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Advantages of Full Model Analysis Series
-More accurate results

The entire structure works together as a system. The behavior of the superstructure
influences the substructure and vice versa. Separating them, creates a discrepancy with its
real behavior. In the case of Seismic analysis, for example, the period of the structure is
influenced by the stiffness of the substructure. It changes with the stiffness and geometry
of the substructure.

-No need for multiple files
Everything can be done in one model file.

-Less time modeling
Since everything is modeled in one file, there is no time waste transferring the information
from one program to the other.

-More realistic behavior (Parameters are not assumed)
Modeling the entire system can be very useful because the amount of assumed
parameters is reduced. Providing us a more realistic behavior, displacements, stresses, etc.

-More economical design
Having the entire system modeled gives us a less conservative/ more accurate analysis
which gives us a more economical structure.
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Piers & Abutments
an integral part of the load path between the superstructure and the foundation

Functions of Piers:

* To transfer the superstructure vertical loads to the foundation
* To resist all horizontal forces acting on the bridge

Abutments in addition to the above functions of piers are used at the ends of
bridges to retain the embankment

=y

v

Piers (bents typ.)

T

Abutment (typ.)
Piers (solid typ.)
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Superstructure and
Substructure Modeling ®



Bridge modeling

System model, analysis and design
Best modeling approach

#1: Wizard

#2: Manual / CAD Import
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What is the Composite Girder Wizard?

* Wizard-modeling
 Steel Composite Bridge
e PSC Composite Bridge

 Report Generation for design & load rating check
e AASHTO

 Steel Composite e RC Pier

* PSC Composite * Cross-frames
 (Canada Code (Will be updated this year)

 Steel Composite

* PSC Composite



PSC Composite Girder Wizard

Pre/Post-Tensioned Composite Girder Bridge Wizard

Layout ISection | Tendon | Load | Construction Stage I

Girder Alignment Same Spadng

Boundary/Substructure

Bearing Type [Elastic Link Stiffness

Abutment Elastic Link v ||Kx 50000 |ps/ft

Girder Type [Preczst Girder Type - Modeling Type [NI Frame - ]

Span Information 2@110 ft Deck Width 51 ft

Layout Offset 0 ft Spacing(a) 0.5 ft Giﬁ ﬁl

Support Skew Angle 0 deg  Spadng(b) 0.75 ft A A
E——

[[Radius |0 ft Type @ Concave Convex Multi-Curve Advanced...

Reference Support Abutment 1

() Without Substructure (@ With Substructure

W 100 kips/ft ’; 100 kips/ft
lky 200 kpsft k2 200 kips/ft

Fier Elastic Link | |Kx 100000  kips/ft

1 Advanced... Elastic Link Length 1 ft

Pier
Material 1 1: Concrete ][] Calumn
Pier Cap Section 5 5: Pier - G
Section 4 4 Pier Cap - B Height 22 ft [F| advanced...
Length 51 ft Spadng 0 ft
Pier Support | Fixed > | Hotizontal 0 kipsfft  “ertical 0 kipsift Advanced...

i Open... ] [ Save As... ]

[ oK ] [ canel
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Wizard : Layout

Pre/Post-Tensioned Composite Girder Bridge Wizard

Secﬁon I Tendon I Load I Construction Stage I

Reference Line \. | ol s

_Span n

—_—
—

. Layout ¢
e ew |
angie | FRE
Centroid of deck -~ % B

- Deck -
widtl .

Girder Type [Premst Girder Type - ] Modeling Type [AII Frame - ]
Span Information 2@110 ft Deck Width 51 ft
Layout Offset 0 ft Spacing(a) 0.5 ft Girder a
Support Skew Angle 0 deg  Spacdng(b) 0.75 ft A A
e
[ radus |0 ft Type @ Concave Convex Multi-Curve Advanced...
Girder Alignment Same Spacing Reference Support | Abutment 1
Boundary/Substructure
() Without Substructure @ With Substructure
Bearing Type /Elastic Link Stiffness
e [k o0 gm0 W wen e 0 em
Pier Elastic Link - 100000  kipsfft Ky 200 kips/ft Kz 200 kips/ft
| Advanced... ElasticLinkLength 1 ft
PFier
e 1 [mCmare )] cobm
Pier Cap Section 4 4: Pier Cap - E]
R e R PO ™~
Length 51 ft Spadng 0 ft
Pier Support Horizontal 0 kipsgft Wertical 0 kips Advanced...
[ Open... ] [ Save As... ] [ Ok ] [ Cancel
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Girder Type
- Precast / Splice

Modeling Type
- All Frame
- Girder as frame, Deck as plate

Bridge dimension input
- Span length, curvature
gap spacing
- Girder alignment options
* Same spacing
* Offset spacing

Bridge dimension input
- Sub-structure definition



Wizard : Section

Pre/Post-Tensioned Composite Girder Bridge Wizard

LayoutTendon I Load I Construction Stage I

Open... ] [ Save As...

Deck Thickness 0.8 ft Number of Girders 3
i 0.25 .

