:+000 1.235812e+000 | ft
Lo oorole e Czm 2.529555e+000 3.764188e+000 | fr
Material [l Indlude Options(laink, T Shape) yb 0.000000e+000 0.000000e+000 | fE
R Select fromDB.., | oo CPHANELE, YRR, AR Ozb 0.000000e+000 0.000000=+000 [ ¢
o [ i imi i -
EgdfEsh 7247 Dodjosh Include Options(Shear Check, Minimurmn Web Thickness PBU'D 2 032004e+001 AEG1170e+000 | 1t
5 o Sl P Gt Peril 0.000000s+000 0.000000e+000 [ f
1 Centery 2.062500e+000 3.780000e+000 | ft
| Eé‘%‘j‘”ﬂb Certerz 2 529555e+000 3.764183=+000 | ft
a | i -2 062500e+000 -2 062500e+000 | ft
i} 1 z1 2.470445e+000 1.235881 2e+000 | ft
Offset:  Center-T) 1 2 2 052500e+000 2 062500e+000 | ft
Change OF | Consider Shear DeFarmation, 22 2.470445+000 1. 23581 2e+000 | ft
| 3 1.062500e+000 1.062500e+000 |
- 23 -2.529555e+000 -3.764188+000 | ft
I Show Calculation Results. .. I Ok Cancel ! v 1 052500=+000 1 OE2500=+000 | ft
z4 -2.529555e+000 -3.764188e+000 | ft
Close

midas Civil
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Part 1. Modeling

=4 Composite

Various Section Properties

Sections

Bridging Your Innovations to Realities

Section Stiffener 3
Stiffener Properties
Mame |Flat
Section Data @ Type |Flat j
| DBJfUser Composite l H lﬂli o
B [oos m
SectionID |1 Name | Sect1
Section Type : |Stee| 1 j
Slab Width | 12,14 m
Grder:tum |2 = cc [615 m Modify | Delete |
Slab
Bc ,60?7 o Name | Type |
Flat Flat
tc 0.25 m
Hh 0.028 m
Girder Section Properties 1
Ho |3.2 tw|0.02 m I
Bi | 0.8 B2 | 0.5 m Value(Before) Value[After] Long Term Shrinkage Unit
gft o g2 [0 hrea 7 202000e-001 5 537 46 0e-001 2 0155232001 1 9205136001 | m 2
fizy 4 FE3333e-002 3110068001 1.729657e-001 1650324001 | "2
tf1 |0.03] iz [0.034 Bz 5.532000=-002 7455800002 7 196801=-002 71612566002 | "2
Bf3 |0 T 2 915067-005 26646522003 9.390638=-004 5.399729 004 | m "4
Ty 2.0093340e-001 47447722001 3 AEIE34e-001 3556299001 | m 4
| Stiffener... \§ 2z 3 432967e-003 40083252+000 2.130296=+-000 2.022451+000 | w4
Tvo 4.500000e-001 -2 135000e+000 -2 135000000 -2.135000=+000 | m
L] Tym 4.500000e-001 3 035000=+000 3.035000=-+000 3.035000=+000 | m
- Czp 1.699476e+000 47645622001 95672402001 700641 7+000 | m
Material Cam 1.566524e+000 2. 769544e+000 2.310276e+000 2 25553e+000 | m
| elect Material from DE ... — Oyb 0.0000002+000 0.000000=+000 0.000000=-+000 0.000000=+000 | 2
0zb 0.000000e+000 0.000000=+000 0.000000=-+000 0.000000=+000 | 2
s [Ec £.49761  Ds/Dc 0 \& Feri0 9.892000e+000 2 263200=+001 2.2532008+001 2.253200e+001 | m
Ps 0.3 0.2 Feril 0.000000e+000 0.000000=+000 0.000000=-+000 0.000000=+000 | m
) pc. ) Centery 4 500000e-001 3 0350002+000 3.035000=-+000 3.0350002+000 | m
¥ Multiple Modulus of Elasticty Centerz 1 BEE524e+000 2 7235442+000 2.310276e+000 2.2595532+000 | m
(1882 il -4 O00000e-0071 -4 00000e-01 -4 O00000e-001 4000000007 | m
EEE=D ] 1 69347 e+ 000 4 7B4567e-001 3 557240001 100641 7=+000 | m
Es/Ec (Shrinkage) 21,12 I 4 000000e-0071 4 000000-001 4 000000e-001 4000000001 | m
22 1.693476e+000 4 7645622 001 9557240001 7 {0641 7e+000 | m
¥ Consider Shear Deformation. 3 4 500000e-001 4500000001 4500000001 4500000001 | m
3 1 5E524+000 -2 789544=+000 2310276000 -2.259503=+000 | m
[ -4 500000e-001 -4 500000e-001 -4 500000e-001 4500000007 [ m
24 1 5RE524+000 -2 789544=+000 2310276000 -2.259503=+000 | m
Show Calculation Results. .. I | OK Cancel Close
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Part 1. Modeling User Defined Section Bridging Your Innovations to Realities

u Section Property Calculator (SPC)

B MIDAS/SPC V1.5.2 - [SPC1]
5] File Edit Model Property View Tools Help [-][&]x]
Dealt|oc IOETIEES |l 2E@ |ca@BI  Jrrsyrleun] Draw sections of
L—_‘...“ Point —|
£ Creste P
_____ kKool arbitrary shapes
=
..... "«} Equalize @),
K Delete i@ Result List
-
- Section 1 =l
t )
M Base Material |
[oY
<+
T
g
. Scale Line & ®
== Change Width ©
..... Pick
_____ e X
=T Section
..... T Generts .
..... Redefine =
----- % Translate &4
) Rotate o
Delete [ = 1 =1 5}
0 Arange o =
£ Domain State Yalue [Unit:mm] Scale Factor
Domen Heerd # Area 560000.000000 X
g‘“" T SAx 417245678338 X
Stee Dosion Group ; Shy 277394.445440 X
Create S.D. Grouy
oD Gmu; pus | s [ (= | D¢ 18799801587.30175 X
Addto 5.D. Group a Iyy 72366666666.66671 X
T Remove from 5.D.Grouy
1 T Compostie Section "I bey 0.000008 X
T Generate Compsite J 39094849796.45261 X
5 e oo {(*)Cx 850.000000 X
""" Broort Compaste MIDAS/SPC U 1.5.2 - Sectional Property Calculator ((_))?(y giggggggg :
+ -
(OCy 350595238 x
_'| ol 4 [ ] 3
P A[ AP, Process Message /
e srmsjron[4REr| |[/ecrD0conmvrdc|oB |+ QM|+ T ¥SK|AS[ER| Lit Order [Creation =
Ready [ucs: GCS:
Modiy |
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Part 1. Modeling User Defined Section Bridging Your Innovations to Realities I

wd Importing CAD Files

N

B MIDAS/SPC V052 - [SPC2)
B e Edit Model Property Yiew Jooks Help
DEWE T = & s L LA

Draw section Import CAD file Import section
shape using CAD through SPC properties

45 =t t 5o 000

I
¥ §

—Viewer

G

2

i
oG

P

i
?

i

e
DggYd B0

Matanal -1

Tt

)
B

IR G +51 £ B AT
7
¥

41

onal Property Calculator
a

1>

.
et | [T T3\ Procmn e/

wa = e R ER serxpormonNro o |[+vO k| AL-IE=EX | A= ERA

= UG (1500100030000 GG (15800003061
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Part 1. Modeling Tendon Profile Generator Bridging Your Innovations to Realities I

wd Importing Tendon Profile from AutoCAD DXF file

S4B sG9S BovHIEL R ae nEn SRR Bl a3 i Import DXF file

[0 J@ s || s[Toe 00 o e Bl T | | ) DraW Tendon p Import Tendon
Z - : : through Tendon .

.5 Ml Profile using CAD : Profile

= Profile Generator

~ n

f;; Tendon Profile Generator

4 DHF File

DT askfWD O 1T NOWAH GeneralifF

Awailable Layers

Search

i
Defpoints

Tendon
Marme

Property

Element ID

Curve Typs

I Typical Tendon
wzplanstendon | [ sy plane tendorly
TendonShaps (" Shaight @ Elsment
Start Pairt 'W
Insettion Peint (D] & Engd © Endd of Elem [20
whisDirection 13 € 3l ofBlem [0

Name | Praoperty Elements List
Tendon Tendon 20055

| Modiy | Delete
<
21075.6242 , -615.6762 , 0.0000 SMAP OFF GRID OFF  ORTHO OFF CSMAR OFF Ok &
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Part 1. Modeling

Revit Interface

Bridging Your Innovations to Realities

a Data Transfer for BrIM (Bridge Information Modeling) Workflow

User-defined Section Mapping

DET— R

Mapping Method Revit Family Name Revit Type Name Civil Code Civil Shape Civil Section Name
1 NAME Flangia larga ad H-Pilastro HE100A UNI H HEA100
2 MNAME Flangia larga ad H-Pilastro HE1204 UNI H HEA120
3 MNAME Flangia larga ad H-Pilastra HE 1404 UNI H HEAT4D
4 MNAME Flangia larga ad H-Pilastra HE 1604 UNI H HEAIGD
5 MNAME Flangia larga ad H-Pilastro HE 1804 URI H HEA180
Deine Section Mapping ] )
Send Model to midas Civil
Fevt MIDAS Gen
Choose Files
Farty Wit range HComn, - Shope [ 1<Section -
it - B RevitModel _Revt Inteface'\Revit Sample Model\Residential Concrete mg Browse
3 Name o0 Magpng]
Ciwil Model Revtt Imerface\Revit Sample Model\Residential Concrete mct B
- i Model i p rowse
Secton Hame S
@ Pasotic Py o) U
e SmPee Fine Homal Coarse
a o -
N = = Export Target
e
e 2 - @ Al () Visible objects orly in the current view
i i B
- Ll = Unit
= e KN = Length fom -]
Section Mapping Material Mapping
Userdefined User defined

Send LCancel Help

- Civil 2015 -

e Functions [ __Revit<>Civil |

Linear
Elements

Planar
Elements

Other
Paramet

Structural Column

Beam

Brace

Curved Beam

Beam System

Truss

Foundation Slab
Structural Floor
Structural Wall

Wall Opening & Window
Door

Vertical or Shaft Opening
Offset

Rigid Link

Cross-Section Rotation
End Release

Isolated Foundation Support
Point Boundary Condition
Line Boundary Condition
Wall Foundation

Area Boundary Condition
Load Nature

Load Case

Load Combination
Hosted Point Load
Hosted Line Load

Hosted Area Load

Material

<>

<>

<>

<>

<>

<>

<>
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Part 1. Modeling Time Dependent Material Properties Bridging Your Innovations to Realities

i) Creep/Shrinkage

iCEB-FIP( 15

= Add/Modify Time Dependent Mati

|
CEB-FIP{1973)
Mame: | C270 | Code [ CEB-FIP(1990) q | ACT
—CEB-FIP(1990) F‘I:,l:l| .
Charactetistic compressive strength of concrete kjm: ':DI'I'II:III'IE.'I:I I:'ﬁ'I:I = PCF":'
at the age of 25 davys (fck) : AaSHTO
Reelative Humidity of ambient environment {40 - 99 ; % INDIA(IRC: IE'EDDD}
Motational size of member ; D m European
h=2%*Ac/u {Ac: Section Area, u : Perimeter in contact with atmosphere) User Defined

Type of cement

" Rapid hardening high strength cement (R3)

@ Mormal or rapid hardening cement {7, R) ~Creep Function Data Type —— | [~ Graph Options
® Slowly hardening cement (5L) ® Creep Coefficient #-axis log scale Y-axis log scale
" Shrinkage Strain
Age of concrete at the beginning of shrinkage : ? sz
Start Loading ; 10 Day .
End Loading : 10000 Day =TT |
Show Result, ., (1] 4 Cancel Murn. of Steps : 24 o
1.6
i)
Tirne YValue § b4
(dan B
1 [EEEDN 3.3511e-001 8o {
2 17.78 | 4.3301e-001 S
3 23.71 | 5.1262e-001 & 0-8
4 31.62 | 5.8673e-001 L oo
5| 4217 5.5963e-001 S
4 86,23 | 7.3344e-001
0.z
7 74,99 | 8.0938e-001
= o
3 12222 g?ﬁile Egl o 000 2500 000 £500 Too0 500 looo0o
. . - i
1N ATT 09 A NEREALNON Tlme{day:l
Redraw | Close
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Part 1. Modeling Time Dependent Material Properties Bridging Your Innovations to Realities I

a Compressive Strength

—Mare Scale Factor —| Graph Options
C270 ’7 1.0 gﬁlr\x-axis log scale Y-axis log scale
@ Cod “u
ode zer 7 N [
~Development of Strength EEEE __'____..--—""'"--—\
[l || e >~
Code : | | “EBFIP ZEDO0 - \\ 4
)=l +&f)xexp(sxﬁ-[2 a;teq)”-ED 20000 )

Mean compressive strength of concrete o000 f \ //

at the age of 28 davs (Fck+delta_F) 1e000 J
1an0a

E oo 1/ |

Loaaa J{‘

Cement Typels) snon _|'
auno 1] CEB-FIP

BRI A rooe Il Chzagi
zaoa ! .
o IMDIACIRC: 18-2000)
0o a4 B B 1z 18 E
Time (day) |[EUFOPEAN
——— | |CEE-FIP{1978)
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Part 1. Modeling Drag & Drop system Bridging Your Innovations to Realities

wd Drag & Drop material, section properties & supports

Eenz=n

Structure p 30U / SiS
(®) Seismic (@) settlement/Misc. % (¥ seff Weight & Nodal Body Force | T Element | /3 Pressure Loads = Initial Forces ~
(®) Temp./Prestress (©) Construction Stage (©) Load Tables (5 Nodal Loads € Nodal Masses M Line [\ Hydrostatic Pressure | [=] Assign Floor Loads ~
() Moving Load (%) Heat of Hydration Stact;cs;:\a . cgfrnb%:g;?\s ~1 Specified Displ. 1% Loads to Masses | M Typical | &2 Assign Phne Loads ~
Load Type || Create Load Cases | Structure Loads / Masses | Beamioad | Pressure Load || InkalForces/Misc. |
— B TR EA RS0 = ~BEo neees rx we =z
Hi gase Al
.‘\l
®
Q
o
- &
! =
4 g
y ,IP
‘ / 5
I er .é
X 61:3 =
=-§,. Static Loads @
= Static Load Case 1 [Seff Waght ;]
) Se¥ Weight [ SZ=-1] 5
[tg)) Static Load Case 2[SIDL ;] Q¢
L] Static Load Case 3[T1:] o
[Lc]) Static Load Case 4[T2:] %
[c]) Static Load Case 5[T3:]
L] Static Load Case 6[T4 ;]
[Lc] Static Load Case 7[T5:]
5] Static Load Case 8[T6: ]
[tc]) Static Load Case 9(T7:]
[tc]) Static Load Case 10[T8:]
[Lc] Static Load Case 11[T9:]
4

Tree Menu

For Help, pres

U: 0, 0,25
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities I
Eeam... Suspension Bridge Wizard Transverse Analysis Model Wizard
Calurmi, ..

RC Slab Bridge Wizard
Truss... Ctrl+Shift+y

i

1 "

B | Frame. . CHI+Shift X Cable Stayed Bridge Wizard

fii\

faH FPlate... Ctrl+Shift+2 RC Frame/
i

[

Box Culvert Wizard

[Model View]

le/Element  Properties Boundary Load Analysis Results PSC  Pushover Design Rating Query Tools

E&’ Base Structures = F-’- ILM Bridge ~ F% FSM Bridge & RC Slab Bridge % g é ucs - ﬁ Structure | “7® Check/Duplicate Elements
$=4 Suspension Bridge < FCM Bridge &% Transverse Model [Tl RC Frame/Box == 558 Grids ~ L BT T Display Free Edge/Face ~
id - | k ooo
St[lyycpt:re A Cable Stayed Bridge [E= MSS Bridge & Grilage Model SBEEL L C-:}ETizgserte Anzahl's:;—r:‘lgdel = Named Plane | gL] Change = | % Check Element Local Axis

Wizard

— | Span Information... —i | Span Information...
= | Section & Reinforcemeant... 587 | Effective Width...
957 | Effective Width...

#z= | Tendon Template...

PSC Bridge Wizard

Rail Track Analysis Wizard

Grillage Model Wizard
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Bridge Model Wizards

a Beam Model Wizard

= Beam YWizard

Input/Edit Insert l

Input Type T Type 1 @ TypeZ
Ho. ¥ Coord. Distance Repeat

- 7 10 Im |8

2 10 Add

3 20 Delet

4 30 Biste

3 40 Delete Al

& a0 « | Auto Bound, Condition I

L 80 Show Element Mo,
Material |2 2: Grade C3000 v ..
Section 1 1: AASHTO S r ]

Redraw & Update Data
10— —1o—f—1o—f—lo—f—1o0—t+—10—]

814

Close Apply

Bridging Your Innovations to Realities I

g

midas Civil
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Part 1. Modeling Bridge Model Wizards

wd Truss Model Wizard

St wizard

Input | Edit |Insert

Bridging Your Innovations to Realities I

Type Mumber of

vt L NN | e =

+ Show Dimensions

L |® i o1 | @
H1i |0 m Dz (0
Hz |24 i Option
_ @ Symmetric
+ Apply out-to-out Size
Asyrnmetric

Redraw & Update Data

84 Close Apply

midas Civil 24/138



Bridge Model Wizards

i) Suspension Bridge Model Wizard

Lispension Bridge Wizard

Qpen..

—Mode Coordinates & Heights —Properties
+ 3-Dimensional Unit : m ) | Material ) | Section
x| ov |z | mancabe |1 1: Q37000 x| 1A |
| & | 6.251948 | 0.070713¢] 26.90015¢| | sdecable |2 21 Q5D [z 261 - |
Al 0 0 26.99918 | Typical Hanger | 3 |3: 50 |V ] | 3 |3: BZ |V ]
B 125.0015%) 15,995952) 93,.509559¢ | End Hanger | 4 |4: can |' ] | 4 |4: o1 |' ]
| C 274.99970) 1,999455 | 33.50971: | Dotk | 5 |3: e |' ] | = IS: o |' ]
(=B il [ pyion [+ Jarcan [v|[s  Je |+ |
e . . : —Deck System
E o o o
[er [o 0 0 [ withw) 357016 |m Depthih) [0 m
H1 Hz | Unit Weight 249,555817¢) kpyjim Advanced...
| Height [sasmessz |[o |
| Distance From Deck to Pylon — shape of Deck
—Hanger Distance(m) | Disk.(m) | Dist..(m) .
| Left 25.002744, S@12,499545 al u] a3 1] Left Slopef &) u]
Center | 24@12.499545 G |0 Gt |0 arc Length(m) o
Right | right Slopetes)
Al B C D E1l

g DS SSRGS -SEN

Gl G2

G3 G4

Left

Save As...

Center

Right

o]

Bridging Your Innovations to Realities I
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Bridge Model Wizards

wd Cable Stayed Bridge Model Wizard

& LCable Stayed Bridge Wizard

Mode Coordinates & Heights

Bridging Your Innovations to Realities I

Input Bridge Configu

ration

Select Material & Section Properties

Material a | Section
® Symmetric Bridge Cable 1 1: Q370D v | |1 1: 4 v
Type
~ Asymmetric Bridge Deck |2 2: Q3450 v| |z 2Bt v
Cowmy | Em Tower |3 |3: cs0 E2RE |3 B2
| A |D || 25 | Select Cable Element Tyvpe |I Truss | Tension CnlyiCable)
| B | 100 || an | Distance from Deck to Tower Shape of Deck.
Disttm) | Distim) | Left Slope() a
| . ! [ @ [0 IERE | ArcLengthim) 0
| . ’ [ e [0 [ G [0 | Right Slope(e) |0
| H1i{m) | HZ{m) Cable Distances & Heights
eght |0 o | | Distance(m) | Heioht(m)
Left | 3, a@10, 14 1.2, 3@1.5, 3@2, 2@2.3, 45
Depth of Deck (H3) Center | 14, 9@10, 12, 9@10, 14
o
BT R ) ||

Distance
= eft bz

Deck

1.2 -
" Distance

G Center

iDi_stan-::e:
bz Right

SANE .
~ Drawing

Update & Dr§

1] 4

Close

Bridge layout can/be checked in real time
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities I

wd Construction sequence of Cable Stayed Bridge
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Part 1. Modeling

Bridge Model Wizards

Bridging Your Innovations to Realities

ILM Bridge Model Wizard - 1st Step: Nose & Post-tension Input, Define Each Segment and Input Support Conditions

= ILM Bridge Mod

—Eridge Model Data Type
@ Typel 7 Typez
|ILM Model Top Bottom Tendons IWeb Tendaon |
—Bridge Information Launching Mose
.
Element Length I:Im Stage Duration : 0 = days Material | 1 |1; A36 |vJ
[ Radius M Seqment Age i days Section 1 1: Mose T
g g =
O Convex O Concave Length : l:l i
—Bridge Madel —Boundary Condition
' ~Type
. @ Final  Temporar
Iaterial | 2 ||2: (Grade CSO00 |"J ey @ MNone ' Support
Saction | 1 || 1: Nose |vJ Distance Typs Define ' Point Spring " Elastic Link
i =
—Segment Delete
g : 2 Elastic Link Length EI m
. - ==
= =
. 1 7 ==
Repeat a -
o =
o, Length add 10 =
a2 25 ~Boundary Condition
1 ] InsertiPresy - i 5 FTvpe
2 = ! ~ Temporary Boundary Position " Final (& Temporary  None ® S
3 5 InsertiMext Dist T ~ | | ke i i G ic L
3 o Length : El - Repeat : 4DISD ance I . Fek ] | I " Paink Spring & Elastic Link
& pd Madify Al  Delete |
& = 405 E.Link Elastic Link Lenath : |1 m
7 p Mo.  Length 410 E.Link :
M 5 Delete 415 E.Link 3 ‘ —Link Type
9 o 420 E.Link | | " General Type ¢ Rigid Link
ia = 425 E Link | " Tens.-only & Comp.-only
1 = < i | &
— Temporary Boundary Position sox |1e10 tonf/m
0
Lenath : |5 m Repeat : IIU 3: oy L tonfim
spz | tonfim
To. | Length | Add | 0
o — . g ;l 3Rx tonfmiTrad]
en... ave fs. .. E i
B z 5 b Mo_dlfyl SRy | tonfmTrad]
3 g Delete | srz | tonfmiTrad]
i | 5|||| | = |il Beta Anale : ID j' [deal

Compression-only
Support Points

midas Civil

29/138



Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities

@ ILM Bridge Model Wizard - 2d Step: 1st and 2"¢ Stage of Tendon Input

2 ILM Bridge Model Wizard

= Bridge Model Data Type
Bridge Model ata Type
@ Typel 7 Typez
’V ® Typel 7 Typez

LM Madel |Top Bottom Tendons Heh Tendon'

Type i Position iGrouking

ILM Mode| Top Bottom Tend... |Web Tendon ‘

" Prestressing Step

[ Ty
M Type 2 "
¥ @ Every 1 = stages

~Tendon Property

Tendon Property

1st Tendon Web Tendon

Include Inside Tendson

fiso o oo ™

Y
ExED n W2 : 2nd Tendon u
3rd Tendon h
Ey i m Theta i [deq]

~Tendon Arrangement ————————————————————
Jacking Stress ® U

Arrangement Type : 2 Cycle

I

2 H3
B
Tendon A Jacking Crder : . Inflection Point - |- Anchorage
Tendan B Jacking Order : A
Sh B3 a1 ey
=g & " \cg/ = X
Top NS ERET ) || b1 [2eom8d | m i i - -
=
Bottom i |07 FRET] A B4 m ; St 82 ‘
~Grouting
 Prestressing Step b |1z |n o | 021336 | ae7es | c [01s24 |
O every (1 (2] steges - il o3 “L o | 048768 |m b | 048768 |
Open... Save fis. .. oK Cancel Oper.. SavE As.. K Cancel

3-D Tendon
Placement Check

midas Civil 30/138



Bridge Model Wizards

wd ILM Bridge Stage Wizard - Definition of Launching Distances & Construction Stages

& ILM Bridge S

Lage Yizard

—Boundaries of Final Syskem

Boundary Group r

—iGeneration Talerance

T |

|IT|IT|

K

eiT

I

—Launching Direction
Reference Mode
Skart Mode

End Mode

Radius

I

155

153

i

mm

—Launching Information

ILM Model with Defined

Stage  Dwratio Date Disk

Step

Result

Acktive  In

51 1]
31-1 0
c31-2 12
52 0
C52-1 0
C52-2 0
C52-3 0
TS n

]
0

oo oo oo

Construction Stages

Delete

Close

Bridging Your Innovations to Realities I

B
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Bridge Model Wizards

@ FCM Bridge Model Wizard - 1st Step: Model Tab, Type 1 & 2

& FCM Bridge Wizard

Bridge Model Data Tvpe
’V 9 Typel 7 Typez

Model |Section ITendon ]

P.T.
FSM HKi Zonel B Zone2 K2
| ] l - ||r/ .
H H '/
o e
Tz Jaz Il e e

Matetial { Girder ) | 2

Material { Pier ) | 2

||2: Grade CSDEI'J | Pier Section P.T.2
12

|[2: crade csod ¥ | ...| Stage Duration

Mumber of Piers 2

Radius : l:l [ O Corvex 0 Concave

Method Cast-in

—Pier Tahle ————— Key

Seqgrnent Pier F

LRI 12192 |

Kt (2286 |wm ||| B (200160 om |||

Advanced...

