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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 Tendon Profile

Parameter Type

(® Tendon Mame

(O) Tendon Property

(O) Tendon Property (Group)
(O) Typical Tendon

(O) Tendon Group

Mode

Profiles

Selected Profiles

strand_009
strand_010
strand_011
strand_012
strand_013
strand_014
strand_015
strand_016
strand_017
strand_018
strand_019
strand _020
strand _021
strand 022
strand_023
strand_024
strand _025

strand_026
ctrand N7

~ strand _001
strand_002
strand _003
strand_004
strand_00%
strand_006
> | strand_007
strand 008

<<

Mame

Suffin

|Tend0n

|1t08

{Example 1 356 7t0 20by 2

Cancel

Change Tendon Profile

|Tree Menu 2

Tables RULICSE Group Report
Woarks
ﬁ 7 Structures
® , MNodes :2
& '}' Elemnents : 1
o+ Beam : 1
=] Properties
=] Material & 1
| Tendon
= I Section:1
T 1 WHISD
[=l-#=+ Prestressing Tendon
= Tendan Praperty : 1
E Terdon ne-lnte

< Tendon Profile : 80

strand_011 [ Property=Tendon :
strand_012 [ Property=Tendon ;
strand_013 [ Propery=Tendon ;
strand_014 [ Property=Tendon ;
strand_015 [ Propery=Tendon ;
strand_016 [ Propery=Tendon ;
strand 017 [ Property=Tendon ;
strand_018 [ Property=Tendon :
strand_019 [ Property=Tendon ;
strand 020 [ Property=Tendon ;
strand_021 [ Property=Tendon :
strand_022 [ Propery=Tendon ;
strand_023 [ Propery=Tendon ;
strand_024 [ Property=Tendon :
strand_025 [ Propery=Tendaon ;
strand_026 [ Propery=Tendon ;
strand_027 [ Property=Tendon :
strand_028 [ Propery=Tendon ;
strand_029 [ Propery=Tendon ;
strand 030 [ Property=Tendon ;
strand_031 [ Propery=Tendon ;
strand_032 [ Propery=Tendon ;

LGS O S O G GG O G O G G O G ) O G 4L O 8L G AL K

strand 033 [ Property=Tendon ;

w4 Tendon_001 [ Property=Tendon ;
s=4 Tendon_002 [ Property=Tendon :
#=4 Tendon_003 [ Property=Tendon ;
w4 Tendon_004 [ Property=Tendon ;
#=4 Tendon_005 [ Property=Tendon :
#=4 Tendon_006 [ Property=Tendon ;
#=4 Tendon_007 [ Property=Tendon ;
#=4 Tendon_008 [ Property=Tendon :

s Group=Default ]
2 Group=Detault ]
5 Group=Detault ]
s Group=Default ]
2 Group=Detault ]
3 Group=Default ]
s Group=Detault ]
; Group=Detault ]

roup=Uetad

1 Group=Default ]
: Group=Default

=Default ]

+ Group=Default ]

1 Group=Default ]
» Group=Default 1

+ Group=Default 1
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Civil 2020

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

Tree Menu rx
Mode WEENEWE Boundary Mass Load
[Create Elements [l
B Start Mumber
Made Mumber @ 1 [
Elernent Number | 1 (&)
Element Type
[Plane Strain -
N4
Z Nz
H1 /
e
et

) 3Nodes @ 4 Modes

Mo Mame
1| S
Section
Mo, Hame
1
Orientation ———————
@) Beta Angle Fief, Point
Fef, Wector
0 [deg]
Modal C ity
[T Ortha
Intersect: [7/Mode |Elem [

|71 Create Intersecting Modes

Previous Version

= Node/Element > Elements > Create Elements > Plane Strain

Tree Menu nox |
Node NEEGELRIE Boundary Mass Load
[Create Elements [
H Start Murnber .
Node Mumber & 4 [
Element Number ¢ 1 [
Element Type ‘
[Plane Strain -
Na
Z M3 |
N / _
Mz =
hid
o 3MNodes © 4 Nodes No Type Material Section Thickness L/IAN Unit Wesight Total Weight
No Name No Name No Name Type Value (kN/m?) (kN)
3 PLANE ST 1/85400 == == A 0.0000 76.9822 0.0003
2|PLANE ST 1/85400 == == A 0.0000 76.9822 0.0003
Mo, Thickness
1
@ Beta Angle Ref, Point
Fiet. eetor Material Section Thickness LIANV Unit Weight Total Weight
0 [deq] No Type (kNImz) (kN)
Nodal C fivity No Name No Name No Name Type Value
[C] Ortho 4 PLANE ST 1[S8400 -|- 1/0.1 A 4.0000 76.9800 30.7920
2|PLANE ST 1/85400 -- 21 A 4.0000 76.9800 307.9200
Intersect: [¥]MNode Elem [D

7] Create Intersecting Modes

Civil 2020 (v3.1)

Civil 2020 (v3.1)
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Civil 2020

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.

Civil 2020 (v3.1) Release Note

= Structure > Wizard > PSC Bridge > Tendon Template

Tendon Template — O = Auto Generaticn >
Mame prefix strand
st P e |stran|:| | TendD:Prupeny :Tendnn vl |:||
Assigned Elements 1 || add | v| ] Cernele G Defaut o] =
Mo Mame Property ~ add | Code |Ita|y "l
1 strand _081 Tendan | Fadify | Type Italy-vH ~|
2 strand_0582 Tendon
St PFDDEI"W Marne WHI1GRD t
;T Teneen | M e o .
5 strand_0B5 Tendon IR VAETS
strand_| endon N
B ctrand 036 Tendan | Dalata | Initialize Tendon Tem '\,f|:|]4[|
T strand_087 Tendan ance
a strand_053 Tendon | (oL |
9 strand_039 Tendan | Export |
1a strand_030 Tendon :
1 strand_091 Tendon | Auto Generation |
12 strand_032 Tendon | FResetMame |
13 strand_093 Tendon
14 strand_034 Tendon
15 strand_095 Tendon
16 strand_090& Tendon | oK |
17 strand _097 Tendon | Cancel |
18 strand_093 Tendon
19 strand 099 Tendon v | Apply |
Tendon
- Plane Wiew L 2500 m N
i Elevation Wiew 4@ 1420m
= Section
i
2@ 0300m
2@ 0500m
=
+
Pos, @ @i (]
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Civil 2020

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

Censtruction Stage Analysis Control Data

Final Stage
®) Last Stage (O 0ther Stage C522

Analysis Option
Analysis type |Monlinear Analys | Monlinear Analysis Control

(JlIndependent Stage ® Accumnulative Stage
Include Equilibriurn Elernent Modal Forces
Include P-Delta Effect P-Delta Analysis Control

Cinclude Time Dependent Effect  Time Dependent Efect Control

Load Cages to be Distinguished from Dead Load for C,5, Output

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

[ Restart Construction Stage Analysis Selact Stages for Restad,,,

Cable-Pretension Force Conrol
® Internal Force () External Force Add Replace

Initial Force Contral

[#] Convert Final Stage Member Farces to Initial Forces for Post C, 5,
M Truss [1Beam

Change Cable Element to Equivalent Truss Element for Post C,5,
Apply Initial Member Force to C5,

Initial Displacement for C.5,

[¥Initial Tangent Displacement for Erected Structures
@4l QGroup 565
[ Lack-of-Fit Force Contral SGE

[ 4ooly Camber Displacement o .5, (if Defined)

Construction Stage Analysis

Consider Stress 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

[ Calculate Dutput of Each Part of Composite Section
[ Self-Constrained Forces & Stresses

[[]5ave Output of Current Stage{Beam/Truss)

Remove Construction Stage &nalysis Contral Data

Cancel

rol

Hi postcs B R

ANGENTIAL DISPLACEMENT RESULTS ARE SAVED.

