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- Civil 2020

1. Batch Edit of Tendon Profile

- Batch editing is possible for the multiple tendon profiles at the same time.

+ Tendon Name, Tendon Property, Number of Typical Tendons, Tendon Group

Civil 2020 (v3.1) Release Note

= Load > Temp./Prestress > Tendon Profile > Change Tendon Profile

Change Tendcn Profile

Parameter Type

® Tendon MName

() Tendan Property

() Tendan Property {Group)
() Typical Tendan

() Tendan Group

Mode

Profiles Selected Profiles

strand_009 ~ strand _001
strand_010 strand_002
strand_011 strand _003
strand_012 strand_004
strand_013 strand _00%
strand_014 strand_006
strand_015 > | strand_007
strand_016 strand_008

strand_017
strand_018
strand_019
strand_020 Y
strand_021
strand_0z2
strand_023
strand_024
strand_025

strand_026
ctrand N77

Mame |Tend0n |

Suffiy  [1te 8 |
{Example 1 356 7to 200y 2 )

Cancel

Change Tendon Profile

= Works
=-£F Structures
®, Nodes :2

o~ Elements : 1

=
=-[Z] Properties
=] Material 1
1 Tendan
=~ I Section: 1
T 1:WHIED
[=l-#=+ Prestressing Tendon
=] Tendan Praperty : 1
E

=44 Tendon Profile : 60
#=4 Tendon_001 [ Property=Tendon ;
w4 Tendon_002 [ Property=Tendon :
#=4 Tendon_003 [ Property=Tendon ;
#=4 Tendon_004 [ Property=Tendon ;
w4 Tendon_005 [ Property=Tendon :
+=4 Tendon_008 [ Property=Tendon ;
#=4 Tendon_007 [ Property=Tendon ;
#=4 Tendon_008 [ Property=Tendon :

strand 011 [ Property=Tendon ;
strand_012 [ Property=Tendon ;
strand_013 [ Property=Tendon ;
strand_014 [ Property=Tendon ;
strand_015 [ Property=Tendon :
strand_016 [ Property=Tendon ;
strand 017 [ Property=Tendon ;
strand_018 [ Property=Tendon :
strand_019 [ Property=Tendon ;
strand_020 [ Property=Tendon ;
strand_021 [ Property=Tendon :
strand_022 [ Property=Tendon ;
strand_023 [ Property=Tendon ;
strand_024 [ Property=Tendon :
strand_025 [ Property=Tendon ;
strand_026 [ Property=Tendon ;
strand_027 [ Property=Tendon :
strand_028 [ Property=Tendon ;
strand_029 [ Property=Tendon ;
strand 030 [ Property=Tendon ;
strand_031 [ Property=Tendon ;
strand_032 [ Property=Tendon ;
strand_033 [ Property=Tendon ;

LR LT T T T T T T T T T T T T T T I T TR TR TR [l

QLGN O G ) G G ) G O S QU QL QUL G LA QL R

e e e e E e e e e e e === ==

3 Group=Default ]
; Group=Default ]
3 Group=Default ]
3 Group=Default ]
3 Group=Default ]
3 Group=Default ]
3 Group=Default ]
; Group=Default ]
roup=Detal

; Group=Default 1
; Group=Default 1
5 Group=Default ]
5 Group=Default ]
s Group=Default 1
; Group=Default ]
5 Group=Default ]
s Group=Default ]
; Group=Default ]
5 Group=Default ]
; Group=Default ]
; Group=Default ]
5 Group=Default ]
; Group=Default ]
; Group=Default ]
5 Group=Default ]
; Group=Default ]
; Group=Default ]
5 Group=Default ]
5 Group=Default ]
s Group=Default 1
5 Group=Default ]
5 Group=Default ]
s Group=Default 1
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2. Thickness Data of Plane Strain Element

- In earlier versions, thickness of plane strain element is fixed as 1 m.

-+ Now, thickness can be defined for the plane strain element, which will be used to calculate self weight.

Civil 2020 (v3.1) Release Note

= Node/Element > Elements > Create Elements > Plane Strain
Tree Menu I x Tree Menu
Node QEALULNE EBoundary Mass Load " -
[Create Elements ][] [Create Elements ~| )
B Start Mumber B start Number ——————————
Node Number @ 1 [l Mode Mumber 4 [
Elernent Mumber @ 1 =) Elernent Mumber 1 [
Element Type Element Type
[Plane Strain - [Plane Strain -]
N N4
z ; s Z s
Hi1 M1
Nz Nz =
s p2d
© INodes ® 4 Nodes © 3Nodes © 4 Nodes No Type Material Section Thickness L/AN Unit Wesight Total Weight
No Name No Name No Name Value (kN/m?) (kN)
3 PLANE ST 1,S5400 = == A 0.0000 76.9822 0.0003
2|PLANE ST 1155400 = == A 0.0000 76.9822 0.0003
Mo, Marme Mo Mame
| E— B 2L U Vore
Mo, MWarme Mo, Thickness ———————
1 -] [ ] S
Orlentation S —
@ Beta Angle Ref. Paint @) Beta Angle Fief, Point
Ref, Wectar Fef. Wector " N N
— . N T Material Section Thickness L/ANV Unit Weight Total Weight
b iea eg 0 ype
kN/m® kN
Modal Cannectivity Nodal C tivity No Name No Name No Name Value ( ) (kN)
[7] Ortho [l 0rtho 4 PLANE ST 1/SS400 - 1/0.1 A 4.0000 76.9800 30.7920
KYE v AZ 2 PLANE ST 155400 21 A 4.0000 76.9800 307.9200
Intersect: [¥]Mode []Elem E] Intersect: [¥] Mode [/]Elem [E
Create Intersecting Modes [] Create Intersecting Modes
-
Civil 2020 (v3.1)
S —————————————————————————————
S————————————
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3. Auto-generation of Tendon Profile — Italy Precast Section Types
- Italy—VH80N, VH100N, VH130N, VH140, VH150 are newly added for the auto-generation of tendon profiles.

=  Structure > Wizard > PSC Bridge > Tendon Template
Tendon Template — O x Auto Generation =
Mame prefiz ¢ |strand
st i o= : |5trand | TEI‘IdD:F’rDDEﬂ:y : :Tendun vl |:||
Assigned Elements : |] | | sid \—‘v II' Tendon Group 3 |Default v| [..]
Mo Marne Property ~ || #dd | Code P Maly v
1 strand _081 Tendan | Madify | Type i | taly-vH |
2 strand_082 Tendon .
Set Propetty Marme © | WHI1EO w
DT oo | | otsnporne - o .
5 cvand.ogs Tendon [ MoverCopy | VH 500
strand_| endon N
B ctrand 086 Tendan | Dalata | Initialize Tendon Tem '-,-'|;|14|:|
T strand_087 Tendan ance
a strand_053 Tendon | [zl |
9 strand_039 Tendan | Export |
1a strand_030 Tendon 2
1 strand_091 Tendon | Auto Generation |
12 strand_032 Tendaon | ResetMame |
13 strand_093 Tendon
14 strand_034 Tendon
15 strand_095 Tendon
16 strand_090& Tendon | 0K |
17 strand_037 Tendon | CzneEl |
18 strand_033 Tendon
19 strand 099 Tendon v | apply |
Tendon
- Plane Wiew L 2.500 m N
i Elevation Wiew 4@ 1420m
= Section
2@ 0900m
2@ 0500m
=
+
Pos, @ @i ()]
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4. Geometric Nonlinear Construction Stage Analysis with Plate Elements
- Construction stage analysis can be performed considering geometric nonlinear effects of plate element.

- Initial tangent displacement can be applied to plate elements as well as beam elements.