[8 [e0% |mm ||[ k2 [2286 |wm ||[ € [4267.2]m ||[F

Advanced...

| zoner | z@z43s.4, 2@

Pier Table PI

Open...
B i FaM

Key Seq

Pier Table

.| &0 =day(s) Segment @ | = = day(s) ||

.
10 =day(s) Pier

-
; [ 100 = day(s)
. |15 =-" 1
: v day(s) r

Cancel

oK Zancel

Bridging Your Innovations to Realities I

Select Material Properties & Pier Sections

Input No. of Days for Constructing each
Segment

Input Bridge Configuration & Division of
Segments

Input Initial Maturity for each Member

midas Civil
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Bridge Model Wizards

a FCM Bridge Model Wizard - 2 Step: Section Tab, Type 1 & 2

2= FCM Briclge Wizard

< FCM™ Briclge Wizard

Bridge Model Data Type
’7  Tvpel @ Typez

Mode! |-5ection Tendon |

Bridging Your Innovations to Realities I

Bridge Model Data Tvpe
’V @ Typel O Type2
(e ez (o fos  Jo Tr2 [25 e
(|12 oo | |15 ft
[ b5 |12 | He |1 e
Hz2 :E BS - TEE g | Bz |18 e
3 | LHe | B3 |98 ft | B4 |8 it
BL B2 B6 | B5 |61 ft | Be |42 e
5 P [ e
—Farm Traveler Load { include Farm load )
— Wiew Option J,P
@ Bitmap ' Drawing Update
+ include Wet Conc, Load
o ol [e o2 In
Cpen... Save As... Ok Cancel

r~User Define

Center :

| z ||2: Span

Pier Table:

| 3 || 3 Support

Diaphragm :

L |

Update Diaplay

# include Wet Conc, Load

o 7950 s [e [025 s

Input Section Dimensions

Select sections defined

OpeEn, .. Save As...

oK

Cancel

Check Sectional Configuration

Input Form Traveler Load

midas Civil
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Bridge Model Wizards

a FCM Bridge Model Wizard - 31 Step: Tendon Tab, Type 1

% FC™ Bridge Wizard

Bridge Model Data Type
’7 ® Typel @ Ty,

pes

IMode| ISection Tendon

# Tendon and Prestress

o]
=y

3 [l Lok
P—1 e Oy

|
"2 Hil, *@i’l ses s Q‘(‘!
D5 ‘

@T}J‘{S wﬂ-@

Section Type ——
T Cell 9z
H1 0.6
H3 0.95

= Tendon Number:

‘ @ Equal

7 Unequal

O Top
© EBotkom(Side)

© Bottom{Mid)

3 Tendon, Ja

¥ . m@ ,@_E
HS[ . [N o) )
By J 'L
3 H
~Tendon Property @ Unequal H
Top | =)
Bottom | |v ] — — F‘Sn?rgment .:.nch.Num
— lacking Stress wets Tend; | o 7l | R E gég}z 1
1 | o7 | B |Su |' ] Anchorage Position | LE 7 | e E 5233 1
Boktom | a7 | b3 |Su |v] % | NS 3 | & E Seg4 1
[a] g
—Tendon Anchorage Mumber | b z | Mg E Segs 1
— | o 7 [ o [3 geg? 1
[n] endon ...
§ 0X w1 5 [we (] | |seqe :
Bottom { Side )... Bottom { Mid )., . |1_ | S 2 | — E 5eg9 1
| ms |0 [ s [0 gegi? i
i ~ 2q
Open,.., Save As... | Ni7 o Seglz 1
1 oK Anch.Mum 1
Define
0K Cancel

Bridging Your Innovations to Realities I

Input Tendon Placement

Input Tendon Properties &
Jacking Forces

Input No. of Tendons

Input No. of Anchors for

Each Segment

midas

Civil
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities I

a FCM Bridge Model Wizard - 39 Step: Tendon Tab, Type 2

Input number of tendons

& FCM Bricdge Wizard)

Eridge Mode| Data Type ———————— belonging to each tendon group
’7 7 Typel @ Typez
# Tendon and Prestress [ 7endon number.. ] Tendon layout can be checked in
Tendon | Group Tendon : : @chorage : A real time
Group |Baseline Bi Hi Al Bi Hi Ri Bi
@ | o o ol ® | @
PSTG1 | 1430.000 | 340,00 200.00] 150,00 940.00 15000,
PSTG1 1430,000 | 440.00| 200,00/ 150.00] 440,00 ‘ © Symmetry ' Asymmetry = FCM Tendon Yiewer
PSTO1 1430,000 | 240,00 200,00/ 150,00/ 440,00 [ Unequal Data ?‘f .
1430,000 | 1260,0! 200,00/ 150,00 940,00 MNumber of Cells : i ; L i
PSTO_ 1430000 120,00/ 20000 15001 0.0 . @MJ%JJ
1430,000 | 1380.0| 200,00| 150,00 940,00 osten !
PSTG1 1430,000 | 0,0000| 200,00/ 150,00/ 440,00 1 2KInees 321 k.
PSTG1 1600,000 | 120,00/ 520,00/ 150,00/ 120,00 FSM Seg PT.
PWTG1 | 1600.000 120.00] 400,00/ 150,00] 120,00 e |
PwTG1 | 1600.000 | 460,00/ 640.00] 150,00/ 460,00 enter
PWTO1 1600.000 | 460,00/ 400,00/ 150,00/ 460.00
PWIGH 1600.000 | 650.00| 640,00 150.00 650.00
127 1600,000 650,00/ 520,00 150,00, 650,00 N
< j | '
— BE ojlo]
—Tendon Property —————————— ~Jacking Stress ——————— ~ Top Tendon G| | pe— | Hurber of Tendon
Top I:B wwe | || Top e - =i | PSTS [o tH [?[? O . I?!? i
Boktom v Bottom | 0.7 | % [su v ey |1 T o
| csTa [o
Open... Save As... oK | CWTG | 0 S
| 857G [o
| AWTG [o
0K Cancel
By I

midas Civil 35/138



Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities I

u FCM Bridge Model Wizard - completed Construction Stage Model with 3-D Tendon Layout
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities I

wd PSC Bridge — Effective Width calculation

-

Calculation results

Design Code EM1992-2: 2006 ﬂ

KR+KSCE 10 F |
FR-HSCE_RAIL11 Span Mame = G
KR-KSCEDS

0 i Elem.Id. Sect.ld. Stat bl b2 b3 bmd bm& bmf bm? bmd
CTh @m0 s
[ Consider the Variz AASHTO LRFD J U 1.6000  2.0000 - - 20000 - - -
Eff.0 16000 1.9705 - - 1.8 - - -
2 11y 1.6000 2.0000 - - z.oomn - - -
omi ] [Tnz, T on3] [bme” “bnd SR T D A
p—bml oe 1R 3 . g Eff0 EOOD 75705 - - Tams - - -
= 11 L — 3 1 1.6000  2.0000 - - 2.0000 - - -
Eff.0 1.6000 1.4 - - 1.8 - - -
S 1.6000  2.0000 - - 2lboon - - -
| Eff.0 16000 1.9705 - - 1.9Mm - - -
4 11y 1.6000 2.0000 - - z.oomn - - -
Eff 0 16000  1.9705 - - 1.8 - - -
| | Jl 1.6000  2.0000 - - z.oom - - -
i 1.6000  1.9705 - - 1 - - -
- S N 5 11y 1.6000  2.0000 - - z.m - - -
Eff.0 1.6000 1.9 - - T.9m - - -
(Mﬁ |(h_m5, <M,| J 1°6000 2,000 - - 2.ooo - - -
| Eff.0 16000 1.9705 - - 1.9Mm - - -
' B 11y 16000 2.0000 - - z.oomn - - -
b3 bE b7 Eff.0 16000 1.9705 - - 1.8 - - -
Jl 1.6000  2.0000 - - z.oom - - -
i 1.6000  1.9705 - - 1 - - -
Show Calculation Result... | CK Cance 7 1 1u 1.65000  2.0000 - - 2.0000 - - -
Eff.0 16000 1.9705 - - 1% - - -
J 1.6000  2.0000 - - 2loood - - -
Eff.0 16000 7.9705 - - 1.8 - - -
g 11y 16000 2.0000 - - z.oomn - - -
Eff.0 1.6000  1.9705 - - 1.8 - - -
J 1.6000  2.0000 - - z.oom - - -
Eff.0 16000 1.9705 - - 1§ - - -
g 11y 1.6000  2.0000 - - z.oom - - -
Eff.0 16000 1.9 - - 1.9% - - -
J 1.6000 2.0000 - - z.oood - - -
Eff.0 16000 7.9705 - - 1.8 - - -
10 11y 16000 2.0000 - -z - - -
Fff Il 1 _RO0ON 1 970F — — 1 g7MR — — _
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities

«d PSC Bridge -

£ Section 8 Reinforcement x
ivisi 0,36 i
Section Reinforceme... Division Tolerance in
Longitudinal Reinforce... [Shear Reinforcement @ Typel Typez Development Length, .
Girder Mame A Span Information in
Start Point Dig | Numbef Area . ¥ - z Spacing | Spacing | Spacing
Ref, Paint . r {in® : {in) ' ({iny |dentity [S1in [EIGin)
supt JIEE" " SN 0| 4.4 Cenwoid | 0.00 Top 013
Distance i} in 2|#3 25 2.74 |Centroid 0.00 | Top 013 |
3 D i
End Poink
Ref, Point ¢ Use Stark Paint i
T | (0.5  J
Distance 200 in =
Mo, Ref.[5] PE.[5] Dist.[5] Ref.[E] Pt [E]
1 Supl = 0 Supl -

Open, ., Save As..,
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities I

i) Section Manager— PSC Section (Reinforcing steel)

[ Section Manager 1

—Mode

v I Longitudinal Reinforcement IShear Reinforcement I
Trns]| | ([QIR[Q[[®] (B3] e [ ¥ s

¥ Same Rebar Data ati & j-end

—Target Section & Element Coordinate ¥ Centroid  (~ Left-Bottom

[=+- X Section : 1 ' ' ' ' ' ' ' ' : [~ Guide Line : IEI i

“ 3 1:5pan . IJ I

—Type
" Paint i Line " Arc
" Cirde i Paoly Line

" InputMethod A % Input Method B

Starting Paint {y,z) I'Z-Z'E, -1L.74055 m
L ' ' : : : ' 3 End Paint (v,2) [225, 17905 p
& Mum. " CTC |19
CTiZ Ref. m
| . . .

v Edge Bar

Dia P5 -

Part I 'I

I I —Reference for Tapered Section

Ref. ¥ |Left *I ref, z  |Top s

As |0.01696464 ma2

add | Modfy | Delete |

Multi Add |

Type Mum CTC (m) Dia

1| Line 0 |P20
2| Line 19 0 |P20

1 m..|»

Copy Reinforcements to... I I Span 3 : 4.6897, 3.1207 SELECT

Apply I Close I
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities

a PSC Bridge — Tendon template (Quick Tendon Profile Generation)

.. Tendeon Temnplate - - - ,‘

[ Use Prefix Name : I strand
Assigned Elements : |2108 Add ||2103 vI _l
Mo | Mame | Property | - Add |

strand_001 Tendon ]
strand_002 Tendon &I
strand_003 Tendon |
strand_004 Tendon Set Property
strand_005 Tendon Move/Copy |
strand_00& Tendon Name prefix : |strand
strand_007 Tendon Delete |

Tendon Property - ITendon VI _I

strand_008 Tendon

strand_002 Tendon Import | Group : |Default <] |
strand_010 Tendon |9
strand_011 Tendon &I Code : IUK :l'

Auto Generation (=3

m

EoepNaLhELREEYR O R W

strand_012 Tendon Type : IUK—TY(Rebahe} vl
strand_013 Tendon
strand_014 Tendon Reset Name | Bane 27 ~
strand_015 Tendon Origin Point : | 0.405, 0.000 m
strand_016 Tendon e
strand_017 Tendon ¥ Initialize Tendon Template
strand_018 Tendon ok
strand_019 Tendon =
strand_020 Tendaon Cancel |
21 strand_021 Tendon
22 strand_022 Tendon - Apply |
—Tendon
Flan view 1.561m
Elevation view
(- Section
i S: o :
X TIT w
s ma =
R :
g 0217 m
+_ |J L IUTIT
Pos, : i ] —

Tendon template wizard
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Bridge Model Wizards

a Transverse Analysis Model Wizard - 15t Step: Model configuration

r~ Select Position

Section

Element(s)

Grillage Model{PSC-T shape only)
Position L o ] Add Delete

Ho, Element(s) Postion  Data
1 10 1 %

Shape  PSC-nCELL

Model | Load | Tendon & Reinfarcement |

Define Resel

L In

Boundary Condition @ Support

Longitudinal Length

~ Spring Lateral | 280665 kyfm

Mazimum Mesh Size

L w

Vertical Kijm

[ Pavement and Barrier

slab width

f
bi_ h2 b3 hd b5

A A

[ b1 [os

P = —] Typel

Type

v

[ba [aes

| slebwidth 112 Im

™
™
[bs [385 |m
[b7 [ m

%% 0le0aaall e

Bridging Your Innovations to Realities I

Desired PSC member
Select | or J section

Input model configuration

& Transverse Analysis Model Yiew.

|- Change the Section Offset

| Top Flange © Center-Top

+ Bottom Flange @ Center-Bottom

7 Offset Distance

7 Offset Distance

E
L I«

Consider Joint Offset of the Flanges and webs,

Reverse Local-y Axis.

open... Save As...

Export

ot

UE 16

3 [ETRT- 17 lsumees 24 25
o] T o
47 48K 52 53 S 58 | B9 & erEl

midas Civil
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Part 1. Modeling Bridge Model Wizards

Bridging Your Innovations to Realities

i) Transverse Analysis Model Wizard - 2nd & 31 Step: Load, Tendon/Reinforcement Profile definition

- Select Position Section . . . . .
Sonerts) | shape PSCnCELL Load definition including ‘l S
. Element{s) Shape  PSC-CELL
Grillage Model(PSC-T sh |
AT SO Live Load Grilage ModelPSC-T shape orly)
Position LD ] Add Delete
Position @ [ ] Add Delete
Mo, Elemenk(s) Position  Data
1 13 I W Mo, Element(s) Position  Data
1 13 1 3

1 Defi Reset
Model | Load Tendon & Reinforcement | =ine e=e

Define Reset
Model | Load Tendon & Reinforcem..)

| Self Weight
<! Pavernent I Thickness | 008 | m } Uit Weight | 22,5552 yjm> De fin e Ten dO n an d ’:er::::rr'opw . " 1
! Batrier Unit Load 8. 19835 kpfm Additional Load | O M umbers =
. . Q a Prestress Load ® Stress " Force kMjmz Direction
Median Strip Unit Load 10,1204 kifm Relnforcement prOfIle " : o
¥ Callsion 2.80665 [k [ Heoht (18 |m urve Type rofile
Sicle Walk Thickness 025 | m [ untweiche [ 19.6132] kaajme ® Spine Round 0.4 §

Crowd Load Hyjmz ~ Profile Insertion Paint P sl
Handrail Force |T kn ’T m ® 1 ~ Erda
¥ Temperature [ oetat 5 o | systemT |15 o ofgement [1 |
Creep/Shrinkage

= Axis Direction
[+ Live Load

=g E e 5ns P | 94.14384| kN D m TMultiple
“um =7 |, ] o[z Jm | e
e e pe (06 |m w1t |nm Scale Factor

Die Dw D Do

[« Wind Load
Distributed Load on the Web

Horizonkal Load due to the Barrier El ]

Maoment due to the Barrier

Direction O (+)Lacaly (-)Localy

L9 Bath

24
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Part 1. Modeling

Bridge Model Wizards

«d RC Slab Bridge Wizard

inal Loads |

Bridging Your Innovations to Realities

Slab Bridge Wizard

Transverse Longitudinal ‘E i ] Longitudinal | Transverse | Loads
\ D
e | 3 ha 15 b'% Load Combinations : AASHTO-Std2K ﬂ + Factored ' Unfactored
1 1 f f
= | Define Moving Load Code
= 1
= =
al a2a3 | ) Self Weight
Spanl Span2
: n ‘ . = = < Pavement i | Thckness | 0.0762 [ weight pensry [ 23.5831 [
= | p ] n@bz i g < Barrier + | e weight | 8.75634 |y | addtional Load |0 im
\ Material | L 1: CONC x| . Size: of Plate Element 1.00584 m ‘ P r— Lomse # Median Strip 10.2157 |yt
ize of Plate Elemen! .
Span | 13.4112,17.0886, 13411 Redust (5 |, Type ‘% Typez | m Sdewak ¢ | Thickness | 03045 [ sebweghe |25 [y
(ex:3, 4, 5@5.5) © Corwex @ Concave Crowd Load ATBAIS s
10
B C— T e ) o |, ey e |, b, o g
[bs (wosrze | bs [motes | (b7 oeoss | [ (emse | ' =2 oo
Eccentricky o o)
[t (oo | o [noseae| e [Dasms | faz(o7er | laazones) ]
[-Boundar. . | -0.009144 "
S Gl | Transverse Fixed Support | Bearing3 v | From Ieft side
Elastic Link

Aabut |Kx SE37S6 kigim

Advanced...

[y [ 1260.67 ‘Wm

REE g

Elastic Link Length :

[re [1288.67 [
CREEERS
1.00534 o

[ Fixed Support [abuet [~
I Direction @ Tangential " inLine With Fixed Support
Cper... Save As... oK Close

EURCCODE
Russia

T

Step 1: Longitudinal
configuration

Step 2: Transverse
configuration
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities

a RC Frame / Box Culvert Wizards

< R.LC. o Culvert Wizard . Fra Cu a Culvert Wizard
[T T Bl
dinalTransverse | Loads | Longitudinal ILoads | Longitudinal [ Transverse |Loads
£ b & Load Combinations :
Soil n2 3, bd b5 h6 b7 Define Moving Load Code
T

. Swanl . Span2 n . Spann ha
€l -\— ._lj- ! Self Wieight
h3

= =
bi b2 “lPavement | WeightDensity | 235631 jm® | Thidness | 0.09144 |y
h1
b b 9 50l o | weicht Density | 204214 gy [ =& [deg]
a3 Taa | Sucharge 957605 [ufm
: : 4
T

| Size of Plate Element 1.00584 o | submerged weight Density | 10,9961 Hljm?
L | — R

Load Slape 01 Ry 1
Structure Type ) 2-Dimensional © 3-Dimensianal ’—‘
+ Underground ‘Water oG- 1.00584 oy
Type of Bridg: bl | 1.00954 bz | 1.88976 b3 | 0.4572 b4 | 2.01168
" | N . ‘ [ot | oz | Im Jbs | o Im o Barrier o | seFweihe 575634 aym | addtioral Load |0 \dijm
hormal Type Frame Pi Type Frame Box Culvert ‘bs ‘ 15.24 ‘m |bs |2 1188 ‘m ‘b? ‘n e ‘m ‘ B |5_096 |m 5 —
| Material |1 LCoNC  |v | Sice of Plate Element [ 09144 . 0 @ siewa B ct Moving Ly

Span 12,8016 m  Wing Wall : Thickness | 0.4572 @ Supports of Pi Frame

(ex:3,4,5855) Radus [} . (\ Transverse Fixed Support = | from left side

Shew fnge (eea) ~Supports of Cvart
- —_

pring Type ‘ 0 Skandard

Madulus of - - FLr

ROCODE
erf RLLS5ia
Korea
China
India
Taivwan
Transverse

Dimensians

Open... Save As...

2
"
Step 1: Longitudinal Step 2: Transverse

configuration configuration
u

e
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Part 1. Modeling

Bridge Model Wizards

Bridging Your Innovations to Realities

@ Grillage Model Wizard — customization for CALTRANS

Spani e e Spann

Reference Ling _..—""

Centroid Line —'~

Bridge Material ‘ ] |1: COMNC |YJ

Span Information ‘ @40 ‘ m

Skew Angle ‘ o ‘ [deq] Advanced...
Offset ‘ o ‘ m

Alignment of Transverse Members " Perpendicular @ Skewed

+ Radius 100 m Type @ Concave 7 Convex Mulki-Curve: Advanced...
[ Boundary
“ Integral Type @ Eearing Type “ Hybrid Type # Using Divided Transverse Member

@ Supports " Elastic Link

~Elastic Link Stiffness (kx : Wertical, Ky : Transverse, Kz : Longitudinal)

bt ke 0 lym 0 T
L . S 2 N " B (= O
Advanced... Elastic Link Length D m

| Fixed Support Ahukl v
Direction @ Tangential “ in Line with Fized Suppart

& Grillage Model Wizard for. Multicell Box.

Layout | Span |Satt\nn ITransversa I Load |Tendﬂn |Remfnrcament

spant [Spanz [spans |

Grillage Frame

Db2 Db1 Transverse Member Spacing n@s Del

Span Length

Del | 1 ‘ m Dez |U-5 m
__10@3.8 m
Diaphragm Location D m Width : m

& Prismatic Section | 1 [[1: Box [+]

Transverse Member Spacing

Section Assignment...

Copy the Current Span Data to Other Spans. ..

Open... Save As... K

Cancel

Step 1: Define Bridge Alignment

Qpen... Save s, Ok

Cancel

Step 2: Define Span Configuration

midas Civil
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Part 1. Modeling

Bridge Model Wizards

@ Grillage Model Wizard — customization for CALTRANS

< Grillage M wizard for Multicell Box Girder:

‘Layuut | Span |Seztinn |Transverss I Load |Tsr|\:|0r| |Reinfurcsmsnt

Spanl [5panz |Spanz |

Section List

Assigned Section:

S

I

Divided lum, s

Division Lacations

Division Option @ Web-Based

" Slab-Based Division Line

Top

Bottam

1
Show Stiffnesses. .,

-3.45171

-3.45171

-1.15087

-1 46057

2

3

Distance from Z-Axis 4
o

1.15057

1.16057

345171

3.45171

ML W
mao LI L

Bridging Your Innovations to Realities

= Grillage Model Wizard for Multicell Box Girder

Layout I Span ISs:t\un ’Transversel Load

|Ter|dun |Rs\nfurcemsnt

[~ Pavement and Barrier

Slab width

Type

Sum | 1400 n

Bearing |/ Colurn Default Spacing :

[~ Bearing Location at Abutment
Begin

Auko Cale

D | 200

i Spacng | 2@200 in oo n

Same as the Begin

Bent Cap 1 Bent Cap 2 I

Column

p [ 196.8503937007¢] i,

Bearing
D 196.8503937007€ in
User Define Bent-Cap Section

Copy the Current Bent Cap Data To

Spacing | 2@196.85

in
Spacing 2@196.85 in

Top view
Pier or Shoe

Bent-Cap Section

"Transversely Fixed Position

Longitudinally Fixed Pasition

Step 3: Define Section and Division

midas Civil

Abut1

Transversely Fixed Position

|

Cancel

Step 4: Define Transverse Configuration
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Part 1. Modeling

Bridge Model Wizards

a Grillage Model Wizard — customization for CALTRANS

ard for Multicell Box Girder:

& |Grillage Modde!

|Layaut I Span |Sectian ITransversel Load ‘Tendun IReinFDrcament

« Self Weight
¥ Pavement | Thickness 3115 in | Weight Density | 8.38-005 kipsfin®
« Barrier | el Weight 05 kipsin \ additional Load | 0 kipsfin
' Median Strip kipsjin
Sidewalk. | Thickness o in ‘ Weight Density | 0 kipsfin®
| Crowd Load o kipsfin®
+ Live Load I Define Moving Load Code I I Define Tralffic Line Lane I

+ Settlement

+ Temperature | Delta T 15 [F1
Temperature Gradient | Delta T a [F1

“Wind Load

a irkipsfin

open...

Save As... ok

Canca]

Step 5: Define Loads and Traffic Lanes

Bridging Your Innovations to Realities

Moving Load Code

L05HTO LRFD

 Taffic Line Lane

MNone
AASHTO Standard

PERMDOT
Zanada

BES
ELRCZODE
Russia
korea
China

India
Taiwan
Transverse

D2

D1
™ ~ Lanel
===

Lane2 LaneM

X

IR

Mo, of Lanes 6

Distancelin)

452750
590.651
797244
935.034
1062.949

OK Cancel

midas Civil
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities

a Grillage Model Wizard — customization for CALTRANS

—————— T o
Layout | Span | Secton | Transverse | Load  Tendon | Reinforcement | "Layout | Span | Section | Transverse | Load | Tendon Reinforcement |
r~Tendon Profiles Girder |Eent cap |
Tendon Name I're"‘dﬂﬂ_R2 Auto Generate Tendon List
Tendon Property ITEndon - Tendon_C Longitudinal |Shear |
Input Type Curve Type Tendon_R1
[ 2D i 3D | [ (o Spline " Round | Tendon_R2
Tendon_R3
[~ Typical Tendon Ma, of Tendons I 1 3: Tendon_R4
y . Tendon_R5
Type of Input " Distance % 10th Point Tendon L1
Ref. of z-axis i Top i+ Bottom Tendon_L2 .
Reference Axis  : " Straight ' Element Tendon_L3 WEEN Eg [ 1
P A O B B A B o Tendon L4
¥ oaenee Tendon_L5
-882.808 v L S B S e B
0 so0 1000 1e00 2800 asmo amoo
2 1e7.€82 | = I —— - — |
T Add Modfy | Delete Deiete Al
-33z.208
o <00 1000 1é00 2200 2800 a400 4000
[~ Start Point rEnd Point
Ref. Point Ref, Point [™ Use Start Point
Long. Ref x(in} ¥lin} z(in) fix | Ryldeg] | Rzldeq] =
Spant JE2 I CERE [gpanz =] oz =] x
Spani 0.0000] 0.0000 | 80.000 | [ 000 o000 Add Modify Delete ]
Spani 0.5000] 0.0000 | 20.000| & 000 0.00 Distance |0 n SR O 2
Span1 1.0000] 0.0000 [ 100.00 | | 0.00 0.00 Prestress Load
Span2 05000 0.0000 | 20.000| v 000 000 & Force  { Siress Area Y 7 | spacing | Spacing | Spacing [ 4|
Dia. | Mumber = RefY 5 RefZ = z N N
Span2 1.0000] 0.0000 [ 100.00 | & 000 000 (in*2) (in) (in) | Identity | [S](in) | [E](in)
Span3 0.5000] 0.0000 | 20.000 | | 0.00 0.00 |10440 kips 1 90 71.1 |Centroid 0.00 |Top 3.00 v 14.00 14.00
Span3 1.0000] 0.0000 [ 100.00| [~ 0.00 0.00 2 v
u -l
Point of Sym. ¥ First " Last Make Symmetric Tendan _
-
¥-Axis Rot. Angle 0 _|; [ded] [~ Projection =
X-Axis Direction o L-=R T R-2L
offet  x [0 in oy [-239 n oz [0 in
Open... Save As... | oK Cancel Open... Save As... oK Cancel

Step 6: Define Tendon Profiles Step 7: Define Reinforcement Profiles
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Bridging Your Innovations to Realities I

Completed Model
with Boundary Conditions

)
zZ
<
o 5
= :
L =
<
@) =
,m g
e
9o
IS

7)) N

© £

@ IS}

N n

.W -
(&)

© |

-

o E

= @©

) N

= =

k- [

m ©
(@)
=
(b}

(@))

= <

< —

0 -

s O

b

5 fu

(a8

Completed Model
with Tendon Profile

i
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Bridge Model Wizards

a Rail Track Analysis Model Wizard

Model with

Model with .
train

train load

Model with

Temperatur Grait
e Load 9 y

direction)

+

acceleration
and braking
force

Construction Stage model with all load cases

Rail Track Analysis Model Wizard ===

Layout | Section | Boundary Load | wizard Option |

Temperature Load
’7 Deck Temperature = Rail Temperature o Icl ‘
~ Acceleration / Braking / Vertical Load
Running Direction - [keep Right -
Track 1 I Train Section : o o | m Track 2 [~ Train Section : IU = m

Loads Start End Length | = Loads Start End Length | -
Losamype | GEOE | o ool ot il i Losamype | GO0 | oot st s
23.00 G00.00 | ©33.00 33.00 20.00 | 300.00 | 700.00 | 400.00|
Vertical 80.00 600.00 610.00 1000 |~ Vertical 80.00 30000 677.00 | 377.00 |~
Vertical 156.00 610.00 | B17.00 7.00 Vertical 156.00 G677.00 | 684.00 7.00
Vertical 8000 617.00 93200 | 31500 Vertical 80.00 68400 | 70000 16.00

i+ Guide " Draw

verticalLoad PP T T T T T L LR R R TR

Acceleration Load ===

i e
o = = ™ - = =% =

PITTET TP TPT P TTT vertical Load

Braking Load

Track 2 NN e | e )

1~ Moving Load Data

Mumber of Track Loading Locations B Lacation Increment for Trackl ) .
Lacation Increment for Track2 ) o
Cpen... savess.. | oKk | Cancel

Bridging Your Innovations to Realities I

Auto-generation of
multi-linear type elastic link

300 m i Var. | 300m

A
Y
A
v
A
v

Generation of additional moving load analysis models with
referring to the most critical position

Most
Critical
Position

Additional § Additional § Additional
model model model

midas Civil
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities I

a Rail Track Analysis Model Wizard

Complete Model

Longitudinal displacement of deck
due to acceleration and breaking force
4.5
4 4 —
% 3.2 — 1
% 25
g 2
2 15
0.5 4 ) 4
o CS1: Unloaded Stage CS2: Loaded Stage
0 100 200 300 400 L Temperature Load only ) | Temp. + Train Vertical/Starting/Break

Distance from the left abutment(m)

Longitudinal displacement due to Separate Model
rotation

= = = = =

[ I T I I
¥ *

1
0.5 N
0 A

\ \

-0.5
-1

\
\
-1.5 \
\
|
\

E o
T s

\
\ 5
|
\
\ |
\
\
\

\ \

\ \ \
\ \ \
\ \ \
\ \ \
\ \ \

\
\
\
\
\
\

-3 \

\ L2 L
-3.5

Longitudinal Disp. Due to deck rotation

N 0 100 200 300 200 [ Relative Disp. Check ] [ Rotational Angle Check J [ Expansion Joint Check J

Distance from the left abutment(m)
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Part 1. Modeling Bridge Model Wizards Bridging Your Innovations to Realities I

Birder Bridge Wizard

£

“Soont
Automatic generation of steel composite girder bridge model
* Straight, curved, or skewed bridge
* 3D bridge model with piers, abutments, cross frames
* Automatic generation of construction sequence with

composite action
Automatic calculation of effective width for composite section
Cracked section option to ignore concrete deck stiffness in
negative flexure region
3D Cross frame modeling for accurate design

......
. .,

Leyout I Section | Load | Tendon | Rﬂnforoementl

Spanl :-_ —_—

........