CONSTRUCTION STEP NO. : 86 / 89  SIAGENO : €5  SIEPNO: 1
ENTRY PHASE FOR RENUMBERTNG

ENTRY WUMEERING EQN

ENTRY FORM_STIFE MASS_LOAD

THE INDIVIDUAL ELEMENT STIFEWESS AND LOAD MRTRICES WILL NOW BE FORMED

ELEMENT NO. : 2414 OF 2466
ENTRY SOLUTION PHASE
INCREMENT NO. : 1 ITERATION NO. : 1 DISEL. NORM : 0.100E+01 TOTAL ITERATION :
INCREMENT NO. : 1 ITERATION NO. 2 DISEL. NORM : 0.118E-01 TOTAL ITERATION :
INCREMENT NO. : 1 ITERATICN NO. : g DISEL. NORM : 0.255E-03 TOTAL ITERATION :

244
243
246

HIATH MR, command Message ) Analysis Message
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Civil 2020 (v3.1) Release Note

5. Set-Back for Saddle of Suspension Bridge

- Ina 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.

= Boundary > Link > Elastic Link > Type: Saddle

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

| Set-Back Loads for Nonlineal ~

Load Case MName
SW ~| I

Load Group Narne

H, Base

Tree Menu 2

Tables

Sy

= Warks
. Analysis Control Data

# Construction Stage Analysis [ Stage=Last ]

E
£ Structures

®, Modes : 1465

*» Elements : 1025

Properties

Material : 11

I Section : 244

Boundaries

A& Suppors ¢ 13
Elagtic Link : 387

=1+ Rigid Link : 400
Default ~ “Static Loads
Static Load Case | [SW : Pylon. Main cable. Hanger
Options

@ Add O Replace O Delete

Saddle Type Elastic-Link
Displacement {(Local Direction)

BEEEE

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 i
Static Load Case 5 [MC-handrail : Hand rail. post, M
Static Load Case 6 [DECK-5W ; Deck, selfweight (ini
Static Load Case 7 [DECK-DW : ]

Dz
=-[uJl Etc, Loads
- by Set-Back for Construction Stage : 4
; Rz R},Dy L
| =¥ - 7
.y Rx Dx
Elastic Link | foas
Dx |0 | (0 Boundary Group Name
Dy |0 m Default ~
Dz |0 m
' Options
Saddle Type Elastic-Link @ add O Delete
I Model MNode2 ; .
Start Link Number 1
15 4123 4901
16 4223 4902 Elastic Link Data
17 8232 aa02
13 6132 §301 Type  |Saddle ¥
| Apply Closea

Apply set-back to Elastic Linsk representing top tower saddles
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Civil 2020 Civil 2020 (v3.1) Release Note

6. Concurrent Forces of Beam Elements for Time History Analysis
- Concurrent forces for time-history analysis.

- Beam elements only.

= Results > Results Tables > Beam > View by Max Value Item
Beam Forces Table
Tree Menu 2
bles I 3 Co
,Tame, Group Report Axial Shear-y Shear-z Torsion Moment-y W ) >
= ers ‘ Elem Load Part KNy (k) (k) (kN-m) (N-m) Find...
B Analysis Control Data
"~ [f Eigenvalue Analysis [ Type=Eigen Vectors-Lanczo, m SEEE [23) EL T 2 ] Ay Sorting Dialog...
& (@ Stuctures 41 |MSE(ma | J[24] 747 0.00 289 0.00 997
®  Modes : 24 42 | MSE{ma (0] 217337 0.00 310.20 0.00 923357 Style Dialog...
"+ Elements : 20 27 |WSE(ma | J[25] 2173.37 0.00 31020 0.00 859910 Show Graph...
= 1] Properties 43 [MSE(ma | I25] 277334 0.00 278.02 0.00 8599.10
dapai+— (i Meterial: | 43 [MSE(ma | J[26] 227334 0.00 278.02 0.00 6128.84 Activate Records...
I Section:2 44 |MSE(ma | I[26] 214057 0.00 253.99 0.00 5128.84
. =L Boundaries 44 |MSE(ma | J[27] 218057 0.00 253.99 0.00 2418.04 Export to Excel...
il & Supports 14 35 |MSE(ma | 127] 1996.63 0.00 210.71 0.00 2418.04 Wiz i e B
v Blastie Link: 1 ‘ 45 |MSE(ma | J[28] 1996.63 0.00 2107 0.00 2750.17 o ——————_——
| - genera} Ent quemes i 46 |WSE(ma | 28] 1841.19 0.00 1ﬁu 275017 [ icw by Mool ucliC: .. S
o H.E?derf. k‘?“ 46 |MSE(ma | J[29) 1841.18 0.00 170,51 0.0l 1411.97 )
[ o gk 27 |[WMSE(ma | 29 1703.47 0.00 127.41 0.01 121197 omre B T e
=] H Time History Analysis e e — =— = == —
g Time H‘Smry L‘nad CQISES ) . . . {ma 1301 Axi Shear-y Shear-z Torsion Moment-y Moment-z
] e Case 2 [ Linear Direct ; Linear Direct Integration 48 |MSE(ma | 1[30] Elem Load Part | Component P k) k) {kN-m) fkN-m) Tkh-m)
Time Forcing Functions : 2 48 | MSE(ma | J[31] > ) = = =% oo =T o s g |
[+ [ Function 1 [ Sin ; Sinusoidal Function ; Force ] 49 | MSE(ma [31] 41 | MSEqmax) 23] Sheary 65 = = == == =
> Function 2 [ Moment_const ; Time Function ; Mz 49 | MSE(ma J[32] 21 | MSE(max) 23 Shear=z 728 0.00 289 000 000 0.00
Lo =t Dynamic Nodal Loads : 3 S0 | MSE(ma 122 41 | MSE(max) 23] Torsion 574 ~0.00 EN 0.00 _0.00 _0.00
Type 1 [ LoadCase=Linear Direct ; Function=3in 50 | MSE(ma | J[33] 41 | MSE(max) 23] Momenty 350 0.00 ERT] .00 0.00 .00
. Type 2 [ LoadCase=Linear_Direct : Functian=Mo 51 |MSE(ma | [33] 41 | MSE(mazx) 23] Moment-z 30 0.00 021 .00 .00 0.00
Type 3 [ LoadCase=Linear_Direct ; Function=Sin 1 |MSE(ma | J[34] 41 | MSE(max) J[24] Aol 747 0.00 279 ~0.00 839 -0.00
52 [MSE(ma | 134] 41 | MSE(max) 2] Sheary 252 0.00 017 000 082 “0.00
€2 [MSE(ma | 138] 41 | MSE(max) 2] Shear z 728 0.00 288 000 560 “0.00
A 21 | MSE(max) 24 Torsion 574 000 75 0.00 525 0.00
21 | MSE(max) 24| Momenty EES 000 330 000 952 “0.00
S|l .=80n || JET 21 | MSE(max) 24| Momentz 582 000 2 0.00 548 0.00
22 | MSE(max) 124 Al 217337 0.00 21118 0.00 9233.39 “0.00
oo 22 | MSE(max) 124 Shear-y 68657 0.00 125585 0.00 212866 “0.00
22 | MSE(max) 124 Shear-z 1323.12 0.00 31020 0.00 5925.36 “0.00
. 22 | MSE(max) 124 Torsion §13.28 0.00 -109.56 0.00 184623 “0.00
22 | MSE(max) 24 Womenty 217333 0.00 21141 0.00 923357 “0.00
o1 22 | MSE(max) 24| Womentz 10276 000 2839 000 27541 0.00
22 | MSE(max) 125 Al 217337 0.00 21118 0.00 8599.02 “0.00
o.o1 22 | MSE(max) 125 Shear-y 68657 0.00 125585 0.00 250579 “0.00
: 22 | MSE(max) 125 Shear-z 1323.12 0.00 31020 0.00 499361 “0.00
22 | MSE(max) 125 Torsion §13.28 0.00 -109.56 0.00 217532 “0.00
o-0sq 22 | MSE(max) 125 Moment-y 217336 0.00 211.08 0.00 8599.10 “0.00
22 | MSE(max) 25| Momentz 558.89 000 22768 000 2386.86 0.00
B-151 23 | MSE(max) 125 Al 22334 0.00 25820 0.00 8599.10 “0.00
. 23 | MSE(max) 125 Shear-y 28402 0.00 1870 0.00 249119 “0.00
IE_. Result By Max Val
-0.29