Haunch Height ft Girder Mo. Girder Offset (ft) =
Material n—
o 1 @ =

) 2 -1275
; = - e
Diaphragm 1 1: Concrete hd E] 4 425
= 47 TR
Diaphragm Information Transverse Deck Element
[ Define Diaphragm Section... Spacing
Intermediate Spacng [ Divisins per Span - 5 ft
Angl
Diaph N Divisions per g type
iaphragm ame Span |Perpeniauar >
End Support I@ﬁﬁﬁﬂi‘
Pier Support 1AASHTO TYPE4
Intermediate TAASHTO TYPE4 2
Girder Information
Span 1 |Span ZI
[ Define Girder Section...
No. of Divisions 1 -Apply -mm
Generate 10th points elements
Mo. MName Start (ft) End (ft) =
1 0 109.75
oK | [ cancel
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= Girder information
- Number of girder
- Section assignment per spans

= Design material selection
- Deck / Girder / Diaphragm

= Diaphragm distribution options
- Distance
- Division per Span
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Wizard : Tendon

Pre/Post-Tensioned Composite Girder Bridge Wizard @

- - "= Tendon typ
Layoutl Secﬁon Load I Construction/Stag) et Tee [arpads = en on e

D L T ich
Tendon Assignment Table »w = | = { - St ra |g t

Tendon Assignment Name Spanl c j
Segments Spanl = AN enter - - Harped 1 & 2
... - - Curved
lph i e d * Tendon definition table
NN 1 - Number of tendons

[+ - Distribution distance

Tendon | Mumber Transvers il - V ri I i I men
— Type Property of Distance(3) (ft) D@ R 2T L e t ca d sp ace e t
1 | Straight Tendan 10 9@0.15 0 3.25 0.25 0

2 =

= Tendon Assignment List
-  Different tendon assignment
Jacking Stress : WD st Goutng:  After 1 [2]Stages [ Detsiea. | per spans
T —_— = - As many assignment as user
wants

29160

1

ing | End Debondin
)

Total Tendon

1]
[

29160 [
20160 [
29160 0
20160 0
0

0

[

[

[

29160

29160
29160
29160
20160

= Detailed tendon table

=
3| | w|~ oo | wlrn]o

Tendon Naming

=

Open... ] [ Save As...




Wizard : Load

Pre/Post-Tensioned Composite Girder Bridge Wizard

Layout I Section I Tendon Load | Construction Stage I

Pavement and Barrier

| Deck width |
I 1
01 b2 b3 ) b4 b5
1 1 1
'—- P1
I P2
b1 ft b2 875 b3 ft b4 875 ft b5 15 ft
Dead Loads
Dc Dw
Self Weight
Wet Con'c
Before Weight Densi 0.15 kips/ft~3
Composite eight Density ps/
— Thickness 0.8 ft
[=] Form Work 0 kips/ft~z2
Barrier 0.14 kips/ft Wearing Surface
Afie Median Strip 0.18 kips/ft \Weight Density 0.14 kipsfft~3
7
o [T Additional Load 0 kips{Ft Thickness 0.26 ft
Positions (F1) 0 ft [ utilities 0 kips/ft
Positions (P2} 0 id
[[] Live Loads Define Moving Load Case... Define Traffic Lanes... Define Vehides...
Save As... QK. ] [ Cancel

Open... | |
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Pavement and Barrier

Composite load cases
- Pre-composite load cases
(DC 1-1)
- Post-composite load case
(DC 1-2)
- Wearing surface & additional
(DC 2)

Moving load analysis
- Moving load code selection
- Lane definition
- Vehicle selection



Wizard : Construction Stage

Pre/Post-Tensioned Compasite Girder Bridge Wizard

Layoutl Section I Tendon I Load Construction Stage |

Construction Stage
Girder Splice

[ Girder Splice Construction... ]

Temporary Support Position...

Post-tensioning Tendons

[ Define Post Tendons... ]

Stage Stage Description

Load Condition

Duration (Day)

1 Self Weight Activated, Prestress load in Preca

Self Weight is Activated

10

31 |Deckis Activated as a Load

Wet Concrete Load is Activated

10

3-2 |Deckisin Composite Stage, span continuous

Wet Concrete Load is deactivated

4 After-Composite Load is Activated

10

5 Long Term Effectis Considered

DC2, DW Load is Activated

10000

m

[7] Reinforcement

Define Reinforcement. ..

Open... ] [ Save As...

Ok

] [ Cancel
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Visual guide for construction
sequence

Concrete pouring sequence
- Splice girder pouring sequence
- Temporary support position

Stage duration input

Girder reinforcement definition
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Bridge Bearings:

Functions of bridge bearings:

* Transfer forces from superstructure to Substructure
* Provide rotational &/or translational Restraints

To accommodate the deformations occurring due to:

*Thermal expansion/contraction
*Elastic deformation under live load
*Seismic forces

*Creep and shrinkage of concrete
*Settlement of supports

*Longitudinal forces - tractive/ braking
*Wind loads
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Bearing Modeling




Midas
Training
Series

Boundary Conditions
5 B e PO (PO e L EE

Define Point  Surface Elastic || Rigid |General || Bearn End Beam End Plate End
Supports | Spring Spring Link Link Link = Release Offsets Release

¢ Constraint for degree of freedom (Supports) e Element End Release

e Elastic boundary element (Spring supports) - Beam End Release
- Point Spring Supports - Plate End Release
- Surface Spring Supports e Rigid End Offset distance (Beam End Offset)
- General Spring Supports e Rigid Link

e Elastic link element (Elastic Link)

¢ General Link element (General Link)
- Element Type
- Force Type
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Boundary Conditions

- Elastic bearings of a bridge structure, which separate the bridge
. deck from the piers.