Reference Line . "% i . e

Centroid Line —'

Model Type : @ 3D Eent Capfabut. [Diaphragm Member Type @ {* Frame " Plate
Bridge Material I 0 I LI _I

Span Information I 3@40000 mm

Skew Angle 0 [deg] [ | Advanced... Offset 0 mm
Alignment of Transverse Members : * Perpendicular = Skewed

_.rw-.lifff_’}ﬂusrﬁ,\\* T LR 5\_"".52@3“ fE.T‘“\ o tticne, g | !

4
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Part 1. Modeling Train Load Generator Bridging Your Innovations to Realities

a Train load for Time History Analysis

-
Generate Train Dynamic Load Function E Add/Modify/Show Time History Functions u
Function Marne Time Function Data Type
m P r~Train Load ’7|KT>< ‘ [ Mormalized Accel.  © Acceleration @ Force © Moment © Normal |
Name ugunghwa Train, 2 disel cz
~5ealing ~Eravity Graph Options
Mo. Length Forcefk! o
Train Type Mugunghwa Train, 2 dise 7 I ﬂ%ﬂ@ | 220,001 Import Earthquake ® Scale Factar I:l THE myascs é’axfs :09 99@:9
2 i T Time Function || * Maximum Yalue ElkN - SHEE Iy SEels
No. of Whaels 40 3 1.854 220,00 ) (kD 3 FRT
4 2789 220,00 =
r Function Infomation —————————— 5 1854 220000 1 170,0000 150
I3 1.854 220.000 2 00,0360 0. 0000
Train Velocity 100 7 4582 220.000 3] 0070 00000 160
famhr 8 1.854 220.001 4] 0,1080 1700000 140
k] 1854 220,001 5] 01440 00000 i1
Element Size 1 m 10 8789 220,001 6| 04680 10,0000 g e
1 1854 220,001 7| 0,500 170,000 B 200
z 184 Zm B 05400 0,000 3 L.
— Seali 9] 05760 00000 ]
Sealing " m 200, o el fmmog | R e
L) [T > 1] 06480 0,0000 a an
& Scale Factor |1 ¢ ¢ o
2| 06933 0,0000 =
Lengtn [T854 m Force 20000 kn 3 o I7o0om =
 Max. Value 0 kN 4] 07659 0,0000 o
Add | MDdIFY | Delete | Insert | 5 D. 80]9 D. DDDD o L z 2 % 5 TS 1( 8) g a0 1z 12
Rl A 170 nnn| ¥ ine (sec
[#H Mugunghwa Train, 2 disel cars, 7 passenger cars, Korea [E=3Ech|
Impart Description |KT><, 20 cars , Korea ‘
0 0 d a O = J DA pNde A 0 Generate Earthquake Response Spectrum.., I [l oK Cancel Apply

- ( Import TGS file in Time History Functi

0 [ R

[ Train Dynamic Load Function j
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Moving Load Optimizer

wd Defining Moving Load in 3 steps

39.3700787¢| in

141.732283¢ in

Maving Load Cade : | =il RENEAFE

Mone
BA5HTO Standard

PEMMDCOT
Zanada

BS
ELRCCODE
Russia
Korea
hina

India
Taiwan
Transverse

Step 1

Select Moving Load Code

A I

[~ Traffic Lane Properties

LY
oL

Start End

a : Offset
b : Lane Width

Lane Width ; o n
Ubheel Spacing: | 39.3700787 in
Offset Distance

ol L

Skew
Start End [0 5] [dea]

Operations Add Insert Delete
add Insert Dele
Orfset,
Eccen. Mo| Moede
in
No| Elem e = £l
1 1| 68.897637795
2 2 |BB.897R37796
3 3 |BB.897637796
El v
e = ) Apply Ok Cancel Apply

on the Beam Elements }

on the Plate Elements }

[ on the Solid Elements }

Step 2
Define Traffic Line Lane

(0]

Traffic Surface Lane

Bridging Your Innovations to Realities I

¢ Define Standard Vehicular Load

"Standard Mame

|AASHTO Standard Load [+] ‘

i~ wehicular Load Properties

Wehicular Load Mame :

Yehicular Load Type :

Mo Loadikips) Spacingfin) W 1) kipsfin
1 & 165 o s
2 24 ed T
P |0 kips
dw1 | 0 kipsfin
dot |0 in
duwez | O kipsfin
doz |0 in
oK Cancel Apply

Step 3

Define Standard Vehicular Load

or
User-defined Vehicular Load

midas Civil
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Part 1. Modeling

wd Concurrent Forces

Moving Load Optimizer

Axial Shear-y Shear-z Torsion Moment-y Moment-z

Erul || Lezd || ez [k} (KN} (kN) (kh-m) fk-m) {kM-m)
332 [MvLiGal| [172] 0.00 0.00 _153.57 _16.58 1625.04 0.00
333 [MVLAGal| 111731 0.00 0.00 150.12 15.38 1676.10 0.00
334 [ MVLA(al Copy 167.55 12.35 1660.23 0.00
335 [ MVLA(al ) 185.14 12,05 1623.46 0.00
336 | MVLA(al Find... Ctrh+F 20269 -15.06 1555.79 0.00
337 | MVLA(al I 23773 16.67 145595 0.00
338 | MVLI(al 5orting Dilog... 256,70 13.78 1303.13 0.00
339 [ MVLA(al Style Dialog... 273.79 -12.02 1123.15 0.00
340 | MVLA(al Show Graoh 290.13 -15.35 92284 0.00
341 [ MVLA(al ph... 318.43 18.30 s 0.00

) e
342 [ MVLA(al Activate Records... 33422 1479 jiad 0.00
343 | MVLA(all 347.46 14.33 b e 1 9.00
344 | MVLA(all Export to Excel.. 359.35 -17.98 kAl ke .00
B EEE e View by Load Cases... {ild pit
346 | MVLA(all _ BT bb 80
347 | MVL1(all View b‘_p' Max Value Item... 55; 1 0o
242 | MVA AFalll | ]
4 * |% Beam Dynamic R
Axial Shear-z Torsion Moment-
Elem Load Part Component (k) k) RN} (kN-m) {kN-m)

332 | MVLiall| I172] Moment-y 0.00 0.00 -32.37 942 1625.04

333 [ MVL1(all| I173] Moment-y 0.00 0.00 13.06 6.56 1676.10

334 | MVLA(all| [174] Moment-y 0.00 0.00 31.66 0.70 1860.22 0.008

335 [ MVL1(all| I175] Moment-y 0.00 0.00 158.22 -10.43 1623.46 0.00

338 | MVLA(all| [176] Moment-y 0.00 0.00 176.84 -12.75 1555.79 0.00

337 [ MVLA(all| 177 Moment-y 0.00 0.00 219.52 -0.79 1455.95 0.00

338 | MVL1(all| I178] Moment-y 0.00 0.00 239.03 -£6.12 1303.13 0.00

339 ( MVL1(all| 1179] Moment-y 0.00 0.00 257.82 -9.03 1123.15 0.00

340 [ MVLA(all| 1[180] Moment-y 0.00 0.00 27369 -12.24 92284 0.00

341 [ MVLA(all| 1[181] Moment-y 0.00 0.00 40.57 -2.51 -834.05 0.00

342 [ MVL1(all| 1182] Moment-y 0.00 0.00 65.39 -2.00 -901.22 0.00

343 | MVLA(all| 1[183] Moment-y 0.00 0.00 90.53 -1.79 -007 44 0.00

344 [ MVL1(all| 1184] Moment-y 0.00 0.00 110.97 -1.46 -1122.45 0.00

345 | MVL(all| 1[185] Moment-y 0.00 0.00 -123.55 2.08 -1265.69 0.00

346 [ MVL1(all| 1186] Moment-y 0.00 0.00 -111.16 153 -1120.14 0.00

347 | MVLA(all| [187] Moment-y 0.00 0.00 -91.87 127 -994.98 0.00

242 | ML A7all riaa1 Mamant nnn 0 nn 8 24 4 an 200 19 nnn

<[ » |\ Result By Max Value-| Force] / [[«]

Bridging Your Innovations to Realities

L
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Part 1. Modeling Moving Load Optimizer Bridging Your Innovations to Realities I

wd AASHTO LRFD Optimizer

% Maoving Load Code. .. ILanE Supports{Megative Moments LI J ILanE Supports(Reactions at Intericj J
. -B R
= Traffic Line Lanes... Auto Input Options
—Girder Group f* Add i Delete

& | Traffic Surface Lanes. .. |5|;;1 ;' |
/=# Plate Elerment For Influence Surface. .. No | MNode Number I

add | Delete |
’\E‘j ILane Support-Negative Moment at Interior Piers. .. I 2 36

M G

3 ILane Support-Reactions at Interior Fiers, .. I 01| o Lar::;upp I
TTT Concurrent Reaction Group...

= | Vehicles. ..
By | vehicle Classes..|||]]

T PostCs Sl st

midas Civil 56/138



Part 1. Modeling Interface with midas FEA Bridging Your Innovations to Realities

Exporting frame model to solid/plate model to readily perform Detail Analysis

midas FEA: Solid model

vavs%s
RO
RN
N RISDRNTR
RN
RIS
NNRIAIND
NN
AYAYAT vsVA?
DO
VAYAS WATAY
A
uvl"#'g:u 5
DRI
AR INDARD
RN RO
R OR
XN AL
NS
VATATAYC s vaTAT
avA"
XA

midas Civil: line beam model

midas FEA: Imported tendons
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Part 1. Modeling

Local Direction Force Sum Bridging Your Innovations to Realities

wd Calculating Resultant Forces for 3D FE model

Local Direction Force Sum ui

Mode: IPolygon Select LI

—Type of Element
[¥ Beam [V Plate [ solid

—Load Cases/Combinations

ICS: Summation LI

Step: ILast Step vl
Talerance: |0.00393?00?B?40: in

—Coordinate Input

Positions Il‘??u- 0, -67.25

[ 1659.99, 363, 7.25]

[ 1659.99, -39, 7.25]

[ 1659.99, 0, -7.25]

[ 1659.99, 324, -7.25]
[ 1659.99, 363, 7.25]

™ zVector:|0, 0,0

—Resultant Force Location {in)

* Auto-Calc. " User Input

(25 MIDAS/Text Editor - [LdfsFile] = e )
[ File Edit View Window Help [=]=]x]
DeEHERE f2E (2 aE|o = |E

(0eeat —_—

00002 LOCAL DIRECTION FORCE 5TM RESEE:

|G0e03

100004 1

joones *% FUNCTION NAME : Position &

jonoe at X=0 ¥=3.6576 I=-0.94615

ooy Fx: -5.5034e-008 Mx: -1.8285e+001
jponoe Fy: -5.2486e+001 My: 1.1979e-007
eoeas Fz: 8.3770e+000 Mz: 5.7289e-008

roett ** FUNCTION NAME : Position 1
12 at H=0 ¥=4.1143 ZI=0
{0013 Plate Edge Line Length=10.2108

14 Fu: 1.7772e+001 Mx: -T7.2878e+000
{00015 Fy: 5.3842e+000 My: 1.0780e+001 e ~
18 Fz: -3.5353e+000 Mz: -3.2520e+000 ( \
osorr - ’ © - Plate + Beam Model
A /

12 #% FUNCTION NAME : Position 2 —
L] at X=4.8765 ¥Y=4.1148 Z=0

20 Flate Edge Line Length=10.210&

ooz Fx: 1.7830e+002 Mx: -1.0448e+001

22 Fy: 6.3382e+000 My: 1.5125e+002
ooo23 Fz: -8.8512e+000 Mz: -1.7967e+000

X Y z
1653.99  [162 o Ready y
Calculate I All Load Case/Comb | —
Length Fx. Fy Fz Mx My Mz -
Result (=2 L= m () (k) ey () (k=) ()
¥ Bot.Chord,_| 1021 77 504 £04 [ET BT B
atX=1659.99 ¥Y=162Z2=0 Fosttion 1 Sot Chord._| 10.21 3231 10.08 132 978 1530 528
Fx: -6.0730e-007 Mx: -5.9542e-001 Position 1 Diagonal_C| 1021 17.77 539 354 729 1078 325
Fy: 4.5174e+001 My: 3.8966e-001 Postion 1 Diagonal_T 1021 1714 503 218 289 765 314
Fz: -4.1053e-004 Mz: -2.5817e+004 Posttion 1 MV-Cross 1021 0.00 0.00 0.00 0.00 0.00 000|
Posttion 2 Bot.Chord_| 1021 17848 534 1274 1455 21332 18]
Postion 2 Bot Chord_| 1021 35660 1267 1092 1247 | 18285 360|
- Position 2 Diagonal_C| 1021 17830 634 B85 -10.45 15125 EE R
Name IA" SE-CrtIOﬂ Postion 2 Diagonal T 1021 17816 BES) 546 524 5142 EEI R
A ) 4| -] 4 L3
SV W i, g et Result-[LDFS] | ’—|
Ve ™\

. Local Direction Force Sum |

Al Plate Model

midas Civil
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Part 1. Modeling

General Sections

a General Section Design

Section View : Sectionl | Interaction Curve [ Moment-Curvature Curve ] Stress Contour

Bridging Your Innovations to Realities

midas Civil

TR EEITE point Concrete Neutral Axis Rebar Curvature loment -
Neutral Axis Andle 45 Dea. oin Strain Depth (m) Strain X103 (1/m) (kN-m)
) <000 Max -8.0%e-001
Axial Load, P ( kN ) 48 0.003776 0.393417 -0.012424 9 598482 418B.777
Maximum Strain Jo.02 a7 0.003926 0391433 -0.013002 10.030 4193975 j--3.00e+000.
v Display Idealized Model 43 0.004080 0.339656 _0.013592 10.471 4201.306 9303000
User Define Curvature
|0.u12 49 0004241 0388318 0014191 10,921 4209 009 -7.626+000
r (for Ideal Model) : Lim ik
50 0.004381 0.384946 -0.014827 11.381 211488 | | -9.89e+000
Apply | 51 0.004539 0.383053 -0.015461 11.850 4212023 = 12084004
-1.44e+001
Curvat Moment —
Moment Curvature Curve State x1 EI:,\FY;(:;;) (:m) oo,
Axial load = 1000 —1 6764001
Heutral Axis Angle = 45 a.Crack 0.206053 1224.419 ____-1.90e+001
<00 bield(nit) | 1.876880 2979.991 555E5
2800 & ¥ield 4436483 3028.790
N -2 3%e+001
2600 d.Uttimate 11.850 4212.023
:fgg e e Yiel(ideal) | 2.542455 4036.748
2000 'ﬁ’ L
oo B Strain
3€00 )‘.; / / |
Z as0 Nonlinear properties == Sirain Diagram -
= 5200 Hysteresis Model (Curve Type) C:0.00098327 Design Code
= 3000 -
E 800 I b IMander Model _I
o 2€00 Lo pro— —— - 1
s S0 — Design Code
£l / o BT > de2:04
g a0 /i ;_ e R : o~ Resistance Fact] EUrocode 2
zeo0 / i s St N O GB50010-02
1800 z Conerats 7 \,\ N For Compression
Lecn / £ AN L e NI N Ties GES0010-10
: it et — 3 )
Y. ¥ AN 7 B - For Compression| KSCE-LISD10
S Y e i_;, - e, and Tie models (KSCE-ISDOS
omprossive Sirain, 5.
200 R :-0.00213447 KSCE-RAIL-USD11
. Elastic modulus of Concretc =s.0007_ MPa KCI4USD07
0o A Tensite Siength of Conerete : f7 = 0,62/J. MPa
200 I Tensile Strain of Concrene &, = L POint Number b MSHTO_LR-FD 12
[ = Concrete Strain : 0.00098327 - ACI318-11
o B 2 2 4 ~Skeleton € i : L 4
curv leton Curve Rebar Sha.m -0.00218447 ACIZ18-08
feo': 20000 KN/m? 20 0,002 Neutral Axis Depth : 0.523938 m CSAS5-10
Eci  [Manderetal, = | 2244007 uim: =0 Close ITG-DE2-2004
fit': IMander etal. LI I 2772.724 kNjm2
gt 1.240e-004
M Mz
Cancel |
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Part 1. Modeling General Sections Bridging Your Innovations to Realities I

General Section Design — cracked section stresses

Cracked Elastic Behavior Cross Section  Transformed Strain Stress
e oo at Crack Section Distribution  Distribution
T o 9 rems oo '!f f:-
S —— ~ . O
- — R
G & fomd
== | (L) L
e
“w
A Comarassian
1140 |
waos
. Termian
7%
& —_—
0
P
143 Cracked section Stress Distribution Cracked, transformed section
— 000
W v
T x{Ac+ (n—1)As" + nA} = Ac xc + (n — 1)As'd’ + nAsd
mo;:'a-'uum
| Copm » 200318 ren
it i i e meN e | _aw | x = {Acxc + (n-1) As’ d’' + nAs d}/{Ac + (n-1)As’ + nA}

Cracked Section Stresses in midas GSD
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Part 1. Modeling Dynamic Report Generator

a Dynamic Report Generator

Bridging Your Innovations to Realities I

Register data Generate a report Modify model data Re-generation

sRegister images, *Generate areportin *Modify model data. sAutomatic re-

tables, and graphs to MS Word format. *Re-perform analysis generation of the
insert into the report. sInsert data by Drag & and design. report with updated
sRegistered data can Drop from the Report analysis results.

be verified in the Tree.

Report Tree.

J y, J J

Menu | Tables | Group | Works  Report
%5 Dynamic Report
@. Setup
~ [85 Reference DB
= & Images
Tend = - [+ g User Defined Images
[+ Gl Image Files

- gH Tables
B s M T ot [ | " [+ # User Defined Tables
S ] J E} Special Tables
& Table Templates
Amd) | Asymd) | Aszimd) | ztexm) | ztxm) | AmY | Asymd | Aszmd) | xexm) | ztwm) B if Charts]
8969 | S35 | 2002 | 1206 | 1770 | 1me | 6163 | s | 1sm | 228 ~|d#fl STDMFunc
toamd | bym9 | tzm | yexm) | yexm | toamd | bymo | tmimg | yexm | yom  |ffl TOMComp
25587 11970 92300 6350 6350 54263 31214 107.865 6350 6350 E -I-e><tS

, : = + [@d Defined Texts
Page:20f2  Words:81 | (B English (U.S) 'EIEEEN] : :
i = S = * [Ad User Defined Texts

o_g, H92-0200Q ¢

Home Insert Page Layout References Mailings Review View Acrobat

N
~N

3
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Part 1. Modeling FX+ Modeler Bridging Your Innovations to Realities

i) FX+ modeler for complex geometric FE modeling

Geometry modeller CAD data exchange (STEP, IGES)
4 . N\

-
Geometry modelling and clean-up

-
Imported CAD geometry Generated mesh

Convert 1D frame to planer / solid elements
4 \

Mesh generators
4 N\

midas Civil
y,

J
Auto, mapped and manual meshing

FX+ modeler
. J/

FEM pre-processor Graphic display

e e A ( N\ (
“I1f
Constraint Spatially varying pressure Wireframe Shading & transparency
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Analysis Capabilities Bridging Your Innovations to Realities L

Construction Stage analysis Large Displacement Analysis

P - Delta Analysis
Moving Load Analysis

Influence Line & Influence Surface Thermal Stress Analysis

Modal Analysis Nonlinear Analysis

! ) Nonlinear Geometric Analysis
Eigen Value & Ritz Vector y

Nonlinear Material Analysis

Dynamic Analysis Pushover & Fiber Model Analysis

: T : Inelastic Time History Analysis
Static Seismic Analysis

: Boundary Nonlinear Analysis
Response Spectrum Analysis

UImGe alEie ) AaEEs Heat of Hydration Analysis

Buckling Analysis Integral Bridge Analysis
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Part 2. Analysis Construction Stage Analysis Bridging Your Innovations to Realities

wd PSC Bridge — Tendon Prestress Loss

Tendon Coordinates. .. t (Immesdtiraizsmss) Elastic Deform. Loss Stress(Elastic Lozs)f Creep/shrinkage Loss Relaxation Loss Stress(All Loss)s Etfective M
Terdon Elongation... tontin®) ftanfim®) Stress (Immediste Los=) ftanfim®) ftanfim®) Stress(immediate Loss) ECLIvE HUm.
Tendon arrangement. ., tendon group [Top-P 1-1] at the stage of [C515]
Top-P 11 Apply
I Tendon Loss. .. 110687 5790 15031204 09864 2001 5266 751 4910 03522 1 0000
Tendon Approximate Loss. .. 1195191913 -1312 3539 01.9590 16537269 1923 6335 03553 1 0000
116153 3065 -1567 3373 09865 -2053.4493 -1897 9522 09524 2.0000
Tendon YWeight. .. 1202892121 1437 5402 09830 1723 7034 -1968 3609 09573 2.0000
117096 5201 1601 7405 01 9863 -2560 0525 1954 0997 09475 4 0000
Tendon Stress Limit Check... | 120583 9951 268 3180 05595 70 9505 201 8 4483 05548 4.0000
PO | 1193086505 15759778 0.9568 -2825 2251 -2021 4559 0.3462 5.0000
- 12282175 09894 2300 6729 -2051 2880 09533 £.0000
opy 543 2125 09872 -2934 5731 2074 B475 03454 &.0000
& Find... Chrl+p 12072216 015901 2510 7456 21009499 09524 &.0000
400 5523 09677 -3055 5470 21160764 09452 10,0000
Sorting Dialog. .. Tendon Time-dependent Loss Graph I.&J gg
Style Dialog. .. Tendon:  |Top01-02 | Stage : |EUMMMMMN v | Step: [FirstStep v Animate gg
Show Graph. .. 0o
Tendon:Top01-02 Stage:CS1 Step:First Step 00
Export ko Excel... aes.se7 gg
355_5€7 —
Dynamic Report Table, ., T ass.se7 o 0o
X E 235.567 T — 00
| Tendon Time-dependent Loss Graph... 3 azs.ser - | [ [ | oo
L L 2 sis.ser - oo
18 124391 1551 = ses.ser oo
19 1 124104 2791 £ ses.ser ]
19 J 123776 5924 R ]
D9 | sEewe C e 5
! 265.5€7
211 1236904755 jIZI ! :lﬂll]l] ! EDllZIEI l EDIDD l QDIDD l EDIDD l £DIDD ! '?l]ll]l] ! Bﬂlﬂﬂ ! Sﬂlﬂﬂ ! l 1DEIDD ! l :lEDIDD l ! Jaﬁlﬂﬂ ! oo
21 1235759243 Distance (mm) ]
22 | 123575 9243 — ]
22 J 123614 9472 @ Close 0o
23 | 1236149472 I§ oo
]\Tendun Lozsz [Stress] ,{ Tendon Loss [Force] f Al | 4

midas Civil 64/138



Bridging Your Innovations to Realities I

Construction Stage Analysis

a PSC Bridge — Approximate Tendon Prestress Loss

= Approximate Estimate of Time Dependent Tendon Losses

AASHTO-LRFD 06

Design Code

—Estimation Methdp- Bridge Design Manual 04 — Tendon Load
Load Case |PS |v ]

Hdd

Load Case

" Lump Sum Estimate Method
Delete

1]

Ambient Relative Humidity (0-100) 1] 3
—Dead Load (Self Weight)

Compressive Strength of Concrete at D _
kipsfin?
psi Load Case |5'E=|f |1'r ]

kime of Initial Loading f'ci)
Load Case Add

—Rational Approximate Method (AASHTO-LRFDOA)

Relaxation Loss
@ Per Code

7 User Defined
Delete

Tendan Tvpe |L|:uw-rela>c:ati|:|n Strand |1lr J "" |

Relaxation Loss ICI kipsfin®
—Additional Dead Load{Superimposed Load) —————

Load Case |SEIF

Load Case Add

Delete

Remove Approximate Estimate of Timme Dependent Tendon Loss Data
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Part 2. Analysis Construction Stage Analysis Bridging Your Innovations to Realities I

«d PSC Bridge —

Tendon Coordinates. .. Tendon Stress Tendon Stres= Limit
Tendon Elongation. .. Tendon FOLA FOLZ FLL Immediately after andhor set 0 el

(MM (MAmm=) (Mimim) At anch. Ay from anch.