MibAS 8/21



Civil 2020

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 : |300|-A |
Vehicular Load Type : |330LA ~ |
Dynamic Load Allowance : 0 Bending Moment
0 All Other Effects
P1 P2 P3 P4 PS5

Simulated
Axle Group

D1 D2 D3 D4

| |
Repeat of EMMM_
Axle Group i i

Simulated
Locomoative

No Load(kN) Spacing(m) Distance Between Group
1 360 2 Dmin = 12m
2 300 17 Dmax = 20m
3 300 L1 Increment of Dist(Dinc)
4 300 1.7

1 m
5 300 end

D = Dmin+Dinc, Dmin+20inc
Dmin+30inc, ... Dmax

Moving Load Tracer - 300LA vehicle
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Civil 2020

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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Civil 2020

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

Define Standard Vehicular Load

Standard Name
AS 5100.7 - Rating Vehides

Vehicular Load Properties

Vehicular Load Name : |T44

Vehicular Load Type : T44 Truck Load

Dynamic Load Allowance : |U |
P1 P2 P3 P4 P5

[ I I I |
D1 D2 D3-D4 DS

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

T44 Rating Vehicle

37 m 1.2 m landem axis group spacing 1.2 m
varies 3 m to 8 m

N

O 00 00

'

48 kN 96 kN 96 kN 96 kN 96 kN

ELEVATION VIEW

SR el =li=

18 m

m H O HH

06 m
i

3 m Standard
design load

PLAN VIEW

FIGURE A1 T44 TRUCK LOAD

1/21



Civil 2020

10. Horizontal Traffic Loads to AS 5100.2

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

Civil 2020 (v3.1) Release Note

= Moving Tracer > Moving Load Converted to Static Load

Maoving Load Converted to Static Load

==

Yertical Loads
[¥] Cenfrifugal Farces

Height of Forces from the top of the rail 2 m
Design Speed 20 m/sec
Radius of Curve 500 m

1]

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

[¥] Langitudinal Farce
Total Length of the Bridge (Rail Traffic) a m
[#] Traction Farce
[¥] Braking Farce

File Marne
CitTermpWTEST

(e]

[ OK ][ Cancel

]

Conversion to Static Loads

9.7 Horizontal forces
9.7.1 Centrifugal forces

For rail bridges on horizontal curves. allowance shall be made for the centrifugal effects of
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.

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

_ Vid BF =200+ 15Ltr

g where

F,

c

where BF = longitudinal braking force, in kilonewtons

V = design speed, in metres p¢

Lir = total length of the bridge, in metres

4 = axle load. in kilonewtons (b)  Traction forces:
7 = radius of curve. in metres IF =200+ 2505 for Iir<25m
g = acceleration due to gravit;

825+ 15 (Lir—25)  for
1200 + 7.5 (Lys — 50)  for
2700 + 5.0 (Lee — 250) for

25m<Lip<50m
The specified centrifugal force shall n N ) _
S50m<Lir<250m
Centrifugal and nosing forces due tor ~ }
250m < Lir
where

TF = longitudinal traction force, in kilonewtons

Lrr = total length of the bridge. in metres

L9.7.2.2(1)

19.7.2.2(2)
9.7.22(3)
9.7.2.2(4)
9.7.2.2(5)

MibAS
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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

Civil 2020 (v3.1) Release Note

= Load > Moving Load > Moving Load Code> BS

Define Standard Vehicular Load

Standard Name
C5 454 Assessment -

Vehicular Load Properties

Vehicular Load Name : A-4AXLE
Vehicular Load Type : ALL MODEL 1 ~
Sub Type : A-4AXLE ~
01 D1 D2 Dz D+ Ds 02
P Pz Ps Pa Ps Ps

= A-4AXLE
No P D A 01= |1 m
L L Y o
1 64 1.2
2 64 3.9
3 113 1.3
4 74 end
w

Loading Case

(@) single () Convay
Road Surface
(®) Good () Poar
Traffic Flow Category
® High () Medium CiLow