Rigid E?_?nekml - Used to simulate the support conditions

- Compression-only Elastic link : the soil boundary conditions.

- Rigid Link : Connects two nodes with an “infinite” stiffness

Giidér ‘ 1 Rigid Link

Elastic Link

Rigid Link




Boundary Conditions
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- Elastic bearings of a bridge structure, which separate the bridge
deck from the piers.
- Compression-only Elastic link : the soil boundary conditions.
- Rigid Link : Connects two nodes with an “infinite” stiffness

Rigid General
Link ~
—Elastic Link Data —Elastic Link Data —Elastic Link Data
Tvpe IGeneraI ;I Type IF-!jgid ;I Type ITensicn Only LI
Ref. 2 Ref. Z Ref.

|-
Fe M’ Nz
M1

S0 IU— kips/ft

sov [0 st

5Dz IU— kips/ft

SRx IU— ft-kips/[rad]
SRy I':'— ft-kips/[rad]
SRz IU— ft-kips/[rad]

v Shear Spring Location
Distance Ratio From End I —‘

sDy: [0.5 sbz: 0.5

IU 'I [deql

Beta Angle :

2 Modes : I

— Copy Elastic Link
= Node Inc, ¥ Distance
Bz ¢ W Oy Oz

Distances: I fE

{Example : 5, 3, 4.5, 3@5.0)

.
Y&Mﬁz

M1

e |D kipsiFt
SOy IE' Kips/Ft
S0z ID kips/Ft
SRix ID Ft-kipsiTrad]
SRy IE' FtkipsiTrad]
SRz IEI F-kipsiTrad]

W Shear Spring Location
Diskance Ratio From End T —‘

sDy; [0.5 | spz [0.5

SDx IU kips/ft
S0y ID kips/ft
5Dz IU kips/Ft
SR IU— ft:kips/lrad]
SRy Ilj Ft kips/Trad]
SRz Ilj Ft kips/Trad]

v Shear Spring Location
Distance Ratio From End I _‘

oy [0.5 shz: [0.5

IU "'I [dedl

IU 'I [deal

rElastic Link Data

Type ICompression Only ;I

2 Ref.

SDx IU kips/ft
SDv IEI kipsift
SDz IU kipsift
SRx IU— FtkipsiTrad]
SRy IU— fi*kipsiTrad]
SRz IU— ft-kipsiTrad]

W Shear Spring Location
Diskance Ratio From End I —‘

SOyt ||:|.5 SDz; ||:|.5

IU "I [deq]

Beta Angle :

Diskances: I ft

{Example : 5,3, 4.5, 3@5.0)

Beta Angle : Beta Angle :
2 MNodes : I 2 Nodes : I
— Copy Elastic Link — Copy Elastic Link
" Mode Inc, ¥ Distance " Mode Inc. {¥ Distance
A e Oy Oz Bxis wx Oy Oz

Distances: I fE

{Examplz : 5,3, 4.5, 3@5.0)

2 Modes : I

— Copy Elastic Link
" Mode Inc, {* Distance
fiods ¢ x Oy Oz

Distances: I ft

{Example : 5, 3, 4.5, 3@5.0)

 Elastic Link Data
Type II'"'IuIti-Linear j
F(WV
g
o, &(x)
P “
Symmetric ;”3 jl
dix) F(y) &
(fth (kips)
1 0 0 _
2 0 o
3 0 0
Direction ID}( LI

w Shear Spring Location
Dist. Ratio From End I : IU-E _‘

IU 'I [deql

Beta Angle :

2 Modes : ||

—w Copy Elastic Link

™ Node Inc. {* Distance
Axis @ wx Cy 1z
Distances: I ft

{Example : 5,3, 4.5, 3@5.0)
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Boundary Conditions

- Dampers, base isolators, compression-only element, tension-only
element, plastic hinges, soil springs

- Used as linear and nonlinear elements

- Element type: Spring, Dashpot, Spring and Dashpot

- Force type: Viscoelastic Damper, Hysteretic System, Seismic
SRR isolators (Lead Rubber Bearing Isolator, Friction Pendulum System
Name: |FPB-A - J Isolator)

Tvpe : IFriction Pendulum Syster

Elastic  Rigid
Link '

—General Link Data

1 Inelastic Hinge Property — —Linear Properties —Monlinear Properties
Name: | -] ] DOF  Effective Stiffness Effective Damping DOF \ \

v Dx | 5997397 kipsfin |n kips-secfin ¥ Dx Properties... | ’W\/\I ™
Z Fef. v Dy |21.5 kips/in IU kips-secfin ¥ Dy Properties...
{ | _»x v Dz |21,5 kips/in IU— kips-zecfin ¥ Dz Properties... i L bl i
P =
||:|
||:|

in-kips/Trad] in-kips sec/Trad] I Ry Fropetties..,
in-kips-sec/Trad] [T Rz Propetties. .. | i |