Tendon Arrangement. .,

| Bot BT 1222 1005 5050 1005 5050 13300000 1406 0000 1260.0000
Tendon Loss. .. | Btz GG 8052 1005 4515 10054515 13300000 1406 0000 12500000
Terdon Appraximate Loss. .. | csman1 951 7275 1086 9367 10793223 13300000 1406 0000 12600000
| csotam r 951 9741 1087 2330 1079 5144 13300000 1406 0000 1260.0000
Tendon ‘Weight. .. | csmanz 970 8649 1095 5414 1057 4911 13300000 1405 0000 12500000
[Tendon Stress Lkt Chedk, ] | csoaoz_r 971 2241 1095 5414 1087 7895 13300000 14060000 12800000
| csman3l 957 8554 1103 5463 10951710 13300000 1405 0000 12500000
| csotaar 9532302 1103 9547 1095 4755 13300000 1405 0000 12600000
| csmieo 975 o975 1069 5204 10695204 13300000 1406 0000 1260.0000
e Tendon Gtress — P01y 975 5651 1069 7805 1069.7805 13300000 1405 0000 12500000
01b02_| 946 5612 1076 5253 1069 F&00 13300000 1406 0000 12600000
D1k02_r 946 7449 1076 8016 1069 8516 13300000 1406 0000 1260.0000
Tendan Stress Limit D1h03_| 9597907 10799139 10704710 13300000 1408 0000 1280,0000
Ak anch. 0.7 | fpu 01b03_r 959 DE6E 1080 2054 10707541 13300000 1406 0000 1260.0000
Drani_| 932 7895 1071 18960 1071 1960 13300000 1406 0000 12500000
Away From anch, O fpu | Baang a3z 9301 1071 3970 1071 3970 1330.0000 14050000 1260.0000
At service 0.8 | foy [2a02_| 953 0875 10791348 10707337 13300000 1406 0000 1260.0000
D2a02_r 953 2380 1079 3454 10708434 13300000 1405 0000 12500000
Dza03_| 970.7999 1081 7421 1071 2847 13300000 14060000 12800000
oK Cancel DZa03_r 9709601 1081 9855 1071 5031 13300000 1406 0000 1280.0000
Dzb0_| 761 5169 9902175 9902175 13300000 1405 0000 12600000
| csozwm_r 762 0235 590 4289 590 4289 13300000 1406 0000 1260.0000
| csozu02. 5263534 1017 4450 1017 4450 13300000 1405 0000 12500000
| csozeoz_r 26 5675 1017 5E09 1017 BE09 13300000 1406 0000 12600000
| csozw03. BAS 31 1042 1207 1042 1207 13300000 1406 0000 1260.0000
| csoze03_r 65 G604 1042 3412 1042 3412 13300000 1405 0000 12500000
| cso3a01 932 3756 1070 9447 1070 9447 13300000 14060000 12800000
| cs03a01_r 932 5233 1071 1613 1071 1613 13300000 1406 0000 12500000
| csoszanz 952 8029 10793094 10707975 13300000 1406 0000 12600000
CE03a02_r 953 0611 1079 5400 1071 0235 13300000 1406 0000 1 260.0000




Construction Stage Analysis

wd PSC Bridge — stress output locations on PSC section

|Beam Stresses(PSC) j J

Load Cases/Combinations

A | |
Step
i
Section Position
{* Position 1 | += 2
" Position 2
¢ Position 3 5 i
T Sy
{” Position 4 g 10
" Position 5 4 3
" Position & ™ Position 7
" Position 8 " Position 9
" Position 10
" Max = Min
" MaxMin " Abs Max
Components

(v Sig-wx(Axial)

" Sig-xx(Moment-y)
" Sig-xx(Moment-z)
" Sig-ux(Bar)

™ Sig-xx(Summation)
" Sig-zz

" Sig-uz(shear)

" Sig-xz(torsion)

" Sig-xz(bar)

" Sig-Is(shear)

" Sig-Is(shear +torsion)
" SigPsl " Sig-Ps2
~

|Sax {Warping) J

Display Options

Scale Factor 1.000000

Fill Type

" No {+ Line " Solid
Type of Display

¥ Contour ..| [ Deform .|
[~ Values .. [~ Legend ..|
[~ animate .| [~ Undeformed
I~ Mirrored .|
Value Output Location

r r~
M r

o

Section Position

{o

I B B B B B B

Position 1
Position 2
Position 3
Position 4
Position 5
Position & ™ Position 7
Position & (" Position 9
Position 10

Max " Min
MaMin (" Abs Max

Components

IO IIINTIL A

Sig-x(Axial)
Sig-ux(Moment-y)
Sig-xx(Moment-z)
Sig-ux(Bar)
Sig-xx(Summation)
Sig-zz

Sig-wz(shear)
Sig-xz({torsion)
Sig-wz(bar)
Sig-Is(shear)
Sig-Is(shear +torsion)
Sig-Ps1 (" Sig-Ps2

|Sa>< (Miarping) J

Sig-xx

Sig-zz

Sig-xz
(shear)

Sig-xz
(torsion)

Sig-xz
(bar)

Sig-Is
(torsion)

Sig-Is
(shear + torsion)

Sig-Ps1

Sig-Ps2

Bridging Your Innovations to Realities I

Sum of axial stresses in ECS x-direction

Sum of axial stresses in ECS z-direction

Sum of shear stresses due to shear
force and prestressing shear bars

Shear stress due to torsion

Shear stress due to prestressing shear
bars

Diagonal Tensile Stress excluding
torsional shear stress

Diagonal stress due to torsion and
shear force

Max. principal stress

Min. principal stress

midas Civil
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Construction Stage Analysis Bridging Your Innovations to Realities I

@ PSC Bridge — Stress output locations on PSC section

— Section Position

{* Position 1 1 o
™ Position 2
(" Position 3 5?
{ Position 4 q
" Position 5 4 3
" Position & " Position 7
{~ Position 8 {~ Position 9
i~ Position 10 . . . .
~ Max ~ Min [ Sig-xx, Position 1 ‘ ‘ Sig-xx, Position 9
£ Max/Min " Abs Max
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Part 2. Analysis Construction Stage Analysis Bridging Your Innovations to Realities

FCM Bridge — Camber Control, Table and Graph

Bridge Girder Elerment Group : |BridgeGirder |1r J
Support Mode Group |5uppurtNu:u:|e |‘r J
Kew-Seqgment Elem. Group : |KevSegAII |"’ J cambor Control Graph
al (<1 ONtYo. Trap!
Cancel e

Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Mode | Node | Mo

43 44 45 46 47 43 49 50 51 52 53 54 (55 56 57 55 59 60 &1 6 0.0z
» 001| 004 | 00| o001 | 00| oo 0-01 —
002 001 001 00| 001 | 004 | OO | 001 - o
002z | 002 001 0.01 0.01 0.01 0.01 0.01 0.01 0.01 E' -0.01 — V
003 | 002 002| 001 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 .% -0.02 —
003| 003| 002 | 002| 001 0.01 001 001 001 001 0.01 001 002 | 002 o -0.07 —

004 | 003| 003| 002 | 002| 001 0.01 001 001 0.01 0.01 0.01 001 002 | 002 003
005 004 003 002 002 001 001 001 | 001 001 00 [ O | 001 | 001 | 00 | 002| 002 003
006| 005)| 004 003 002 002 004 | 004 | 001 | 000 | 0| 0| O | OO | 00| 001 | 002 002 003 O
00| 005| 004 003 002 002 004 | 004 | OO0 | O | O | 0| OO0 | OO | OO0 | 001 | 002 002 003 O
005| 004 | 004 003 002 002 004 | OO4 | OO0 | O | O | 0| O | OO | OO0 | 001 | 002 002 003 O
[1}
Q.
1]

B O A A
005 004 003 003 002 ooz oot | 001 | 00| 00| o0 [ oo [ oo [ oo | oo | oo | oo | ooz ooz gfg2degzigydidddagegdsszzdaydidideddegede
004 004 003 002 002 002 001 001 0.01 | 0.01| 001 001 | 001 | 001 | 001 | 001 001 001 002 R R R
ooz | ooz | oo2| 002 oo2| oo [ ooi | oo01 | o0t 001 om | oo [ om [ oo [ o | oo | oo | 0o [ 000 R g‘ 3 ? 8 ¥ 58 53 33 g 483§ 8888543338593 4d849¢:
003| 003| 003 002 002 002 001 001| 001 | 001 | 001 | 00| 0O0| 000 000 000 -000| -000 | -000 | -0 e A A A
00z | ooz| ooz ooz oot | oo | oof | oof [ o0 [ 001 [ ool [ oo [ oo [ 001 | oo | oo | oo | oo | oo
000 [ o | oot [ o | o0 | om | oo1| o001 | o1 | oot | am | oo | oo | oot | o001 | oo1| oo2| ooz| ooz o e 3oa TE L0888 s ¢33 02558338856 8F
000 | -0.00 | -0.00 | -0.00 | 0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 [ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 [ -0 FAEREERESREERERERESERERRERERAR =

4|>|\ Page 1 lF‘agethageSﬂPage‘if ||<_| AL
—
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Bridging Your Innovations to Realities I

Construction Stage Analysis

2
»
>
@®©
=
<
o
®
o

a ILM Bridge — Contour & Graph of Nose Tip Deflection

Displacement

INTes UOTIOUNS

PEEDN
PEED
PEED

OT-LED
OT-LED

(E-LED
ig-LED
h=LE3
TE-LEY
E-LEY
Te=LE3
E=EEd
A =L ED
P E=lBd
T-LED
LB

i§=@ED
i§=@ED
=982
Em@Ed
iZ=982
IT=982
gD

E=FE2
TE=FE2

Step)

Srage/Step (Srage:

70/138
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Part 2. Analysis Construction Stage Analysis Bridging Your Innovations to Realities

u ILM Bridge — BMD for Each Construction Stage

-G onIois

HIDAS/Ciwil MIDAS/Civil
POST-PROCESS0R POST-PROCESS0R
BEAM DIAGRAN BEAM DIAGRAN
HOMENT-y HOMENT-y

2.41179e+002 4,59818+003

0.00000e+000 4,39826+003

-3.68191e+002 4,19834e+003

-6.72876e+002 3.99842e+003
-9, 77561e+002 3.79849e+003
-1.28225+003 3.59857e+003
-1.58693e+003 3.39865+003
-1.89162e+003 3.19873e+003
-2.19630e+003 2.99881e+003
-2.50099e+003 2.79889e+003
-2.80567e+003 2.59897e+003
-3.11036e+003 2.39905e+003
-3.41504e+003 2.19913e+003
-3.71973e+003 1.89921e+003
-4,02441e+003 L1.79929e+003
-4,32910e+003 1.58937e+003
-4,63378+003 1.39945e+003
-4,93847+003 1.19952e+003
-5.24315e+003 9.99604e+002
-5.54784e+003 7.99683e+002
-5.85252e+003 5.99762e+002
-6.15721e+003 3.99842e+002
-6.46189e+003 1.99921e+002
-6.76658e+003 0.00000e+000

Min/Max Stage
Cwin: Summation

Min/Max Stage
Comex: Summation

M 154 M zL

MIN : 25 MmN : L

FILE: 6 ILM ERID- FILE: 6 ILM ERID-
NIT: tonfm NIT: tonfm

DATE: 07/08/2008
VIEU-DIRECTION VIEU-DIRECTION

H:-0,931 ! H:-0,931 !

z: 0,253 z: 0,253

DATE: 07/08/2008

Minimum Bending Moment Maximum Bending Moment
Envelope upon Completion Envelope upon Completion
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Part 2. Analysis

Construction Stage Analysis

Bridging Your Innovations to Realities

a Cable-stayed Bridge — Finding Unknown Load Factors by Optimization

& Unknown Load Factor Detail

Jm".nu‘,'n‘; Load Factor. Constraint

Get Unknown Load Factors

Ttem Mame: UHKHOW I Constraints
[M1001 ~
Load Comb : |LCBI |V J [Mi002 — Constraint Name : | Ele-03 |
Object function type %miggz 3 Madify Constraint Type : |Beam Force ‘v ]
o~ .
CM1005
’7 Linear @ Square IMax Abs CMi00 . Elemant 10 : l:l
Sign of unknowns [M1007 Paint
M1005 “ I-end D14 24
’7 " Megative @ Both 7 Positive ‘ ;!Minnc\ et o o ! !
34 @ J-end
Unknown LCase Factor Weighted Factor || A [ Campanent
C SELF WEIGHT 1.000 3 Fx Fy Fz
= ~ —
I ADDITIONAL LOAD 1.000 -l Mx @ My Mz
r~EqualityInequality Condition
" Equality + Upper Bound 220
9 Inequality + | Lower Bound 230

Cancel

£ Unknown Factor R

3|

@ Result 7 Influence Matrix

/V/}*/%F

BELF | ADDITIONA! 1 sion 1| Tension 2| TEngion 3| TENsIoN 4| TENSION | TENSION & TENSION 7| TENSION 8| TEN
WEIGHT | L L0AD p
Faclor 1.000 1000 1100.825| 1050.603| 017.432| 834395 785917 | 715977| 670831 810790 /Aﬁ
Z
Constraint NODE23 | MODE 24 | MODE 25 | NODE 26 | MODE 27 | NODE 28 | NODE 2 | NODE 30 | NODE 31 ﬁ"’%
o

R R R R R R R G
value 0.003 0.000 0.002 0.008 0010 0010 0010 0010 0010 MA?
Upper Bound 0.010 0.010 0.010 0.010 0010 0010 0010 0010 0. ;/ S
Lower Bound «0o0| 0010|0010 -0o10|  -omto| 0010  -0ot0|  -ooto

Completed Structure Model

Definition of Unknown Load Factors

Make Load Combination

Generate Excel File

midas Civil
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Part 2. Analysis Construction Stage Analysis Bridging Your Innovations to Realities

@ Cable-stayed Bridge — Geometric nonlinearity and tangential displacements

Nonlinear analysis is performed

—Final Stage r—Cable-Pretension Force Control
& Last Stage " Other Stage ICSI LI {* Internal Force {~ External Force | = add " Replace | by accumu I at| n g th eresu ItS
rInitial Force Control
[ Restart Construction Stage Analysis Select Stages For Restart. .. | | ’—F Convert Final Stage Member Forces to Initial Forces for Post C.5.
r—Analysis Option I Truss I Beam —‘
[ Indude Nonlinear Analysis Morlinear Analysis Control | [~ Change Cable Element to Equivalent Truss Element for PostCS
% Independent Stage  Accumulative Stage [~ Apply Initial Member Force to €.5.
[T Include Equilibrium Element Modal Forces ~Initial Displacement for C.S. Tl me d (S p en d en t effeCts
[~ Include P-Delta Effect Only P-Dielta Analysis Contraol [v initial Tangent Displacement for Erected Structures: (Cr ee p/S h r | n k ag e)
[+ Include Time Dependent Effe Time Dependent Effect Control oAl " Group Pierl et
[~ Lack-of-Fit Force Control Pierl -
—Load Cases to be Disti uish;/ ead Load for C.5, Qutput ——————————————— -
e L ¥ Apply Camber Displacement to C.S. (if Defined)

DC 2nd

Modify % Linear Interpolation € Constant : Stress *

Delete I

/r Type | Casel | Cas
Add
DWW WC _I ’—r Consider Stress Decrease at Lead Length Zone by Post-tension —‘
¥

Beam Section Property Changes . ‘ Maximum of 3 load cases
+ Ch ith Tend . - .
e distinguished from Dead Load

" Constant

& Time Dependent Ef

~Time Dependent EFfect urrent Forces of Frame (CS)
# Creep & Shrinkage ut of Each Part of Compaosite Section
Type
’V “ Cresp “ shrinkage ® Creep & Shrinkage ‘ urrent Stage (Beam)Truss)
G uction Stage Analysis Control Data | OK I Cancel
Convergence for Creep Ikeration
’7Numhar of Iterations: 5 Tolerance : ‘
Only User's Creep Coefficient Tan g e n tl al d I S p | aC em e n tS
Internal Time Step For Creep @ 2 - n
#| Auto Time Step Generation For Large Time Gap (L aC k Of Flt FO rC e I n C | U d ed)
T Time Gap Ts10 2 ] Tsm [s
T 000 |7 - T=5000 |10
T 1000 [z [

# Tendon Tension Loss Effect { Creep & Shrinkage )
Consider Re-Bar Confinement Effect

+ Variation of Comp, Strength

T Camber for Construction Stage
included in staged analysis

@ Change with Yariation of Tendon Force

" Constant

oK Cancel
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Construction Stage Analysis Bridging Your Innovations to Realities I

a Cable-stayed Bridge — Geometric nonlinearity and tangential displacements
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Construction Stage Analysis Bridging Your Innovations to Realities I

@ Cable-stayed Bridge - Forward stage analysis step1: calculate initial tension forces at completed state

= Unknown Load Factor Detail

Ttem Mamme: ’W Constraints

[WIMODE 24 -
Load Comb LCEL n [wMODE 25 fud

[WIMODE 26

Gbject function type [WIMODE 27 E Modify

[ﬁ Lineat @ Square 7 Max Abs [wIMODE 2
[wIMODE 29 Delete

Sign of unknowns [¥MODE 30 . e ey ap- .

[ Ot ®son oo || SO0 ik Analysis results of initial equilibrium state
Unknown LCase Factor ‘Weighted Factor A (C 0 m p I eted 0 ptl m I Zed State)
SELF WEIGHT 1.000 =
ADDITIOMAL LOAD m

A< lsh <

Simultaneous Equations Method

Select All Unselect All Get Unknown Load Factors 0K Cancel
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Construction Stage Analysis

a Cable-stayed Bridge — Forward stage analysis step2: calculate construction stage pretension forces

Construction stage pretension force
= Initial pretension force (from step 1) + Lack of Fit Force (additional tension required to install a cable)

Pretension
(tont)

LOF Force
(tanf)

SLm
(tanf)

Lacal Wectar

WY

Angle
([deal)

Bridging Your Innovations to Realities I

Elasticity
(tonfim=)

34

333.808

-7.1593

326635

-0.000

4:3.000

13700000.0

34

34

234370

0120

234,440

-0.000

63435

1:3700000.0

33

34

193.011

a1 611

244 B22

-0.000

63435

1:3700000.0

36

34

340835

178826

520 661

-0.000

45.000

15700000.0

37

33

340.835

179.826

220661

-0.000

4:3.000

13700000.0

38

33

193.011

a1 11

244 B22

-0.000

63435

1:3700000.0

39

33

234370

0120

234,440

-0.000

63435

1:3700000.0

'\Laélnc of Fit Force £

Tut

T4

Tl =g

' Wululat

AS mnn

A STONOOm O

Displacements of fqrward stage gnaly5|s at . Displacements at the completed state
the last stage using Lack of Fit Force — [ Max. — 0.00043 ]
| [ Max. —0.000426 ] | ‘ ' ' |
N / N /
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Part 2. Analysis Construction Stage Analysis Bridging Your Innovations to Realities

wd Cable-stayed Bridge — General Camber Output

General Manufacture Camber(5tage?)

General Construction Camber({Stage?)

Camber (m)
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Construction Stage Analysis

a Suspension Bridge — Initial configuration analysis

Select the analysis method for initial

configuration analysis

Select load cases, which need to be

equilibrated with cable tensions

Bridging Your Innovations to Realities I

—Control Parameters

Mumber of Iterations I 5 _l:
Convergence Tolerance I 1e-005]

Suspension Bridge Analysis Contral (==

[ Analyse Metod
(% Inital Force " Optimization Approach
Node Group to be Updated Im
Sag Point Group Sag -
| [~ Constant Horizontal Force of Cable
Main Cable Group INDdES to be updated LI
Horizontal Force I 0 tonf
- Define Girder Z-Displacemeant Condition |

—Load Cases to be Considered

Load Casze ISeIfWeight LI _I

Scale Factor I 1

Load Caze | Scale | Add |

Self Weight i Modify |
Delete |

Remove Suspension Bridae Analysis Data |

oK I Cancel |

midas Civil

78/138



Part 2. Analysis Construction Stage Analysis Bridging Your Innovations to Realities

a Suspension Bridge — Nonlinear backward construction stage analysis

Lonstruction Stage Analysis Control Data

—Final Stage Cable-Pretension Force Conkrol
@ Last Stage " Other Stage LLJ ’7 o o o o
Initial Force Contral
| Restart Construction Stage Analysis Select stages for Restart...
~ Ainalysis Option Equilibrium Element Nodal Forces calculated from
+ Include Morlinear Analysis Nonlinear Analysis Control the second accurate analysis
@ Independent Stage " Accumulative Stage
I + Include Equilibrium Element Modal Forces I
et LInitial Tar
Fxd Fy-i Fz-i Mx-i My-i Mz-i Fx-j Fy-j .
Tvpe | Elem | gy ) kM) e | em) | (em) N h) 2
Truss 352 7.7413e+000 (0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000+000 7.7413e+000 0.0000e+000 m
Truss 363 7.0925¢+000 (0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 7.0925¢+000 0.0000e+000
Truss 364 -5.7440e+001 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 6.7436e+001 0.0000e+000
Truss 367 -55249e+002 (0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 5.5256e+002 0.0000e+000
" |Truse 36 -51740e+002 00000e+000 0,0000e4000 0.0000e+000 0.0000e+000 0.0000e+000 5.1747e+002 0.0000e+000 0 |:|
— |Truss 370 -7.6173+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 7517324000 0.0000e+000
 |Truss 371 -7.1767¢+4000 0.0000e+000 0.0000¢+000 0.0000e+000 0.00005+000 0.0000¢+000 7.1767¢+000 0.0000e4000  prerty Changes
 |Truss 374 554294002 0.0000e+000 0.0000e+000 0.0000e+000 0.00002+000 0.0000e+000 55435e+002 0.0000e+000
 |Truss | 375 -51905e+002 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 5.1913e+002 0.0000e+000 G
 |Truss | 377 -7.6846e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000+000 0.0000e+000 7.584Ge+000 0.0000e+000
— |Truss | 378 -7.2701e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000+000 0.0000e+000 7.2701e+000 0.0000e+000
— |Truss | 381 -55622e+002 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 5.5630e+002 0.0000e+000
— |Truss 382 -5.2084e+002 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 52091e+002 0.0000e+000
— |Truss 384 -7.9300e+000 (0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 7.9300e+000 0.0000e+000
— |Truss 385 -7.3619e+000 (0.0000e+000 0.0000e+000 0.0000e+000 0.0000¢+000 0.0000e+000 7.3619e+000 0.0000e+000
— |Truss 388 556284002 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 55837e+002 0.0000e+000
— |Truss 389 -52274e+002 (0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 5.2283e+002 0.0000e+000 - -
—|Truss 391 -8.0033e+000 0.0000e+000 0.0000e4000 0.0000e+000 0.0000e+000 0.0000e+000 B0033¢+000 0.0000e+000 fuction Stage Analysis Control Data OK Cancel
— |Truss 392 -7.2012e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 7.2012e+000 0.0000e+000
— |Truss 395 -56048e+002 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 56057+002 0.0000e+000
— |Truss 396 -5.2472e+002 (0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 52481e+002 0.0000e+000
— |Truss 398 -1.3893e+001 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 1.3893e+001 0.0000e+000
— |Truss 399 -1.4016e+001 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 1.4016e+001 0.0000e+000
— |Truss 400 -564492+002 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 565472e+002 0.0000e+000
P Tree AN B ATELANNTY . N MMMNsdNN N A0 N ANMN40NN - N ONONe400N . 1 ANAN:40N0 T & 98004007 I'II'I'I'I'Ia-l.I'I'I; i

midas Civil 79/138






Moving Load AnaIySiS Bridging Your Innovations to Realities I

Influence Line Analysis
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MOVing Load AnalySiS Bridging Your Innovations to Realities I

Moving Load Tracer + Vehicle Load Conversion to Static Load
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Part 2. Analysis Modal Analysis Bridging Your Innovations to Realities I

wd Eigen Value Analysis — Mode 1 Vibration Shape + Contour

midas Civil 83/138



wd Time History Analysis — Displacement & Moment

Element-

Element-

—@— X-direction
—&— Y-direction

0.6

-6

-4 -2 0 2 4 6
Maximum Displacement (cm)

Displacement (cm)

Moment (tonf-m)

Bridging Your Innovations to Realities I

Middle in Pier (Node-6)
Top in Pier (Node-10)

th
1

>
th
|

Time (sec)

20

Top in Pier (Element-9)
— Bottom in Pier (Element-1)

Time (sec)

20

midas Civil
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Part 2. Analysis Dynamic Analysis Bridging Your Innovations to Realities I

wd Time History Analysis — Shear vs Displacement Graph

80 80
Top Displacement Vo = 64.48(fortf)
o
o = 40 —
= &
g PO
:
g e = 4.01(cm) E
% o T
S =
R 40 2 40-
-80 I l L] 1 I I -80 | I ] || I ¥
-6 -3 0 3 6 -6 -3 0 3 6
Top Displacement (cm) Displacement in Middle (¢cm)
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Part 2. Analysis

Nonlinear Analysis

Bridging Your Innovations to Realities

a Dynamic Boundary Nonlinear Analysis — Lead Rubber Bearing Definition

% Define General Link Properties,

Application Type

Force
LRB2 Force
LRB3 Force

% Add/Modify Gen

Property Type

Lead Rubber Bearin. ..
Lead Rubber Bearin...
Lead Rubber Bearin...

eral Link Properties

Description

Mame H |

LREL

Modify

Application Type ; ' Element @ Force
Property Type |Lead Rubber Bearing Isolator “' ] Inelastic Hinge Propert
Drescription 8 |
—Self Weight Use Mass
Total Weight : I:I tanf Tatal Mass
Linear Properties
DOF  Effective Stiffness Effective Damping
# Dx | 103%00 | tonfim I:I tonfsecim
vy | 2383
v Dz |238.3 b
~Hnlinear Props L =
Rx |0 ¢ U Properties...
stifness 40 o [1a70 tonfjm L
Ry |0 b | ield strengh (Fy) 673 ton L Properties...
Rz 0 b Post Yield Stiffness Ratio (r) 1z 1 Properties...
Hystsretic Lop Parameter (s) 1| 0.5 1
Hysteretic Loop Parameter (b) o5
| Shear Spring Loca atapha  bibeta Jal + bl = 1.0
Distance R.atio Frol

| Cancel
f=rkd+{l-r}F=z |

Apply

2 =1 o {essign (d2) +§ 14

. A P

L+

N2

Cancel
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wd Dynamic Boundary Nonlinear Analysis — Built-in Earthquake Acceleration Record

[

Generate Earthquake Respo\n@g._

1940, El Centro Site, 270 Deg

Add/Modify/Show Time History Functions =
Function Mame Time Function Data Type
Elcent h (@) Normalized Accel. () Acceleration () Force () Moment () MNormal
Scaling Gravity Graph Options
Import | Earthquake I @ Scale Factor 1 . [ %-ais log scale
Time Function o~ ® Masimum Value G T 2806 msec [ -axis log scale
(sec) ia) CIrrT

1 U.UZUU 0.0052 0. a1

2 0.0400 0.0042

3 0.0600 0.0032 o

4 0.0800 0.0023 T,

5| 01000 0.0017 5

6| 0.1200 0.0045 oo,

7| 0.1400 0.0073 3

8| 0.1600 0.0071 .