Civil 2020 (v3.1) Release Note

= Analysis > Analysis Control > Construction Stage > Initial Displacement for C.S

Construction Stage Analysis Control Data

Final Stage
(®) Last Stage (O Other Stage cs2

[¥] Restart Construction Stage Analysis Select Stages for Restad,
Analysis Option

Analysis type |Monlinear Analys | Manlinear Analysis Control

(O Independent Stage ® Accumulative Stage
Include Equilibriurn Elernent Modal Forces

Include P-Delta Effect
Cinclude Time Dependent Effect  T1me Dependent Efect Control
Load Cages to be Distinguished from Dead Load for C,5, Output

P-Delta &nalysis Contral

Mo Load Case Name  Type Casel Cag | Add
Modify
Delete
< >

Cable-Pretension Force Control
(@ Internal Force (O External Force Add Replace
Initial Force Caniral

[A Convert Final Stage Member Forces to Initial Forces for Post C. 5,
M Truss [ Beam

Change Cable Element to Equivalent Truss Element for Post C,5,
Apply Initial Mernber Farce to C,5,

Initial Displacement for C.5,

[ Initial Tangent Displacement for Erected Structures
® Al OGroup 565
[Lack-of-Fit Farce Cantrol SGE

[ Apply Camber Displacement ta C.8, (if Defined)

Construction Stage Analysis

Consider Strass Decrease at Lead Length Zone by Post-tension
Lingar Interpolation Constant | Stress =

Bearn Section Property Changes

Constant Change with Tendon
Frame Qutput
[ Calculate Concurrent Forces of Frame

W] Calculate Output of Each Part of Compasite Section
[ Self-Constrained Forces & Stresses

[15ave Output of Current Stage(Beam,/ Truss)
Remove Construction Stage Analysis Control Data

Cancel

rol

b rocs Bk

TANGENTIAL DISPLACEMENT RESULTS RRE SAVED.

CONSTRUCTION STEP NO. : 86 / 89  SIAGENO : 65  SIEFNO: 1
ENTRY PHASE FOR RENUMBERING

ENTRY NUMBERING EQN

ENTRY FORM_STIFF _MASS_LOAD

THE INDIVIDUAL ELEMENT STIFFWESS AND LORD MATRICES WILL NOW BE FORMED.

ELEMENT NO. : 2414 OF 2468
ENTRY SOLUTION PHASE
INCREMENT NO. : 1 ITERETION NO. : 1 DISPL. NORM : 0.100E+01 TOTAL ITERATION :
INCREMENT NO. : 1 ITERRTION NO. 2 DISPL. NORM : 0.118E-01 TOTAL ITERATION :
INCREMENT NO. : 1 ITERRTICN NO. : g DISPL. NORM : 0.255E-03 TOTAL ITERATION :

244
245
246

HTATH MR, command Message ) Analysis Message
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5. Set-Back for Saddle of Suspension Bridge

- In a multi-span suspension bridge, top tower saddle can be shifted relative to the tower before starting the cable erection.

- Saddle can simulated using Elastic Link: saddle type.

Civil 2020 (v3.1) Release Note

Load Case Name
= ~| [.

Load Group Mame
Default ~|

Options
@® aAdd O Replace O Delete

Saddle Type Elastic-Link
Displacement {(Local Direction)

=  Boundary > Link > Elastic Link > Type: Saddle

= Load > Construction Stage > C.S Loads > Set-Back Loads for Nonlinear Construction Stage

|Sel—Elack Loads for Monlineai vj

Dz
Rzd]” D
z iRy ¥
v s
T X R *Dx

Dx |0 M
Dy |0 m
Dz (0 il

Saddle Type Elastic-Link

I Model Modez
15 4123 4301
16 4223 4302
17 8232 8802
13 8132 5301

| Apply Close

Hl Base

Apply set-back to Elastic Linsk representing top tower saddles

=H Works
BB Analysis Contral Data
: Construction Stage Analysis [ Stage=Last ]
Structures
® , Modes | 1465
.~ Elements : 1025
Properties
[T] Material : 11
I Section : 244
Baundaries
. Supports ¢ 13
-t Elastic Link : 387
-2k Rigid Link : 400
=+, Static Loads

[} Static Load Case 1 [SW ; Pylon, Main cable, Hanger
Static Load Case 2 [MC-wrapping ; Wrapping, Main
Static Load Case 3 [MC-clamp ; Cable clamps]
Static Load Case 4 [MC-socket : Hanger socket on |
Static Load Case § [MC-handrail ; Hand rail, post, I
Static Load Case B [DECK-SW ; Deck, selfweight {in
Static Load Case 7 [DECK-DW ; ]

Etc, Loads
"oy Set-Back for Construction Stage : 4

s I

| Elastic Link ~ | D

Boundary Group Name

|Default v| ]

Options
(@) add (O Delete
Start Link Number : |Z|
Elastic Link Data

e e v
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6. Concurrent Forces of Beam Elements for Time History Analysis

- Concurrent forces for time-history analysis.

- Beam elements only.

Civil 2020 (v3.1) Release Note

= Results > Results Tables > Beam > View by Max Value |

.21

.01

Tree Menu 2

Tab

Tl

b
TV

!
d
!
i
!

les Group Report

Analysis Control Data
g‘ Eigenvalue £nalysis [ Type=Eigen Vectors-Lanczo,
£F Stuctures

Material : |

- T Section:?

-L Boundaries

- Supports : 4

i Elastic Link : 1

- General Link Propetties @ 1
- General Link : 1

~+12 Piaid Link : 1

& {7y Time Histary Analysis

&+4& Time History Load Cases |

&+{f Time Farcing Functions : 2

&-J+ Dynamic Nodal Loads : 3

Cage 2 [ Linear_Direct ; Linear Direct |

m
Beam Forces Table

Function 1 [ Sin ; Sinusoidal Function ; Farce 1
Function 2 [ Moment_const ; Time Function ; Mc

Type 1 [ LoadCase=Linear_Direct ; Function=3in
Type 2 [ LoadCase=Linear_Direct ; Function=Ma
Type 3 [ LoadCase=Linear_Direct ; Function=5in