300LA Train

E-3AMLE

G-AANLE_1
G-EANLE_2

Az

Az

A4 As AI

Az

Az

Ag

Moving Load Tracer — ALL Model 1 A Convoy

As

ALL Model 1 Convoy

13/21



CiViI 2020 Civil 2020 (v3.1) Release Note

12. Prestressed Girder Design to BS 5400

- Ultimate Limit State: Flexure, Shear, Torsion

- Serviceability Limit Stage: Stress, Crack

= PSC > Design Parameter > BS 5400
ABCDEFGH I JKLMNOPQRSTUVWXY ZAAABACADAEAFAG
1 1. Design Condition
2 Design code ‘ Element ‘ Node(1/1) ‘
3 | ssseoarom | 16 ‘ ) |
4
g M Section Properties
[ | Section Type |
7 | Non-Compaosite |
Cracked! 8 - Gross section
glem | part Type | CHic
N Uneracked o0 o &l 3000.000 ®
1311 Lc,;nE FX-MAX [OK u mi; [36;77553 [561;D6276 (1u;94979 2 i . fmml ] A B.209E406 (mm?) | 5 85056405 (mm’)
o T ncrac f
BSC Design Parameters % 31 [J[E2]  [clCBT | PCMAX |OK Uncracked 4300069 6716.8185 20837883 | () B £500.000 |(mm) 1, 7.867E+12 (mm") | Su 4.393E+08 [mm’)
32|02 [clCB1 [FXMAX [OK |Uncracked 4367.9569 6718.6465 2089.7048
e 32|33 |clCB1 | FXMAX | OK Uncracked 4994.0855 7756.5974 033164 | 11 Cip 1209.410 [mm)
33[0331 [clCB1 [FXMAX [OK |Uncracked 5096.0264 77563981 NBEE[ 4n Con 1790590 (mm)
o= 33 ()34 |clCB1 | PXMAX |OK _|Uncracked 5719.3801 86773702 3899.5325
o 34 (134 cLCB1 FXMAX [ OK Uncracked 5783.4813 8676 4566 3898.9226 13 - Transformed section
be]User Input Data 34 ()38 |clCBE  |FZMAX |OK Uncracked 64501368 5485 1565 20299368 | |
| 3 09 B
princinal Stress Limitation 35 (U35 |clcBB |FZWAX [OK |Uncracked 6489.8510 64859617 20oas9 | 14 H 3000.000 [mm] | A 6.438E<06 (mm’) | 5 B.790E+05 (mm’)
35 (6] |clCB8 |FZMAX |OK |Uncracked 74291805 2428.1410 2915115 8500.000 . P 5 :
Serviceabity Limit States Construction Stage (e oces  |rzum oK i e o S 15 B - (mm) I 8.116E+12 (mm") | S, 4.457E (mm’)
comp. [0 | npme com. [ |njmme 36 [J3T  [clCBS  [FZMN_|[OK |Uncracked 5862.3546 5153265 %3512 16 & 1195.243 (mm)
37 (37 |clCBY [FZMN__|OK _|Uncracked 6962.4360 5152.5049 9631935 |
Tens. Njmm? Tens. MNjmm? 37 [J[E8] |cLCB1 |FXWAX [OK Uncracked “E006.8581 4356041 EEEE I G 1804.757 (mm)
38 cLCB1 _[FXMAX |OK | Uncracked 6306.8062 8358.5716 31626951 | 4o
38[JE9  [clCB1 [FXMAX [OK |Uncracked ~5283.1850 8926.0487 36786885 |
Output Parameters 39 [I39] cLeBl FX-MAX | OK Uncracked 55877388 8925 3504 36782591 19 M Partial safety Factors
38 [J0] [clCB1 [FXWMAX [OK |Uncracked ~4564.0556 88836418 3652.2015 5 -
Serviceabilty Limt States Ulemate it states 20|140] | clCB1 | FXMAX |OK Uncracked 4887.5397 7726.5373 assos0z | 20 - Partial Safety Factors for Ultimate Limit State
oncrete siress limitation under service loads ending resistance S0[#]  [ccat  |PoMAX [0k |Uncracked S BT o T gy e
oncrete stress limitation at Construction Stage hear resistance 4041l [clCBT |FXMAX |OK |Uncracked ~4166.7548 1467462 23537085 |
Gete 2 - I P 41 [J[a2) cLCB1 FX-MAX | OK Uncracked -3177.8515 5622.5204 9684353 | 22 Ve TOT CONCrete 15
R ersenairessiance 42[042]  [olCB1 _[FXWAX [OK |Uncracked 22727099 5622.1340 968.2604 | for Reinf o
rincipal stress at Construction Stage 42 [J43] | clCB1 | FXMAX |OK Uncracked 17257445 46115058 S91e2s| | 23 s for Reinforce/Prestress 1.15
ensie stress for prestressing sbeel 43[043  [clCB1 [FXWMAX [OK |Uncracked i725.7820 46114441 EXNCIY
43 ()84 |clCB1 | PXMAX |OK _|Uncracked 11788167 45488947 11590 |
44 144 cLCB1 FXMAX | OK Uncracked -1178.8348 4548.8863 115920 25 - Partial Safety Factors for Serviceability Limit State
Select Al Unselect Al 2a|J[as] | clCB1 | FXMAX |OK Uncracked 5318694 25214062 20571 | B
45 (145 [clCB1 |FXWMAX [OK |Uncracked 5316804 45213875 20371 |
45[J46] [clCB1 [ FXMAX [OK |Uncracked 549151 45026167 2766 o7 ESSEEES T ET R
46 [146] |clCB1 | FXMAX [OK |Uncracked 849273 4502.5904 276% |
46 [J4T] | cleBd FX-MAX  [OK Uncracked 462.0381 4500.8674 218337 28 Triangular Compressive 1.25
47 ({47 |clCB1 | FXMAX |OK _|Uncracked 462.0311 4500.7999 218327 | . -
47[J@8]  [clCBT [FXWAX [OK |Uncracked 1008.9965 48529981 F0ie| | 29 nirorm Lompressive 167
48148 |clCB1 | PXMAX |OK _|Uncracked 1009.0100 4852.8649 EETZ I, Pre-tension 195
PSC Design Parameter i S — Tl °
" 31 Post-tension 155
q B mas/cwil | [ cneck Fiexure strengti, (3 check shear strength 2
33 W Material
34 - Concrete
PSC Design Result Table
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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