9 0.1800 0.0047 — o
10| 0.2000 0.0022 L Generate Earthquake Acceleration Record @
11 0.2200 -0.0002 T -o.z9
12|  0.2400 0.0048 _o 35l Earthguake :

13 0.2600 0.0100 q
14| 02800 0.0143 1940, El Centro Site, 270 Deg ~
Description 1940, El Centro Site, 2 eg .'5|I'I'||:I|i1J.Il:|E Sl - 1 Time Scale = 1

Peak , 0.3569 g Duration , 53.72 sec

Import ] [

Ok ] [ Cancel

1940, El Centro Sike, 150 Deg

Bridging Your Innovations to Realities I

0, El

1940, El Centro Site, Yertical

195%, Taft Lincoln School, 69 Deq

1952, Taft Lincoln School, 339 Deg

195%, Taft Lincoln School, Wertical

1952, Halvwaonod Skarage PLE., 270 Deq

1952, Hollywood Storage PLE., O Deq

1952, Halywood Starage PLE., Wertical

1971, 5an Fernando, 69 Deg

1971, 9an Fernanda, 159 Deg

1971, 5an Fernandao, Down

1973, James RD. El Centro, 220 Deg

1979, lames RD. El Centro, 310 Deg

1973, James RD. El Centro, Up

1955, Mexico City, Station 1, 150 Deqg

1985, Mexico City, Station 1, 270 Deg

1994, Marthridge, Svwlmar Counky Hosp,, 90 Deg

1994, Morthridge, Santa Maonica, Ciky Hall Grounds, 0 Deq
1994, Marthridge, Santa Monica, City Hall Grounds, 90 De
1994, Morthridge, Arleta and Mordhoff Fire Station, 90 De
1989, Loma Prigka, Dakland Cuker Wharf, 270 Deqg

1989, Loma Prieta, ©akland Quker Wharf, 0 Deq

1971, 5an Fernanda Pacoima Dam, 196 Deq

1971, 5an Fernando Pocoima Dam, 256 Deg

1966, Parkfield Chalame, Shandon, 40 Deq

1966, Parkfield Cholame, Shandon, 130 Deg

1971, 5an Fernando 3244 Orion Blvd,, 90 Deg

1971, San Fernando 8244 Crion Blvd., 180 Deg

Method of Seismic Intensity- level -Type I

Method of Seismic Inkensity- level -Type II

Method of Seismic Intensity- level -Type 111

T1-1-1 {1978, MIYAGI-Coast, LE)

T1-I-Z {1978, MIYAGI-Coast, TR)

T1-1-3 (1993, HOKKAIDO-S/W_Caast, LE)

T1-II-1 {1968, HYUSANADA-Coast, LG

T1-11-2 {1968, HYUGANADA-Coast, TR

T1-I1-3 {1994, HOKKAIDO-EastCoast, TR

T1-I01-1 {1983, NIHOMKAI-Central, TR)

T1-II1-2 {1953, NIHOMKAI-Central, L)

T1-I11-3 {1994, HOKKAIDO-EastCoast, LE) b
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Nonlinear An aIySiS Bridging Your Innovations to Realities I

wd Dynamic Boundary Nonlinear Analysis — Bridge behavior with the base isolators

=Time S’tep S
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Part 2. Analysis Nonlinear Analysis Bridging Your Innovations to Realities I

@ Pushover Analysis — Performance Based Seismic Design

HIDAG/Civil
POST-PROCESS0R

LEFORMED ~HAPE

Static Analysis and Member Design

HINGE STATITI

Select Load or Displacement Control

GCALE FACTOR=
5.9833E-001

Define Inelastic Hinge Properties

Pushover Analysis

Review Capacity of Structure

PO: HMode X
Step: 1 5.F:5291~

Mk @ 2

MIN : 111

FILE: PUSHOVER_P-

TNIT: m

DATE: 07/17/2009
WIEW-DIRECTION

¥:-0.430 t

©

Performance Point by CSM

Evaluation of Structure to Resist Earthquake

Z: 0.278
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Part 2. Analysis Nonlinear Analysis Bridging Your Innovations to Realities

Pushover Analysis — Export Moment-Curvature Idealized Model from midas GSD to Civil

WaorkBar = 2 X | Secton View : Sectiont | Intersction Curve | Moment-Curvature Curve | Stress Contour 4 Add/Madify Pushover Hinge Properties E
e E—
S Curve Options Concrete Neutral Axis Rebar Curvature Woment | =
Member Neutral Axis Angle o Dea. R Strain Depth (m) Strain #10%3 (tim) (G ] -
— Name : P Description : I
Export Import Adalload, P ( kN ) 100 1 0000000 0.000000 0.000000 0.000000 0.000000
0.02 2 0.000084 30,344 0.000062 0.002139 0.000000 Element Type
General Section D
el No. of Paints 100 B L E O Y WS WEED ¥ Beam/Column € Truss " General Link " Point Spring Support
(Y Works (Pre Mode)| r? Display Idealized Model 4 0.000070 3946705 o 221
=[] Material [ User Define Curvature ,—D ” 5 0.000076 2503015
=0 RC:1 (for Ideal Model : fi 5 805 { 0.000019 0.077005 . Material Type Definition
[0 1:C30/7 Curviinear> o = o000t & RC [ SRC (encased) " Moment -Rotation (M-8)
O Steel = . &
+ Moment - Curvature (M-p Lumy
=) Secton O € Steel /SAC (fled) o=
=B Section? Moment Curvature Curve State u u |v Consider Hinge Length Integration Paint
E [0 Materal Axial load = 100 *10"-3 (1/m) € Masonry
O [0 RC:C30/37 «Cunviinears Neutral Axis Angle = 0 " Moment - Curvature (M-p Distributed)
- [ Rebar Matenal Property : B450C
£ Shape s00 a.Crack 0.397493 ' Interaction Type
H o ) es0 ',
[0 Mo Rerforsemert - " N b.Yield(Int.) 4.006041 I’ " None  P-Min Status Determination 7 P-M-M in Status Determination
A Zalil [T Vield 6810830 |f
Line c.Yiel
o e w00 > _//| Directional Properties of Pushaver Hinge : GSD Import Type = Hinge Lenath Ratio(Lp/L)
% Rectangle o d.Utimate(conc) 12, Skeleton Curve T-end Jend
& 0 Permeter e
! 0 Peimeter. Reber D22 | || 2 soo ™ . e Ultimate(rebar) "I"p“me‘h“d "VE'“ET“’E of “E”d‘”f"d—‘ Irriinear Type =] | Properties..._| [0 0.1
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Part 2. Analysis Nonlinear Analysis Bridging Your Innovations to Realities

a Pushover Analysis — Capacity Curves
“

= Bushover, Curve

Pushover Load Case |Mode_>< |v l

~Plot Type Capacity Curves
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«d Pushover Analysis —

- .
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Material Nonlinear Analysis

Element types

Hardening Models
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Plane Stress Kinematic
MIDAS /Gen
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Nonlinear Analysis

a Response Spectrum Analysis

Fesponse Spectrum Functions
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Bridging Your Innovations to Realities
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i) Nonlinear / Inelastic Time History Analysis
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wd Inelastic Time History Analysis results

= . MIDAS/Civil
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a Inelastic dynamic analysis using Fiber Model
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wd Inelastic dynamic analysis using Fiber Model - Defining hysteretic model of concrete
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Nonlinear An aIySiS Bridging Your Innovations to Realities I

wd Inelastic dynamic analysis using Fiber Model — Defining hysteretic model of steel
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a Inelastic dynamic analysis using Fiber Model — Section division for Fiber Model definition

Fiber Division of Section
Fiber Material Property
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wd Inelastic dynamic analysis using Fiber Model — Fiber Cell Result Plotting

Analysis Result of Fiber Sections
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Heat of Hydration Analysis

wd Temperature Contour with / without Cooling Pipes

Bridging Your Innovations to Realities I

NIDASCivil MIDAS/Ciwil
FOST-FROCESSOR POST-FROCESSOR
TEMPERATURE TEMFERATURE

So.lz 50,00
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HIN : 1114 MIN : 1114
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VIEW-DIRECTION VIEW-DIRECTION
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Heat of Hydration Analysis

Bridging Your Innovations to Realities I
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wd Multi-span integral bridge example — Elevation & Cross-section at piers

14 m \ll 21.4 m \I.l 214 m 14 m

Left Pier 1 Pier 2 Pier 3 Right
abutment s abutment

A Reinforced concrete
Composite deck bank seat

H | |
i | cem boa
| |

|
!
7 10 m OD FRL !
|

Steel H - pile Steel tubular column piles

Figure 2.1 Integral Bridge Elevation

0.5 m 11.5 m.o| 7.3 m k|J1.5 m_ 0.5 m
> -y e d

B

1.675 m 2.65 m 2.65m 1675m

Figure 2.2 Cross-section at piers
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wd Multi-span integral bridge example — Soil profile
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Figure 2.3 So/l profile: undrained shear strength and elastic modulus
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u Multi-span integral bridge example — Auto-generation of abut springs and pile springs
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u Multi-span integral bridge example — Moment Diagram (Dead Load)

MIDAS/Ciwil
POST-PROCESSOR

BEEAM DIAGRAM
MOMENT-v
6, 45690e+002
5.82432e4+002
5. 16173e+002
4, 4991 4e4002
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5T: Dead
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MIN = 91
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DATE: 07/17/2009
VIEW-DIRECTION
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i) Multi-span integral bridge example — Moment Diagram (Thermal expansion)

HIDAS/Ciwil
POST-PROCESSOR

BEAN DIAGRAN
MOMENT-¥
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u Multi-span integral bridge example — Reactions (Thermal expansion)

HIDAS/Ciwil
POST-PROCESSOR

REACTION FORCE
FORCE-XYZ

Max. FEACTION
NODE= 334
e 1.3580E+002
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a Multi-span integral bridge example — influence Line

MIDAS/Ciwil
POST-PROCESSOR

INFLU. LINE
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Maximum Principal Stresses
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Post-processing Features

Bridging Your Innovations to Realities I

Plate Moment — Cutting Diagrams
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POSt-pI’OCGSSiﬂg Features Bridging Your Innovations to Realities I

wd Solid Stresses — Iso Surface

MIDAS/Ciwvil
POST-PROCESS0R

S0LID STEESS

SIG-3

—IsoValue Mode
' Relative(0~1) @ Yalue

1923.81
1700.60
1477.39
IsoSurface Walues 1254.19

-2800 A~ 1030.93
-2500 Add T 807.77
-2200 Dielehe _ 554.57
-1900 P o 361.36
-1600 Ly 138.15
RER v D 000
-308.26
-531.47
-754.67
-977.58

Y, -1z01.089
¢ -14z4.30
-1647. 50
-1870.71
-2093.92
—2317.12
.= -2540.33
~2763.54
-2986.74
-3209.95

Craw Polygon Outline

arent {screen onl
T ¥)

5T: LDC1

Mak : 24133

MIN : Z6176

FILE: Bll 30UTH ~

THNIT: EN/m*®

DATE: 07/17/2008
WIEW-DIRECTION

¥:-0.460 f

P

Z:-0.423

LAAAA A

L1171
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Post-processing Features

wd Solid Stress — cutting plane

Mamed Planes far Cukking
[ JiCurrent UCS x-v Plane

M i_urrent UCS x-z Plane
[(urrent UCS y-z Plane

Cutline Type
Free Face @ Free Edge

Ani, Option Hide

Animation Opkion
Global ¥ Sweep
Global ¥ Sweep

Global 2 Sweep
@ Plane Mormal Dir, £

Mowing Plane

Current LICS x-

Ratating

0t P P o o o e

L1171

Bridging Your Innovations to Realities I

HIDAS/Civil
POST-PROCESSOR

SOLID STRESS
SIG-XX
1923.81
1700.60
1477.39
1254.19
1030.98
807.77
584.57
361.36
138.15
0.00
-308.26
-531.47
-754.67
-977.88
-1201.09
-1424.30
~1647.50
-1870.71
-2093.92
-2317.12
-2540.33
-2763.54
-2986.74
-3209.95

ST: LDC1

HAX : 24133

MIN : 26176

FILE: Bll SOUTH ~

UNIT: kN/m*

DATE: 07/17/2009
VIEW-DIRECTION

f

g~
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Post-processing Features Bridging Your Innovations to Realities I

Von Mises Stresses + Deformed Shape + Contour Annotation
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Design Features and Standards Bridging Your Innovations to Realities I_

PSC Composite General Design Reinforced Concrete Design
Eurocode2-2:05 AASHTO-LRFD12
_ AASHTO-LFD96
PSC Design
Eurocode2-2
AASHTO-LRFD12 CSA-S6-00
CSA-S6S1-10 JTJ023-85
Eurocode2-2:05 IRC:21-2000
KSCE-USD05 KCI-USD99
JTG D62-04 KSCE-USD96

TWN-BRG-LSD90

Bridge Load Rating Design

(PSC & Steel Composite Bridges) Structural Steel Design

AASHTO-LRFR05 AASHTO-LRFD12
AASHTO-LRFR12 A IO FDRE
_ ) : AASHTO-ASD96
Steel Composite Girder Design
AISC-LRFD2K
AASHTO-LRFD12 eC I REDo:
EN 1994-2
AISC-ADS89
SRC Design BS5950-90
SSRC79 JTJ025-86
AlJ-SRCO1 1S:800-2007
JGJI38-01 Eurocode3-2
AIK-SRC2K TWN-BRG-LSD90
TWN-SRC92 TWN-BRG-LSD90
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Part 3. Design PSC Design Bridging Your Innovations to Realities

a PSC Design as per Eurocode2-2:05

-
PSC Design Parameters M

Design Code : IEurocodez-?_:UE j Mational Annex : Recommended LI
—Input Parameters
r—Design Parameters {Ultimate limit states)
Moment resistance
{+ Consider tendons in tensile zone {~ Consider all tendons
. F
Shear resistance Meadify Design Parameters
Strut angle for shear resistance : |45 (Dearee) Eurocode2-2:05 | Recommended
—Partial factors for materials { Ultimate limit states )
~CementClass——— [ User Input Data Persistent & Transient———————— ~Acddental
I = l Concrete : |1-5 Concrete : 1.2
Class R (s=0.20) > Modify design parameters... ) ) ——
Reinforcing steel : 1.15 Reinfordng steel : 1
Prestressing steel : 115 Prestressing steel : 1
—Qutput parameters
- Ultimate limit states - Serviceability mit states —Partial factors for materials { Serviceability limit states )
¥ Ultimate bending resistance [¥ Stress for cross section at a construction stage Concrete : |1 Reinforcing/Prestressing steel ;
[+ Shear resistance [w Stress for cross section at service loads
—Coefficient for long term effects
w Torsional resistance w Principal stress at a construction stage - .
W M = tag Alpha cc: |0-35 Alpha ct: .
[ Principal stress at service loads
[ Tensile stress for prestressing steel - Stress limitation
~Concrete
¥ Crack control ki |0.6 k3: |0-8
salact Al | —Prestressing steel
ki: |o.8 k2: |0.9 ks: [0.75 k7: [0.75 ka: [0.85
oK _ ) - - -
S WA Solect Tendon / Bridge / Construction types
—Construction stage
Comp. : |1 Tens.: |1 Comp.: |1 Terato|1
—Crack width

k3: |3.4 ke :

Select PSC Design Results
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Part 3. Design

PSC Design

Bridging Your Innovations to Realities

u PSC Design as per Eurocode2-2:05 — Cross section stress design results table

Check Flexure Strength...
Check Shear Strength...
Check Combined Shear and Torsion Strength...

Check stress for cross section at a construction stage...

Check tensie stress for Prestressing tendons...

Check stress for cross se

"ot o] o] 0 ) ) ] ]

Positivel LCom De=ign M_Ed M_Rd Aps

T Cremeim e Exm || Negative Name | Situations | TYPE ExY (in-kips) {in-Kips) SLERL T {in)
35 | J[36] Negative cLCB10 | Persistent & | FX-MAX |[NG 727548 8406 517303.8212 -1.17358 32,6778
Principal stress at service If 35 | JI38] Positive cLCB9 Persistent & | FX-MIN NG 443736.2408 153988.0178 29141 326778
Check k width at 26 | [35] Negative cLCE10 | Persistent & | FX-MAX | NG _727531.5984 617303.8212 _1.1788 32 6778
SLOLRALn AL e 36 | I[36] Fositive cLCEY Persistent & | FX-MIN NG 448753.3821 153987.5959 259142 32,6778
36 |37 Negative cLCB10 | Persistent & | FX-MAX | OK 5543578570 5958454310 -0.9464 326778
36 | JI37] Positive cLCBY Persistent & | FX-MIN NG 552612.9710 1748104167 3.1612 32 6778
44 | [44] Negative cLCB10 | Persistent & | FX-MAX | OK _82015.9135 1218563.0028 _0.6730 32 6778
44 | 144] Positive cLCBI Persistent & | FX-MIN oK 5796444440 662370.1349 0.8751 32,6778
44 [ J45] Negative cLCB10 | Persistent & | FX-MAX | OK -18289.4529 121793.2747 -0.1502 326778
44 | J45] Positive cLCES Persistent & | FX-MIN oK 559853.0878 662392 4015 0.8503 32 6778
45 | 145] Negative cLCB10 | Persistent & | FX_MIN oK _18285.0452 1217832580 01501 32 6778
45 | 1145] Positive cLCBI Persistent & | FX-MAX | OK 569857.4956 662392.4015 0.8603 32,6778
45 | Jj45] Negative cLCB10 | Persistent & | FX-MIN oK 0.0000 121735.8175 0.0000 326778
45 | J48] Positive cLCES Persistent & | FX-MAX | OK 533835.7499 662375.4224 0.8150 32 6778
45 | 48] Negative cLCB10 | Persistent & | FX-MAX | OK 0.0000 1217357927 0.0000 32 6778
46 | 1146] Positive cLCBI Persistent & | FX-MIN oK 539842.1750 662375.4224 0.8150 32,6778
46 | J147] Negative cLCB10 | Persistent & | FX-MAX | OK 0.0000 121641.3761 0.0000 326778
46 | J[47] Positive cLCES Persistent & | FX-MIN oK 489719.0252 662392 6544 0.7333 32 6778
47 | 147] Negative cLCB10 | Persistent & | FX_MIN oK 0.0000 1216413401 0.0000 32 6778
47 | 1471 Positive cLCBI Persistent & | FX-MAX | OK 489726.9210 662392 6544 0.7393 32,6778
47 | J148] Negative cLCB10 | Persistent & | FX-MIN oK 0.0000 126959.9135 0.0000 326778
47 | Jj48] Positive cLCES Persistent & | FX-MAX | OK 4753747217 §56211.5547 06482 32 6778

_«[» I\ Check Aexure Strength / |«
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Part 3. Design PSC Design Bridging Your Innovations to Realities

u PSC Design as per Eurocode2-2:05 — Shear strength design results table

Check Flexure Strength...
Check Shear Strength...
Check Combined Shear and Torsion Strength...

Check stress for cross section at a construction stage...

Check tensie stress for Prestressing tendons...

"ot o] o 0 ) ) ] ]

Check stress for cross Elem Part Comp./Tens. Stage CHK FT FB FIL FBL FIR FER FllAx ALW

Principal stress at a co iwmmE) | ) | wimeE) | oeeme | (i) (N/mm) (MImmF) (NI}
o 7 [1m Compression | C51 oK 27301 | 58875| 27301 58875 2730 £ gars 58875 20,6343
Principal stress at se 7 [ J@E Compression | CS1 OK 28913 | 54731 | 28913| 54731| 28913 54731 54731 20,6343
Chedk oadk width at 3 (18] Compression | C51 oK 28913 | 54731| 28913| 54731| 28913 54731 54731 20,6343
L 8 |J[E] Compression | C51 oK 20134 | 52773| 20134| 52773 29134 52773 52773 20,6343
15 | 15] Compression | C32 OK 30705 | 15415| 3.8705| 15415| 39705 15415 3.9705 20,6343
15 [J[16] | Compression | CS1 oK 44443 | 00699 | 44448 00699 44448 0.9699 44443 206843
16 | I[18] Compression | CS1 oK 44447 | 00604 | 44442 | 00694 | 44442 0.9694 44447 20,6843
18 [J[17] | Compression | CS1 OK 36221 | 1.8295| 36221 18285| 36221 1.8295 3.6221 20,6343
28] Compression | C54 oK 47687 | 20289 | 42687 20289 42687 29289 42687 206843
26 |J[27] | Compression | C54 oK 43706 | 26322 | 43706| 26322| 43706 26322 43706 20,6843
27 Compression | C54 OK 43711 | 26325| 43711 26325 4371 26325 43711 20,6343
27 |J[28] | Compression | CS4 oK 47990 | 25879| 42990| 25379 42999 25379 42959 206843
35 |35 Compression | C53 oK 46754 | 01127 | 46754| 0.1127| 46754 01127 46754 20,6843
35 |J[38] | Compression | CS3 oK 37373 | 1.1195| 3.7373| 1.1195| 37373 11185 37373 20,6343
36 | I[36] Compression | C33 oK 37379 | 11199 37379| 11199| 37379 11199 37379 206843
36 |J[37] | Compression | CS3 oK 43314 | 00559 | 43314 -0.0559| 4.3814 ~0.0559 43314 20,6843
44 | [44] Compression | C33 oK 32333 | 50838 32333| 5.0838| 32333 50833 50838 20,6343
44 |1[#5] | Compression | CS3 oK 33320 | 47690 33320 47690 33320 47690 47690 206843
45 | [45] Compression | C53 oK 3.3320 | 47690 | 3.3320| 47690 33320 47690 47690 20,6343
45 |J[#8] | Compression | C33 oK 30008 | 46669 32923| 46660 32028 46669 4.6660 20,6343
46 | [46] Compression | CS3 oK 30078 | 46669 32978| 46660 32928 4 6669 46660 206843
46 | J[&7] | Compression | C33 oK 31152 | 47712 3.1152| 47712| 31152 47712 47712 20,6343
47 [ 1471 Compression | C33 oK 39152 | 47712 31152 | 47712 31152 47712 47712 20,6843

4] \Gﬂ:kstressformsedionﬂamrﬂnﬂimstage}' ||‘|
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Part 3. Design

PSC Design

Bridging Your Innovations to Realities

u PSC Design as per Eurocode2-2:05 — Design Report (EXCEL compatible)

,
EET-F & PSC Designi [Compatibility Mode] - Microsoft 5(_ [E=mES
Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat @ -2 X
E % | aral ~lg - =i | General - S=mnset~ | X - ﬁ ﬁ
— @ (B I O-|& A |E8- (8- % 7| I petete - [§]- |
KR RS W N e oot el 0 3 e Deien (Compatai Mesel Moo o I e ] ‘
! ‘E‘i - -
Sl B (Fees ) oo BJ s B iz EE = Home | Inset  Pagelayout  Formulas  Data  Review  View  Adddns  Acobat @ - T X T I D
L1t - @ £ = = . orsiona eS|gn
== g Aral M| = = General - S=Insert - x -
ESABCDEFGHIJKMMNOF‘QRSTUVWXYZAAABACADAEAFA o sl |E—,3_‘s,%,|w % Delete - @.?E 5& — .
aste es o - ——
. h e 3 mee-Ad | W% e e rormet = || 2= o @_ EE T PSCDesiarl [Compatiiity Mode] - Miercsefebieel o ) i
2. exure deslgn f.Drl SEﬂIDI?. Clipboard ™ Font T Alignment = Number " Cells Editi - Home Tnsert Fagells it B I Dat: Revi Vi Add-T e @ _ = x
50 M Moment Direction : Positive - ge Layoul armulas ata eview  View ns croba
61| - Method of Calculation | Code L1 hd € £ 20y ||[ana <o - S cenem -/ A G- E-
2|  -The madmum Strengtn Limit Load Compination:  cLGB1 A[BIC[D]E[F[G[H[IJ[K[LIM[N[O[P|Q[R[S[T[U r:l v: i ¥ | Z ANABACAL ;9 NlrrEEras SRl = = petete - | [3- ;%3& Fﬁd&
- - 169 + No checl aste es 0l in
63 The maximum factored moment (M) 550822.988 (Kips-in.) E - || [EE| (Bl A] b % - | EFormat - | 2 Fiter~ setect~
64 . . Clipboard ™ Font T Alignment = Number " Cells Editing
85| 1) Depth of neutral axis to compression face (c). (see. 57.3.1) 171/3.Shear design for a section L1 G ¥
66 . 172] W Maximum Shear - & =
67 173| -Sectiontype:  Segmental-Box A[BIC[DIE[F[GIH[I[J[K[LIM[N[O[P[Q[R[S[T[U]V[W[X]Y[Z ANABACADAEAFAG _AHge
68 74| - The Strength Limit Load Combination:  cLCB2 352|4.Torsional design for a section
69 175| - The factored Shear force 280.561 (kips.) 353 W Case of Voa,
70 176 - Factored moment 536955667 (kips-in.) 354 -Secliontype:  Segmental-Box
7 177 -Faciored axial force 6248403 (Kips.) 355/ -The Strength Limit Load Combination:  cLCE2
72 178| - Resistance faclor for shear 0.90 355/ - The factored Torsional moment 18529701 (Kips-in.)
73 179/ - Component of prestressing force 357) - The factored Shear force Vo = 280.561 (Kips.)
74 180, in direction of the shear force Vo = TAxfopan = 0.215 (kips.) 358  -Factored moment M| = 536956.667 (kips-in)
181 1) Effective depth 359 - Factored axial force N, = -5248.403 (kips)
o 182 360/ - Resistance factor for shear © = 0%
;? Strain Stress, 183 ~—C 361| - Component of prestressing force
8 184 362| in direction of the shear force Vo = Thafpan = 0215 (kips.)
79 Avial force in concrete (compressive zone) 185, 363 1 Notat
80 © 3B A 2 Co=0.85rA Cefc-ad 186 o4l o = An losed by the shear flow path
81 7512 6009 2010993 : 3.005 8546710 ; 38519.976 | ||| 187 365 Ao = Area enclosed by the shear flow path,
8 i i 188 366 including any area of holes therein
= 25032550 (in®
83 ‘Adial force in reinforcement steels 189 jz; T m(‘" )| —
tensile zone Compressive zone 190! —T pn = Perimeter of the centerline of the
Z: Te=Adly FAS(0C) A, & SALfa(C-d0) 191 369 closed tranverse torsion reinforcement
A CezAdle
: = 849885 (in
86 228.000 24767.659 417.486 | 2140823 | |||192 370 in)
87 103 = 3213 (n)  Effective web width 371 Ay = Tolal area endosed by outside
- G A 372 Perimeter ofthe concrete section
88 " Futal force in tendans(Bond) by Code 194 4 = PelabALG L ee7 iny Effective depth for Bending = 1 ssnssaln
89 * | Tendon Name K = Toe=Aoelze Aoaloe(dC) 195 AlierAcle = -
1 S BIR 0.396 267718 1003557 105876.201 | [I196, W, 374 pe = The lengin of the outside perimeter of
2 = 4 = Max[——————, 080, 0720] :Effective deptnfor snear e concreta seetion
91 2 S_B2R 0.396 267.078 1090.938 97032.024 | |||197 AoelpeAdde B e
92 3 §HIR 0398 386,323 1087 855 88193267 | |||198 = Maxf 97.842 , 90735 85.039 ] 376 = in)
93 4 S Bl 0,398 358,270 1095 808 114722888 | (1199 97.842 (in) 377 I |
04 5 s gal 0396 257718 1093557 105876.401 | [[200 dy = maf0sh D=  Max[ 94483 100303 ] 376)  2) Checking Torsional Effects
95 6 5Bl 0306 267078 1090 938 97032024 [||201 = 100.393 (i) + Effective depth for shear for Segmentd|379 » Torsional cracking moment (Ter).
9% 7 EHI 6388 Prrkre] 07 555 859535871 [[202 +D,: The distance fram the extreme compression fiber to the centroid of the presiressing reinforcemy [ 380 be = 32126 (n)  The effective thickness of shear flaw path of elements
= 203 381 Tor = 0.0632K4f, 240, = 227296952 (kips-in) (Eq.5.86.3-2) =
[N PrincipalStressAtl CBMaxShear PrincipalStressAtLCBMaxTorsion .~ TendonStress 17 1,17 ] . . - 252
Ready | - 204, 2) Maximum spacing for transverse reinforcement (S
205 + Shear stress on concrete () 383 T, = 16620701 (Kips-n) <  (B)T. = 75766661 (kips-n) (Eq.5863-1)
206 Vel 384 - T, 2 (13]T,, Ignore Torsional Effects
- N v o= = 0,089 (ksi) =
0 207 Dbd, (Eq.5.6.4
386 + Check torsional moment (Eq.58642)
eX U re eS I g n Wy n] PrincipalStressAtL CBMaxShear PrincipalStressAtLCBMaxTorsion - TendonStrass , 17 2 AA,
Ready | 00% (=) j:; To = 16529701 (Wpsin) s OT, = —— - il = 274680004 (kips-in)  OK
)
389
. ) 390 » Required longitudinal reinforcement
Sh ear Des I g n CRELCH| PrincipalStressAtL CBMaxShear PrincipalStressAtLCBMax Torsion .~ TendonStress 17 1,717 1 .~ 2€/[|
Ready | EEE = +)
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Part 3. Design

PSC Design

wd PSC Design as per AASHTO LRFD12

AASHTO-LRFDZ v

Design Code ;

—Input Paramaters

—Tendon Type

@ Low Relaxation Tendons
" Stress Relieved Tendons

' Prestressing Bars

—Carrosive Condition

@ Severs ~ Moderate/Mild

—Exposure Factor For Crack Width

® Class I(1.0)

7 Class 11(0.75)

r~Flexural Strength

® Code 7 Strain Compatibility

—iConskruction Type

@ Segmental 7 Mon-Segmental

—Oukput Paramaters
8t Construction Stage/Service Loads

# Stress by Construction Stage

# Stress by Service Load Combinations

# Stress in Prestressing Tendons

# Principal Stress by Construction Stage
# Principal Stress by Service Load Combinations
{Max Shear)

Principal Skress by Service Load Combinations
{Max Torsion)

# Crack Check

Ak Factored Loads
+ | Flexural Strength Checl
+ Shear Strength Check

+ Combined Shear and Torsion Check,

Select all Unselect Al

0K

Cancel

Bridging Your Innovations to Realities

Select Tendon / Bridge / Construction types

Select PSC Design Results
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Part 3. Design PSC Design Bridging Your Innovations to Realities

PSC Design as per AASHTO LRFD12 — Cross section stress design results table

Check stress For cross section at a conskruction stage. ..