-214

L1114

Copy
Axial Shear-y Shear-z Torsion Moment-y M X
Heol| e cadi| (KN} (RN} {kN) (kN-m) {kN-m) Find...
B « [ElE 747 0.00 2389 0.00 0.00 o
41 [MSE(ma | J[24] 7.47 0.00 2.89 0.00 9.92
42 | MSE(ma 124] 217337 0.00 310.20 0.00 923357 Style Dialog...
42 [MSE(ma | J[25] 2173.37 0.00 310.20 0.00 8599.10 Hoe G
43 [MSE(ma | [29] 2223.34 0.00 278.02 0.00 8599.10
43 [MSE(ma | J[26] 222334 0.00 278.02 0.00 6128.84 PR R B
44 [MSE(ma | [26] 2140.57 0.00 253.99 0.00 6128.84
44 |MSE(ma | J[27] 214057 0.00 253.99 0.00 2418.04 Export to Excel...
45 [MSE(ma | [27] 1996.63 0.00 210.71 0.00 4418.04 View by Load Cases...
45 [MSE(ma | J[28] 1996.63 0.00 210.7, 0.00 2750.17 U
46 |MSE(ma | _I28] 1841.19 0.00 1ﬁu 2750.17 1wy Mol uc/ e S
46 [MSE(ma | J[29] 1841.19 0.00 170,51 0.0l 1411.97 A
47 |[WMSE(ma | 29 1703.47 0.00 12741 0.0f 181197 Eomne B T e
47 [MSE(ma | J[30] —_— — = e - —
48 | MSE(ma I[30] Elem Load Part Component ,?x Sr}::; & Sr}::; 3 -I(-m M&‘m’ M&T:-,t) F
48 [MSE(ma | J[31] -
10 [MSE(ma 1] » MSE(max) 123] Axial 7.47 0.00 279 -0.00 -0.00 0.00
41 | MSE(max) 23] Shear-y 292 0.00 017 -0.00 -0.00 0.00
49 |MSE(ma | J[32] 41 | MSE(max) 23] Shear-z 728 0.00 289 -0.00 -0.00 0.00
50 | MSE(ma 1[32] 41 | MSE(max) 23] Torsion 574 _0.00 475 0.00 ~0.00 ~0.00
50 | MSE(ma |  J[33] 41 | MSE(max) 23] Woment-y -3.50 -0.00 114 -0.00 0.00 -0.00
51 | MSE(ma 1133] 41 | MSE(max) 23] Moment-z 3.01 0.00 0.21 -0.00 -0.00 0.00
51 |MSE(ma | J[34] 41 | MSE(max) J[24] Al 747 0.00 279 -0.00 239 -0.00
52 | MSE(ma 134 41 | MSE(max) J[24) Shear-y 282 0.00 017 -0.00 052 -0.00
52 | MSE(ma 1136] 41 | NSE(max) J[24] Shear-z 7.28 0.00 2.89 -0.00 -3.69 -0.00
53 | MSE(ma 138] 41 | NSE(max) J[24] Torsion -5.74 -0.00 -1.75% 0.00 525 0.00
41 | MSE(max) J[24] Moment-y 726 -0.00 330 -0.00 992 -0.00
?3 "‘?ﬁimﬂ 137 41 | MSE(max) J[24] Woment-z 5.82 -0.00 -1.82 0.00 548 0.00
4 I » Beam Force 42 | NSE(max) [24] Axial 2173.37 0.00 211.19 0.00 9233.39 -0.00
% 42 | MSE(max) 24] Shear-y 686.57 0.00 12555 0.00 212866 —0.00
42 | NSE(max) [24] Shear-z 1323.12 0.00 310.20 0.00 5925.36 -0.00
42 | NSE(max) [24] Torsion 613.28 0.00 -109.56 0.00 184623 -0.00
42 | NSE(max) [24] Moment-y 2173.33 0.00 211.41 0.00 9233.57 -0.00
42 | NSE(max) [24] Moment-z -102.78 -0.00 -28.39 -0.00 -275.41 0.00
42 | NSE(max) J[25] Axial 2173.37 0.00 211.19 0.00 8599.02 -0.00
42 | NSE(max) J[25] Shear-y 686.57 0.00 -125.55 0.00 250579 -0.00
42 | NSE(max) J[25] Shear-z 1323.12 0.00 310.20 0.00 4993 .61 -0.00
42 | NSE(max) J[25] Torsion 613.28 0.00 -109.56 0.00 217532 -0.00
42 | NSE(max) J[25] Moment-y 2173.36 0.00 211.08 0.00 8599.10 -0.00
42 | NSE(max) J[25] Moment-z 559.89 -0.00 22768 -0.00 2386.86 0.00
43 | NSE(max) [25] Axial 2223.34 0.00 258.20 0.00 8599.10 -0.00
43 | NSE(max) [25] Shear-y 884.02 0.00 -18.70 0.00 2491.1% -0.00
| <[> ]\Result By Max Val

Concurrent Forces Table
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7. Rail traffic loads to AS 5100.2
= 300 LA, 150 LA, User-defined rail traffic loads

- Different dynamic load allowances for bending moment and all other effects

Civil 2020 (v3.1) Release Note

= Load > Moving Load > Moving Load Code> Australia

Define Standard Vehicular Load

Standard Name
AS 5100.2 - Rail Traffic Load

Vehicular Load Properties

Vehicular Load Name : |3UULA |

Wehicular Load Type : |EKJOLA w |

Dynamic Load Allowance : 0 Bending Moment

] All Other Effects

D1 D2 D3 D4

Simulated Simulated
Axle Group Locomotive

| |
Repeat of MMM%M
Axle Group ;

No Load(kN) Spacing(m) Distance Between Group
350 2 Dmin = 12m
300 17 Dmax = 20m

11 Increment of Dist{Dinc) g
300 1.7

300 end m

D = Dmin+Dinc, Dmin+2Dinc

(L I S N
=]
=}

Dmin+30inc, ... Dmax

| oK || cancel | Apply |

‘ 300LA Train

Moving Load Tracer - 300LA vehicle
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8. Heavy Load Platform to AS 5100.2
-+ HLP320, HLP400, User-defined heavy load platform loads

= Load > Moving Load > Moving Load Code> Australia

Define Standard Vehicular Load

Standard Name
AS 5100.2 - Heavy Load Platform

Vehicular Load Properties

Vehicular Load Name : |H|-P320

Vehicular Load Type : HLP320

Dynamic Load Allowance : |0. 1 |

Number of Axles = 16

HLP320 Heavy Load Platform

Moving Load Tracer - HLP320

Civil 2020 (v3.1) Release Note
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9. Rating Vehicles to AS 5100.2
+ T44, 144, User-defined rating vehicle loads

Civil 2020 (v3.1) Release Note

= Load > Moving Load > Moving Load Code> Australia

I I I I |
D1 D2 D3-D4 DS

Define Standard Vehicular Load x
Standard Name
AS 5100.7 - Rating Vehicles v|
Vehicular Load Properties
Vehicular Load Name : |T44 |
Vehicular Load Type : |T44 Truck Load v |
Dynamic Load Allowance : |U |
P1 P2 P3 P4 PS5

Mo Load (kM) Spadng(m)
1 43 3.7
2 96 1.2
3 96 3
4 96 8
5 96 1.2

37 m 1.2 m landem axis group spacing 1.2 m

varies 3 m to 8 m

A

QO

48 kN 96 kN 96 kN

ELEVATION VIEW

96 kN 96 kN

'

200
o o6 m
05« H H H d
2004—1—1—7 iOOAJ—l‘*
8 m 3 m ‘Slandard
design load
0 18—+ 00
i
PLAN VIEW

FIGURE A1

T44 TRUCK LOAD

1/21
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10. Horizontal Traffic Loads to AS 5100.2

- Centrifugal forces, traction and braking forces can be generated as static load cases .

= Moving Tracer > Moving Load Converted to Static Load

1500
500

Maoving Laad Converted to Static Load ﬂ

Yertical Loads
[¥] Centrifugal Farces

Height of Forces from the top of the rail 2 m
Design Speed 20 m/sec
Radius of Curve 500 m
super Elewation (Road Traffic) 0 %

Direction of Centrifugal Forces with reference to Yehicle Direction
@ Right-to-Left Direction () Left-to-Right Direction

9.7 Horizontal forces

[¥] Langitudinal Farce

: il Trafti 0 m
Total Length of the Bridge (Rail Trafiic) For rail bridges on horizontal curves, allowance shall be made for the centrifugal effects of
Traction Force rail traffic load by applying a centrifugal force (F.) corresponding to each axle load
) horizontally through a point 2 m above the top of the rail.
Braking Farce

9.7.1 Centrifugal forces

The horizontal centrifugal force resulting from rail traffic loads shall be nrovortional to the
design rail traffic load. and for each a: (a)  Braking forces:

File Mame o 4 BF =200+ 15L:F L..9.7.2.2(1)
CoTermpWTEST () ©og where
where BF = longitudinal braking force. in kilonewtons
¥ = design speed. in metres pe Lz = total length of the bridge. in metres

4 = axle load. in kilonewtons (b)  Traction forces:

r# = radius of curve, in metres — . < -
. . TF =200+ 25L¢ for Lip=25m L..9.7.2.2(2)
Conversion to Static Loads _ ) ] T (
= acceleration due to gravit;

825+ 15 (Lir —25) for 25m<Lrp<50m L..9.7.2.203)

g

The specified centrifugal force shall n

1200 + 7.5 (Lr — 50)  for S50m<Lir<250m ... 9.7.2.2(4)
Centrifugal and nosing forces due to r
2700 + 5.0 (Lyr — 250) for  250m < Lrg L. 9.7.2.2(5)
where
TF = longitudinal traction force, in kilonewtons
Lir = total length of the bridge. in metres

mﬁ 12/21
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- Civil 2020

11. Rating Vehicles to CS 454

+ ALL Model 1 (normal traffic, 26 tonnes, 18 tonnes, 7.5 tonnes, 3 tonnes)