5
¥ FJz [ Rx IU in-kipsfTrad] in-kins sec/Trad] ™ R Properties. .. — —
“\-\
[ Ry ||:|

[ Rz IU inkips/Trad]

—Reference Coordinate System = g

{+ Element i~ Global Lplel | L
K,

—Input Methed L —\_ dz .
nput Metho joint i 0 0 joint |
(¥ Beta Angle
" Ref. Point
" Ref. Vector K

X
IU j [dedl]
2 Modes : I z 1 |
y kry
— ¥ Copy General Link —
{~ Mode Inc, {+ Distance - X
Axis 1 wx Cy (Cz local coordinate axis > -

Distances: I in

(Example : 5,3, 4.5, 3@5.0)
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PSC Composite
Design check & Load rating

DESIGN ——
GUIDE

AASHTO LRFD and LRFR
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PSC Composite Design check

Modify Composite Concrete Materials

— = Material selection
D Name Conc.(Girder) Main-bar(Gi... Sub-bar(Gir... Conc.(Slab) - Se pa rate m ate ri a I d e-ﬁ n it i on

1 Concrete Grade C4500 Grade 60 Grade 60 Grade C4500 .
girder and slab
- Light concrete factor

s
-

Girder
Concrete Material Selection

Code : [ATIRD) = — PR ‘- = Interface shear consideration

Spedfied Compressive Strength (fclfidk) T | 648 kips/fft~2 Option

CERIEA : ©MdReioe O Dokte - Surface classification
Rebar Selection i‘;‘::f;r;: Ehag:,ﬁ B by 5 o 8 . 4 . 3

Code : [ASTM(RC) = S

Grade of Main Rebar : Grade 60 Fy : | 8640 kips/ft~2 Surface Classification (5.8.4.3) = S h e a r re I nfO rce m e nt
Grade of Sub-Rebar : Grade 60 Fys : | 8640 kips/ft~2 @) Rou iNniti
@) Roughened(CIP slab) d ef in |t ion

() Monolithically

Slab

Concrete Material Selection () Intentionally roughened(LWC)

Code : |ASTM{RC) - Grade:  Grade C4500 _
=——— () Intentionally roughened (MWC)
Spedified Compressive Strength (fc|fok) : | 648 kips/ft~2
(7) Not intentionally roughened
[7] Light Weight Concrete Factor {Lambda) : 1 - R
: () Anchored
Rebar Selection
Code : |ASTM{RC) — Interface Shear

Grade of Main Rebar : Grade 60 Fy : |8640 kips/ft"2 Bvi 0 ft
Grade of Sub-Rebar : Grade &0 Fys : |8540 kips fft~2 Avf 0 ft~2 E]

Fy 0 kips/ft~2 E]

[ Modify | [ close -
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Design result table

E Result Tables ~ | u Stre ngth

E Check stress for cross section at a construction stage... FI
- exure
E Check tensile stress for Prestressing tendons... Sh
- ear

E Check stress for cross section at service loads...

= - Combined shear and Torsion

= = Stress

e - Sectional & Principal stress

E Check crack width at service loads.., ° Per construction stage

FR Check Flexure Strength... e Under service load case

[FB Check Shear Strength... - Tendon tensile stress

E Check Combined Shear and Torsion 3trength... - craCk width under service |0ad

Positive/ LCom Muy Mer Mny PhiMny Ratio PhiMny/
Elcmi| et Negative Name Type R {fi*kips) (ftkips) {fi*kips) (ftkips) {MuyiPhiMny) min{1.23Muy, Mer)
11| Negative cLCB1__|FX-MIN__|OK 0.0000 -2307.5010 23.9942 17.9956 0.0000 2159474.8861

84 [[11] | Posttive cLCB1 | PCMAX | OK 26,5598 12754.2249 13540.6330 135406330 0.0020 383.3216
84 [J[534] | Negative cLCB1  |FXCMIN | OK 115115 2310.6930 73,9942 17.9956 0.6397 11754
84 [J[534] | Postive cLCB1 | FXCMAX | OK 20,9481 12774.9135 135406330 135406330 0.0015 4859838
85 |[534] | Negative cLCB1  |FXCMIN | OK 0.0000 23227463 73.9942 17.9956 0.0000 2159474 8361
85 |[534] | Positive cLCB1 | FXMAX | OK 58.3551 12770.0263 135406330 13540.6330 0.0043 174.4650
85 |J[25] | Negative cLCB1  |FXMIN | OK 0.0000 27413921 23,5942 17.9956 0.0000 2159474 8861
85 |J[25] | Posttive cLCB1 | FXMAX | OK 5611422 127709129 135406330 13540.6330 0.0414 18.1432
5 [I25] | Negative cLCB1  |FXCMIN | OK 0.0000 2741.9097 23,5942 17.9956 0.0000 2159474 8861
86 |I[25] | Posttive cLCB1 | FXCMAX | OK 5557808 12770.9179 135406330 135406330 0.0410 18.3182
86 | J[535] | Negative cLCB1  |FXCMIN | OK 0.0000 35212853 73,9942 17.9956 0.0000 2159474 8361
86 | J[535] | Posttive cLCB1 | FXCMAX | OK 1376.3223 12759.6580 135406330 135406330 0.1016 7.3972