Check tensile stress for Prestressing kendons. ..

Check stress For cross section at service loads. ..

Principal skress at a construction stage. ..

Principal stress at service loads {at the maximum shear Force). ..
Principal skress at service loads {at the maximum torsion). ..

Check, crack width at service loads. ..

Tension reinforcement. ., FT FB FTL FBL FTR FBR FMAX ALW &

g 2 (kgticm?) (kgticm?) (kgticm?) (kgtficm?) (kgticm?) (kgticm?) (kgticm?) (kgticm?)
Check Flexure Strength. .. » ‘

Check Shear Strength. ..

Check Combined Shear and Torsion Skrength. ..

e
)|
[
i
o
||
|
|
=
U]
=
=l
=

5Clucksues:lotctmseeﬁonatacmhucﬁnnda 4
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Bridging Your Innovations to Realities I

wd PSC Design as per AASHTO LRFD12 — Shear strength design results table

Check stress For cross section at a conskruction stage. ..

Check tensile stress for Prestressing kendons. ..

Check stress For cross section at service loads. ..

Principal skress at a construction stage. ..

Principal stress at service loads {at the maximum shear Force). ..
Principal skress at service loads {at the maximum torsion). ..
Check crack width at service loads. ..

Tension reinforcement. ..

Check Flexure Strength. ..

ILCom
Name

Type

HK

Mu
(kaf-cm)

I Check Shear Strength. ..

Check Combined Shear and Torsion Skrength. ..

25 J16]  Max
25 J16]  Min
26 [16]  Max
26 16]  Min
26 J17]  Max
26 J17]  Min
27 17]  Max
27 7]  Min
27 J18]  Max
27 J18]  Min
28 18]  Max
28 18]  Min
28 J19]  Max
28 J19]  Min
29 119]  Max
29 19]  Min
29 J20]  Max
29 J20]  Min

cLeBt

cLCB4
cLCB1
cL.CB4
cL.CB1
cLCB4
cLCB1
cLCB4
cLCB1
cLCB4
cLCB1
cLCB4
cLCB1
cL.CB4
cLCB1
cLCB1
cL.CB4
cLCB1
cLCB4

2222222222222229922220 2/l _

-2.5644
-3.2035
-2.5646
-3.2036
-1.6905
-21166
-1.6906
-21166
-0.7966
-1.0096
-0.7967
-1.0097

0.0001

0.0001
-0.0001
-0.0001

1.0097

0.7967

Check Shear Strength /

||

-76.5243
-55.4639
-76.5287
-55.4684

53.0203
108.7505

53.0183
108.7485
1541742
234 6677
1541727
234 6662
21341
308.5186
21318651
308.51
233.6002
333.9048
333.9048
233.6002
308.5169
2131652

1866578
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Part 3. Design

PSC Design

Bridging Your Innovations to Realities

u PSC Design as per AASHTO LRFD12 — Design Report (EXCEL compatible)

,
EET-F & PSC Designi [Compatibility Mode] - Microsoft 5(_ [E=mES
Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat @ -2 X
E % | aral ~lg - =i | General - S=mnset~ | X - ﬁ ﬁ
— @ (B I O-|& A |E8- (8- % 7| I petete - [§]- |
KR RS W N e oot el 0 3 e Deien (Compatai Mesel Moo o I e ] ‘
! ‘E‘i - -
Sl B (Fees ) oo BJ s B iz EE = Home | Inset  Pagelayout  Formulas  Data  Review  View  Adddns  Acobat @ - T X T I D
L1t - @ £ = = . orsiona eS|gn
== g Aral M| = = General - S=Insert - x -
ESABCDEFGHIJKMMNOF‘QRSTUVWXYZAAABACADAEAFA o sl |E—,3_‘s,%,|w % Delete - @.?E 5& — .
aste es o - ——
. h e 3 mee-Ad | W% e e rormet = || 2= o @_ EE T PSCDesiarl [Compatiiity Mode] - Miercsefebieel o ) i
2. exure deslgn f.Drl SEﬂIDI?. Clipboard ™ Font T Alignment = Number " Cells Editi - Home Tnsert Fagells it B I Dat: Revi Vi Add-T e @ _ = x
50 M Moment Direction : Positive - ge Layoul armulas ata eview  View ns croba
61| - Method of Calculation | Code L1 hd € £ 20y ||[ana <o - S cenem -/ A G- E-
2|  -The madmum Strengtn Limit Load Compination:  cLGB1 A[BIC[D]E[F[G[H[IJ[K[LIM[N[O[P|Q[R[S[T[U r:l v: i ¥ | Z ANABACAL ;9 NlrrEEras SRl = = petete - | [3- ;%3& Fﬁd&
- - 169 + No checl aste es 0l in
63 The maximum factored moment (M) 550822.988 (Kips-in.) E - || [EE| (Bl A] b % - | EFormat - | 2 Fiter~ setect~
64 . . Clipboard ™ Font T Alignment = Number " Cells Editing
85| 1) Depth of neutral axis to compression face (c). (see. 57.3.1) 171/3.Shear design for a section L1 G ¥
66 . 172] W Maximum Shear - & =
67 173| -Sectiontype:  Segmental-Box A[BIC[DIE[F[GIH[I[J[K[LIM[N[O[P[Q[R[S[T[U]V[W[X]Y[Z ANABACADAEAFAG _AHge
68 74| - The Strength Limit Load Combination:  cLCB2 352|4.Torsional design for a section
69 175| - The factored Shear force 280.561 (kips.) 353 W Case of Voa,
70 176 - Factored moment 536955667 (kips-in.) 354 -Secliontype:  Segmental-Box
7 177 -Faciored axial force 6248403 (Kips.) 355/ -The Strength Limit Load Combination:  cLCE2
72 178| - Resistance faclor for shear 0.90 355/ - The factored Torsional moment 18529701 (Kips-in.)
73 179/ - Component of prestressing force 357) - The factored Shear force Vo = 280.561 (Kips.)
74 180, in direction of the shear force Vo = TAxfopan = 0.215 (kips.) 358  -Factored moment M| = 536956.667 (kips-in)
181 1) Effective depth 359 - Factored axial force N, = -5248.403 (kips)
o 182 360/ - Resistance factor for shear © = 0%
;? Strain Stress, 183 ~—C 361| - Component of prestressing force
8 184 362| in direction of the shear force Vo = Thafpan = 0215 (kips.)
79 Avial force in concrete (compressive zone) 185, 363 1 Notat
80 © 3B A 2 Co=0.85rA Cefc-ad 186 o4l o = An losed by the shear flow path
81 7512 6009 2010993 : 3.005 8546710 ; 38519.976 | ||| 187 365 Ao = Area enclosed by the shear flow path,
8 i i 188 366 including any area of holes therein
= 25032550 (in®
83 ‘Adial force in reinforcement steels 189 jz; T m(‘" )| —
tensile zone Compressive zone 190! —T pn = Perimeter of the centerline of the
Z: Te=Adly FAS(0C) A, & SALfa(C-d0) 191 369 closed tranverse torsion reinforcement
A CezAdle
: = 849885 (in
86 228.000 24767.659 417.486 | 2140823 | |||192 370 in)
87 103 = 3213 (n)  Effective web width 371 Ay = Tolal area endosed by outside
- G A 372 Perimeter ofthe concrete section
88 " Futal force in tendans(Bond) by Code 194 4 = PelabALG L ee7 iny Effective depth for Bending = 1 ssnssaln
89 * | Tendon Name K = Toe=Aoelze Aoaloe(dC) 195 AlierAcle = -
1 S BIR 0.396 267718 1003557 105876.201 | [I196, W, 374 pe = The lengin of the outside perimeter of
2 = 4 = Max[——————, 080, 0720] :Effective deptnfor snear e concreta seetion
91 2 S_B2R 0.396 267.078 1090.938 97032.024 | |||197 AoelpeAdde B e
92 3 §HIR 0398 386,323 1087 855 88193267 | |||198 = Maxf 97.842 , 90735 85.039 ] 376 = in)
93 4 S Bl 0,398 358,270 1095 808 114722888 | (1199 97.842 (in) 377 I |
04 5 s gal 0396 257718 1093557 105876.401 | [[200 dy = maf0sh D=  Max[ 94483 100303 ] 376)  2) Checking Torsional Effects
95 6 5Bl 0306 267078 1090 938 97032024 [||201 = 100.393 (i) + Effective depth for shear for Segmentd|379 » Torsional cracking moment (Ter).
9% 7 EHI 6388 Prrkre] 07 555 859535871 [[202 +D,: The distance fram the extreme compression fiber to the centroid of the presiressing reinforcemy [ 380 be = 32126 (n)  The effective thickness of shear flaw path of elements
= 203 381 Tor = 0.0632K4f, 240, = 227296952 (kips-in) (Eq.5.86.3-2) =
[N PrincipalStressAtl CBMaxShear PrincipalStressAtLCBMaxTorsion .~ TendonStress 17 1,17 ] . . - 252
Ready | - 204, 2) Maximum spacing for transverse reinforcement (S
205 + Shear stress on concrete () 383 T, = 16620701 (Kips-n) <  (B)T. = 75766661 (kips-n) (Eq.5863-1)
206 Vel 384 - T, 2 (13]T,, Ignore Torsional Effects
- N v o= = 0,089 (ksi) =
0 207 Dbd, (Eq.5.6.4
386 + Check torsional moment (Eq.58642)
eX U re eS I g n Wy n] PrincipalStressAtL CBMaxShear PrincipalStressAtLCBMaxTorsion - TendonStrass , 17 2 AA,
Ready | 00% (=) j:; To = 16529701 (Wpsin) s OT, = —— - il = 274680004 (kips-in)  OK
)
389
. ) 390 » Required longitudinal reinforcement
Sh ear Des I g n CRELCH| PrincipalStressAtL CBMaxShear PrincipalStressAtLCBMax Torsion .~ TendonStress 17 1,717 1 .~ 2€/[|
Ready | EEE = +)
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Bridge Load Rating Design Bridging Your Innovations to Realities I

wd Bridge Load Rating Design as per AASHTO LRFR — Permit Vehicle & Moving Load Case

Define User Defined Vehicular Load Define Mmring L Te m
Load Type
" TrudkfLane " Train Load Load Case Name e
Vehicular Load Properties Description : | Permit Vehide
Vehicular Load Mame | Permit Load
Impact Factor : [0 [v Load Case for Permit Vehide
Center Axdel Axlel  Axled Permit Vehide
Axled Axled : !
- - - E m mm Vehide
Vehlde - - - m ™™ 0 o I |PEFITIIt Load j I
.......... —_— Py - -
T - AXl'EI -pi I Ref, Lane |Lane 1 ﬂ I
- . - E E m . -Pl = Pl
Eccenmmty Wheel o Tpemi paoi Eccentricity | 30 in
Cl.a;t.erlu_f.P_\éf_.L_a.tE ................................ Scale Factor | 1
Type of Axle
Mame al Add a2
[¥ Evenly Distributed Wheel Load Modify

[v Symmetric Vehide Delete

F1 01 P2 D2 P3 D3 P4 D4 P5
12
! | i

Spacing P1 D1 P2 D2 P3
(in} (kips) | (i} (kips) | (in) (kips)

]

Type of Axle | W3

2] al r G0.00 | 5000 12.00

3|az r 60.00| 5000 1200| 5000| 2400
|A. a%? 3 Y'Jr]n saonnl 192anl &nnnl 2400
4
|User Defined j oK Cancel
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Part 3. Design Bridge Load Rating Design Bridging Your Innovations to Realities

a Bridge Load Rating Design as per AASHTO LRFR — Rating Cases and Materials

R.ating Design Code. ., = Define Rating Case

—Static Load Cornbination

Define Rating Case. .,

@ Service Limit State " Strength Limit State
R.ating Parameter...

Load Type | max | min Load Cases
R.ating Group Setking... » DC | 100 100 (M

O [ 1.00 | 1.00 Mon-Structu
l& Rating Material. .. Temperature 100 | [*
T. Gradient 1.00
. . Secandaty 1.00
Ratlng DEESII;I'I Permanent 1.00

User Defined 1.00 % Modify Concrete Materials.
Rating Design Result Tables 3 *
) ) — Material Lisk
Rating R.esulk Diagrar. .. _
(] Marne fc|Fck|R. Main-bar Sub-bar

Gsrade 5000 L Grade /O Grade 60

~Live Load Combination

Live Load Fackars For R.at

Prirary Yehicle ML 10MY) [
Adjacent Yehicle MWL 1(MY)
Name of Rating Case | RC1 Bervic — Concrete Material Selection
Code : ASTMRC) v Grade: | GradeCS0OD |¥ |
Descripkion |
Specified Compressive Strength (Fc|fFek) : kipsfinz
Mame Limik Skate Description

— Rebar Selection

Code : | ASTMIRC) v
Grade of Main Rebar : Grade 60 ﬂ Fy kipsfin®
A Grade of Sub-Rebar : Grade 60 ﬂ Fys ! kipsfin2

RC1_Service Service

Madify Close

|
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Bridge Load Rating Design Bridging Your Innovations to Realities I

wd Bridge Load Rating Design as per AASHTO LRFR — Concrete Stress Results

Rating Resulk Summary of Service, .

Rating Resulk Summary of Strength, ..

_oncrete Stress.,.,

Prestressing Steel Tension, ..

Flexural Rating Data. .. n Elem, | Part |C2MA. Bl Eos Rating | ~peck
Tens, Factor
Shear Strength. ..
I 1101] Comp, RC1_Service _DCIMAXD_DWIIMAXI_TI+H_4 VFx-hind 82,5240 OK
Concrete Stress Data, 111[1] Tenz, |BC1_Service _DCibd A0 Dok A0 _T{+i_a WiFx-hin) 14 4533 | Ok
. ) Z1[2] Comp, |BC1_Service _Doikda ) D kd 200 _Ti+_ A Wi Fr-tdax) —32420,46 | NG
Prestressing Steel Tension Data... 2[irz] Tens, |RCT_Service_DCIMAXI_DWIMAXI_T+)_A V{Fxhiax) —10719,08|NG
Flesars] Cepmety Baremd Rskis, a[iral Camp, [RC1_Service_DCIMAXI_DWIMAX)_T(+H_A, V{Fx-Min -41,1026[NG
3|1[4] Tens, |RC1_Service _DCCRAXD_DWIIR AR _TH_A WIF—hdin —-TT.2487 (NG
Shear Strength Data... 4/1[5] Comp, [RC1_Service DOk A0 DWERAXD_T+H_A WIF x-kin) -37.1217|NG
—TEpaEnT 4|1[5] Tens, |BC1_Service DOk A0 DWWk 200 TE+H_A WEF x—tding —G7, 7637 (NG
Spani S |I[E] Comp, |RC1_Service _DCIkMAXD_ Dl kd 220 _Ti+_A W F x-hdin ) -31,6631 [NG
Spani 5[1[E] Tenz, |BC1_Service _Dioihd A0 Dok 200 _T{+i_A WiFx-hin) —56,9274 NG
Spani 6|1[7] Comp, |RCT_Service_DCIMAXI_DWIMAX_T(H_& W{Fx-tin) -25,4320 (NG
Spani B|I[7] Tenz, |BC1_Service DOk A0 DOk A0 T+ A WIFx-hdin A5 4712 | NS
Spani 71081 Comp, |FAC1_Service _DOiMAXY_DWIMAXI_Ti+1_& Wi Fatin -15.5454 NG
Spani 71081 Tens, |RCT_Service DCOMAXD_DWIMAX)_THH_A VIFxhin) -33.4%60| NG
Spani 3 |1[9] Comp, |RCT_Service _DCIMAXD Dk 220 _Ti+1_A W Fx-kdin -11,5097 NG
Spani 3 |1[9] Tens, |RC1_Service _DCCk A0 DWWk 200 TE+H_A WEF x—tding —-21,2385 (NG
Spani af1[10] Comp, |[BC1_Service_DOikda) Dl hd 250 TO+H_ A WiTFx-hda) -5.0362 NG
Spani a|1[10] Tenz, |BC1_Service _Doihd A0 Dok 200 _T{+i_A WiFx-hin) -9,2054 NG
Spani 10{1[11] Comp, |RCT_Service DCIMAXD_DW(MAX)_T(+H_AW{Fru-tdax) —2,7640|NG
Spani 10(1[11] Tens, |BC1_Service DCOMAD_ DWW &X0_Ti+HI_A WIF hax) —5,0265|NG
Spani 11]1012] Comp, |[RC1_Service DCMAX_DW{MAX)_T{+H_4, W x-tax) ~16,0392|NG
Span 11]1012] Tens., |RC1_Service DC{M XD DWIKM AR TEH_A MIF-hax) -B.9621 |NG
Spani 12]1013] Comp, |RC1_Service D CCMARD_ DR &5 T A W{Fxhdax) -50,2656 | NG
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Bridge Load Rating Design

wd Bridge Load Rating Design as per AASHTO LRFR — Flexural Rating Results

Rating Resulk Summary of Service, .

Rating Resulk Summary of Strength, ..

_oncrete Stress.,.,

Prestressing Steel Tension, ..

Bridging Your Innovations to Realities I

Azvare) Reing e Part PDS”WE; Rating Case He;iﬂsignce Sy (Eeiel) |- (pEii) Check
Megative Factor Factor Factor
Shear Strength... Factor
I Megative |BC1_Strength _DCCkd s D hi a0 T+ 1,0000 1.0000 71,0000 1053520106 Ok
_oncreke Skress Daka.. . Fozitive [RC1_Strength_ DOk s _DwWiki A0 T+ 1,0000 1.0000 1,0000 | 3705158052 | Ok
) _ Negative |BC1_Strength _Dofkd A Dok A0 _Ti+)_ 00,9925 1,0000 1,0000 1,5720| QK
Prestressing Steel Tension Data. ., Eesiive |= _ _ _ i
Flescural Capacity Demand Ratin. .. Negative |[RCT_Strength Dol AX)_DW{MAX_T(+H)_ 1.0000)  1,0000) 10000 1339091 OK
Pogitive |[RC1_Strength_DCCkd a0 DWWk A0 T+ 1,0000 1.0000 1,0000 8,1854 | Ok
Shear Strength Data. .. Megative |RC1_Strength DO AR D (kA0 _Ti+)_ 1,0000 1.0000 1,0000 44,4400 | Ok,
SparT 1 Fozitive [RC1_Strength_DCCkd A0 DWWk A0 T+ 1,0000 1.0000 1,0000 405345 | Ok,
Spani 5/1[E] Megative |[RC1_Strength_DOCkd &) Dk 250 TI+)_ 0,9950 1.0000 1,0000 18,3760 Ok
Spani S I[E] FPositive |RC1_Strength DO A0 D (b A0 _Ti+)_ 0,9350 1.0000 1,0000 3.4973 | Ok
Spani &/1[7] Negative |RC1_Strength_Dofkd s Dk e Ti+1_ 00,9930 1,0000 1,0000 9,2993 | 0K,
Spani B(1[7] Pozitive |[RC1_Strength_DiCekd A0 Do kd A0 _Ti+)_ 0,99380 1,0000 1,0000 34362 | Ok
Spani T(108] Megative |[RC1_Strength_ DOk Do ki A0 T+ 0,9930 1.0000 1,0000 9,3545 | Ok
Spani T(108] Pogitive |[RC1_Strength_ Dok a0 DWW ki A0 T+ 0,9930 1.0000 1,0000 34687 | Dk
Spani a(10a] Megative |[RC1_Strength_ DOk DWWk A0 T+ 0,9980 1.0000 1,0000 13,6455 | Ok
Spani a(10a] FPozitive [RC1_Strength_DCCkd &0 DWWk A0 TI+)_ 0,9950 1.0000 1,0000 3.6914 | Ok
Spani a(1[10] Megative |[RC1_Strength_ DOk s DWWk A0 T+ 0,9950 1.0000 1,0000 15,9540 | Ok
Spani 9/1[10] Posgitive |BC1_Strength _Dofkd A Do hd A0 _Ti+)_ 00,9930 1.0000 1,0000 4 5790 | DK,
Spani 10(1[11] Megative |[RC1_Strength_DiCekd A0 Do ki A0 _Ti+) 0,9905 1,0000 1,0000 22,8475 Ok
Spani 10(1[11] Pozitive |[RC1_Strength_DiCCkd A0 Do kd A0 T+ 0,9905 1,0000 1,0000 10,5122 | Ok
Spani 11 (1[12] Megative |[RC1_Strength_DCCkd A DWWk A0 T+ 0,9925 1.0000 1,0000 10,8853 | Ok
Spani 11 (1[12] Pogitive [RC1_Strength_DCCkd a0 DWWk A0 T+ 0,9925 1.0000 1,0000 25,0889 Ok
Spanz 12 (1[13] Megative |[RC1_Strength_DCCkd ) Dk A0 Ti+)_ 0,9925 1.0000 1,0000 36225 | Ok
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Bridge Load Rating Design Bridging Your Innovations to Realities I

wd Bridge Load Rating Design as per AASHTO LRFR — Shear Strength Results

Rating Resulk Summary of Service, .
Rating Resulk Summary of Strength, ..
Concreke Stress,,. b
Prestressing Steel Tension i LRrD system fCaondition | Rating
0 pup Elerm, Fart Rating Case Resiztance Factor Fartor Factor Check
Flescural Rating Data. ., Factar
1{1[1] RC1_Strength _DCOkd A0 Do bd 00,9000 1,0000 71,0000 =1,3436 NG
Shear Strength. .. Zz] RC1_Strength _DCOkd A0 Do bd 00,9000 1,0000 71,0000 -2, 10892 | NG
3{1[4] RC1_Strength _DCOkd A0 Do bd 00,9000 1,0000 71,0000 —2,6095 | NG
Concrete Stress Data, .. 4{1[5] RC1_Strength_DCOkd &0 _ Dot b 00,9000 1,0000 71,0000 =1,2375 | NG
_ _ 5| 1[6] RC1_Strength_DC(MAX)_DW(M 090000 10000 10000 1.1183|0K
Prestressing Steel Tension Data. .. &I[7] RC1_Strength_DO(MAX_DWW (M 08000 10000, 1,0000 51356 QK
Flesars] Cepmety Baremd Rskis, 7 /18] RC1_Strength_DC{MAX)_DW( 09000/  1.0000)  1.0000]  1.4943 0K
a{1[a] RC1_Strength _DCOkd A0 Do bd 00,9000 1.0000 71,0000 =1.0047 | NG
Shear Strength Data. .. ali[10] RC1_Strength _DCOkd A0 Do bd 00,9000 1,0000 71,0000 =25213|NG
T=pEnT 10(1[11] RC1_Strength _DCOkd A0 Do bd 00,9000 1,0000 1,0000( —11,0867 | NG
Spani 11 (1[12] RC1_Strength _DCOkd A0 Do bd 00,9000 1,0000 71,0000 —2137T9|NG
Spanz 12 (1[13] RC1_Strength _DOOk &0 0wk 00,9000 1,0000 71,0000 -1.4133|NG
Spans 13[1[14] RC1_Strength_ Do & D 0,9000 1, 0000 1,0000| -3,7990(NG
Span? 1411[15] Rl _Strength _DCOkd A0 Dot bd 00,9000 1,0000 1,0000 —2,2241 NG
Span? 15(1[1E] RC1 _Strength _DCOkd A0 Do bd 00,9000 1.0000 71,0000 =1.0790| NG
Span 16 (1[17] RC1_Strength _DCOkd A0 Do bd 00,9000 1.0000 71,0000 05556 (MG
Spanz 17 (1[18] RC1_Strength _DoCOkd A Do by 00,9000 1,0000 71,0000 3.0244 | Ok,
Spanz 18(1[19] RiC1_Strength _DCOkd A Do bd 00,9000 1,0000 71,0000 30225 | Ok
Spanz 13 (1[20] RC1_Strength _DCOkd A0 Do bd 00,9000 1,0000 71,0000 0,5440 (NG
Spanz 2010211 RC1_Strength _DOOk &0 0wk 00,9000 1,0000 71,0000 —0,6455 | NG
Spanl 21122 RC1_Strength Dok 200 D 0, 9000 1,0000 17,0000 —5,67583 | NG
Spani 22 1[23] Rl _Strength _DCOkd A0 Dot bd 00,9000 1,0000 1,0000 04312 (NG
Spani 23(1024] RC1 _Strength _DCOkd A0 Do bd 00,9000 1.0000 71,0000 -31ET3 | NG
Spani 24 |1[25] RC1_Strength _DCOkd A0 Do bd 00,9000 1.0000 1,0000( —-43,2161 |NG
SpanZ 25 |1[2E] RC1_Strength _DCOkd A0 Do bd 00,9000 1,0000 71,0000 =4 5478 | NG
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Part 3. Design Bridge Load Rating Design Bridging Your Innovations to Realities I