« Impact factor, traffic flow factor, lane factor

= Load > Moving Load > Moving Load Code> BS
Define Standard Vehicular Load X
A-4AXLE
Standard Name E-4AXLE
CS 454 Assessment v| C-5ANLE
) D-5ANLE_1
Vehicular Load Properties D-SAILE_E
Vehicular Load Name : ‘AWLE | E-SANIE 1
Vehicular Load Type : ‘ALL MODEL 1 ~ | E-EﬂLE_i
Sub Type : |A-4AXLE ~| E-£AMLE_1
F-6ANLE_2
G-BANLE_ 1
01 D1 D2 Dz D+ Ds 02 GWLEJ
H-SAXLE_1
H-SANLE 2
I-3AMLE
P1 Pz P Pa Ps Ps J3aME
K-3AXLE_1
PN PEREN VERRN VRN P J K-3AXLE 2
Yy v v Yy v v L-3AXLE 1
L-3JANLE_2
* A-4AXLE M-2AXLE
- P D [~ o1= |1 m H-2AXLE
1 (kN) - [’"1‘ A - N Q-20MLE Moving Load Tracer — ALL Model 1 A Convoy
2 64 3:9
3 113 1.3
4 4 end
2 O A A A A As 0 1 011 A i A A As 3 O
i i i i i 1 i i i i i i i 1 i i
Loading Case | I | | i i ] i I I | I i i i i
oo o
Road Surface
®Good Oroor 4 s A5 Wy W W5 A4 A5 5 A W s
Traffic Flow Category
@ High (O Medium OiLow
" : | W ) (P (P W (P (P
I Cancel Appl
| - Yy vy Y VvV VYV Yy vy VY VYV VY
300LA Train ALL Model 1 Convoy
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12. Prestressed Girder Design to BS 5400

- Ultimate Limit State: Flexure, Shear, Torsion

- Serviceability Limit Stage: Stress, Crack

= PSC > Design Parameter > BS 5400
ABCDEFGHI JKLMNOPQRSTUWVWXY ZAABACADAEAFAG
1 1. Design Condition
P Design code [ Element | Node(lf)) |
3 | essewoaism | 16 ‘ 1
4
5 M Section Properties.
[3 | Section Type |
7 | Non-Composite |
Lcom Cracked/ v 8 - Gross section
glem | art Type | oK
N Uncracked ) o ) 3000.000 0
I31] LC;“? FX-MAX | OK U Wt; ;;;775:'.1 tﬁsf’mszis (m;ua'm = 9 H - fmm) A 5.209E+05 [mmzj 5 5.505E [mm’;
£ - ncrac
PSC Design Parameters X 31[J32)  [clCB1 FXMAX | 0K Uncracked 4300.0696 6718.8185 20897983 | 1() B B500.000 (mm) L 7.867E+12 [mm") 5, 4.393E+08 [mm’)
2[5 [cleB1 |PCMAX [OK | Uncracked 4367.9569 6718.6466 2089.7048
— o a0 s = 32 [JR3] | cleB1 | FXMAX |OK Uncracked 4994.0855 7756.5974 30sastee ] 11 Ca 1208.410 (mm)
= : 33[133  [cleB1 |FXMAX [OK | Uncracked 5086.0264 7756.39681 3031996 | 4n o 17905500  (mm)
e 33[J34 |clCB1 |FXMAX |OK | Uncracked 5719.3801 B677.3702 3899.5325 |
™ 34[134]  |clCBI | FXMAX |OK | Uncracked 5763.4813 86764566 30988226 | 13 - Transformed section
7] User Input Data 34 [JE5]  |clcBE  |FZMAX | OK Uncracked 6430.1368 5485 1565 20299368 |
] 2 09 ,
TSI 313 [clCBE [FZWAX [OK | Uncracked 64399510 6485.9617 Zozsze | 14 H 3000.000 [mm) | A 6.435E+06 (mm’) | S 6.790E+05 (mm?)
35[J3] |clCB8 |FZMAX |OK _|Uncracked 7429.1805 44251410 2915115 8500.000 . A 08 B
Serviceabity Limit States Construction Stage %8 cicss [rzmMn oKk [Uncracked e ot HemTe| 15 E " {mm) Y BLGE+12 (mm’) | S 4487609 (mm’)
Comp. El Njmm2 Comp. D N/mm? 36 |J[37] [ cLcBY FZMN | OK Uncracked -6962.3546 5153.2856 9635172 16 C 1195.243 (mm)
. ' 37 [[37] |clcBY  [FZWN_|[OK | Uncracked 6962.4360 5152.5049 9631935 |
— " — - TE O LR e EE B EE R & 1802757 {rom)
£ CcLCBT _[FXWAX |OK | Uncracked 6306.8062 8359.5716 31626951 49
36[J39]  [clCB1 [FXMAX [OK |Uncracked 52631850 8826.0487 36760885 |
Output Parameters 39 [[39] cLCB1 FXMAX | OK Uncracked 55877386 89253904 36782591 | 19 M Partial safety Factors
30 [JA40] [clCB1 [FXMAX [OK |Uncracked 4564.0556 8883.8478 36522015 5 " -
Serviceabity Limit States Ultmate mit states (10 clcet | PouAX oK T TriEa Bt S 20 - Partial Safety Factors for Ultimate Limit State
oncrete siress lmitation under service loads ending resistance 0o Tocst [remax [oKk  [Uncracked Sere TraTaTes | ossrens| o e
oncrete stress limitation at Construction Stage hear resistance 41 | 1a1) cLcBt FXMAX | OK Uncracked -4186.7548 71487482 23537085 |
et - - P 4142 cLCB1 FXMAX | OK Uncracked -3177.8515 56225204 9684353 | 22 Vo TOT CONcrete 15
rndpal stress under service loads orsional resistance 42 |47 cLcB1 FXMAX | OK Uncracked 73727089 56221340 9682804 | N
rindipal stress at Construction Stage %2 [Jj&3] | clcB1 | FXMAX |OK Uncracked 17257445 4611.5058 seass| 23 Vew: fOr Reinforce/Prestress 115
B o] 43[0431 [clCB1 [FXMAX [OK |Uncracked ~1725.7620 46114441 AL Y
43 (84 |clCBI _|FXMAX |OK | Uncracked 11788167 4548.8947 115920 |
44 [144) cLCB1 FXNAX | OK Uncracked -1178.8348 4548.8863 115920 25 - Partial Safety Factors for Serviceability Limit State
Select Al Unselect Al 22| J@s] | cleB1 | FXMAX | OK Uncracked 5313694 45214062 20871 | B
45|14 [clCB1 [FXMAX [OK | Uncracked 531.8804 45213875 20371
. 45 [J46] | clCB1 | PXMAX |OK | Uncracked 849151 45026167 27858 o7 TNEREEIEES Y for cOncrete
%6 |1 [olCo1 [FxuAX |k | Unoracies B B =
46 | J[a7) cLCB1 FXMAX | OK Uncracked 462.0381 4500 8674 218337 28 Triangular Compressive 1.25
47 {47 |clCB1 |FXMAX [OK | Uncracked 462.0311 4500.7999 218327 | Fr—— -
47[J@8]  [clCBI |FXMWAX [OK | Uncracked 1008.8865 48528981 06| 29 nitorm Lompressive 1.67
PSC DESIgn Parameter 48[148 [clcBI | PXMAX [OK | Uncracked 1009.0100 4852.8649 3607 ) Pre-tension 195
g; Shea h I Kkl Post-tension 155
4 B mipas/cvi [ checiShear strengtn b
e P
- Concrete
PSC Design Result Table H
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13. Improvement of Bridge Assessment to CS 454