Design result Report

« Tomions! o803°8

1, = 0083

T.s

« Cradk torsic

« Required 19°C"

11000 ()
10030 | o) *
Te W

st moment

=
2| e \""“ d il B

force
in giwection of e Shes

2) Checking Tor® e

£809.30 Mesi®
H 2AB"

12T '\

Tomicrsl EfecS.

acinsl reinforcament

3 < e

Case of Vour =
,-ma-:yo- Sew '_"a—’.w. acet ==
= o Limnit Loas ComBen =T 130430 (v
< Toe S Tomionsl moment =t g4t Mps
.rubx"’b — u‘ = s2987 84 Wesn
. Tne fescioes g 2 wes
Faciores moment n = =
0%

Faciored ssl I °

Resistance fector for e

’ g loroe =
_:a_“,,.z:d:-«r""" v, = TAwmteen

= o smes
Tha efiecsve thigness e

| TR

[
3

R =S e e e R

.

28 A4
| @20

| 2) Checking Torsional Effects

* Torsional cracking moment (T
b. 11000 (ksi)
T = 00832K -F. 28.8.= G809.30 (kips-in.}

T, =| 130430 | Eipsing = (13T, = zzﬁa.??| {Eips-in.)
oo Ty = 13 T,, Ignore Tossional Effects.

» Chedk torsicnal moment

N B2-Ag Ay
Tl = 1304.20 Eips-in.) = o7, = ———— = .00
N

* Reguired lengitudinal reinforcement

In box section,

A = 0.00 (inf) | < (TJjoypui2A.fy) = 1.73 (in)
» Ched combined torsional and shear

I I A . .

+ = 014 [esi) o« D4T4-F. = 1.01
| b | | 2Abe |

: The effective thickness of shear flow path of elements

(Eq. 5.8.6.3-2)

(Eq. 5.8.6.3-1)

(Eq. 5.8.6.4-2)

{Kips-in.) NG

{Eg. 5.8.3.6.3-2)

HG
(Eq. 5.8.6.5-5)
{Resi. oK
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Midas Substructure
Design




Design as per
AASHTO LRFD




E' Preview Window

Mo: 5 ~| & FPrint

|§ Frint &l |-§:| Close |H Save

. Design Information

- AASHTO-LRFDM2
- kips, in

Design Code
Unit System
Material Data
0 3912in

- P1_C(No:5)

Beam Span

Section Property

. Section Diagram

END-T

&0

TOF (50275 "

EOT:28016 "

ETIRAUPE :S.0-210 @24"
. Bending Moment Capacity

Negative Moment (Mu)
(-} Load Combination No.
Factored Strength (Mr)
Check Ratio (Mu/lMr)

Positive Moment (Mu)

(+} Load Combination Mo.
Factored Strength (Mr)
Check Ratio (Mu/lMr)

s fo=4.5, fy =60, fys=50ksi

&0

TOR (44505 In"
EOT:38010I"

STIRRUFES 1 0210 224"

END-I
15181.37
1_
15513, 11
0.9786

MID
13507.94

&0
TOF : 38018 In"
EOT:38018In"

STIRRUFS 1 5.0-210 @24°

.FI|E Edit View Window Help =

=sEHERE

Lo e s
&%
ah A |- | &2

24 4

MIDASACivil - RC-Beam Design

Civil 2015 zl

[ AGSHTO-LRFDIZ ]

0

. Check IonsntHdlnal reinf orcement .

360000 in"2.
240,00 in,
3249.00 i

0. 85+haoh =
228.00 in.

-3852.,43 kips-in.
0.125+30RT(fc" J*hop™2/Pe = 14318.91
=, Tu = 0,25+phi+Ter = 3221.76 kips=in.

-—-> Required torsion checking.

Compﬁte torsion_parameter,
- 2,
- 2761.65 in"2,

kips-in,

. Compute Shear parameter,
. phi 0,90

G, SSDD in"2.

60,00 i
MAXE dv, '0.9+d, 0.724Hc ] = 58.00 in.
50. g Deg. [Clause 5.8.3.4.2]

0
643,83

. Com$ute required torsional resistance.

52,43 kips=in.
Tux’Dh| = 428048 kips-in.
1.2700 in"2,

E*Ao*ﬁt*fy*cot(theta)ﬂn req =
min(st_req, Smax) = 24,
phi*2+hoxht+f y*cot(theta)x’St aDD =

0.2 —> 0!