wd Bridge Load Rating Design as per AASHTO LRFR — Tendon Results

Rating Resulk Summary of Service, .
Rating Resulk Summary of Strength, ..
Zoncrete Stress. ..
Prestressing Steel Tension, .. .
. up Elem, Part Tendon Rating Case B
Flesxural Fating Data. ., Factor
Shear Strength... 1 1[1] Tendon1 RC1_Service _DC{MAX)_DWIMAX)_T(H+)_aA,V{FxMax) -
1/1[1] Tendon RCl1_Service DO AR Db 200 _Ti+1_A WiFx-bding £35360934
iConcrete Stress Data. .. 1/1[1] Tendaoni Rl _Service Do AX0_DWEh 200 _Ti+H_A WiFw-hdax) =
- : 1]1[1] Tendon RC1_Service_DC(MAXI_DWIMAX)_TCH_A,Y{Fy-Min) 235360984
Prestressing Steel Tension Data. ., 1/101] Tendond RC1_Service_DC{MAX)_DWMAX)_T(+)_&,ViFz-Max) -
i) sy Bt e Relans 1]101] Tendon RC1_Service DC(MAX)_DWIMAX)_T(+_A, V{Fz-Min) 235360934
1/(101] Tendon RC1_Service _DCAI_ DWW M A T+ _A WM x—tasd =
Shear Strength Data. .. 1/1[1] Tendaoni RC1_Service Dol AR _DWE R 200 _TI+_A Wikix-hin) 235360954
Y f=151 111[1] Tendond RC1_Service _DoCihd a2 D bd 2000 T2 Wk y—hd &) =
Spani 1/(101] Tendonl Rl _Service Dol A Dowt bd a0 T8 Wby —hdin) 35360354
Spani 1]1[1] Tendon RCT_Service _DC{MAX)_DWIMAX)_Ti+)_A,V{Mz-Max) -
Spani 11[1] Tendond RC1_Service_DCIMAXI_DWIM AXG_TTHI_a, Vikz-Min] £35360954
Spani 1/1[1] Tendon RC1_Service _DOChAXD_DWEM A _T{=1_A W{F b ax) .
Span 1/1[1] Tendon RC1_Service_DC(h AN DWW &30 _T{=1_A W{Fx-Min} 255360954
Spani 111011 Tendoni FC1_Service DCOMAXG_ DAWMAXD_TE=)_A WIFyu-hax) -
Spani 11[1] Tendon RC1_Service_DC{MAX)_DWIM AN _T(=)_a,VIFy-Min) 2353609354
Spani 11011 Tendon1 RC1_Service DCMAXG_DWIMAX)_T(-)_A V{Fz-Max) =
Spant 1101] Tendon BC1_Service_DC(hAX)_DWM &30 _T(=1_A W{Fz-Min) 235360954
Spani 11011 Tendaon1 RC1_Service DCMAXIDWIMAXD_TI=1 a8, Wik x-Max) =
Spani 11[1] Tendon RC1_Service _DCikAX_DW{ A5 _T{=3_a, Vikdxhin} £35360954
Spani 1/1[1] Tendoni RC1_Service _DiCEhdAXD_DW b A0 TE=3_A, Wi kdy—bdax) =
Spani 11[1] Tendon RC1_Service Dok D0 A50_T{=1_A W hy—hding 235360954
Spani 11011 Tendon RC1_Service DC(MAX_DWIMAX)_Ti=1_a, Wikz-Max) -
Spani 11[1] Tendon RC1_Service _DCikd a0 DO 30 _T{=1_a, Wikdz-hin} 235360934
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Part 3. Design Composite PC Girder Design Bridging Your Innovations to Realities

wd Composite PC Girder Design as per EN1992-2

o Lol Quick Generation
W Use Prefix Name : strand
¥ | — slab (Part 2)
Assigned Elements - | 2108 i I—m
mm
—
No | Name | Property T
1 strand_001 Tendon H2 I 0 mm
2 strand_002 Tendon ]
3 strand_003 Tendon a5 Reference Point for B1 and B2
4 strand_004 Tendon
5 strand_005 Tendon |VG' Center " Left ( Right
[ strand_00& Tendon
7 strand_007 Tendon
8 strand_008 Tendon I
g strand_009 Tendon B1 800 mm
10 strand_010 Tendon
11 strand_011 Tendon B2 I 800 mm
12 strand_012 Tendon
13 strand_013 Tendon
14 strand_014 Tendon
15 strand_015 Tendon e
16 strand_016 Tendon Girder (Part 1)
17 strand_017 Tendon + ¥
18 strand_018 Tendon | -5pc File Import I
15 strand_019 Tendon N
20 strand_020 Tendon Auto Generation Materil
21 strand_021 Tendon [ Material
2 strand_022 Tenden Name prefix . I strand Composite Section Property Table
~Tendon
- T—— T81m] Tendon Property : ITendon ;I | Composte |comp_M1 L2
" Parts _M1_partl -
E| ::‘;n:n iew Group = IDefauIt ;I | lsome_1_sa B
- 2108 . Value [Length-Unit:mm)
2 28Mm Code bUK - [Leng ]
= :338 I —I Area 284475.000000
2 . - - = SAX 192313.110007
g T‘ﬂJE ' IUK TY[REbEtE) —I SAy 106016.1935676
boc 10372542685.384338
Name : ITY? LI yy 13684960062.500122
- . . Iy -0.000031
Origin Point : I 0.405, 0.000 mi Show Stiffness... Export 3 4032327210.933947
Pos. : @i e (Cx 485.000000
¥ TInitizlize Tendon Template ()Cx 485.000000
(+)Cy 419793020
cancel (Cy 220201980

Quick generation of

Tendon template wizard

PSC composite section
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Part 3. Design Composite PC Girder Design Bridging Your Innovations to Realities

wd Composite PC Girder Design as per EN1992-2

PSC Design Parameters @
Design Code : Eurocode. - Mational Annex : W 1.Design Condition
1.1 Design Parameters
- Input Parameters - Partial factors for ultimate limit states (EN 1992-1-1:2004. 2.4 2 4)
Design Parameters {Ultimate limit states) Design Situations v for concrete . for reinforcing steel | vy, for prestressing steel
Moment resistance ~Prestressing Steel Type —————— Persistent & Transient 1.500 1.150 1.150
@ Consider tendons in tensile zone ™ Consider all tendons | & Smooth bars and wires Accidental 1.200 1.000 1.000
g " Strands
ETp € tndented wires - factor @, @ - Coefficient for long term effects on Compression and Tensile Strength.
Strut angle for shear resistance : 45 (Degree) P— 0.850 (for the Compressive strength)
=R 1.000 (for the Tensile strength)
Cement Class I [ thpitBa 1.2 Sectional Information
Section Equvint sectitdn, reinfmnt) | Equvint sect (After Comp)
Class R 20] = :
@ Modify design parameters Information (Girder) (Girder + Slab)
A (mm?) 501152.15 F4R25 28
~Output parameters Iy (mm®) 20658046024 93 2.Ultimate Moment Resistance
¥ L
Uttmate limit states — - Serviceabilty fimit states Yo, mm) : W Positive Moment
¥ Ul bend Icd fo Yeo__(mm) - 1 Check Moment Resistance, M.«
v mate bending resistance v Stress for cross section at a construction stage Ve Al (mm) 565.97 - Design Load
[v Shear resistance [v Stress for cross section at service loads Ve (mm) 184021 Load Combination Name - cLCB1
~
[¥ Torsional resistance [¥ Principal stress at a construction stage Zy(mm’) - Design Situations - Persistent & Transient
Zp " fmm’) N Load Combination Type - FX-MAX
[W Principal stress at service loads Z ‘(mma) EAGRET Ve - 0.000 |k -
| Tensile stress for prestressing steel 7y ! (mmg) 29801426 57
[ Crack control _ - factor A, and factor n
Ag = 0.800  (fu = 50 MPa)
0.800 (fo = 50 MPa)
1.000 (fo = 50 MPa)
. 1000 (f = 50 MPa)
- Design strength of concrete (EN 1992-1-1:2004, 3.1 6(1))
Girder - fraig = Qoo fomg /ve = 22 667 MPa
B Slab © fu = forgsy [ Ve = 13.600 MPa
| - Design strength of Reinforcement (EN 1992-1-1:2004, 327)
e Girder - g = fog / Vereeer = 434.783 MPa
Slab - fae = s/ Vesess = 434.783 MPa
- Calculate Neutral Axis
1) Assume neutral axis depth.
= 2) Calculate the strain of steel and tendon.
Positive/ LComp™ e M_Ed M_Rd Aps - 3) Calculate the stress of steel and tendon.
2ar part Negative MName " (in*kips) (in*kips) M_EdM_Rd ({in"2) 4) Calculate the axial force in concrete, steel, and tendon.
7|7 Megative cLCB10 | Persistent & | FY-MIN | OK 0.0000 121875.9732 0.0000 326778 5) Check if the resultant force of cross-section is zero.
7(1m Positive cLCBI Persistent & | FY-MAX | OK 456341 8278 662391.7041 06397 326778 6) Repeat step 1 through 5 until the resultant force becomes zero.
7 [J@ Negative cLCB10 | Persistent & | FY-MIN [ OK -963.2728 121828.9240 0.0079 326778 Compression Force (C ) Tension Force (T
— MNeutral depth KN KN Ratio
7 [J8 Positive clCBS | Persistent & | PY-MAX | OK 513740 6521 6623754987 07756 326778 A | (kN) (kN) ©m
2 [ 1I8] Megative cLCB10 | Persistent & | FY-MIN oK 9587328 121828.9068 0.0079 326778 Concrete Reinforcement | Reinforcement Tendon
2| 18] Positive cL.CB9 Perzistent & | FY-MAX | 0K 513745.1921 B62378.4987 0.7756 326778 1 450000 3533585 161.629 341478 20298 576 0.17903
& |JE Negative cLCE10 Persistent & | FY-MIN 0K -37980.9863 121741.3016 0.3120 326778 2 675000 5421 547 170739 163232 4337.336 1.24257
8 | J9 Positive cLCBS Persistent & | FY-MAX | OK 550252.0619 662352 4015 0.8307 326778 10 654 785 5268737 170739 185 244 5219 816 1.00452
4| » \BDCR [[«] [ 11 554 346 5255 183 170.739 185 738 5239 605 100011

midas Civil 132/138



Composite Plate Girder Design

a Composite Girder Design as per EN1994-2

,
Compe S s Wt

Code : EM 1994-2 i

I — Partial Factor

Equivalent Constant Amplitude Stress Range{Gamma Ff)
Fatigue Strength(Gamma Mf)

Stress in Structural Steel(Gamma M,ser)

| Concrete(Gamma C) Il' 5
Reinfordng Steel(Gamma S) Il' 15
Structural Steel{Gamma MO) Il
Structural Steel{Gamma M1) Il' 1
Shear Resistance of a Headed Stud(Gamma V) I:I-'25

—Damage equivalence factors(for Resistance to fatigue)
Desian life of the bridae in year(t Ld)

|1
|1
Fatigue Strength of Studs in Shear(Gamma Mf,s) |1
|1
IlZD

— Stress Limitation

a s e fm wips A

—Shear Resiztance Reduction Factor of Stud Connector (for 5LS)

ks IO.?E

'\

v Resistance to Lateral-torsional Buckling
v Resistance to Transverse force

¥ Resistance to Longitudinal Shear

¥ Resistance to Fatigue

r—Ultimate Limit States —Serviceability Limit State
¥ Bending Resistance [V Stress Limitaion
[V Resistance to Vertical Shear [V Longitudinal Shear (SLS)

[ o |

Cancel

Bridging Your Innovations to Realities I

Enter the Partial Factors

Select the desired Ultimate Limit Stress
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Part 3. Design

Composite Plate Girder Design

wd Composite Girder Design as per EN1994-2

Bending Resistance. ..

Resistance to Yertical Shear. ..
Resiskance to Lateral-Torsional Buckling. ..
Resistance ta Transwverse Force, .,
Resistance to Longitudinal Shear...

Resistance to Fatigue. ..

Elem | Posttion | Leom | Type |'lopClass BdCInss|VVebClas4 ﬁ:s ':;:;’ | l'l“ﬁf:)

» 5 1 1 1 i 06259 11904 1767416
6 J[40] sLCB1 - 1 1 1 1 05259 12321 4707 -114.4802
712 sLCBt - 1 1 1 1 1.0510 2438.9203 -350.1550
7 4521 sl - 1 1 1 1 1.0510 1177.7102 -267.8936
813] sLCB1 - 1 1 1 1 07001 30245854 374171
& J64] sLCB1 - 1 1 1 1 07001 16654164 -3121557
9 4] sLCB1 - 1 1 1 1 05141 2431 8452 -324 8943
9 J78] sLCB1 - 1 1 1 1 05141 12688570 -2628329

19 123) sLCB1 - 1 1 3 2 05644 0.5524 -176.0313
19 J42] sl - 1 1 1 il -0.5644 628560258 -113.7699
21 I128) sLCB1 - 1 1 1 1 08767 2314.0744 -353.0808
21 J54] sLCB1 - 1 1 1 1 08767 1107.3821 2908195
23 28] sLCB1 - 1 1 1 1 -0.8744 28724051 -378.1429
23 Jes] sLCB1 - 1 1 1 1 -0.8744 1571 0681 -3158815
25 )[30) sLCB1 - 1 1 1 1 -D5756 2311 5367 -327 8890
25 J78) sLCB1 - 1 1 1 1 05756 11986262 -265.4276
27 I125) sLeBet - 1 1 3 2 05756 0.8506 1753563
27 J44] sl - 1 1 1 1 05756 628596707 -113.0849
28 I32) sLCB1 - 1 1 1 1 08744 2310.7684 -352.5807
28 J56] sLCB1 - 1 1 1 1 -DB8744 1104 9284 -290.3293
31 33) sLCB1 - 1 1 1 1 -D.8767 28717074 -3784419
31 Jes] sLCB1 - 1 1 1 1 -D.8767 15698547 -316.1805
33 34 sleel - 1 i i 1 05644 23137997 -3287311
33 J[a0] sl - 1 1 1 1 05644 1199.0975 -266.4697
34 127) sLCE - 1 1 1 1 05141 09735 -176:3204
34 J100)  sLCB1 - 1 1 1 1 05141 17894 7928 -68.7468
35 138] sSLCB1 - 1 1 1 1 07001 24295396 -356.7345
35 q108]  slcBl - 1 1 1 1 07001 354.0095 -247.2050
<[+ [\ Resistance to Vertical Shear / ]«

F

Bridging Your Innovations to Realities

_EC4 Plate Girder Design Tutorial

froaott el | == ]

Inset  Pagelayout Formulas Data Review View Addlns  Acobat @ - 7 X|

022 - £

A/B|CIDIE|F|G[H|I
1 Design Condition
1.1 Design Parameters

Ye for cancrete

4
5
6 - Partial factors
7
8

Vs for reinforcing steel

JIKILIM[N[OIP[Q[R[S[T[U[V W/ X]Y|Z AAABACH

1.50 vy for headed sutd
1.15 v for equivalent constant Amplitude stress range

9 o for structural steel 1.00 yy¢ for fatigue strength |
10 s for structural steel 110y« for fatigue strength of studs in shear
11
12 1.2 Material Information |
13 - Structural steel
14 fu| = 365.000 MPa . E. = 205000.000 MPa |
15
16 - Concrete
i fou | = 40.000 MPa . Bem = * @7 | ECA Plate Girder Design Tutorial - Microsoft mh@@ﬂl‘
:Z _ Reinforcement Home Inset Pagelayout Formulas Data Review View Adddns  Acobat @ - = X|
20 f = 400000 MPs . E = 205 022 ~ £
21 AB|CDE|FIGH|I|J|IKILIMNOPIQR|S TUVWX|Y|ZAANABACA
22 1.3 Sectional Infarmation E! 43
23 Slab 44 2 Bending Resistance
24 [ B 2650.000 mm [t 235.000 ]| 45 2.1 Positive Moment
25 Girder 48 - Design load
26 [ Hy 730.000 mm [ By ! 300.000 nf | 47 Load combination name - sLCB1
27 |t 20000 mm |ty | 26.000 infl| 48 Nega = 0877 kN
28 49 Nega = 0.000 kN
29 Before After 50 Maigs = 387.796 kM - m
30 [as 29600000 imm? | [A2 51 Mega = 2186101 kN - m
31 e 2786736686 867 mm' | [lye - |l 52
W v W] Elem 1487  Flem_149_| - Elem 149 , Elem_{ -E 53 - Stress
Ready ‘L 54 Top Flange
35908077 | = 55 L e -160.000 imm |2 3828 imm oy 0,928 |1
. 'l 58 2 12500 imm |2y 3828 imm |ga 0,928 11
g DeS|gn Param eter ‘ 57 gt v 150.000 imm |z 3828 imm  |oy -0.928 11
| —-— J Ml s8 v 12500 imm  |zs 3828 imm |op 0,928 1
35308377 59
27203895 60 Bottom Flange
27203535 61 e -150.000 imm |2y 776172 imm |ay 188.085 |1
35906577 62 [ v, 12500 imm |z, TI6172 imm  |og 188.085 I
T 63 [ e 50000 {mm |2y 7872 mm oy 158 085 1
27203895 64 v 12500 imm  |zp 6172 imm |ga 188.085 |1
35908877 85
3590.6977. 66 Web
20203585 67 Tvs 0000 imm |y 21172 imm_J@y 5131 1
gﬁ = 68 ‘R'Q't vz 0.000 mm |z 751472 mmJog | 182,027 b
[+ 69
70 - Classification of sections
aerw Elern_148_j .~ Elem_149_i .~ Elem_149_j
Ready

~ Flexural Resistance
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Composite Plate Girder Design Bridging Your Innovations to Realities I

a Composite Girder Design as per AASHTO LRFD 12

Composite Steel Girder Design Parameters E
Code Update by Code |
—Strength Resistance Factor
0.95

Resistance factor for vielding (Phi v)

Resistance factor for fracture(Phi u) IU-S
Resistance factor for axial comp.(Phi c} I[J,g
Resistance factor for flexure (Phi ) |1
Resistance factor for shear(Phi v) Il

Resistance factor for shear connector(Phi se)

Resistance factor for bearing(Fhi b} |1

—Girder Type for Box,Tub Section
£ Single Box Sections * Multiple Box Sections

[¥ Consider St.Yenant Tarsion and Distortion Stresses

—Option For Strength Limit State
[+ Appendix A5 for Negative Flexure Resistance in Web Compact

/ MonCompact Sections
¥ Mn<1.3RhMy in Positive Flexure and Compact Sections(s. 10.7.1.2-3)

¥ Post-buckling Tension-field Action for Shear Resistance(s. 10.9.3.2)

—Design Parameters
¥ Strength Limit State-Flexure

¥ Strength Limit State-Shear

v Service Limit State . - .
[ Constructbility Option for Strength Limit State Calculation

v Fatigue Limit State
v Shear Connectors, Longitudinal Stiffeners

x| Cancel Select the desired Limit Stress
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Part 3. Design

Composite Plate Girder Design

Bridging Your Innovations to Realities

wd Composite Girder Design as per AASHTO LRFD 12 wmaterials, Rebar, Stiffener and Shear Connector

Modify Composite Material @ Section Manager
Mode
Material List
Reinforcements - Grid: |5 in
pin] | Name Steel Concrete Main-bar Sub-bar |
4 Composite  A709-50\¢  Grade C5000 Grade 60 Grade 60 Target Section & Element
-1 X Section: 12
T
I 2as . . . . . . . . .
I 3.G1F
I 4:G2F
T 5:G2E
Composite Material Selection I 5:G2D bl
Steel Material Selection I a0
T 8:G3E R
Code: |ASTMOS(S) hd Ll I 9:G4D
B -~ I-GEAE
| Hybrid Factor —
Hybrid Factor =3
Grade: |[A703-50W l
Flange(Top)
Es : [29000 b
Fy : [0 | Grade: |a70s-sow
Es 23000 kips/in2 Fu 70 kips/in?
Fy 50 kipsfin2
Concrete Material Selection —
Code: [ASTM(RC) - Flange(Bot)
Specified Compressive Strenath Shear Connector hd
— | Grade: |A709-50W @ * | J E
Reinforcement Selection —— | Es 25000 kipsfin? Fu 70 kips/in? Option
Code :  |ASTMRC) :]v Fy i kipsfin? * Add/Replace " Delete
Grade of Main Rebar : Grai o [
Grade of Sub-Rebar : Gra G1-D r E:;i; end parts( & j) have the same
| ~web I | 3 |
7
crace : T~ ™
Es 23000 kipsinz  Fu 58 Kpsfin? Cateqory  |C hd
Fy 36 kipsfin? Pitch & in
Heicht 6 in
Dia 1 in
Fu 59 kips/in?
oK Close
Spading Shear Connector
[ —
Mum. of Shear Connector
2

=

Longitudinal Reinforcement | Shear Reinforcement ‘
[+ Snap
[v¥ Same Rebar Data ati &j-end

¥ Centroid " Left-Bottom

—

Coordinate

[~ Guide Line :
ST
Type

" Point

" Cirde

{* Line
" Poly Line

" Arc

# InputMethod A InputMethod B
Centroid ~| ¥
Top ~| z

Ref. Y 0 in
Ref. Z ,D— 7
MNum

Spacdng
Dia #3 hd

Part

Reference for Tapered Section

[rer -] |
As 4.4 in2

add | wodfy | pekte |

‘Top

Stiffener Type

Transverse Stiffener
{* QOne stiffener
" Two stiffener

Fy ] ... | kipsfin?
Pitch  |200 in

H 70 in

Cancel |
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Part 3. Design

Composite Plate Girder Design

Bridging Your Innovations to Realities

wd Composite Girder Design as per AASHTO LRFD 12 Design Force/Moment

Moment{My) Moment{Mz) Shear
Elem Part Leom Dead(Before) Dead(A fter) Short Term Dead{Before) Dead(A fter) Short Term Dead({Before) Dead(After) Short Term
(in-kips) (in-kips) (in-kips) (in-kips) (in-kips) {in-kips) (kips) (kips) (kips)
I[359] scLCBS(mi 11372.1953 215.9333 -1147.9232 -21.0408 1661.9515 -454. 0037 39.5496 -1.7218 -8.13599
1001 | I[359] =scLCBS(all 11372 1953 21598333 4337 6076 -21.0406 1661 9515 118.2416 8054596 -1.7216 36 2508
1001 | I[359] scLCBS(m 11372 1953 21598333 4337 6076 -21.0406 1661 9515 118.2416 8054596 -1.7216 36 2508
1001 | I[359] scLCBS(mi 11372.1953 2159333 -706.4143 -21.0408 1661.9515 -279.3369 39.5496 -1.7218 -5.0091
1001 | I[359] scLCBT 11372.1953 2159833 -0.0000 -21.04086 1661.9515 -0.0000 805406 -1.7216 0.0000
1002 | [121] scLCBS(mi 21112.3313 335.7903 -1967 4026 -54 7506 -565. 5308 -322 3600 T7.4306 -3.8906 -8.03596
1002 | [121] scLCBS(all 21112.3313 3B85. 7993 34452048 -54.7508 -565.5808 -198.3754 T7.4306 -3.8906 36.1811
1002 | [121] scLCBS(m 21112.3313 3B85. 7993 34452048 -54.7508 -565.5808 115.0004 T7.4306 -3.8906 36.1811
1002 | [121] scLCBS(mi 21112.3313 335.7903 -1210.7083 -54 7506 -565. 5308 -198.3754 T7.4306 -3.8906 -4 9475
1002 | [121] scLCBT 21112.3313 385.7993 0.0000 -54.7505 -565.5308 0.0000 T7.4806 -3.8906 -0.0000
1003 | I[358] scLCBS(mi 24331.8039 3B80.7455 -2480.8182 -44 3875 355.4202 -272.5318 516313 -1.3399 -5.4942
1003 | I[358] =scLCBS(all 24331.8039 3380 7455 10292 4052 -44 8375 355 4202 142 5760 516313 -1.3399 32 8944
1003 | I[358] scLCBS(m 24331.8039 3380 7455 10292 4052 -44 8375 355 4202 142 5760 516313 -1.3399 32 8944
1003 | I[358] scLCBS(mi 24331.8039 3B80.7455 -1514.2268 -44 3875 355.4202 -167.7119 516313 -1.3399 -5.2272
1003 | I[358] scLCBT 243318039 380.7455 -0.0000 -44 3875 355 4202 0.0000 516313 -1.3899 0.0000
1004 | [120] scLCBS(mi 271670964 337 5685 -2801.01F5 28 2404 24E 44E9 488 4279 AC COC A 2 A2T7T S COOC
1004 |[120] | scLCBS(al 27167.0064 337.5685 2024 52 o [O ]
1004 | [120] sScLCBE(m 27187.0964 3372885 12024528 oneral | Steel Design | Concrete Design | SRC Design Composite Steel Girder Design |
1004 | I[120] scLCBS(mi 271670954 337.5685 -1785.24 Load Combination List Load Cases and Factors
1004 | [120] scLCBT 27167.0964 337.5685 0.00! - —
1005 [[357] | scLCBE(m 29645 0781 1231069 330233 Ho ﬁ fctive]| By Destription = Logilee FREL S
1005 | [357] scLCBA(all 29645 0781 1431069 13506 444 » 1 Stren Add Strength-1-1.75M[1],1.25(cD).1. » = 1.74
CCmET mmim— | o e —
1005 13571 | sclCBG(mi 298450781 143.1089 ~2033.439 4| scLCB4 [Seni | Add Service-1 00M[1].1.00(cD).1.0 Creep Secondary( 0.5¢
3 \Dfmlgn Force/Moment K’ 5| scLCB5 | Semni Add Semnvice-1:1.30M[1],1.00{cD),1.0 Shrinkage Second 0.5(
= 6| scLCB6 | Semi Add Senvice-l1:0.80M[1],1.00(cD).1. *
7| scLCBT | Semvi Add Semvice-V:1.00(cD).1.00(cEL1).
8| scLCBS [Seni  |Add Fatigued:1.50M[1],1.00(cD).1.0
9|scLCBY [Seni | Add Fatigue-1-0.75M[1],1-00(cD),1.0
* = =
N L TP N e e AT e NP S SN
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Part 3. Design Composite Plate Girder Design Bridging Your Innovations to Realities

wd Composite Girder Design as per AASHTO LRFD 12— Design Result Table

=
Strength Limit(Flexure) Strength Limit(Shear) Service Limit Fatigue Limit -
Seas gative Elem part Lcom Mu/Mr | CHK| Elem part Lcom Vuivr | do bt it As | CHK| Elem part Leom tRc;;'D tcf Ratio | tft Ratio | CHK | Elem part Lcom Gaa_nt'l)m';l;?;n fcf Rati :ECJD CHK| Elem

S1-L | Neg 1028 | I[11]| scLcB1 | 0.8595 | OK | 1026 | [109] | sclLCB1 [0.4516| 0K [OK [OK oK [oK | 1028 I11]| scLCBS5[04594| 04836 04076 | 0K 1028 | I[M11]] scLces 0.7863 | 0.0000 | 0.4286 [OK | 1028

S1-L | Pos 1009 | J[118] | scLcB1 | 0.5734 [OK | 1026 [ 1109] | sclLcB1 [04516[ 0K [oK [oK ok [ok | 1008 [Ji18]| scLcas -] 02945] 04805 0K 1028 M1 0.7863 | 0.0000 | 0.4286 (oK | 1009 .