- Serviceability limit state check for Class 3 type section

- Ulltimate limit state check and serviceability limit state check for unbonded tendons

= Rating > Bridge Rating Design > CS 454/19
- sig_c sig_c_lim sig_t sig_t_lim
Element Part Class Rating Case Load Effect (Nimm) (Nimm) (Nimm?) (Nimme) A Check
12 [J[14] [Class3 | 5L51_Fzz(Min) Fostive 152245 | 250000 | 79228 | 115705 | 14604 | 0K
12[J[14] [Class3 | SLS1_MxxiMax) Posiive 15.2285 | 25.0000 | 79228 | 115705 | 1.4604 | OK
; 12 [J4] [Class3 | 5L51 MxxiMin Posiive 152245 | 250000 | 78228 | -115705| 14604 |OK
|SECt||:|n Fﬂr Assessment ChECk. V|D 12 |J[14] |Class3 | SLS1_Myy(Max) Positive 17.2856 ABCDEFGHI JKLMMNOTPOAQRS
12| Jr14] |Class3 | SLS1_Myy(Min) Positive 8.1046 |271 5.5erviceability Limit State for a Section
12 [ J[14] |Class 3 SLS1_Mzz(Max) Positive B8.1046 |272|  Class 3 Limit Check
Ootion 12 [J[14] |Class3 | SLS1_Mzz(Min} Positive 81046 |273 s Check If Stresses are Within Class 3 Limits
P 13 |[[14] |Cass3 | 5051 FaodWax) Fostive 15.6500 |274 * For Bonded Tendons
13 [[14] |Class3 | SLE1_Fao(Min) Fostive B.1046 |275 W Compression
@ Add/Replace D Delete 13|14 |class3 | SLS1_Fyy(Max) Posiive 1046 |276| - service limit load combination - |sis1
13 [[14] |Class 3 SLS1_Fyy(Min) Positive 2.1048 |277 - Service limitload combination ype :  MY-MAX
13 [I14] |Class3 | SLS1_Fzz(Max) Positive 16.5127 |278
b 13 [I14] [Class3 | SLS1_Fzz(Min) Positive 15.2245 (279 < ogstm _ 2500
cmin | 5 04 = - X (MPa)
Position 13 [[14] |Class3 | SLS1_Mxx(Max) Positive 15.2245 |280 o Yme e
@I O 1 DI a1 13 |114] [Class3 | 5L51 MxxiMin Posiive 15.2245 |281
13 [[14] |Clss3 | SLE1_MyyiMax) Fostive 17.2886 |252 WTension
13 |[14] |Class3 SLS1_Myy(Min} Positive B.1045 83 - Service limit load combination : sL81
13 |[14] |Class3 SLS1_Mzz{Max) Posttive 1046 284 -Service limit load combination type :  MY-MAX
Class Category 13|12 |Class3 | SLS1_Mzz(li) Postive 81026 |22
13 [JA5] |Class3 | SLS1_Frx(Max) Postive 142445 gg? G = Tumiz *DF+ g = g = 131 (MPa)
D Clas= 1 13 |J15] |Class3 | SLS1_Faod(Min) Positive 764230
13 [J15] [Class3 | SLS1_Fyy(Max) Posiive 76422 | .
: — where,
D Class 2 13 |J[15] |Class3 | SLS1_Fyy(Min) Positive 76422
T3 [J5] | Chss3 SLS1_Faz(Max) Posiive 158003 ‘2,2[: O Tensllestreﬁ;nzz\i:n:itremd concrete
: — - E -
CIESS 3 jlra] JeEEs R i HEDE & 292 Oerin Compressive stress on the prestressed concrete
-
13 [J[15] |Class3 | SLS1_MxxiMax) Posiive 128885 |3 N 52 [tarar
R e Do 12509 on Gemn |+ Flesural tensile stresses for class 3 members (Table 25)
_Myyi(Max; ive . _
Tendon Type for Class 3 : = 95 : T80 (M)
13 [J015] | Class 3 SLS1_Myyihin) Positive 7.6422 |Hgg) DF Depth factor for class 3 members based on the depth of member
. . 13 [J[15] |Class3 | ELE1_MzziMax) Postive 76422 N
T'!ﬂ:le C: F‘rE-tEﬂSlﬂr‘lEd terldﬂrls 13]J(15] |Class 3 SLS1_Mzz{Nin) Positive 768422 23; Aconct i Area nlmn(retne::tensilesettinn
S B -
distributed dose to the tension 74|15 |Chss3 | SLST Fox(Max) Postive 150026 |99 . 193218 (mery
faces 74 [I15]|Class3 | SLST_Fcx(Min) Postive 76422 |30 Ar Arcaof rear intensile section
14 | [15] Class 3 SLS1_Fyy(Max) Positive 7.6422 |301 - 480800 (mm?)
—— et _— — —————FT1}] G Increase in the tensile stress limit due to the presence of additional reinforcement
303 = -5.85 (MPa)
| APF.'!I? | | ClDSE | 304/ Oy it Flexural tensile stress limit
SLS Reserve Factor Table 305 Gum © Flexural compressive swess it
—_— 306
307 Since
308 Oirs S i s 0K
ory 309 Gums € | usns oK
Serviceablity Limit State Check Rep
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14. AASHTO LRFD 8t Design Standard — PSC/Composite Section, RC Section
+ New AASHTO LRFD design standard can be applied to various design functions.

» RC, PSCBox, PSC Composite.

Civil 2020 (v3.1) Release Note

=

. Design Condition

- PSC > Design > AASHTO LRFD 17 | Design Code

Element

Node(I) |

| AASHTO-LRFD2017

B Section Properties

View Structure Node/Element Properties Boundary Load Analysis Results Pushover

- Gross section

iin) 4. Torsional design for a section

E PSC Design Material E Concrete Allowable Stress Load Case g E Result Tables ~ H 117.992
E Parameters E Design/Output Position ~ % Design Forces B 492126 (in)
Perform  Excel 2
5.3 PSC Segment Assignment Design Report 5 PSC Result Diagram Cx 42.858 (in)
Cam 75134 (in)
- Transformed section
H 117.892 (in)
. . . B 492126 (in)
Torsional effects shall be investigated where: fo e
Cam 74283 (in)
T, >025¢T, (5.7.2.1-3)
W Materials
e For solid shapes: -|Conerele >
<
2 (ksi)
5.7.2.6—Maximum Spacing of Transverse 7.000

4
T, =0.126K [ f =2

P, Reinforcement

* By . 085iffcis lowertl

- Prestressing steel informatiol

e For hollow shapes: The spacing of the transverse reinforcement shall o | teraon B

not exceed the maximum permitted spacing. smar. — ;

7, =0.126K0{77245, determined as: 5 Es e

3 S L1.Cs1 B

in which: e Ifv,<0.125f . then: 4 | sRicst | B

' 5 S_LE_CS1 B

s =0.8d, <24.0in. 5.7.2.6-1 B S Racs1 L B

_ Fpe ma M ( ) 7 55 C81 B
K= I+ ——=—=<2.0

012644/ ", ) 8 S R1 C81 B

e Ifv,>0.125 . then: 9 ["sR2cst B

10 5 L7_CS1 B

8w =0.4d, <12.01in. (5.7.2.6-2) 1| s Ricst B

12 S L4_CS1 B

13 S L3_CS1 B

where: 148 RE CE1 B

15 5_RE_CS1 B

w, = shear stress calculated in accordance with 167] SR5CST ;B

Article 5.7.2.8](ksi) %

effective shear depth as defined in

Article 5.7.2.8|(in.)

dy, =

. Distance from extin

T

W Case of Vpay
- Section type Segmental-Box

- The Strength Limit Load Combination cLCB1

- Factored torsional moment - Ty = -111236.26 (Kips-in)
- Factored shear force Vy = 1809.62 (kips)
- Factored moment : M, = 101239715 (kips-in)
- Factored axial force Ny = -12515.30 (kips)
- Resistance factor for shear o = 0.90
- Component of prestressing force in
direction of the shear force Vp = EAgfugan = 41349 (kips)
1) Notation

>

Area enclosed by the shear flow path,
including any area of holes therein.