. Tn_req
bt

82.50 in.
13243.37 kips-in,

. St_req
. St_app
. FhiTn

-, TudphiTn =

. phi_f

. hsfy_min _parani ABSé'v'ux’Dm v% -0, b} 2
. Asfy_min_paran? = (0. 45+Ph+Tu/(2=ho+phi_v)}}"2
. Asfy_min = ABS{Mu (Dhi_f*dvg +

cot{theta)«SORT{ asfy_min_paraml + Asfy_min_param2 ) =

-—> Mot hcoeptable 111

289,86 ki

G

. hs+fy < Asfy_min

Ln0/243, Coll




2| Preview Window

|No:6 j & Print |§ Print &l |-§:| Close |H Save

- Design Condition

Design Code AASHTO-LRFD12

Unit System kips, in

Member Number 338 (PM), 338 (Shear)

Material Data fe=4.5, fy =60, fys=>50ksi

Column Height 72in

Sedtion Property P11 (No:6)

Rebar Pattern Total Rebar Area Ast=41.224in* (pst=0.0101)

- Applied Loads

Load Combination 1+ AT (J) Peint
Pu = -0.00000 kips, Mgy = 19162.0, Mz = 19162.0, Mc = 27089.2 in-kips

3. Axial Forces and Moments Capacity Check

Concentric Max. Axial Load Pr-max 10733.6 kips P-M Interaction Curve Dialog
Axial Load Ratio PuiPr -0.00000 / 0.00675
Moment Ratio Moy /Mry 19162.0 / 47995.1 et | =

MMz 19162.0 / 47995. 1 : T - |

o Section Type S0CT
MM 27098.2 / 67875.4 A= 16300

PM Curve Resul
Prmax=  29€+07
¢ Pu= +21E+7
Plkipsinnng Pr= +29E+7

8=45.00" Prikips) Mr(in-kips) R P = 07272
NA=#500" Mo=  +83E+7
13416.95 Mi=  +14E+8

RatM =

10390.65 75l , SR
8573.83 RatMz =
7055, 63 § 2 Eccenticity

Mc/Pu =
5858.08
Rotation : Deg
5148.63 M e
4580. 43
4058.30 , |
3464.38 Close _
2575.01 iy
1308.05 g7290.54
-2¢3.70 60839, 01

-22726.09 0.00

. P-M Interaction Diagram

Prnt Result

Min-kips)
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Strength Reduction Factor
Enter the strength reduction factors, which are a form of safety factors to account for
the difference between the nominal and real strengths of the materials; the
difference in member strengths between the design and manufacturing or
construction; uncertainties related to inaccuracies in the design equations; and the
ductility and importance of the member.

Strength Reduction Factors >

Design Code : AASHTO-LRFD12 Lpdate By Code

Strength Reduction Factors

For Tensile Control (phi_t) : 0.9
For Compressive Control

- Member with Spiral Reinforcement (phi_c1) . | 0.75
- Other Reinforced Member (phi_c2) . | 0.75
For Shear and Torsion (phi_v) . | 0.9

I, Close




Modify Concrete Materials
Use this function to modify a part of the steel rebar and concrete material property
data, entered during the creation of the analysis model, or to change the material
property data. Modifications that are made here will not affect the analysis results,
but will only be used for automatic design and strength verification

WIGES
Training
Series

(1) ASTM(RC)
NAME

Grade of Main Rebar
Grade of Sub Rebar
Wc

Ec(Ib/iin?, for analysis)

Es

= Grade C4000 (4000 Ib/in?)
= Grade 60 (Fy=60000 Ib/in?)
= Grade 60 (Fy=60000 Ib/in?)
= 150 Ibift>.

=33 X we'® x rc05

=29%107 Ibfin?

Madify Concrete Materials >

Material List

D Mame fc|fck|R Chk Lambda  Main-bar Sub-bar
2 Concrete 4.5 X 1 Grade 60 Grade 50
3 Crossbeams ] X 1

Concrete Material Selection

Code : |ASTM(RC) ~ Grade : | Grade C4500

Spedified Compressive Strength (fc|fdk) 4.5 kipsfin~2

[]Light Weight Concrete Factor {Lambda) : 1

Rebar Selection

Code : |ASTM(RC) ~

Grade of Main Rebar : Grade &0 ~| Fy a0 kipsfin-2

Grade of Sub-Rebar : Grade 50 ~| Fys : 50 kips/in~2

Muodify Close
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Limiting Maximum Rebar Ratio
Enter the maximum allowable rebar ratio of Reinforced Concrete

Limiting Maximum Rebar Ratio >
Design Code : AASHTORFD12
Rebar Ratio
Column Design (Rhoc) : | 0.08
Brace Design (Rhor) : | 0.08
Ok Cancel
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Beam Section Data for Design
Enter the section dimensions including the covers and rebar data for RC beam

members to be applied to section design.