Civil 2020 (v3.1) Release Note

= Rating > Bridge Rating Design > CS 454/19
sig_c sig_c_lim sig_t sig_t_lim
Element Part Class Rating Case Load Effect (Nimme) (NImmE) (mmE) (NImme) A Check
12 [J[14] |Class3 | SLS1_Fzz(Min) Posttive 15.2245 | 25.0000 | -7.9229 | -115705| 14604 |OK
12 [J[14] |Class3 | 5LS1_Mxx(Max) Posttive 157245 | 250000 -79229| -115705| 14604 | OK
; 12 [J14] |Class3 | SLS1_Mxx(Min) Posttive 15.2245| 25.0000| -7.9229| -115705| 14604 | OK
Section for Assessment Check ~ D T2[J(14] |Class3 | SLST_Myy(Max) Pastive 1728%| A BCDEFGHI JKLMNOPQRS
12 [J14] [Class3 | SLS1_Myy(Min) Posttive 81046 [271 ility Limit State for a Section
12 [J14] |Class3 | ELS1_Mzz(Wax) Posttive BAD4B (272 Class 3 Limit Check
Option 12 [J[14] |Class3 | 5LS1_Mzz(Min} Posttive 81046 |273 * Check If Stresses are Within Class 3 Limits
P 13|14 |Class3 | SLS1_Faox(Max) Posttive 15.6500 (274 * For Bonded Tendons
13 [[14] |Class 3 SLS1_Faxx(Min) Positive 8.1046 |275 M Compression
@ Add/Replace O Delete 13|14 |class3 | SLS1_FyyMax) Postive 81046 |276| - service limitload combination: | |sis1
13 [I[14] |Clase 3 SLS1_Fyyi(Min) Positive 21048 |277  -Service limit load combination type - MY-MAX
13|[14] |Class3 | 5L51_Fzz(Max) Posttive 16,5127 |278
i 13 [I14] [Class3 | SLS1_Fzz(Min) Posttive 15,2245 (279 < oexst _ 2500
| 5| 0 = G = ! (MPa)
Position 13 [[14] |Class3 | SLS1_Mxx(Max) Positive 15.2245 [280 o Yme S
@I D 7 OI a1 13 |[114] [Class3 | 5L51 MxxiMin Fostive 15.2245 |281
13|14 |Class3 | 5LS1_Myy(Max) Posttive 17.2856 |282 WTension
13 |[14] |Class3 SLS1_Myy(Min) Positive 31046 |283|  -Senvice limit Ioad combination - 5151
13 |I[14] | Class 3 5L51_Mzz(Wax) Positive 31045 |2684) - service limitload combination type ;| MY-MAX
Class Category 13|14 |Class3 | SLS1_Mzz(Mn) Postive 81086 |25
13 [JA5] |Class3 | SLS1_Fax(Max) Postive 142445 gg? e 5 Otimis *DF ¥ Gppar = o = a1 (MPa)
D Class 1 13 [J[15] |Class3 | 5L51_F(Min) Postive L7
13 [J15] [Class3 | SLS1_Fyy(Max) Posttive 76z ,
: - where,
D Clazsz 2 13 |J15] |Class3 | SLS1_Fyy(Min) Positive 76422 2 _
T3[J15] | Chss3 SLS1_Faz(ax) Postive 158003 53? Oy |: Tensulestress;nzg\e[:n;es:tresseumn:rete
- E a
13 [J15] |Class3 | SLS1_Fzz(Min) Posttive 13.8680 -
@ Class 3 T2 T8 [Clss 3 [SLS1 Mhox(iax) _ il 73? Oerin - CDmDresslvesltarisls?:n;:: prestressed concrete
o[ [ s (SISt ot | BOSy  snns r s remr oi
_Myy(Max ive . _ p
Tendon Type for Class 3 13 [J[15] |Class3 | SLS1_Myy(Min) Fosttive Team| = 70 1P
1 3a | Cases 5L51_MW(M ) — e 296, DF |: |Depth factor for class 3 members based on the depth of member
. _Mzz(Max ive i -
T}']JE C : Pre-tensioned tendons 13 [J15] |Class3 | SLS1_Mzz(Win) Posttive e E o
3 - . = - 298 Ancr ¢ Areaof concrete in tensile section
distributed dose to the tension 1415 |Class3 | SLS1_FaxiMax) Positive 151026 |595 . 25195218 (o)
faces 14]5] |Class3 | SLST_Fxox(Min) Positive 1.6422 300 Ay © Areaof rebar in tensile section
14 |[15] |Class3 | 5L51_Fyy(Max) Posttive 76422 301 - 290200 (i)
LA L—S — e 302 G :  Increase in the tensile stress limit due to the presence of additional reinforcement
303 = -5.85 (MPa)
304 O - Flexural tensile stress limit
Reserve Factor Table 305 Gums © Flexural compressive swess it
306,
307 Since
308 Ocmae S | Ot S OK
309 Ourin £ Ouimi 0K
Serviceablity Limit State Check Rep
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14. AASHTO LRFD 8" 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

E O HS G

View Structure MNode/Element

AASHTO-LRFDI7 -

E Parameters

E PSC Design Material
E Design/Output Posi

E PSC Segment Assignment

= PSC > Design > AASHTO LRFD 17

Properties Boundary Load Analysis Results Pushover

I Eton(retemlowable Stress Load Case g EResultTanle; ~
ition ~ % Design Forces
Perform  Excel

Design Report E P5C Result Diagram

-

Torsional effects shall be inves
I, >025T,

e For solid shapes:

2

4
T, = 0.126K £ =2
P

¢

o For hollow shapes:

T, = 0.126K0[ £ 24,5,

i which:

tigated where:

(5.7.2.13)

5.7.2.6—Maximum Spacing of Transverse
Reinforcement

The spacing of the transverse reinforcement shall
not exceed the maximum permitted spacing. sSmar
determined as:

e Ifv,<0.125f".. then:

Sy = 0.8, <24.0in. (5.7.2.6-1)

o If,>0.125 1", then:

8w =0.4d, <12.01n. (5.7.2.6-2)
where:
vy, = shear stress calculated in accordance with
Article 5.7.2.8|(ksi)
d, = effective shear depth as defined in

Article 5.7.2.8|(in.)

. Design Condition

Design Code Element MNode(liJ)y ‘
| AASHTO-LRFD2017 16 I |

W Section Properties
- Grass section

im 4. Torsional design for a section

H 117.992
B 465138 i) M Case of Vmay
[ 42.858 (in) - Seclion type Segmental-Box
Cam 75.134 (in) - The Strength Limit Load Combination . cLCB?
- Transformed section - Factored torsional moment T, = -111236.26
H 117.892 {in) - Factored shear force Y, = 1809.62
B 492126 (in) - Factored moment M, = 1012397.15
Cx 43.709 (in) - Factored axial force Ny = -1251530
Cam 74283 |(in) - Resistance factor for shear © = 080
- Component of prestressing force in
| Materials direction ofthe shear force Vy = FAgefazan =
- Concrete T
fe .
(ksi) 1) Notation
7.000 Ao =
*By o D.B5iffcis lowert
- Prestressing steel informatio Pn =
Mo. Tendon
1 S L8 Cs1 Ag =
2 S L2 Cs1
= S L1.Cs1 -
4 S_R3_CS1 _
5 S 16 C81 Bel =
[ S_R4_CS1
7 S8 CEq =
8 S_R1_CS1
4 5 R2 081 2) Checking Torsional Effects

10 S_L7_C51 = Tarsional cracking moment

Do o ooooooooiooooiolan

(Ter).

(kips-in)
(kips)
(Kips-in)
(kips)

413.49 (kps)

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

35790.879 (in%)

= Perimeter of the centerline of the closed

tranverse torsion reinforcement.
1113.426 (in)

Total area enclosed by outside perimeter
ofthe concrete section.

35790.879 (in%)

The length of the outside perimeter of
concrete section

1113.426 (in)

11 5_R7_CS1 be = 16.375 (in) The effective thickness of shear flow path of elements
12 S_L4_CS1 Ter = 0126 Kf, 2A:0.= T81714.14 (kips-in) (Eg. 5.7.2.1-5)
13 5 13 cs1
14 S R8_C81 T, = |—111235.252 ‘ (kipsin) £ 02507, = | 175885.68 | (kips-in) (Eq. 5.7.2.1-3)
15 8_R6_CS1 o To = 0.25¢T,, Ignore Torsional Effects.
16 S_RE_CS1
"dy © Distance from extr » Check combined torsional and shear (EqQ. 5.12.5.3.8¢-6)
e kAW Vy Ty B n
0.00 (ksi) = 047447, = 0.00 (ksi) 0K

ba, b |

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

Civil 2020 (v3.1) Release Note

= Design > Composite Design > AASHTO - LRFD 17
-@5 DEhHSE -

View Structure Node/Element Properties Boundary Load EUEHE Results PsC Pushover Design Rating Query

|MSHTD—LRFD12[US] -h MSHTD—LRFDH[US] -h @Gs '|| ‘AASHT[LLRFDH '| Q?
G Steel Design ~ RC Design ~ [ SR Design - =’ Composite Design ~ = {5 Steel Ortho. Deck Design ~
Common Section  Perform
Para. for Design Batch Design