= 35799.879 (in%)

pn = Perimeter of the centerline of the closed
tranverse torsion reinforcement

= 1113426 (in)

Az = Total area enclosed by outside perimeter
ofthe concrete section

= 35799.879 (in®)

Pz = The length of the outside perimeter of
concrete section

= 1113.426 (in)

2) Checking Torsional Effects

» Taorsional cracking moment (Tar)
be = 16.375 (in) The effective thickness of shear flow path of elements
Ter = 0126 K4 2A0.= 781714.14 (kips-in) (Eq. 5.7.2.1-5)
Ta :|—111235.252| (kips-in) < 0.250T, =| 175885.68 | (Kips-in) (Eq. 5.7.2.1-3)
o Ty = 0.250T,,, Ignore Torsional Effects.
» Check combined torsional and shear (Eg. 5.12.5.2.8¢-6)
Vy Ty
+ = 0.00 (ksi) = 04744, = 0.00 (ksi) OK
byd, 2Ab,

MibAS
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15. AASHTO LRFD 8t Design Standard — Steel Composite Section
+ New AASHTO LRFD design standard can be applied to various design functions.

- Steel Composite

= Design > Composite Design > AASHTO - LRFD 17

Code AASHTO-LRFD 2017
E:’ DS E - El t 3
M View  Studue  NodeFlement  Properties  Bounday  load  Analysis  Resulis  PSC  Pushover [EPR] Retng  Quen i i
[aasHro-1RFD121US) | [aasHTORFDLIWS) -] [ssRCTS - || [aastro-LrFD17 -] @ Moment T Baam
EZE 58 steel Design ~ RC Design - ‘ SRC Design ~ = Compasite Design ~ {5 Steel Ortho. Deck Design ~ ype
Common Section  Perform
Para. for Design Batch Design - L —
Design 1. Design Condition (Positive Flexure)
= — 1 T - : 1. Section Properties
(5] - Compasite Steel Girder Design Parameters ;
&x Design Parameters... I 1) Slab Properties
E Design Material... Code : [AASHTO-LRFDI7 ~| [_Update by Code | B, = 240,000 in
E.E Load Combination Type... Strength Resistance Factar L= 10.000 ?n
. i i Resistance factor for yielding (Phi_y) = 5.000 in
=3 | LOmE e T e A Resistance factor for fracture(Phi_u) i = 3.000 ksi
E Transwerse Stiffener... Resistance factor for axial comp,(Phi_c) E. = 3155924 ksi
11 0 q A | = 0.000 in®
Unbraced Length... Resistance factor for flexure (Phi_f) _
rﬁ . . Resistance factor for shear(Phi_v) Fyr 40.000 ksi
| Design Position...
Resistance factor for shear connector(Phi_sc)
o Position for Design Output... i i
[lﬂ 9 p Resistance factor for bearing{Phi_b) 2) Girder Properties
M | [Secticn]
%, Shear Connector... ) ' _ _
B Fatiouc paramet 7 UGB I Gl D 6 —— ‘ b. =  130000in b, =  106.000in
atigue Farameters... () Single Box Sections @ Multiple Box Sections e = 3000 in e = 1.300in
R [¥] Consider 5t Venant Tarsion and Distortion Stresses . .
% Curved Bridge Info... D = 130.384 in t, = 1.500 in
Option Far Strength Limit State H = 134.300 in
Recibebangliaacs [¥] &ppendix A6 for Negative Flexure Resistance in Web Compact
/ MonCompact Sections
Design Tables 4 [#]Mn<=1,3RhMy in Positive Flexure and Compact Sections(6,10,7.1,2-3) Paosition Material Thick(in) f}'(kf"] f(ksi) MNaote
— . [¥] Post-huckling Tension-field Action for Shear Resistancetf. 10,8.3,2) Fompression Flange A36 3.000 36.000 58.000
ghh Design . Tensicn Flange A36 1.300 36.000  58.000 less than 2 in.
Design Parameters :
[¥] Strength Limit State-Flexure Web A36 1.500 36.000 58.000 less than 2 in.
Iﬁ Excel Report... [¥] Strength Limit State-Shear
. [¥] Service Limit State Design Strength
Design Result Tables » [ Constructibiliy [Desig gthl _ _ !
o ———-— Fe = 36.000 ksi (Compression Flange Yield Strength)
atigue Limit State - "
% Design Result Diagram [¥] Shear Connectors, Longitudinal Stiffeners, Bearing Stiffener Fyn 36.000 kS? (Web Yield trength)
Fye 36.000 ksi (Tension Flange Yield Strength)
E, = 29000.000 ksi (Flastic Modulus of Steel)

3) Transverse Stiffener Properties
Pasition Type i f,(ksD Hiin) B(in) ta(in) ti(in) dafin)
Web 1Side | 35.000 10.000 10.000 2.000 2.000 100.000
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- Civil 2020

16. AASHTO LRFD 8" Load Combination — Auto Generation

- Load factors of extreme event.

- Load factors of fatigue .

= Result > Load Combinations > AASHTO LRFD 17
Load Combinations ‘ = El
o General | Steel Design | Concrete Design | SAC Design Composite Steel Girder Design I
Table 3.4.1-1—Load Combinations and Load Factors Load Combination List Load Cases and Factors
Bg Use Oue of These at a Time No | Name | Active Type Description o LoadCase Factor |~
et P Strengt | Add Strength:1.75M[1].0.5 | » 1.7500
EH 2| scLCB2 |Strengt | Add Strength-1 75M[1],0 5 |~ Temperature Fall(ST) 0.5000
i';’ ‘{‘LI 3| scLCB3 | Strengt | Add Strength-:1.75M[2],0.5 Dead Load(CS) 1.2500
EL | cE 4|scLCB4 [Strengt | Add Strength1:1.75M[2].0.6 | Incoicsy 12600
Load PS | BR 5|scLCB5 | Strengt | Add Strength-1I:1.35M[1].0.5 | | Automatic Generaticn of Load Combinations | 28 |
Combination | CR | PL i ) . ) . 6|scLCB6 |Strengt | Add Strength-lI:1.35M[1],0.5 i -
oS SN LS Ti WML IRV JO SE A9 O Ko7 7|scLCBT | Strengt | Add Strength 111 35M[2].0.5 1| Option
priunersl B Il Il Bl Bl el Rt I i Bl i B 8| scLCBS | Strengt | Add Strength-I-1 35M[2],0 5 i @ Add © Replace
Strength IT vp | 135 [ 100 | — | — | 100 | 0500120 | yrg | vee | — — — — — 9[scLCBY |Strengt | Add Strength-lll-1.0W[1].0.5 ||
Strength [ Y — 100 [ 14 — 100050020 | ¥ | ¥z | — | — | — | — - 10| scLCB1 |Strengt | Add Strength-lll-1.0W[1],0.5 Code Selection
0
Swenghv_ |y | — [ 100 — | — [0 esoman| — | — | — | — [ — | — | — 11 s PCHIN e il AT OIS Steel Concrete  SRC Steel Composite
Ty P I R ————— 12| scLCB1 [Strengt | Add .OW[1].05
able 3.4.1-1—Load Combinations and Load Factors 13| scLCB1 | Strengt | Add Strangth-Il-1.0W[2],0 5 Design Code : A8SHTO-LRFD17 ~8..
E‘\;]e:llw 1w | EQ e Toe o o Thoe ot 2 T 14| scLCB1 [Strengt | Add 1.0W[2],05 . : .
Exteme DD 15[ scLCB1 | Strengt | Add OW[2].05 Manipulation of Construction Stage Load Case
. Dw 16| scLCB1 | Strengt | Add _0W[2],0.5 _ _
Event IT B & =
Service I el 17 |scLCB1 | Strengt | Add OW[3].05 ©ET inu © CS Only ! FT+C3
i £s | s 18| scLCB1 | Strengt | Add 1.0W[3],05 5T : Static Load Case C5: Construction Stage
z::::z: ﬂl EL | CE 19] scLCB1 | Strengt | Add :
Ps BR A
Service IV ez | 7zt 20{scLCB2 | Strengt | Add Load Modifier : 1
i sH | rs | wa | ws | wr | R w 16| sE | ko | BL | e | cr | cv 21]sclCB2 |Strengt | Add 1.0W[4].0.5
Ezﬂﬁ';l&f % 175 (100 — | — 100 050120 [yre | 1= | — | — | — | — | — 22| scLCB2 | Strengt | Add Strength II-1.0W[4].05 | Load Factors for Permanent Loads (Yp)
L IM &
only §
Ye 1.35 | 1.00 - — [ 1.00 yre | yse - —_ - — —_ n n n a
Fatigue [I— Y | — | L0 | 100 1.00 v | yse | — | — | — | — | — [ Copy [ Import. | [ AutoGeneration., | [ Spread Sheet Form [ Seismic Load Combination
IL IM&CE = Tiee| — = i e e e I e
only B -
oy Strenath V Y | 135 | 1.00 | 1.00 | 1.00 | 1.00 e | e | — | — | — | — | — ) = T
il Tz (100 — | — [100] — |—|— 10| —=|—=1]—=1— File Name:  D:ftest (_Bowse ] [_|| Load Factor for Setflement : |
Evwt I
E,mw Too T 050 T1oo | = | = 100 = — T — 1 — 100 oo | 100 | Loo [T Structural Plate Box Structures(Metal Box Culverts)
Event f q D TR R
Service \ To0 | 100 | 1.00 | 100 [ 100 100 | 1001 || m | — | = = [ = [ = Live Load Factor for Service Il 1 0.8
Semceﬂ\\ 100 [ 130 [100 ] — | — [100 e = I I I I Condition for Termperature
Service IT 1.00 b2 1.00 — — | 1.00 Y16 | YsE — — — — — = .
Service IV 00 | oo | 1ee | — |10 — e — | — [ — | — T — () Deformation Check &l Other Effects
Fatignel— N\— | 1.5] — | — | — | — - [ I p——
LLIM& CE
only
Fagen— | o[ — | — | = | = T =T =T =T — T — [ 0K ] [ Cancel
LLIM&CE
only
omatic Generatio oad Combinatio
hanges of Load Factors