Beam Section Data for Checking *
Section List E Section Shape
D Mame i-Mode middle jMode =z
5 RIS X X X
¥
Section Data i-Node |middle I jHlode I
Shape | Rectangle Rebar Data
i~
z Hc | 60 in AsBot |0 in"2
i Layer| Num | Size1 | Size2 Dt ~
Bc | &0 in Stirrups
H - 1 0 0
[ L .—J b bF |0 - Size ~
Spaci a i
L im |[RF [0 in =oH in
B Number | 2 v
Angle |90 [deq]
: Bottom Layer
Crack Chedking Bent Up Bar
‘ i | i ~
(®) Class 1 exposure condition Size v Caver| | Sy gsre2 10
- 1 0 0
(O Class 2 exposure condition Humber | 2
Angle |0 [deq]
| Redraw | v
Torsional Reinforcement
Skirrup
Size: w Spacing 0 in
Bundled Stirrups Mumber 2
Longitudinal Reinforcement
’7 Size ~ Murber 4
| Add/Replace | | Delete | | Cancel |




Beam and Column Section Data for Design
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Series

Enter the section dimensions including the covers and rebar data for RC beam
members to be applied to section design.

Column Section Data for Design
Section List [... | Section Shape
D Mame Bar z
[ P1 X : i
¥
Section Data Covering Thickness
Shape | Solid Round Dc l:lin
FE= n [l |
,_ Ties/Spirals
a |0 in b |0 in
[t [o in
z
!
R y
- Tne
I
fb——p—
| Add/Replace || Delete || Cancel

Beam Section Data for Design

Section List [... | Section Shape
D MName Bar z
5 P1 € X
¥
Section Data Stirrups Data

Shape | Rectangle

I

c

L

L

l—Be—

¥

im

He | 60
Bc | 60
[&F [0
[hF [0

sz
L C

[ torsional Reinforcement

Mumber
o [0

[~ Skirrup
Size w
Bundled Stirrups Mumber | 2
rLaongitudinal Reirfarcenent
Size ~ Mumber | 4
| Add/Replace || Delete | | Cancel
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Beam and Column Section Data for Checking
Enter the section dimensions, exposure condition and rebar data for reinforced
concrete beam members to check for strength and section cracking.
Rebar Input for Column Section 3| ||Beam Section Data for Checking pad
Section List Section Shape
Column | H
| | ID Mame i-Mode middle jMode =z
Section List Section Shape 5 P1.C X X X
D Mame Bar z
6 P1 X I
¥
¥
| | Sl lode | middie | j-Node |
Shape | Rectangle = . Ti;bar Data e . -
z He (60 i AsBot |0 in~2
I Layer| MNum | Size1 | Size2 Dt -
Section Data Type of Hoop Rebar r FT Bc 80 in Stirrups 1 OH 0
Shape | Solid Round Ties fres He L J Y o size v
> Ties/Spirals Size ~ L o ([hF |0 in Spading | 0 [
,Fin I? 0 in ) ) Redraw B Number | 2 W
,? B - l? = - Ties/Spirals Space : l:l in = I - - 5
T o - Ties/Spirals Number : Crack Checking — Bottom : La\-'er_
Rebar Dats @ Class 1 exposure condition Tom | - Layer| Num | Size1 | Size2 Db |~
i As: O a2 layr H o () Class 2 exposure condition T @ 1 OH 0
: Angle |0 [deq]
: Pos1
sl Div. M| Size1 | Size2 De Redraw v
- 9 0 Torsional Reinforcement
Skirrup
. Size w Spacing 0 in
i Bundled Stirrups umber 2
Longitudinal Reinforcement
lrsize ~ Turmber 4

Add/Replace Delete

Add/Replace Delete Cancel




Beam Design
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Using the results obtained from the analysis of the entire structure and additional
design data, automatically design concrete beam members according to the
following design codes: American Association of State Highway and Transportation
Officials, Section 5 - Concrete Structures (AASHTO-LRFD02), American Association of
State Highway and Transportation Officials (AASHTO-LFD96), Concrete Structure
Design Code of the American Concrete Institute (ACI318-02), (CSA-S6- 00)

B Preview Window

‘No:316 v & Print

& Print Al Close [ Save

[m] et

1. Design Information
Member Number : 316
Design Code : AASHTO-LRFD12

Unit System : kips, in

Material Data

Beam Span : 8.88in

Sedtion Property  : P1_C (No . 5)

2. Section Diagram

END-
i
E) I P —

T

e
S

EOT: 23802 52

ETRRUPE 2083 @047

3. Bending Moment Capacity

: fo=4.5, fy =60, fys=50ksi

AASHTO-[RFDTZRC-Beam Desig...  —
Code : AASHTO-LRFD12 Unit: kips , in
Sorted by @® Member
() section
MEMB Section fc
PO | CH
SECT | SEL| Bc | Hec fy s K
Span bf ht fys
315 P1_C 4.50000 | oK
5 r BD.DDl 50.00| 60.0000 | M oK
89.906 0.000 | 0.000 | 50.0000 J oK
37 P1_C 450000 | oK
5 r BD.Dﬂl 60.00| 60.0000 | M oK
89.907 0.000 | 0.000| s0.0000 | J oK
318 BFl_C 4.50000 | 0K
5 | [ [e0.00] 60.00( 60.0000 | M | OK
36.000 0.000 | 0.000 | 50.0000 J 0K
320 P1_C 4.50000 | oK
5 [~ | 60.00 | 50.00| 600000 | W OK
35120 0.000 | 0.000 | s0.0000 | J oK
| BPiC 450000 | oK
5 | ™ |60.00] 60.00| 60.0000 | M | OK
36.099 0.000 | 0.000| 50.0000 | J oK
< >
[ connect Model View
Select All Unselect All Re-caloulation
Graphic. .. SUMMEry... Summar y By LCB -
Detail... | C:Wsers\e.sanms\DommEms\MIDhS‘q
Option for Detail Print Position
fAend1. [Cmid. [Jend 1. Close