Design

Design Parameters Composite Steel Girder Design Parameters

Design Material... Code : [AASHTO-LRFDIT v| [_Update by Code |

Load Combination Type... Strength Resistance Factor
Fesistance factor for wielding (Phi_y}

e T (e e Fesistance factor for fracture(Phi_u)

Transverse Stiffener... Resistance factor for axial comp,(Phi_c)
Unbraced Length... Fesistance factor for flexure (Phi_f)

Design Position... Resistance factor for shear{Phi_w)
Fesistance factor for shear connector(Phi_sc)

Pasition for Design Output... . . .
Resistance factor for bearing(Phi_b)

Shear Connector... Girder Type for Box/Tub Section

Fatigue Parameters... (71 Single Box Sections @ Multiple Box Sections
[¥] Consider St.Wenant Tarsion and Distortion Stressaes

ol o x| gl 8] @ O B % B

Curved Bridge Info...

Option Far Strength Limit State
Deck Overhang Loads... G 2

[¥] Appendix A6 for Wegative Flexure Resistance in Web Compact
/ NonCompact Sections

Design Tables b [Z]Mn<=1.3RhMy In Positive Flesure and Compact Sections(6.10.7.1.2-3)
[¥] Post-buckling Tension-field Actian far Shear Resistance(f,10,9,3,2)

;,": Dresign .
Design Parameters
Strength Limit State-Flexure

Iﬁ Excel Report... [¥] Strength Limit State-Shear
Service Limit State

Design Result Tables 4 [ Constructibility

Fatigue Limit State

% Design Result Diagram [¥] Shear Connectors, Longitudinal Stiffeners, Bearing Stiffener

Design Parameters

Code AASHTO-LRFD 2017
El t 3
Paosition |
M t Type Beam

1. Design Condition {Positive Flexure)
1. Section Properties

1) Slab Properties

B, =  240.000in
t, = 10.000 in ; :
t, = 5.000in
£ = 3.000 ksi
E. = 3155924 ksl
A = 0.000 in?
Fr 40,000 ksi

2) Girder Properties

[Section]
b, =  130000in b, =  106.000in
te = 30000In = 1.30010n
D = 130.384in t, = 1.500in
H = 134300 in
Position Material Thick(in) £, (ksi) f,(ksi) Mote
Compression Flangg A3g 3.000 36.000 58.000
Tensicn Flange A36 1.300 36000 | 58.000 less than 2 in.
Web A3B 1.500 36.000 58.000 less than 2 in.

[Design Strength]
Fe = 36.000 ksi (Compression Flange Yield Strength)

Fyw 36.000 ksi (Web Yield Strength)
Fue 36.000 ksi (Tension Flange Yield Strength)
E. = 29000.000 ksi (Flastic Modulus of Steel)

3) Transverse Stiffener Properties

Position Type f,(ksi) Hiin) B(in) t,(in) t(in) da(in)
Web 1Side : 35.000 10.000 10.000 2.000 2.000 100.000
T

| Excel Design Report ‘
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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 [ = 3l
Genetal | Steel Design | Concrete Design | SRC Degign  Composite Steel Girder Design |
Table 3.4.1-1—Load Combinations and Load Factors Load Combination List Load Cases and Factors
gg Use Oue of These at a Time No | Name | Active Type Description o LoadCase Factor |~
D P Strengt | Add Strength:1.75M[1].0.5 | 3 1.7500
EH 2| scLCB2 |Strengt | Add Strength--1 75M[1].0 5 |~ Temperature Fall(ST) 0.5000
i‘;’ #: 3| scLCB3 | Strengt | Add Strength-:1.75M[2],0.5 Dead Load(CS) 1.2500
EL | cE 4)sclLCB4 | Strengt | Add Strength-:1.75M[2].0.5 | —DCares) 12600
Load Ps | BR 5|sclCBA | Strengt | Add Strength-lI-1.35M[1],0.5 || Automatic Generation of Load Combinations | = |
Combination | CR | PL ) i . o . 6|scLCB6 |Strengt | Add Strength-lI:1.35M[1],0.5 |
e L e e B 7| scLCB7 | Strengt | Add Strength 11 35M[2],0 & ([ Option
vkl I Bl Il Bl Bl el Rt I i Bl i B 8| scLCBS | Strengt | Add Strength-ll:1.35M[21,0.5 0| @ add @ FReplace
Strength 11 vp | 135|100 [ — | — [ 100 [ 050020 [ ype | vse [ — — — — — 9[scLCBY |Strengt | Add Strength-I-1.0W[1].0.5 | |
Strength 111 Y — (1014 — 1000500120 76 [ve | — | — | — | — - 10| scLCB1 |Strengt | Add Strength-lll-1.0W[1],0.5 Code Selection
0
. 11| scLCB1 [Strengt [ Add OW[1],05 5 ,
! ) — | — 1T 010 — | — | — | — [ — T —T— teel Concrete SHC @ Steel Composite
23::::}: {\ L= s L 12| scLCB1 [Strengt | Add .OW[1].05 = G
i "' Table 3.4.1-1—Load Combinations and Load Factors 13| scLCBT | Strengt | Add StrangthJIl1.0W[2],0 5 Design Code : AASHTO-LRFD1T =
E}';:‘I" DC Use One of These at a Time 14[scLCB1 | Strengt | Add 1.0W[2],0.5 i i i
Extieme gﬁ_ 15[scLCB1 | Strengt | Add w2105 tanipulation of Construction 3tage Load Case
. 16| scLCB1 | Strengt | Add 0W[2].0.5 e —
EventII & =
Service | il 17| scLCB1 | Strengt | Add W05 © ST Only ) C2 Ol ) 8T+C3
‘ rs | Br 18| scLCB1 | Strengt | Add 1.0W[3],05 5T : Static Load Case C5: Construction Stage
el v EL | CE 19]5cLCB1 |Strengt | Add I
; : ps | BR "
Service IV | 1.00 | — x| B 20{sclCB2  Strengt | Add -OW[3).0.5 Load Modifier : 1
_ st | 1s | wa | s | w1 | FR w _ |16| sE | Eo | BL | Ic | cT | cF¥ 21[scLCB2 | Strengt | Add 1.0W[41,0.5
ialll?‘.;[&r [ W | 175 | 100 | — | — | 100 ] 050020 |yre| v | — | — | — | — | — 22| scLCB2 |Strengt | Add Strength-Il-1.0W[4],05 | - Load Factors for Permanent Loads (Yp)
L IM §
only B
= | 135 | 100 | — | — [1.00| 050120 |yre | yee | — | — | — | — | — - -
Fatigne I | — { 075 Yo | — | 100 | 100 | — | 100 | 050120 |yre | yse | — | — | — | — | — [ Copy [ Import. | [ AutoGeneration., | [ Spread Sheet Farm [ Seismic Load Combination
LL IM& CE = Tiee| — = i e
only N -
Strength V 3 1.35 | 100 | 1.00 | 1.00 | 1.00 . . yre | ysE — — — — — . nn o [
e | N T00 | vz [ 100 — | — [100] — | —]— 10| = =] =] — File Name:  D:fitest [ Browse | [ || Load Factorfor Settlement :
Evwt I
E:m‘{; Too T 050 T1oo | = | = 100 = — T — 1 — 100 oo | 100 | Loo [] Structural Plate Box StructuresiMetal Box Culverts)
Event f q a1
Serviee N [ T80 | 100 | 100 | 100 [ 100 | 100 wlm == === Live Lolgd Factor for Service Il : 0.8
Sen‘lcel’l\\ 100 [ 130 [100 [ — [ — 100 — | —1T=1T=1T=1T=T= Condition for Temperature
Service Il 100 |y | 100 — | — | Loo o v | — | — | — | — | — - .
sevieev N 100 | = 100 | 160 | — |10 20 | weo| — | — | — | — [ — () Deformation Check &l Other Effects
Fatignel— N\— | 1.5] — | — | — | — = =1 =1=1=1=1=
LLIM& CE
only
Faignel— | N o080 | — | — | — | — = [ G —— [ OK ] [ Cancel
LLIM & CE
only