18/21



CiViI 2020 Civil 2020 (v3.1) Release Note

17. Orthogonal effect of Seismic Load: AASHTO LRFD
- Orthogonal effect of seismic loads can be included in the auto-generation of load combination to AASHTO-LRFD 16 & 17.

= Results > Load Combination > Auto Generation...

Load Combinations. o X

General | Stes| Design | Cancrete Design | SAC Design | Composite Steel Girder Design |

Automatic Ge on of Load Combinations >

Load Comnbination List Load Cases and Factors
No [ Name | Active | Type | Description | ~ LoadCase Factor |~ Option
Z ‘ ‘ - )£ ® Add O Replace Add Envelope
Code Selection
® Steel O Concrete O SRC O Steel Composite
Design Code : AASHTO-LRFD17 w
Manipulation of Construction Stage Load Case
ST Only C5 Only ST+CS x
ST @ Static Load Case CS5: Construction Stage
Orthogonal Loads Group
Load Modifier : ] @Both () (O Comb, only (+)
=[] Load Factars for Permanent Loads (¥p) ———— Define Orthogonal Load Cases
> > -] 4 Seismic Load Combination Longitudinal | %-dir(RS) v] ]
Copy Import.. Ao Generation,., Live Load T Y-dir(RS)
- ransverse
File Name: (D95 JI=IW2020_SBIITWEN AASHTO Orthogor] | Browse | | Make Load Combinaiion Sheet | | Close Load Case : MY >
Load Factor : Vertical Z-dir(R5} v
Load Combinations o X Load Case Factaor I
General | Steel Design | Concrete Design | SAC Design | Composite Steel Girder Desian | MY 05 s Murm LDI'IQ. Tran, Vert,
Load Combination List Losd Cases and Factors ' M odify - o o
No | Name | Active | Type Description A LoadCase Factor |~ ) f X dll’(... ks dlr("' Z dll’(...
1] gLCB1 | Active Add Strength-1:1.25DC+1.5D| » ' 1.0000
2|gLCB2 | Active Add Strength-Il: 1.25DC+1.5 || =2(ST) 1.0000
3| glCB3 | Active Add Extreme-I::1.0DC+1.0D 2RHASHE(ST) 1.0000 z
4]gLCB4 | Active Add Extreme-I-:1.0DC+1.0D MV(MV) 0.5000 .
5|glCB5 |Actve  |Add Extreme :1.00C+1.0D Z4inRS) 1.0000 Consider Orthogonal Effect (100 ¢ 30 Rule)
6|gLCB6 | Active Add Extreme-I::1.0DC+1.0D * N
w i iaai i OOCAL0D | Set Load Cases for Onthaganal Effect,., | | #dd | | Fodify || Delete |
_’ 8 Active Add Extreme-I::1.0DC+1.0D
9| gLCBY | Active Add Extreme--:1.0DC+1.0D
10 [ gLCB10 | Active Add Seismic:1.25DC+1.5D . ] Cancel
11| gLCB11 |Active | Add Seismic:125DC+1.50 Load Factor for Settlernent
12| gLCB12 |Actve | Add Seismic:1.26DC+1.5D
13| gLCB13 |Active | Add Seismic-1.26DC+1.6D []Structural Plate Box Structures(Metal Box Culverts)
14| gLCB14 | Actve | Add Seismic-1.26DC+1.50 - )
15| gLCB15 |Active | Add Seismic:125DC+1.6D Live Load Factar for Service Il
16| gLCB16 | Active | Add Seismic-1.25DC+1.50 o
17| gLCB17 |Actve | Add Seismic:1 25DC+1 6D Condition for Ternperature
18| gLCB18 | Active Add Seismic:1.250C+1.5D n
19]9LCE19 | Active | Add Seismic:1.260C+1.50 Defarmnation Check All Other Effects
20 gLCB20 | Active Add Seismic:1.25DC+1.5D
21| gLCB21 |Active | Add Seismic-1.26DC+1.50
22| gLCB22 | Active Add Seismic:1.25DC+1.5D v | OK | | Cancel |
[ Copy || Impot. || AuloGeneration.. | | SpreadShestForm | | Copyinto | |Steel Desian =

Flle Name: |05 JI=/2020_SEDIWEN AASHTO Otthogor| | Browse | | Make Load Combinaton Sheet | | Close ]

Define Seismic Load Combination

Automatic Generation of Load combination
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18. RC Design as per IRS specifications

Civil 2020 (v3.1) Release Note

- Reinforced Concrete Design as per IRS is now available. RC Beam Design, Beam Checking, Column Design and Column Checking can now be performed for IRS.

+ The Graphic/Detailed reports which include both Ultimate Limit State and Serviceability Limit State checks as per IRS Specifications can be generated.