MDAS/Civil
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Column Design
Using the results obtained from the analysis of the entire structure and additional
design data, automatically design concrete column members according to the
following design codes: American Association of State Highway and Transportation
Officials, Section 5 - Concrete Structures (AASHTO-LRFD02), American Association of
State Highway and Transportation Officials (AASHTO-LFD96), Concrete Structure

Design Code of the American Concrete Institute (ACI318-02), (CSA-S6-00).

AASHTO-LRFD12 RC-Column De..  — X 5 Preview Window — [} b4
Code : AASHTOLRFD12 Unit: kips , in No:324 ~ & Print & Print All Close [ Save
S (®) Member i
() section
MEMB fc fy . .
SEL| Section CHK 1. Design Condition
SECT Height | fvs 9
204 450000 | E0.0000 Design Code AASHTO-LRFD12
v P1 oK
5 62400 | 50.0000 Unit System Kips, in
a4 | - py | 450000 | 600000 | Member Numbar 324
5 J2000N§S0°000 Material Data fo=4.5, fy =60, fys=50ksi
35 | - |, |esww]evoom] ) i S
5 62.400 =0.0000 Column Height 824 in
336 r o 4.50000 | 60.0000 T3 Section Property F1{No . &)
6 62.400 | 50.0000 Rebar Pattern Total Rebar Area Ast=41.224in*2 (Rhost=0.0101)
337 450000 | 80.0000 4 \l
a0 F 2400 | sooomn | OF i ¢
- : 2. Applied Loads
338 450000 | 0.0000
B r P1 =0 e oF Load Combination 1- AT () Point
339 r 450000 | 80.0000 Pu =2725.03 kips, Moy — =-2.7e+004, M= =-4.32+004, Me =50754.5 in-kips
P1 oK
] 72.000 | 50.0000
0 r . LB || B o 3 Axial Forces and Moments Capacity Check
(] 72.000 | 50.0000
341 450000 | 80.0000 Concentric Max. Axial Load Pr-mamx =10733.6 kips
& r Pl 72.000 | so.0000 oK Axial Load Ratio Pu/Pr = 2785.93/ 5038.80 =0.461 <1.000 ..... OK
342 | - = 450000 | 60.0000 | Moment Ratio My Mry =-27e+004 /588314 =0.461 <1.000 ..... OK
< > Mez/Mrz = —4.3e+004/92981.1 = 0461 <1.000 ... QK
[JConnect Model View Ma/Mr =50754.5/ 1.1e+005 =0.461 <1.000 ..... OK
Select Al Unselect All Re-calculation ]
Graphic... Summary. .. Summary By LCB =53 | 4. P-M Interaction Dlagram
Detail... |C:\JJsers\e.sanbos\,Dommems‘MIDAS\| | L ) v
Draw PM Curve... Close MIDAS/Civil . Elastic Link
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Beam and Column Checking
Using the results obtained from the analysis of the entire structure and additional
design data, verify the strengths of concrete beam members according to the
following design codes: American Association of State Highway and Transportation
Officials, Section 5 - Concrete Structures (AASHTO-LRFD02), American Association of
State Highway and Transportation Officials (AASHTO-LFD96), Concrete Structure
Design Code of the American Concrete Institute (ACI318-02), (CSA-S6-00).

Code 1 AASHTOARFOOR Ui ted , mm T Prid Prit Al |30 Close | @ Save
sartedby - . Rouks =8 L 2 8 I
S— 3 s

MEMS Secbon (3 1. Design Information

Mertar Number 11

Ownign Code AASHTOLRFOO2
Unt System tond, mvn
Matens Cata 1€* 00024, fy =004, tys » 003 ot
BenmSpan 1100 v

Secton Property  © 6 (No 1 6)

2. Section Diagram

o

™ Connnct Model View ping . Mgty

Sedect A Urselect Al Re-cakrdston anemsy 100w gue anemps 10010 geoe ey 1o0is @eoe
(ot )] owat. | suwmay.. |>>|
OOTRYTE Detad Pyt Poston Summary By LCB

POl M [ nd) Oose ks s ding M ' C ity
L2 "o ooy
teputee Mormart (W) 2004200 628058 o0
) Load Combination No " " .
Strengm W) 70033 16 979895 16 970035.16
Check Rato (MUY oxe ooor 0000

4
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Next Session
Soil-Structure Interactlon



Soil Structure Interaction

Tree Menu

Mode Element JElIlk]

IIntegraI Bridge Spring Supports ;I J
"Buundary Group Name

Default ;I J

Soil Spring Type
{~ Abutment Spring
{* Pile Spring

- ElReference Figure
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MIDAS Technical Support
http://globalsupport.midasuser.com/

Thank you