S1-R | Neg 1029 | J[11]| scLCB1 | 07534 [OK | 1031 | J66]| scLCB1[0.3564|0K [OK [OK oK [OK [ 1029 J1]| scLCBS5[03837| 04039 03461 [0K 1054 1A 0.0008 | 0.0000 | 0.3258 [OK | 1029

S1R | Pos 1045 | J[59] | scLCB1 | 0.4849 [OK | 1031 | J66]| scLCB1[0.3564[0K [OK [OK [OK [OK | 1045[ J59]| scLcCas -| 02262 03849 0K 1054 1M 0.0008 | 0.0000 | 0.3258 | OK | 1046 [.

52-L | Neg 2028 | 110] | scLcB1 [ 11065 [NG | 2028 110 sclcei [oss30 [0k [oK oK [ok [ok | 2028| r10]] sclces|0s031| 06349 05202 [0k | 2028 110]

52-L [Pos 2009 [ J(104] [ scLcB1 [ 05763 [Ok | 2028 | 101 sclcei [o0s630 [0k [oKk [ok [ok [ok | 2009 [J104][ sclces -| 02071| o4ess|oxk [ 2028] mno Span I:hecking___

S2-R | Neg 2028 | J[10] | scLeB1 [ 08201 [0k | 2029 Jp0]| =clcsi [oe0ss[ok [ok ok [ox [ok | 2028 | Jpo]| sclces|ose1s| 05910 04875 [0K | 2054 6]

S2R | Pos 2046 | J[283] | scLCB1 | 0.5247 [OK | 2028 [ J[10]| =cLCB1[06085[0K [OK [OK [OK [OK | 2046 [J[283]| scLCBS -| o1se0| o4os8|ok [ 2054 i8]

S3-L [Neg 3028 | 9] sclcBi 10562 NG | 3028 91| sclca1 [03825|0K [ok [oK [ok Jok [ 3028 19]| scLcBs[06386] 05063 | 04410 [OK 3028]  19] Total Checking...

53-L |Pos 3010 | J327] | scLcB1 [ 04447 [OK | 3028 91| sclcsi [03825[0K [oKk [oK ok [ok | 3009 [ [3271| sclcas -] 01026 04215]0K 3028| 1@

53-R | Neg 3029 | gl | sclcB1 08347 [oK | 3029 J@1| sclcst [03s91]oK [ok [oK [ok Jok [ 3029 @] scices[06526] 06157 04431 [0K 3054 5] P

S3-R | Pos 3046 | J[270] | scLCB1 | 0.4314 [OK | 3028 J[9]| scLCB1[03691 0K |[OK [OK [OK [OK | 3046 [J[270] | scLCBS - 0047 04211 oK 3054 15 Strength Limit SEtE[HE){UFE}...

S4-L [ Neg 4028 | 8] [ scLCB1 | 0.8861 [OK | 4028 8] =cLCB1[02739([0K [OK [OK [OK [OK | 4028| 8] =scLCBS 06052 05873 04386 (0K | 4028| 3] L.

S4-L |Pos 4012 | J[313] | scLCB1 | 0.3537 | OK | 4028| 18]| scLCB1|02739|0K |OK [OK |OK |OK | 4010 | I75]| sclLcas -| ort00| 04305 |0k | 4028 i@ Strength Lirnit SEtE[ShEEr}...
» S4-R | Neg 4029 | Jigl [ scLcB1 [ 0.8466 [OK | 4029 Jsl| sclcei 03050 [0k [ok [ok Jok [ok | 4029 Jigl| sclces|06443] 06350 | 04805 [O0K | 4054 2]

S4 R [Pos 4046 | 1[22]| scLcB1 [03613 0K | 4029 J8)| sclce1 [o030s0|ok (oK [ok [oK [ok | 40s2| i19]| scices -| oose3| 03887 [OK 4054 (7] Service Limit State...

Fatigue Limit State...
Constructibility( Flexure)...
Constructibility(Shear]...

L\ Creck span / e

walcafcafcacnafcatca i

- Strength Limit(Flexure} Strength Limit(Shear) Service Limit Fatigue
Elem part gative e Lcom Mu/phikin Leom Vu/phivn bt It Lecom tew Ratio tcf Ratio tft Ratio Lcom Gamm';lgsnz Sh aar ':U‘rl ne Ctﬂ‘r. .
1015 [ J[115] | Pos 0K scLCB1 0.3823 scLCB1 0.2752 QK OK scLCBS - 0.2018 0.2752 scLCB8 0.5
1016 [1114] | Neg 0K - -| scLcBi 0.3168 oK 0K - - - -| scLces 04 LUHQTtUdiﬂE” Stiffener...
1018 [[114] | Pos 0K scLCH1 0.2986 scLCB1 03168 oK 0K =scLCBS - 0.1259 0.2304 scLCB3 0.
1016 | J[352] | Neg 0K - - scLCB1 0.2981 Ok oK - - - - sclLCB3 0.5274 0.3852 cs2 0.0000
1016 | J[352] | Pos 0K scLCB1 0.3412 scLCB1 0.2981 QK OK scLCBS - 0.1656 0.2617 scLCBE 0.5274 0.3852 CS4 0.2487
1017 [ I[351] | Neg 0K - - scLCB1 0.3481 QK 0K scLCBS 0.0087 0.0103 0.0555 scLCB3 0.4285 0.4403 C52 0.0000
1017 [ [351] | Pos 0K scLCH1 0.2193 scLCB1 0.3461 QK 0K scLCBS - 0.0833 0.1569 scLCBE 0.4285 0.4403 C54 0.1343
1017 | J[114] | Neg 0K - - scLCB1 0.3274 OK oK - - - - =cLCB3 0.4828 0.4178 Cs2 0.0000
1017 | J[114] | Pos 0K sclLCB1 0.3111 scLCB1 0.3274 Ok oK sclLCBS - 0.1261 0.2346 sclLCB3 0.4828 0.4178 CS4 0.1938
1018 [I[113] | Neg 0K scLCB1 0.0537 scLCB1 0.3687 QK OK scLCBS 0.0625 0.0332 0.0100 scLCB8 0.3787 0.4678 C52 0.0000
1018 [ [113] | Pos 0K scLCB1 0.1335 scLCB1 0.3687 QK 0K scLCBS - 0.0376 0.0569 scLCB3 0.3787 0.4678 C54 0.0702
1018 | J[351] | Neg 0K - - scLCB1 0.3500 QK DK scLCBS 0.0086 0.0101 0.0554 scLCBE 0.4311 0.4454 C52 0.0000
1018 | J[351] | Pos 0K scLCB1 0.2259 scLCB1 0.3500 OK oK scLCBS - 0.0833 0.1639 =cLCB3 0.4311 0.4454 Cs4 0.1343
1019 [ [350] | Neg 0K sclLCB1 0.1085 scLCB1 0.3783 Ok oK sclLCBS 0.0827 0.0639 0.0303 sclLCB3 0.3131 0.4748 cs2 0.0000
1019 [ I[350] | Pos 0K scLCB1 0.0777 scLCB1 0.3783 QK OK scLCBS - 0.0076 0.0404 scLCB8 0.313 0.4748 C54 0.0072
1019 [ J[113] | Neg 0K scLCH1 0.0535 scLCB1 0.3585 QK 0K scLCBS 0.0642 0.0335 0.0088 scLCBE 0.3792 0.4523 C52 0.0000
1018 | J[113] | Pos 0K scLCH1 0.1345 scLCB1 0.3585 oK 0K =scLCBS - 0.0373 0.0555 scLCB3 03752 0.4523 C54 0.0698
1020 ([112] | Neg 0K scLCB1 0.1678 scLCB1 0.3988 OK oK scLCBS 0.09284 0.0879 0.0738 =cLCB3 0.2619 0.4596 Cs2 0.0000
Lo\t B/ H o
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Part 3. Design Composite Plate Girder Design Bridging Your Innovations to Realities

wd Composite Girder Design as per AASHTO LRFD 12— Excel Report and Result Diagram

Desian Parameters H ©- Q= Model2-5-1_Constructsbility - Excel ? B - 0 X
d HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW aqHEE -
Design Material... = ¥, |g2am -9 -] == _E |Geneal - FZConditions Formattings  E=lnset - 2 - 47~
) . D Ezg- B T U- A x == - $-9% QFurmatasTable' E" Delete - ' i -
Lli}Hd Cnmblnatlnn Tﬁrpe'" PE.StE v e DA~ SESER 2N ) [ Cell Styles - [ Format~ & -
Lungltudlnal REIH'FDFCEFI"IEHt... Clipboard Font [F] Alignment . Number & Styles Cells Editing -~
J11 - f v

Transverse Stiffener...

»

A B CDEFGH ILJELMNOGOGPGQGRS T U Y WX Y Z AABAC

Gl G | B s J A HR IR

Unbmced LErlgth 103 = Plastic Moment{Mp) (AASHTO LRFD Bridge, 2012, D6.1)
o 104 @ Plastic Forces

Design Position... 105 - Plastic Forces —
e i U B NG o gmire il o < L

Paosition for Design Output... 107 Pe = Frhe = | 1200000 [kps | = . —,
108 P, | = bay-th-Fu = 6225000 kips ¥

Shear Connector... 108 B = 2D P = LTRSS kes | o, I - TP
110 P. = 2-be-te-Fe = 5400000 kips

Fatigue Parameters... n P. | = 0B Bt = | 78BS0 ks el oy P caser

CUWEd Bndge Inﬁ} 113 - Distance frem the plastic neutral axis

- 114 d. = 15457 in  (distance from the PNA to the centerline of the top layer of reinforcement)

115 de = 7.707 in  (distance from the PMA to the centerline of the bottom layer of reinforcement)

Desig n Tahbles ] 116 d | = 79.723 in (distance from the plastic S e (T |

117 d, = 40758 in  (distance from the plastic
— i 118 d. = 0457 lin  (distance from the plastic| Span: |s1R - Type :
:}‘L D’EE|gr| 1149 d. | = 10.707 in  (distance from the plastic
120 Span:51-R Type:Strength_Shear
- 121 @ Plastic moment 700
g P”nt RESUlt 192 - Check the case of the plastic neutral axis
123 P.+P,+P. = 16002893 kips = P,+ P, + |0
Design Result Tables ¢ 124 - PNA in Top Flange 7
195 - Distance of the plastic neutral axis & s
125 v | (PrPePePaRe =
% Design Result Diagram 127 BE P, 112
128 - Plastic Moment W ozoo — — ]
I _,__...--—-"""-
gg 4 :2% [¥et-¥] + [Podi=Pyed e e
]
131 bo Ao 001 2 3 & 35 € 7 8 8 11 13 15 17 13 21 23 25 27

i M -——F——+ 100%
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Reinforced Concrete Design

i) Reinforced Concrete Design as per Eurocode2-2:05 — Design Report

Bridging Your Innovations to Realities I

MIDAS/Civil r =
POST-PROCESSOR 5 Preview Window @_Ig
DISPLACEMENT J No: 7 +| & Pt | & Print ol [4E] Close | Save
RESULTANT 1. Design Condition -
8.69 De§|gn Code Eurocode2-2:05 L
Unit System kN, m
7.90 Member Number 20 (PM), 19 (Shear)
7.11 Material Data fok=35000, fyk =500000, fyw =500000 KPa
6.32 Column Height 85344 m
5.53 Sedion Property  Column (No @ 7)
4.74 Rebar Pattern Total RebarArea Ast=000233491 m® (pst=0.0020) Hﬁ
Q.
3.95 2 Applied Loads .
3.16 o .
Load Combination 1 AT () Paint
2.37 NEd = 3BET.03 kN, M Edy = 107.047, M_Edz = B35.438, MEd = B33.745 kin
1.58
0.79 3. Axial Forces and Moments Resistance Check
0.00 Concentric Max. Axial Load N_Rdmax = 21812.6 kN
-M Interaction Cunie Dialeg I I <] N_EdN_Rd = 3557.03 / 13800.9 =0.288 <1.000 ....... 0.k
bit: N, mm M_Edy/M_Rdy = 107.047 / 415,576 =0.288 <1.000 ....... 0.k
werber  [ECEB=] | M EdzM_Rdz = 685,438 / 260,69 =0.288 <1.000 ....... 0k
- S - M_EdM Rd = B93.745 / 2533.15 =0.288 <1.000 ....... 0.k
As = 16891.6
‘ PM Curve Result : am
N_Rdmax =  2.8E+07
N_Fd= 5203784
N_Rd = 5363321
Ratf =  0.9703 8=81.12" MN_Rd(kM) W_Rd{kN-rr)
rvlibouctidl an pl 1T 21812.55 0.00
Ratdi=" 0.5616 16884, 27 2031.04
Rat-My = 0.9616
Py RatMz=  0.9604 >i<1 _ 13855, 53 2663, 71
i T : ia‘""m’ 11606 34 2923.04
4"2{{/ _ Retation : Deg. 9808.36 2976.00
/ \ AEHEy= B J B480.82 292115
M M3 — 7434.35 2818.30 -
[ b
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Project Applications 20 Bridge Project App“C&tiOﬂS selected worldwide Bridging Your Innovations to Realities I_
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Project Applications 20 Bridge Project App“C&tiOﬂS selected worldwide Bridging Your Innovations to Realities I_

wd Ironton-Russell Bridge °

Overall bridge length 1,900 ft

Main span 950 ft
Tower height 519 ft

Crossing the Ohio River

ORI between Ironton and Russell
Function/usage Roadway Bridge
Designer Michael Baker, Jr., Inc.

Cost of construction $110 Million

Number of elements Truss (Cable): 70
and element types Beam: 2088
used Shell: 2730

Construction Stage Analysis
with Time-Dependent Effects
Unknown Load Factor Analysis
Eigenvalue Analysis

Thermal Analysis

Vehicle Load Optimization

Type of analysis
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M@Vl ULIEM 20 Bridge Project Applications selected worldwide

Bridging Your Innovations to Realities I

wd Weirton-Steubenville Bridge

Overall bridge length
Main span

Tower height

Location

Function/usage
Contractor
Designer
Consultant

Year of completion

Cost of construction

Number of elements
and element types
used

ype of analysis

1,965 ft
820 ft

365 ft

Crossing the Ohio River
between Weirton (West Virginia)
and Steubenville (Ohio)

Roadway Bridge

S.J. Groves & Sons Co.
Michael Baker, Jr., Inc.

T.Y. Lin International

1989 (Health Monitoring, 2005)

$30 Million

Truss (Cable): 52
Beam: 484
Shell: 13312

Construction Stage Analysis
Cable Tension Optimization
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M@ dll-UNEN 20 Bridge Project Applications selected worldwide Bridging Your Innovations to Realities I_

a La Jabalina Bridge

Overall bridge length 191 m

Location Durango
Function/usage Roadway Bridge
Designer TRIADA SA de CV
Number of elements and Beam: 63

element types used Tendon Profile: 64

Construction Stage Analysis
with Time-Dependent Effects
Type of analysis Response Spectrum Analysis
Eigen Value Analysis

Vehicle Load Optimization
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M@Vl ULIEM 20 Bridge Project Applications selected worldwide

wd El Marquéz Bridge

Bridging Your Innovations to Realities I

Overall bridge length
Location
Function/usage

Designer

Number of elements and
element types used

102 m
Michoacan
Roadway Bridge

COPECSA de CV

Beam: 2224

Response Spectrum Analysis
Eigen Value Analysis
Vehicle Load Optimization
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M@ dll-UNEN 20 Bridge Project Applications selected worldwide Bridging Your Innovations to Realities I_

wd Tarango Bridge

Overall bridge length 206 m

Location Mexico City
Function/usage Roadway Bridge

. Carlos Fernandez Casado S de
Designer

RL

Number of elements and Truss (Cable): 176
element types used Beam: 1653

Construction Stage Analysis
with Time-Dependent Effects
Response Spectrum Analysis
Eigen Value Analysis

Vehicle Load Optimization
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Project Applications 20 Bridge Project App“C&tiOﬂS selected worldwide Bridging Your Innovations to Realities I_

u Avenida Suba - Avenida Boyaca Bridge

y Overall bridge length 370 m

Location Cali
Function/usage Roadway Bridge

Designer Gregorio Renteria

Number of elements and Beam: 153
element types used Tendon Profile: 140

Construction Stage Analysis
with Time-Dependent Effects
pe of analysis Response Spectrum Analysis
Eigen Value Analysis
Vehicle Load Optimization
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Project Applications 20 Bridge Project App“CB.tiOﬂS selected worldwide Bridging Your Innovations to Realities I_

wd Lange Wapper Bridge ®

- SR

Overall bridge length 1,520 m

Main span 600 m

Tower height 150 m

Location Antwerp
Function/usage Roadway Bridge

Consultant IC+E, TUDelft

Solid: 7930 (concrete deck)
Shell: 7733 (crossbeam’s web)
Beam: 20151 (crossbeam’s
flange, truss’s top and bottom
chord and diagonal)

Truss: 128 (Stay cables)

and element types
used

Construction Stage Analysis
Type of analysis Cable Tension Optimization
Vehicle Load Optimization

FE model by N. Lofgren
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M@ dll-UNEN 20 Bridge Project Applications selected worldwide Bridging Your Innovations to Realities I_

i) TU Delft / Movares Research Project on Train-Structure Interaction g

Overall bridge length 400 m
Main span 200 m
Tower height 75 m (60 m above the deck)

k Function/usage Railway Bridge

Movares Nederland BV

Number of elements and Truss: 56 (Stay cables)

element types used Beam: 582 (Deck and Tower)
Static Analysis

type of analysis Vehicle Load Optimization
Time History Analysis

model by A. Steenbrink
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M@ dll-UNEN 20 Bridge Project Applications selected worldwide Bridging Your Innovations to Realities I_

i) Korabelny Farvater Bridge ®

Overall bridge length 620 m
Main span 310 m
Tower height 128 m
Location Saint-Petersburg
Function/usage Roadway Bridge
Designer Institute Strojproject
Consultant Freyssinet International
Year of completion Under design
Cost of construction $ 20 Million
Number of elements UlES _(Cable) (R
and element types used S ECYIE
Shell: 2288
Static Analysis
pe of analysis Vehicle Load Optimization
Eigenvalue Analysis

midas Civil 151/138



Project Applications 20 Bridge Project Applications selected worldwide Bridging Your Innovations to Realities I_

i) Lazarevsky Bridge ®

Overall bridge length 120 m
Main span 120 m
Tower height 26 m

ocation Saint-Petersburg

Function/usage Roadway Bridge

Contractor Mostostroj 6
Designer Institute Strojproject
Year of completion 2009
Cost of construction $ 30 Million

Truss: 10

Number of elements
_»and element types used

Beam: 903
Shell: 637

Static Analysis

Vehicle Load Optimization
Eigenvalue Analysis
Construction Stage Analysis

2 of analysis
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Project Applications 20 Bridge Project App“C&tiOﬂS selected worldwide Bridging Your Innovations to Realities I_

wd Basarab viaduct Bridge

[
Overall bridge length 1478.5 m
Main span 125 m
Location Bucharest
Function/usage Roadway / Tramway Bridge
Designer C&T Enginreering Srl
Number of elements and Beam: 3073
2ent types used Plate: 549
Nonlinear dynamic time
TUBROr analvsis history analysis with Lead
o y Rubber Bearing Isolators
(LRB) and Viscous Dampers
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M@Vl ULIEM 20 Bridge Project Applications selected worldwide

Bridging Your Innovations to Realities I

®
Overall bridge length 248 m
Main span 144 m
Tower height 66 m and 48 m

Location
Function/usage

Designer
Year of completion

Cost of construction

Number of elements and

Saint-Petersburg
Roadway Bridge

Institute Strojproject
Under design
$ 50 Million

Truss (Cable): 40

Beam: 1633
\ element types used S Gps
| ] " é m‘ = : . .
LI ~—~- '"*" T - ‘ Type of analysis Static Analysis

= il Vehicle Load Optimization
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Project Applications 20 Bridge Project App“C&tiOﬂS selected worldwide Bridging Your Innovations to Realities I_

®
Overall bridge length 189 m
Location HaNoi
Function/usage Roadway Bridge
Designer VINACONEX, CIPHanoi
Number of elements and Truss (Cable): 16
element types used Beam: 308

Construction Stage Analysis
with Time-Dependent Effects
ype of analysis Response Spectrum Analysis
Eigen Value Analysis

Vehicle Load Optimization

ATAF R ATAN B R RN W mr AT . L
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Project Applications 20 Bridge Project Applications selected worldwide Bridging Your Innovations to Realities I_

wd Thuan Phuoc Bridge

.|I|1 |
H

] ‘ - _ ‘,
i N g o

Overall bridge length 654 m

Location Da Nang
Function/usage Roadway Bridge
Designer Tecco533, CIPHanoi

Number of elements and Truss (Cable): 266
element types used Beam: 82

Response Spectrum Analysis
Eigen Value Analysis

Large Displacement Analysis
Vehicle Load Optimization

. Type of analysis
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Bridging Your Innovations to Realities I

wd Bang Hwa Bridge

5 lt{vLLLL 2] P e

Overall bridge length
Location
Function/usage

Designer
Year of completion
Cost of construction

Number of elements
and element types
used

Type of analysis

2559 m
Seoul
Roadway Bridge

Sam An Engineering

2000
$ 0.2 Billion
Beam: 2603

Eigen Value Analysis

Response Spectrum Analysis
Vehicle Load Optimization
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a Kum Ga Bridge — 7 Spans of Extradosed bridge

Overall bridge length 795 m

Location Chung Ju
Function/usage Roadway Bridge
Designer Chung Suk Engineering

Number of elements and Truss (Cable): 144
element types used Beam: 644

Construction Stage Analysis
with Time-Dependent Effects
of analysis Cable Tension Optimization

\ Geometric Nonlinear Analysis
Vehicle Load Optimization
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wd Young Jong Bridge — World’s 15t 3D self-anchored suspension bridge
i,é.:ﬁii_'.,;“ .

Overall bridge length 4420 m

Tower height 107 m

Location Incheon

Function/usage Roadway / Railway Bridge
Designer U Sin Corporation

Year of completion 2000

Cost of construction $ 0.9 Billion

Number of elements and Truss (Cable): 162
element types used Beam: 1930

Response Spectrum
Analysis

Eigen Value Analysis
Large Displacement
Analysis

Vehicle Load Optimization

. | Type of analysis
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Bridging Your Innovations to Realities I

wd Incheon 2nd Bridge — 5t Longest Cable Stayed Bridge

Overall bridge length

Main span

= Tower height
Location
Function/usage

Designer
Year of completion

Cost of construction

Number of elements and
element types used

1480 m
800 m
230 m

Incheon

Roadway Bridge

Seoyeong Engineering and Chodai
Co., Ltd

2009

$ 2.4 Billion

Truss (Cable): 176
Beam: 1653

Construction Stage Analysis with
Time-Dependent Effects

Cable Tension Optimization
Geometric Nonlinear Analysis
Vehicle Load Optimization

midas Civil
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u Stonecutters Bridge — 2" Longest Cable Stayed Bridge

midas Civil

Bridging Your Innovations to Realities I

Overall bridge length
Main span

Tower height

Location

Function/usage
Designer

Cost of construction

Number of elements
and element types used

1600 m
1018 m
295 m

Between Tsing Yi and Kowloon
City, Hong Kong, China

Roadway Bridge
Ove Arup & Partners

$355 Million

Truss (Cable): 224
Beam: 1638

Construction Stage Analysis with
Time-Dependent Effects

Cable Tension Optimization
Geometric Nonlinear Analysis
Eigenvalue Analysis

Thermal Analysis

Buckling Analysis
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Bridging Your Innovations to Realities I

wd Sutong Bridge — Longest Cable Stayed Bridge

- Overall bridge length
Main span

Tower height
Location

Function/usage
Designer

Cost of construction

Number of elements
and element types
used

of analysis

8206 m
1088 m
306 m

Crossing Yangtze River in China
between Nantong and Changshu

Roadway Bridge

Jiangsu Province
Communications Planning and
Design Institute

$750 Million

Truss (Cable): 272
Beam: 760

Construction Stage Analysis with
Time-Dependent Effects

Cable Tension Optimization
Geometric Nonlinear Analysis
Eigenvalue Analysis

Thermal Analysis

Buckling Analysis
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MOJCHPNTUIUEE New \Word Records by MIDAS Civil

Bridging Your Innovations to Realities I

a Russky Island Bridge — Longest Cable Stayed Bridge

Russky Island Bridge (Russia)
World’s Longest Cable Stayed Bridge

Main Span =1,104 m

=i “!“-;

el ES)

LA A
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Project Applications Upcoming Word Records by MIDAS Civil Bridging Your Innovations to Realities I_

a Sunda Strait Bridge — Longest Suspension Bridge

Sunda Strait Bridge (Indonesia)

World’s Longest Suspension Bridge

Main Span = 3,500 m
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