I'Noqm v & Pt S Print Al Close [ Save [ MIDAS/Text Editor - [RCC T girder IRS RC design.rcs] - O X
. . B File Edit View Window Help - a8 x
|} N N o 0
Design > RC Design> IRS 1. Design Information DSHSRE| ' BRe (S MG o= Bl e s hl-a@EesnNE® 2
Member Number 160 MIDAS/Civil - RC-Beam Design [ 185 ] Civil 2020 j
Design Code RS
Unit System KN, m *.MIDAS/Civil - RC-BEAM Bnalysis/Design Program.
Material Data fok = 30000, f = 500000, fw = S00000 KPa.
* . FROJECT
Beam Span 0472727 m *.DESIGN CODE IRS, *, UNIT SYSTEM : kN, T
Secion Property : mid (No 1) * MEMBER : Member Type = BEAM, MEME = 1&0
2_Section Diagram *_DESCRIPTION OF BERM DATR (iSEC = 1) : mid
. qran L] Section Iype : Tes-Sectiom (IEE)
28 Beam Length (Span) = 0.473 m.
S Section Depth (Hc) - 1.450 m.
r—e—t Section Width (Bc) = 0.300 m.
2 g g g Width of Flange (bf) = 2.800 m.
. - T - Depth of Flange (hf) = 0.250 m. *
el - * P MIDAS/ Text Editor - [RCC T girder IRS RC design.res] - m]
INn‘WS? J & Pt & Print Al Close [ Save [ Fie Edt View Window Help
i DEHSRE| 20 2 /|2 - B 42324 A B E2NE R
[
MIDAS/Civil - RC-Column Desi RS Civil 2020
1. Design Condition R ! g [
Design Code IRS 00285
Unit system . loo2ss *.MIDAS/Civil - RC-COLUMN Analysis/Design Progzam.
| looze7
Mermber Number 187 .
3. Bending Moment Capa 2se + . FROJECT
Material Data fok = 30000, # =S500000, fyw = 500000 KPa N loozas +.DESIGN CODE RS, +.TNTT SYSTEM : KN,
. Column Height 475m T 100270 * .MEMBER : Member Type = COLUMN , MEMB = 187, LCB = 36+, POS = J
Negative Moment (M_Ed) 00271
Sedtion Proy PIER (No 1
) Load Gombination No. pery (N 12 oozr2 «.DESCRIPTION OF COLUMY DATA (iSEC =  12) : PIER
© Rebar Patiern Total Rebar Area Ast=0.0113087 m"2 (Rhost=0.0100) looz7a Column Eeight (L) - 1.750 m.
Factored Strength (M_Rd) H ooars
Check Ratio (M_EM_Rd) 2. Applied Loads o= loo275 Section Type : SOLID ROUND (SR)
pozre Section Diameter (D) - 1.200 m.
Load Corrbination 36+ AT (J) Point o277 Conecrete Strength (fck) 30000.000 KPa.
Positive Moment (M_Ed) NEd -203500kN,  MLEdy - 246587, Mes = 1ss267, MEd  -i1a7m02kNm Joozra Main Rebar Strength (fy) 500000.000 KPa.
(+) Load Combination No. 00273 Ties/Spirals Strength (fyw) 500000.000 KPa.
Factored Strength (M_Rd) 3. Axial Forces and Moments Capacity Check ‘ma? Modulus of Elasticity (Es) = 200000000.000 XPa.
Chedk Ratio (M_Ed/M_Rd) Concentric Max. Axial Load N_Rdmax -39244.8 kN lon222 + REINFORCEMENT PATTERN :
Asial Load Ratio N_Ec/N_Rd = 203500/ 476559 =0427 <1.000.... OK jm Concrete Cover to C.O0.R. (do) = 0.065 m.
‘ Moment Ratio M_Edy/M_Rdy = 246.587/ 578.278 =0.426 <1000 ... OK oo Total Rebar hrea = 0.01131 mr2.
M_Ede/M Rz = 1862.67/4361 51 ~0427 <1000 .. OK loozee s Ties : Failuze
M_Ed/M_Rd =1878.92/440007 =0427 =1.000 oK joo2a87
j002828
B 00288 * CALCULATE SLENDERNESS RATIOS, MAGNIFIED FCRCES/MOMENTS.
Concrete Design Code ¥ 4. P-M Interaction Diagram B (=1 /
N(KN, jeozai
Yoo 00292 (). Factored forces/moments caused by unit load case. Unit : k., m.
! Deg N_RA(kN) M_RAN-m) ! 2
Design Code : RS - asaso b oo *+.Load combination ID = 36+
2024478 000
sesa0 loo2ss Load Case N_Ed_max Myi My Mzi Mzi
. P . . . 35680.30 1608.83 lozas - =
[] Apply Spedal Provisions for Seismic Design S e s « - p— T T — —
o 21000 2s788.21 487405 loo2sa 1L -6.43 0.00 0.00 1120.50 1102.33
Moment Redistribution Factor for Beam : Jazse 2181042 P 00285 DL+LL 2064.53 -1.03 -5.28 1120.50 1109.33
looano Others -23.52 18.47 251.88 304.79 753.34
. ) . 1865282 seatas s
DTOrSlon Demgn — 18185.09 501327 100302 DL+LL+Others 2035.00 47.44 246.59 1425.29 1862.67
[ s 13940.00 505235 m
2000
— T 1148838 5744.15
Close ° — 7 looa0s (). Check slenderness ravios of BRACED/UNSRACED frame.
I —— > 8463.42 5280.91 ooaos -. End Moments (Myl) = 1.03 ¥N-m.
Code option for IRS RC Design Graphic report for Beam and Column design Detailed report for Beam and Column Design
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Civil 2020 (v3.1) Release Note

19. Polish Design Report
- Poland Design Report applied in PSC Box&Composite, Steel Composite in Eurocode

= PSC Box&Composite > Design > Report select pont anguage D = Steel Composite > Design > Report Select prnt Longuage D

Numer elementu | 1075 |
Faosition Information | | |

1.Przypadek wymiarowania
1.1 Parametry wymiarowania
- Wspbétczynniki czesciowe dla SGU

Select the language for print,

Language : |English -

nalis
0K Czech
lﬂillEi_I

‘Numer elementu ‘ 2

‘Po{ozenie elementu ‘ |

1 Przypadek wymiarowania
1.1 Parametry do wymiarowania

Select the language for print,

Language : |English -

nalis
0K ngch
IHEIE_I

(EN 1992-1-1:2004, 2.4 2., W Wspdtczynniki czedciows

Przypadh I i Ve dla betonu vs dla stali j: = dla stal sprezajace; | v dla betonu 0.60 |y dla sworzni z tbem 110
Std_y rzmienny. 1500 1.150 L s dla stali zbrojeniowej 0.70 |yes dla rownow. zakresu zmiennoSci naprezeni o s 0.90
\Wyjatkowy 1200 1000 1000 - - -
o dla stali konstrukeyjn 0.80 [y dla wytrzymatosci zmeczeniowe] 0.80
- Wspdtczynnik t; , tgt - wspdtczynnik diugoterminowych wphywéw na wytzymatosé na Sciskanie i zginanie. yws dia stali konstrukeyjr 0.90 Vs dla wytrzymatosci zmeczeniowej przy Sciani 0.70
Qe = 0.850 (dla wytrzymatosci na sciskanie)
gy = 1.000 (dla wytrzymato$ci na rozcigganie) 1.2 Dane materiatowe

W Stal konstrukeyjna

1.2 Informacje o przekroju

o | Prosh zosiiciea 2] | Praehe 2o o 5ok f = 440000 MPa  E. = 210000.000 NMPa
przekroju (Dzwigar) (DZwigar + Phyta)

A (mm} 515465 603 952336 200 M Beton

i, (mmd) 137162101892, 318 224570272776.134 o = 40.000 MPa Een = 35000.000 MPa

Yo (mm) - 512.636

Vs (mm) - 312636 L

v mm) 543 286 312636 W Zbrojenie

ye O (mm) 806,714 1137.364 fye = 400.000 MPa E = 210000.000 MPa

Zy (mm?) p 438069976161

Zip (mm) - 1056127262.797 1.3 Informacje o przekroju

7 (mm)) 46047136 375 1056127262 197

Z immY) 189305140 655 197447956212

dbot

1.3 Dane materiatowe
n Dzwigar
- Infarmacje o betonie

(EN 1992-1-1:2004, Table 3.1)

Steel Composite Design Report
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