ad Combinatio
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Civil 2020

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.

Civil 2020 (v3.1) Release Note

Results > Load Combination > Auto Generation...

General | Steel Design | Concrete Desian | SRC Design | Composite Steel Girder Desian |
Load Combination List Load Cases and Factors

No | Name | Active | Type | Description Ja LoadCase Factor |~
£ I I J 2

Load Combinations. o X

Automatic G on of Load Combinations

Option
® Add O Replace &dd Envelope

Code Selection

® Stel O Concrete O SRC O Stesl Composite

AASHTO-LRFD17 v

Design Code &

Manipulation of Construction Stage Load Case

ST Only C5 Only ST+CS
ST @ Static Load Case CS5: Construction Stage

Load Modifier :

L 1]

=[] Load Factars for Permanent Loads (Yp) ———

Auto Genration..

Copy Import,

File Name: [D:#95 71 =HW2020_ZHIJIWEN AASHTO Orthogor] | Browse | | Make Load Combinaion Sheet | | Close

General | Steel Design | Concrete Design | SRC Design | Composite Steel Girder Desian |
Load Combination List Load Cases and Factors

Load Combinations o X

[ I Seismic Load Combination

Live Load

Load Cage : MY ~
Lasd Factor
Load Case Factor

.

M °e 7 Modly |

Consider Orthogonal Effect (100 : 30 Rule)

| Set Load Cases for Orthoganal Effect,..,

No | Name | Active | Type Description |~ LoadCase Factor | A
1gCB1 [Active |Add Strength-125DC+16D v =]~ 1.0000
2|gLCB2 |Actve | Add Strength-Ji1 250C+1.5 I EEED) 1.0000
3|gCB3 |Active |Add Extreme-I::1.0DC+1.0D 2RHAE(ST) 1.0000
4|gLCB4 [Actve | Add Extreme-I-1.00C+1.0D MV(V) 05000
5|olCBE |Active |Add Extreme:1.00C+1.00 Zdu(RS) 1.0000
6gLCB6 |Active |Add Extreme-I-1.00C+1.0D *

. v Eiamel00C 10D
Dl s Active | Add Extreme-1:1.00C+1.0D
9]olCBY |Active |Add Extreme-1-1.00C+1.0D

10]gLCB10 | Active | Add Seismic:1 26DC+1 6D
11| 0LCB11 |Active | Add Seismic-1 250C+1 5D
12[gLCB12 [Active | Add Seismic-1 25DC+1 6D
13| 0LCB13 |Active | Add Seismic-1 25DC+1 5D
14| oLCB14 [Active | Add Seismic-1.25DC+1.6D
15| gLCB15 | Active | Add Seismic-1 25DC+1 6D
16| oLCB16 | Active | Add Seismic-1 250C+1 5D
17| gLCB17 | Active | Add Seismic-1 26DC+1.6D
18] oLCB18 | Active | Add SeismicA 25DC+ 5D
19]gLCB19 | Active | Add Seismic:1 26DC+1 6D
20| gLCB20 |Active | Add Seismic-1 25DC+1 5D
21|gLCB21 |Active | Add Seismic-1 25DC+1 6D
22| gLCB22 | Active | Add Seismic:1 25DC+1 6D v

[ Copy || mport. | | AuloGeneration., | | Spread SheetForm | | Copyinto | [Steel Design ~|
File Name: [DF%35 7 E/W2000_SGITWEN _AASHTO Othogor] | Brawse | | Make Laad Combinafion Shest | | Closs ]

Load Factor for Settlement @ |1

[ Structural Plate Box Structures({Metal Bax Culverts)

Live Load Factar for Service |1l :

Condition for Temperature
Defarmation Check

All Other Effects

| 0K | | Cancel

Define Seismic Load Combination

Orthogonal Loads Group

(@ Both (+) () Comb, only {+)
Define Orthogonal Load Cases
Longitudinal El
Transwverse
Vertical

Mum  Long, Tran, Wi,
1 ¥-divl,,,  Yediel,,,  Z-dird,,

| #dd || Modify |[ Delete |

| oK || Cancel |
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18. RC Design as per IRS specifications

« 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.

JNoqf,o v & Pint & Print Al Close B Save P2 MIDAS/ Text Editor - [RCC T girder IRS RC design.res] - O X
. . [ File Edit View Window Help &8 x
n . N = 0
De$Ign>RCDESIgn>IRS 1. Design Information D& E| ! Be | o |A%%ﬂ|a-bAF@\<ﬁ%mE%\?|
Mermber Number : 160 00263 MIDAS/Civil - RC-Beam Design [ IRS ] Civil 2020
00264
Design Code RS e
Unit Systam KN, m o0zen *.MIDRS/Civil - RC-BERM Rnalysis/Design Program.
Materisl Data fok = 30000, fy = 500000, fyw = 500000 KPa o0eHr
00268 * PROJECT
Beam Span 0472727 m 00263 *,DESIGN CODE IRS, #, UNIT SYSTEM : kN, T
Sedlion Property  : mid (No: 1) o0z70 * . MEMBER : Member Type = BERM, MEMB = 180
00271
2 Section Diagram 00272 *_DESCRIPTION OF BERM DATR (iSEC = 1) : mid
ey o273 Section Type : Iee-Sectien (TEE)
22 00274 Beam Length (Span) = 0.473 m.
= ouz7s Section Depth (Hc) = 1.450 m.
Lt 00278 Section Width (Bc) = 0.300 m.
2 2 2 2 00277 Width of Flange (bf) = 2.800 m.
- - - - ooz7e Depth of Flange (hE) = 0.250 m.
B L looz79
E . 220 [ MIDAS/Text Editor - [RCC T girder IRS RC design.res] - O
JNn:WS? J & Pt & Print Al Close [ Save = [ Fie Edt View Window Help 4
g loozas - = 0
i DedSBEH 20 2 @ Bl 4% 5% +ArFI2MER
BTIARUPS :No BarDist 100284
00283 MIDAS/C: 1 - RC-Coli De IRS C: 1 2020
1. Design Condition L o o olumn Design [ 185 ] o
Design Code IRS loo2a7 oo2es
Unit System . hozea oo2es *.MIDRS/Civil - RC-COLUMN Analysis/Design Program.
, loo2ss joo2av
3. Bending Moment Capag =" 17 bo2so oooss . PROJECT .
Msterial Data ok = 30000, fr = 500000, fyw = 500000 KPa N looza1 loozes #.DESIGN CODE  : IRS, *.UNIT SYSTEM : kN, =
W colrmbiegnt  475m T s 00270 *.MEMBER : Member Type = COLUMN , MEMB = 187, LCB = 36+, BOS =
100253 00271
Negative Moment (M_Ed)
Load Gombination N Section Froperty PIER (Mo 12) 028e 00272 *.DESCRIPTION OF COLUMN DATA (iSEC =  12) : PIER
© ination Ne. Rebar Fattern Total Rebar Area Ast=0.0113097 m*2 (Rhost=0.0100) loozes looz7a Column Eeight (L) - 4.750 m.
Factored Strength (M_Rd) H o029 i
Chack Ratio (M_Ed/M_Rd) 2. Applied Loads o= :i: 00275 Section Type : SOLID ROUND (SR)
Sjoo2rs Section Diameter (D) = 1.200 m.
Load Combination 36+  AT(J) Point oo 00277 Concrete Strength (fck) 30000.000 KPa.
Positve Moment (11_E4) Noed  -203s00kN,  MLEdy ~240387, V—— MEd  =1ersozKNm poaen. | ocars Voon Rebes Sirength (4] 500000000 Kea
(+) Load Combination No. Gl oo27s Ties/Spirals Strength (fyw) 500000.000 KPa.
Factored Strangth (M_Rd) 3. Axial Forces and Moments Capacity Check looaoa ﬁﬁ;“:’ Modulus of Elasticity (Es) = 200000000.000 ¥Za.
Chedk Ratio (M_Ed/M_Rd) Concentric Mazx. Axial Load N_Rdmax =39244.8 kN 0301 Blooons * . REINFORCEMENT PATTERN :
TR N_EGN_Rd = 2035.00/4785.59 =0.427 <1.000.... OK Mloozes Concrete Cover to C.O0.R. (do) = 0.065 m.
Moment Ratio M_Edy/M_Rdy =246.587/ 578.278 =0.426 <1000 ... OK ﬁﬁiﬁ; Total Rebar hrea = 0.01131 mr2.
M_Edz/M_Rdz = 186267 / 4361.81 =0.427 <1.000....0K loozss *.Ties : Failure
M_Ed/M_Rd =1878.92/4400.07 =0.427 =1.000 - QK joo2ay
002828
- s B 00233 * CRALCULATE SLENDERNESS RATIOS, MAGNIFIED FORCES/MOMENTS.
Concrete Design Code w 4. P-M Interaction Diagram B (el /
. looze1
Hoces oo2s2 { ). Factored forces/moments caused by unit load case. Unit : kN., m.
) — -£2.43Deg N_Ra(kN) M_RA(N-m) 00283 +.Load combination ID = 36+
Design Code : IRS w sseso =52 L 0ad combination
3024478 0.00
zoso0 looz35 Load Case N_Ed max Myi My3 Mzi Mz
[] apply Spedial Provisions for Seismic Design seaode  soRsa 00293 o
W < e 30808.49 3ser2r o0ze7 oL 2070.96 -1.03 -5.29 0.00 0.00
o 21000 2578821 4874.65 oozse L -6.43 0.00 0.00 1120.50 1109.33
Moment Redistribution Factor for Beam : — ars104s ssro0r 00288 DL+LL 2064.53 -1.03 -5.29 1120.50 1109.33
00300 Others -29.52 18.47 251.88 304.78 753.34
i ) - 1865282 se31.38 Baa
[ Torsion Design e 1618509 s013.27 00302 DL+LL+Others 2035.00 4744 246.59 1425.29 1862.67
00303
— g e [ S s 13640.00 505235 Eoi
— T 1148838 5744.15
_ g5c ° 7 00305 { ). Check slenderness ratios of BRACED/UNBRACED frame.
I 8463.42 5280.91 0308 -. End Moments (Myl) = 1.03 kH-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

19. Polish Design Report

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

Civil 2020 (v3.1) Release Note

= PSC Box&Composite > Design > Report

Numer elementu | 1075 |
Fosition Information | ] |

1.Przypadek wymiarowania
1.1 Parametry wymiarowania
- Wspdtczynniki czgsciowe dla SGU

(EN 1992-1-1:2004, 2.4 2.4)

S

Select the language for print,

Select Print Language

Language :

nalis
0K Czech
(Folish |

English -

= Steel Composite > Design > Report

‘Numer elementu ‘ 2 |

‘Po{ozenie elementu ‘ | |

1 Przypadek wymiarowania
1.1 Parametry do wymiarowania
W Wspitczynniki czesciowe

=

Select Print Language

Select the language for print,

Language ©  |English -

nglisl
| 0K, Czech
prolish |

Przypadki vy dla betonu vs dla stali j: v= dla stali sprezajacej
Staty i zmienny 1.500 1.150 1.150
Wyjatkowy 1.200 1.000 1.000

Qoo

1.2 Informacie o przekroju

(dla wytrzymatosci na sciskanie)
(dla wytrzymalosci na rozciaganie)

- Wspbtczynnik ty , dg - wspdtczynnik diugoterminowych wphswéw na wytzymatosé na Sciskanie i zginanie_
= 0.850

Oy = 1.000

e dla betonu 0.60 [y dla sworzni z tbem 1.10
s dla stali zbrojeniowej 0.70 |ygs dla rownow. zakresu zmiennoSci naprezeri o s 0.90
o dla stali konstrukeyjr| 0.80 |y dla wytrzymatosci zmeczeniowe] 0.80
v dla stali konstrukeyin 0.90 |y dla wytrzymatosci zmeczeniowe] przy Sciani 0.70

1.2 Dane materiatowe
W Stal konstrukcyjna

Irll’urmacj_e ] Przekr. zas_t(f:ieg., zbroj.) Przek_r. zas (Po scisk.)
przekroju (Dzwigar) (Dzwigar + Phyta)

A (mmd) 515465 603 952336 200
l, (mmY) 137162101892.313 224570272776.134
Vet : (mm) - 612,636
yso (mm) - 212.636
v (mm) 543286 212636
ys  (mm) 806,714 1137.364
Zy (mm?) p 138069576 161
Ze " (mm) - 1056127262.797
Z(mm’) 46047196 375 1056127262 797
. (mm) 189305140.655 197447956.212

1.3 Dane materiatowe
n Diwigar
- Infarmacje o betonie

PSC Design Report

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

e = 440000 MPa  E. = 210000000 MPa
W Beton
£ = 40000 MPa  Eep = 35000.000 MPa
W Zbrojenie
fix = 400.000 MPa E, = 210000.000 MPa
1.3 Informacje o przekroju
- Bs -

dbot

Steel Composite Design Report
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